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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 high-speed CAN (HSC) protocol implementation. Both electronic control
unit (ECU) and media design requirements for networks will be specified. Requirements will primarily address the controller
area network (CAN) physical layer implementation.

Requirements will focus on a minimum standard level of performance from the HSC implementation. All ECUs and media
shall be designed to meet certain component level requirements in order to ensure the HSC implementation system level
performance at 500 kbps. The minimum performance level shall be specified by system level performance requirements or
characteristics described in detail in Section 5 of this document.

This document is d
should be obtainal

tem level attributes

This document wil| address only requirements which may be tested at the ECU and media level.No requirements which
apply to the testing of the HSC implementation as integrated into a vehicle are contained )in”this dgcument. However,
compliance with all ECU and media requirements will increase the possibility of communication compatibility between
separately procurefd components and will greatly simplify the task of successfully integrating a HSC confmunication system
in a vehicle.

2. REFERENCE$
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAH publications shall apply.

2.1.1  SAE Publi¢ations

Available from SAHE International, 400 Commonwealth Dtive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J551-15 Vehicle Electromagneticimmunity - Electrostatic Discharge (ESD)
SAE J1213-1 Glossary of Vehicle Networks for Multiplexing and Data Communications
SAE J2962-2 Communicatior’ Transceivers Qualification Requirements - CAN

2.1.2 ISO Publications

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

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

ISO 11451-2 Road Vehicles - Vehicle Test Methods for Electrical Disturbances from Narrowband Radiated
Electromagnetic Energy - Part 2: Off-Vehicle Radiation Sources

ISO 11452-4 Road Vehicles - Component Test Methods for Electrical Disturbances from Narrowband Radiated
Electromagnetic Energy - Part 4. Harness Excitation Methods

ISO 11898-1:2015(E) Road Vehicles - Interchange of Digital Information - Controller Area Network (CAN), Part 1: Data
Link Layer and Physical Signalling

ISO 11898-2:2016(E) Road Vehicles - Interchange of Digital Information - Controller Area Network (CAN), Part 2: High-
Speed Medium Access Unit

I1ISO 26262 Road Vehicles - Functional Safety
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2.1.3 Other Publications

CISPR 25

Limits and Methods of Measurement of Radio Disturbance Characteristics for the Protection of

Receivers Used On-Board Vehicles

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical

Report.

2.21

Available from SAF+

SAE Publications

[») 150
T

A Qe 0004 T
v TIUJU

k-87~666-7323 (inside USA

and Canada) or +1

niarnabtional ANN O oo ool MNen W oreandal
e Triaauoriar; Too OuUTTinrnorivweartT oTive - vvartreriaare, 1 \VAVAV L paa I v

724-776-4970 (outside USA), www.sae.org.

and Acronyms -

r 970295, 1997,

SAE J1930 Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations,
Equivalent to ISO/TR 15031-2

SAE J1962 Diagnostic Connector

SAE J2190 Enhanced E/E Diagnostic Test Modes

SAE J2284-4 High-Speed CAN for Vehicle Applications at 500 kbps-with CAN FD Data at 2 Mbps

Dietmayer, K. apd Overberg, K. “CAN Bit Timing Requirements,” SAE Technical Pape

https://doi.org/10.4P71/970295.

2.2.2 ISO Publications

Copies of these do
ISO 7498

ISO 7637-1

ISO 14229

2.2.3 Other Pub
AUTOSAR Releas
3. DEFINITIONS

The definitions pr

cuments are available online at https://webstore.ansi.org/.

Data Processing Systems - @pen Systems Interconnection Standard Referenc

Road Vehicles - Electrical Disturbance by Conduction and Coupling

Road Vehicles - Diagnostic Systems - Specification of Diagnostic Services
ications

b 4.2.2, wwwhautosar.org

bvided in SAE J1213-1 apply to this document. Additional or modified definitior

e Model

s, acronyms, and

abbreviations inclu
section.

3.1

fed i thisdocument or retevant tothecommunicationmr of informatiomima vehictear

ARBITRATION BIT TIME

See nominal bit time (3.22).

3.2 CAN_H

catalogued in this

The CAN_H bus wire is fixed to a mean voltage level during the recessive state and is driven in a positive voltage direction
during the dominant bit state.
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33 CAN_L

The CAN_L bus wire is fixed to a mean voltage level during the recessive state and is driven in a negative voltage direction
during the dominant bit state.

3.4 CANACTIVI

TY FILTER TIME

Duration for which the bus needs to be continuously in the same state to enable the signal to pass the bus wake-up filter.

3.5 CANBUS

Subnet where a number of ECUs communicate via a two-wire link (CAN_H, CAN_L) and where the CAN protocol is used

L1

as data link layer (
3.6 CAN IDENT

Bit pattern of 11 b
message priority.
3.7 CLASSICAL

Bus message accq
FDF bit is dominan

3.8 CANFD ME

Bus message according to ISO 11898-1:2015(E) where the FDF 'bit'is recessive. A CAN FD messag

different bit rates ir

3.9 DATABIT TIME

Length of a single
The data bit time i
BRS bit is dominar
3.10 DATA LINK
Provides the reliab

3.11 DATA SAMH

The sample point i
programmable bit §

S==yn

FIER

ts or 29 bits, located at the beginning of a message that denotes message conter

CAN MESSAGE

rding to 1ISO 11898:1993/Amd.1:1995(E). Bus message aceording to 1ISO 11898-1:
t, also known as CAN 2.0.

SSAGE

the data field and in the arbitration field.

not used anywhere in classical CAN messages and is not used in those CAN FD m
t.

| AYER
e transfer of information across the physical layer. This includes message qualificatiol
LE POINT (tsampLE)

5 the time within the bit period at which the single bit sample captures the logical st
amplée point is located between tsec1 and tsec2. Equation 1 shows the relationship of

t and also reflects

2015(E) where the

e typically employs

it in those parts of CAN FD messages where a dedicated separately configurable data bit time is used.

essages where the

n and error control.

hte of the bus. The
tsampLE 1O tseG2:

(SAMPLE = IBIT - ISEG2

3.12 DIAGNOSTIC CONNECTOR

(Eq. 1)

Provides the electrical connection between off-board and on-board ECUs. For some vehicles, the diagnostic connector is
the SAE J1962 connector.

3.13 DISABLING

OF DLC MATCHING

When this functionality is supported and active, then the bus transceiver will not compare message data length code (DLC)
values as to whether or not they match to configured DLC values when scanning messages for presence of valid wake-up
requests.
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3.14 DOMINANT

STATE

The dominant state is represented by a differential voltage greater than a minimum threshold between the CAN_L and
CAN_H bus wires. The dominant state overwrites the recessive state and represents a logic “0” bit value.

