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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.
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electrotechnical standardization.
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Introduction

ISO 16845 was first published in 2004 to provide the methodology and abstract test suite necessary for
checking the conformance of any CAN implementation of the CAN specified in ISO 11898-1.
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Scope

5 document specifies the conformance test plan for the CAN data link layer* and th
alling as standardized in ISO 11898-1. This includes the Classical CAN protocels as well
protocols.

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

11898-1:2015, Road vehicles — Controller area network (CAN) — Part 1: Data link layer d
alling

IEC 9646-1, Information technology — Opén Systems Interconnection — Conforma
hodology and framework — Part 1: General.concepts

IEC 9646-2, Information technology “— Open Systems Interconnection — Conforma
hodology and framework — Part 2: Abstract Test Suite specification

IEC 9646-4, Information technology — Open Systems Interconnection — Conforma
hodology and framework —Part 4: Test realization

Terms and definitions
the purposes of this' document, the terms and definitions given in ISO 11898-1 and the follo

and IEC mainfain terminological databases for use in standardization at the following ad

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

[SO"Online browsing platform: available at https://www.iso.org/obp/

e physical
s the CAN

bir content
pplies. For
[s) applies.
nd physical
1ce testing

nce testing

nce testing

wing apply.

dresses:

3.1

bit rate prescaler
BRP
minimum time quantum used for a TQ in CAN Bit time configuration

3.2

conformance testing

app
3.3

lying the test plan (3.17) to an IUT

default state
state of the IUT

Note 1 to entry: The default state is characterized by the default value presented in 5.3.2.5.

© ISO 2016 - All rights reserved


http://www.electropedia.org/
https://www.iso.org/obp/
https://standardsiso.com/api/?name=013615cca49b6a399def47e827f3ef68

ISO 16845-1:2016(E)

3.4
dominant
represents

3.5
dominant
CAN bus is

3.6

the logical 0

state
in dominant state when at least one CAN node drives a dominant value on the line

elementary test
repetitions of the test case for several values of the parameter to test

3.7

end of frajne

last field of

3.8
idle state
CAN bus is

39
lower test
supervises

3.10
REC passiy
device is in

3.11
recessive
represents

3.12
recessive
CAN bus is

3.13
TEC passi
device is in

3.14
test case
each testc

3.15
test class
each test t)

a data or remote frame before the intermission field

in idle state when no frame is started after intermission field

er
the test suite (3.18)

ye state
the passive state because the value of the REC has.reached the error passive limit

the logical 1

state
in the recessive state when no CAN node drives a dominant value on the line

e state
the passive state because the value of the TEC has reached the error passive limit

hse is defined/by a specific number and a particular name in the test suite (3.18)

pe’(8.19) is divided in eight test classes

3.16

test frame
CAN frames containing the test pattern specified in this document

3.17
test plan

specific application of the «OSI conformance testing general concepts» standard

3.18
test suite
checks the

behaviour of the IUT for particular parameters of ISO 11898-1
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3.19
test type
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defines the direction of the test frames (3.16)

EXAMPLE Behaviour of the IUT if receiving and/or transmitting messages.

3.20
upper tester

acts as a user of the IUT

Alal et e
4' AUDUICTVIAdICU T IS

Al

—_—

CTRL
CBFF: CTRL

FBFF: CTRL

CEFF: CTRL

FEFF: CTRL

IPT
LT
NTQ(D)
NTQ(N)
Phase_Seg1(D)
Phajse_Seg1(N)
Phajse_Seg2(D)
Phalse_Seg2(N)
Prop_Seg(D)
Prop_Seg(N)

hbbreviated terms in this document are written in upper case letters.

Control field of CAN frame + SRR/RTR + IDE bit
= RTR, IDE, FDF, DLC merged together as 7 bit hexadecimalvalue

= RRS, IDE, FDF, res, BRS, ESI, DLC merged together @s)10 bit hexadecim3
value

= SRR, IDE, RTR, FDF, r0, DLC merged together as 9 bit hexadecimal valu

= SRR, IDE, RRS, FDF, res, BRS, ESI, DLC merged together as 11 bit
hexadecimal value

information processing time

lower tester

number of time quantumyin data bit rate

number of time quantum in nominal bit rate

Phase Segment 1 (Phase_Seg1) for data phase bit rate
Phase Segment 1 (Phase_Seg1) for nominal bit rate
Phase Segment 2 (Phase_Seg?2) for data phase bit rate
Phase Segment 2 (Phase_Seg?2) for nominal bit rate
propagation segment (Prop_Seg) for data phase bit rate

propagation segment (Prop_Seg) for nominal bit rate

v

Sanllpling_Point(D) Sync_Seg(D) + Prop_Seg(D) + Phase_Seg1(D)

Sampling_Point(N) Sync_Seg(N) + Prop_Seg(N) + Phase_Seg1(N)

SJW(D)
SJW(N)
Sync_Seg(D)
Sync_Seg(N)
TP

synchronization jump width (SJW) for data phase bit rate
synchronization jump width (SJW) for nominal bit rate
synchronization segment (Sync_Seg) for data phase bit rate
synchronization segment (Sync_Seg) for nominal bit rate

test plan
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TQ(D) time quantum in data bit rate
TQ(N) time quantum in nominal bit rate
UT upper tester

5 Global overview

5.1 Scope of test plan

ISO 9646-1, ISO 9646-2 and ISO 9646-4 define the methodology and the abstract test suite necesgary
to check tHe conformance of any CAN implementation to ISO 11898-1. The architecture of theé*TP is as
shown in Higure 1.

Data link layer

Supervisor

LLC | oA
Acceptance filtering
Overload notification
Recovery management

MAC

Data encapsulation
/decapsulation

Frame coding

(stuffing, destuffing)

Medium access management
Error detection

Covered Error signaling .

by test suites frcknowleCeiE
Serialization/ deserlahza{@

\&

Physical layer\
V.l

\J
PLS “e
Bit enc@decoding
Bit tj
S)chbnization

PMA

Driver/receiver
characteristics

MDI

Connectors

confinement
(MAC — LME)

4

CAN specifications

Bus failure
management
(PLS — LME)

Figure 1 — Architecture of the test plan

5.2 Architecture of test plan
This methodology and the associated abstract test suites will be hereafter referred to as test plan (TP).

The TP is a specific application of the «OSI conformance testing general concepts» ISO 9646-1 and is
restricted to the single party testing mode. Since the upper service boundary of a CAN implementation
is not standardized and in some cases may not be observed and controlled [due to an application specific
behaviour embedded in this implementation, for example, CAN SLIO (serial linked input/output)], the
TP will rely either on the «coordinated test method» or the «remote test method».
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Depending on the test method applied, the TP will involve up to the following three test functions:

— alower tester (LT) operating in a way similar to the CAN implementation to be tested (IUT), running
test suite and granting test verdict;

— an upper tester (UT) acting as user of the [UT (IUT dependant);

— atest management protocol between the IUT and the LT. The protocol consists in test coordination
procedures.

The last two functions are only applicable to the coordinated test procedure.

Duiling test execution, the LT can observe and control the standardized lower service boGnfary of the
IUT| (PCO) through the two service primitives provided by the CAN physical signalling-sub{layer: PLS-
Datp.indicate and PLS-Data.request in most cases.

The environment that implements the TP is described in Figure 2.

I~ o
. | Uppertest |
Parameters e (LT) I
depending on |—= Test IL——;————q——J
IUT coordination |
Lower tester procédures | e
(LT) L F)
Implementation
under test
(IUT)
b

PLS Data.indicate

PLS Data.request

Figure 2 — CAN conformance TP environment

Using the networKinterface, the LT indicates to the UT the actions to be performed and the UT provides
the[LT with inforimmation concerning the internal behaviour of the IUT.

In drder to*alfow the LT and the UT to communicate, it is necessary to define some test cdordination
progedures between them. These procedures use the network to the exclusion of any othgr physical
linK. They are used to set up the UT and to verify the test results.

5.3 Organization

5.3.1 General organization

The LT verifies if the IUT complies with the MAC, LLC and PLS sub-layers of ISO 11898-1. The LT points
out differences between what is expected from the standard and the actual behaviour of the IUT.

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

© IS0 2016 - All rights reserved 5
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Test cases requiring variations of individual parameters (identifier, number of data, etc.) should be
repeated for each value of the parameter. Each repetition is named elementary test. A test case including
different elementary tests is valid only if all tests pass.

5.3.2 Test case organization

5.3.2.1 General

Each elementary test is made of the following three states:

set-up
test st

verific

At the PCO|
or invalid {

Before the

5.3.2.2 §

The set-up

5.3.2.3 1

This is the
This state

5.3.2.4 \

Verificatio
accordancg

For tests b
bit timing
quantum.

tate;
hte;
htion state.

these states involve exchanges of valid sequences of PLS service primitives{CAN framg
equences of PLS primitives (invalid CAN frames or noise).

first elementary test is started, the IUT has to be initialized into the'default state.

et-up state

state is the state in which the [UT has to be before entering-the test state.

est state

part of the elementary test in which the parameter or protocol feature is actually chec
heeds one or several exchanges or frames. These frames are named test frames.

lerification state

 state is made of the data reading-frames which verify that the data have been handle
with ISO 11898-1. These data sheuld be checked.

elonging to classes 1 to 6;,-the LT should be able to detect the correct value of the bit.
fests (classes 7 and 8), the-LT should be able to detect a faulty synchronization of one ]

For tests b
counter va

additional pus errors,.The state change at expected position indicates the correct error counting u

this state

5.3.2.5

blonging to class6,areadable error counter should be used for verification. In case the e
ue is not readable, the test should be applied by driving the IUT to the next error stat

ange.

efault state

()]

ked.

d in

For
ime

[Tor
h by
p to

The defaultstate 1s characterized by the following default value:

both REC and TEC should be equal to 0;
no pending transmission should be present;
IUT should be in idle state;

PLS-Data indicate and PLS-Data request should be recessive.

After the end of each elementary test, the default state should be applied.
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3 Hierarchical structure of tests

3.1 Overview

All the tests defined in the test plan are grouped into categories in order to aid planning, development,

und

erstanding or execution of each test case. There are three levels of categories:
test types;

test classes;

5.3
The

5.3

Eac
tol

test cases.

3.2 Testtypes
types define the direction of the frames. The three types are as follows.
Type 1: Received frame type

It includes all the tests evaluating the behaviour of the IUT for data frames and rem|
received by the IUT.

Type 2: Transmitted frame type

It includes all the tests evaluating the behaviour of the’ [UT for data frames and rem|
transmitted by the IUT.

Type 3: Bi-directional frame type

Itincludes all the tests with data frames or remote frames both received and transmitted

3.3 Test classes

h of the three test types defined in583.3.2 is divided in eight classes grouping tests by topi
50 11898-1. These eight classes are as follows.

Class 1: Valid frame forntat class
This class includes the tests involving only error free data or remote frames.

Class 2: Error detéction class

detection by:the IUT.

Class3+Active error frame management class

pte frames

pte frames

by the IUT.

fregarding

This class ineludes the tests corrupting data or remote frames. These tests check the correct error

corrupted

This class includes the tests verifying the IUT correct management of error-free and of

©IS

4 £.
aCtTrve CTTOT IT arrrcss

Class 4: Overload frame management class

This class includes the tests verifying the IUT correct management of error free and of corrupted

overload frames.

Class 5: Passive error state and bus-off class

This class includes the tests verifying the IUT behaviour during passive error state and bus-off state.

Class 6: Error counters management class

This class includes the tests verifying the correct management of the TEC and REC by
both active and passive error state.

02016 - All rights reserved
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Class 7: Bit timing Classical CAN frame format

This class includes the tests verifying the correct management of bit timing by the IUT. This class
should only be applied to components performing only recessive to dominant edge synchronization

(if the

recessive to dominant edge synchronization exists, it should be disabled).

Class 8: Bit timing CAN FD frame format

This class includes the tests verifying the correct management of bit timing by the IUT. This class
should only be applied to components performing only recessive to dominant edge synchronization

(if the

53.34 1

Any basic ¢

Each test
test cases
elementary

6 LT parameters

6.1 Ovel

ISO 11898
parameter

These pars

This ¢

appliedl.

— Applid

This c
previo

6.2 Desq
6.2.1 Co

6.2.1.1 (

Communication parameters

recessive to dominant edge synchronization exists, it should be disabled).

est cases
ntry of the test list is intended to check a particular parameter of ISO 11898-1 in the IUT

fase is defined by a specific number and a particular name in order to, differentiate
hnd to easily summarize the goal of the test case. Some test cases may(be’subdivided
' tests which are repetitions of the test case for several values of the parameter to test.

"'view

1 allows several IUT implementations. Consequently,)the user should provide the LT v
5 in order to indicate which kind of IUT is going to be tested.

meters can be classified in two categories.

htegory defines which tests can beexecuted for the IUT, and which test method wil

ation parameters

ntegory defines the features of the frames used for each test case selected according to
jis parameters.

‘ription of paranieters
mmunication parameters

ategories of communication parameter

the
nto

vith

be

the

mhdi: raa catagaoriacs
J

These par

rabtorc ara o
TIICTCT S ar c—Soaotr

— implementation parameters;

timing parameters;

other parameters.

In this document, they are always written in upper case letters.
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6.2.1.2 Implementation classes

Some parameters depending on the IUT should be specified by the user in order to allow the LT to
match the IUT. These parameters are as follows.

a) CAN_VERSION
This parameter indicates the version implemented in the [UT. It can take three values.

— Classical CAN

A Classical CAN node that cannot receive or transmit frames in CAN ED frame format and it
disturbs them by error treatment.

— CAN FD tolerant

A Classical CAN compatible node that cannot receive or transmit framés in CAN FD frame
format, but does not disturb them.

— CAN FD enabled

A CAN node that is able to receive or transmit in CAN FD frame format as well as In Classical
CAN frame format.

b) |OPEN/SPECIFIC

This parameter indicates if the IUT is open regarding:to the application layers, or if iff includes a
specific application. It can take two values.

— OPEN

Open IUT allowing the test coordinatiofyprocedure to be implemented in an UT. These IUT are
tested with the «coordinated test method» of ISO/IEC 9646-1.

— SPECIFIC

IUT that can be tested only'with the help of a specific configuration procedure. Th¢se IUT are
tested with the «remote'test method» of ISO/IEC 9646-1.

6.2{1.3 Timing parameters

The LT also needs sore-timing parameters to be in accordance with the IUT and the UT charpcteristics.
These parameters-are’as follows.

a) [TIMEOUT

This_parameter indicates the minimum duration time for which the LT should wait |n order to
respéect the three following conditions:

— the UT shoutd ftave enough time to put the U T 1nto the Set-up State;
— the IUT should have enough time to transmit a response frame after a remote frame;

— the LT should consider an optional additional waiting time after the end of the minimum bus-off
recovery sequence before the IUT enters error-active state again.

b) Bittiming parameter as defined in ISO 11898-1.

6.2.2 Application parameters

Except the test cases for which a particular profile of data is defined by the TP, the ID, DLC and content
of the data used during the test cases should be chosen by the user and is not relevant for test purpose.

© IS0 2016 - All rights reserved 9
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CAN FD format frames are configured with BRS = 1 and ESI = 0 if not defined by the TP.

6.2.3 Bitrate configuration parameter variation for bit timing tests

The configuration range for the number of time quanta and the resultant sampling point is IUT-specific.
A variation of bit rate configuration setups used for bit timing tests shall be done according the IUT’s
individual configuration range.

For Classical CAN configurations:

at least one configuration for minimum programmable number of TQ(N)s (ISO 11898-1:2015,

Table §);
— atleasf one configuration for maximum programmable number of TQ(N)s;

— at leasf one configuration for a programmable number of TQ(N)s in the middle begween MIN
MAX njumber of TQ(N)s.

For FD enapled configuration:

testw
testw
TQ tim
atleas
at leas
at leas

If enabled,

for configuring the delay compensation time in TQ(D)s:

the IU]

the IU
precor

There sha
compensat

“Delay con
Seg(D) + P

inside the glelayed bit asithe programmed sampling point describe it for a non-delayed bit.

For test cay
Segl(N)] >

th shared prescaler (different number of TQs for nominal and data‘bitrate) and if suppor
th separate prescalers (constant number of TQs for nominal and data bit rate and diffe

e);

L one configuration for minimum possible number of TQ(D)s;

I one configuration for maximum possible number ofTQ(D)s;

L one configuration for a possible number of TQ(D)s in the middle of MIN and MAX.

the transmitter delay compensation could.be implemented with the following two opt

[ may use a preconfigured fix value to-describe the SSP position;

[ can do an internal-edge to external-edge measurement to determine the real delay pl
figured fix offset to describeithe SSP position relative to the delay measurement.

1 be one elementary test’to perform for each possible way of configuration of d
ion (fix programmed-or automatically measured).

pensation” + “programmed offset” shall lead to a value similar like “applied delay” + Sy
rop_Seg(D) + Phase_Segl(D), so that the SSP evaluate the delayed bit at the same posi

es using FDC, the bit timings need to be selected so that [Sync_Seg(N) + Prop_Seg(N) + Ph
2 data-bit times.

and

ted,
ent

ons

1S a

blay

nc_
[ion

1SE_

7 Testtype 1, received frame

7.1 Testclass 1, valid frame format

7.1.1

Identifier and number of data test in base format

Table 1 specifies the test of the correct reception of frames in base frame format.

