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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

ISO 16845 was first published in 2004 to provide a test plan for conformance testing of the CAN data
link layer and physical signalling as standardized in ISO 11898-1. With ISO 11898-6:2013, CAN high-
speed medium access units were standardized, which partly implements a CAN data link layer, in order
to provide selective wake-up functionality. This standard was merged together with ISO 11898-5:2007
and ISO 11898-2:2003 to produce ISO 11898-2:2016. In order to provide a conformance test plan for
CAN medium access unit implementations compliant with ISO 11898-2:2016, this document has been
developed. It comprises static tests and dynamic tests.
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Road vehicles — Controller area network (CAN)
conformance test plan —

Part 2:
High-speed medium access unit — Conformance test plan

1 (Scope

Thif document specifies the conformance test plan for the CAN physical layer,a$ standardized in
[SO|11898-2:2016. It specifies static and dynamic tests. The dynamic tests includes’the test cases for the
partly implemented Classical CAN protocol and CAN FD protocol as standandized in ISO 11498-1:2015.
The static tests describe the data to be given in datasheets.

2 |Normative references

The following documents are referred to in the text in such’a'way that some or all of thpir content
conptitutes requirements of this document. For dated reférences, only the edition cited dpplies. For
undated references, the latest edition of the referenced doctiment (including any amendments) applies.

[S0O|11898-1:2015, Road vehicles — Controller area network (CAN) — Part 1: Data link layer dnd physical
sigralling

[SO[11898-2:2016, Road vehicles — Controller area network (CAN) — Part 2: High-speed medium access unit

3 |Terms and definitions

For|the purposes of this document; the terms and definitions given in ISO 11898-2:2016 and the
follpwing apply.

[SOJand IEC maintain terminodlogical databases for use in standardization at the following addresses:

— |IEC Electropedia: available at http://www.electropedia.org/

— |ISO Online brawsing platform: available at https://www.iso.org/obp

3.1
implementation under test

U

HS?FMA which will be conformance tested according to this document

EXAMPLE Standalone transceiver or SBC.

3.2

lower tester

LT

part of the test system, which emulates the interfaces of the underlying OSI layer from sight of the IUT

3.3
normal mode
mode, in which biasing as well as RX and TX are enabled and low-power mode is disabled

© ISO 2018 - All rights reserved 1
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system under test

SUT

system, which embeds the IUT as a part or contains the [UT, because it cannot operate as a stand-alone
component

3.5

test system

TS

system, which fulfils in this case all requirements to perform the tests defined in this specification

3.6

upper test

UT
part of the

3.7

valid fram

syntactica

3.8

invalid frg

syntactica

3.9
sync fram
syntactica

er

test system, which emulates the interfaces of the overlying OSI layer from sight'of the IU

e
ly correct CAN frame

me
ly incorrect CAN frame with CAN conform error treatment

P
ly correct CAN frame which is present on the bus while the IUT is in low power mode.

Note 1 to enftry: It could be a WUF or non WUF.

|

red

3.10

sync sequence

group of syinc frames which the IUT may use to‘calibrate or fine tune internal parameter to be prepa
to detect a|WUF

4 Symbols and abbreviated téerms

The follow|ng symbols and abbreviated terms are used in this document:

ACK acknowledge

ASP abstract service primitives

CAN coptroller-area network

CBFF  classical base frame format

CEFF  classical extended frame format

CRC cyclic redundancy check

DLC data length code

EOF end of frame

FBFF  FD base frame format

FEC frame error counter

FEFF  FD extended frame format

2 © IS0 2018 - All rights reserved
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identifier

intermission field

MAC medium access control

0SI

open system interconnection

PCO point of control and observation

PHS

physical signalling

PL

physical layer

PMA  physical medium attachment

SB(Q
SOR

A

5

5.1
0SI

system base chip

start of frame

WjF wake-up frame

P wake-up pattern

Global overview

0OSI conformance test method

conformance testing was mainly introduced, by the ISO 9646, ISO 9646-1 and 1SO 964

h-2, for the

purpose of regulating and harmonizing impartial tests. In general information about the internal
strycture of the implementation as well as-source code is not available to the party perf

test

s. This explains why the preferred OSI conformance testing methodology is black box {

congequently does not take into account any implementation details.

Figlire 1 — The OSI coordinated‘test method depicts the OSI coordinated test method.

brming the
esting and

© ISO 2018 - All rights reserved
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TS
ut ASP
<
A
PCO
Y
QLI
JU 1
TCP LOG
IUT
A
A
PCO C
v A
O)
< ASP Q
LT QQ
N
[0.0)
Key
ASP  abstrjct service primitives
IUT implementation under test
LOG logger
LT  lower]tester
PCO pointfof control and observation
SUT systemn under test
TCP test cpordination procedure
TS  testsystem
UT  uppey tester
Figure 1 — The OSI coordinated test method
OSI conformande~testing proposes many test methods suitable for different sorts of IUT, provic
different ppints-of control and observation.

ling

A coordinated test method which provides a simple interface to the IUT is the most suitable for HS-
PMA, i.e. the CAN network itself, and a flexible test coordination protocol using CAN messages between
the LT as part of the TS and the UT in the SUT. The LT controls and observes the IUT lower service
boundary indirectly via the underlying service provider, using the ASPs of the CAN protocol. The UT
controls and observes the IUT upper service boundary. The TCPs ensure the cooperation between the
LT and the UT.

In case of IUTs with partial networking functionalities, influencing variables from the UT side are the
digital CAN signals (RXD and TXD), host interface signals and I/O signals like INH or wake. The LT
influencing variables are the analogue bus interface with the signals CAN_H and CAN_L and the supply
power. Figure 2 depicts the influencing variables on the IUT.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8da4f89be990ee0988b8384e78cb2213

ISO 16845-2:2018(E)

RxD, TxD, Wake, INH
(Host Interface, 1/0)

5

\[/

Key]
CAN
CAN
INH
IUT
1/0

TXD

VBA"

Ve
WakK

IUT

P9

CAN_H, CAN_L, VgaT, Vicc
(Bus Interface, Power)

_H CAN high signal

_L. CAN low signal

inhibit output
implementation under test
input/output

receive data output
transmit data input
battery supply input
supply input

e mode sigmalling output

Figure 2 — Influencing variables on IUT

To

ealise all services stimulating the IUT and recording the responses of the IUT re

parding all

influencing variables, abstract logical devices are defined as followed.

Figure 3 — Abstract logical devices of UT and LT depicts abstract logical devices of UT and LT.
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. CAN Recording
JAUCG G digital device <+
ASPs
Host
Interface uT

oY O
&

IUT TCP

)

o)

0

N
|
N
LT %)
Y
ASPs
Supply CAN Recording —>
device analog devig‘eo
(WM

Key
IUT implementation under test
LT  lower|tester

TCP test cpordination procedure
UT  uppey tester

Figure 3 — Abstract logical devices of UT and LT

The OSI mpodel divides a communication interface in seven logical layers which contain defined
interfacesMW@M@MMﬂMﬂgﬂﬂ%Sl

coordinated test method the TS realises the upper layer with help of the UT and the lower layer with
help of the LT. For IUTs without partial networking capability, the IUT is implemented inside the logical
layer 1 - the physical layer with the lower interface as the CAN network and the upper interface to the
layer 2, known as the data link- or protocol layer, with logical signals TXD and RXD. In case of an IUT
supporting partial networking the [UT itself contains functionalities appropriate to the data link layer
(partial networking functionalities) and physical layer (typical transceiver functionalities). To follow
the OSI coordinated test method this test specification is split in a physical layer part, verifying the
transceiver characteristics appropriated to the OSI physical layer and a data link layer part, verifying
the protocol implementation necessary for partial networking functionalities.

6 © ISO 2018 - All rights reserved
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General organization

The abstract test suites of the TS are independent to one another. Each abstract test suite checks the
behaviour of the IUT for a particular parameter of the CAN protocol as defined in ISO 11898-1:2015.
Each test case may be executed one after another in any order or alone.

Test cases requiring variations of individual parameters shall be repeated for each value of the
parameter. Each repetition is named elementary test. A test case including different elementary tests is

vali

d only if all tests pass.

The result of executing a test case on an IUT should be the same whenever it is performed. To realize

suc
tha
whi

All
sho

Ifn
bui

5.3

5.3

All
defi

In ¢

5.3

5.3

Thd
ent
The

Eac

a test case produces different test outcomes on different occasions. Therefore, test'xe
ch shall be met, and how the verdicts are to be assigned are defined in an unambiguous \

parameters in a test case are given for the electrical interface pins of IUT. The stimulug
11d correctly signal delays and voltage drops of test setup.

bt explicitly different described in test case, all applied stimuli for CAN'data and remote
t according to the CAN protocol behaviour as expected on a real CAN network.

Test case organization

1 Overview

W reproducibility of test results, this document 1s designed in the way to minimize theclpossibility

uirements,
vay.

generator

frames are

defined test cases should be executed in accordance with the supported [UT-specific bit rates

ned in the IUT’s datasheet.

pnse the [UT supports other bit rates, the followiing scenarios are possible.

if the IUT supports only one bit rate, then.all test cases should be executed using this spec
if the IUT supports two bit rates, themall test cases should be executed with both bit rat

if the IUT supports more than two bit rates or a range of bit rates, then all test cases
executed considering the highest and the lowest bit rate, as well as a bit rate in-between|

2 Setup state

2.1 General

bring thetest state. A test starts with unpowered IUT. The first step is to set IUT power
IUT, unless otherwise specified, is configured with data as found in 5.3.4.2.

h elementary test is made of three states:

fic bit rate;
b and

should be

setup state‘is-a defined and explicitly entered and verified state in which the IUT shall be before

supply on.

setup state;
test state; and

verification state.

Before the first elementary test is started, the IUT shall be initialised into the default state.

5.3.2.2 Default setup

Figure 4 describes the default setup for the test, which shall be applied unless otherwise specified in
setup of the test case description. Furthermore, the setup information of the related IUT documentation
shall be followed.

©IS
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CAN RxD CAN_L
digital TxD CAN H

IUT

CAN analog

Generation / Reception

VBat Supply device
VisoVee
GND Lo i @
Key
CAN_H CAN high signal
CAN_L CAN low signal
GND  gropind
IUT impjlementation under test
I/0 inphit/output
RXD rec¢ive data output
TXD tra)smit data input
Vpar  batfery supply input
Ve supjply input
Viyo logic supply input
Ry test]load resistance of 60 O + 0,6 ()
C1 testlload capacitance of 4,7 nF * 0,235 nF (absent unless otherwise specified)
Cy diffprential test load capacitance if 100 pF £ 1 pF

Figure 4 — Default setup for test

5.3.2.3 Default state

The defaulf state is characterised byjthe following default value:
— IUT pgwer supply on;

— IUT copfigured to the bit rate(s) for the particular test; and
— IUT sef to Normalymode.

After the end ofeach elementary test, the default state should be re-applied.

5.3.3 TeStstate

The time between two frames on the bus shall be zero bits of idle after IMF, unless otherwise specified.
The idle phase shall not be longer than ts;LEncEmin)-

5.3.4 Test frame definition for protocol related test cases

5.3.4.1 Elements of CAN test frames

In the CAN protocol related test cases; the focus is on correct frame handling. Therefore, the test frames
or test patterns sent to the [UT are conforming to CAN protocol. In case of valid, syntactically correct
frames and also for invalid, syntactically incorrect frames, the treatment around the bus failure shall

8 © ISO 2018 - All rights reserved
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be compliant to the CAN Protocol. The test frames and error treatments are structured as depicted in
[SO 11898-1:2015.

5.3.4.2 IUT configuration and default parameters

Unless otherwise specified in the corresponding test case definition, the used test frame shall be as
defined in Table 1.

Table 1 — Definition of the default test frames

Frame—CANID field | DLC |Data field | ACK bit

format
CBFF 000p 1 01y Op
CEFF 00000000y, 1 01y 0p

Furfher default parameters which shall be used unless otherwise specified in\the corresp¢nding test
cas¢ definition:

— |Used frame type: CBFF;

— |ID configuration: corresponding to the used test frame (wake-up. condition fulfilled);
— |Data field configuration: corresponding to the used test frame (wake-up condition fulfilled);
— |ID mask: set all bits to "care";

— |Data mask bit: if implemented, it shall be set to enable; and

— |twart: eight recessive bits after intermission field.

5.3/4.3 Sync frame sequence

The sync frame sequence as it is used in several test cases shall be as defined in Table 2.

Table 2 — Definition of the sync frame sequence

Frame ID DLC Data
1 078 1 FFp
2to 52 555y 1 FFp
a  2to9in case of datarate > 500 kbit/s

The frame generator sends each sync frame without a dominant ACK bit followed by an active error
framme with\intermission field. The first frame will be followed by additional idle time of 250| us for bias
reagtion time.

5 3 [l 113 | 1l ak e £ r's
wdeJd ITICIAdIUVIIIVAI SUT ULLTUI T UL TUOoWO

5.3.5.1 Overview

All the tests defined in the test plan are grouped into categories in order to aid planning, development,
understanding or execution of each test case. There are two levels of categories:

— the test groups; and

— the test cases.

© ISO 2018 - All rights reserved 9
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5.3.5.2 Test group structure

The test cases are grouped by different functional blocks of the IUT which will be verified separately.
Each test group consists of one or several test cases.

5.3.5.3 Test case structure
Each test case of a test group focuses one particular requirement which will be verified.

Each test case is defined by a specific number and a particular name in order to differentiate the test
cases and to easily summarise the goal of the test case.

Table 3 depicts the structure of the defined test cases.

Table 3 — Structure of the defined test cases

Item title Test case item title and remarks of the test case
Purpose Short description of the purpose of the test case
CAN versiop Classical CAN and / or CAN FD tolerant
HS-PMA Mode of HS-PMA wakeup capabilities
Test variabjes The parameter definition of the test case

[optional: test frame sequence definition]

Elementary test |Describes the number of tests / measurements

cases

Setup Setup of the test case

Execution Test steps dealing with the setup being applied ‘and what is observed and measured
Response Description about what is expected as theresult

Reference Link to the requirement specification

5.3.6 Elementary tests

Some test |[cases may be subdivided into elémentary tests which are repetitions of the test case for
several valpes of the focussed parameterto test. Each elementary test has its own parameter definifion
which is dgfined in the test variables of the test case definition.