3.15 ELECTRONIC CONTROL UNIT (ECU)

An On- or Off-vehicle electronic assembly from which CAN SAE J2284-3 messages may be sent and/or received.

3.16 ECU Delay (tecu)

An ECU’s loop delay includes the following four delays:

a. Transmitter prg

b. Receiver propggation delay (trx).

c. Receiver logic

d. Common mod¢ choke (tcrk, optional, includes both Tx and Rx choke delays).

3.17 FD_Receive
Status flags indicatf
3.18 HANDLE

Hardware object I3
facilitate cancellati

3.19 MEDIA
The physical entity
the network (e.g.,
communicating EG

3.20 MEDIA DEL

Media delay is def]
Tables 1, 2, 3, and

3.21 MUST

pagation delay (trx, this includes device delay and slew).

delay (tLoaic).

tecu = (trx + trx + tLoaic + tcHk)
FD_Transmit

ing whether the bus controller employs CAN FD data bit timing presently.

bel of one or multiple LLC frames (LRRY). Identifies hardware element used for tr
bn of pending message transmission-requests.

which conveys the electrical (or equivalent means of communication) transmission
unshielded twisted pair wires). Media is defined as all elements between the cor
Us through which the signals pass.

A\Y (tsus)

ned as the time required for a signal to pass through the media at the longest speg
8.

(Eq. 2)

ansaction. Used to

between ECUs on
nector pins of the

ified distance. See

The word “must” is used to indicate that a binding requirement exists on components or devices which are outside the scope
of this specification.

3.22 NOMINAL BIT TIME

Length of a single bit in Classical CAN messages. Length of a single bitin CAN FD messages, except where data bit timing

applies. Also know

3.23 PCS STATU

n as arbitration bit time.

S

Indicates what logical level is presently being received or transmitted and whether or not CAN FD data bit timing applies

presently. For deta

ils, refer to ISO 11898-1:2015(E).
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3.24 PHYSICAL LAYER

Concerns the transmission of an unstructured bit stream over physical media: deals with the mechanical, electrical,
functional, and procedural characteristics to access the physical media.

3.25 PROTOCOL

Formal set of conventions or rules for the exchange of information between ECUs. This includes the specification of frame
administration, frame transfer, and physical layer.

3.26 RADIATED EMISSIONS

Radiated emission; i gy-thatemana o N WHFes: te-fi i-ebuV/m is the typical

measure of radiated emissions.

3.27 RADIATED IMMUNITY

A property that ensures that the CAN bus wires will not suffer degraded functional,operation within its intended
electromagnetic erfvironment.

3.28 RECESSIVH STATE

The recessive stafe is represented by an inactive state differential voltage that is approximately 0. Tlhe recessive state
represents a logic [1” bit value.

3.29 PROPAGAT|ON DELAY (trror)
Part of bit cell that|serves compensation of data signal delay tim&s in a network. Because CAN is an arbitrating protocol,

the propagation dglay must take into account the time required-for a signal to make a complete round|trip from one CAN
controller to anothe¢r and back. This translates to Equations-3‘or 4.

trrop = 2(tr5OF trx + tLocic + tchk + tBus) (Eq. 3)
or
trrop = 2(tecu + tsus) (Eq. 4)
3.30 SECONDARY SAMPLE POINT,(SSP)
Sample point thaf applies toldata bit timing in CAN FD (BRS = recessive) messages when thg transmitter delay
compensation furjctionality( is* configured to be enabled/active. The transmitting bus controller automatically

determines/adapts|delays~the location of the bit sample point based on observed data signal delgy of the particular
transmitter implemgntation, unless transmitter delay compensation disabled.

3.31 SELECTIVE WARE-UP BUS TRANSCEIVER

Bus transceiver capable to monitor bus messages while in low power mode and capable to generate a wake-up interrupt
when valid messages present on the bus match configured message content (identifier, data field).

3.32 SHALL
The word “shall” is to be used in the following ways:

a. To state a binding requirement on the CAN interfaces which comprise the ECU, which is verifiable by external
manipulation and/or observation of an input or output.

b. To state a binding requirement upon an ECU that is verifiable through a review of the document.
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3.33 SHOULD

The word “should” is used to denote a preference or desired conformance.

3.34 SPLIT BUS TERMINATION

Bus termination where the resistance between CAN_H and CAN_L is split into two parts of equal value. Resistance center
tap connected to ground via a capacitor unless otherwise specified. Figure 1 is for informative reference only. See 6.4 for
passive component values.

Module

ECU

CAN

3.35 SYNCHRON
This time interval i
as a basic part of t
3.36 SYNCHRON

This time interval i
this interval, which

3.37 TIME QUAN

This is the basic un|
based on the CAN

Connector

CANH

CANL

Rz1_ecu

Ccenter

Rz2_ecu

Transceiver

CANH

ICANL

Figure 1 - Split busermination

IZATION JUMP WIDTH (tsiw)

5 the maximum amount of time by which tsec1 may be lengthened or tsec2 shortened
synchronization differences between ECUs on the CAN network. This is accomplished automatically in

to compensate for
the CAN controller

ne protocol. However, the am@éunt of skew tolerated is adjustable by software programming.

IZATION SEGMENT (tsync_sec)

used to synchronize’all ECUs on the bus. If all ECUs are fully synchronized, then al

has a fixed period-of one time quantum.

TUM (ta)

t of time for bit timing. This time is derived from the microcontroller’s oscillator clock ar

controller’s divide register values.

| bit edges occur in

d is programmable

3.38 TRANSMITTER DELAY COMPENSATION (TDC)

For data bit timing in CAN FD messages the transmitting CAN controller automatically will compensate the signal delay
caused by the ECU-internal transmitter implementation, unless TDC functionality disabled. Functionality inactive for
arbitration bit timing in CAN FD messages and generally inactive in Classical CAN messages. For details, refer to
ISO 11898-1:2015(E).
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3.39 TSEG1 (tsec1)

This time interval is used to compensate for positive phase errors in synchronization between ECUs on the network. If an
edge occurs during this interval, tsec1 is lengthened to compensate for synchronization differences with other ECUs on the
CAN network. Tsec1 is equivalent to the combination of the Prop_Seg and Phase_Seg1 parts of the bit period defined in
ISO 11898-1:2015(E).

tsec1 = tair - 1 (ta) - tsee2 (Eq. 5)
3.40 TSEG2 (tsec2)
This time interval is used to compensate for negative phase errors in synchronization between ECUs on the network. If an

Edge occurs dUrinE this-intet va:, tsecis—shortered-to compet ysate—fot Syt yehronizationdiffereneces-withinother ECUs on the

CAN network. Tsedz is equivalent to the Phase_Seg2 part of the bit period defined in ISO 11898-1:201%(E).