10
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Table 1 — Identifier and number of data test in base format

Item Description
Purpose This test verifies. the behaviour of the IUT when- receiving a correct data frame with different
identifiers and different numbers of data bytes in base format frame.
Classical CAN
CAN_VERSION |CAN FD tolerant CAN FD enabled
CAN FD enabled
ID ID
Tes|t variables |DLC DLC
FDF=0 FDF =1
The CAN ID shall be element of: E}ESSQN;FDFY]M be elemenga¥
€ [000y, 7FFy] ’
Different CAN IDs are used for test. Different CAN IDs are.used for test.
#1 CANID = 555, #1 CANID =555y
O e
test cases #3 CANID =000y - ooth
#4 CANID = 7FF}, #4 CANID = 7FFy
#5 CAN ID = a random value #5 “CAN ID = arandom value
Tested number of data bytes: € [0, 8] 'LTJe[sltg]d S IE%I])eJ sz[;i]aSa[ggiceJ :[28[]0 ’U8 68}512]
Number of tests: 45 Number of tests: 80
Setjup The IUT is left in the default state;
Exdcution The test system sends a frame with ID and DLC as specified in elementary test caseq definition.
The IUT shall not generate any error flag during the test.
Redponse The IUT shall acknowledge the test frame.
The data received by the IUT during the test state should match the data sent in theftest frame.
NOTE An impl_e.mentation with limited payload capabilities will be tested in range of their payload
capabilities.
7.112 Identifier and’number of data test in extended format
Table 2 specifies the test of the correct reception of frames in extended frame format.
Table 2 — Identifier and number of data test in extended format
Item Description
Pulboe This test verifies the behaviour of the IUT when receiving a correct data frame with different
v 1dentifiers and different numbers of data bytes in extended format frame.
Classical CAN
CAN_VERSION |CAN FD tolerant CAN FD enabled
CAN FD enabled
ID ID
Test variables |DLC DLC
FDF =0 FDF =1

© ISO 2016 - All rights reserved
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Table 2 (continued)

Item Description

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

Different CAN IDs are used for test.
#1 CANID = 15555555y

#2 CANID = 0AAAAAAAy

#3 CANID =00000000

#4 CAN ID = 1FFFFFFFy

#5 CAN ID = random value

Tested number of data bytes: € [0/8]-U[12]
U [16] U [20] U [24] U [32] U [48}U [64]

Number of tests: 80

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

Different CAN IDs are used for test.
#1 CANID = 15555555y
#2 CANID = 0AAAAAAAy
Elementary
test cases #3 CANID =00000000y,
#4 CANID = 1FFFFFFFy
#5 CAN ID =random value
Tested number of data bytes: € [0, 8]

Number of tests: 45

Set-up The IUT is left in the default state.

Execution The test system sends a frame with ID and DLC as specified in elementary test cases definitjon.

The IUT shall not generate any error flag during the test.
Response The IUT shall acknowledge the test frame.
The data received by the IUT during the test state shalldmatch the data sent in the test frame.

An implementation with limited ID range may not be.able to receive the frame.

[=¥

NOTE An implementation with limited payload capabilities will be tested in range of their paylog
capabilities.

7.1.3 Reception after arbitration lost

Table 3 specifies the test of the reception of,arbitration winning frame, while the IUT loses|the
arbitration.

Table 3 —Reception after arbitration lost

Item Description
Purpose ’fl‘his test V'erifies the capability of_the I.UT to manage the reception of arbitration winning
rame, while theyIUT loses the arbitration.
Classical GAN
CAN_VERSION |CAN FD«olerant CAN FD enabled
CAN FD enabled
ID.all bit=1 ID all bit=1
IDE IDE
SRR (in case of IDE = 1) SRR (in case of IDE = 1)
Test variables
FDF=0 FDF
DLC=0 DLC=0
RTR=1 RTR=1
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Table 3 (continued)

Item Description
LT frame IUT frame  Bit for arb.
format format lost
#1  CBFF CBFF RTR LT frame IUT frame Bitfor arb.
format format lost

Elementary #2  CBFF CEFF SRR #1  CBFF FBFF LSB base ID
test cases #3  CBFF CEFF IDE #2  FBFF CBFF RTR

#4 CEFF CBFE LSBhaseID [#3 CEFF FEFF LSB ID ext.

#5  CEFF CEFF LSB ID ext. #4  FEFF CEFF RTR

#6  CEFF CEFF RTR
Setjup The IUT is left in the default state.

The LT causes the IUT to transmit a frame according to “IUT frame format” in elemeptary
Exdcution test cases. Then, the LT forces the bit described at “bit for arbitratioflost” in elemengary test

cases to dominant state and continues to send a valid frame according to elementary test cases.

The IUT shall become the receiver when sampling the dominant bit sent by the LT.

The frame received by the IUT shall match the frame senthy the LT.
Redponse As soon as the bus is idle again, the [UT shall restartthe’transmission of the frame

The IUT shall not generate any error flag during-the'test.

The content of the frame shall match the LT reguest.
NO['E An implementation with limited ID range may not be able to transmit/receive the frame.
7.1/4 Acceptance of non-nominal bit in base format frame

Table 4 specifies the test of an IUT that accepts the non-nominal bit value in a valid base fory]

Table 4 — Acceptdnce of non-nominal in base format frame

hat frame.

Item Description
Pufpose The purpose of this test is to verify that the IUT accepts the non-nominal value of hit
described in-test variables in a valid base format frame.
CAN_VERSION [Classical GAN CAN FD enabled
RRS
Tesft variables |FDE
FDF=1
Elementary Test FDF Test RRS
test cases #1 1 #1 1
Setjup The IUT is left in the default state.
Exdcttion A single test frame is used for the elementary test cases.
The IUT shall not generate any error flag in this test frame.
Response The IUT shall acknowledge the test frame.

The data received by the IUT during the test state shall match the data sent in the test frame.

7.1.5 Acceptance of non-nominal bit in extended format frame

Table 5 specifies the test of an IUT that accepts the non-nominal bit value in a valid extended frame.

© ISO 2016 - All rights reserved
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Table 5 — Acceptance of non-nominal in extended format frame

Item Description
Purpose The purpose of this test is to verify that the IUT accepts the non-nominal value of bit
described in test variables in a valid extended format frame.
CAN_VERSION Classical CAN CAN FD Tolerant CAN FD enabled
SRR SRR SRR
Test variables |FDF r0 RRS
r0 FDF=0 FDF=1
TEST SRR r0 FDF TEST SRR r0 TEST SRR RRS
#1 1 1 1 #1 1 #1
#2 1 1 0 #2 #2
Elementary #3 1 0 1 #3 0 #3
test cases #4 0 1 1
#5 0 1 0
#6 0 0 1
#7 0 0 0
Set-up The IUT is left in the default state.
Execution A single test frame is used for each of the elementary tests.
The IUT shall not generate any error flag during the test:
Response The IUT shall acknowledge the test frame.
The data received by the IUT during the test state shall match the data sent in the test frame.
NOTE An implementation with limited ID range may not be able to receive the frame.
7.1.6 Prptocol exception behaviour on non-nominal bit

Table 6 spe

Table 6~ Protocol exception behaviour

cifies the test of an IUT that switches to protocol exception on non-nominal bit value

Item Description
PUrpose The purpose of this test is to verify that the IUT switches to protocol exception on
p non-nominalwalues of the bits described in test variables.
CAN_VERSJON CAN FD Tolerant CAN FD enabled
FDF =1 FDF=1
DLC “res” bit=1
. DPata: All data byte with the same value DLC
Test variables
Bit rate ratio between nominal and data bit Data: All data byte with the same value
rate Bit rate ratio between nominal and data bit
rate
Test Format DLC data bitrateratio |Test Format DLC data Dbitrate
ratio
Elementary #1  FBFF  Ap  AAp 1:2 #1  FBFF  Ap  AAp 12
test cases
#2 FBFF Fh; FFy; 1:8 #2 FBFF Fh; FFp; 1:8
#3 CBFFa Fh; FFn;, — Protocol exception handling shall be enabled.
a  Valid classical frame with non-nominal FDF bit.

14
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Table 6 (continued)
Item Description
Set-up The IUT is left in the default state.
. A single test frame is used for the elementary test, followed immediately by a valid Classical
Execution
CAN frame.
The IUT shall not generate any error flag in this test frame.
The IUT shall not acknowledge the test frame.
Response

A following data frame in classical frame format received by the IUT during the test state
holl oot ol tbo doto

Strarr rrracctir crrc-traca STITc i crrcto ST T atitcs

a |Valid classical frame with non-nominal FDF bit.

7.1)7 Minimum time for bus idle after protocol exception handling

Table 7 specifies the test of the correct reception behaviour after protocol exception (IDLE detection).

Table 7 — Minimum time for bus idle after protocolexception

Item

Description

Puypose

This test verifies the behaviour of an IUT in protocol exception state when receiving
frames separated by different times for inter-frante space.

CAN_VERSION

CAN FD tolerant CAN FD enabled

Intermission field length

Tesft variables  |Intermission field length
Protocol exception handling shall be enabled
#1 The second frame starts after the third intermission bit + 1 bit time after the first frame.
Elementary #2 The second frame starts after‘the third intermission bit of the first frame.
tesy cases #3 The second frame starts‘after the second intermission bit of the first frame followed by
a third frame starts after the third intermission bit of the previous frame.
Setjup The IUT is left in the default state.
The LT send a frame with non-nominal bit in control field causing protocol exceptipn
Exdcution behaviour.
The LT send ajvalid classical frame according to elementary test cases.
The [UT(shall not generate any error flag during the test.
Redponse

ThedUT shall only acknowledge the last test frame in each test sequence.

7.1{8 DLC greater than 8

Table 8 specifies the test of correct reception of classical frame with a DLC field greater than 8.

Table 8 — DLC greater than 8

Item

Description

Purpose

This test verifies the behaviour of the IUT when receiving a correct classical frame with a
DLC greater than 8.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Test variables

DLC
FDF=0
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Table 8 (continued)
Item Description
There are seven elementary tests, for which DLC € [9y, Fp].
DLC
#1 9y
#2 Ap
Elementary
test cases #3 Bn
#4 Cy
#5 Dp
#6 Ep
#7 Fp
Set-up The IUT is left in the default state.
Execution A single test frame is used for each of the elementary tests.
The IUT shall not generate any error flag during the test.
The IUT shall acknowledge the test frame.
Response
The data and DLC received by the [UT during the test state shalVmatch the data and DLC
sent in the test frame.
7.1.9 Absent bus idle — Valid frame reception
Table 9 spdcifies the test of the correct reception of two conse€€cutive frames which are not separatedl by
a bus idle gtate.
Table 9 — Absent bus idle = Valid frame reception
Item Description
This test verifies the behaviqtir;of the IUT when receiving two consecutive frames not
Purpose )
separated by a bus idle state.
Classical CAN
CAN_VERS|ON |CAN FD tolerant CAN FD enabled
CAN FD enabled
Intermissiofifield length Intermission field length
Test variabjes
FDF =0 FDF=1
Elementary #1 Thesecond frame starts after the second intermission bit of the first frame.
test cases #2>The second frame starts after the third intermission bit of the first frame.
Set-up The IUT is left in the default state.
Execution Two different test frames are nsed for each of the two elementarv tests
The IUT shall not generate any error flag during the test.
Response
The IUT shall acknowledge the test frames.

7.1.10 Stuff acceptance test in base format frame

Table 10 specifies the test of the correct reception of frames in base frame format with particular data
containing critical stuffing bit profiles in the different fields of the frame.

16
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Table 10 — Stuff acceptance test in base format frame

Item Description
Purnose This test verifies the behaviour of the IUT when receiving a correct base format frame with particular data
p containing critical stuffing bit profiles in the different fields of the frame according to test variables.
CAN FD tolerant
CAN_VERSION Classical CAN CAN FD enabled
CAN FD enabled
ID ID ID
RTR RTR RRS
FDF DLC BRS
Testrrariables
DLC DATA ESI
DATA DLC
DATA
CBFF CBFF FBFF
ID CTRL DATA ID CTRL DATA ID CTRL | DATA
#1 078,  08h 01y, #1 078,  08p 01p, #1 078n  OAEh | F8y
all others all others all others
Elp Elp 78h
#2 41Fp 01y 00p #2 41Fyp 01y 00y #2 47Cp 0A8h | all bytes
3Ch
#3 707y 1Fy all bytes #3 7071 0Fy all bytes #3 41Ep OBEp | all bytes
OFh OFp 1En
Elethentary #4 360,  10p — #4 360n  N0Op — #4 20F,  09Fp | allbytes
OFp
test|cases
#5 730y 10p — #5 7304 00y — #5 107y 28Fp all bytes
87h
#6 47Fy 01y 1Fy #6 47F, 01y 1Fp #6 7C3p 083y | allbytes
C3nh
#7 758n  00p — #7 758n 00y — #7 3El,  0A3y | allbytes
Elyp
#8 777n 01y 1Ep #8 777n 01y 1Fp #8 1F0p 0Alp | allbytes
FOp
#9 7EFL 42y — #9 7Efn 42y — #9 000y, 0AOR —
#10 3EAnL  SFy — #10 3Eap 4Fp — #10 7FFp 0BOp, | —
Set-fip The IUT is leftin the default state.
Exegution A single testframe is used for each elementary test.
The IUT*shall not generate any error flag during the test.
Response TheJUT shall acknowledge the test frame.
The'data received by the IUT during the test state shall match the data sent in the test frame.
7.1]11 Stuffacceptance test in extended format frame
e~11 specifies the test of the correct reception of frames in extended frame with partjcular data

© ISO 2016 - All rights reserved
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Table 11 — Stuff acceptance test in extended format frame

Item Description
Purnose This test verifies the behaviour of the IUT when receiving a correct extended frame with particular data
p containing critical stuffing bit profiles in the different fields of the frame according to test variables.
CAN FD tolerant
CAN_VERSION Classical CAN CAN FD enabled
CAN FD enabled
ID
ID
ID SRR
SRR
SRR RRS
o RTR BRS
Test variableq FDF
DLC ESI
r0
DATA DLC
DLC
FDF=0 DATA
DATA
FDF=1
CEFF CEFF FEFF
ID CTRL DATA ID CTRL DATA ID CTRL DATA
#1 07C30F0F, 188h all #1 07C30F0F, 188y all #1°./ 01E38787,, 6AEy FBn
bytes bytes
3Ch 3Cy,
#2  07COFOF0, 181y 00n #2  07COFOF0, 181 00y il
otHers
78n
#3 01E31717,  19Fj all #3  01E31717,  19Fj all #2  11F3C3C3p  2A8y il
bytes bytes bykes
0Fp 0Fp 3fh
#4 01E00FF0, 1BCp 1Fp, #4 01EOOFEQ, 19Ch 1Fp, #3  1079C1E1lp 6BEp 1
OFp, OFp, bytes
1En
EOp, EOp, #4  083DFOFOn, 69Fp 1
Elementary FOp, FOp, byges
test cases Ofn
7Fh, 7Fh, #5  041EF878, 68Fjp 1
EOp, EOp, byfes
8fh
FFp, FFp, #6  1F0C3C3Cp, 683 1
20h 20n byles
CBn
#5 1FB80000{~) 181y AOp #5 1FB80000y, 181 AOp #7  OF861E1Ey 6A3p 1
byfes
Elln
#6 00BE540F, 1EOp — #6 00BC540F, 1COp — #8  07C30F0F, 6Alp 1
byges
Fpn
#7 155D5557p,  1FFp — #7 155D5557, 1DFp — #9  01E38787, 3A0y
#10 11F3C3C3p 380y
11 00000000 &R0
LI 1T i 0
Set-up The IUT is left in the default state.
Execution A single test frame is used for each of the elementary tests.
The IUT shall not generate any error flag during the test.
Response The IUT shall acknowledge the test frame.
The data received by the IUT during the test state shall match the data sent in the test frame.
NOTE An ID limited implementation may not receive the frame.

7.1.12 Message validation

Table 12 specifies the test of the point of time at which a message is taken to be valid.
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Table 12 — Message validation

Item Description
The purpose of this test is to verify the point of time at which a message is taken to be valid
Purpose b
y the IUT.
Classical CAN
CAN_VERSION |CAN FD tolerant CAN FD enabled
CAN FD enabled
EOF EOF
Testazariables
FDF=0 FDF=1
Elefnentary Number of elementary tests: 1
test cases #1 The last bit of the EOF is forced to dominant state.
Setjup The IUT is left in the default state.
Exdcution A single test frame is used for the elementary test.
The IUT shall not generate any error flag during the test.
The IUT shall acknowledge the test frame.
Regponse
The IUT shall generate an overload frame.
The data received by the IUT during the test state shall match the data sent in the fest frame.
7.2] Test class 2, error detection
7.2{1 Biterror in data frame

Table 13 specifies the test of an IUT that detectsia bit error in data frame when the dominant

ford

ed to recessive state by LT.