5.3.7 A(lplicable test casesfor IUTs with enhanced voltage biasing

It should e distinguished,-‘between implementations which support the complete requirements$ or
only the enhanced biaSing functionalities defined in ISO 11898-2:2016. The following test cases|are
applicable for IUTs which support only the enhanced voltage biasing compliant to ISO 11898-2:2014.

— Static fest cases: Clause 6

— Dynanpictest cases: Clause 7 to Clause 10

6 Test type 1, static test cases

The motivation of static test cases is to check the availability and the boundaries in the data sheet of
the IUT. For all integrated circuits every related parameter in Table 4 shall be part of the data sheet and
fulfil the specified boundaries in terms of physical worst-case condition. Data sheet parameter names
may deviate from the names in Table 4, but in this case, a cross-reference list (data sheet versus Table 4),
shall be provided for this test. Parameter conditions may deviate from the conditions in Table 4, if the
data sheet conditions are according to the physical worst-case context in Table 4.
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No. Parameter Limits Conditionsd Conform- Test case
ance test | valid for HS-
is passed if | PMA type:2
value
Min Max Unit < 2 a
1 General max- Table 15 | -27,0 +40,0 \ -/- min | max | y y
imum rating
Vcan_Hand
Vean L
2 Extended Table I5 | —58,0 | ¥58,0 Vv =7= min | max [.y||y |y |y
maximum
rating Vcan H
and Vcan 1 (if
supported)
3 Maximum rat- Table 15 -5,0 +10,0 \Y The maximum rating for min) [ max | y| |y |y |y
ing Vpiff VDiff excludes that all
combinations of VCAN_H
and VCAN_L are compli-
ant to this standard.
Vpiff = VcAN_H <VCAN_L-
This is requiredyregard-
less whethér general or
extendel maximum rat-
ing fof\VcaN nand Vean L
is fulfilled
4 Single ended Table 5 +2,0 +3,0 \Y Allrequirements in max | min | yl|y |y |y
recessive Table 5 apply concur-
output voltage rently. Therefore, not all
on CAN_H combinations of VcaN H
(Vcan_H), bus and Vcan_ |, are compliant
biasing active with the defined differ-
ential output voltage. See
also ISO 11898-2:2016,
Table 5.
5 Single ended Table 5 +2,0 +3,0 \' All requirements in max | min | y||y |y |y
recessive Table 5 apply concur-
output voltage rently. Therefore, not all
on CAN_L combinations of VcaN H
(Vcan_L), bus and Vcan L are compliant
biasing active with the defined differ-
ential output voltage. See
also ISO 11898-2:2016,
Table 5.
6 Differential re- Table 5 -0,5 +0,05 \ All requirements in max | min | y||y |y |V
cessiveoutput Table 5 apply concur-
voltagey(Vpirr), rently. Therefore, not all
bus biasing combinations of VcaN H
active and Vcan_1, are compliant
with the defined differ-
ential output voltage. See
also ISO 11898-2:2016,
Table 5.

a

b

c

d

The minimum value of 0,3 ms is accepted for legacy implementations.
For legacy implementations a minimum value of 350 us is acceptable.

Parameters within the conditions are aligned with Figure 4 p for test.

HS-PMA types: a - without low-power mode and partial network, b - with low-power mode, normal biasing and without partial
network, ¢ - with low-power mode, automatic biasing and without partial network, d - with low-power mode, automatic biasing and
partial network; labelling: y - applicable, n - not applicable.

© ISO 2018 - All rights reserved
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Table 4 (continued)

No. Parameter Limits Conditionsd Conform- Test case
ance test valid for HS-
is passed if | PMA type:2
value

Min Max Unit < 2 a|b|c|d

7 Single ended Table 6 -0,1 +0,1 \Y% See IS0 11898-2:2016, max | min | n |y |y
recessive 5.10 to determine when
output voltage bias shall be inactive. See
on CAN_H also ISO 11898-2:2016,
(Vcanm) bus Table 6

biasirg inactive

8 Singl¢ ended Table 6 -0,1 +0,1 \% See ISO 11898-2:2016, max | min | n |[(% Y|y
recesgive out- 5.10 and Table 6.
put vgltage on
CAN_L (Vcan_L),
bus bjasing
inactive

9 Diffefential re- Table 6 -0,2 +0,2 \% See ISO 11898-2:2016, max N min | n |y |y|y
cessiye output 5.10 and Table 6.
voltage (Vpiff),
bus bjasing
inactive

10 Singl¢ ended Table 2 +2,75 +4,50 \' RL=500Q..650Q max | min |y |y |y|y
voltage on
CAN_H, dom-
inantjoutput
(VcaN_H)

11 Singl¢ ended Table 2 +0,5 +2,25 \Y% RL,=600..650Q max |min |y |y |y|y
voltage on
CAN_L, dom-
inantjoutput
(Vcan. 1)

12 Diffegential Table 2 +1,5 +3,0 A% RL=500Q..65Q max |min |y |y | V|V
voltage on
normpl bus
load, flominant
outpyt (Vprirr)

13 Diffegential Table 2 +145 +5,0 \Y% RL=22400Q max |min |y |y |y|y
voltage on
effectfive re-
sistarjce during
arbitijation,
domipant out-
put ({pifr)

14 Diffegential Table 2 +1,4 +3,3 \Y% RpL=450..70Q max |min |y |y |y|y
voltage on
extended bus
load, flominant
output (Vhigr)
(if supported)

a  HS-PMA types: a - without low-power mode and partial network, b - with low-power mode, normal biasing and without partial
network, c¢ - with low-power mode, automatic biasing and without partial network, d - with low-power mode, automatic biasing and
partial network; labelling: y - applicable, n - not applicable.

b The minimum value of 0,3 ms is accepted for legacy implementations.

¢ Forlegacy implementations a minimum value of 350 pus is acceptable.

d  Parameters within the conditions are aligned with Figure 4 p for test.
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Table 4 (continued)
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No.

Parameter

Limits

Min Max

Unit

Conditionsd

Conform-
ance test
is passed if
value

Test case
valid for HS-
PMA type:a

< 2

a|b|c|d

15

Driver symme-
try (Vsym), with
a frequency that
corresponds to
the highest bit

Table 3

+0,9 +1,1

RL=600Q; C;=4,7nF

max | min

rate for which
the HS-PMA
implementation
is intended,
however, at
most 1 MHz

(2 MBit/s)

16

Absolute cur-
rent on CAN_H
(Ican_n), Max-
imum driver
output current

Table 4

115

mA

-3,0V<Vcan H<+18,0 W

See also
IS0 11898-2:2016, Table 4.

max

17

Absolute cur-
rent on CAN_L
(Ican_L), Max-
imum driver
output current

Table 4

115

mA

-3,0V< V&N L<+18,0V

See also
1SO~11898-2:2016, Table 4.

max

18

Transmit dom-
inant time out

(tdom),
(if supported)

Table 7

+0,8b +10,0

_/_

max | min

19

Receiver reces-
sive state dif-
ferential input
voltage range,
bus biasing
active (Vpiff)

Table 8

-3,0 +0,5

-12,0V<sVean LS +12,0V
-12,0V<Vean HS+12,0V

min | max

20

Receiver dom-
inant state dif-
ferential input
voltage range,
bus biasing
active (Vpiff)

Table 8

+0,9 +8,0

-12,0V<Vean L £+12,0V
-12,0V<VeaN Hs+12,0V

min | max

21

Receiver recés-
sive statedif-
ferentiahinput
voltage range,
bus biasing
ihactive (Vpifr),

Table 9

-3,0 +0,4

-12,0V<Vean L £+12,0V
-12,0V<sVean S +12,0V

min | max

(ifsupported)

22

Receiver dom-
inant state dif-
ferential input
voltage range,
bus biasing
inactive (Vpiff),
(if supported)

Table 9

+1,15 +8,0

-12,0V<sVean L£+12,0V
-12,0V<sVeaN HS+12,0V

min | max

a

b

c

d

HS-PMA types: a - without low-power mode and partial network, b - with low-power mode, normal biasing and without partial
network, c¢ - with low-power mode, automatic biasing and without partial network, d - with low-power mode, automatic biasing and
partial network; labelling: y - applicable, n - not applicable.

The minimum value of 0,3 ms is accepted for legacy implementations.

For legacy implementations a minimum value of 350 ps is acceptable.

Parameters within the conditions are aligned with Figure 4 p for test.
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Table 4 (continued)
No. Parameter Limits Conditionsd Conform- Test case
ance test valid for HS-
is passed if | PMA type:2
value
Min Max Unit < 2 al|blc|d
23 Differential Table 10 12 100 kQ |[-2,0V<sVcaN HS+70V max | min |y |y |y
internal resist-
ance, receiver —2,0VsVeanL=+70V
input resist-
ance (Rpige)
24 Singl¢ ended Table 10 6 50 kQ |-2,0V<VcaN HSH+70V max | min | y | y,[®| v
internpal resist-
ance, freceiver -2,0V<Vean L£+7,0V
inputjresist-
ance (Rcan H,
Rean )
25 Matching of re- | Table11 | -0,03 +0,03 -/- |VeaNnH=+50V max ymin |y |y |yl y
ceiver internal v — 450V
resistiance (mg) CAN_L =+,
26 Loop [delay Table 12 -/- 255 ns Ry =600, C2 =100 pF, max | -/~ |y |y |vyly
(tLoop Crxp = 15 pF
27 Trangmitted Table 13 435 530 ns RL =601, C2 =100pF, max |min |y |y |y|Vy
recesgive Crxp = 15 pF
bit wildth
@ 2 Mbit/s
(tBit(us)), (if
suppdgrted)
28 Receied reces- | Table 13 400 550 ns R, =60Q,C2=100pF, max | min |y |y |y|y
sive bjit width CrxD = 15 pF
@ 2 Mbit/s
(tBit(dxD)), (if
suppqrted)
29 Receiyer timing | Table 13 -65 +40 ns Ry =600, C2 =100 pF, max |min |y |y |y|y
symnjetry @ Crxp = 15 pF
2 Mbik/s (Atrec),
(if supported)
30 |Trangmitted Table 14 155 210 ns Ry =600, C2 =100 pF, max |min |y |y |y|y
receskive Crxp = 15 pF
bit wildth
@ 5 Mbit/s
(tBit(us)), (if
suppqrted)
31 Receiyed reces- | Table 14 120 220 ns RL =601, C2 =100 pF, max | min |y |y |y|y
sive bjit width Crxp = 15 pF
@ 5 Mbit/s
(tBit(qxD)), (if
suppqrted)
32 Receivertiming | Table 14 -45 +15 ns R =600,C>=100pE, max | min | v | v |vlly
symmetry @ Crxp = 15 pF
5 Mbit/s (Atrec),
(if supported)

a

b

c

d

HS-PMA types: a - without low-power mode and partial network, b - with low-power mode, normal biasing and without partial

The minimum value of 0,3 ms is accepted for legacy implementations.

For legacy implementations a minimum value of 350 ps is acceptable.

Parameters within the conditions are aligned with Figure 4 p for test.

network, ¢ - with low-power mode, automatic biasing and without partial network, d - with low-power mode, automatic biasing and
partial network; labelling: y - applicable, n - not applicable.

14
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Table 4 (continued)
No. Parameter Limits Conditionsd Conform- Test case
ance test valid for HS-
is passed if | PMA type:2
value
Min Max Unit < 2 a|lbjc|d
33 Leakage Table 16 -10 +10 MA  |VeanH=5V,VeaNn L.=5V,| max | min |y |y |y
current on All supply inputs connect-
CAN_H, CAN_L ed to GND.
(Ican_H, Ican_L),
maximum leak-
age currents,
unpowered
34 CAN activity Table 20 0,5 5,0 us -/- max [mi| n||y |y |y
filter time,
long (trilter), (if
supported)
35 CAN activity Table 20 0,15 1,8 us  |=/- max | min | n||y |y |V
filter time,
short (triiter), (if
supported)
36 | |Wake-up time- | Table 20 | 800,0c | 10 000,0 us |-/- max | min | n||y |y |V
out (twake),
(if supported)
37 | |Timeout for Table 20 |0,6%106 | 1,2*106 us | -/- max | min | nf| n|y |y
bus inactivity
(tSilence)
38 Bus Bias reac- Table 20 -/- 250,0 us < /- max | -/~ | n||n|y|y
tion time (tjas)
39 Number of Table 18 6 10 /- |-/- max | min | n|{n|n|y
recessive bits
before a new
SOF shall be
accepted (ngits_
idle)
(if supported)
40 CAN FD data Table 19 5,00 17,5 % of |-/- min | max | nf| n|n|y
phase glitch arbi-
filter (slow) tration
(pGlitchsiow) bit time
(if supported)
41 CAN FD data Table 19 2,50 8,75 % of |-/- min | max | nf| n|n|y
phase glitch arbi-
filter (fast) tration
(pGlitchrast) bit time
(if supported)
a HS-PMArtypes: a - without low-power mode and partial network, b - with low-power mode, normal biasing and wjithout partial
network, ‘¢ - with low-power mode, automatic biasing and without partial network, d - with low-power mode, automatjc biasing and
partiathetwork; labelling: y - applicable, n - not applicable.
b The minimum value of 0,3 ms is accepted for legacy implementations.
c For legacy implementations a minimum value of 350 ps is acceptable.
d  Parameters within the conditions are aligned with Figure 4 p for test.

7 Testtype 2, normal CAN communication acceptance
7.1 Test class 1, valid frame format

7.1.1 ID test in CBFF messages

Table 5 specifies the test of different IDs in CBFF messages.
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Table 5 — ID test in CBFF messages

Item

Description

Purpose

This test verifies the behaviour of the IUT when presence of correct CBFF messages with
different IDs.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

Test frame:
— ID: Refer to test execution

— DLC: 0

Elementary test
cases

The CAN-ID shall be element of: € [000y, 7FFy]
Different CAN-ID’s are used for test.

Test  Configured wake-up ID

#1 000y

#2 555,

#3 2AAyp

#4 7FFp

#5 randomly generated ID

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with cenfigured selective wake-up.

Execution

1) The TS sends “sync frame sequence” asidescribed in 5.3.4.3.
2) The TS generates first ID with a value of 000y,

3) IftheID is not equal to the configured wake-up ID, the TS sends test frame with the
generated ID; otherwise go to.test step 4.

4) Ifthe ID is smaller than‘ZFFy, the TS increments the ID by one and goes back to test
step 3, otherwise go to test step 5.

5) The TS waits two times the maximum bias reaction time (tpigs)-

6) The TS sends,the test frame with configured wake-up ID.