3.41 WILL
The word “will” is used to state an immutable law of physics.

4. ACRONYMS

ASIL Adtomotive safety integrity level
BRS Bif rate switch

CAN Cantroller area network

CAN FD CAN with flexible data rate
CANID CAN identifier

DLC Ddta length code

ECU Elgctronic control unit

EMC El¢ctromagnetic compatibility
ESD Elgctrostatic discharge

ESI Erfor status indicator

FD Flgxible data rate (message format)

FDF Flefxible data rate format

HSC High-speed CAN

ISO International Standardization Organization
kbps Kilobits per second

LLC Logical link control (layer)

LPDU LLC protocol data unit (frame)

MAC Media access control (layer)

Mbps Megabits per second
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NOP
oBD I
PCS
RL

Rz
Vbatt
Vit Di
5. SYSTEM LEV
This section descri
Itis up to the partid
on ISO 11898-1 an
5.1 Message Fo
All ECU CAN inten
with the exception
(SAE J2284-3). Fo
All ECUs that utiliz
frame identifier (1D

29-bit extended fra

The encoding of th
protocol specificati

Non-operating (only survival is demanded)
On-board diagnostics (level 2)

Physical coding sub-layer

Resistive load between CAN_H and CAN_L
Bus Termination resistance (125 Q nominal)

Power supply for the ECUs present in a communication network (12 V nominal)

£ H \/ AW \
ferentiat-bus-vottageYom="oarr=VornT)

EL ATTRIBUTES OF THE NETWORK

bes system level performance attributes of a 500 kbps HSC network for automotive v|
ular system owner to ensure that network level limits in this chapter are'met. This HS
d ISO 11898-2 releases stated in 2.1.2, with the modifications and additions describs

rmat
faces shall, at a minimum, conform to the ISO 11898-1,and’ISO 11898-2, releases

that requirements that only apply to CAN FD formatimessages are not applicab
I details, see Sections 6 and 7 in this document.

ehicle applications.
C network is based
bd as follows:

as stated in 2.1.2,
e to this standard

e the 11-bit base frame identifier (ID-28 to ID-18).shall be, at a minimum, passive to {he 29-bit extended

-28 to ID-0). All SAE J2284-3-compliant ECUs that support OBD Il requirements s
me identifier.

e 11-bit identifier field shall be vehicle-manufacturer specific. The CAN requiremen
bn and superseded ISO 11898-1 CAN documents) specifying that the seven most sig

(ID-28 through ID
implementations s

22) must not be all recessive_shall not be enforced in hardware by SAE J228
all be capable to transmit and.receive all identifier bit combinations without any restn

Classical CAN megsages (also known as CAN 2.0) shall consist of the CAN identifier (CAN ID) plus
Classical CAN megsages with 11-bit identifiers are called Classical CAN base format messages. Classi
with 29-bit identifiefs are called classical CAN extended frame format messages.

Optionally, ECU CAN interfacesymay be passive to CAN FD format frames, meaning they shall not seng
presence of syntagtically correct CAN FD format frames with 500 kbps arbitration bit rate and 2 Mbps C
(SAE J2284-4); further, theyawould not increase ECU-internal error counters.

5.2 Communicafion-Rate

hall fully support a

t (refer to CAN 2.0
hificant CAN D bits
4-3. CAN protocol
ctions.

Ip to 8 data bytes.

cal CAN messages

error frames upon
AN FD data bit rate

The network shall operate at a single communication rate of 500 kbps.
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5.3 Basic Commu

nication Network Parameters

The intent of this standard is to specify data communication for networks with these properties.

Table 1 - Basic communication network parameters

Parameter Symbol Minimum Maximum Units Conditions
Number of nodes (bus interfaces) Nnd 2 24 -- (1)
Data communication operating ground offset Venp.op 2 Volts @
voltage
Network level overall differential resistive load RL 45 70 Q (3)

transceiver CAN_IH
pins

(Wiring) Resistande between any two bus

to CAN_H (CAN_L to CAN_L) Ruw 9 0 @

ECUs

Maximum propagdtion time between any two teus 300 ns 5)

() Directly connectgd within a particular subnet.

) Between any twg
©) Between CAN_H

5

5.4 Topology anfd Termination

The wiring topolog
stubs. The bus shdl
wires will be consis

)
@) Intends to reflec] the bus wiring resistive behavior.
) Includes one waly wiring delay and node loading delay.

ECUs in a subnet.
and CAN_L.

of this network supports a linear structure, including daisy-chain configurations, and |ncluding bus cable
| be terminated in a way so that the network level'overall resistive load between the AN_H and CAN_L
tent to line item R in Table 1. Terminationsshall be located at each end of the bus. Termination units

shall establish a défined resistance between the CAN_H and, CAN_L wires. Two bus termination units shall be presentin a
subnet. Each of twp termination units shall meet the requirements stated in 6.4. Note that the presenceq of bus termination

is needed; otherwi$

541 Multiple On

e, the network will not work.

-Board ECU Configuration

The topology requirements for a network containing more than one ECU on-board the vehicle are specified in Figure 2 and

Table 2.

Off-Board Tool

ECU n-2
ECU 2 ECU 3 T ECU n-1
Y T Ls

'

|_J Diagnostics <24

Ly T Connector

L,

ECU

termination i termination

o

1= S

Figure 2 - Multiple on-board ECU configuration
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Table 2 - Multiple on-board ECU topology requirements

Parameter Symbol | Minimum | Nominal | Maximum | Unit Comments
Minimum of 0 allows for daisy chain
ECU cable stub length L1 0 1.7 Meter |configurations. Applies to ECUs and to
tools connected to On-Board networks. ()
In-vehicle diagnostic Stub length between on-board bus line and
connector cable stub L2 0 1 Meter |diagnostic connector for multiple on-board
length ECU configuration.
Off-board tool cable Cable length between diagnostic connector
Ls 0 5 Meter
length and off-board tools.
Cabteter |gth between any two ECUs on the
bus, including cable stubg, and including
ECU distance d 0.1 33 Meter |21 ON- or off-boardools) Maximum
distance varies depending on number of
ECUs, wiring propagation|delay, and bit
timing settings.