Table 13 .—= Bit error in classical data frame

ACK slot is

Item Description
p This test verifies:that the IUT detects a bit error when the dominant ACK slot is forfed to
uifpose :
recessive state by LT.
Classical€AN
CAN_VERSION |CAN EBtolerant CAN FD enabled
GANFD enabled
ACK Slot ACK Slot
Tes|t variables
FDF=0 FDF=1
Elefnentary Number of elementary test cases: 1
test cases #1 The dominant acknowledgement bit sent by the IUT is forced to recessive statd.
Set-up The IUT is left in the default state.
Execution A single test frame is used for the elementary test.
R The IUT shall generate an active error frame starting at the bit position following the bit
esponse
error.
NOTE The receiver will generate an ACK immediately after CRC delimiter.
7.2.2 Stuff error for basic frame

Table 14 specifies the test of a stuff error whenever it receives 6 consecutive bits of the same value until
the position of the CRC delimiter in a base format frame.
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Table 14 — Stuff error for basic frame

Item Description
Purpose This test verifies that the IUT detects a stuff error whenever it receives 6 consecutive bits
p of the same value until the position of the CRC delimiter in a base format frame.
CAN FD tolerant
CAN_VERSION |Classical CAN CAN FD enabled
CAN FD enabled
ID
ID RTR
1D
RTR BRS
RTR
Test variabjes |FDF ESI
DLC
DLC DLC
DATA
DATA DATA byte 0.defined,
all others=55y
All 63 stuff bits within the All 59 stuff bits within the All 40 stuff bits within the
defined frames will be tested. |defined frames will be tested. |defined frames will be
tested.
CBFF CBFF FBFF
ID CTRL DATA ID CTRL DATA ID CTRL DATA
#1 078, 08y 01, #1 078, 08y 01y, #1 078, OAEy F8y
all all #2 47Cn 0A8y 3Ch
others others
Ely Elp
Elementary #2  41F, 01y 00y #2  41Fp> 01y 00y #3 41Ey, OBEL 1Ej
test cases #3 707h 1Fh all #3 707}1 OFh all #4 ZOFh 09Fh OFh
byte byte
OFy 87h
#4 360, 10p — #4 360, 00y — #5 107, 28Fy 87j
#5 730y, 10p — #5 730 00y — #6 7C3np 083 C3p
#6  47F, 01y TFy #6  47F, 01y 1Fy #7 3E1l, O0A3y  Ely
#7 758 00y — #7 758, 00y — #8 1F0, O0A1ly FOp
#8 777n  Oln 1Fy #8  777n 01y 1Fy #9 000, OAO0, —
#9  7EFLC-42y — #9 7EFn  42h — #10 7FF, O0BO, —
#10 3EAy 5Fp — #10 3EA;p 4Fjp —
Set-up ThelUT is left in the default state.
E . Assingle test frame is used for each elementary test. The LT forces one of the stuff bits to it$
xecution
complement.
The IUT shall generate an active error frame starting at the bit position following the
Response
STUfferTor.

7.2.3 Stuff error for extended frame

Table 15 specifies the test of a stuff error whenever it receives 6 consecutive bits of the same value until
the position of the CRC delimiter in an extended frame.
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Table 15 — Stuff error for extended frame

Item Description
Purnose This test verifies that the IUT detects a stuff error whenever it receives 6 consecutive bits of the same value until
p the position of the CRC delimiter in an extended frame.
CAN FD tolerant
CAN_VERSION Classical CAN CAN FD enabled
CAN FD enabled
basic ID basic ID basicID
SRR SRR SRR
ID extension ID extension ID extension
RTR RTR RRS
FDF FDF=0 FDF=1
Testjvariables r0 r0 res
DLC DLC BRS
DATA DATA ESI
DRC
DATA byte 0 defined,
all others = 55y
There are 90 elementary tests to There are 85 elementary tests £o There are 88 elementary fests to
perform. perform. perform.
CEFF CEPE FEFF
ID CTRL DATA ID CTRL DATA ID CTRL DATA
#1  07C30F0F, 188, all #1  07C30F0Fp.~ 188,  all #1 01E38787, 6AEn F8y
3Ch 3Ch
#2  07COFOF0, 181  00h #2  07COEOF0, 181, 00y #2 11F3C3C3,  2ABn  3Ch
#3  01E31717, 19F,  all #3 . (OTE31717, 19F,  all #3 1079C1E1ly,  6BEn 1E
OFp, OF,
#4  01EO0O0FFOn 1BCpy 1Fy, #4  01EOOFFOp 19Cp 1Fy, #4 083DFOF0n,  69Fn 0Fp
Elerpentary 0Fp, OFy,
test|cases
EQp, EOp, #5 041EF878,  68fn  87n
FOp} FOp,
7Fh, 7Fn, #6 1F0C3C3C,  68Bn  C3p
EOp, EOp,
FFp, FFp, #7 OF861E1Ey 6ABh Elp
20y 20y
#5 1FB80000, 181  AOp #5 1FB80000, 181,  AOp #8 07C30F0F,  6A[ly,  FOp
#6  Q0BE540F, 1EO0y — #6  00BC540F, 1COp — #9 01E38787y 3ADn —
#7.\155D5557, 1FF, — #7  155D5557, 1DFp, — #10  11F3C3C3  38pp —
#8% 00000000, 181y 00y #8 00000000, 181, 00y #11 00000000, 6Bpn —
Set-fip The IUT is left in the default state.
Exe¢ution A single test frame is used for each elementary test. The LT forces one of the stuff bits to its complement
Response The IUT shall generate an active error frame starting at the bit position following the stuff error.

7.2.4 Stuff error for FD frame payload bytes

Table 16 specifies the test of a stuff error whenever the IUT receives 6 consecutive bits of the same
value until the position of the CRC in an FD format frame with maximum payload DLC = 15.
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Table 16 — Stuff error for CAN FD enabled implementation

Item Description
Purpose This test verifies that.the IUT d.e-tects a stuff error whengver it receives 6 consecutive bits
of the same value until the position of the CRC delimiter in a base format frame.
CAN_VERSION CAN FD enabled
DATA byte 0-63
ID =555y
Test variables IDE=0
DLC=15
FDF=1
All 1 008 stuff bits within the defined data bytes 1 to 63 will be tested.
Data Byte 0 Data bytes 1 - 63
#1 10p 78h
#2 78n 3Ch
Elementary #3 34n 1En
test cases #4 124 0F},
#5 OFp 87nh
#6 17h C3p
#7 43y Elp
#8 21y FOp
Set-up The IUT is left in the default state.
Execution A single test frarr_le is u.sed for each elemefitary test. In each elementary test, the LT forcgs
one of the stuff bits to its complement;,
Response "gﬁ)iUT shall generate an active enror frame starting at the bit position following the stfiff

7.2.5 CRC error

Table 17 specifies the test of an [UT/that uses the specific CRC mechanism and detecting a CRC erfror,
generates pn error frame at the Corfrect position and does not detect an error when monitorifgg a

dominant lpit at the ACK slot while sending a recessive one.

Table 17 — CRC error

Item Description
The purpose of this test is to verify
— that the IUT uses the specific CRC mechanism according to frame format,
Purpose — that the IUT detecting a CRC error and generates an error frame at the correct positign,

and

— that the IUT does not detect an error when monitoring a dominant bit at the ACK slot
while sending a recessive one.

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
CRC
CRC
DLC - to cause different CRC types
Test variables FDF=0
FDF =1
SOF
SOF
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Table 17 (continued)
Item Description
Number of elementary tests: 6
#1 and #2 A dominant bit in the CRC field is changed
Number of elementary tests: 3 in a recessive bit for CRC-17 with DLC < 10 (#1) and
CRC-21 with DLC > 10 (#2) (test for CRC value).
#1 A dominant bitin the CRC
fleld 1S changed I a recessive bit. [#3 and #4 A recessive bitin the CRC fieldis|changed
in a dominant bit for CRC-17 with DLC < 10.(#3) and
Elementary CRC-21 with DLC > 10 (#4) (test for CRC'valule).
tesf cases #2 Arecessive bit in the CRC
field is changed in a dominant bit.
#5 The test system sends a frame where twp times a
recessive stuff bit becomes-a-niormal bit by 1¢sing one
#3 The dominant SOF bitin the |of the previous bits by synchronization issugs while the
frame is changed in a recessive CRC register is equal zero (test for stuff-coumter).
one followed by an ID 001,.
#6 The parity bivof the stuff count and the following
fixed stuff bit'¢hanged into their opposite vallues (test
for stuff-ecounter parity bit value).
Setjup The IUT is left in the default state.
E . A single test frame is used for each elementary test. The LT modifies the frame dccording
xdcution
to elementary test cases.
The IUT shall not acknowledge theitest |The IUT shall not acknowledge the tes{ frame.
Redbonse frame. The IUT shall generate:dwactive |The IUT shall generate an active error frame
P error frame starting at the first bit starting at the fourth bit position folloying the
position following the ACK'\delimiter. CRC delimiter.
7.2/6 Combination of CRC error@nd form error
Table 18 specifies the test of anIUT that detects a CRC error and a form error on the CRC delimiter in
the|same frame.
Table 18 — Combination of CRC error and form error
Item Description
The purpose of this test is to verify that an IUT detecting a CRC error and a form error on
Pullpose the CRC delimiter in the same frame generates only one single 6 bits long error flag start-
ing
on the bit following the CRC delimiter.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
CRC
CRC
Test variables FDE =0 DLC - to cause different CRC types
) FDF = 1
Number of el 1 Number of elementary tests: 2
umber of elementary tests:
Elementary Y #1 DLC <10 - > CRC (17)
test cases #1 CRC(15)
#2 DLC>10->CRC (21)
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Table 18 (continued)
Item Description
Set-up The IUT is left in the default state.
A single test frame is used for the elementary test.
Execution The LT generates a CAN frame with CRC error and form error at CRC delimiter according
to elementary test cases.
R The IUT shall generate one active error frame starting at the bit position following the
esponse o
CRC delimiter.
7.2.7 Form error in data frame at “CRC delimiter” bit position
Table 19 specifies the test of an [UT that detects a form error when the recessive bit of CRC délimitér is
forced to dpminant state.
Table 19 — Form error in data frame at “CRC delimiter” bit position
Item Description
Purpose This test verifies that the IUT detects a form error when the recessive bit of CRC delimiter
p is forced to dominant state by LT.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD/enabled
CAN FD enabled
CRC delimiter GRC delimiter
Test variabjes
FDF=0 FDF=1
Elementary There is only one elementary test to perform.
test cases #1 CRC delimiter = 0
Set-up The IUT is left in the default state.
A single test frame is used/forthe elementary test.
Execution The LT generates a CAN frame with form error at CRC delimiter according to elementary
test cases.
Response The IUT shall geniepate an active error frame at the bit position following the CRC delimilter.
7.2.8 Form error at fixed stuff bit in FD frames
Table 20 specifies the testof an IUT that detects a form error when a fixed stuff bit did not match to|the
previous blt.
Table 20 — Form error at fixed stuff bit in FD frames
Iten Description
Purpose This test verifies that the IUT detects a form error when a fixed stuff bit did not match to

the previous bit.

CAN_VERSION

CAN FD enabled

Test variables

DLC - to cause different CRC types
FDF =1

24
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Table 20 (continued)

Item Description
There are 22 elementary tests to perform.
Tests to perform on recessive stuff bits:
#1 DLC <10 ->CRC (17) field - (6 bits)
Elementary #2 DLC > 10 - > CRC (21) field - (7 bits)
Tests to perform on dominant stuff bits:
#3 DIC<10 = > CRC (17) field = (6 hits)
#4 DLC> 10 - > CRC (21) field - (7 bits)
Setjup The IUT is left in the default state.
Exdcution The LT corrupts a fixed stuff bit according to elementary test cases,
Regdponse The IUT shall generate an error frame at the bit position following,the stuff bit.

7.2]9 Form error in data frame at “ACK delimiter” bit position

Tabje 21 specifies the test of an IUT that detects a form error when the recessive ACK delimit|
to dominant state.

Table 21 — Form error in data frame at “ACK/delimiter” bit position

er is forced

Item Description
Putbose This test verifies that the IUT detects@form error when the recessive ACK delimpiter is
p forced to dominant state by LT.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ACK delimiter
ACK delimiter
ACK1=0
Tes|t variables ACK=0
ACK2=0
FDF=0
FDF=1
Elefnentary There'is only one elementary test to perform.
tesf cases #D "ACK delimiter = 0
Setjup The IUT is left in the default state.
A single test frame is used for the elementary test.
Exdcution The LT generates a CAN frame with form error at ACK delimiter according to el¢gmentary
test cases.
Redponse The IUT shall generate an active error frame at the bit position following the ACK delimiter.

7.2.10 Form error in data frame at “EOF”

Table 22 specifies the test of an [UT that detects a form error when one of 6 first recessive bits of EOF is
forced to dominant state.

© ISO 2016 - All rights reserved

25


https://standardsiso.com/api/?name=013615cca49b6a399def47e827f3ef68

ISO 16845-1:2016(E)

Table 22 — Form error in data frame at “EOF”

Item Description

This test verifies that the IUT detects a form error when one of 6 first recessive bits of

Purpose EOF is forced to dominant state by LT.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
EOF EOF
Test variables
FDF=0 FDF=1
Elementary There are five elementary tests to perform:
test cases #1 to #5 corrupting the first until the fifth bit position.
Set-up The IUT is left in the default state.
A single test frame is used for the elementary test.
Execution
The LT generates a CAN frame with form error at EOF according to elementary test casgs.
Response The IUT shall generate an active error frame at the bit position follewing the corrupted |bit.

7.2.11 Mgssage non-validation

Table 23 specifies the test of the point of time at which a messagé/is’still considered as non-validl by
the IUT.

Table 23 — Message non:validation

Itemp Pescription

The purpose of this test is to verify the point of time at which a message is still considered

Purpose as non-valid by the IUT.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
EOF EOF
Test variabjes
FDF=0 FDF=1
Elementary There is only‘one elementary test to perform.
test cases #1 THKe)sixth bit of the EOF is forced to dominant.
Set-up ThelUT has to be initialized with data different from those used in the test frame.
Assingle test frame is used for the elementary test.
Execution
The LT generates a CAN frame with form error at EOF according to elementary test casgs.
The IUT shall generate an active error frame.
Response The data initialized during the set-up state shall remain unchanged.

No frame reception shall be indicated to the upper layers of the IUT.

7.3 Testclass 3, error frame management

7.3.1 Error flag longer than 6 bits

Table 24 specifies the test that the IUT tolerates up to 7 consecutive dominant bits after sending an
active error flag.
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Table 24 — Error flag longer than 6 bits

Item Description

This test verifies that the IUT tolerates up to 7 consecutive dominant bits after

Purpose sending an active error flag.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF =0 FDF=1
Elementary tests to perform:

Elefnentary #1 lengthening the error flag by 1 dominant bit;

test cases #2 lengthening the error flag by 4 dominant bits;

#3 lengthening the error flag by 7 dominant bits.
Setjup The IUT is left in the default state.
The LT causes the IUT to generate an error frame in data field:

Exqcution
The LT lengthens the error flag generated by the IUT accerding to elementary test cases.

Redponse After sending the active error flag, the IUT sends recéssive bits.

7.3{2 Data frame starting on the third bit of intermission-field

Table 25 specifies the test of an IUT that accepts a frame starting after the second bit of the irftermission
follpwing the error frame it has transmitted.

Table 25 — Data frame starting.on the third bit of intermission field

Item Description
Putlbose The purpose of this test is'to verify that an IUT accepts a frame starting after the second
p bit of the intermission following the error frame it has transmitted.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tesft variables FDF 0 FDF =1
Elefnentary There is one elementary test to perform.
test cases #T Frame is started 2 bits after the end of the error delimiter.
Setjup The IUT is left in the default state.
The LT causes the IUT to generate an error frame in data field.
Exqcution
The LT sends a valid frame according to elementary test cases.
The IUT shall acknowledge the test frame in data field.
Res POITST

The data received by the IUT during the test state shall match the data sent in the test frame.

7.3.3 Biterrorin error flag

Table 26 specifies the test of a bit error in error flag when one of the 6 dominant bits of the error flag
the IUT transmits is forced to recessive state.
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Table 26 — Bit error in error flag

Item Description

This test verifies that the IUT detects a bit error when one of the 6 dominant bits of the

Purpose error flag it transmits is forced to recessive state by LT.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF=0 FDF=1
There are three elementary tests to perform:

Elementary #1 corrupting the first bit of the error flag;

test cases #2 corrupting the third bit of the error flag;

#3 corrupting the sixth bit of the error flag.
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an error frame in data field.

Execution The LT forces one of the bits of the error frame generated by theIUT to recessive state
according to elementary test cases.

The IUT shall restart with an active error frame at the bijt position following the corrupfed
Response bit

7.3.4 Form error in error delimiter

Table 27 specifies the test of a form error when receiving an(invalid error delimiter.

Table 27 — Form erronr.in error delimiter

Iterh Description
Purpose This test verifies that the I[UT detects a form error when receiving an invalid error delim{ter.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variabjes FDF=0 FDF=1

The LT replaces one of the 8 recessive bits of the error delimiter by a dominant bit.

Elemefitary tests to perform:
Elementary

#1Lcorrupting the second bit of the error delimiter;
test cases

#2 corrupting the fourth bit of the error delimiter;
#3 corrupting the seventh bit of the error delimiter.

Set-up The IUT is left in the default state.
The LT causes the IUT to generate an error frame in data field.

Execution The LT forces one of the bits of the error delimiter generated by the IUT to dominant state
according to elementary test cases.

Response The IUT shall restart with an active error frame at the bit position following the replaced bit.