Response

57

The last test'frame shall cause a wake-up. All previously sent test frames shall not cause
wake-up.

Reference

ISO 11898-1:2015

7.1.2 ID|test in.CEFF messages

Table 6 spdcifies the test of different IDs in CEFF messages.

Table 6 — ID test in CEFF messages

Item

Description

Purpose

This test verifies the behaviour of the [IUT when presence of a correct data frame with dif-
ferent IDs in CEFF messages.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

16
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Table 6 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration
— Configured ID: Refer to elementary test definition
Test frame:

— ID: Refer to test execution

The CAN ID shall be element of: € [00000000y, 1IFFFFFFF}]

Elementary test
casps Different CAN ID’s are used for test.
Test  Configured wake-up ID
#1 00000000y,
#2 15540000y
#3 0AA80000y
#4 1FFC0000y
#5 randomly generated ID
Setup — The IUT is configured corresponding Test variables.
— The IUT is set to low-power mode with configuted selective wake-up.
Exgcution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS generates first ID with a value ef;00000000y,.
3) IftheID is not equal to the configured wake-up ID, the TS sends test frame with the
generated ID; otherwise go to test step 4.
4) Ifthe ID is smaller than 1FF€0000y, the TS increment the ID by 00040000y, and goes
back to test step 3, otherwise-go'to test step 5.
5) The TS waits two times\the maximum bias reaction time (tpjgs)-
6) The TS sends thetest frame with configured wake-up ID.
Regponse The last test frame shall cause a wake-up. All previously sent test frames shall ngt cause a
wake-up.
Reflerence 1SO 11898-1:2015
7.1]3 WUP elementofWUF
Table 7 — WUP elément of WUF specifies the test of a WUP as element of a WUF.
Table 7 — WUP element of WUF
Item Description
Purpese This test verifies the behaviour of the IUT detecting a WUP which is element of a [ WUF.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Tes

t variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— DLC: 0

— ID: 078y, containing a bit-sequence of five dominant, five recessive and five dominant bits)

Ele
cas

mentary test
es

There is one elementary test case.

© ISO 2018 - All rights reserved
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Table 7 (continued)

Item Description

Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS waits for atleast 1,1 * tsjLgncE(max)-

2) The TS sends test frame six times each separated by two times the maximum bias reac-
tion time (tpigs)-

Response — The WUP inside the first test frame shall be detected; i.e. the biasing is switched on
aftar fioct + £ fraan (1 A £ B £o i dYAJITIDY
afterfirsttestframe{becanseef preseneeofavald WHP:

— The IUT shall wake-up latest after the presence of the sixth test frame.

Reference 1SO 11898-1:2015

7.1.4 WUF element of another valid frame — CBFF message

Table 8 spdcifies the test of a WUF as element of a valid frame.

Table 8 — WUF element of another valid frame — CBFF\message

Item

Description

Purpose

This test verifies the behaviour of the IUT detecting a WUF which is element of a valid frame.

CAN Version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up'capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:

— ID: 012y

— DLC: 0

Elementary test
cases

Test frames as defined in table below:
Frame Frame definition

#1 ID =012, PLC =5,
Data~=\01y, 20y, OFy, 76y, 7Fh

#2 ID=0960F012y,, DLC=0
#3 [D = 0F4FD012y, DLC=0

#4 ID =011, DLC =8,
Data = 9Ay, 4Fy, 01y, 20y, OFy, 76y, 7Fh, FFL

#5 ID =0960F011y, DLC =8,
Data = 9Ay, 4Fy, 01y, 20y, OFy, 76y, 7Fh, FFL

#6 ID = 0F4FD011y, DLC =8,

Data = 9Ay, 4Fy, 01y, 20y, OFy, 764, 7Fh, FER
#7 ID=012,, DLC=0

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends test frames 1 to 7 as defined in test variables, each separated by two times
the maximum bias reaction time (tp;qs)-

Response

The IUT shall detect the wake-up condition on presence of test frame 7.

Reference

ISO 11898-1:2015

18

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8da4f89be990ee0988b8384e78cb2213

ISO 16845-2:2018(E)

7.1.5 WUF element of another valid frame — CEFF message

Table 9 specifies the test of a WUP as element of a WUF.

Table 9 — WUF element of another valid frame — CEFF message

Item Description
Purpose This test verifies the behaviour of the IUT detecting a WUP which is element of a WUF.
CAN version — Classical CAN
— CAN FD tolerant
HS{PMA — Low-power mode with selective wake-up capability (WUF)
Tesf variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:
— ID:4C7y
— DLC:3
— Data field: FFy, (all bytes)
Elementary test |Test frames as defined in table below:
casgs Frame Frame definition
#1 ID =0960F4C7y, DLC = 3, Data = C7p, 8Ep; 68n
#2 ID = 0F4FD4C7y, DLC = 3, Data = C7}, 8Ey, 68y
#3 ID = 18B084C7y, DLC = 3, Data=G7y, 8Ey, 68y
#4 ID = 1E9FA4C7y, DLC = 3, Data= C7y, 8Ep, 68h
#5 ID = 4C7y, DLC = 3, Data s C7y, 8Ep, 68h
Setup — The IUT is configured corrgsponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Exgcution 1) The TS sends “sync filame sequence” as described in 5.3.4.3.
2) The TS sends teSt frames 1 to 5 as defined in Test variables, each separated by two times
the maximum bias reaction time (tpjqgs)-
Regponse The IUT shall.detect the wake-up condition on presence of test frame 5.
Reflerence ISO 11898-1:2015
7.1/6 Acceptance of no nominal "SRR" in CEFF message
Tabje 10 specifies the test of the acceptance of no nominal SRR bit.
Table 10 — Acceptance of no nominal “SRR” CEFF message
Item Description
Putpese Thepurpose-ofthis-testis-to-verifythatthe JUT accepts-the-nonominalvalue-of4SRR” bit in

|
CEFF message.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— SRR: 0

Elementary test
cases

There is one elementary test case.
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Table 10 (continued)

Item Description
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame as defined in test variables.
Response The test frame shall cause a wake-up.
Reference 1SO 11898-1:2015
7.1.7 Absentbus idle after data frame
Table 11 specifies the test of two consecutive presence of frames without a bus idle state.
Table 11 — Absent bus idle after data frame
Item Description
Purpose This test verifies the behaviour of the IUT when presence of twe consecutive frames not
separated by a bus idle state.
CAN versiop — Classical CAN
— CAN FD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame_1:
— ID: 10y; DLC: 0; Length of IMF [bit]: Refer to elementary test definition
Test frame_2:
— All values are set to default parameters as defined in 5.3.4.2
Elementary test |Elementary tests are definedas follows:
cases Test Length of IMF [bit] of test frame in IFS
#1 2
#2 3
Setup — The IUT js configured corresponding test variables, test frame 2 for wake-up.
— The IUFis set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2)~TFhe TS sends test frame #1 with shortened IFS as depicted in test variables.
3) The TS sends test frame #2.
Response The test frame #2 shall cause a wake-up.
Reference 1S0.11899.1-201E5

7.1.8 Stuff acceptance test 1

Table 12 — Stuff acceptance test 1 specifies the test of stuff acceptance (CBFF message).
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Table 12 — Stuff acceptance test 1

Item

Description

Purpose

This test verifies the behaviour of the IUT when presence of a CBFF message with particular
data containing worst-case stuffing bit profiles in the different fields of the frame.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

Test frame:
— ID: Refer to elementary test definition
— DLC: Refer to elementary test definition

— Data: Refer to elementary test definition

Elementary test

Elementary tests are defined as follows:

casgs Test ID DLC  Data

#1 078y 8 01y, E1y, E1p, E1y,

Elp, E1p, E1p, E1y

#2 41Fy 0 —

#3 47Fy 1 1Fp

#4 758y 0 —

#5 777h 1 1Fp
Setup — The IUT is configured correspondirig test variables.

— The IUT is set to low-power mode with configured selective wake-up.
Exdcution 1) The TS sends “sync framesequence” as described in 5.3.4.3.

2) The TS sends test frame-as depicted in test variables.
Regponse The test frame shall.cause a wake-up.
Reflerence [SO 11898-1:2015

7.1]9 Stuff acceptance test.2

Table 13 specifies the testof stuff acceptance (CEFF message).

Table 13 — Stuff acceptance test 2

Item

Description

Purpose

This test verifies the behaviour of the IUT when presence of a CBFF message with particular
data containing worst-case stuffing bit profiles in the different fields of the framg.

CAN vérsion

— Classical CAN

— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:

— ID: Refer to elementary test definition

— DLC: Refer to elementary test definition

— Data: Refer to elementary test definition
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Table 13 (continued)

Item Description
Elementary test |Elementary tests are defined as follows:
cases Test  ID DLC  Data
#1 07C30F0Fy 8 3Cp (all bytes)
#2 07COFOFOy 1 41y
#3 00BC0O000y 1 AOp
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame as depicted in test variables.
Response The test frame shall cause a wake-up.
Reference IS0 11898-1:2015

7.1.10 Acfeptance of Sync Sequence

Table 14 syecifies the test of sync sequence acceptance.

Table 14 — Acceptance of Sync Sequence

Item Description
Purpose This test verifies if the IUT is able to receive cogtect sync sequences.
CAN versiop — Classical CAN
— CANFD tolerant
HS-PMA — Low-power mode with selective-wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

— WUP: dominant - recessive - dominant pulses each with the length tp,se
— tpulse: 2 tFilter(max) like specified in the datasheet of the IUT, e.g. 5,5 us

— twaIt: Refer to elementary test definition

Sync frame:

— ID: Referto elementary test definition

— DLC+Refer to elementary test definition

— Data: Refer to elementary test definition

Wake-up frame:

— ID: 07830F0Fy

— DLC: 7

— Data: 87y, (all bytes)

Elementary test |Elementary tests are defined as follows:
cases Test ID RTR DLC Data twAIT
#1 000n 0 0 — 0,9 x tsiLENCE(min)
#2 000y 0 0 — 1 bit time
#3 555y 0 8 AAy (all bytes) 1 bittime
#4 555k 0 8 AAp (all bytes) 0,9 x tsiLENCE(min)
#5 4C7y 0 3 C7h, 8Ey, 68, 1 bit time
#6 07830F0F, 0 6 87h (all bytes) 1 bit time
#7 0EOp 1 1 — 1 bit time
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Table 14 (continued)

Item

Description

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution

1) The TS waits for atleast 1,1 x tsjLENCE(max)-
2) The TS sends WUP as defined in test variables.
3) The TS waits two times the maximum bias reaction time.

4) The TS sends sync frame as defined in test variables.

5) The TS waits for tyar.

6) The TS repeats test steps 4 and 5 for three times (or seven times in casg of dafa

rate > 500 kbit/s).
7) The TS waits two times the maximum bias reaction time.

8) The TS sends wake-up frame.

Regponse

The wake-up frame at step 8 shall cause a wake-up.

Reflerence

[SO 11898-2:2016, 5.9.4

7.1{11 Idle detection after CAN FD frame (FD tolerant implementation only)

Tabje 15 specifies the test of the correct frame detection aftet CAN FD frame.

Table 15 — Idle detectiomafter CAN FD frame

Item

Description

Pugpose

The purpose of this test is to verify that the IUT will detect the following frame c
after a CAN FD frame.

brrect

CAN version

— CANFD tolerant

HS{PMA

— Low-power modéwith selective wake-up capability (WUF)

Tesft variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame 1

— ID: Refer to elementary test definition

— DLE:+Refer to elementary test definition

—L-FDF: 1

Test frame 2:

— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and fiy
nant bits)

— DLC: 0

e domi-

NOTE=Thistestisnot npp]i{‘nhlp for CANED implpmpnfnfinn
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Table 15 (continued)

Item Description
Elementary test |Elementary tests are defined as follows:
cases Test ID DLC Data bitrate Condition before next frame
ratio
#1 2AAp 0 — 1:2 Valid frame with dominant ACK + EOF
+IFS=2
#2 7071 8 — 1:2 Valid frame, active error frame at DLC
#3 360y 15 all OFy, 1.2 Valid frame with recessive ACK + pas-
sive error frame after ACK
#4 2AAn 0 — 1:4 Valid frame with dominant ACK+ EQF
+IFS=2
#5 707h 0 — 1:4 Invalid frame, active ercorframe aftg¢r
stuff error in DLC
#6 360 15 all OFy 1:4 Valid frame with recessive ACK + pas
sive error frame after ACK
Setup — The IUT selective wake-up is configured with default parameéters as defined in 5.3.4..
— The IUT is set to low-power mode with configured selectjve wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5:3.4.3.
2) The TS sends five times (or nine times in case of data'tate > 500 kbit/s) test frame 2.
3) The TS sends the test frame 1.
4) The TS sends default WUF to wake the I[UT
Response — The IUT shall wake-up after step 4.
Reference 1SO 11898-2:2016, 5.9.4
NOTE This festis not applicable for CAN FD implementation-

7.2 Test|class 2, error detection

7.2.1 Styff error test 1

Table 16 sgecifies the test of stuff error detection in CBFF messages.

Table 16 — Stuff error test 1

Item

Description

Purpose

Thisdtést verifies that the IUT detects a stuff error whenever it receives six consecutive bjit
of‘the same value until the position of the CRC delimiter in CBFF messages.

CAN version

Classical CAN
CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— ID: Refer to elementary test definition
— DLC: Refer to elementary test definition
— Data: Refer to elementary test definition
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Table 16 (continued)

Item

Description

Elementary test
cases

Elementary tests are defined as follows:

Test ID DLC Data

#1to #18 078h 8 01y, E1y, E1y, E1y,
Ely, E1p, E1y, E1p

#19 to #22 41Fy 1 80y

#23 to #25 47Fy 1 1Fy

#26 to #27 777n 1 1Fy

Each stuff bit derives one elementary test. Therefore, 27 elementary tests exist.

Setjup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective waKe=up.

Exdcution

1) The TS sends “sync frame sequence” as described in 5.3.4.3,

2) The TS sends test frame as depicted in test variables containing a stuff error |n one
position.

3) The TS waits two times the maximum bias reaction time (tpjqs).

4) The TS sends test frame as depicted in test variables not containing any stufflerror.

Regponse

— The IUT shall not accept the test frame containing the stuff error as a WUF.

— The IUT shall accept the second test franie without a stuff error and shall wake-up.

Reflerence

ISO 11898-1:2015

7.2{2 Stuff error test 2

Tabje 17 specifies the test of stuff error detection (CBFF messages).