() Any/all stub lengd

topology has fo
on the length sh
Stub1=17m

Stub 2 =1.7 - 59
Stub 3 =1.61 -
Stub 4 =1.53 -

is 1.7 m, the stu{

=
J
H
J

The purpose of the
This does not appl

Additional requirements:

a. The terminatio

ECUs which afe located at the greatest bus distance from each other.

b. Non-terminatin
5.4.2 Single On-

The topology requ
vehicle (e.g.,an O

ths more than 1.0 m shall have a variance of at least 5% between each other. For example, if
length to the other ECUs shall be less than 1.7 m - 5%; i.e., less than 1.61/m in length. As ar]
r stubs, and if the final wire routing strategy requires the maximum possible stub length, the fo
Il apply:

b<1.61m
% <1.53m
% <1.45m

ECU minimum distance requirement is to ensure-that wires are twisted in-between E
to multiple nodes in the same ECU.

hs may be placed within ECUs. Terminations shall be placed adjacent to, or within

g ECUs can be optional connections.
Board ECU Configuration

rements for a_network containing a single ECU on-board the vehicle and a single
BD scan toal)-are shown in Figure 3 and Table 3.

stub length to ECU1
example, if a CAN
lowing restrictions

CUs and/or splices.

, the two on-board

ECU off-board the
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Off-Board Tool

120 Q Termination*

T

Ls

i

* Termination must
be present in the
harness near tool, or

inside the tool

Diagnostics
Connector

T

L

LZUtzZtermindation

Ecu1§}‘

Figure 3 - Single on-board ECU configuration

Table 3 - Single on-board ECU topology requirements

Parameter Symbol Minimum Nominal Maximum Unit Remark
Length between on-board
In-vehicle diagnos}ic terminating ECU and diagnostic
L2 ) Meter
connector cable length connector for single on-board
ECU configuratjon.
gg;:;gard tool cable Ls See Table 2 See Table 2 | Meter -

For topology and termination requirements for tools, see'5.8.

5.5 Unshielded |

The network shall

lledia

bperate using a shielded or-unshielded twisted wire pair. The bus cable details are sf

Table 4 - Rhysical media parameters for unshielded twisted pair

ecified in Table 4.

Symbol Minimum Nominal Maximum Units Conditions
Y4 90 115 140 Q f=1MHz
RLENGTH 120 mQ/meter Single conductor
toELAY 5.3 ns/meter Wire only
RATETwisT 33 40 Twists/meter 360 degrees

Parameter values in Table 4 apply over operating conditions and product lifetime, unless otherwise indicated.

5.6 Communication/Survivability Under Faulted Conditions

No damage to ECUs when one, and only one at a time, of the below listed failures becomes present. See Table 5.
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Table 5 - Fault behavior

Description of Failure

Communication Behavior

from the bus

One non-terminating ECU becomes disconnected

Remaining ECUs continue to communicate with no degradation.

(Exception = daisy chained network.)

condition)

ECU loss of power or ground (includes low battery

Remaining ECUs continue to communicate with no degradation.

is still powered

CPU goes into reset, while its physical layer and IC

Remaining ECUs continue to communicate with no degradation.

CAN_H wire open

Data communication between ECUs on opposite

interruption is not required. Data communication between ECUs on

the same side of an Interruption may be possible
signal to noise ratio.

sides of an

with reduced

CAN_L wire open

Data communication between ECUs on opposite
interruption is not required. Data communication
the same side of an interruption may be“possible
signal to noise ratio.

sides of an
between ECUs on
with reduced

CAN_H shorted tg

battery

Data communication may be possible with reduc
ratio. Data communication jis not required when \
than the maximum allowed.common mode voltag

bd signal to noise
batt is greater
e.

CAN L shorted to

battery

Data communication,is not possible.

CAN H shorted to

ground

Data communicationyis not possible.

CAN_L shorted to

ground

Data communication may be possible with reduc
ratio.

bd signal to noise

CAN H shorted to

CAN_L

Data communication is not possible.

Bus is stuck ina d

pminant state

Data communication is not possible.

CAN_H and CAN

L concurrently shorted to ground

Data-communication is not possible.

CAN_H and CAN

L concurrently shorted to battery

Data communication is not possible.

Loss of one termir

ation

CAN_H ECU termjnal connected to CAN_L wire and {Data communication is not required with the ECU incorrectly
CAN_L ECU terminal connected to CAN_H wire connected to the bus.
Depending on bus wire length, number of ECUs,|and bit timing

margin, data communication may be possible wit
to noise ratio.

h reduced signal

Transceiver’s tran
continuously asse

5mit control input (TxD)
ted

ECUs terminate transmission of dominant condit
specified time; see later in this document.

on within

Where Table 5 sug
mode until there is

5.7 EMC Ciriteriz

a validwake-up condition.

pests “data’communication is not required” and the application allows, then the ECU m

ay enter low-power

The ECU EMC requirements as specified in 6.9 are intended to satisfy vehicle level EMC compliance when tested in
accordance with CISPR 25, ISO 11451-2, and ISO 10605.

5.8 Tools

Any (on-board and/or off-board) tools that connect to the (on-board) bus (e.g., for monitoring or development purposes)
need to follow the same topology rules as ECUs (see Tables 2 and 3), including the bus cable requirements (for in-vehicle)

stated in Table 4.
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If the SAE J2284-3 bus is to be wired to the diagnostic connector, the following requirements must be met:

a. For multiple ECU configurations (5.4.1), the off-board tool shall be counted as one of the 24 allowable system ECUs.
b. For multiple ECU configurations (5.4.1), the off-board tool shall always be an unterminated node on the CAN network.
c. For single On-Board ECU configurations (5.4.2), the off-board tool shall be a terminated node on the CAN network.

This section specifies the required electrical parameters (capacitance, propagation delay) to be fulfilled by the off-board
tool.

NOTE: This does not include the cable between the off-board tool and the diagnostic connector. Cable requirements are
specified in-5-9-

5.8.1 Off-Board [Fool Capacitive Load

See Figure 4 and Table 6.

Off-BoatdyTool

CAN_H

CAN
Vehicle

Bus

CAN
CAN_L XEVR

Diagnostics
Connector

s max >

P .
teaes > t
Tool
[ 171 1] ——

Figure 4 - Off-board tool parameters
The specified valugs for the off-board tool capacitive load do not include the capacitive load of the off-bgard tool cable.