7.4 Test class 4, overload frame management

7.4.1 MAC overload generation during intermission field

Table 28 specifies the test of a MAC overload generation frame when detecting a dominant bit on one of
the 2 first recessive bits of the intermission field.
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Table 28 — MAC overload generation during intermission field

Item Description
Purpose This test Verifie§ that the IUT generates an over.loalld frz.ime when detecting a dominant bit
on one of the 2 first recessive bits of the intermission field.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables FDF=0 FDF=1

There are two elementary tests to perform:

Elementary #1 first bit of intermission;
test cases
#2 second bit of intermission.
Setjup The IUT is left in the default state.
One test frame is used for each of the two elementary tests.
Exqcution The LT forces one of the 2 first bits of the intermission field ofithe test frame to
dominant state according to elementary test cases.
Regdponse The IUT generates an overload frame at the bit positiomfollowing the dominant|bit.
7.4{2 Last bit of EOF
Tabje 29 specifies the test of a correct generated overload:\frame when detecting a dominant state on
thellast bit of EOF.
Table 29 — Last bit of EOF
Item Description
Pullpose This test verifies that theUT generates an overload frame when detecting a dotpinant

state on the last bit of EQF.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

CAN FD enabled

EOF EOF
Tesft variables
FDE=,0 FDF=1
Elefnentary There is one elementary test to perform.
tesf cases #1 Lastbit of the EOF.
Setjup The IUT is left in the default state.
Exqcution The LT forces 1 bit of the EOF to a dominant state according to elementary test gases.
Regdponse The IUT generates an overload frame at the bit position following the dominant pit.
7.4.3 Eighth bit of an error and overload delimiter

Table 30 specifies the test of a correct generated overload frame when detecting a dominant bit on the
eighth bit of an error and overload delimiter it is transmitting.

© ISO 2016 - All rights reserved

29


https://standardsiso.com/api/?name=013615cca49b6a399def47e827f3ef68

ISO 16845-1:2016(E)

Table 30 — Eighth bit of an error and overload delimiter

Item Description
Purpose This test Verifigs that the IUT generates an oyerlload- f-rame whe-n Qetecting a dominant bit
on the eighth bit of an error and overload delimiter it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Error delimiter

Error delimiter

Overload delimiter
FDF =0

Test variables

Overload delimiter
FDF=1

There are two elementary tests to perform:

Elementary . . N
test cases #1 apply error at the eighth bit of the error delimiter;
#2 apply error at the eighth bit of the overload delimiter.
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an error frame in data field of-an’overload frame aftef a
Execution data frame.
The LT forces 1 bit to dominant state according to elementary test cases.
Response The IUT generates an overload frame starting at the bit\position following the dominant bit

forced by LT.

7.4.4 Biterror in overload flag

Table 31 specifies the test of a bit error when one of th&'6 dominant bits of the overload flag the [[UT
transmits Is forced to recessive state.

Table 31 — Biterror in overload flag

Item Description
Purpose This test verifies that the IUT detects a bit error when one of the 6 dominant bits of the
p overload flag it tramsinits is forced to recessive state by LT.
Classical CAN
CAN_VERS]ON CAN FD tolerant CAN FD enabled
CAN FD_émabled
Overload flag Overload flag
Test variables
FDE=0 FDF =1

Elementary tests to perform:

#1 corrupting the first bit of the overload flag;

Elementary
test cases

#2 COTTupting the third bit of the overioad f1ag;
#3 corrupting the sixth bit of the overload flag.

Set-up The IUT is left in the default state.

The LT causes the IUT to generate an overload frame after a data frame.

Execution The LT forces 1 bit of the overload flag to the recessive state according to elementary
test cases.
Response The IUT shall generate an error frame at the bit position following the corrupted bit.

7.4.5 Form error in overload delimiter

Table 32 specifies the test of an IUT that detects a form error when receiving an invalid overload
delimiter.
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Table 32 — Form error in overload delimiter

Item Description
Purpose '(li“hi-s test verifies that the IUT detects a form error when receiving an invalid overload
elimiter.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables Overload delimiter Overload delimiter
FDF=0 FDF=1
The LT replaces one of the 8 recessive bits of the overload delimiter by a dominaint bit.
Elementary tests to perform:
,][Eel: 'r::zr;‘::;ry #1 corrupting the second bit of the overload delimiter;
#2 corrupting the fourth bit of the overload delimiter;
#3 corrupting the seventh bit of the overload delimiter.
Setjup The IUT is left in the default state.
The LT causes the IUT to generate an overload frame-after a data frame.
Exdcution The LT forces 1 bit of the overload delimiter to the{dominant state according to
elementary test cases.
Redponse The IUT generates an error frame startingat the bit position following the replaced bit.
7.4/6 MAC overload generation during intermission field following an error frame

Tabje 33 specifies the test of a correct generatign of a MAC overload frame when detecting

h dominant

bit pn one of the 2 first recessive bits of the intermission field.
Table 33 — MAC overload generation during intermission field following an error{frame
Item Description
Putlbose This test verifies that the IUT generates an overload frame when detecting a dominant bit
p on one of the)? first recessive bits of the intermission field.

Classieal CAN

CAN_VERSION CANFD tolerant CAN FD enabled
CAN FD enabled
intermission field intermission field

Teslt variables
FDF=0 FDF =1
There are two elementary tests to perform”

Elementary #1 intermission field bit 1 dominant;

testcases
#2 intermission field bit 2 dominant.

Set-up The IUT is left in the default state.
One test frame is used for each of the two elementary tests. The LT causes the IUT to
generate an error frame in data field.

Execution
The LT forces one of the 2 first bits of the intermission field after the previous error
delimiter of the test frame to a dominant value according to elementary test cases.

Response The IUT generates an overload frame at the bit position following the dominant bit.

7.4.7 MAC overload generation during intermission field following an overload frame

Table 34 specifies the test of a correct generation of a MAC overload frame when detection a dominant
bit on one of the 2 first recessive bits of the intermission field.
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Table 34 — MAC overload generation during intermission field following an overload frame

Item

Description

Purpose

This test verifies that the IUT generates an overload frame when detecting a dominant bit
on one of the 2 first recessive bits of the intermission field.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

CAN FD enabled

Intermission field of overload frame Intermission field of overload frame

Test variables
FDF=0 FDF=1
There are two elementary tests to perform:
Elementary #1 intermission field bit 1 dominant;
test cases
#2 intermission field bit 2 dominant.
Set-up The IUT is left in the default state.
One test frame is used for each of the two elementary tests.
Execution The LT causes the IUT to generate an overload frame after a dataframe. The LT forces one
of the 2 first bits of the intermission field after the overload delimiter of the test frame
to a dominant value.
Response The IUT generates an overload frame at the bit positioil following the dominant bit.
7.5 Test|class 5, passive error state class
7.5.1 Papsive error flag completion test 1
Table 35 specifies the test of an error passive IUT that’considers the passive error flag as compléted
after the detection of 6 consecutive bits of the samevalue.

Table 35 — Passive-error flag completion test 1

Iterh Description
Purpose The purpose of thistest is to verify that an error pz?lssiv_e IUT considers the passive errdr
flag as completed after the detection of 6 consecutive bits of the same value.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CANAD.enabled
Passive error flag Passive error flag
Test variabjes
FDF =0 FDF =1
Elementary tests to perform:
Elementar, #1 superimposing the passive erraor flag by an active error flng starting at the first bit!
test cases #2 superimposing the passive error flag by an active error flag starting at the third bit;
#3 superimposing the passive error flag by an active error flag starting at the sixth bit.
Set-up The IUT is set in passive state.
The LT causes the IUT to generate a passive error frame in data field.
During the passive error flag sent by the IUT, the LT sends an active error flag according to
Execution elementary test cases.
At the end of the active error flag, the LT waits for (8 + 2) bit time before sending a valid
test frame.
Response The IUT shall acknowledge the test frame.
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7.5.2 Data frame acceptance after passive error frame transmission

Table 36 specifies the test of an error passive IUT that accepts a frame starting after the second bit of
the intermission following the error frame it has transmitted.

Table 36 — Data frame acceptance after passive error frame transmission

Item Description
PUrDOSe The purpose of this test is to verify that an error passive IUT accepts a frame starting
P after the second bit of the intermission following the error frame it has transmitted.

Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Intermission field of passive error frame Intermission field of passive error(frame

Tesft variables
FDF=0 FDF=1

Elefnentary There is one elementary test to perform.

test cases #1 Error delimiter + intermission - 1 (8 + 2 bit time)

Setjup The IUT is set in passive state.
The LT causes the IUT to generate a passive errof frame in data field.

Exdcution At the end of the passive error flag, the LT waitsaccording to elementary test cgses before
sending a valid test frame.

Redponse The IUT shall acknowledge the test frame:

7.5{3 Acceptance of 7 consecutive dominant bits after passive error flag

Table 37 specifies the test of an error passivelUT that does not detect any error when detefcting up to
7 cdnsecutive dominant bits starting at thebit position following the last bit of the passive efror flag.

Table 37 — Acceptance of 7'consecutive dominant bits after passive error flag

Item Description
The purposelof this test is to verify that an error passive IUT does not detect anly error
Puypose when detecting up to 7 consecutive dominant bits starting at the bit position
following the last bit of the passive error flag.
Glassical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Error delimiter of passive error frame Error delimiter of passive error ffame
Tes|t variables
FDF=0 FDF=1
Elementary test to perform:
Elementary #1 transmitting 1 consecutive dominant bit;
test cases #2 transmitting 4 consecutive dominant bits;

#3 transmitting 7 consecutive dominant bits.

Set-up The IUT is set in passive state.

The LT causes the IUT to generate a passive error frame in data field.

After the passive error flag, the LT starts transmitting dominant bits according to
Execution elementary test cases.

After the dominant bit sequence, the LT waits for error delimiter + intermission -
1 (8 + 2) bit time before sending a valid test frame.

Response The IUT shall acknowledge the test frame.
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7.5.4 Passive state unchanged on further errors

Table 38 specifies the test of an error passive IUT that does not become error active on any error
detection.

Table 38 — Passive state unchanged on further errors

Item Description
This test verifies that an error passive IUT does not become error active on any error
Purpose d .
etection.
Classical CAN
CAN_VERS]|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Passive error frame Passive error frame
Test variabjes
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 LT send at least nine frames.
Set-up The IUT is set to passive state.
E . The LT sends test frames with error condition in data field according to elementary tes
xecution
cases.
Response The IUT shall not generate any active error frame,

7.5.5 Papsive error flag completion — Test case 2

Table 39 splecifies the test of an error passive IUT that restarts the passive error flag when detecting up
to 5 consequtive dominant bits during its own passive‘érror flag.

Table 39 — Passive error.flag completion — Test case 2

Iterh Description
The purpose of this test is to verify that an error passive [UT restarts the passive error
Purpose flag when detectingup to 5 consecutive dominant bits during its own passive error
flag.
Classical CAN
CAN_VERS]|ON CAN FD golerant CAN FD enabled
CANFD enabled
Passive error flag Passive error flag
Test variabjes
FDF=0 FDF=1

Elementary tests to perform superimposing the passive error flag by the sequence of
5 dominant bits starting at

Elementary #1 the first bit of the passive error flag,
test cases

#2 the third bit of the passive error flag, and

#3 the sixth bit of the passive error flag.
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Table 39 (continued)

Item Description
Set-up The IUT is set in passive state.
The LT causes the IUT to generate a passive error frame in data field.
During the passive error flag sent by the IUT, the LT sends a sequence of 5 dominant bits

Execution according to elementary test cases.

After this sequence, the LT waits for (6 + 7) bit time before sending a dominant bit,
corrupting the last bit of the error delimiter.
ThalllT chall oo ara A ool oo aaaa foptin o o4 4+ £ abicon £oll ona i ot

Redponse dor;n;an;bjtszuntbb;?h;y;b loadframestartinsatthe bitposidentelewinsghe last

7.5{6 Form error in passive error delimiter
Table 40 specifies the test of an error passive IUT that detects a form error when receiving an invalid
err¢r delimiter.
Table 40 — Form error in passive error delimiter
Item Description

Pullpose The purpose _of thi-s testis to \_/er.ify that an errexrpassive IUT detects a form errpr when
receiving an invalid error delimiter.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Error delimiter of passive ercopframe Error delimiter of passive error frame

Tes|t variables
FDF =0 FDF=1
Elementary tests to pegform:

Elefnentary #1 corrupting the-second bit of the error delimiter;

tesf cases #2 corrupting the fourth bit of the error delimiter;

#3 corrupting the seventh bit of the error delimiter.

Setjup The IUT'is’set in passive state.

The-LT-causes the IUT to generate a passive error frame in data field.

Exdcution During the error delimiter, the LT creates a form error according to elementary]|test cases.
After the form error, the LT waits for (6 + 7) bit time before sending a dominan{ bit,
corrupting the last bit of the error delimiter.

Redponse The I.UT sha_ll generate an overload frame starting at the bit position following the last
dominant bit sent by the LT.

7.5.7 Tramsition from active to passive ERRORFLAG

Table 41 specifies the test of an IUT that changes its state from active to passive.
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Table 41 — Transition from active to passive ERROR FLAG

Item

Description

Purpose

The purpose of this test is to verify that an IUT changes its state from active to passive.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

CAN FD enabled

Error at error frame Error at error frame

Test variables
FDF=0 FDF=1
Elementary There is one test to perform.
test cases #1 Biterror up to REC passive limit by sending 17 recessive bits.
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an active error frame in data field.
E . The LT corrupts the following active error flag according to elementafy test cases. Aftef
xecution . : . .
this sequence, the IUT shall be error passive and sending a passive error flag.
The LT send a valid frame 6 + 8 + 3 bit after dominant part of previous error sequence.
The IUT shall generate a passive error flag starting at the bitposition following the last
Response recessive bit sent by the LT.

The IUT shall acknowledge the following test frame,

7.6 Test

7.6.1 REC increment on bit error in active error flag

Table 42 sy
transmissi

class 6, error counter management

ecifies the test of an IUT that increments-its REC by 8 when detecting a bit error during
bn of an active error flag.

Table 42 — REC increment on bit error in active error flag

the

Iterh Description
Purpose This test verifies-that the IUT increases its REC by 8 when detecting a bit error during the
p transmission of an'active error flag.
Classical CAN
CAN_VERS|ON CAN FD.tolerant CAN FD enabled
CANFD enabled
REC REC
Test variabjes
FDF=0 FDF =1
Elementary tests to perform:
Elementary #I corrupting the [irst bit of the active error ilag,
test cases #2 corrupting the third bit of the active error flag;
#3 corrupting the sixth bit of the active error flag.
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an active error frame in data field.
Execution
The LT corrupts one of the dominant bits of the error flag according to elementary test cases.
Response The IUT’s REC value shall be increased by 8 on the corrupted bit.
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7.6.2 REC increment on bit error in overload flag

Table 43 specifies the test of an [UT that increments its REC by 8 when detecting a bit error during the
transmission of an overload flag.

Table 43 — REC increment on bit error in overload flag

Item Description
This test verifies that the IUT increases its REC by 8 when detecting a bit error during the
Purpose -
transmission of an overload flag.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Tesft variables
FDF=0 FDF=1
Elementary tests to perform:
Elefnentary #1 corrupting the first bit of the overload flag;
test cases #2 corrupting the fourth bit of the overload flag;
#3 corrupting the sixth bit of the overload flag,
Setjup The IUT is left in the default state.
The LT causes the IUT to generate an overload frame after a data frame.
Exdcution The LT corrupts one of the dominant bits of the overload flag according to elem¢ntary
test cases.
Redponse The IUT’s REC value shall be incrieased by 8 on the corrupted bit.

7.6]3 REC increment when active error(lag is longer than 13 bits

Table 44 — REC increment when active error flag is longer than 13 bit

Tabte 44 specifies the test of an IUT thatincrements its REC by 8 when detecting the eighth donsecutive
donpinant bit following the transmiSsion of its active error flag and after each sequence of additional 8
confecutive dominant bits.

Item Description
This test verifies that the IUT increases its REC by 8 when detecting the eighth
Puiipose consecutive dominant bit following the transmission of its active error flag and|after
each sequence of additional 8 consecutive dominant bits.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variables
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 16 bit dominant
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an active error frame in data field.
Execution After the error flag sent by the IUT, the LT sends a sequence of dominant bits according to
elementary test cases.
R The IUT’s REC value shall be increased by 8 on each eighth dominant bit after the
esponse

error flag.
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7.6.4 REC increment when overload flag is longer than 13 bits

Table 45 specifies the test of an IUT that increments its REC by 8 when detecting the eighth consecutive
dominant bit following the transmission of its overload flag and after each sequence of additional 8
consecutive dominant bits.

Table 45 — REC increment when overload flag is longer than 13 bits

Item Description
This test verifies that the IUT increases its REC by 8 when detecting the eighth
Purpose consecutive-dominant-bitfolowingthe-transmission-ofits-overload-Hagandafter
each sequence of additional 8 consecutive dominant bits.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variabjes
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 16 bit dominant
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an overload frameafter a data frame.
Execution After the overload flag sent by the IUT, the LT sénds a sequence of dominant bits accordjling
to elementary test cases.
The IUT’s REC value shall be increased by, 8.0n each eighth dominant bit after the
Response
overload flag.

7.6.5 REC increment on bit error in the ACK field

Table 46 sy
slot it tran

b mits.

ecifies the test of an IUT that increments its REC by 1 when detecting a bit error on the

Table 46 — REC'increment on bit error in the ACK field

A\CK

Iterh Description
This testverifies that the IUT increases its REC by 1 when detecting a bit error on the ACK
Purpose . .
slot it trahsmits.
Classiedl CAN
CAN_VERS]ON CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variables
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 The ACK slot is corrupted to recessive value.
Set-up The IUT is left in the default state.
. The LT causes the IUT to send a dominant acknowledgement and apply an error according
Execution
to elementary test cases.
Response The IUT’s REC value shall be increased by 1 on the corrupted bit.