Table 17 — Stuff error test 2

Item

Description

Purpose

This test verifies that the IUT detects a stuff error whenever it receives six consefutive bit
of the same value until the position of the CRC delimiter in CBFF messages.

CAN version

— Classical CAN
—_.'CAN FD tolerant

HS{PMA — “Low-power mode with selective wake-up capability (WUF)
Tesf variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— ID: Refer to elementary test definition
— DLC: Refer to elementary test definition
— Data: Refer to elementary test definition
Elementary test |Elementary tests are defined as follows:
cases Test ID DLC Data
#1 to #23 07C30F0Fy 8 3Cp, (all bytes)
#24 to #29 1FB80000y 1 AOp
Each stuff bit derives one elementary test. Therefore, 29 elementary tests exist.
Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.
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Table 17 (continued)

Item Description

Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends test frame as depicted in test variables containing a stuff error in one
position.

3) The TS waits two times the maximum bias reaction time (tpigs)-

4) The TS sends test frame as depicted in test variables not containing any stuff error.

Response — The IUT shall not accept the test frame containing the stuff error as a WUF.

— The IUT shall accept the second test frame without a stuff error and shall wake-up:
Reference [SO 11898-1:2015

7.2.3 CRC error test

Table 18 specifies the test of CRC mechanism and error detection.

Table 18 — CRC error test

Item Description

Purpose The purpose of this test is to verify:
— that the IUT uses the specific CRC mechanism as defined in ISO 11898-1:2015.
— that the IUT detects a CRC error.

CAN versiop — Classical CAN
— CAN FD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variabjes All parameters are set to the defaultparameters as defined in 5.3.4.2.
Elementary test |There are two elementary tests'te.perform:
cases Test
#1 A dominant bitin'the CRC field is changed to a recessive one.
#2 A recessive bitin the CRC field is changed to a dominant one.
Setup — The IUT is configured corresponding test variables.

— The IUT js.set to low-power mode with configured selective wake-up.

Execution 1) The TS’sends “sync frame sequence” as described in 5.3.4.3.

2) TUeFS sends test frame containing a CRC error as depicted in test variables.
3)~The TS waits two times the maximum bias reaction time (tpjgs)-

4) The TS sends test frame not containing any CRC error.

Response — The IUT shall not accept the test frame containing the CRC error as a WUF.

— The 9T shattacceptthesecond testframe withouta €REerrorand siratt wake=up:

Reference ISO 11898-1:2015

7.2.4 Form error in data frame

Table 19 specifies the test of form error detection in data frames.
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Table 19 — Form error in data frame

Item Description
Purpose This test verifies that the IUT detects a form error when the recessive bit of CRC delimiter is
forced to dominant state by the LT.
CAN version — Classical CAN
— CAN FD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables All parameters are set to the default parameters as defined in 5.3.4.2.
Elefnentary test |There is one elementary test case.
casps
Setjup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up:
Exd¢cution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame containing a dominant CRC delimiter)
3) The TS waits two times the maximum bias reaction time [tpigs)-
4) The TS sends test frame with correct CRC delimiter.
Regponse — The IUT shall not accept the test frame contaiping-the form error as a WUF.
— The IUT shall accept the second test framevithout any form error and shall ywake-up.
Reflerence ISO 11898-1:2015

7.3| Testclass 3, error frame management

7.3]1 Absent bus idle after error scenario

Table 20 specifies the test of an absent busiidle after an error scenario.

Table 20~ "Absent bus idle after error scenario

Item

Description

Purpose

The purpose-of this test is to verify that the IUT accepts a frame starting after the¢ second
bit of the IMF following an error frame.

CAN version

— _(@lassical CAN
—~ _CAN FD tolerant

HS{PMA

— Low-power mode with selective wake-up capability (WUF)

Tesf variables

All parameters are set to the default parameters as defined in 5.3.4.2.

— Shortened IMF size for Test: 2 bit

Elefnentary test |There is one elementary test case.

cases

Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends four sync frames as depicted in test variables (or eight in case of data
rate > 500 kbit/s).
2) The TS sends one sync frame (including the active error frame) containing a shortened
IMF as defined in the test variables followed by a test frame without any delay in between.

Response The IUT shall get the test frame and detect the wake-up condition.

Reference ISO 11898-1:2015
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7.3.2 Active error condition during ignored frames after switching on the bias

Table 21 specifies the test of the active error condition after switching on the bias.

Table 21 — Active error condition during ignored frames after switching on the bias

Item Description
Purpose This test verifies that the IUT handles the error scenario with no acknowledged frames.
CAN version — Classical CAN
— CAN FD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:

Frame sequence:

— WUP: dominant - recessive - dominant pulses each with the length tpyjse
— tpuise: 2 trilter(max) like in the datasheet of the IUT specified e.g. 5,518
Test frame:

— DLC: 0

— ID: 078y

— Ack_Slot: recessive (followed by an active error frate)and nominal inter frame spacd)

Elementary test |There is one elementary test case.

cases
Setup — The IUT is configured corresponding testvariables.
— The IUT is set to low-power mode withconfigured selective wake-up.
Execution 1) The TS waits for atleast 1,1 x tsiLENCE(max)-
2) The IUT sends WUP as depicted(in test variables.
3) The TS waits two times thesmiaximum bias reaction time (tpjgs)-
4) The TS sends test frame and active error frame as depicted in test variables.
5) The TS waits two timhes the maximum bias reaction time (tpjgs)-
6) The TS repeats-test steps 4 and 5 for four times (or eight times in case of data
rate > 500 kbit/s).
Response The IUT shall’get at least the fifth (or ninth in case of data rate > 500 kbit/s) test frame,
which will'catise a wake-up.
Reference ISO 11898-2:2016

7.3.3 Papsive error condition during ignored frames after switching on the bias

Table 22 specifies the test of the passive error condition after switching on the bias.

Table 22 — Passive error condition during ignored frames after switching on the bias

Item Description
Purpose This test verifies that the IUT handles the error scenario with no acknowledged frames.
CAN version — Classical CAN
— CANFD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 22 (continued)

Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Frame sequence:
— WUP: dominant - recessive - dominant pulses each with the length tpyse
— tpulse: = tFilter(max) like in the datasheet of the IUT specified e.g. 5,5 ps
Test frame:
— 1D 078y
— DLC: 0
— ACK_Slot: recessive (followed by a passive error frame and nominal inter'frame space)
Elefnentary test |There is one elementary test case.
casps
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured seleetive wake-up.
Exdcution 1) The TS waits for at least 1,1 x tsiLENCE(max).
2) The IUT sends WUP as depicted in test variables.
3) The TS waits two times the maximum bias geaction time (tpjgs)-
4) The TS sends test frame, passive error franie as depicted in test variables.
5) The TS waits two times the maximunikbias reaction time (tpjqs)-
6) The TS repeats test step 4 and 5 forfour times (or eight times in case of data
rate > 500 kbit/s).
Regponse The IUT shall wake-up latest afteb the presence of the fifth (or ninth in case of dafa
rate > 500 kbit/s) test frame.
Reflerence [SO 11898-1:2015
7.4 Test class 4, CAN bit decoding
7.4{1 Correct sampling of(the 10th bit after the last dominant edge causing resync
Tabje 23 specifies the test of the correct sampling of the 10th and 11th bit after resynchronitation.
Table 23 — Correct sampling of the 10th bit after the last dominant edge causing fesync
Item Description
Purpose This test verifies if the IUT is able to sample the 10th and 11th bit correctly undef the con-
sideration of the minimum amount of edges.
CANersion — Classical CAN

— CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)

Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— DLC:7

— ID: Refer to elementary test definition

— Data field bytes: 087y, (all bytes)
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Table 23 (continued)

Item Description
Elementary test |Elementary tests are defined as follows:
cases Test ID
#1 078y
#2 07C30F0Fy,
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame as defined in test variables.
Response The IUT shall sample all bits correctly. The test frame shall cause a wake-up due tothe
correct bit sampling.
Reference ISO 11898-2:2016, 5.9.4.3

7.4.2 Cofrect sampling of the 10th bit after the last dominant edge after hard sync

Table 24 specifies the test of the correct sampling of the 10th and 11th bit after hard synchronizatign.

Table R4 — Correct sampling of the 10th bit after the last dominant edge after hard sync

Item

Description

Purpose

This test verifies if the IUT is able to sample the-10th and 11th bit correctly under the coy-
sideration of the minimum amount of edges.afida hard synchronization on frame start.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective-wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
— IMF:1bitx (2+¢€)

— e: Refer to elementaty test definition

Test frame:

— DLC:7

— ID: 078y

— Datafield bytes: 87} (all bytes)

Syncframe:

—"YDLC: 1

— ID: 555y

Data fiald buta:- EE.
DataHere B y-terrir

Elementary test |Elementary tests are defined as follows:
cases Test e
#1 0,95
#2 0,90
#3 0,85
#19 0,05
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
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Table 24 (continued)
Item Description
Execution 1) The TS sends four sync frames as depicted in test variables (or eight in case of data
rate > 500 kbit/s).
2) The TS sends a sync frame (including the active error frame) containing a shortened
IMF as defined in the test variables followed by a test frame without any delay in between.
Response The IUT shall sample all bits correctly. The test frame shall cause a wake-up due to the
correct bit sampling.
Reference ISO 11898-2:2016, 5.9.4.3

7.413 IUT robustness against dominant bit extensions

Tabje 25 specifies the test of the correct sampling of all bits with extensions of donmiinant bitphases.

Table 25 — IUT robustness against dominant bit extensions

Item

Description

Pufpose

This test verifies if the IUT is able to sample all bits correctly even if there are exfensions of
dominant bit phases.

CAN version

— Classical CAN
— CAN FD tolerant

HS{PMA

— Low-power mode with selective wake:up capability (WUF)

Tesft variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:

— DLC: 7

— ID: Refer to elementary test definition

— Data field bytes: Refer-to elementary test definition

Elementary test
casps

Elementary tests are defined as follows:
Test ID Data

#1 078R 871 (all bytes)
#2 07830F0F, 87y (all bytes)
#3 555p AAp (all bytes)

Setup

—£The IUT is configured corresponding test variables.

=< The IUT is set to low-power mode with configured selective wake-up.

Exg¢cution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends test frame as defined in test variables where each dominant bit)which is
followed by a recessive bit, is prolonged by 55 % of the bit time and the recessive|bit, which
follows is shortened by 55 % of the bit time.

Response

The IUT shall sample all bits correctly. The test frame shall cause a wake-up due to the
correct bit sampling.

Reference

ISO 11898-2:2016, 5.9.4.3

7.4.4 IUT robustness against dominant bit shortening

Table 26 specifies the test of the correct sampling of all bits with shortenings of dominant bit phases.
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Table 26 — IUT robustness against dominant bit shortening

Item Description
Purpose This test verifies if the IUT is able to sample all bits correctly even if there are shortenings
of dominant bit phases.
CAN version — Classical CAN
— CANFD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— DLC:7
— ID: Refer to elementary test definition
— Data: Refer to elementary test definition
Elementary test |Elementary tests are defined as follows:
cases Test ID Data
#1 078p 87n (all bytes)
#2 07830F0F 87n(all bytes)
#3 555y AAj, (all bytes)
Setup — The IUT is configured corresponding test variables,
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame as defined in test.variables where each dominant bit, which
is following a recessive bit, is shortened byt5 % of the bit time and the recessive bit which
follows it is lengthened by 5 % of the bit:time.
Response The IUT shall sample all bits correctly. The test frame shall cause a wake-up due to the
correct bit sampling.
Reference I1SO 11898-2:2016, 5.9.4.3
7.4.5 Cofrect sampling after bit deformation and hard sync
Table 27 dpecifies the test of the correct sampling of all bits after a hard synchronization with
shortenings and extensions of dominant bit phases.
Table 27 =~Correct sampling after bit deformation and hard sync
Item Description
Purpose This test verifies if the IUT is able to sample all bits correctly after a hard synchronization
even if there are shortenings and extensions of dominant bit phases.
CAN versiop — Classical CAN

— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
— IMF: 1 bitx (2 +¢€)

— e: Refer to elementary test definition

Test frame:

— DLC:7

— ID: Refer to elementary test definition

— Data: Refer to elementary test definition

32
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Table 27 (continued)

Item Description

Elementary test |Elementary tests are defined as follows:

the recessive bit which follows it is lengthened by 5 % of the bit time,.and

Each dominant bit, which is followed by a recessive bit, is proloniged by 55 % of th|
and the recessive bit which follows it is shortened by 55 % of the bit time.

cases Test ID Data e Test ID Data e
(all bytes) (all bytes)
#1 078y 87h 0,95 #20 555y AAy 0,95
#2 078p 87h 0,90 #21 555p AAp 0,90
#3 078n 87h 0,85 #22 555y AAp 0,85
#19 078y 87h 0,05 #38 555y AAp 0,05
All elementary test cases should be executed applying the following two bit deforfnations.

Each dominant bit, which is following a recessive bit, is shortened by 5 %0f the bif time and

e bit time

Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured-selective wake-up.

Exgcution 1) The TS sends four sync frames as depicted in tést variables (or eight in case ofldata
rate > 500 kbit/s).
2) The TS sends a sync frame (including thé.active error frame) containing a shoftened IMF
as defined in the test variables followed by a’test frame without any delay in betwfeen.
Regponse The IUT shall sample all bits correctly(The test frame shall cause a wake-up due tp the cor-
rect bit sampling.
Reference [SO 11898-2:2016,5.9.4.3
7.4)6 No frame constant bit deformation due to loss of arbitration or ringing effects
Table 28 specifies the test of the conrect sampling of all bits after loss of arbitration or ringirg effects.
Table 28 — No frame constant bit deformation due to loss of arbitration or ringing|effects
Item Description
Purpose Thistest verifies if the [UT is able to sample all bits correctly after loss of arbitration or
ringing effects (no constant dominant bit shortening) even if there are shorteninpgs and
extensions of dominant bit phases.
CAN version — Classical CAN
— CAN FD tolerant
HS{PMA — Low-power mode with selective wake-up capability (WUF)
Tesk variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— ID: 07830F0Fy
— DLC: 7
— Data: 87y, (all bytes)
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Table 28 (continued)

Item

Description

cases

Elementary test

Elementary tests are defined as follows:

Prolongation of each dominant bit which is followed by a recessive bit and short-
ening the following recessive bit

From SOF until IDE After IDE until EOF
0 % of the bit time 55 % of the bit time

Test
#1

#2

NTRaY

55 % of the bit time

0 % of the bit time

T

#4

-0 £l h PR
J 70 Ul L1IC UIU LT

0 % of the bit time

O-0. el h PR
U 70 Ul L1IIT DIU UIIIT

-5 9% of the bit time

55 % of the bit time
-5 % of the bit time

#5 -5 9% of the bit time
#6 55 % of the bit time

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wakesup.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends test frame as defined in test variables.