Table 6 - Off-board tool capacitive load (without cable load)

Symbol Minimum Nominal Maximum Units Remark
Caitt — — 50 pF CAN Htp CAN L
Ccan_H, Cean L — — 100 pF CAN H/CAN L tg ground potential

5.8.2 Off-Board Tool Propagation Delay

The below given value for the off-board tool propagation delay does not include the cable propagation delay. This
requirement is based upon the most critical timing when operating at the bit rate of 500 kbps. The off-board tool propagation
delay (loop delay) includes the following four delays (see Table 7):

a. Transmitter propagation delay (trx, this includes device delay and slew).

b. Receiver propagation delay (trx).

c. Receiver logic delay (tLocic).

d. Common mode choke (tcHk, optional, includes both Tx and Rx choke delays).
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trooL = (trx + trx + tLoacic + tcHk)

Table 7 - Off-board tool propagation delay

(loop delay without cable delay)

(Eq. 6)

Symbol

Minimum

Nominal

Maximum

Units

Remark

trooL

340

ns

Loop delay of

off-board tool

5.9 Off-Board Tool Cable Requirements

The off-board tool cable provides interconnection between the vehicle diagnostic connector and the CAN interface of the
off-board tool (see 5.4). The off-board tool cable shall meet the (CAN) bus cable requirements stated in Table 4.

5.9.1 Cable Len

The off-board tool
off-board tool CAN

hth

5.9.2 Cable Propagation Delay

The cable propagation delay is defined as a one-way delay. See Table 8.

Table 8 - Off-board tool cable propagation delay
(one-way delay without off-board tool delay)

cable length (L3) is defined to be the length of the cable between the diagnostic
interface. See Tables 2 and 3.

connector and the

Symbol Minimum Nominal Maximum Units Remark
tcaBLE — — 30 ns Off-board todl cable delay
5.9.3 Cable Confiiguration

The following requ

a. No other wires

rements apply to the off-board toelcable:

shall be twisted with either~=CAN conductor CAN_H or CAN_L.

b. The CAN_H apd CAN_L conductors shall be of the same length and traverse the same path for the|

c. CAN HandC
than 0.5 V diffq

d. The off-board

e. The off-board {

AN_L conductors.shall not be included in any wire bundle containing radiating wires
rential signaldgtween the CAN_H and CAN_L conductors.

able may.be shielded. If it is shielded, the shield shall not be grounded at both ends

ool ‘cable shall have no requirement for twisting or characteristic impedance value.

entire distance.

which induce more

6. ECU REQUIREMENTS

This section describes the electrical requirements for an ECU on an HSC network. The requirements described are designed
to support the design goals described in Section 5. Parameter values in this specification apply over operating conditions
and product lifetime, unless otherwise indicated. Parameter values in this section are measured at the connector pins of the
particular ECU, unless otherwise indicated.

6.1 Absolute Maximum Ratings

Network related electrical components within the ECU shall not suffer permanent damage. Ability to perform network

communications under these conditions is out of scope (not required).
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6.1.1  Direct Volt

age Connection

The table below states requirements on ECUs intended for use in networks powered with a voltage of 12 V nominal.

Abbreviation NOP

stands for non-operating (survival). See Table 9.

Table 9 - ECU maximum bus wire voltage - no damage to ECU (12 V system)

Symbol Minimum Maximum Units Conditions
V/CAN_H_ECU-NOP -13.0 27.0 Volts All ECUs, t = 120 seconds
VCAN_L_ECU-NOP -13.0 27.0 Volts All ECUs, t = 120 seconds

V/biff_ ECU-NOP1 -5.0 7.0 Volts All ECUs, t = 120 seconds
‘ All ECUs: t=10 ms
Vi EGU-NOP2 n/a 100 Volts Non-terminating ECUs:{= 120 seconds

Table 9 reflects m4g
ECU. These limits
limits also apply to
of valid wake-up rg
between bus nods
Maximum value fo

ECUs shall survive
see column “Maxi

u
a coupling capacirtlnce of 1 nF each, at presence of transmit data input (TxD) patterns as will be gen

CAN controller atte
6.1.2 Unpowere

The SAE J2284-3
temperatures betw

6.2 DC Operatin

DC parameters shall be within the defined ranges for four unique conditions:

a. Recessive bus
b. Dominant bus
c. Recessive bus

d. Dominant bus

ximum and minimum voltages which shall not cause damage when connected to CA
apply for when an ECU is attempting to transmit message, receive mgssages, and
bll operating modes of an ECU including regular communication, sleep, scanning mes
bquest, and unpowered (Vbatt disconnected, Vbatt = 0 V) conditions® Successful trg
s is not expected when stated minimum or maximum voltages! are present (Vi
Voit.nor1 Selected so that bus termination power dissipationwill'be below 500 mW.

when a suppressed load dump pulse (ISO 7637-2, pulse‘gb, positive voltage, maximu
m,” line item “Vcan_n-Nop1-ic, Vean_Lnop1-ic” in Table 25)becomes coupled to CAN_H &

mpting to transmit messages (Table 26, line item.TxD dominant duty cycle).
] Storage Temperature

electrical components within the ECU shall not suffer permanent damage if su
een -40 °C and +150 °C.

g Parameters

state, ECU disconnected from CAN bus.
state, ECU diseonnected from CAN bus.
state, EEY connected to maximum CAN bus.

tate, ECU connected to maximum CAN bus.

N bus outputs of an
for bus idle. These
sages for presence
nsfer of messages
= Vean H - Vean_L).

m voltage modified
nd CAN_L through
erated by a regular

bjected to storage

Compliance with the defined voltage ranges shall insure that ECUs will operate in a vehicle network application where a
maximum DC offset between any two ECUs is present as stated in line item Venp-op in Table 1. Compliance shall be
maintained over the following ECU operating ranges:

ECU operating ambient temperature:

a.

b. Low temperatu

High temperature -40 to +125 °C

re -40 to +85 °C

ECU operating parameters: See Table 10.
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Table 10 - ECU operating parameters - CAN data communication

Symbol Minimum Nominal Maximum Units Conditions
Vsup1_Ecu 7 12 16 Volts M
Vsup2 Ecu 6 12 Volts @
Vsup3 Ecu 12 18 Volts ®)
Vsup4 ECU 12 26.5 Volts “)
Vsups_Ecu 12 34 Volts ®)

VCAN_H_ECu-oP, 12 12 Volts ©
VCAN_L_Ecu-oP
AtsiT Ecu 04 04 O Q)
trRsM_Ecu 300 ms ®)
ASIL rating QM B - )

() Compliance (dat

@ Selected ECUs
@) Selected ECUs
@ Selected ECUs
) Selected ECUs

A communication) shall be maintained over said operating static ECU supply voltage.range as|measured at the
ECU connector power/ground pins unless otherwise specified for a particular ECU or bus interface.

bhall support data communication functionality down to said voltage continuously)

hall support data communication functionality up to said voltage for t = 60_minutes.
hall support data communication functionality up to said voltage for t = 80(Seconds.

hall support data communication functionality up to said voltage for t £)/400 ms.