7.6.6 REC increment on form error in CRC delimiter

Table 47 specifies the test of an IUT that increments its REC by 1 when detecting a form error at CRC

delimiter.
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Table 47 — REC increment on form error in CRC delimiter

Item Description
This test verifies that the IUT increases its REC by 1 when detecting a form error at CRC
Purpose o
delimiter.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Testazariables
FDF=0 FDF=1
Elefnentary There is one elementary test to perform.
test cases #1 CRC delimiter changed to a dominant value.
Setjup The IUT is left in the default state.
Exdcution The LT sends a frame with the CRC delimiter modified accordingto elementary|test cases.
Redponse The IUT’s REC value shall be increased by 1 on the dominant €RC delimiter.
7.6]7 REC increment on form error in ACK delimiter

48 specifies the test of an IUT that increments its REC by*4 when detecting a form er

Tabte
delimiter.

Table 48 — REC increment on formerror in ACK delimiter

ror on ACK

Item Description
p This test verifies that the IUT increases its REC by 1 when detecting a form err¢r on ACK
uilpose .
delimiter.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Tes}t variables
FDF=0 FDF=1
There is one elementary test to perform.
Fhere is one elementary test to perform. |1 FD format, 2 ACK bits are used td check
Elementary ) the second possible ACK bit position (delayed
test cases #1 Classical CAN frame (ACK = 0, ACK ACK).
delimiter = 0)
#1 FD frame (ACK bit1=0; ACKbif2 =0,
ACK delimiter = 0)
The IUT is left in the default state.
Setiup The LT sends a frame with a stuff error in it and force 1 bit of error flag to recegsive.
This initializes the REC counterto 1 + 8 REC = 9.
Execution The LT sends a frame according to elementary test cases.
The IUT’s REC value shall be increased by 1 on the dominant ACK delimiter.
Response The REC value shall be decreased by 1 because the frame is error free until ACK.
The REC value shall be unchanged as previous initialized while set up.

7.6.8 REC increment on form error in EOF field

Table 49 specifies the test of an IUT that increments its REC by 1 when detecting a form error on the
EOF field during reception of a data frame.
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Table 49 — REC increment on form error in EOF field

Item Description
Purpose This test verifies that the IUT increases its REC by 1 when detecting a form error on the
p EOF field during reception of a data frame.

Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC

Test variables
FDF=0 FDF=1

Elementary tests to perform:

Elementary #1 corrupting the second bit of the EOF;
test cases #2 corrupting the third bit of the EOF;
#3 corrupting the fifth bit of the EOF.
The IUT is left in the default state.
Set-up The LT sends a frame with a stuff error in it and force 1 bit of efror flag to recessive.
This initializes the REC counter to 1 + 8 REC = 9.
Execution The LT sends a frame with the EOF modified according-telelementary test cases.
The REC value shall be decreased by 1 because the franie is error free until ACK.
Response The REC value shall be increased by 1 on the replaced bit of the EOF.

The REC value shall be unchanged as previou&initialized while set up.

7.6.9 RHEC increment on stuff error

Table 50 specifies the test of an IUT that incrementsits REC by 1 when detecting a stuff error.

Table 50 — REC increment on stuff error

Item Description

Purpose This test verifies that the IUT increases its REC by 1 when detecting a stuff error.
Classical CAN

CAN_VERS]|ON CAN FD tolerant CAN FD enabled
CAN EDrenabled
REC REC

Test variabjes
EDF=0 FDF =1

Elementary tests to perform on recessive
stuff bits:

Elementary tests to perform on recessivg
stuff bits:

#t+—arbitrationfietd;
#2 control field;
#3 data field;

#4 CRC field.

#t—arbitration fietd;
#2 control field;
#3 data field.

Elementary
test cases Elementary tests to perform on dominant Elementary tests to perform on dominant
stuff bits: stuff bits:
#5 arbitration field; #4 arbitration field;
#6 control field; #5 control field;
#7 data field; #6 data field.
#8 CRC field.
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Item Description
Set-up The IUT is left in the default state.
Execution The LT sends a sequence of 6 consecutive bits according to elementary test cases.
Response The IUT’s REC value shall be increased by 1 on the sixth consecutive bit.

7.6.10 REC increment on CRC error

Table 51 specifies the test of an IUT that increments its REC by 1 when detecting a CRC error during

rec¢ption of a frame.

Table 51 — REC increment on CRC error

Item Description
Putbose This test verifies that the IUT increases its REC by 1 when detecting a CRC errof during
P reception of a frame.
Classical CAN
CAIN_VERSION CAN FD tolerant CAN EDenabled
CAN FD enabled
REC
REC
DLC to cause different CRC type
Tesk variables ACK =1 Bitrecessive
ACK = 2 Bitrecessive
FDF=0

FDF=1

Elementary

There is one elementary test te‘perform.

Elementary tests to perform:
#1 DLC<10->CRC (17) error

thelA€K delimiter.

The IUT’s REC value shall be increased by 1

by starting the error frame.

tesy cases #1 CRC (15) error
#2 DLC>10 - > CRC (21) error
Set{up The IUT is left in thedefault state.
Exgcution The LT sends a frame containing an error according to elementary test cases.
The IUT sends-a recessive acknowledge. The IUT sends a recessive acknpwledge.
The IUT starts the transmission of an active | The IUT starts the transmission of an
error(frame at the first bit position following |active error frame at the fourth|bit
Regponse L iter.

position following the CRC deliy
The IUT’s REC value shall be ind

by 1 by starting the error framg.

reased

7.6{11 RECincrement on dominant bit after end of error flag

Tabje-52.specifies the test of an IUT that increments its REC by 8 when detecting a dominar

t bit as the

firstbhit after cnnding anerror flng
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Table 52 — REC increment on dominant bit after end of error flag

Item Description
Purpose This test verifies that an error active IUT increases its REC by 8 when detecting a
p dominant bit as the first bit after sending an error flag.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variables
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 Dominant bit at the bit position following the end of the error flag sent byyth¢/1UT.
Set-up The IUT is left in the default state.
. The LT causes the IUT to generate an active error flag in data field. The‘lT sends a
Execution . . .
dominant bit according to elementary test cases.
The IUT’s REC value shall be increased by 8 after reception of theé dominant bit sent
Response

by the LT.

7.6.12 RHEC increment on form error in error delimiter

Table 53 sglecifies the test of an IUT that increments its REC by 1 when detecting a form error ona b
the error delimiter it is transmitting.

Table 53 — REC increment on form érror in error delimiter

it of

Iterh Description
PuUrpose This test verifies that a receiver increases its REC by 1 when detecting a form error on g
p bit of the error delimiter it is transmitting.

Classical CAN

CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC

Test variabjes
FDF =0 FDF =1

Elementary tests to perform:

Elementary #1 thesecond bit of the error delimiter is corrupted;

test cases
#2\ the seventh bit of the error delimiter is corrupted.

Set-up The IUT is left in the default state.

] The LT causes the IUT to generate an active error frame in data field.

Execution
ThalT corriin tc 1 bt oftho areny dalimaitar accnrding o alaraontaru tact cocac
The-bT-eorruptstbitoftheerror-delimiteraccordingto-elementary-testeases:

Response The IUT’s REC value shall be increased by 1 after reception of the dominant bit sent by

the LT.

7.6.13 REC increment on form error in overload delimiter

Table 54 specifies the test of an [UT that increments its REC by 1 when detecting a form error on a bit of
the overload delimiter it is transmitting.
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Table 54 — REC increment on form error in overload delimiter

Item Description

This test verifies that a receiver increases its REC by 1 when detecting a form error on a

Purpose bit of the overload delimiter it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Testazariables
FDF=0 FDF=1

Elementary tests to perform:
Elementary

#1 the second bit of the overload delimiter is corrupted;
test cases

#2 the seventh bit of the overload delimiter is corrupted.
Setjup The IUT is left in the default state.

The LT causes the IUT to generate an overload frame after a data frame. The LT|corrupts
1 bit of the overload delimiter according to elementary testicases.

Exdcution

The IUT’s REC value shall be increased by 1 after reception of the dominant bit fent by

Regponse the LT.

7.6]14 REC decrement on valid frame reception

Table 55 specifies the test of an IUT that decrements its*'REC by 1 when receiving a valid frahe.

Table 55 — REC decrement on valid frame reception

Item Description
Puipose This test verifies that thelUT decreases its REC by 1 when receiving a valid frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Teslt variables
FDF =0 FDF =1
Elefnentary Thete is one elementary test to perform.
test cases #1 One valid test frame.
Setjup The IUT is left in the default state.
] The LT sends a frame with a stuff error in it and force 1 bit of error flag to recessive.
Exqeution The LT sends test frame according to elementary test cases.
Rednodse The IUT’s REC value shall be decreased by 1 after the successful transmission off the
* ACKTSIoT

7.6.15 REC decrement on valid frame reception during passive state

Table 56 specifies the test of an IUT that decrement its REC to a value between 119 and 127 when
receiving a valid frame while being error passive.
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Table 56 — REC decrement on valid frame reception during passive state

Item Description
This test verifies that the IUT sets its REC to a value between 119 and 127 when receiving
Purpose . . . .
a valid frame while being error passive.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variables
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 One valid test frame.
Set-up The LT causes the IUT’s REC value to be at error passive level.
Execution The LT sends valid test frame according to elementary test cases.
The IUT’s REC value shall be decremented to a value between 119 and. 127 after the
Response

successful transmission of the ACK slot.

7.6.16 RHEC non-increment on last bit of EOF field

Table 57 splecifies the test of the IUT that does not change the value ofjtsREC when detecting a domir

bit at the 14st bit of the EOF it is receiving.

Table 57 — REC non-increment on last bit of EOF field

ant

Item Description
PUrDOSE This test verifies that the IUT does not\change the value of its REC when detecting a
p dominant bit at the last bit of the EQF it is receiving.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variabjes
FDF=0 FDF=1
Elementary There is oné-elementary test to perform.
test cases #1 Fraiie'with a dominant bit at the last bit of EOF.
Set-up ThellT is left in the default state.
The test system causes a receive error to initialize the REC value to 9.
Execution
The LT sends one valid test frame according to elementary test cases.
Response The IUT’s REC value shall be 8.

7.6.17 REC non-increment on 13-bit length overload flag

Table 58 specifies the test of the IUT that does not change the value of its REC when receiving a 13-bit
length overload flag.
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Table 58 — REC non-increment on 13-bit length overload flag

Item

Description

Purpose

This test verifies that the IUT does not change the value of its REC when receivi
length overload flag.

ng a 13-bit

The IUT’s REC value shall be 8.

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Testazariables
FDF=0 FDF=1
Elefnentary There is one elementary test to perform.
test cases #1 7 dominant bits.
Setjup The IUT is left in the default state.
a) The test system causes a receive error to initialize the REC walue to 9.
b) The LT causes the IUT to generate an overload frame after a valid frame reception
Exdcution (REC-1).
After the overload flag sent by the IUT, the LT sends a sequence according to elementary
test cases.
The correct frame up to the EOF will decremed®REC and the overload enlargenient will
Regponse not increase REC.

7.6]18 REC non-increment on 13-bit length errorflag

Tabje 59 specifies the test of the IUT that does @t increase its REC after the seventh bit of the received

err¢r flag.
Table 59 — REGnon-increment on 13-bit length error flag
Item Description
This test verifies that the IUT does not increase its REC after the seventh bit of the
Puypose .
received’éerror flag.
Classical'CAN
CAN_VERSION CGANFD tolerant CAN FD enabled
CAN FD enabled
REC REC
Teslt variables
FDF=0 FDF=1
Elemerftary There is one elementary test to perform.
tesg cases #1 7 dominant bits
Set-up The IUT is left in the default state.
The LT causes the IUT to generate an active error frame in data field.
Execution After the error flag sent by the IUT, the LT sends a sequence according to elementary test
cases.
R The IUT’s REC value shall be not further incremented after the increment due to the
esponse

dominant bit which followed the error flag sent by the IUT.

7.6.19 REC non-increment on last bit of error delimiter

Table 60 specifies the test of the IUT that does not change the value of its REC when detecting a dominant
bit at the last bit of an error delimiter it is transmitting.
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Table 60 — REC non-increment on last bit of error delimiter

Item Description
Purpose This test verifies that the IUT does not change the value of its REC when detecting a
p dominant bit at the last bit of an error delimiter it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variables
FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 It corrupts the last bit of the error delimiter.
Set-up No action required, the IUT is left in the default state.
. The LT causes the IUT to generate an error frame in data field. The LT, applied an error
Execution .
according to elementary test cases.
Response The IUT’s REC value shall be one.

7.6.20 RHEC non-increment on last bit of overload delimiter

Table 61 splecifies the test of the IUT that does not change the value ofjtsREC when detecting a domir

bit at the 14st bit of an overload delimiter it is transmitting.

Table 61 — REC non-increment on last bit of overload delimiter

ant

Item Description
PUrDOSE This test verifies that the IUT does notchange the value of its REC when detecting a
p dominant bit at the last bit of an overload delimiter it is transmitting.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Test variabjes
FDF=0 FDF =1
Elementary There is oné-¢lementary test to perform.
test cases #1 It earvupts the last bit of the overload delimiter.
Set-up No action required, the IUT is left in the default state.
. The LT causes the IUT to generate an overload frame after a data frame. The LT applies
Execution .
an error according to elementary test cases.
Response The IUT’s REC value shall be zero.

7.6.21 REC non-decrement on transmission

Table 62 specifies the test of the IUT that does not change the value of its REC when transmitting a

frame successfully.
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Table 62 — REC non-decrement on transmission

Item Description
This test verifies that the IUT does not change the value of its REC when transmitting a
Purpose
frame successfully.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
REC REC
Testazariables
FDF=0 FDF=1
Elefnentary There is one elementary test to perform.
test cases #1 The higher prior frame is disturbed by an error to increase REC.
Setjup No action required, the IUT is left in the default state.
The LT causes the IUT to transmit a frame.
Exqcution The LT sends a frame with higher ID priority to cause the IUT*to lose arbitration according
to elementary test cases. The IUT will repeat its transmission after error treatrpent.
Regdponse The IUT’s REC value shall be incremented and not decremented after transmissjion.

7.6{22 REC increment on form error at fixed stuff bit in FD frames

Tabje 63 specifies the test of an IUT that increments its REG.by 1 when detecting a form errd

Table 63 — REC increment on form error at fixed stuff bit in FD frames

=

Item

Description

Puipose

This test verifies that the [UTincreases its REC by 1 when detecting a form err

CAN_VERSION

CAN FD enabled

REC
Teslt variables DLC - to cause different CRC types
FDF=1
Elementarytests to perform on recessive stuff bits:
#1 DLC < 10 - > CRC (17) field;
Elefnentary #2\DLC > 10 - > CRC (21) field.
test cases Elementary tests to perform on dominant stuff bits:
#3 DLC <10 - > CRC (17) field
#4 DLC > 10 - > CRC (21) field
Setiup The IUT is left in the default state.
Exdeution The LT corrupts a fived stuff bit according to elementary test cases
Response The IUT’s REC value shall be increased by 1 on the corrupted fixed stuff bit.

7.6.23 REC non-increment on protocol exception in FD frames

Table 64 specifies the test of an [UT that switches to protocol exception on non-nominal values and did
not change the REC.
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Table 64 — REC non-increment on protocol exception in FD frames

Item Description
The purpose of this test is to verify that the IUT switches to protocol exception on
Purpose non-nominal values of the bits described in test variables and did not change the CAN
error counter.
CAN_VERSION CAN FD tolerant CAN FD enabled
FDF =1 FDF=1
DLC “res” bit=1
Ddtd. A}} ddtd :J_y tC A lt}l t}lC OdIIIT vq}uc DLC

Test variables

Bit rate ratio between nominal and data bit |Data: All data byte with the same value
rate

shall match the data sent in the teStframe.

The IUT’s REC value shall be 8 after reception of the valid Classical CAN frame.

Bit rate ratio between nominal and data bjt
rate
Test Format DLC data bitrate Test Format DLC data.~ bitrate
ratio ratio
Elementary #1 FBFF Ap;,  AAp; 122 #1 FBFF Ap,. AAp; 122
test cases
#2 FBFF Fp; FFy;  1:8 #2 FBFF En; FFL;  1:8
#3 CBFFa  Fy; FFn, — Protocol exception handling shall be enabled.
Set-up The IUT is left in the default state.
a) The test system causes a receive error to initializé the REC value to 9.
Execution b) A single test frame is used for the elementary test, followed immediately by a valid
Classical CAN frame.
The IUT shall not generate any error flag in'this test frame.
The IUT shall not acknowledge the test frame.
Response A following data frame in classical frame format received by the IUT during the test state

a  Valid clgssical frame with non-nominal FDF bit,

7.7 Testiclass 7, bit timing Classical CAN frame format

7.7.1 Sample point test

Table 65 specifies the test-@fthe correct position of the sample point of an IUT.

Table 65 — Sample point test

Item

Description

Purpose

The purpose of this test is to verify the position of the sample point of an IUT.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Sampling_Point(N) configuration as available by IUT.

