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RATIONALE

ISO 11898-1 provides a method to delay the receive sample of transmitted data to ensure proper re¢eption of CAN FD
messages when tfansmitting. Currently, the usage of this is defined in OEM specific documents. CAN diagnostic tool
vendors generally gon’t have access to the OEM documents. If this is missed, especially at 5(Mbps datg| rate, there may be
CAN bus errors which are likely to cause the tool to go bus off. SAE J2534 references SAE J2284-4 for|CAN requirements
for 2 Mbps CAN FID and they would like to see it updated to include this information.

FOREWORD

The objective of SAE J2284-4 is to define a level of standardization in the implémentation of a 500 kbps @rbitration bus with
CAN FD data at 2|Mbps vehicle communication network using the controller area network (CAN) protpcol. The goal is to
achieve a standard electronic control unit (ECU) physical layer, data link\layer, and media design critgria which will allow
ECU and tool manufacturers to satisfy the needs of multiple end «users with minimum modification [to a basic design.
Likewise, end userp will benefit in lower ECU cost achieved from the high volumes of the basic design.
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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 arbitration bus with CAN FD data at 2 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 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 arbitration bus with CAN FD data at 2 Mbps. The minimum performance level shall be specified
by system level performance requirements or characteristics described in detail in Section 6 of this document.

This document is d
system level attriby

This document wil
apply to the testin
compliance with a
separately procure

address only requirements which may be tested at the ECU and media level,No 1
g of the HSC implementation as integrated into a vehicle are contained )in”this dg
| ECU and media requirements will increase the possibility of communication compatibility between

d components and will greatly simplify the task of successfully integrating,an HSC com

6 are met, then the

equirements which
cument. However,

munication system

in a vehicle.

2. REFERENCES

D

2.1 Applicable Documents
The following publ

latest issue of SAH

cations form a part of this specification to the extent specified herein. Unless other
publications shall apply.

wise indicated, the

2.1.1  SAE Publi¢ations

Available from SAH
and Canada) or +1

F International, 400 Commonwealth Drivve, Warrendale, PA 15096-0001, Tel: 877-604
724-776-4970 (outside USA), www.sae.org.

-7323 (inside USA

SAE J551-15 Vdhicle Electromagnetic Immunity - Electrostatic Discharge (ESD)
SAE J1213-1  Glpssary of Vehicle Networks for Multiplexing and Data Communications
SAE J1930 Elgctrical/Electronic-Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms - Equivalent to

ISP/TR 15031-2
SAE J1962 Diagnostic Connector
SAE J2190 Enhanced E/E Diagnostic Test Modes
SAE J2962-2 CcommunicationTranseeivers-QualificationReguirements—GAN
Dietmayer, K. and Overberg, K., “CAN Bit Timing Requirements,” SAE Technical Paper 970295, 1997,

https://doi.org/10.4271/970295

2.1.2 ISO Publications

Copies 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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ISO 11451-2

ISO 11452-4

ISO 11898-1:2015(E)

1ISO 11898-2:2016(E)

ISO 14229

Road Vehicles - Vehicle Test Methods for Electrical Disturbances from Narrowband Radiated

Electromagnetic Energy - Part 2: Off-Vehicle Radiation Sources

Road vehicles - Component Test Methods for Electrical Disturbances from Narrowband Radiated

Electromagnetic Energy - Part 4: Harness Excitation Methods

Link Layer and Physical Signalling

Speed Medium Access Unit

DRDoad \/ahiclac Inanactie ctame  Qranifinatinn Af Mia~nactis QAam s~
oot v CTrcics THCTtroTT—OT

Road Vehicles - Interchange of Digital Information - Controller Area Network (CAN), Part 1: Data

Road Vehicles - Interchange of Digital Information - Controller Area Network (CAN), Part 2: High-

ISO 26262
2.1.3 Other Pub

CISPR 25 Lin

Us
AUTOSAR Releas
3. DEFINITIONS
The definitions pr
abbreviations inclu
section.
3.1  ARBITRATI(
See nominal bit tin

3.2 CAN_H

The CAN_H bus w
during the dominar

33 CAN_L

The CAN_L bus wi
during the dominar

3.4 CANACTIVI

Sy, (]
DragrosttOoy Steo—oOpPCoH Dragrostt—oOCtTviICes

Road Vehicles - Functional Safety
ications

nits and Methods of Measurement of Radio Disturbance Characteristics for the Prot
ed On-Board Vehicles

b 4.2.2, www.autosar.org

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

DN BIT TIME

e.

re is fixed to a mean voltage level during the recessive state and is driven in a positi
t bit state.

re is fixed'to,a mean voltage level during the recessive state and is driven in a negati
t bit state:

TY-FILTER TIME

pction of Receivers

s, acronyms, and

ded in this document or relevant to the communication of information in a vehicle ar¢ catalogued in this

e voltage direction

e voltage direction

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 controller area network

protocol is used as

3.6 CAN IDENTI

data link layer (DLL).

FIER

Bit pattern of 11 bits or 29 bits, located at the beginning of a message that denotes message content and also reflects

message priority.
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3.7 CLASSICAL CAN MESSAGE

Bus message according to 1ISO 11898:1993/Amd.1:1995(E). Bus message according to ISO 11898-1:
FDF bit is dominant, also known as CAN 2.0.

3.8 CAN FD MESSAGE

2015(E) where the

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

different bit rates in the data field and in the arbitration field.

3.9 DATABIT TIME

Length of a single pi+

The data bit time ig
BRS bit is dominar

3.10 DATALINK
Provides the reliab
3.11 DATA SAMH

The sample point

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

m

LAYER

LE POINT (tsavpLE)

is the time within the bit period at which the single data‘sample captures the sta

programmable sample point is located between tsec1 and tsecz2. Equation A~shows the relationship of tsa

3.12 DIAGNOSTI

tsavpLE = tBIT - tsEG2

C CONNECTOR

Provides the electiical connection between off-board andén-board ECUs. For some vehicles, the diag

the SAE J1962 cor
3.13 DISABLING
When this function
values as to wheth
requests.