® Data communic

®  Maximum time

resume regular
messages) withd
®) Selected ECUs

6.2.1 DC Param

DC bus output be
Transmit data inpu

tion operating common-mode bus input voltage range. Applies to recessive state and to domipant state.

(M Tolerance of lenth of a CAN bit time. Internal to the CAN controller. Including PLL éffects. Tolerance value is applicable over
operating conditfons and aging, e.g., temperature, supply voltage, and age drift;cover-specified ECU operating femperature,
including ECU lifetime.

ter power disconnect for resuming regular data communication operation (capability to receive and transmit CAN

messages) unlesgs otherwise specified for a particular ECU. Time counts.from the point in time when supply voltage enters
operating supply| voltage range specified for the particular ECU/particular bus interface. Upon return of power, the ECU shall

ata communication (ability to successfully receive.messages and ability to attempt to transmit|syntactically correct

ut any operator intervention within said time.

thall be capable to support an ASIL rating of:up'to B (ISO 26262) at one or more selected CAN bus interfaces.

bters - Output Behavior - Recessive,Bus State - Bus Disconnected

Table 11 - ECU DC_parameters - output behavior recessive - bus disconnected

pavior of a single ECU (in thé_absence of other bus nodes) when transmitting a rgcessive bus state.
t (TxD) not asserted. See Table 11.

Symbol Minimum Nominal Maximum Qonditions
VCAN H ECU-REC 2.0 2.5 3.0 ho load ("
VCAN L ECU-REC 2.0 2.5 3.0 ho load ("
V/Diff ECU_OUT-REC -500 0 50 Millivolts ho load ("
Rpiff ECU-REC-NZ 3.9 100 ho load @
Roiff ECU-RECRZ 118 125 132 no load ®

RIN_ECU-REC 5 50 no load @

(1) Bus bias functionality is on (active).

@ Applies to ECUs that do not contain a termination according to 6.4. CAN transmit data input (TxD) not asserted. -2 V < Vcan H <
+7V, -2V < Vcan_L < +7 V. Applies to powered state only.

@) Applies to ECUs with built in termination according to 6.4. CAN transmit data input (TxD) not asserted. -2 V < Vcan H< +7 V, -2V <
Vean_L < +7 V. Split termination implementations are allowed with equal value 1% resistors. Minimum value 116.8 Q when
indicated so in a particular sourcing document.
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6.2.2 DC Parameters - Output Behavior - Dominant Bus State - Bus Disconnected

DC bus output behavior of a single ECU (in the absence of other bus nodes) when transmitting a dominant bus state.
Transmit data input (TxD) asserted. See Table 12.

Table 12 - ECU DC parameters - output behavior dominant - bus disconnected

Symbol Minimum Nominal Maximum Units Conditions
VCAN_H_ECU-DOM 2.75 3.5 4.5 Volts O
VCAN L _ECU-DOM 0.5 1.5 2.25 Volts M

Vsym Ecu 0.9 1.0 1.1 - @

Vitf ECU_ouT-DOM] T5 2.0 3.0 Volts O
Vbiff ECU_OUT-DOMP 1.4 Volts ®)
Vout Ecu_ouT-DOM3 3.3 Volts “)
Vbiff ECU_OUT-DOMY 5.0 Volts ®)
IcAN_H_ECU-DOM-S 115 mA ®)
IcAN_L_Ecu-DOM-S 115 mA )

() Resistive load of 50 Q < RL < 65 Q connected between CAN_H and CAN_L. When termjination present in an ECU, then load
120 Q connected between CAN_H and CAN_L.
@ Vsym = (Vean_HH Vean_L) / Vee, with Vee being the supply voltage of the transmitter-Applies to dominant state gnd to recessive
state and to trangitions between the two states. Two times 30 Q between CAN<H and CAN_L. Split termination concept with
4.7 nF center capacitance to ground. ECU attempts to transmit a message.
@) Load 45 Q betwgen CAN_H and CAN_L including ECU-internal terminatiofi/When termination present in an E[CU according to
6.4, then load 72 Q between CAN_H and CAN_L.
) Load 70 Q betwgen CAN_H and CAN_L. When termination present ifcan ECU, then load 153 Q between CAN| H and CAN_L.
®) Load 2240 Q bejween CAN_H and CAN_L. Does not apply when termination present in an ECU.
®) Absolute output purrent value. CAN_H connected to a fixed voltage*(short-circuit). -3 V < Vcan_H < +18 V. ECU|attempts to transmit
messages. Seleg¢ted ECUs may have to exhibit specified bus eutput currents at presence of a CAN_H short-cifcuit (e.g., TxD
dominant duty cycle according to Table 26) down to Vean &5V or -13 V.
() Absolute output gurrent value. CAN_L connected to a fixed Voltage (short-circuit). -13 V < Vcan_L < +18 V. ECU attempts to
transmit messades (e.g., TxD dominant duty cycle according to Table 26).

6.2.3 DC Paramgters - Output Behavior - ECU-Unpowered/Bus Bias Off - Bus Disconnected

DC bus output behavior of a single ECU (in the absence of other bus nodes) when ECU unpowered anfd/or when bus bias
functionality is off (jnactive). See Table13:

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

Symbol Minimum Nominal Maximum Units Conditions

lcan_H_Ecu LK, |lcan ££cU Lk -10 20 uA ™
() All power supply]inputs connected to 0 V. CAN_H and CAN_L connected to +5 V. Positive currents flow into the ECU.
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6.2.4 DC Parameters - Input Behavior - Bus Disconnected

DC bus input behavior of a single ECU in the absence of other bus nodes. See Table 14.

Table 14 - ECU DC parameters - input behavior - bus disconnected

Symbol Minimum Nominal Maximum Units Conditions
Vpiff ECU_IN-REC-RG -3 0.5 Volts O
\/Diff ECU_IN-REC-LP -3 0.4 Volts @
V/Diff ECU_IN-DOM-RG 0.9 8 Volts ®)
V/Diff ECU_IN-DOM-LP 1.15 8 Volts “)

() Bus interface no|
recessive bus cd

@ Bus interface in
bus condition.

@) Bus interface no|
disconnected. N

“4)  Bus interface in
bus condition.