Test variables
FDF =0
Elementary There is one elementary test to perform.
test cases Refer to 6.2.3.
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Table 65 (continued)

Item Description
Set-up The IUT is left in the default state.
The LT shortens a dominant stuff bit in arbitration field by an amount of Phase_Seg2(N)
Execution and then later shortens another dominant stuff bit by an amount of [Phase_Seg2(N) + 1]
according to elementary test cases.
The IUT shall generate an error frame on the bit position following the second shortened
Response stuff bit.

7.712 Hard synchronization on SOF reception

Table 66 specifies the test of the [UT that makes a hard synchronization when receiving an early SOF

delayed by e, e € [1, NTQ(N)].

Table 66 — Hard synchronization on SOF reception

Item Description
Putlbose The purpose of this test is to verify that the IUT makes@hard synchronization when
p receiving an early SOF delayed by e, e € [1, NTQ(N)].
Classical CAN
CAN_VERSION CAN FD tolerant
CAN FD enabled
Sampling_Point(N) configuration as available by IUT.
Tes|t variables
FDF=0
There is one elementary test to-perform for each possible value of e.
Elementary #1 Length of third bit of intermission field is e € [1, NTQ(N)].
test cases
Refer to 6.2.3.
Setjup The IUT is left in the default state.
The LT sends a first'test frame disturbed by an error frame and after the second bit of the
intermissionfield, it sends an SOF delayed by e time quanta depending on the elementary
Exdcution test cases.
The SOF is’followed by a sequence of 5 dominant bits.
Regponse TheWT shall respond with an error frame 6 bit times -1TQ(N) (Sync_Segment) or up to

6-bit times after the recessive to dominant edge at the beginning of the SOF.

7.7{3 Synchrenization when e > 0 and e < SJW(N)

Tabje 67 specifies the test of the behaviour of an IUT that detects a positive phase error e on p recessive

to dominant edge with e < SJW(N).

Table 67 — Synchronization when e > 0 and e < SJW

Item

Description

Purpose

The purpose of this test is to verify the behaviour of an IUT detecting a positive phase
error e on a recessive to dominant edge with e < SJW(N).

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Test variables

Sampling_Point(N) and SJW(N) configuration as available by IUT.
FDF=0
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Table 67 (continued)
Item Description
There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.
Elementary
test cases #1 The values tested for e are measured in time quanta with e € [1, SJW(N)].
Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT delays a dominant stuff bit in arbitration field by an amount of e time quanta and
Execution shortens-the-samebitbyanameuntefPhase—Seg2 M+ aceordingto-clementary
test cases.
The IUT shall generate an error frame 1 bit time after the recessive to dominant-édge o
Response .
the delayed stuff bit.
7.7.4 Synchronization when e > 0 and e > SJW(N)

Table 68 specifies the test of the correct behaviour of an IUT that detects a positive phase error e ¢n a

recessive t

b dominant edge with e > SJW(N).

Table 68 — Synchronization when e > 0 and e >S]JW

Iterh Description
Purpose The purpose of this test is to verify the behaviouriefan IUT detecting a positive phase
p error e on a recessive to dominant edge with e 3SJW(N).
Classical CAN
CAN_VERS|ON CAN FD tolerant
CAN FD enabled
Sampling_Point(N) and SJW(N) ¢onfiguration as available by IUT.
Test variabjes
FDF=0
There is one elementary test to perform for each possible value of e for at least 1 bit ratg¢
configuration.
Elementary #1 The values tested for e are measured in time quanta where:
test cases
e € [SJW(N) + 1], [NTQ(N) - Phase_Seg2(N) - 1].
Refer to 6:223.
Set-up The [UTRisleft in the default state.
The'kT-delays a dominant stuff bit in arbitration field by an amount of e time quanta anfl
Execution shortens the same bit by an amount of [Phase_Seg2(N) + 1TQ + e — SJW(N)] according t
elementary test cases.
The IUT shall generate an error frame 1 bit time - [e - SJW(N)] time quanta after the
Response

recessive to dominant edge of the delayed stuff bit.

7.7.5 Synchronization when e < 0 and |e| < SJW(N)

Table 69 specifies the test of the correct behaviour of an IUT that detects a negative phase error e on a
recessive to dominant edge with |e| < SJW(N).
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Table 69 — Synchronization when e < 0 and |e| < SJW

Item

Description

Purpose

The purpose of this test is to verify the behaviour of an [UT detecting a negative phase
error e on a recessive to dominant edge with |e| < SJW(N).

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Testazariables

Sampling_Point(N) and SJW(N) configuration as available by IUT.

FDF=0

There is one elementary test to perform for each possible value of e for atdeast 1 bit rate
configuration.

Elementary
test cases #1 The values tested for e are measured in time quanta with |e| €{1s SJW(N)].
Refer to 6.2.3.
Setjup The IUT is left in the default state.
The LT shortens the last recessive bit before an expected'dominant stuff bit in qrbitration
Exdcution field by an amount of |e| time quanta and then sends asxdominant value for one tjme
quantum followed by a recessive state according to elementary test cases.
Regdponse The IUT shall generate an error frame 1 bit time‘after the last recessive to dominant edge.

7.7/6 Synchronization when e < 0 and |e| > SJW(N)

Table 70 specifies the test of the correct behaviour of @n IUT that detects a negative phase drror e on a

rec¢ssive to dominant edge with |e| > SJW(N).

Table 70 — Synchronization when e < 0 and |e| > SJW

Item

Description

Puipose

The purpose of this'test is to verify the behaviour of an IUT detecting a negativ¢ phase
error e on a recessive to dominant edge with |e| > SJW(N).

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD)énabled

Sampling_Point(N) and SJW(N) configuration as available by IUT.

Tes}t variables
FDF=0
There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.
Elementary #1 The values tested for e are measured in time quanta, where:
test caSes
lel € {[(SJW(N) + 1], Phase_Seg2(N)}.
Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT shortens the last recessive bit before an expected dominant stuff bit in arbitration
Execution field by an amount of |e| time quanta and then sends a dominant value for one time
quantum followed by a recessive state according to elementary test cases.
R The IUT shall generate an error frame 1 bit time + [|e| - SJW(N)] time quanta after the last
esponse

recessive to dominant edge.

7.7.7 Glitch filtering test on positive phase error

Table 71 specifies the test to verify that there is only one synchronization within 1 bit time if there are
two recessive to dominant edges between synchronization segment and sample point.
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Table 71 — Glitch filtering test on positive phase error

Item Description

The purpose of this test is to verify that there is only one synchronization within 1 bit
time if there are two recessive to dominant edges between synchronization segment and

Purpose sample point.

The test also verifies that an IUT is able to synchronize on a minimum duration pulse
obeying to the synchronization rules.

Classical CAN
CAN_VERSION CAN FD tolerant

CAN FD enabled

Glitch pulse length =1 TQ(N)
Test variables

FDF=0

There is one elementary test to perform for at least 1 bit rate configuration.

Elementary . . .
test cases #1 Recessive glitch at third TQ(N).
Refer to 6.2.3.

Set-up No action required, the IUT is left in the default state.

The LT sends a frame containing a dominant stuff bit in arbitration field.

Execution After the first two time quanta of dominant value, it changes one time quantum to
recessive value according to elementary test cases. This dominant stuff bit is followed
by 6 recessive bits.

Response The IUT shall respond with an error frame exactly 7 bit times after the first recessive t

dominant edge of the stuff bit.

7.7.8 Glitch filtering test on negative phase error:

Table 72 specifies the test to verify that there is only one synchronization within 1 bit time if there|are
two recesdive to dominant edges between two;Sample points where the first edge comes before|the
synchronization segment.

Table 72 — Glitch filtering test on negative phase error

Iterh Description

The purpose-of this test is to verify that there is only one synchronization within 1 bit
time if thiere are two recessive to dominant edges between two sample points where the
Purpose first edgecomes before the synchronization segment.

Thetest also verifies that an IUT is able to synchronize on a minimum duration pulse
obeying to the synchronization rules.

Classical CAN
CAN_VERS|ON CAN FD tolerant
CAN FD enabled
Glitch pulse length =1 TQ(N)
Test variables
FDF=0
There is one elementary test to perform for at least 1 bit rate configuration.
Elementary . . .
test cases #1 Recessive glitch at third TQ(N)

Refer to 6.2.3.
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Table 72 (continued)

Item Description

Set-up The IUT is left in the default state.

The LT sends a frame containing a dominant stuff bit in arbitration field.
The recessive bit before the stuff bit is shortened by one time quantum.

Execution After the first two time quanta of dominant value, it changes one time quantum to
recessive value according to elementary test cases. This dominant stuff bit is followed
by 6 recessive bits.

Redponse The IUT shat-respendwithan eFFror framre-exaety A bitmesaftertheHrstreepssive
to dominant edge of the stuff bit.

7.719 Glitch filtering test in idle state
7.709.1 Glitch filtering test in idle state 1 (single pulse)
Table 73 specifies the test of an IUT that will not detect an SOF when detected dominant leviel < (Prop_
Segi- Phase_Segl - 1 TQ).
Table 73 — Glitch filtering test in idle state ¥ (single pulse)
Item Description

Pulpose The purpose of this test is to verify that an\lUT will not detect an SOF when:
detected dominant level < [Prop_Seg(d) + Phase_Seg1(N) - 1 TQ(N)].
Classical CAN

CAN_VERSION CAN FD tolerant
CAN FD enabled
Sampling_Point(N) configuration as available by IUT.

Tes|t variables Glitch Pulse length-=Prop_Seg(N) + Phase_Seg1(N) - 1 TQ(N)

FDF=0
There is oner¢lementary test to perform for at least 1 bit rate configuration.

Eelz T::ZI;ZFY #1 Dominant pulse on IDLE bus [Prop_Seg(N) + Phase_Seg1(N) - 1 TQ(N)].
Reféer,to 6.2.3.

Setjup The IUT is left in the default state.

Exdeution The LT sends a dominant glitch according to elementary test cases for this test ¢ase.
Then the LT waits for 8 bit times.

Regdponse The IUT shall remain in the idle state.

7.719.2”_Glitch filtering test in idle state 2 (multiple pulses)

Table 74 specifies the test of an IUT that will not use any edge for resynchronization after detection of a
recessive to dominant edge in idle state (after hard synchronization).
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Table 74 — Glitch filtering test in idle state 2 (multiple pulses)

Item Description
The purpose of this test is to verify that an IUT will not use any edge for
Purpose resynchronization after detection of a recessive to dominant edge in idle state

(after hard synchronization).

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Test variables

Sampting—PointtNjconfigurationrasavattable by 9+
Dominant pulses on IDLE bus. Pulse group:
a) Firstglitch = (Prop_Seg(N) + Phase_Seg1(N) - 2)/2
b) Recessive time =2 TQ(N)
c) Second glitch = {[Prop_Seg(N) + Phase_Seg1(N) - 2]/2} - 1 minimum time quantum
d) Recessive time =1 TQ(N) + 2 minimum time quantum
e) Third glitch = Prop_Seg(N) + Phase_Seg1(N) - 2
FDF =0

There is one elementary test to perform for at least 1 bitrate configuration.

#1 Three dominant glitches separated by recessive(JQ(N) times. The first glitch

Eggzrzzzr;teiq activates tl_le edge detec_tion of_IUT. The next two glitchgs cover the TQ(N) position|
of the configured Sampling_Point(N) regarding to the first glitch.

Refer to 6.2.3.
Set-up No action required, the IUT is left in the default state.

The LT sends a dominant glitch group'according to elementary test cases for this test
Execution case.

Then, the LT waits for 8 bit timés to check that no error frame will start after that.
Response The IUT shall remain in the jdle state.

7.7.10 Non-Synchronization after aidominant sampled bit

Table 75 specifies the test to verify that no edge shall be used for resynchronization if the value dete¢ted

at the prevjious sample point is the same as the bus value immediately after the edge.

Table.75— Non-Synchronization after a dominant sampled bit

Iterh Description
The purpose of this test is to verify that no edge shall be used for resynchronization if the
Purpose value detected at the previous sample point is the same as the bus value immediately after

the edge.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

Glitch between 2 dominant sampled bits

Test variables
FDF=0
There is one elementary test to perform for at least 1 bit rate configuration.
Elementary . oo
test cases #1 One TQ recessive glitch in Phase_Seg2(N).
Refer to 6.2.3.
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Table 75 (continued)
Item Description
Set-up The IUT is left in the default state.
The LT sends a frame containing a dominant stuff bit in arbitration field.
At the position [NTQ(N) - Phase_Seg2(N) + 1] time quanta after the falling edge at the
Execution beginning of the stuff bit, the LT changes the value to recessive for one time quantum
according to elementary test cases.
The stuff bit is followed by 5 additional dominant bits.
TheldT-shallrespendwith-anerrerframeexacty-6-bit Himesatter the recessive to
Regponse dominant edge at the beginning of the stuff bit.
7.7]11 Synchronization when e < 0 and |e| < SJW(N) at “ACK” bit position
Table 76 specifies the test of the correct behaviour of an IUT that detects a negative phase grror e on a
recgssive to dominant edge with |e| < SJW(N) on bit position ACK.
Table 76 — Synchronization when e < 0 and |e| < SJW(N)-at“ACK” bit positior
Item Description
Putvose The purpose of this test is to verify the behavipu¥r of an [UT detecting a negativ¢ phase
p error e on a recessive to dominant edge with'je}< SJW(N) on bit position ACK.
Classical CAN
CAN_VERSION CAN FD tolerant
CAN FD enabled
Sampling_Point(N) and SJW(Ng¢configuration as available by IUT.
Tes|t variables
FDF =0
There is one elementary tést to perform for each possible value of e for at least | bit rate
configuration.
Elementary
test cases #1 The values tested for e are measured in time quanta with |e| € [1, SJW(N)].
Refer to 6.2.8;
Setjup The IUTs left in the default state.
The IT'sends a frame.
Exdcution The ET forces an amount of e TQ from end of CRC delimiter bit to dominant. Additjonally,
the ACK bit shall be forced to recessive from end of bit toward Sampling_Point(N) for
Phase_Seg2(N) + e according to elementary test cases. The bit shall be sampled a§ dominant.
Redponse The frame is valid, no error flag shall occur.

7.8| Testclass 8, bit timing CAN FD frame format

7.8.1 Sample point test

7.8.1.1 Sample point test at “BRS” bit position

Table 77 specifies the test of the correct position of the sample point of an IUT on bit position BRS.
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Table 77 — Sample point test at “BRS” bit position

Item Description

The purpose of this test is to verify the position of the sample point of an IUT on bit
position BRS.

CAN_VERSION CAN FD enabled

Sampling_Point(N) configuration as available by IUT.
Test variables BRS

FDF=1

There are two elementary tests to perform for at least 1 bit rate configuration:

Purpose

Elementary #1 test for early sampling point: bit level change to recessive before samplingpoint
test cases #2 test for late sampling point: bit level change to recessive after sampling point.

Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT sends a frame according to elementary test cases.

Test BRS #1:

The LT forces the BRS bit to dominant from beginning up to-one TQ(N) before
Execution Sampling_Point(N).

Test BRS #2:

The LT forces the BRS bit to dominant from beginning up to Sampling_Point(N).
Test BRS #1:

The modified BRS bit shall be sampled@s recessive.
The frame is valid. No error flag shall occur.
Response
Test BRS #2:

The modified BRS bit shall be sampled as dominant.

The frame is valid(Nperror flag shall occur. The bit rate will not switch for data phase.

7.8.1.2 Sample point test at “DATA” field

Table 78 specifies the testef-the correct position of the sample point of an IUT on bit position DATA

Table 78 — Sample point test at “DATA” field

Item Description
Purpose Thelgurpgfrem(‘)fc'_ch]ils test is to verify the position of the sample point of an [UT on bit
posttion BATAfietd:
CAN_VERSION CAN FD enabled
Sampling_Point(D) configuration as available by IUT.
Test variables DATA field
FDF=1
There are two elementary tests to perform for at least 1 bit rate configuration:
Elementary #1 testfor early sampling point: bit level change to recessive before sampling point;
test cases #2 test for late sampling point: bit level change to recessive after sampling point.
Refer to 6.2.3.
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Table 78 (continued)

Item

Description

Set-up

The IUT is left in the default state.

Execution

The LT sends a frame according to elementary test cases.
Test DATA #1:

The LT forces a recessive bit to dominant from beginning up to one TQ(D) before the

sampling point.

Test DATA #2:

The LT forces a dominant bit to recessive for Phase_Seg2(D).

Res

ponse

Test DATA #1:
The modified data bit shall be sampled as recessive.

The frame is valid. No error flag shall occur.

Test DATA #2:
The modified data bit shall be sampled as dominant:

The frame is valid. No error flag shall occur.

7.8

1.3 Sample point test at “CRC delimiter” bit position

79 specifies the test of the correct position afithe sample point of an IUT on bit pq

Tabte
delimiter.

Table 79 — Sample pointtest at “CRC delimiter” bit position

sition CRC

Item Description
Pulpose The. purpose of t_his' test is to verify the position of the sample point of an IUT o1 bit
position CRC delimiter.
CAN_VERSION CAN FD enabled
Sampling_Point(D) configuration as available by IUT.
Teslt variables CRG-delimiter
EDF=1
There are two elementary tests to perform for at least 1 bit rate configuration:
Elefnentary #1 test for early sampling point: bit level change to recessive before samplinjg point;
test cases #2 test for late sampling point: bit level change to recessive after sampling goint.

Refer to 6.2.3.
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Table 79 (continued)

Item

Description

Set-up

The IUT is left in the default state.