3.14 DOMINANT

The dominant stat
CAN_H bus wires.

3.15 ELECTRON

nector.

OF DLC MATCHING

er or not they match to.configured DLC values when scanning messages for presen

STATE

b is represented by a differential voltage greater than a minimum threshold betwe
The dominant state overwrites the recessive state and represents a logic “0” bit valu

QZEONTROL UNIT (ECU)

e transfer of information across the physical layer. This includes message qualificatio

blity is supported and active,Jthen the bus transceiver will not compare message data

ata bit time is used.
pessages where the

n and error control.

te of the bus. The
pLE tO tseco:

(Eq. 1)

nostic connector is

length code (DLC)
te of valid wake-up

en the CAN_L and

P

.

An On- or Off-vehicle electronic assembly from which CAN SAE J2284-4 messages may be sent and/or received.

3.16 ECU Delay (tecu)

An ECU’s loop delay includes the following four delays:
a. Transmitter propagation delay (trx, this includes device delay and slew)
b. Receiver propagation delay (trx)

c. Receiver logic delay (tLocic)
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d. Common mode choke (tcrk, optional, includes both Tx and Rx choke delays)

tecu = (trx + trx + tLoaic + tcHk)

3.17 FD_Receive/FD_Transmit

Status flags indicat

3.18 HANDLE

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

(Eq. 2)

Hardware object label of one or multiple LLC frames (LPDU). Identifies hardware element used for transaction. Used to
facilitate cancellation of pending message transmission requests.

3.19 MEDIA

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

3.20 MEDIA DEL

Media delay is def]

Tables 1, 2, and 3).

3.21 MUST

The word “must” is

of this specificatior].

3.22 NOMINAL B

Length of a single
applies. Also know

3.23 PCS STATUY

Indicates what log
presently. For deta

3.24 PHYSICAL L

Concerns the tran
functional, and pro

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.

AY (tsus)

ned as the time required for a signal to pass through the media at the longest spec

used to indicate that a binding requirement exists\on components or devices which ar:

T TIME

it in classical CAN messages. Length of a single bit in CAN FD messages except w
n as arbitration bit time.

S

cal level is presently-being received or transmitted and whether or not CAN FD dat|
Is, refer to 1ISO 1(1898-1:2015(E).

AYER

smission~of an unstructured bit stream over physical media: deals with the meg
ceduralcharacteristics to access the physical media.

between ECUs on
nector pins of the

ified distance (see

b outside the scope

here data bit timing

B bit timing applies

hanical, electrical,

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 Emissions consists of energy that emanate from the CAN bus wires. Electric field strength in dbuV/m is the typical

measure of radiate

d emissions.
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3.27 RADIATED |

MMUNITY

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

3.28 RECESSIVE STATE

The recessive state is represented by an inactive state differential voltage that is approximately zero. The recessive state

represents a logic *
3.29 PROPAGAT

Part of bit cell that
the propagation dg

‘“1” bit value.

ION DELAY (tprop)

lay must take into account the time required for a signal to make a complete round

controller to anothér and back. This translates to Equations 3 or 4.

3.30 SECONDAR
Sample point that
compensation fur
determines/adapts
implementation, un
3.31 SELECTIVE

Bus transceiver ca
when valid messag

3.32 SHALL
The word “shall” is

To state a bin
manipulation a

a.

b. To state a bind

3.33 SHOULD

trrop = 2(trx + trx + tLocic + tchk + tBus)
or
trrop = 2(tecu + tsus)
Y SAMPLE POINT (SSP)
applies to data bit timing in CAN FD (BRS = recessive) messages when thg
ctionality
delays the location of the sample point based on-observed data signal delay of the p

less transmitter delay compensation disabled.

WAKE-UP BUS TRANSCEIVER

arbitrating protocol,

trip from one CAN

(Eq. 3)

(Eq. 4)

transmitter delay

is configured to be enabled/active:® The transmitting bus contrgller automatically

articular transmitter

pable to monitor bus messages while in low power mode and capable to generate @ wake-up interrupt

es present on the bus match canfigured message content (identifier, data field).

to be used in the following ways:

ding requirement on the CAN interfaces which comprise the ECU, which is ve
hd/or obserzation of an input or output.

ing requirement upon an ECU that is verifiable through a review of the document.

ifiable by external

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.

3.35 SYNCHRONIZATION JUMP WIDTH (tsiw)

This time interval is the maximum amount of time by which tses1 may be lengthened or tsec2 shortened to compensate for
synchronization differences between ECUs on the CAN network. This is accomplished automatically in the CAN controller
as a basic part of the protocol. However, the amount of skew tolerated is adjustable by software programming.
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3.36  SYNCHRONIZATION SEGMENT (tsync_sec)

This time interval is used to synchronize all ECUs on the bus. If all ECUs are fully synchronized, then all bit edges occur in

this interval, which

3.37 TIME QUAN

has a fixed period of one time quantum.

TUM (ta)

This is the basic unit of time for bit timing. This time is derived from the microcontroller’s oscillator clock and is programmable

based on the CAN

controller’s divide register values.

3.38 TRANSMITTER DELAY COMPENSATION (TDC)

For data bit timingps

caused by the EC(
arbitration bit timi
ISO 11898-1:2015
3.39 TSEGH1 (tseg
This time interval i
edge occurs during
CAN network. Tse
ISO 11898-1:2015
3.40 TSEG2 (tseg
This time interval i
edge occurs during
CAN network. Tseg
3.41 WILL

The word “will” is u

4. ACRONYMS

U-internal transmitter implementation, unless TDC functionality disabled. Functi
g in CAN FD messages and generally inactive in classical CAN messageés."F
E).

~

this interval, tsec1 is lengthened to compensate for synchronization differences with
1 is equivalent to the combination of the Prop_Seg and Phase, Seg1 parts of the b
E).