All line items in the
6.2.5 AC Param

AC bus output beh

ndition.
sleep mode. Differential bus input voltage, bus disconnected. No time limit. ECU shall detect this as a recessive

Table 15 - ECU AC parameters - output behavior - bus disconnected

bters - Output Behavior - Bus Disconnected

pvior of a single ECU in the absence of other bus nodes. See Table 15.

in sleep mode. Differential bus input voltage, bus disconnected. No time limit. ECU shall detjct this as a

in sleep mode. Bus bias is on and data receiver not in a low-power mode. Differential bus ingut voltage, bus
b time limit. ECU shall detect this as a dominant bus condition.
5leep mode. Differential bus input voltage, bus disconnected. No time limit. ECU shall detect this as a dominant

Table 14 apply over operating bus voltage ranges (Vcan_n-op, Véan_L-op) specified in Table 10.

Symbagl Minimum Nominal Maximum Units Conditions
toom_Ecl 0.8 10 ms (1)
() Transmit data input (TxD) continuously asserted.
6.2.6 DC Paramgters - Recessive Bus State=:Normal Operating Mode - Bus Connected
See Table 16.
Table 16 - ECU DC parameters - recessive bus state - bus connected
Symbol Minimum Nominal Maximum Units Congitions
VcAN_H_ECU-REC 2.5 12.0 Volts Referenceg ECU ground
Vcan_L_Ecu-RgC -12.0 2.5 Volts Referenceg ECU ground
Vbift_ECU_OUT-REC -120 0 12 Millivolts 45Q <R <70Q

6.2.7 DC Parameters - Dominant Bus State - Normal Operating Mode - Bus Connected
See Table 17.
Table 17 - ECU DC parameters - dominant bus state - bus connected
Symbol Minimum Nominal Maximum Units Conditions
VCAN_H_ECU-DOM 3.5 12.0 Volts Reference ECU ground
VCAN_L_ECU-REC -12.0 1.5 Volts Reference ECU ground
Vbiff ECU_OUT-DOM 1.4 2.0 3.3 Volts 450Q0<RL<70Q
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6.3

ECU Internal Capacitance

Capacitance of a single CAN bus interface in the absence of other bus nodes. See Table 18.

Table 18 - ECU internal capacitance - ECU disconnected

Symbol Minimum Nominal Maximum Units Conditions
CcaN_H_Ecu 130 pF f=1MHz
Ccan_L_Ecu 130 pF f=1MHz

Coiff_ECU 65 pF f=1MHz

6.4 Termination

Bus terminations may be placed within ECUs. Terminations shall establish a defined resistance-betwe
CAN_L wires. Eagh of two terminations in a network shall meet the requirements stated .jfi\\Fable
terminations within[a network, see 5.4.

Table 19 - ECU termination characteristics

en the CAN_H and
19. For location of

Symbol Minimum Nominal Maximum Units tions
Rz _ecu see Table 11, see Table 11, Q Each bus tefmination (™
Rpiff ECU-REC-RZ Rpiff ECU-REC-RZ
Rz1 ecu Rzz Ecu 59 66 Q Split terminatipn resistors ()
For single resistor bus termination
PWRRz_ecu 500 mw implementtations

() Split termination|implementations are allowed with equal value 1%.resistors. Minimum value 58.4 Q when indidated so in a

particular sourcin

g document.

@ Over the entire qperating ambient temperature range applicable to the position where the termination is locatedl. Resistor power

ratings need to ke such that resistors will not be damaged-when differential voltages stated in the two Vpit line

tems in Table 9 are

applied to CAN_H and CAN_L. Note, when termination.is implemented with split termination resistors, then thg necessary resistor
power rating willlbe less (e.g., half) than indicated above in line item PWRRrz_ecu.

Unless otherwise indicated in a particular sourcing document, ECUs shall package protect for implemgntation of split bus
termination consisLng of two equal value'1%, 400 mW resistors and one capacitor connecting from theg termination center

tap to ground. For

rminating nodes, resistance Rz_ecu as measured between CAN_H and CAN_L shall

including low powdr and loss of power;modes.

Cecenter is vehicle manufacturer&pecific. Proposed nominal capacitor value for Ccenter is 4.7 nF or 100 nF

6.5

Requirements for g

Connector Pprameters

lI’connectors conveying the CAN signals are specified in Table 20.

always be present,

Table 20 - ECU

connector characteristics

Parameter Symbol Minimum Nominal Maximum Units Conditions
Current It 40 300 mA ()
Contact Resistance Rt 70 100 mQ

M Maximum value accommodates short-circuit current of two bus transceivers.

Connectors should have minimum length differences between CAN_H and CAN_L. Best practices for board layout should
be followed to minimize differences in CAN_H and CAN_L trace lengths.
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6.6 Bit Timing Requirements

Timing synchronization between ECUs shall be controlled by specification of the nominal (arbitration) bit time (inverse of bit
rate), synchronization jump width, data sample point in the bit period, and the data sample mode. The bit period corresponds
to the amount of time that a single NRZ data bit is logically driven onto the CAN bus. The data sample mode refers to the
number of data samples taken within the bit period which are used to determine the NRZ data value on the CAN bus. The
data sample point refers to the time period as measured from the start of the bit period to the point in the bit period where
the NRZ data value is sampled. The synchronization jump width refers to the maximum amount of time by which a bit period
may be shortened or lengthened to compensate for differences in bit periods and propagation delays between different
ECUs on the network.

Tables 21 and 22 speC|fy timing reqwrements and brlefly |nd|cate the conditions which determine the minimum and
maximum values reg o 3

6.6.1 Nominal B

Compliance with th

tolerance of the ECQ

integer multiple of
accuracy is only g
deviation of the prg
aging of the CAN ¢

additive; the tolerace specification must be met after consideration of both. Fot equations applying to bit

CAN frames, refer
6.6.2
The data sampling
length of cable ind
ECU Distance elim

6.6.3 CANBItTI

Table 21 defines ti

between ECUs dufing both normal and error €onditions.