Execution

The LT sends a frame according to elementary test cases.
Test CRC delimiter #1:

The LT forces a recessive CRC delimiter bit to dominant from beginning up to one TQ(D)
before the Sampling point.

Test CRC delimiter #2:

The LT forces a recessive CRC delimiter bit to dominant from beginning up to the Sampling
point.

Response

Test CRC delimiter #1:
The modified CRC delimiter bit shall be sampled as recessive.

The frame is valid. No error flag shall occur.

Test CRC delimiter #2:
The modified CRC delimiter bit shall be sampled as dominant.

The frame is invalid. An error frame shall follow.

7.8.2 Hard synchronization on “res” bit

7.8.2.1 Hard synchronization on “res” bit (delayed eénd of FDF)

Table 80 specifies the test of an IUT that makes a hard synchronization when receiving a recessive to

dominant ¢dge delayed by e, where e € [SJW(N) +*1;NTQ(N) - Phase_Seg2(N) - 1].

Table 80 — Hard synchronization on “res” bit reception (delayed end of FDF)

Itemp Description
The purpose of thistest is to verify that the IUT makes a hard synchronization when
Purpose receiving a recessive to dominant edge delayed by e, where:
e € [SJW(Ng#1, NTQ(N) - Phase_Seg2(N) - 1]
CAN_VERS|ON CAN FD‘enabled

Test variables

Sampling_Point(N) and SJW(N) configuration as available by IUT.

“res” bit
FDF=1
BRS=1

Theretsomeetementary testto perfornr foreacir possibte vatue of e foratteastthitrate
configuration.

E;ginczr;teasry #1 The LT generates a valid frame with prolonged FDF bit by an amount of
e € [SJW(N) + 1, NTQ(N) - Phase_Seg2(N) - 1].
Refer to 6.2.3.
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Table 80 (continued)
Item Description
Set-up The IUT is left in the default state.
The LT sends a frame according to elementary test cases.
Execution The LT sets the first [Prop_Seg(N) + Phase_Seg1(N)] TQ’s of the recessive BRS bit to

dominant.

The modified BRS bit shall be sampled as recessive.

The hard synchronization shall correct the maximum phase error as defined in
Response 1S 11000 1

TOUTTOJO 1+

The frame is valid. No error flag shall occur.

7.8{2.2 Hard synchronization on “res” bit (early end of FDF)

Tabje 81 specifies the test of an IUT that makes a hard synchronization whef-receiving a recessive to
domiinant edge ahead by a negative phase error e, where e € {[SJW(N)+1], Bhase_Seg2(N)}.

Table 81 — Hard synchronization on res bit reception/(early end of FDF)

Item Description

The purpose of this test is to verify that the IUT makes a hard synchronization ywhen
Puipose receiving an early recessive to dominant edge between FDF and “res” bit by e, where:
e = Phase_Seg2(N)

CAN_VERSION CAN FD enabled

Sampling_Point(N) configuration as’available by IUT.
SJW(N) =1

res

FDF=1

BRS=0

ESI=1

There is oneelementary test to perform for each possible value of e for at least | bit rate
configuration.

Teslt variables

Elementary

test cases #1 _The LT generates a valid frame with shortened FDF bit by an amount of

e =Phase_Seg2(N).
Refer to 6.2.3.
Setjup The IUT is left in the default state.

The LT sends a frame according to elementary test cases.

Exdcution
The LT sets the last Phase_Seg2(D) TQ of the dominant BRS bit to recessive.
The modified BRS bit shall be sampled as dominant.
The hard synchronization shall correct the maximum phase error as defined in
Response

ISO 11898-1.

The frame is valid. No error flag shall occur. The bit rate will not switch for data phase.

7.8.3 Synchronization when e > 0 and e < SJW(D)

7.8.3.1 Synchronization when e > 0 and e < SJW(D) at ESI bit position

Table 82 specifies the test of an IUT that detects a positive phase error e on a recessive to dominant
edge with e < SJW(D) on bit position ESI.
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Table 82 — Synchronization when e > 0 and e < SJW(D) at ESI bit position

Item

Description

Purpose

The purpose of this test is to verify the behaviour of an [UT detecting a positive phase
error e on a recessive to dominant edge with e < SJW(D) on bit position ESI.

CAN_VERSION

CAN FD enabled

Sampling_Point(D) and SJW(D) configuration as available by IUT.

Test variables ESI=1
FDF=1
There is one elementary test to perform for each possible value of e for at least 1 bit ratg
configuration.

Elementary

test cases #1 The values tested for e are measured in time quanta with e € [1, SJW(D)].
Refer to 6.2.3.

Set-up The IUT is left in the default state.
The first e TQ(D) (e according to elementary test cases) of the ESI bit\are set to recessivg,

Execution then the following {Prop_Seg(D) + Phase_Seg1(D)] TQ(D)’s are setto dominant. The resf
of the ESI bit, Phase_Seg2(D)+1 is set to recessive. At all, ESI is lengthened by e TQ(D).
The modified ESI bit shall be sampled as recessive.

Response
The frame is valid. No error flag shall occur.

7.8.3.2 Synchronization when e > 0 and e < SJW(D) at DATA field

Table 83 sj
edge with

pecifies the test of an IUT that detects a positive phase error e on a recessive to dominant

p < SJW(D) on bit position DATA.

Table 83 — Synchronization when €\> 0 and e < SJW(D) at DATA field

Iterh Description
Purpose The purpose of this test isto.verify the behaviour of an IUT detecting a positive phase
p error e on a recessive to deminant edge with e < SJW(D) on bit position DATA.

CAN_VERS|ON CAN FD enabled
Sampling_Point(P)}and SJW(D) configuration as available by IUT.

Test variabjes DATA field
FDF=1
Therefis)one elementary test to perform for each possible value of e for at least 1 bit ratg
configuration.

Elementary

test cases #1 ' The values tested for e are measured in time quanta with e € [1, SJW(D)].
Refer to 6.2.3.

Set-up The IUT is left in the default state.
The LT sends a frame containing a dominant stuff bit in DATA field.
Then, the recessive to dominant edge before this dominant stuff bit shall be delayed by

. additional e TQ(D)’s of recessive value at the beginning of this stuff bit according to

Execution
elementary test cases.
The LT forces a part of Phase_Seg2(D) of the delayed stuff bit to recessive. This recessive
part of Phase_seg2 startat e - 1 TQ(D) after sampling point.
The modified data bit shall be sampled as recessive.

Response
The wrong value of stuff bit shall cause an error frame.
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7.8.3.3 Synchronization when e > 0 and e < SJW(D) at CRC delimiter bit position

Table 84 specifies the test of an IUT that detects a positive phase error e on a recessive to dominant
edge with e < SJW(D) on bit position CRC delimiter.

Table 84 — Synchronization when e > 0 and e < SJW(D) at CRC delimiter bit position

Item Description
PUrDOSe The purpose of this test is to verify the behaviour of an IUT detecting a positive phase
P error e on a recessive to dominant edge with e < SJW(D) on bit position CRC delimiter
CAN_VERSION CANTFDenabled
Sampling_Point(D) and SJW(D) configuration as available by IUT.
CRC:LSB=1
Teslt variables
CRC delimiter
FDF=1
There is one elementary test to perform for each possible value of e for at least | bit rate
configuration.
Elementary
test cases #1 The values tested for e are measured in time quanta-with e € [1, SJW(D)].
Refer to 6.2.3.
Setjup The IUT is left in the default state.

The LT sends a test frame with a recessivebit'value at last bit of CRC.
The LT forces the CRC delimiter to dominant bit value.

) Then, the recessive to dominant edge'between LSB of CRC and CRC delimiter shpll be
Exqcution delayed by additional e TQ(D)'’s of\recessive value at the beginning of CRC delimjiter bit
according to elementary test-cases.

The LT forces a part of Phase_Seg2(D) of the delayed CRC delimiter bit to recessjfive.
This recessive part of Phase_seg2 start at e - 1 TQ(D) after sampling point.

The modified CRC delimiter bit shall be sampled as recessive.
Regponse

The frame is valid, 1o error flag shall occur.

7.814 Synchronization when e > 0 and e > SJW(D)

7.8/44.1 Synchronization when e > 0 and e > SJW(D) at ESI bit position

Table 85 specifies.the test of an IUT that detects a positive phase error e on a recessive t¢ dominant
edge with e > SJW(D) on bit position ESI.

Table 85 — Synchronization when e > 0 and e > SJW(D) at ESI bit position

Item Description

The purpose of this test is to verify the behaviour of an IUT detecting a positive phase
error e on a recessive to dominant edge with e > SJW(D) on bit position ESI.

CAN_VERSION CAN FD enabled
Sampling_Point(D) and SJW(D) configuration as available by IUT.

Purpose

Test variables ESI=1
FDF=1
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Table 85 (continued)

Item

Description

Elementary
test cases

There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.

#1 The values tested for e are measured in time quanta where:
e € {[SJW(D) + 1], [NTQ(D) - Phase_Seg2(D) - 1]{
Refer to 6.2.3.

Set-up

The IUT is left in the default state.

Execution

The LT sends a frame with recessive ESI bit.
The LT invert the value of ESI bit to dominant value.

Then, the recessive to dominant edge between BRS and ESI shall be delayed by ‘additional
e TQ(D)’s of recessive value at the beginning of ESI bit according to elementary test casgs.

The LT forces a part of Phase_Seg2(D) of the delayed ESI bit to recessivé)This recessive
part of Phase_seg2 start at SJW(D) - 1 TQ(D) after sampling point.

Response

The modified ESI bit shall be sampled as recessive.

The frame is valid, no error flag shall occur.

7.8.4.2 Synchronization when e > 0 and e > SJW(D) at DATA field

Table 86 specifies the test of an IUT that detects a positive phase_error e on a recessive to domiant

edge with ¢ > SJW(D) on bit position DATA.

Table 86 — Synchronization when e > 0.and e > SJW(D) at DATA field

Iterh Description
Purpose The purpose of this test is to verifyzthe behaviour of an IUT detecting a positive phase
p error e on a recessive to dominant edge with e > SJW(D) on bit position DATA.
CAN_VERS|ON CAN FD enabled

Test variables

Sampling_Point(D) and SJW(D) configuration as available by IUT.
DATA field
FDF =1

12

There is one elementary test to perform for each possible value of e for at least 1 bit ratg¢
configuration.

Elementary #1 'FheWalues tested for e are measured in time quanta where:
test cases
e € {[SJW(D) + 1], [NTQ(D) - Phase_Seg2(D) - 1]}
Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT sends a frame containing a dominant stuff hit in DATA field
Then, the recessive to dominant edge before this dominant stuff bit shall be delayed by
. additional e TQ(D)’s of recessive value at the beginning of this stuff bit according to
Execution
elementary test cases.
The LT forces a part of Phase_Seg2(D) of the delayed stuff bit to recessive. This recessive
part of Phase_seg2 start at SJW(D) - 1 TQ(D) after sampling point.
The modified data bit shall be sampled as recessive.
Response
The wrong value of stuff bit shall cause an error flag.
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7.8.4.3 Synchronization when e > 0 and e > SJW(D) at “CRC delimiter” bit position

Table 87 specifies the test of an IUT that detects a positive phase error e on a recessive to dominant
edge with e > SJW(D) on bit position CRC delimiter.

Table 87 — Synchronization when e > 0 and e > SJW(D) at “CRC delimiter” bit position

Item Description
PUrDOSe The purpose of this test is to verify the behaviour of an IUT detecting a positive phase
P error e on a recessive to dominant edge with e > SJW(D) on bit position CRC delimiter.
CAN_VERSION CANTFDenabled
Sampling_Point(D) and SJW(D) configuration as available by IUT.
CRC:LSB=1
Teslt variables
CRC delimiter
FDF=1
There is one elementary test to perform for each possible value of e for at least | bit rate
configuration.
Elementary #1 The values tested for e are measured in time quanta-where:
test cases

e € {[SJW(D) + 1], [NTQ(D)~ Phase_Seg2(D) - 1]}
Refer to 6.2.3.
Setjup The IUT is left in the default state.

The LT sends a test frame with a recessive’bit value at last bit of CRC.

The LT forces the CRC delimiter todeminant bit value.

) Then, the recessive to dominantedge between LSB of CRC and CRC delimiter shpll be
Exdcution delayed by additional e TQ(D)'s"of recessive value at the beginning of CRC delimjiter bit
according to elementary test cases.

The LT forces a part of\Phase_Seg2(D) of the delayed CRC delimiter bit to recessfive. This
recessive part of Phase__seg?2 start at SJW(D) - 1 TQ(D) after sampling point.

The modified CRCdelimiter bit shall be sampled as recessive.
Regponse

The frame isivalid, no error flag shall occur.

7.8{5 Synchronization'when e <0 and |e| < SJW

7.8)5.1 Synchronization when e < 0 and |e| < SJW(D) at “ESI” bit position

Table 88 specifies the test of an IUT that detects a negative phase error e on a recessive t¢ dominant
edge with |ej.£ SJW(D) on bit position ESI.

Table 88 — Synchronization when e < 0 and |e| < SJW(D) at “ESI” bit position

Item Description

The purpose of this test is to verify the behaviour of an IUT detecting a negative phase
error e on a recessive to dominant edge with |e| < SJW(D) on bit position ESI.

CAN_VERSION CAN FD enabled

Sampling_Point(D) and SJW(D) configuration as available by IUT.
Test variables ESI=0

FDF =1

Purpose
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Table 88 (continued)
Item Description

There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.

Elementary

test cases #1 The values tested for e are measured in time quanta with |e| € [1, SJW(D)].
Refer to 6.2.3.

Set-up The IUT is left in the default state.
The LT sends a frame with dominant ESI bit.

E . The LT shortened the BRS bit by an amount of |e| TQ according to elementary test caseq.

xecution

Additionally, the ESI bit shall be forced to recessive value from
[Sync_Seg(D) + Prop_Seg(D) + Phase_Seg1(D) - e] up to end of bit.
The modified ESI bit shall be sampled as dominant.

Response
The frame is valid, no error flag shall occur.

7.8.5.2 Synchronization when e < 0 and |e| < SJW(D) at “DATA” field

Table 89 specifies the test of the correct behaviour of an IUT that detects &negative phase error e ¢n a

recessive t

b dominant edge with |e| < SJW(D) on bit position DATA.

Table 89 — Synchronization when e < 0 and |e| <.SJW(D) at “DATA” field

Itermh Description
Purpose The purpose of this test is to verify the behaviour of an IUT detecting a negative phase
p error e on a recessive to dominant edge with |e| < SJW(D) on bit position DATA.
CAN_VERS]ON CAN FD enabled
Sampling_Point(D) and SJW(D) configuration as available by IUT.
Test variabjes DATA field
FDF=1
There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.
Elementary
test cases #1 The values tested for e are measured in time quanta with |e| € [1, SJW(D)].
Refer to 6.223;
Set-up The [UTGs)left in the default state.
ThediI'sends a frame containing a dominant stuff bit in DATA field.
E . The LT shortened the DATA bit before the dominant stuff bit by an amount of |e| TQ
xecution .
according to elementary test cases.
Additionally, the Phase_Seg2(D) of the dominant stuff bit shall be forced to recessive.
The modified stuff bit shall be sampled as dominant.
Response
The frame is valid, no error flag shall occur.

7.8.5.3 Synchronization when e < 0 and |e| < SJW(N) at “ACK” bit position

Table 90 specifies the test of the correct behaviour of an IUT that detects a negative phase error e on a

recessive to dominant edge with |e| < SJW(N) on bit position ACK.
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Table 90 — Synchronization when e < 0 and |e| < SJW(N) at “ACK” bit position

Item Description
PUrpose The purpose of this test is to verify the behaviour of an [UT detecting a negative phase
p error e on a recessive to dominant edge with |e| < SJW on bit position ACK.
CAN_VERSION CAN FD enabled
Sampling_Point(N) and SJW(N) configuration as available by [UT.
Phase error e
Test variables
ACK
FDF=1
There is one elementary test to perform for each possible value of e for atdeast 1 bit rate
configuration.
Elementary
test cases #1 The values tested for e are measured in time quanta with |e| €{1s SJW(N)].
Refer to 6.2.3.
Setjup The IUT is left in the default state.
The LT sends a frame.
Exdcution The LT shortened the CRC delimiter by an amount of¢|e]NTQ according to elemenftary test
cases.
Additionally, the Phase_Seg2(N) of this dominant*ACK bit shall be forced to recqssive.
The modified ACK bit shall be sampled as dominant.
Redponse
The frame is valid, no error flag shall oceur.

7.8/6 Synchronization when e < 0 and |e| > SJW

7.8]6.1 Synchronization when e < 0 and-|e| > SJW(D) at “ESI” bit position

Table 91 specifies the test of the correctpehaviour of an IUT that detects a negative phase drror e on a
rec¢ssive to dominant edge with |e|> SJW(D) on bit position ESI.

Table 91 — Synchronization when e < 0 and |e| > SJW at “ESI” bit position

Item Description

Thepurpose of this test is to verify the behaviour of an IUT detecting a negativ¢ phase
error e on a recessive to dominant edge with |e| > SJW(D) on bit position ESI.

CAN_VERSION CAN FD enabled
Sampling_Point(D) and SJW(D) configuration as available by IUT.

Puypose

Phase error e

Tes|t variables
ESI=0
EDE =1
There is one elementary test to perform for each possible value of e for at least 1 bit rate
configuration.
Elementary #1 The values tested for e are measured in time quanta where:
test cases

le| € {[SJW(D) + 1], Phase_Seg2(D)}

Refer to 6.2.3.
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Table 91 (continued)

Item

Description

Set-up

The IUT is left in the default state.