)

5 used to compensate for negative phase errorsiin’synchronization between ECUs o
this interval, tsec2 is shortened to compensate for synchronization differences with
2 is equivalent to the Phase_Seg?2 part of the bit period defined in ISO 11898-1:2015

4

sed to state an immutable law .of physics.

tomotive safety integrity level
rate switch
ntroller area“network

N with flexible data rate

ANal

te the signal delay
bnality inactive for
br details, refer to

5 used to compensate for positive phase errors in synchronizationbetween ECUs on the network. If an

other ECUs on the
t period defined in

h the network. If an
other ECUs on the
E).

ASIL AY
BRS Bif
CAN Cd
CAN FD CA
CANID CA
DLC

ECU

EMC

ESD

ESI

FD

il
N TUTTIUITT

Data length code

Electronic control unit
Electromagnetic compatibility
Electrostatic discharge

Error status indicator

Flexible data rate (message format)
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FDF

HSC

ISO

kbps

LLC

LPDU

MAC

Mbps

NOP Ng
oBD I Or
PCS PH
RL Re
Rz Bu
Vbatt Pg
Vit Di

5. SYSTEM LEV

This section descri
It is up to the partig
on ISO 11898-1 ar]

5.1 Message Fo

All ECU CAN interfaces shall, at atminimum, conform to the ISO 11898-1 and ISO 11898-2, releases as

details, see Sectio

All ECUs intended
meaning shall not
CAN FD format fra

M P H + 1Ll AY
eula aLUlCT oo UUTTUUI \la_ycl}

Mggabits per second

Flexible data rate format

High-speed CAN

International Standardization Organization
Kilobits per second

Logical link control (layer)

LLC protocol data unit (frame)

n-operating (only survival is demanded)

-board diagnostics (level 2)

ysical coding sub-layer

sistive load between CAN_H and CAN_L

s termination resistance (125 Q nominal)

wer supply for the ECUs present in a communication network (12 V nominal)
ferential bus voltage (Voif = Vcan H- Vean L)

FL 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 describe

rmat

s 6 and 7 ofithis document.

for use'in“a subnet according to SAE J2284-4 shall, at a minimum, be passive to CAN
send.grror frames against and shall not increase ECU-internal error counters when s
mes 'with bit rates stated below in this document are present.

ehicle applications.
C network is based
d as follows:

stated in 2.1.2. For

FD format frames,
yntactically correct

All ECUs that utilize the 11-bit base frame identifier shall be, at a minimum, passive to the 29-bit extended frame identifier.
All SAE J2284-4 compliant ECUs that support OBD Il requirements shall fully support a 29-bit extended frame identifier.

The encoding of the 11-bit identifier field shall be vehicle manufacturer specific. The CAN requirement (refer to CAN 2.0
protocol specification and superseded ISO 11898-1 CAN documents) specifying that the 7 most significant bits (ID-28 - ID-
22) must not be all recessive shall not be enforced in hardware by SAE J2284-4. CAN protocol implementations shall be
capable to transmit and receive all identifier bit combinations without any restrictions.

The maximum message frame shall consist of the CAN identifier (CAN ID) plus 64 data bytes.
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5.2 Communication Rate

Classical CAN messages and CAN FD messages where the bit BRS is dominant shall utilize a single communication rate
of 500 kbps. CAN FD messages where the bit BRS is recessive shall utilize a communication rate of 500 kbps for arbitration,
end of frame fields, and syntax error notifications and shall utilize 2 Mbps for message data fields (i.e., from sample point

of BRS bit to sample point of CRC delimiter bit).

53

Basic Communication 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 - Q)
Data communicatipn operating ground offset voltage Venp-op 2 Volts (2)
Network level ovetall differential resistive load RL 45 70 Ohms (3)
(Wiring) Resistande between any two bus transceiver Rw 9 Ohms “
CAN H to CAN H (CAN_L to CAN L) pins
Maximum propagation time between any two ECUs tsus 300 ng (5)

() Directly connectgd within a particular subnet.
(2> Between any twp ECUs in a subnet.

@) Between CAN_H and CAN L.

) Intends to reflec

the bus wiring resistive behavior.

®) Includes one waly wiring delay and node loading delay.

5.4 Topology and Termination

The wiring topolog

of this network supports a linear structure, including daisy-chain configurations, and

ncluding bus cable

stubs. The bus shgll be terminated in a way so that the network level overall resistive load between the AN_H and CAN_L
wires will be consistent to line item RL in Table 1. Termination shall be located at each end of the bug. Termination units

shall establish a dg

fined resistance between the CAN_H and CAN_L wires. Two bus termination units s

subnet. Each of twp termination units shall meet\the requirements stated in 6.4.

541

The topology requifements for a netwark containing more than one ECU on-board the vehicle are speci

Table 2.

NOTE: Presence

Multiple On-Board ECU Configuration

bf bus termination is needed, otherwise the network will not work.

hall be presentin a

ied in Figure 1 and

termination

Optional
Off-Board Tool
ECU Z ECU S5 ECU n_z ECU N-1
A A
n<24
L, Ls Lno Lo

o

termination

ECU 1 %

% ECU n

Figure 1 - Multiple on-board ECU configuration
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Table 2 - Multiple on-board ECU topology requirements

Parameter Symbol | Minimum | Nominal |Maximum Unit Comments

ECU Cable Stub Li 0 1.7 meter |Minimum of O allows for daisy chain configurations. Applies

Length to ECUs and to tools connected to on-board networks.

Cable Stub Length AL 5% Difference in length between Lx and Ly calculated by AL =

variation |Lx-Ly|/ max(Lx,Ly) * 100 %, when Li is greater than 1 m

ECU Distance d 0.1 33 meter |Cable length between any two ECUs on the bus, including
cable stubs, and including any on- or off-board tools.
Maximum distance varies depending on number of ECUs,
wiring propagation delay, and bit timing settings.