Response

The IUT shall sample all bits correctly. The test frame shall cause a wake-up due to the
correct bit sampling.

Reference

[SO 11898-2:2016, 5.9.4.3

7.4.7 Glitch filtering test in idle state

Table 29 sy

ecifies the test of the glitch filtering in idle state.

Table 29 — Glitch filtering test in idle state

Item Description
Purpose The purpose of this test is to yerify that the [UT will not interpret a dominant phase as a
SOF when the dominant level is shorter than 55 % of the bit time.
CAN versiop — Classical CAN
— CAN FD tolerant
HS-PMA — Low-powermode with selective wake-up capability (WUF)
Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:
— Glitck’length = 54 % of the bit time
Elementary test |Thek€is one elementary test case.
cases
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS waits an additional time in idle state of = 10 bit times.
3) The TS sends a dominant glitch with glitch length as depicted in test variables.
4) The TS waits for two bit times before sending the test frame.
Response The IUT shall get this frame correctly and detect the wake-up condition.
Reference ISO 11898-2:2016, 5.9.4.3

7.4.8 Glitch filtering test after FD format frame after IFS and EOF (FD tolerant
implementation only)

Table 30 specifies the test of the glitch filtering in IFS and EOF.
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Table 30 — Glitch filtering test after FD format frame in IFS and EOF

Item

Description

Purpose

The purpose of this test is to verify that the IUT will not interpret a dominant phase as a
SOF when the dominant level is shorter than 55 % of the bit time.

CAN version

— CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except FDF = 1 and
BRS=0
Glitehlength=54-%ofthearbitration-bittime
— Wait time after CAN FD frame ACK delimiter: 10 bit times (IFS bit 3)
Elementary test |There is one elementary test case.
cases
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Exgcution 1) The TS sends “sync frame sequence” as described in 5.3:4.3.
2) The TS sends one CAN FD format frame with dominan®ACK.
3) The TS sends a dominant glitch at position after ACK delimiter and with glitcl length as
depicted in test variables.
4) The TS waits for four bit times before sending'the test frame (WUF).
Regponse The IUT shall get the frame (4) correctly and-\detect the wake-up condition.
Reflerence 1SO 11898-2:2016, 5.9.4.3

NOTE This testis not applicable for CAN FD implementation:

7.49 Glitch filtering test in CAN FD data phase (FD tolerant implementation only)

Tabje 31 specifies the test of the glitch filtering in CAN FD data phase.

Table 31 — Glitch filtering test in CAN FD data phase

Item

Description

Pufpose

The purpose of this test is to verify that the IUT will not detect dominant pulses for reset of
recessive bit counter in CAN FD Data phase.

CAN version

—~ GAN FD tolerant

HS{PMA

— Low-power mode with selective wake-up capability (WUF)

Teskt variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
— Glitch length according supported bit rates: < 2,5 % and/or < 5 % nominal bif time
— Wait time after CAN FD frame ACK delimiter: four bit times (EOF bit 5)
CAN FD data phase bit time / bit rate ratio according IUT datasheet.

Elementary test
cases

There is one elementary test case for each discrete supported bit rate.

Free programmable IUT will be tested at MAX and MIN bit rate corner points.

Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends a FD format frame with a dominant glitch at a position defined in test vari-
ables and with glitch length as depicted in test variables.
3) The TS waits for five bit times before sending the test frame (WUF).
Response The IUT shall get the frame (test step 3) correctly and detect the wake-up condition.
Reference ISO 11898-2:2016, 5.9.4.6
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7.4.10 Bit (glitch) detection test in CAN FD data phase (FD tolerant implementation only)

Table 32 specifies the test of the detection of long dominant glitches.

Table 32 — Bit (glitch) detection testin CAN FD data phase

Item Description

Purpose The purpose of this test is to verify that the I[UT will detect dominant pulses for reset of
recessive bit counter in CAN FD data phase.

CAN version — CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)

Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:

— Glitch length according supported bit rates: = 8,5 % and/or = 17,5 % nominal bit time
and <10 % and / or < 20 % as upper limit.

The TS send a CAN FD frame with BRS =logical “0”; ESI = logical “1”; DLC&z.15.

The dominant stuff bit expected after the DLC field will be reduced to/glitch length and
followed by a passive error frame.

[%2)

The TS applies a glitch before error delimiter and at 6th bit of erxer delimiter. The glitch i
send instead of the depicted Bit.

CAN FD data phase bit time / bit rate ratio according IUT-datasheet.

Elementary test |There is one elementary test case for each discrete supported bitrate.
cases

Free programmable IUT will be tested at MAX andMIN bit rate corner points.

1N

Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.

— The IUT is set to low-power mode with'configured selective wake-up.

Execution 1) The TS sends “sync frame sequencé?as described in 5.3.4.3.

2) The TS sends a FD format framewith two dominant glitches with glitch length as deplict-
ed in test variables.

3) The TS sends default WUFwhich should NOT wake the IUT.

4) The TS sends default W.UF to wake-up the IUT.

Response The IUT shall get thesecond frame (4) correctly and detect the wake-up condition.
Reference [SO 11898-2:2016,59.4.6

7.4.11 Clgck tolerance test

Table 33 specifies the tést'of the oscillator tolerance after a WUF.

Table 33 — Clock tolerance test

Item Description

Purpose Purpose of testisto check tire oscittator toterance belraviourto be I sync (0,5 96 aftera
WUF

CAN version — Classical CAN
— CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

No wake-up frame 1:
— ID: 15555555y

— DLC: 10

— Data: AAy, (all bytes)
No wa_kp-np frame 2:

— ID: 0EOp

— RTR:1

Wake-up frame:

— ID: 07830F0Fy,

— DLC:7

— Data: 87y, (all bytes)

Elementary test
casps

Elementary tests are derived as follows:

One test for each combination of tolerance’s corner points (bus traffic at oppositg
as WUFs).

Test No Wake-up Clock tolerance

frame

#1 Frame 1 No WUFs and@ync frames with bit rate on 99,5 % bit ralte,
WUFs withebit rate on 100,5 % bit rate

#2 Frame 1 No WUEsiand sync frames with bit rate on 100,5 % bit rjate,
WUFs'with bit rate on 99,5 % bit rate

#3 Frame 2 NO6.WUFs and sync frames with bit rate on 99,5 % bit ralte,
WUFs with bit rate on 100,5 % bit rate

#4 Frame 2 No WUFs and sync frames with bit rate on 100,5 % bit rjate,

WUFs with bit rate on 99,5 % bit rate

tolerance

Setjup

— The IUT issconfigured corresponding test variables.

— The IUT js’set to low-power mode with configured selective wake-up.

Exdcution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2)~The TS sends 10 no wake-up frames as “bus traffic”.
3) The TS waits two times the maximum bias reaction time (tpjgs)-

4) The TS sends one wake-up frame.

Regponse

The last test frame shall cause a wake-up. All previously sent test frames shall ng
wake-up.

t cause a

Reqerence

[SO 11898-2:2016, 5.9.4.3

7.4.12 Not constant network timing due to loss of arbitration

Table 34 specifies the test of the correct sampling of all bits after a far node wins the arbitration.
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Table 34 — Not constant network timing due to loss of arbitration

Item Description
Purpose This test verifies if the IUT is able to sample all bits correctly in case a far node wins the
arbitration against a near node.
CAN version — Classical CAN
— CANFD tolerant
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables Test frame:
— ID: 07830F0Fy
— DLC:7

— Data field bytes: 87} (all bytes)
— Timing deviation: 55 % of the bit time

Prolong the last dominant bit, which is followed by a recessive bit in the@tbitration field by
the timing deviation. All following bits are delayed by this timing deviation as a consequence.

Elementary test |There is one elementary test case.

cases
Setup The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in(5:3:4.3.
2) The TS sends test frame as defined in test variables.
Response The IUT shall sample all bits correctly. The test ffante shall cause a wake-up due to the
correct bit sampling.
Reference [SO 11898-2:2016, 5.9.4.3 (case B2 - combine‘ease A with a phase jump)

8 Test type 3, WUF evaluation
8.1 Testclass 1, CAN message ID filtertest

8.1.1 Madssage filter / CBFF - test 1

Table 35 specifies the test of the matching of the frames to the mask criteria (CBFF massages).

Table 35 — Message filter / CBFF - test 1

Item Desctiption

Purpose The,purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN versiop — Classical CAN

— CAN ED tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 2AAp

— ID mask: Refer to elementary test definition

— DLC: 0

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 0
Elementary test |Elementary tests are defined as follows (with C = care and D =don't care):
casgs Test ID Mask test ID Mask

#1 cccccecececec #7 CCC cCcDhC cece

#2 cceccecececceceep #8 CCC CDLC ceec

#3 CCC cceeeebe #9 CCeDceLc cecce

#4 CCC ccceccebcec #10 CCD CCCcC cccce

#5 CCc cceebcecc #11 CDC CCcc cccce

#6 CCC CCCD cccc #12 DCC CCCC cccc
Setup — The IUT is configured correspgnding test variables.

— The IUT is set to low-power mode with configured selective wake-up.
Exgcution 1) The TS sends “sync frafhie sequence” as described in 5.3.4.3.

2) The TS sends test:frame_1.

3) The TS waits two'times the maximum bias reaction time (tpigs)-

4) The TS sefids test frame_2.
Regponse — The preésence of test frame_1 shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.
Reflerence 1SO11898-2:2016, 5.9.4.4 and 5.9.4.7

8.1)2 Messagé filter / CBFF - test 2

Table 36 specifies the test of the matching of the frames to the mask criteria (CBFF massage$).

Table 36 — Message filter / CBFF - test 2

Item

Description

Purpose

The purpose of this test is to verify that the IUT only accepts received frames matching the
mask criteria.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 36 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 555y

— ID mask: Refer to elementary test definition

— DLC: 0

Test fram

ar

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 0

Elementary test
cases

Elementary tests are defined as follows (with C = care and D = don't care):

Test
#1
#2
#3
#4
#5
#6

ID Mask

CCc ccceececee
Ccc ceceeceeep
CCcc ceceeceenc
CCc cceeepcec
CCC ccecebcecec
CCC CCCD cccc

test
#7
#8
#9
#10
#11
#12

ID Mask

CCC ceDhc ccce
CCC cDhCc ccce
CCC DCCC cCeC
CCD CCCC gecc
CDC CCCG.Ccce
DCECECC cccce

Setup

— The IUT is configured corresponding-test variables.

— The IUT is set to low-power mode-with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times'the maximum bias reaction time (tpigs)-

4) The TS sends test frame_2.

Response

— The presence ©f test frame_1 shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.

Reference

[SO 11898-2:2016, 5.9.4.4 and 5.9.4.7

8.1.3 Madssage filter /. CBFF - test 3

Table 37 specifies:the test of the matching of the frames to the mask criteria (CBFF massages).

Table 37 — Message filter / CBFF - test 3

Item

Description

Purpose

The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

40

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=8da4f89be990ee0988b8384e78cb2213

ISO 16845-2:2018(E)

Table 37 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:

— 1D: 000

— ID mask: Refer to elementary test definition

— DLC: 0

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config Msg. ID in D fields

— DLC: 0

Elementary test
casgs

Elementary tests are defined as follows (with C = care and D =don't care):
Test ID Mask test ID Mask

#1 DDD DDDD DDDC #7 DDD DCDD.DDDD

#2 DDD DDDD DDCD #8 DDD GDDD DDDD

#3 DDD DDDD DCDD #9 DDC\DDDD DDDD

#4 DDD DDDD CDDD #10 DCD DDDD DDDD

#5 DDD DDDC DDDD #11 CDD DDDD DDDD

#6 DDD DDCD DDDD

Setup

The IUT is configured correspgnding test variables.

The IUT is set to low-powen mode with configured selective wake-up.

Exg¢cution

1) The TS sends “sync frafhie sequence” as described in 5.3.4.3.
2)
3)
4)

The TS sends test:frame_1.
The TS waits two'times the maximum bias reaction time (tpigs)-

The TS sendstest frame_2.

Regponse

The presence of test frame_1 shall not cause a wake-up.

The presence of test frame_2 shall cause a wake-up.

Reflerence

1S0°11898-2:2016, 5.9.4.4 and 5.9.4.7

8.114 Messageé filter / CBFF - test 4

Table 38 specifies the test of the matching of the frames to the mask criteria (CBFF massages).

Table 38 — Message filter / CBFF - test 4

Item

Description

Purpose

The purpose of this test is to verify that the [UT only accept received frames matching the
mask criteria.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 38 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:

— ID: 7FFyp

— ID mask: Refer to elementary test definition

— DLC: 0

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 0

Elementary test
cases

Elementary tests are defined as follows (with C = care and D = don't care):
Test ID Mask Test ID Mask

#1 DDD DDDD DDDC #7 DDD DCDD DDDD

#2 DDD DDDD DDCD #8 DDD CDDD DDDD

#3 DDD DDDD DCDD #9 DDC DDDB'DDDD

#4 DDD DDDD CDDD #10 DCD DRDD DDDD

#5 DDD DDDC DDDD #11 CDD BPDDD DDDD

#6 DDD DDCD DDDD

Setup

— The IUT is configured corresponding-test variables.

— The IUT is set to low-power mode-with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times'the maximum bias reaction time (tpigs)-

4) The TS sends test frame_2.

Response

— The presence ©f test frame_1 shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.

Reference

[SO 11898-2:2016, 5.9.4.4 and 5.9.4.7

8.1.5 Madssage filter,/ CEFF - test 1

Table 39 specifies:the test of the matching of the frames to the mask criteria (CEFF massages).

Table 39 — Message filter / CEFF - test 1

Item

Description

Purpose

The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 39 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 1AAAAAAAy
— ID mask: Refer to elementary test definition

Test frame:

— 1D of test frame 1 unequal to config D in C fields

equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

Elementary test
casps

Elementary tests are defined as follows (with C = care and D = don't¢are€):
Test ID Mask

#1 C CCCC CCCC ceec ceece ceece ceecccecec

#2 C CCCC CCCC ceec cecece ceee ceeecceeep

#3 C CCCC cccece cecce cece ceeecceccceenc

#29 C DCCC CCCC ccce ccce ceececcececeecece
#30 D CCCC CCCC CCCC CCCC ceee ceeg cece

Setup

— The IUT is configured corresponding’test variables.