Data Sample Mode

t Time (taiT)

e nominal (arbitration) bit time tolerance requirement is directly dependent on the C|
U and the programmed nominal bit time. In the typical CAN controllersithe nominal
he CAN controller clock periods. When the programmable nominal hit period is set t
ffected by the CAN controller clock tolerance. Otherwise, the aGedracy is depend
grammed bit period from nominal and the CAN controller clock-+tolerance. The contri
ontroller clock source and contributions from inability to achieve the desired noming

to 1ISO 11898-1:2015(E).

shall always be set to single sample mode. Timing constraints to support 500 kbps ¢
cated in Table 1, line item maximum propagation time between any two ECUs, ang
inate the option of 2 out of 3 majority sampling.
ming and Register Settings

e CAN bit timing requirements.;Coordinated bit timing settings are required to maint

Table 21 - ECU CAN bit timing - min/max

AN controller clock
Dit time must be an
b exactly 500 kbps,
ent upon both the
butions from drift or
| bit time value are
timing for classical

bmmunication over
Table 2, line item

hin synchronization

Term Min Nominal Max
teir (1) 1992 ns 2000 ns 20p8 ns
taus (2) _ i 2)
tLocic Tx + fLoGI¢ Rx 10 ns 9b ns
trx + trx 40 ns 235 ns
tecu @ 50 ns — 350 ns
tq @ — — 125 ns
tsect (5) ()] ()]

Bit time output from the CAN controller for entire message when classical CAN format used. The nominal bit time must be a

programmable, integer multiple of the CAN controller clock periods. Minimum and maximum values correspond to a clock
tolerance of +0.4%.

tsus one trip thro

ugh bus wiring longest distance. Value specified in Table 1.

microcontroller internal delay and PCB delay).

(4)

®) tsee1 =tair- 1 (ta

Time quantum length shall be identical in the message arbitration field and in the message data field.

- tsece.

)

tecu = tLosic_Tx + tLocic_rx + trx + trx + tcrk.+ tLoacic reflects an interface delay between transceiver and microcontroller (includes
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Table 22 defines compliant bit timing settings for the quanta which meet network assumptions outlined in Section 5.

Table 22 - ECU CAN register settings for standard time quanta

Na ta #ta tsuw min #ta tsecz min #ta tsec2 max
40 50 ns 6 6 8
20 100 ns 3 3 4
16 125 ns 3 3 3

Na reflects the number of time quanta per bit. Na = 40 may not be supported by all CAN controllers. Bit settings for time

quanta in Table 22

were calculated using Fquations 7 to O-

NOTE: All ECUs i

cell.

NOTE: taiT is alwa

the offset

SEG2n

Definition: Af equal
divided by the spe

6.6.4 Transmitte)
Not required for thi
6.7

Message Tr3

Unless otherwise
standard shall be g

N a particular subnet need to use the same bit sample point positions in terms of per

hould be taken into account in the Af term not the teir term.

T_ar

Af(20tg 7 —to) d~ teroPmin

> maximum of
1%+ AT

tsyw

tsecemin 2 maximum of tsyw,0r 2tq

t 1-25Af) -t t -t —t~ — Af(25t —tq)+t
< minimum of BIT( ) ~tPROPmax or BIT WPROP max ta (25tg)7 —tq) *pRroF

centage into the bit

lys set to 2000 ns. If the ECU is unable to be programmed to allow ts-nominal to b¢ equal to 2000 ns,

(Eq.7)

(Eq. 8)

min / 2

ax 1-Af 1-Af

s the maximum allowable deviation (either maximum or minimum) from the specifi
ified nominal bit rate. See Table 22 for'specified values.

r Delay Compensation
5 standard.
nsmission and Reception

ndicated in a particular sourcing document, bus interfaces connecting to a subne
apable of receiving without losing messages and transmitting any of these message

in any sequence, interleaved in‘an arbitrary fashion:

Classical CAN

Classical CAN

format with 11 bit identifier length with message data length of up to 8 bytes.

(Eq. 9)

ed nominal bit rate

t according to this
formats at any time

formatwith 28 bitidentifrer fengthrwithmessage datatengthrof upto 8 bytes:

ECU becomes disconnected from power: ECU shall not disturb data communication between other ECUs; however, if that
ECU is in the process of transmitting, that single message may be truncated.

ECU experiences a reset: ECU shall not disturb data communication between other ECUs.

ECU becomes re-connected to power: ECU shall not disturb data communication between other ECUs, e.g., shall not cause
error frames due to power re-apply. ECU shall resume data communication without any operator intervention.

When an ECU attempts to enter a low power mode, then the ECU shall enter the low power mode and shall remain in the
low power mode until there is a valid wake-up condition. In other words, the ECU shall be capable to successfully enter the
low power mode even when the bus is stuck in a dominant state.
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ECUs that are in a low power condition shall not disturb data communication between other bus nodes.

ECUs shall behave

consistent to the requirements stated in 5.6.

6.8 ECU Configuration Requirements

This section reflects configuration requirements for ECUs. ECUs shall comply with the content of Table 23, unless otherwise

indicated for a parti

cular ECU or CAN interface.

Table 23 - ECU - basic CAN interface functional requirements

Functional Active / Inactive /
Functionality Block Enabled Disabled
Protocol exceptior] event on res bit detected recessive!" Controller X
Transmission of frames including bytes padded by the bus controller Controller X
Transmitter delay pompensation for data bit timing Controller X
Transmit (TxD) dominant timeout Transceiver X
Auto bias TranSceiver X
CAN activity filter {ime, long Transceiver X
Wake-up timeout Transceiver X

M Controllers shall

6.9 Electromagnetic Compatibility (EMC)

The CAN physica
electromagnetic e
produced during C
Recommended tes
a. Radiated immy
b. Radiated emis

c. Electrostatic di

Testing, using the
layer design(s).

Formal validation d

ting includes:
nity [ISO 11452-4 using the substitution method].

sions [CISPR 25].

SAE J29622'method, can be used to assess and/or compare the EMC performance

procedures and ac

ceptance criteria specified by the vehicle manufacturer.

not stop syntax or CRC checking for a message depending‘on bit values in that message.

layer, when incorporated into an ECU .design, shall function as specified in tH
nvironment [CISPR 25, ISO 11451-2, and ISO 10605]. Additionally, the electron
AN related operation shall not interferewith the normal operation of other ECUs or s{ibsystems.

scharge (handling_unpowered disconnected, powered connected) [ISO 10605].

f the’€AN physical layer design, however, shall occur during EMC testing of the act

e ECU’s intended
agnetic emissions

of a CAN physical

Tal ECU, using test

7. CAN COMPONENT REQUIREMENTS

This section reflects selected recommended characteristics for integrated circuits (CAN semiconductor products) intended
to support this standard. Unless otherwise indicated, parameter values in this section are measured at the pins of the
particular integrated product (and not at the connector pins of an ECU).

7.1 Bus Transce

iver Requirements

This section reflects selected recommended characteristics for CAN bus transceiver functionality intended to support this
standard. Unless otherwise indicated, parameter values in this section are measured at the pins of the particular integrated
product (and not at the connector pins of an ECU). Some parts of this section are labeled non-normative. Said content are
present for reference only, because its source is ISO 11898-2:2016(E).
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