The purpose of the
This does not appl

For topology and t¢rmination requirements for tools, see 5.8.

5.4.2 Additional

a. The terminatio

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

b. Non-terminatin
5.5 Unshielded |

The network shall

to multiple nodes in the same ECU.

Requirements

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

g ECUs can be optional connections.
ledia
bperate using a shielded or unshielded twisted wire pair. The bus cable details are sf

Table 3 - Physical media parameters for unshielded twisted pair

= CUs and/or splices.

, the two on-board

ecified in Table 3.

Symbol Minimum Nominal Maximum Units Conditiong
Y4 90 M5 140 Q f=1MHz
RLENGTH 120 mQ/meter | Single condyctor
toELAY 5.3 ns/meter Wire only
RATETwist 33 40 Twists/meter 360 degregs

Parameter values

5.6 Communicat

No damage to EC\

ion/Survivability Under Faulted Conditions

n Table 3 apply over operating conditions and product lifetime, unless otherwise indi

Is whien.one, and only one at a time, of the below listed failures becomes present (se

cated.

e Table 4).
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Table 4 - Fault behavior

Description of Failure

Communication Behavior

One non-terminating
the bus

ECU becomes disconnected from

Remaining ECUs continue to communicate with no degradation.

(Exception = daisy chained network)

ECU loss of power o
condition)

r ground (includes low battery

Remaining ECUs continue to communicate with no degradation.

still powered

CPU goes into reset,

while its physical layer and IC is

Remaining ECUs continue to communicate with no degradation.

CAN_H wire open

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

CAN_L wire open

Data communication between ECUs on opposite sidesjof
not required. Data communication between ECUs on'the

an interruption is
same side of an
interruption may be possible with reduced signal to noeise f[atio.

CAN_H shorted to b|

bttery

Data communication may be possible with reduced signal
communication is not required when Vbatt is greater than
allowed common mode voltage.

the maximum

to noise ratio. Data

CAN_L shorted to battery

Data communication is not possible.

CAN_H shorted to

gfound

Data communication is not possible.

CAN_L shorted to jound

Data communication may be possible with reduced signal

to noise ratio.

CAN_H shorted to G

AN L

Data communication is not-possible.

Bus is stuck in a dor

hinant state

Data communication is Aot possible.

CAN_H and CAN_L

concurrently shorted to ground

Data communication iSinot possible.

CAN H and CAN_L

concurrently shorted to battery

Data communication'is not possible.

CAN L ECU terming

CAN_H ECU terminal connected to CAN_L wire and

| connected to CAN H wire

Data communigation is not required with the ECU incorreg
bus.

tly connected to the

Loss of one terminat

ion

Dependirigron bus wire length, number of ECUs, and bit i
commuhication may be possible with reduced signal to ng

ming margin, data
ise ratio.

asserted

Transceiver’s transnjit control input (TxD) continuously

EGUs terminate transmission of dominant condition within
later in this document.

specified time; see

Where Table 4 sug
mode until there is
5.7 EMC Ceriteris

The ECU EMC re
accordance with C

5.8 Tools

a valid wake-up condition.

Any (on-board and

pjests “data communication’is niot required” and the application allows, then the ECU m

Huirements as:specified in 6.9 are intended to satisfy vehicle level EMC compliar
SPR 25, JS© 11451-2, and ISO 10605.

[or nff-hnnrd) toals that connect ta the (nn-hnnrd) bus (p g far mnnitnring ar deve

ay enter low-power

ce when tested in

opment purposes)

need to follow the same topology rules as ECUs (see Table 2), including the bus cable requirements (for in-vehicle) stated

in Table 3.

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.
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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).

6.1.1

Direct Voltage 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 5).

Table 5 - ECU maximum bus wire voltage - no damage to ECU (12 V system)

Sym Ol wviinimum ViaXimum units condalitions
VcAN_H_BCU-NOP -13.0 27.0 Volts All ECUs, t = 120 second$
Vcan_L_gcu-Nop -13.0 27.0 Volts All ECUs, t = 120.second$

V/pift_ EC-NOP1 -5.0 7.0 Volts All ECUs, t = 120rsecond$
Vbiff_EC{-NOP2 N/A 10.0 Volts All ECUs”t=10 ms
Non-terminating/ECUs: t = 120 seconds

Table 5 reflects mg
ECU. These limits
limits also apply to

of valid wake-up r¢quest, and unpowered (Vbatt disconnected, Vbatt =0V) conditions. Successful trg

between bus nods
Maximum value fo

ECUs shall survive|
see column “maxi

u
a coupling capacirt]ance 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 J2284-4
temperatures betw

6.2 DC Operatin

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

a. Recessive 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 messages, and
bll operating modes of an ECU including regular communication, sleep, scanning mes

s is not expected when stated minimum or maximum voltages are present (Vi
Vpit-nop1 Selected so that bus termination powerdissipation will be below 500 mW.

when a suppressed load dump pulse (ISO %637-2, pulse 5b, positive voltage, maximy
m,” line item “Vcan_n-Nori-ic, Vean_L-nop1-6Rin Table 22) becomes coupled to CAN_H &

mpting to transmit messages (Table 23, line item TxD dominant duty cycle).
] Storage Temperature

electrical components within the ECU shall not suffer permanent damage if su
pen -40 °C and +150:2C:

g Parameters

state| ,ECU disconnected from 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

b. Dominant bus
c. Recessive bus

d. Dominant bus

state. ECU disconnected from CAN bus

state, ECU connected to maximum CAN bus

state, ECU connected to maximum CAN bus

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:
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ECU Operating Ambient Temperature

a.