— The IUT is set to low-power modéWith configured selective wake-up.

Exdcution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times.the maximum bias reaction time (tpigs)-

4) The TS sends testframe_2.

Regponse

— The presence oftest frame_1 shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.

Reflerence

ISO 11898-2:2016, 5.9.4.4 and 5.9.4.7

8.1)J6 Message filter/) CEFF - test 2

Table 40 specifies‘the test of the matching of the frames to the mask criteria (CEFF massage$).

L

Table 40 — Message filter / CEFF - test 2

Item

Description

Puipose

The purpose of this test is to verify that the IUT only accept received frames mat¢hing the

mask criteria.

CAN version

— C(lassical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 40 (continued)

Item Description

Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 05555555y
— ID mask: Refer to elementary test definition

Test frame:

— 1D oftest frame 1:unequal to config ID in C fields

equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

Elementary test |Elementary tests are defined as follows (with C = care and D = don't care):
cases Test ID Mask

#1 C CCCC CCCC cecec cecece ceece ceeececec

#2 C CCCC CCCC cecece cecece ceececeecceeep

#3 C CCCC ccece cecce cece ceee ceecceenc

#29 C DCCC CCCC ccce cece ceececcecececcecc
#30 D CCCC CCCC ccee ceeecceececcececccecc

Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends “sync frame sequence” as:described in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times the maXimum bias reaction time (tbias).

4) The TS sends test frame_2.
Response — The presence of test frame_1 shall not cause a wake-up.

— The presence of test\frame_2 shall cause a wake-up.
Reference ISO 11898-2:2016;5:9/4.4 and 5.9.4.7

8.1.7 Madssage filter / CEFF= test 3

Table 41 sylecifies the test.of the matching of the frames to the mask criteria (CEFF massages).

Table 41 — Message filter / CEFF - test 3

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN — Classical CAN

version — CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 41 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 00000000y
— ID mask: Refer to elementary test definition

Test frame:

— 1D of test frame 1 unequal to config D in C fields

equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

Elementary test
casps

Elementary tests are defined as follows (with C = care and D = don't¢are€):
Test ID Mask

#1 D DDDD DDDD DDDD DDDD DDDD DDDD DDDC

#2 D DDDD DDDD DDDD DDDD DDDD DDDD DDCD,

#28 D CDDD DDDD DDDD DDDD DDDD DDDD,DDBD
#29 CDDDD DDDD DDDD DDDD DDDD DDBD)DDDD

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with'configured selective wake-up.

Exd¢cution

1) The TS sends “sync frame sequen¢e®as described in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times the\thaximum bias reaction time (tpjgs)-

4) The TS sends test frame.2.

Regponse

— The presence of testframe_1 shall not cause a wake-up.

— The presence of'test frame_2 shall cause a wake-up.

Reflerence

ISO 11898-2:2016, 5.9.4.4 and 5.9.4.7

8.1)8 Message filter /-CEFF - test 4

Table 42 specifies the tést of the matching of the frames to the mask criteria (CEFF massages

Table 42 — Message filter / CEFF - test 4

Nt

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames mat¢hing the
mask criteria.

CAN — Classical CAN

version — CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 42 (continued)

Item Description

Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:
— ID: 1FFFFFFFy
— ID mask: Refer to elementary test definition

Test frame:

— 1D oftest frame 1:unequal to config ID in C fields

equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

Elementary test |Elementary tests are defined as follows (with C = care and D = don't care):
cases Test ID Mask

#1 D DDDD DDDD DDDD DDDD DDDD DDDD DDDC

#2 D DDDD DDDD DDDD DDDD DDDD DDDD DDCD

#28 D CDDD DDDD DDDD DDDD DDDD DDDD DDDD
#29 CDDDD DDDD DDDD DDDD DDDD DDDD DDDE.

Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends “sync frame sequence” as deSeribed in 5.3.4.3.
2) The TS sends test frame_1.
3) The TS waits two times the maximum bias reaction time (tpigs)-

4) The TS sends test frame_2.
Response — The presence of test frame’l shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.
Reference ISO 11898-2:2016, 5.9:4:4 and 5.9.4.7

8.2 Testlclass 2, CAN message data filter test

8.2.1 Madssage data filter’* matching data field

Table 43 specifies thettest of the acceptance of received frames matching the data field evaluation.

Table 43 — Message data filter - matching data field

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames matching the
data field evaluation.

CAN version — Classical CAN
— CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 43 (continued)

Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:
— DLC:X, X:e{12,..,15}
Test frame:
— Data byte number Y of test frame: Refer to elementary test definition:
Y: X-1 for X < 8, otherwise X-9
Elenentary test |Elementary tests are defined as follows:
casgs Test no. Data byte Y of test frame Other data byte of Comment
test frame
#1 to #15 0000 0001y 00y DLG ¥{1, 2, ..| 15}
#16 to #30 0000 0010y 00y DLC={1,2,..|15}
#31 to #45 0000 0100y, 00p DLC={1,2,..|15}
#46 to #60 0000 1000y 00p DLC={1,2,..]15}
#61 to #75 0001 0000y 00y DLC={1,2,..|15}
#76 to #90 0010 0000y 00y DLC={1,2,..|15}
#91 to #105 0100 0000y 00 DLC={1,2,..|15}
#106 to #120 1000 0000y, 00p DLC={1,2,..|15}
All eight elementary tests shall be executedfor all DLC settings separately.
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mede with configured selective wake-up.
Exgcution 1) The TS sends “sync frame segquence” as described in 5.3.4.3.
2) The TS sends test framebut with data bytes being the bitwise inverted value|of the
configured bytes.
3) The TS waits two times the maximum bias reaction time (tpjgs)-
4) The TS sends test frame.
Regponse The presenceof test frame in test step 4 shall cause a wake-up due to one matchipg logical
“1” bit in the data field.
Reflerence ISO 11898-2:2016, 5.9.4.4 and 5.9.4.9
8.3| Test class 3,)CAN message DLC filter tests
8.3]1 Message DLC filter test
Tabje 44 specifies the test of the acceptance of received frames matching the DLC evaluation
Table 44 — Message DLC filter test
Item Description
Purpose The purpose of this test is to verify that the IUT only accept received frames matching the

DLC evaluation.

CAN version

— Classical CAN
— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 44 (continued)

Item Description

Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— DLC: Refer to elementary test definition

— Data field: 01y, (all bytes) (for 0 < DLC < 15)
Test frame:

— DI.C: Refer to execntion

— Data: 01y, (all bytes) (for 0 < DLC < 15)

Elementary test |Elementary tests are defined as follows:

cases Test DLC
#1 0
#2 1
#3 2
#15 14
#16 15
Setup — The IUT is configured corresponding test variablés.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends “sync frame sequence” as desé€ribed in 5.3.4.3.
2) The TS generates first DLC with a valug,of0.
3) Ifthe DLCis not equal to the configuréd DLC, the TS sends test frame with actual DL(.

4) If the DLC is smaller than 15, thé TS increment the DLC by 1 and go back to test step 3,
otherwise go to test step 5.

5) The TS waits two times/the-maximum bias reaction time (tpjqs)-

6) The TS sends the test frame with configured DLC.

Response Only the last sent test\frame shall cause a wake-up due to matching DLC evaluation.
Reference [SO 11898-2:2016,59.4.4 and 5.9.4.8

8.4 Test/class 4, optional. data mask bit tests

8.4.1 Mgdssage filter,./ CBFF - test 1 while DLC matching condition disabled

Table 45 specifies:the test of the acceptance of received frames matching the mask criteria, while data
mask bit is[set¢o(0 (CEFF massages).

NOTE Ll e . H 1. 1.1 et 4o 1 Jdod h I H 1 Fapaa |
ITIS LCTOLU LastT 15 ayyu\.auxc 1T CIIC U}JLlUllCll udid IIIdSN UIL 1S uuylculcuLcu.

Table 45 — Message filter / CBFF - test 1 while DLC matching condition disabled

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN version — Classical CAN
— CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 45 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— ID: 2AAp

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

DLC: 4
Data: AAp, (all bytes)

Elementary test
casps

Elementary tests are defined as follows (with C = care and-D’= don't care):
Test ID Mask Test ID Mask

#1 Cccccecccecce #7 CCC cecbcacce

#2 cccceecccecep #8 CCC cheeLcce

#3 cccceecceence #9 ccebcecc cece

#4 Cccceeccencece #10 CCD cccccecce

#5 Ccc ceeebcecece #11 CDC cccc ccce

#6 CCC CCcCD ccce #12 DCC cccc ccce

Setup

— The IUT is configured corresponding test variables.

The IUT is set to low-power mode with configured selective wake-up.

Exdcution

The TS sends “sync'frame sequence” as described in 5.3.4.3 but in extended f
15555555y,

The TS sends.tést frame_1.

1)
ID:

2)
3)
4)

The TS-waits two times the maximum bias reaction time (¢p;qs)-

The TS sends test frame_2.

rmat with

Re4ponse

The presence of test frame_1 shall not cause a wake-up.

The presence of test frame_2 shall cause a wake-up.

Reflerence

[SO 11898-2:2016, 5.9.4.4,5.9.4.7

8.4]2 Message filter / CBFF - test 2 while DLC matching condition disabled

Tabje46 specifies the test of the acceptance of received frames matching the mask criteria,

mask bit is set to 0 (CEFF massages).

while data

NOTE This test case is applicable if the optional data mask bit is implemented.
Table 46 — Message filter / CBFF - test 2 while DLC matching condition disabled
Item Description
Purpose The purpose of this test is to verify that the IUT only accept received frames matching the

masK criteria.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

© ISO 2018 - All rights reserved
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Table 46 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— ID: 555y

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 4
— Data: AAy, (all bytes)

Elementary test
cases

Elementary tests are defined as follows (with C = care and D = dgn:tcare):
Test ID Mask Test ID Mask

#1 cccceeccccce #7 Ccc cebeccece

#2 cccceecceceep #8 Ccccbecccee

#3 ccccceeceence #9 CCC DCCC ccee

#4 Cccccceeence #10 CCD Ccce ccce

#5 Ccccceeebcecece #11 CDC GCCC cccce

#6 CCC cceb ccce #12 DCECCCC Ccce

Setup

— The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3 but in extended format wjth
ID: 15555555,

2) The TS sends test frame_1.
3) The TS waits twe_times the maximum bias reaction time (tpigs)-

4) The TS sendsytest frame_2.

Response

— The presence of test frame_1 shall not cause a wake-up.

— The{presence of test frame_2 shall cause a wake-up.

Reference

1S011898-2:2016, 5.9.4.4 and 5.9.4.7

8.4.3 Madssage filter / CBFF - test 3 while DLC matching condition disabled

Table 47 specifies the test of the acceptance of received frames matching the mask criteria, while data

mask bit is set to 0 (CEFF massages).

NOTE This test case is applicable if the optional data mask bit is implemented.
Table 47 — Message filter / CBFF - test 3 while DLC matching condition disabled
Item Description
Purpose The purpose of this test is to verify that the IUT only accept received frames matching the

masKk criteria.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

50
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Table 47 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— 1D: 000

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config Msg. ID in D fields

— DLC: 4
— Data: AAy, (all bytes)

Elementary test

Elementary tests are defined as follows (with C = care and-D’= don't care):

casgs Test  ID Mask Test  ID Mask
#1 DDD DDDD DDDC #7 DDD DCBD DDDD
#2 DDD DDDD DDCD #8 DDDLDDD DDDD
#3 DDD DDDD DCDD #9 DDCDDDD DDDD
#4 DDD DDDD CDDD #10 DED DDDD DDDD
#5 DDD DDDC DDDD #11 CDD DDDD DDDD
#6 DDD DDCD DDDD
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Exgcution 1) The TS sends “sync'frame sequence” as described in 5.3.4.3 but in extended f¢rmat with
ID: 15555555p,.
2) The TS sends.tést frame_1.
3) The TS-waits two times the maximum bias reaction time (tpjgs)-
4) The S sends test frame_2.
Regponse — «The presence of test frame_1 shall not cause a wake-up.
— ~The presence of test frame_2 shall cause a wake-up.
Reflerence [SO 11898-2:2016, 5.9.4.4 and 5.9.4.7
8.4}4 Message filter / CBFF - test 4 while DLC matching condition disabled
Tabje48 specifies the test of the acceptance of received frames matching the mask criteria,|while data

mask bit is set to 0 (CBFF massages).

NOTE This test case is applicable if the optional data mask bit is implemented.
Table 48 — Message filter / CBFF - test 4 while DLC matching condition disabled
Item Description
Purpose The purpose of this test is to verify that the IUT only accept received frames matching the

masK criteria.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 48 (continued)

Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— ID: 7FFyp

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 4
— Data: AAy, (all bytes)
Elementary test |Elementary tests are defined as follows (with C = care and D = dgnitCare):

cases Test  ID Mask Test  ID Mask
#1 DDD DDDD DDDC #7 DDD DCDD DDDB
#2 DDD DDDD DDCD #8 DDD CDDD DBDD
#3 DDD DDDD DCDD #9 DDC DDDDDDDD
#4 DDD DDDD CDDD #10 DCD DDDD DDDD
#5 DDD DDDC DDDD #11 CDBR.BDDD DDDD
#6 DDD DDCD DDDD

Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3 but in extended format wjth
ID: 15555555,

2) The TS sends test frame #1.
3) The TS waits twe_times the maximum bias reaction time (tpigs)-

4) The TS sendsytest frame #2.

Response — The presence of test frame #1 shall not cause a wake-up.

— The{presence of test frame_2 shall cause a wake-up.
Reference 1SO11898-2:2016, 5.9.4.4 and 5.9.4.7

8.4.5 Madssage filter / CEFF - test 1 while DLC matching condition disabled

Table 49 specifies the test of the acceptance of received frames matching the mask criteria, while data
mask bit is set to 0 (CEFF massages).

NOTE This test case is applicable if the optional data mask bit is implemented.