High temperature -40 to +125 °C

b. Low temperature -40 to +85 °C

ECU Operating Pa

rameters

Table 6 - ECU operating parameters - CAN data communication

Symbol Minimum Nominal Maximum Units Conditions
Vsup1 Ecu 7 12 16 Volts Q)
Vsup2 Ecu 6 12 Volts @
Vsup3 Ecu 12 18 Volts ®)
Vsup4 Ecu 12 26.5 \/olts “)
Vsups_Ecu 12 34 Volts ®)

VCAN_H_ECu-OP, -12 12 Volts ®
Vean L Ecu-opP
AtBiT ECU -0.4 0.4 % %
trsM_ECU 300 ms ®)
ASIL rating QM B - )

Compliance (dat
ECU connector
Selected ECUs
Selected ECUs
Selected ECUs

a communication) shall be maintained over said operatingsstatic ECU supply voltage range as
bower/ground pins unless otherwise specified for a particular ECU or bus interface.

shall support data communication functionality down to said voltage continuously.

shall support data communication functionality up to.said voltage for t = 60 minutes.

Ehall support data communication functionality upcto-said voltage for t = 60 seconds.

Selected ECUs
Data communic

Shall support data communication functionality wup-to said voltage for t = 400 ms.
tion operating common-mode bus input voltage range. Applies to recessive state and to domi

Tolerance of length of a CAN bit time. Internal to the CAN«controller. Including PLL effects. Tolerance value is

operating conditjons and aging, e.g., temperature, supply voltage and age drift, over specified ECU operating t
including ECU lifetime.

Maximum time
messages) unle
operating supply

fter power disconnect for resuming fegular data communication operation (capability to receiv
Es otherwise specified for a particular ECU. Time counts from the point in time when supply vo
voltage range specified for, the’particular ECU/particular bus interface. Upon return of power,

resume regular flata communication (ability to successfully receive messages and ability to attempt to transmif

messages) with

©  Selected ECUs

6.2.1 DC Param

DC bus output be
Transmit data inpu

ut any operator interyention within said time.
Ehall be capable tosupport an ASIL rating of up to B (ISO 26262) at one or more selected CAN

cters - Output Behavior - Recessive Bus State - Bus Disconnected

navior,of-a single ECU (in the absence of other bus nodes) when transmitting a re
t (TxD),not asserted (see Table 7).

measured at the

hant state.
Bpplicable over
emperature,

e and transmit CAN
tage enters

the ECU shall
syntactically correct

N bus interfaces.

cessive bus state.
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Table 7 - ECU DC parameters - output behavior recessive - bus disconnected

Symbol Minimum Nominal Maximum Units Conditions
VCAN_H_ECU-REC 2.0 2.5 3.0 Volts No load (")
VCAN_L_ECU-REC 2.0 2.5 3.0 Volts No load (")

V/DIFF_ECU_OUT-REC -500 0 50 Millivolts No load (")
RbIFF_ECU-REC-NZ 3.9 100 KQ No load @
RbIFF_ECU-REC-RZ 118 125 132 Q No load ©

RIN_ECUREC 5 50 KQ No load @
() Bus bias functionality is on (active).
@ Applies to ECUsthat do nat contain a . Applies over

specified bus voltage ranges (Vcan_n-op, Vean_L-op) stated in Table 6. Applies to powered state only.
with built in termination according to 6.4. CAN transmit data input (TxD) not asserted. Applies|
can_H-op, Vean_L-op) stated in Table 6. Split termination implementations are allowed with.equa
m value 116.8 Q when indicated so in a particular sourcing document.

@) Applies to ECU
voltage ranges (
resistors. Minim

6.2.2 DC Param

DC bus output be
Transmit data inpu

bters - Output Behavior - Dominant Bus State - Bus Disconnected

navior of a single ECU (in the absence of other bus nodes) wher’ transmitting a d
t (TxD) asserted (see Table 8).

Table 8 - ECU DC parameters - output behavior dominant - bus disconnected

over specified bus
| value 1%

pminant bus state.

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

Vsym Ecu 0.9 1.0 1.1 - @
VDIFF_ECU_OUT-DOM!1 1.5 2.0 3.0 Volts M
VDIFF_ECU_OUT-DOM?2 1.4 Volts ®)
VouT Ecu_ouT-DOM3 3.3 Volts “)
VDIFF_ECU_OUT-DOM4 5.0 Volts ®)

IcAN_H_ECU-DOM-SC 115 mA ®
IcAN_L_ECU-DOM-SC 115 mA ™

() Resistive load o
connected betw!
@ Vsym = (Vcan HH
and to transition
center capacitary
@) Load 45 Q betw
6.4, then load 72
@ Load 70 Q betw

50 Q < RL < 65 Q connected between CAN_H and CAN_L. When termination present in an H
ben CAN_H and €AN_L.

Vean_L)/Vee,with*Vee being the supply voltage of the transmitter. Applies to dominant state ar
5 between the\two states. Two times 30 Q between CAN_H and CAN_L. Split termination con
ce to ground. ECU attempts to transmit a message.

ben CANMH and CAN_L including ECU-internal termination. When termination present in an E
Q between CAN_H and CAN_L.
e CAN_H and CAN_L. When termination present in an ECU, then load 153 Q between CAN

ICU then load 120 Q

d to recessive state
ept with 4.7 nF

CU according to

| Hand CAN_L.

®  Load 2240 Q be

ween CAN_H and CAN_L. Does not apply when termination present in an ECU.

®  Absolute output current value. CAN_H connected to a fixed voltage (short-circuit). -3 V < Vcan_ 1< +18 V. ECU attempts to transmit
messages. Selected ECUs may have to exhibit specified bus output currents at presence of a CAN_H short-circuit (e.g., TxD
dominant duty cycle according to Table 23) down to Vean n=-5V or-13 V.

() Absolute output current value. CAN_L connected to a fixed voltage (short-circuit). -13 V < Vcan L < +18 V. ECU attempts to
transmit messages (e.g., TxD dominant duty cycle according to Table 23).
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6.2.3 DC Parameters - 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 and/or when bus bias

functionality is off (inactive) (see Table 9).

Table 9 - ECU DC parameters - input behavior - ECU unpowered/bus bias off - bus disconnected

Symbol

Minimum

Nominal

Maximum

Units

Conditions

lcan_H_Ecu LK, lcan L Ecu Lk

-10

pA

O

() All power supply inputs connected to 0 V. CAN_H and CAN_L connected to +5 V. Positive currents flow

into

the ECU.

6.2.4 DC Param

DC bus input beha

pters - Input Behavior - Bus Disconnected

vior of a single ECU in the absence of other bus nodes (see Table 10).

Table 10 - ECU DC parameters - input behavior - bus disconnected

Symbol Minimum Nominal Maximum Units Conditions
VDIFF_ECU_IN-REC-RG -3 0.5 Volts M
VDIFF_ECU_IN-REC-LP -3 0.4 Volts 2
VDIFF_ECU_IN-DOM-RG 0.9 8 Volts ®)
V/DIFF_ECU_IN-DOM-LP) 1.15 8 Volts “

() Bus interface not in sleep mode. Differential bus input voltage, bus discorinected. No time limit. ECU shall detdct this as a

recessive bus c(
@ Bus interface in
bus condition.
©®)  Bus interface no
disconnected. N
@) 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 discennected. No time limit. ECU shall detect this as a recessive

t in sleep mode. Bus bias is on and data receiver not in a low-power mode. Differential bus ing

b time limit. ECU shall detect this as a dominant bus condition.
s5leep mode. Differential bus input voltage;bus disconnected. No time limit. ECU shall detect tiis as a dominant

Table 10 apply over operating-bus voltage ranges (Vcan_n-op, Vcan L-op) specified in ]

bters - Output Behaviot- Bus Disconnected

avior of a single ECU in the absence of other bus nodes (see Table 11).

Table 11 - ECU AC parameters - output behavior - bus disconnected

Symbol

Minimum | Nominal

Maximum

Units

Conditions

tbom Ecu

0.8

10

ms

1

ut voltage, bus

[able 6.

O —Transmit data mput( TXDj continuousty asserted:
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6.2.6 DC Parameters - Recessive Bus State - Normal Operating Mode - Bus Connected

See Table 12.
Table 12 - ECU DC parameters - recessive bus state - bus connected
Symbol Minimum Nominal Maximum Units Conditions
VCAN_H_ECU-REC 2.5 12.0 Volts Reference ECU ground
VCAN_L_ECU-REC -12.0 2.5 Volts Reference ECU ground
VDIFF_ECU_OUT-REC -120 0 12 Millivolts 45Q<RL<70Q

6.2.7 DC Param

See Table 13.

pters - bominant bus State - Normal Operating Viode - bus Lonnected

Table 13 - ECU DC parameters - dominant bus state - bus connected

Symbol Minimum Nominal Maximum Units Conditions
VcaN_H_Ecu-Do 3.5 12.0 \olts Referencg¢ ECU ground
VcaN_L_ECU-REC -12.0 1.5 \olts Referencé ECU ground

VDIFF_ECU_OUT-DO 1.4 2.0 3.3 Volts 45Q09RL<70Q
6.3 ECU Interna| Capacitance

Capacitance of a s

ngle CAN bus interface in the absence of other;bus nodes (see Table 14).

Table 14 - 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
CoiFr_ecu 65 pF f=1MHz
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6.4 Termination

Bus terminations may be placed within ECUs. Terminations shall establish a defined resistance between the CAN_H and
CAN_L wires. Each of two terminations in a network shall meet the requirements stated in Table 15. For location of
terminations within a network, see 5.4.

Table 15 - ECU termination characteristics

Symbol Minimum Nominal Maximum Units Conditions
Rz ecu see Table 7, see Table 7, Q Each bus termination ("
RpIFF_ECU-REC-RZ RbIFF_ECU-REC-RZ
Rz2 ecu 59 66 Q Split termination resistors (1
PWRRrz_ecu 500 mW For single resistor bus termination
implementations )

™)

Split termination
particular sourci
Over the entire ¢
ratings need to |
applied to CAN |
power rating will

@)

Unless otherwise i
termination consis
tap to ground. For
including low powsg

6.5 Connector P

Requirements for 3

ﬂi:g of two equal value 1%, 400 mW resistors and one-cdpacitor connecting from the

implementations are allowed with equal value 1% resistors. Minimum value 58.4 Q whén indig
ng document.

perating ambient temperature range applicable to the position where the terminatioh is locate
e such that resistors will not be damaged when differential voltages stated in.the two Vit line
H and CAN_L. Note, when termination is implemented with split termination resistors, then thg
be less (e.g., half) than indicated above in line item PWRR-_ecu.

ndicated in a particular sourcing document, ECUs shall package protect for impleme

rminating nodes, resistance Rz_ecu as measured between CAN_H and CAN_L shall
r and loss of power modes.

prameters

Il connectors conveying the CAN signals:are specified in Table 16.

ated soin a

. Resistor power
items in Table 5 are
necessary resistor

ntation of split bus
termination center
always be present,

Table 16 - ECU connector characteristics

Parameter Symbol | Minimum Nominal Maximum Units Conditions
Cuirent It 40 300 mA ()
Contact Resistance Rt 70 100 mQ
(1 Maximym value accommodates short-circuit current of two bus transceivers.

Connectors should
be followed to mini

have minimdm length differences between CAN_H and CAN_L. Best practices for 4
mize differences in CAN_H and CAN_L trace lengths.

oard layout should

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 17, 18, and 19 specify timing requirements and briefly indicate the conditions which determine the minimum and
maximum values required for SAE J2284-4 HSC implementation compliance.
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6.6.1  Nominal Bit Time (tair)

Compliance with the nominal (arbitration) bit time tolerance requirement is directly dependent on the system clock tolerance
of the ECU and the programmed nominal bit time. In the typical CAN controller, the nominal bit time must be an integer
multiple of the system clock periods. When the programmable nominal bit period is set to exactly 500 kbps, accuracy is only
affected by the system clock tolerance. Otherwise, the accuracy is dependent upon both the deviation of the programmed
bit period from nominal and the system clock tolerance. The contributions from drift or aging of the system clock source and
contributions from inability to achieve the desired nominal bit time value are additive; the tolerance specification must be
met after consideration of both.