Table 49 — Message filter / CEFF - test 1 while DLC matching condition disabled

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN version — Classical CAN
— CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Table 49 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

ID: 0AAAAAAAyR
ID mask: Refer to elementary test definition

DLC matching condition disabled

Test frame:

ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

DLC: 4
Data: AAy, (all bytes)

Elementary test
casps

Elementary tests are defined as follows (with C = care and-D’= don't care):
Test ID Mask

#1
#2
#3

C CCCC CCcc ceeecceccecececceccccce
C CCCC CCcc ceeeccecceeceecccecececcecep
C CCCC CCCC ceee cece ceee ceaeeene

#29 C DCCC CCCC ccce cecee cececcce ceea
#30 D CCCC CCCC CCCC ccceLecec cececececce

Setup

The IUT is configured corresponding test variables.

The IUT is set to low-power mode with configured selective wake-up.

Exd

cution

1y
2)
3)
4)

The TS sends “sync'frame sequence” as described in 5.3.4.3.
The TS sends test'frame #1.
The TS waits two times the maximum bias reaction time (¢pjgs)-

The TS sends test frame #2.

Res

ponse

The presence of test frame #1 shall not cause a wake-up.

The presence of test frame #2 shall cause a wake-up.

Reflerence

1SO 11898-2:2016, 5.9.4.4 and 5.9.4.7

8.4

6 Message filter / CEFF - test 2 while DLC matching condition disabled

58 specifies the test of the acceptance of received frames matching the mask criteria,

Tabfe

magKkDbit is set to 0 (CEFF massages).

while data

NOTE This test case is applicable if the optional data mask bit is implemented.
Table 50 — Message filter / CEFF - test 2 while DLC matching condition disabled
Item Description
Purpose The purpose of this test is to verify that the IUT only accept received frames matching the

masKk criteria.

CAN version

Classical CAN
CAN FD tolerant

HS-PMA

Low-power mode with selective wake-up capability (WUF)
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Table 50 (continued)

Item Description

Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— ID: 15555555y

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 4

— Data: AAy, (all bytes)

Elementary test |Elementary tests are defined as follows (with C = care and D = dgntCare):
cases Test  ID Mask

#1 C CCCc ceeeccececeececceecceecccececc

#2 C CCccceeccececccecececececceeccceceep

#3 C CCCC ceec cece cececececeecceecceenc

#29 CDCCC Cccc cceeceeeccecececceceeccc
#30 D CCCC CCCC CCCC Ccce ceee cecececce

Setup — The IUT is configured correspondinhg test variables.

— The IUT is set to low-power mode with configured selective wake-up.

Execution 1) The TS sends “sync frame'sequence” as described in 5.3.4.3.
2) The TS sends test frame#1.
3) The TS waits two.times the maximum bias reaction time (tpjqs).

4) The TS sends testframe #2.

Response — The presence of test frame #1 shall not cause a wake-up.

— The presence of test frame #2 shall cause a wake-up.
Reference ISO 11898-2:2016,5.9.4.4 and 5.9.4.7

8.4.7 Madssage filter / CEFF - test 3 while DLC matching condition disabled

Table 51 specifies the test of the acceptance of received frames matching the mask criteria, while data
mask bit is|set’to 0 (CEFF massages).

NOTE This test case is applicable if the optional data mask bit is implemented.

Table 51 — Message filter / CEFF - test 3 while DLC matching condition disabled

Item Description

Purpose The purpose of this test is to verify that the IUT only accept received frames matching the
mask criteria.

CAN version — Classical CAN
— CAN FD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)
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Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— 1D: 00000000y

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 4
— Data: AAy, (all bytes)

Elementary test
casps

Elementary tests are defined as follows (with C = care and-D’= don't care):

Test ID Mask
#1 D DDDD DDDD DDDD DDDD DDDD DDDDB.BDDC
#2 D DDDD DDDD DDDD DDDD DDDD DBPDD DDCD

#28 D CDDD DDDD DDDD DDDD DDDD DDDD DDDD
#29 CDDDD DDDD DDDD DDDD<BDDD DDDD DDDD

Setup

The IUT is configured corresponding test variables.

The IUT is set to low-power mede with configured selective wake-up.

Exdcution

The TS sends “sync frame sequence” as described in 5.3.4.3.

The TS sends test frame#1.

The TS waits two times the maximum bias reaction time (¢p;qs)-

The TS sends-test frame #2.

Regponse

The presence of test frame #1 shall not cause a wake-up.

The presence of test frame #2 shall cause a wake-up.

Reflerence

1S0-11898-2:2016, 5.9.4.4 and 5.9.4.7

8.4]8 Message filter / CEFF - test 4 while DLC matching condition disabled

Table 52 specifies the test of the acceptance of received frames matching the mask criteria,{while data
magk bit is set to 0 (CEFF massages).

Table 52 — Message filter / CEFF - test 4 while DLC matching condition disabled

Item Description

Purpose The purpose of this test is to verify that the IUT only accepts frames matching the mask
criteria.

CAN version — Classical CAN

— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 52 (continued)

Item

Description

Test variables

All parameters are set to the default parameters as defined in 5.3.4.2 except:

IUT configuration:

— ID: 1FFFFFFFy

— ID mask: Refer to elementary test definition
— DLC matching condition disabled

Test frame:

— ID of test frame_1: unequal to config ID in C fields,
equal to config ID in D fields

— ID of test frame_2: equal to config ID in C fields,
unequal to config ID in D fields

— DLC: 4
— Data: AAy, (all bytes)

Elementary test
cases

Elementary tests are defined as follows (with C = care and D = dgnstCare):

Test ID Mask
#1 D DDDD DDDD DDDD DDDD DDDD DDDD DDDC
#2 D DDDD DDDD DDDD DDDD DDDD DDDD DDCD

#28 D CDDD DDDD DDDD DDDD DDDD DDDD*DDDD
#29 CDDDD DDDD DDDD DDDD DDDD BBDD DDDD

Setup

— The IUT is configured corresponding;test variables.

— The IUT is set to low-power mode'with configured selective wake-up.

Execution

1) The TS sends “sync frame sequeiice” as described in 5.3.4.3.

2) The TS sends test frame_1;

3) The TS waits two times the maximum bias reaction time (tpjgs)-

4) The TS sends testftame_2.

Response

— The presence(©ftest frame_1 shall not cause a wake-up.

— The presence of test frame_2 shall cause a wake-up.

Reference

[SO 11898=2:2016, 5.9.4.4 and 5.9.4.7

8.4.9 Acfeptance of.frames independent of the DLC while DLC matching condition disabled

Table 53 specifiestthe test of the detection of a frame as a valid WUF.

NOTE This,test case is applicable if the optional data mask bit is implemented.

Table 53 — Acceptance of frames independent of the DLC while DLC matching condition

disabled

Item

Description

Purpose

The purpose of this test is to verify if the IUT is able to detect a frame as a valid WUF (inde-
pendent of the DLC) as long as the configured ID matches the IUT configuration.

CAN version

— Classical CAN
— CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 53 (continued)

Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:
— DLC: 8
— Data field: FFy, (all bytes)
— DLC matching condition disabled
Test frame:
— DLC: see execution
— Data field: 00y, (all bytes)
Elefnentary test |There is one elementary test case.
casps
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured seleetive wake-up.
Exgcution 1) The TS sends “sync frame sequence” as described in 5:3.4.3.
2) The TS set the test frame DLC to 0.
3) The TS sends the test frame with configured-wake-up ID.
4) The TS waits the maximum bias reaction titne (tp;qs)-
5) The TS set the IUT to low-power modewith configured selective wake-up.
6) The TS increments the test frameDEC by 1.
7) If DLC < 16, go to step 3, otherwise end test execution.
Regponse Each test frame shall cause a wiake-up.
Reflerence [SO 11898-2:2016, 59.4.4

8.4]10 Acceptance of remote frantes'independent of the DLC while DLC matching cond

disabled

Table 54 specifies the test of the'detection of a remote frame as a valid WUF.

NOTE This test case is'applicable if the optional data mask bit is implemented.

tion

Table 54 — Acceptance of remote frames independent of the DLC while DLC matching|condition
disabled
Item Description
Pufpose The purpose of this test is to verify if the IUT is able to detect a remote frame as g4 valid
WUF (independent of the DLC) as long as the configured ID matches the IUT confjguration.

CA ‘I vl DiUll

Fal| H 1LC AN
uldooitdl GAIN

— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)
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Table 54 (continued)
Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
IUT configuration:
— DLC: 8
— Data field: FFy, (all bytes)
— DLC matching condition disabled
Test frame:
— RTR:1
— DLC: see execution
Elementary test |There is one elementary test case.
cases
Setup — The IUT is configured corresponding test variables.
— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS set the test frame DLC to 0.
3) The TS sends the test frame with configured wake-up\D.
4) The TS waits two times the maximum bias reaction time (tpjgs)-
5) The IUT is set to low-power mode with configured selective wake-up.
6) The TS increments the test frame DLC byI:
7) IfDLC < 16, go to step 3, otherwise end:test execution.
Response Each test frame shall cause a wake-up:
Reference ISO 11898-2:2016, 5.9.4.4

8.5 Testiclass 5, non-acceptance of nrémote frames

8.5.1 Non-acceptance of remote frames

Table 55 specifies the test of the-detéction of a remote frame as a valid WUF.

Fable 55 — Non-acceptance of remote frames

Item Description
Purpose The purpose of this test is to verify that the IUT does not detect a remote frame as a
valid WUF.
CAN versiop — Classical CAN
HS-PMA — Low-power mode with selective wake-up capability (WUF)
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame:
— DLC: see elementary test cases
— RTR: Refer to Execution
Elementary test |There are two elementary test cases.
cases Test DLC Data field
#1 DLC=0 —
#2 DLC=1 FFy
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Table 55 (continued)

Item Description
Setup — The IUT is configured corresponding test variables.

— The IUT is set to low-power mode with configured selective wake-up.
Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends test frame with RTR bit set to 1 (recessive).

3) The TS waits two times the maximum bias reaction time (tpjgs)-

4) The TS sends test frame with RTR bit is set to 0 (dominant).
Regponse — The test frame #1 shall not cause a wake-up.

— The test frame #2 shall cause a wake-up.
Reflerence 1SO 11898-2:2016, 5.9.4.4

9 |Test type 4, FEC management

9.1

Thip test group considers the correct implementation of the counter for erroneous fra
defined in ISO 11898-2. In the following subclause, this counter is referenced as FEC. If t
thre¢shold value is implemented, the IUT should be configuréd to wake-up on counter overflg
32nd increment immediately or upon the next received W-UP.

9.2

9.2]1 FEC decrement on valid frame presence

Table 56 specifies the test of the FEC behaviour after presence of a valid frame.

General

Test class 1, valid frame format

Table 56 —FEC decrement on valid frame presence

es as it is
e overflow
w with the

Item Description
Purpose The purpaése of this test is to verify that the IUT decrements it’s FEC, after preserice of a
valid frame.
CAN version — “Classical CAN
— CAN FD tolerant
HS{PMA — Low-power mode with selective wake-up capability (WUF)
Tesf variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame #1:
— ID: 2AAp
— DLC: 0
Test frame #2:
— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)
— DLC:0
Elementary test |There is one elementary test case.
cases
Setup — The IUT is configured with default parameters as defined in 5.3.4.2.
— The IUT is set to low-power mode with configured selective wake-up.
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Table 56 (continued)

Item Description

Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five times (or nine times in case of data rate > 500 kbit/s) test frame #1.

3) The TS sends two times test frame #1 containing a corrupted CRC field. The FEC should
be increased by one after each erroneous frame.

4) Then, the TS sends two times test frame #1. The FEC shall be decreased by one after
each valid frame until zero.

5) Them, the TS sends testirame #1 contalning a CRC error in data 1ield 32 times. The 13
waits two times the maximum bias reaction time (tp;45) between repetitions.

6) The TS sends test frame #2 as depicted in test variables (a WUP which is elemiént’'of a
valid frame).

Response The IUT shall increment its FEC by one for each erroneous frame sent by the'TS in step 3.
After occurrence of all erroneous frames, the IUT shall wake-up (immediately or upon th
next WUP which is element of a valid frame) due to a FEC overflow.

Reference [SO 11898-2:2016, 5.9.4.5

[¢)

9.2.2 FE[L no increment on form error in error delimiter

Table 57 specifies the test of the FEC behaviour when detecting a forfn error in error delimiter.

Table 57 — FEC no increment on form errorin error delimiter

Item Description

Purpose The purpose of this test is to verify that the'lUT does not increase its FEC, when detecting a
form error on a bit of an error delimitet:

CAN versiop — Classical CAN
— CAN FD tolerant

HS-PMA — Low-power mode withselective wake-up capability (WUF)

Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:

Test frame 1:
— ID: 2AAy
— DLC: 0
Test frame2:

— D> 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nantbits)

=~ DLC: 0

Elementary test* |Elementary tests are defined as follows:
cases

Test  Bit position for erTor in error delimiter

#1 second bit

#2 fifth bit

Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.

— The IUT is set to low-power mode with configured selective wake-up.
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Table 57 (continued)

Item

Description

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five times (or nine times in case of data rate > 500 kbit/s) test frame 1.

3) The TS sends 30 times test frame 1 containing a stuff error bit in DLC field (the FEC shall
have a value of 30). The TS waits two times the maximum bias reaction time (tpiqs) between
repetitions.

4) The TS waits two times the maximum bias reaction time (tpigs)-

5) The IS sends testirame I containing a stuil error in DLC f1eld followed by anjactive
error frame with manipulated error delimiter as depicted in test variables (the(FEC shall
have a value of 31).

6) The TS wait additional 10 bit times before it sends test frame 2 as depicted in|test varia-
bles (a WUP which is element of a valid frame). The FEC shall have a‘alue of 30.

7) The TS waits two times the maximum bias reaction time (tpgs):

8) The TS sends two times test frame 1 containing a stuff error in DLC field (Thg¢ FEC shall
be incremented by 2). The TS waits two times the maximum bias reaction time (t}4s) be-
tween repetitions.

9) The TS sends test frame 2 as depicted in test variables (a WUP which is elemgnt of a
valid frame).

Regponse

— After occurrence of all erroneous frames {sent by TS in test steps 3 and to 5),|the [UT
shall not wake-up (neither immediately nortxipon the next WUP) due to a FEC ovgrflow.

— The IUT shall wake-up after presenee of the test frame #2 sent by TS in test step 8
immediately, or in test step 9 upon thé next WUP, which is element of a valid franje due to a
FEC overflow.

Reflerence

ISO 11898-2:2016, 5.9.4.5

9.213 FEC no increment on sixth bitof error delimiter

delimiter.