6.6.2 Data Bit Time

g, (data bit rate used
in CAN FD messges) For equat|ons applymg to data b|t t|m|ng in CAN FD (BRS = recesswe) messages, refer to
ISO 11898-1:2015(E).

6.6.3 Data Sample Mode

The data sampling|shall always be set to single sample mode. Timing constraints to support 500 kbps cpmmunication over
length of cable indicated in Table 2, line item ECU distance eliminate the option of 2/3-thajority sampling.

6.6.4 CAN Bit Timing and Register Settings

Table 17 defines the CAN bit timing requirements. Coordinated bit timing,séttings are required to maintgin synchronization
between ECUs duting both normal and error conditions.

Table 17 - ECU CAN bit timing - min/max

Term Min Nominal Max
teirey) 1992 ns 2000 ns P008 ns
tir(p) ? 498 ns 500 ns 502 ns
teus @ _ _ @)

tLoGic_Tx + tLopic_Rx 10\ns 95 ns
trx +tr 40'ns 255 ns
tecu @ 50 ns — 350 ns
tq ® — — 50 ns
tsect ) ) ®)

() Bit time output filom the CAN<ontroller for message arbitration field when CAN FD format and for entire message when classical
CAN format usefl. The nominal bit time and the data bit time must be a programmable, integer multiple of the gystem clock
periods. Minimum and yaximum values correspond to a clock tolerance of £0.4%.

@) Bit time output flom the{CAN controller for message data field when CAN FD format used and BRS=R.

@) tgus one trip through.Bus wiring longest dlstance Value specmed in Table 1.

) tecu = tLocic_Tx HiLogic Gic
microcontroller internal delay and PCB delay)

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

®  tsec1 =tair - 1 (ta) - tsece.

Dller (includes
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Tables 18 and 19 define compliant bit timing settings for the quanta which meet network assumptions outlined in Section 5.

Table 18 - ECU CAN register settings for first standard time quanta

Bit type Na ta #ta tsaw #ta tsec2
(N) 40 50 ns 8 8
(D) 10 50 ns 2 2
Table 19 - ECU CAN register settings for second standard time quanta
Bit fypp Na 1) H#ia tsan H#io tsego
(N) 80 25ns 16 16
(D) 20 25ns 4 4

(N) denominates n
quanta in Tables 1

NOTE: All ECUs in a particular subnet need to use the same sample point positions in terms of percent

NOTE: tsrn)is alw
the offset {

SEG2n

where:

Af = the maxin
specified nomi

6.6.5 Transmitte)

Bus interfaces co
transmitter delay ¢

bminal (arbitration) bit timing settings. (D) denominates data (field) bit timing settings.

B and 19 were calculated using Equations 5 to 7:

hould be taken into account in the Af term, not the teirny term.

20ty rAf | AfR0tg 7 —tg) * g — teroPmin

Bit settings for time

hge into the bit cell.

ays set to 2000 ns. If the ECU is unable to be programmed toallow tsirvy nominal to be equal to 2000 ns,

um allowable deviatioh (either maximum or minimum) from the specified nominal bit
nal bit rate (see Tables 18 and 19 for specified values)

Ir Delay Compensation

necting~to a subnet according to this standard shall perform (meaning shall su

t > maximum of
SIW T_Af 11 Af (Eq. 5)
tsEgomin = Maximum of tg;, or 2tq (Eq. 6)
to (1 25Af) — t to -t “t — Af(2Btg T —ty) +t .
< minimum of BIT¢ ) 'PRGPmax . 81T~ 'PROP max —tq ~Af(25gi7 ~tQ) * toROA min/2
" e foaf (Eq.7)

rate divided by the

pport and enable)

bmpensation functionality according to ISO 11898-1:2015(E), unless otherwise indidated in a particular
sourcing document.

1ISO11898-1:2015(E) defines two methods for determining the Secondary Sample Point (SSP) defined by the transmitter
delay compensation mechanism. J2284-4 compliant implementations shall use the method where a fixed offset is added
to a measurement of the actual transmitter delay. The fixed offset shall be set to the number of ta necessary to achieve a

value of 400 ns.


https://saenorm.com/api/?name=60071db7993d9669e729f0864c67fd55

SAE INTERNATIONAL J2284™-4 NOV2022 Page 22 of 30

6.7 Message Transmission and Reception

Unless otherwise indicated in a particular sourcing document, bus interfaces connecting to a subnet according to this
standard shall be capable of receiving without losing messages and transmitting any of these message formats at any time
in any sequence, interleaved in an arbitrary fashion:

e CAN FD format with 11 bit identifier length and with message data length of up to 64 bytes
e CAN FD format with 29 bit identifier length with message data length of up to 64 bytes

o Classical CAN format with 11 bit identifier length with message data length of up to 8 bytes

o Classical CAN[format with 29 bitidentifier fength with message data fength of Up o0 3 bytes

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

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

ECU becomes re-gonnected to power: ECU shall not disturb data communication between other ECUs, &.g., shall not cause
error frames due tq power re-apply. ECU shall resume data communication witheut any operator intervgntion.

When an ECU attgmpts 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 sugcessfully enter the
low power mode eyen when the bus is stuck in a dominant state.

ECUs that are in allow power condition shall not disturb data communication between other bus nodes.
ECUs shall behavg consistent to the requirements stated in 5.6:

6.8 ECU Configdration Requirements

This section reflectp configuration requirements for ECUs. ECUs shall comply with the content of Table 2p, unless otherwise
indicated for a partjcular ECU or CAN interface.

Table 20 - EGU - Basic CAN interface functional requirements

Functionality Functional Block |Active/Enabled|Inactive/Disabled

Protocol exceptior] event on res.bit detected recessive Controller X
(Controllers shall not stop syntax or CRC checking for a message
depending on bit alues,inithat message)

Transmission of framesincluding bytes padded by the bus controller Controller X
Transmitter delay tofmpensationfordatabittiming Controttet X
Transmit (TxD) dominant timeout Transceiver X
Auto Bias Transceiver X
CAN activity filter time, long Transceiver X
Wake-up timeout Transceiver X
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6.9 Electromagn

etic Compatibility (EMC)

The CAN physical layer, when incorporated into an ECU design, shall function as specified in the ECU's intended
electromagnetic environment (CISPR 25, ISO 11451-2, and ISO 10605). Additionally, the electromagnetic emissions
produced during CAN related operation shall not interfere with the normal operation of other ECU's or subsystems.

Recommended testing includes:

a.

Radiated immunity (ISO 11452-4 using the substitution method)

b. Radiated emissions (CISPR 25)

SO 106060
1

c. Electrostatic di
Testing, using the
layer design(s).

Formal validation g
procedures and ac

7. CAN COMPON

This section reflect
to support this sta
particular integrate
7.1 Bus Transce
This section reflec
standard. Unless o]

product (and not a
present for referen

The transceiver/SH

CAN_H (CAN_
(CAN_L) short
(alternatively: 4

IC product sup
concurrently s
asserted (alter
functionality wi

hara Laandlaa—taaarwnarad-dia Ba- tod oo arad B L AW |
PoTargCrannamTy armpoUwoTCUUriSCUTTITC UTC U, P OWeTC U COUTNTTC O TT U (1o A

SAE J2962-2 method, can be used to assess and/or compare the EMC performance

ceptance criteria specified by the vehicle manufacturer.
NENT REQUIREMENTS

s selected recommended characteristics for integrated circuits (CAN semiconductor
hdard. Unless otherwise indicated, parameter values-in‘\this section are measured
d product (and not at the connector pins of an ECU)

iver Requirements

s selected recommended characteristics for'CAN bus transceiver functionality inten
therwise indicated, parameter values in-this section are measured at the pins of the p
the connector pins of an ECU). Some parts of this section are labeled non-normativ
ce only, because its source is 1ISO (11898-2:2016(E).

C product data sheet shall state the following:

L) output current maximum (mA) in regular operating mode (low power modes abs
bd to - 3 V < Vean Hie=<i+18 V (reflects a network fault condition) when CAN transmit
\ wider range than stated above).

norted to - 8*V < Vean_n < +18 V (reflects a network fault condition) when CAN
hatively:-a wider range than stated above). Note, it would be sufficient to state wha
| consume excluding other outputs, such as supply voltage outputs, logic control out

of a CAN physical

f the CAN physical layer design, however, shall occur during EMC testing of the actéial ECU, using test

products) intended
at the pins of the

ded to support this
articular integrated
e. Said content are

ent) when CAN_H
Hata input asserted

bly current miaximum (mA) in regular operating mode (low power modes absent) when both CAN outputs

ransmit data input
the physical layer
buts.

.e

The transceiver sh
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Table 21 - Bus transceiver - basic requirements

Feature/Characteristic Mandatory Optional

Not
Recommended

Consistent to ISO

11898-2, edition 2016 X

Support of extended bus load range (45 Q <RL <70 Q)

Transmit dominant timeout

Bit timing requirements for data bit rates above 1 and up to 2 Mbit/s

XX [ X

Bit timing requirements for data bit rates above 2 and up to 5 Mbit/s

Tolerance to CAN
maximum 2 Mbit/s

X

FD frames with bit rate ratio of up to 1:4 or
in data field for FD-capable PN parts

Tolerance to CAN
maximum 5 Mbit/s

FD frames with bit rate ratio of up to 1:10 or
in data field for FD-capable PN parts

CAN activity filter {

ime, long

CAN activity filter {

ime, short

Wake-up timeout

Disabling of DLC 1

hatching for FD-capable PN parts X

Extended maximu

M rating for CAN_H and CAN L (£58 V) X

NOTE: When the
transceive

The transceiver/SH
stated in the Tablg
minimum or maxinm

short times in Table 21 are used, it may be more difficult 0 pass required immunit
is in low power mode and monitoring the bus for valid-wake-ups.

C product shall not suffer damage when its CAN bus inputs are subjected to the volt
22. Successful transfer of messages betweenbus nodes is not expected (out of s
um voltages are present (see Table 22).

y testing when the

hges and durations
cope) when stated

Table 22 - Bus transceiver - maximum bus pin-voltage - no damage to transceiver (12 V| system)

Symbol Minimum Nominal Maximum Unjts Conditions
VcaN_H-NoP1-Ic, VAN L-NOP1-IC -27 40 Volts M
VcanN_H-Nop2-Ic, VAN L-NOP2-IC -15 +27 Volts @

Vbifi-NORHC -5 10 Volts 3)
VcaN_H-EsDu-ic, VEAN L-ESDU-IC Referito SAE J2962-2 Refer to SAE J2962-2 Volts “)

t =120 seconds
transceiver unpg
t = 120 seconds
cycle according
t = 120 seconds
over IC product

“)  Refer to SAE J2

Maximum and minimum static voltages without damage to the transceiver. Applies to transce
wered.

Transmit data.pattern representative for CAN controller attempts to transmit messages (e.g.,
o Table 23, hote 4). Termination resistance 60 Q.

Vit =,MeAN_H- Vcan_L. Preferred: No damage when Vpis = +17 V for 0.1 ms at Vean_H = +18 V
ifetime/

D62-2 for details.

ver powered and
ITXD dominant duty

for 1000 pulses

Minimum and maxi

mum values in Table 22, line items Vcan_ni-nop1-ic and Voirnop-ic @are non-normative.

The CAN physical layer (bus transceiver) shall comply with the EMC requirements as specified in SAE J2962-2.
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