TabEe 58 specifies the test of the FEG behaviour when detecting a dominant bit on sixth bit of error

Table 58 — FEC no increment on sixth bit of error delimiter

Item Description
Purpose Thepurpose of this test is to verify that the IUT does not increase its FEC, when detecting a
dominant bit on the sixth bit of error delimiter.
CAN version — Classical CAN
— CAN FD tolerant
HS{PMA — Low-power mode with selective wake-up capability (WUF)
Tesk variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame #1:
— ID: 2AAp
— DLC: 0
Test frame #2:
— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)
— DLC: 0
Elementary test |There is one elementary test case.
cases
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Table 58 (continued)

Item

Description

Setup

— The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.

— The IUT is set to low-power mode with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five times (or nine times in case of data rate > 500 kbit/s) test frame #1.

3) The TS sends 30 times test frame #1 containing a stuff error in DLC field (the FEC shall
have a value of 30). The TS waits two times the maximum bias reaction time (tp;qs) between

Tepetitions:
4) The TS waits two times the maximum bias reaction time (tpjgs)-

5) The TS generates an active error frame where the sixth bit of error delimiter.is forced
dominant by LT (the FEC shall have a value of 31).

6) The TS wait additional 10 bit times before it sends test frame #2 as depieted in test vari-
ables (a WUP which is element of a valid frame). The FEC shall have a vdlue’of 30.

7) The TS waits two times the maximum bias reaction time (tpjqs)s

8) The TS sends two times test frame #1 containing a stuff errerdn DLC field (The FEC
shall be incremented by 2). The TS waits two times the maxinium bias reaction time (tp;q)
between repetitions.

9) The TS sends test frame #2 as depicted in test varjables (a WUP which is element of
valid frame).

Response

— After occurrence of all erroneous frames sentby TS in test steps 3 to 5, the IUT shall hot
wake-up (neither immediately nor upon the nextt WUP) due to a FEC overflow.

— The IUT shall wake-up after presence of the test frame #2 sent by TS in test step 8
immediately, or in test step 9 upon the.next WUP, which is element of a valid frame due t¢ a
FEC overflow.

Reference

ISO 11898-2:2016, 5.9.4.5

9.2.4 FELC no increment on ACK error

Table 59 specifies the test of the FEC behaviour when detecting an ACK error.

Table 59 — FEC no increment on ACK error

Item

Descriptien

Purpose

1=

The purpose of this test is to verify that the I[UT does not increase its FEC, when detectinf
an ACKerror.

CAN version

=< Classical CAN
=~ CANFD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

Test variables

All parameters are set to the default parameters as defined 1n 5.3.4.2 except:

Test frame #1:
— ID: 2AAy
— DLC: 0
Test frame #2:

— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)

— DLC: 0

Elementary test
cases

There is one elementary test case.

62
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Table 59 (continued)

Item

Description

Setup

— The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.

— The IUT is set to low-power mode with configured selective wake-up.

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five (or nine in case of data rate > 500 kbit/s) times test frame 1.

3) The TS repeats sending the test frame with a recessive ACK slot and without any active
error flag for 32 times. The TS waits two times the maximum bias reaction time (tpjqs) be-

tween repetitions:

4) The TS sends test frame #2 as depicted in test variables (a WUP which is elenjent of a
valid frame).

5) The TS waits two times the maximum bias reaction time (tpjgs)-

6) The TS sends the default wake-up frame, which shall cause a wake-up.

Regponse

— The IUT shall not increment its FEC by one for each erronegus frame. After o¢currence
of all erroneous frames, the IUT shall not wake-up (neithermmediately nor upon the next
WUP) due to a FEC overflow.

— The IUT shall wake-up after presence of the frame*sent by TS in test step 6.

Reflerence

ISO 11898-2:2016, 5.9.4.5

9.215 FEC no increment on form error in ACK delimiter

Table 60 specifies the test of the FEC behaviour when detecting a form error on the ACK delimiter.

Table 60 — FEC no incrementon form error in ACK delimiter

Item Description
Purpose The purpose of this testis.to verify that the IUT does not increase its FEC, when detecting a
form error on the ACK.délimiter.
CAN version — Classical CAN
— CAN FD tolerant
HS{PMA — Low-power mode with selective wake-up capability (WUF)
Tesk variables All parfameters are set to the default parameters as defined in 5.3.4.2 except:
Testframe #1:
— ID: 2AAp
— DLC: 0
Test frame #2:
— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)
— DLC: 0
Elementary test |There is one elementary test case.
cases
Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.
— The IUT is set to low-power mode with configured selective wake-up.
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Table 60 (continued)

Item Description

Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five times (or nine times in case of data rate > 500 kbit/s) test frame #1.

3) The TS repeats sending the test frame with a dominant ACK delimiter for 32 times. The
TS waits two times the maximum bias reaction time (tp;q5) between repetitions.

4) The TS sends test frame #2 as depicted in test variables (a WUP which is element of a
valid frame).

5) The TS Waits two Times the maximum bias reaction tUme (higs)-

6) The TS sends the default wake-up frame, which shall cause a wake-up.

@

Response — The IUT shall not increment its FEC by one for each erroneous frame. After ocdurren
of all erroneous frames, the IUT shall not wake-up (neither immediately nor upon the ne3
WUP) due to a FEC overflow.

— The IUT shall wake-up after presence of the frame sent by TS in teststep 6.
Reference ISO 11898-2:2016, 5.9.4.5

(i

9.2.6 FE[L no increment on form error in EOF field

Table 61 sgecifies the test of the FEC behaviour when detecting a fornrérror on the EOF field.

Table 61 — FEC no increment on form error in EOF field

Item Description

Purpose The purpose of this test is to verify that the,IUT does not increase its FEC, when detecting a
form error on the EOF field.

CAN versiop — Classical CAN
— CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)

Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:

Test frame #1:
— ID: 2AAy
— DLC: 0
Test frame #2:

— IB#078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nantbits)

="DLC: 0

Elementary test,_‘|Elementary tests are defined as follows:

cases Test Bit position for errorin EOF
#1 first bit

#2 second bit

#3 third bit

#4 fourth bit

Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.

— The IUT is set to low-power mode with configured selective wake-up.
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Table 61 (continued)

Item

Description

Execution

1) The TS sends “sync frame sequence” as described in 5.3.4.3.

2) The TS sends five times (or nine times in case of data rate > 500 kbit/s) test frame #1
without a corrupted EOF field.

3) The TS repeats sending the test frame but with a corrupted EOF field as depicted in
test variables for 32 times. The TS waits two times the maximum bias reaction time (¢pjgs)
between repetitions.

4) The TS sends test frame #2 as depicted in test variables (a WIIP which is element of a

valid frame).
5) The TS waits two times the maximum bias reaction time (tpjgs)-

6) The TS sends the default wake-up frame which shall cause a wake-ap,

Regponse

— The IUT shall not increment its FEC by one for each erroneous frdame. After o¢currence
of all erroneous frames, the IUT shall not wake-up (neither imme@iately nor upon the next
WUP) due to a FEC overflow.

— The IUT shall wake-up after presence of the frame sentby TS in test step 6.

Reflerence

ISO 11898-2:2016, 5.9.4.5

9.2)7 FEC no increment on glitches

Tabje 62 specifies the test of the FEC behaviour on dominant glitches.

Table 62 — FEC no increment on glitches

Item

Description

Pufgpose

The purpose of this test is to verify that the IUT will not interpret a dominant phjse as a
SOF when the dominant leveDis shorter than 55 % of the bit time and will not be Jogged as
an error.

CAN version

— Classical CAN
— CAN FD tolerant

HS{PMA — Low-powenrimode with selective wake-up capability (WUF)
Tesf variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
— (@liteh length = 54 % of the bit time
Test frame #1:
-~ ID: 001y
— DLC: 0
Test frame #2:
— I]i: 0?811 (containing a bit-sequence of five dominant, five recessive, and five domi-
frantbitsy
— DLC: 0
Elementary test |There is one elementary test case.
cases
Setup — The IUT selective wake-up is configured with default parameters as defined in 5.3.4.2.

— The IUT is set to low-power mode with configured selective wake-up.

© IS0 2018 - All rights reserved 65


https://standardsiso.com/api/?name=8da4f89be990ee0988b8384e78cb2213

ISO 16845-2:2018(E)

Table 62 (continued)

Item Description

Execution 1) The TS sends “sync frame sequence” as described in 5.3.4.3.
2) The TS sends five (or nine in case of data rate > 500 kbit/s) times test frame #1.

3) The TS sends test frame #1 containing a stuff error 31 times (The FEC shall have a value
of 31). The TS waits two times the maximum bias reaction time (tp;qs) between repetitions.

4) The TS waits two times the maximum bias reaction time (tp;qs) followed by a dominant
glitch with glitch length as depicted in test variables.

5) The TS Tepeats 30 times steps 4-

6) The TS sends test frame #2 as depicted in test variables (a WUP which is element of 3
valid frame).

7) The TS waits two times the maximum bias reaction time (¢pjqs)-

8) The TS sends the default wake-up frame.

Response — After the occurrence of all erroneous frames sent by TS in test step 3,/the IUT shall
increment its FEC to 31. The IUT shall not wake-up due to a FEC overflow.

— The glitches sent in step 5 shall not be detected by the IUT; ie_the FEC shall not be in
cremented and therefore, the IUT shall not wake-up (neither ithmediately nor upon the next
WUP which is element of a valid frame).

— The last test frame sent in step 8 shall cause a wake*up.
Reference ISO 11898-2:2016, 5.9.4.3

9.2.8 FEL no increment on classical CAN frames with not-hominal "FDF, r0"

Table 63 specifies the test of the FEC behaviour after net hominal reserved bits.

Taple 63 — FEC no increment on classical CAN frames with not nominal “FDF, r0”

Item Description

Purpose The purpose of this test is to verify that the IUT will not interpret a not nominal “FDF, r0f as
an error.

CAN versiop — Classical CAN
— CANFD tolerant

HS-PMA — Low-power mode with selective wake-up capability (WUF)

Test variabjes All parameters are set to the default parameters as defined in 5.3.4.2 except:

Testframe #1:
>/ID: Refer to elementary test definition

— DLC: Refer to elementary test definition

— FDF, r0: Refer to elementary test definition

— SRR, RTR: Refer to elementary test definition
Test frame #2:

— ID: 078y, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)

— DLC: 0

NOTE This test is designed for Classical CAN and for CAN FD tolerant implementation. It is not applicable for CAN FD
enabled implementation.

In this test FDF = 1 reflects a non-nominal bit value in a Classical CAN frame.
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Item

Description

Elementary test
cases

Elementary tests are defined as follows: (CBFF and CEFF frames are applied)

Test ID RTR FDF DLC Data
#1 2AAy 1 1 0 —
#2 2AAy 0 1 0 —
#3 707h 0 1 15 0Fy, (all bytes)
#4 360 0 1 0 —
#5 730y 0 1 0 —
Test ID SRR FDF r0 DLC Data
#6 01E31717y 0 0 1 15 0Fy, (allpytes)
#7 01EO00FFO0y 0 1 1 12 1Fp, OFy, EOp, FOp,
7Fn, EOY, FFy, 20n
#8 00000000y 1 1 0 0 —
#9 00000000y, 0 1 0 0 —
#10 07COFOFOp 0 1 0 1 AOp
#11 07COFOFOp 1 0 1 0 —
Setup — The IUT selective wake-up is configured with default parameters as defined |n 5.3.4.2.
— The IUT is set to low-power mode with eonfigured selective wake-up.
Exgcution 1) The TS sends “sync frame sequence” as-described in 5.3.4.3.
2) The TS sends five times (or nine tinies in case of data rate > 500 kbit/s) test fijame #2.
3) The TS sends 32 times the testframe #1. The TS waits two times the maximumn bias
reaction time (tbias) between_ repetitions.
4) The TS sends test frame'#2 as depicted in test variables (a WUP which is elenjent of a
valid frame).
5) The TS waits two times the maximum bias reaction time (tpjas)-
6) The TS sends default WUF to wake the IUT.
Regponse — The IUT(shall not increment its FEC by any transmission of test frame #1.
— ThelUT shall not wake-up after presence of the last test frame sent by TS in tlest step 3
(neitherimmediately nor upon the next WUP) due to a FEC overflow.
—{~The IUT shall wake-up after step 6.
Reference IS0 11898-2:2016, 5.9.4.5

In this testFDF = 1 reflects a non-nominal bit value in a Classical CAN frame.

NOTE This test\s designed for Classical CAN and for CAN FD tolerant implementation. It is not applicablg for CAN FD
enapled implementation.

9.2.9  FECno increment on CAN FD frames (FD tolerant implementation only)

Table 64 specifies the test of the FEC behaviour after CAN FD frames.

Table 64 — FEC no increment on CAN FD frames

Item

Description

Purpose

The purpose of this test is to verify that the IUT will not interpret a set FD bit as an error
nor any errors until idle detected.

CAN version

— CAN FD tolerant

HS-PMA

— Low-power mode with selective wake-up capability (WUF)

NOTE This testis not applicable for CAN FD enabled implementation.
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Table 64 (continued)
Item Description
Test variables All parameters are set to the default parameters as defined in 5.3.4.2 except:
Test frame #1:

— ID: Refer to elementary test definition
— DLC: Refer to elementary test definition

— RRS: Refer to elementary test definition

— FDFE-1
— res: 0
Test frame #2:
— ID: 078}, (containing a bit-sequence of five dominant, five recessive, and five domi-
nant bits)
— DLC: 0
Elementary test |Elementary tests are defined as follows:
cases Test ID RRS DLC Data Bit rate Spécial condition
ratio
#1 2AAR 1 0 — 1:2 IFS reduced to two bit tinjes
#2 2AAR 1 0 — 1:2 Active error frame startefl
at DLC
#3 2AAR 1 0 — 142 Recessive ACK and active
error frame started after
ACK delimiter
#4 707y 0 8 all’s5,  1:2
#5 360 0 15 allFF, 1:4
#6 5554 0 0 — 1:1 If applicable IUT configured
with data mask bit set
#7 555p 1 0 — 1:1 If applicable IUT configured
with data mask bit set
#8 01E31717y "0 8 all55p  1:2
#9 01E31717y 1 15 allFF, 1:4
In case the IPThis FD tolerance is defined for a dedicated bit rate configuration, only this
configuration-will be used for test.
Setup — ThelUT selective wake-up is configured with default parameters as defined in 5.3.4.p.
— The IUT is set to low-power mode with configured selective wake-up.
NOTE This fest is not\applicable for CAN FD enabled implementation.
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