Execution

The LT sends a frame.

The LT forces an amount of |e|] TQ from end of Phase_Seg2(D) of BRS bit to dominant
according to elementary test cases. By this, the BRS bit of the IUT is shortened by an
amount of SJW(D).

Additionally, the Phase_Seg2(D) of ESI bit shall be forced to recessive.

Tl Aifiad TCT Lo o1l 1 aaaanlad = 13-4

Response
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The frame is valid, no error flag shall occur.

7.8.6.2 Synchronization when e < 0 and |e| > SJW(D) at “DATA” field

Table 92 specifies the test of the correct behaviour of an [UT that detects a negative phase error e
recessive tp dominant edge with |e| > SJW(D) on bit position DATA.

Table 92 — Synchronization when e < 0 and |e| > SJW(D) at.“DATA” field

DIl A

Itemp Description
PUrpose The purpose of this test is to verify the behaviour of afi [UT detecting a negative phase
p error e on a recessive to dominant edge with |e| > SfJW(D) on bit position DATA.
CAN_VERS|ON CAN FD enabled

Test variables

Sampling_Point(D) and SJW(D) configuration(@s available by IUT.
Phase error e

DATA field

FDF=1

Elementary
test cases

There is one elementary test toiperform for each possible value of e for at least 1 bit ratg

configuration.

#1 The values tested for.e are measured in time quanta where:
|e|] € {[SJW(D) + 1], Phase_Seg2(D)}

Refer to 6.2.3.

Set-up

The IUT is Jeft-in the default state.

Execution

The LT sends a frame containing a dominant stuff bit in DATA field.
ThedUI'*forces an amount of |e| TQ from end of Phase_Seg2(D) of the DATA bit before the

domihant stuff bit to dominant according to elementary test cases. By this, the DATA bif

the IUT is shortened by an amount of SJW(D).
Additionally, the Phase_Seg2(D) of the dominant stuff bit shall be forced to recessive.

of

Response

The modified stuff bit shall be sampled as dominant.

The frame is valid, no error flag shall occur.

7.8.6.3 Synchronization when e < 0 and |e| > SJW(N) at “ACK” bit position

Table 93 specifies the test if the correct behaviour of an IUT that detects a negative phase error e on a
recessive to dominant edge with |e| > SJW(N) on bit position ACK.
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Table 93 — Synchronization when e < 0 and |e| > SJW(N) at “ACK” bit position

Item Description

The purpose of this test is to verify the behaviour of an [UT detecting a negative phase
error e on a recessive to dominant edge with |e| > SJW on bit position ACK.

CAN_VERSION CAN FD enabled
Sampling_Point(N) and SJW(N) configuration as available by [UT.

Purpose

Phase error e

Test variables
ACK
FDF=1
There is one elementary test to perform for each possible value of e for atdeast 1 bit rate
configuration.
Elementary #1 The values tested for e are measured in time quanta where:
test cases

le|l € {[SJW(N) + 1], Phase_Seg2(N)¥}
Refer to 6.2.3.
Setjup The IUT is left in the default state.

The LT sends a frame.

The LT forces an amount of |e] TQ from end of Phase_Seg2(N) of CRC delimiter bit to
Exdcution dominant according to elementary test cases. Bythis, the CRC delimiter bit of the IUT is
shortened by an amount of SJW(N).

Additionally, the Phase_Seg2(N) of ACK¢bitshall be forced to recessive.
The modified ACK bit shall be sampled’as dominant.

Regponse

The frame is valid, no error flag shall occur.

7.8]7 Glitch filtering test on positive phase error

7.8{7.1 Glitch filtering test on positive phase error at “res” bit position

Table 94 specifies the test to verify that there is only one synchronization within 1 bit tijne if there
arejadditional recessive to donlinant edges between synchronization segment and sample point on bit
posjtion “res” bit.

Table 94 ~Glitch filtering test on positive phase error at “res” bit position

Item Description

The purpose of this test is to verify that there is only one synchronization within 1 bit
Purpose time if there are additional recessive to dominant edges between synchronization
segment and sample point on bit position “res” bit.

CAN_VERSION CAN FD enabled

Test variables Glitch between synchronization segment and sample point.
FDF =1

There is one elementary test to perform for at least 1 bit rate configuration.

Elementary

#1 The LT forces the second TQ of “res” bit to recessive.
test cases

Refer to 6.2.3.
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Table 94 (continued)
Item Description
Set-up The IUT is left in the default state.
The LT sends a frame according to elementary test cases.
Execution
Additionally, the Phase_Seg2(N) of “res” bit shall be forced to recessive.
The modified “res” bit shall be sampled as dominant.
Response
The frame is valid, no error flag shall occur.
7.8.7.2 (litch filtering test on positive phase error at “DATA” field
Table 95 specifies the test to verify that there is only one synchronization within 1 bit time.if there
are additignal recessive to dominant edges between synchronization segment and sample.point o1} bit
position DATA.
Table 95 — Glitch filtering test on positive phase error at “DATA field
Iterh Description
The purpose of this test is to verify that there is only one synchronization within 1 bit
time if there are additional recessive to dominant edges between synchronization
Purpose segment and sample point on bit position DATA.
The test also verifies that an IUT is able to synchronize on a minimum duration pulse
obeying to the synchronization rules.
CAN_VERS|ON CAN FD enabled
Sampling_Point(D) and SJW(D) configuratien as available by IUT.
Test variabjes Glitch between synchronization segment'and sample point.
FDF=1
There is one elementary test to(perform for at least 1 bit rate configuration.
Elementary #1 The LT forces the secondTQ of a dominant stuff bit to recessive.
test cases
Refer to 6.2.3.
Set-up The IUT is left in the\default state.
The LT sends a fraine according to elementary test cases.
Execution
Additionally, the Phase_Seg2(D) of this dominant stuff bit shall be forced to recessive.
The modified stuff bit shall be sampled as dominant.
Response
Thedrare is valid, no error flag shall occur.
7.8.7.3 (litch filtering test on positive phase error at “ACK” bit position
Table 96 specifies the test to Verlfy that there is only one synchronlzatlon within 1 bit time 1f there is
an additions : : bit
position ACK.
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Table 96 — Glitch filtering test on positive phase error at “ACK” bit position

Item Description
The purpose of this test is to verify that there is only one synchronization within 1 bit
Purpose time if there is an additional recessive to dominant edge between synchronization

segment and sample point on bit position ACK.

CAN_VERSION

CAN FD enabled

Sampling_Point(N) and SJW(N) configuration as available by IUT.

Glitch between synchronization segment and sample point.

Test variables o
FDF=1
There is one elementary test to perform for at least 1 bit rate configuration.
Elementary #1 The LT forces the second TQ of ACK bit to recessive.
test cases
Refer to 6.2.3.
Setjup The IUT is left in the default state.
The LT sends a frame according to elementary test cases.
Exdcution
Additionally, the Phase_Seg2(N) of this ACK bit shallcbeforced to recessive.
The modified ACK bit shall be sampled as dominant:
Regponse

The frame is valid, no error flag shall occur.

7.8{8 Glitch filtering test on negative phase error

7.818.1 Glitch filtering test on negative phase error at “ESI” bit position

Table 97 specifies the test to verify that there\is only one synchronization within 1 bit timg if there is
an ddditional recessive to dominant edge bétween two sample points where the first edge cojmes before

the[synchronization segment on bit positien ESI.

Table 97 — Glitch filtering test on negative phase error at “ESI” bit position

Item Description
The purpese of this test is to verify that there is only one synchronization within 1 bit
Puipose time if there is an additional recessive to dominant edge between two sample ppints

where the first edge comes before the synchronization segment on bit position ESI.

CAN_VERSION

CAN FD enabled

Sampling_Point(D) and SJW(D) configuration as available by IUT.

Bit start with negative offset and glitch between synchronization segment and sample point.

Teslt variables

ESI=0

FDF =1

There is one elementary test to perform for at least 1 bit rate configuration.
Elementary #1 The LT reduce the length of BRS bit by one TQ(D) and the LT force the second TQ
test cases of ESI to recessive.

Refer to 6.2.3.
Set-up The IUT is left in the default state.

The LT sends a frame according to elementary test cases.
Execution

Additionally, the Phase_Seg2(D) of ESI bit shall be forced to recessive.

The modified ESI bit shall be sampled as dominant.
Response

The frame is valid, no error flag shall occur.
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7.8.8.2  Glitch filtering test on negative phase error at “DATA” field

Table 98 specifies the test to verify that there is only one synchronization within 1 bit time if there is
an additional recessive to dominant edge between two sample points where the first edge comes before
the synchronization segment on bit position DATA.

Table 98 — Glitch filtering test on negative phase error at “DATA” field

Item Description

The purpose of this test is to verify that there is only one synchronization within 1 bit
Purpose time-if-thereisanadditionalrecessive-to-dominant-edgebetweentwo-samplepoints

where the first edge comes before the synchronization segment on bit position DATA{
CAN_VERS|ON CAN FD enabled

Sampling_Point(D) and SJW(D) configuration as available by IUT.

Bit start with negative offset and glitch between synchronization segment and sample pojint.
Test variabjes

DATA field

FDF=1

There is one elementary test to perform for at least 1 bit rate eonfiguration.
Elementary #1 The LT reduce the length of a DATA bit by one TQ(D) andjthe LT force the second T(
test cases of this dominant stuff bit to recessive.

Refer to 6.2.3.
Set-up The IUT is left in the default state.

The LT sends a frame according to elementarystest cases.
Execution Additionally, the Phase_Seg2(D) of this dominant stuff bit shall be forced to recessive.

The bit shall be sampled as dominant.

The modified stuff bit shall be sampled as dominant.
Response

The frame is valid, no error flag-shall occur.
7.8.8.3 (litch filtering test on negative phase error at “ACK” bit position
Table 99 specifies the test to verify that there is only one synchronization within 1 bit time if thete is
an additional recessive to dominant édge between two sample points where the first edge comes before
the synchrpnization segment on bit position ACK.

Table 99 — Glitch filtering test on negative phase error at “ACK” bit position
Item Description

The purpose of this test is to verify that there is only one synchronization within 1 bit

time if there is an additional recessive to dominant edge between two sample points
Purpose where the first edge comes before the synchronization segment on bit position ACK.

The testalso veriiles that an IUT 1s able to Synchronize on a minimum duration pulse
obeying to the synchronization rules.

CAN_VERSION

CAN FD enabled

Test variables

Sampling_Point(N) and SJW(N) configuration as available by IUT.

Bit start with negative offset and glitch between synchronization segment and sample point.
ACK

FDF=1
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Table 99 (continued)
Item Description
There is one elementary test to perform for at least 1 bit rate configuration.
Elementary #1 The LT reduce the length of CRC delimiter bit by one TQ(D) and the LT force the
test cases second TQ of ACK bit to recessive.
Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT sends a frame according to elementary test cases.
Execution
Additionally, the Phase_Seg2(N) of this dominant ACK bit shall be forced to recgssive.
The modified ACK bit shall be sampled as dominant.
Redponse

The frame is valid, no error flag shall occur.

7.8]9 No synchronization after a dominant sampled bit

7.819.1 No synchronization after a dominant sampled bit at “BRS” bit position

Tabje 100 specifies the test to verify that no edge shall be used for synchronization if the valye detected

at the previous sample point is the same as the bus value immedjately after the edge on bit pa

Table 100 — No synchronization after a dominantisampled bit at “BRS” bit posif

sition BRS.

ion

Item

Description

Puipose

The purpose of this test is to verify:that no edge shall be used for synchronizati

value detected at the previous sample point is the same as the bus value immedjiately after

the edge on bit position BRS.

pn if the

CAN_VERSION

CAN FD enabled

Sampling_Point(N) andSJW(N) configuration as available by IUT.

Recessive to dominant'edge between 2 dominant bits.

Tesft variables

BRS=0

FDF =1

There is‘orie elementary test to perform for at least 1 bit rate configuration.
Elementary #1 ¢The LT forces the first two TQ(N) and the complete Phase_Seg2(N) of BRS hit to
tesf cases recessive.

Refer to 6.2.3.
Setjup The IUT is left in the default state.

The LT sends a frame with dominant BRS bit.
Exdcution

The LT inverts parts of BRS bit according to elementary test cases.

The modified BRS bit shall be sampled as dominant.
Response

The frame is valid. No error flag shall occur. The bit rate will not switch for data phase.

7.8.9.2 No synchronization after a dominant sampled bit at “DATA” field

Table 101 specifies the test to verify that no edge shall be used for synchronization if the value detected
at the previous sample point is the same as the bus value immediately after the edge on bit position DATA.
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Table 101 — No synchronization after a dominant sampled bit at “DATA” field

Item Description
The purpose of this test is to verify that no edge shall be used for synchronization if the
Purpose value detected at the previous sample point is the same as the bus value immediately

after the edge on bit position DATA.

CAN_VERSION

CAN FD enabled

Sampling_Point(D) and SJW(D) configuration as available by IUT.

Recessive to dominant edge between 2 dominant bits.

Test variables e e 1
FDF=1
There is one elementary test to perform for at least 1 bit rate configuration.
Elementary #1 The LT forces the stuff bit to dominant from the second TQ(D) until the beginning df
test cases Phase_Seg2(D).
Refer to 6.2.3.
Set-up The IUT is left in the default state.
The LT sends a frame containing a recessive stuff bit in data phase.
Execution The LT forces a recessive stuff bit inside DATA field to dominant according to elementaiy
test cases.
The modified stuff bit shall be sampled as dominant{
Response The dominant sampled stuff bit shall be detected asa stuff error and shall be followed by

an error frame.

7.8.9.3 No synchronization after a dominant sampléd bit at “CRC delimiter” bit position

Table 102 dpecifies the test to verify that no edge shall'be used for synchronization if the value deteq

ted

at the prevjous sample point is the same as the buswalue immediately after the edge on bit position CRC
delimiter.
Table 102 — No synchronization after-a dominant sampled bit at “CRC delimiter” bit positign
Iterh Description
The purpose ofithis test is to verify that no edge shall be used for synchronization if the
Purpose value detectedat the previous sample point is the same as the bus value immediately after
the edge’onbit position CRC delimiter.
CAN_VERSION CANFD,enabled

Test variables

Sampling_Point(D) and SJW(D) configuration as available by IUT.
Recessive to dominant edge between 2 dominant bits.
CRC delimiter

EDE=1

There is one elementary test to perform for at least 1 bit rate configuration.

Elementary #1 The LT forces the CRC delimiter bit to dominant from the second TQ until the

test cases beginning of Phase_Seg2(N).
Refer to 6.2.3.

Set-up The IUT is left in the default state.
The LT generates a frame with last CRC bit dominant.

Execution
The LT forces the CRC delimiter bit to dominant according to elementary test cases.
The modified CRC delimiter bit shall be sampled as dominant.

Response
The frame is invalid. The CRC delimiter shall be followed by an error frame.
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8 Testtype 2, transmitted frame
8.1 Testclass 1, valid frame format

8.1.1 Identifier and number of data bytes test in base format

Table 103 specifies the test of the correct transmission of frames in base frame format with different
identifiers and data field lengths.

Table 103 — Identifier and number of data hyfpc testin base format

Item Description

This test verifies the capacity of the IUT to transmit a frame with different identifiers and

Purpose different numbers of data in a base format frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID
ID DLC
Test variables DLC EDE=1,res=0,BRS =1, ESI=0
FDF =0 A'device with limited payload byteg will be
tested with the CCy, padding payloaf for the
not supported bytes of payload.
The CAN ID shall be element of: The CAN ID shall be element of:
€ [000}, 7FFy ] €000y, 7FFy |
Different CAN IDs are used-for test. Different CAN IDs are used for test.
#1 CANID = 555, #1 CANID =555y
. #2 CANID = 24A) #2 CANID =2AAy
tesf cases Y #3 CAN ID«= 000y #3 CANID =000
#4 CANTD= 7FFy, #4 CANID = 7FFy
#5 _cANID = a random value #5 CAN ID = arandom value
Testéd number of data bytes:€ [0, 8]. Be[sfg?l?l[lg(l)l])?j szf]asa[g}z,}ej:[ié]oj %68}512]
Yrmber of tests: 9 x selected ID Number of tests: 16 x selected ID

Setjup The IUT is left in the default state.

A single test frame is used for each elementary test. The LT causes the IUT to trjnsmit a
data frame with the parameters according to elementary test cases.

Exdcution

The IUT shall not generate any error flag during the test.

Re porise

The content of the frame shall match the LT request.

8.1.2 Identifier and number of data bytes test in extended format

Table 104 specifies the test of the correct transmission of frames in extended format with different
identifiers and data field lengths.
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Table 104 — Identifier and number of data bytes test in extended format

Item

Description

Purpose

This test verifies the capacity of the IUT to transmit a data frame with different identifiers

and different numbers of data in an extended format frame.

Classical CAN

Test variables

DLC
FDF=0
r0=0

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID
t DLC

FDF=1,res=0,BRS=1,ES[=0

A device with limited payload bytes.Will be
tested with the CCy, padding pdyload for th
not supported bytes of payload:

9%

The CAN ID shall be element of:
€[00000000y, 1FFFFFFFy, |

Different CAN IDs are used for test.
#1 CANID = 15555555
#2 CANID = 0AAAAAAAy

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

Different CAN IDs are used for test.
#1 CANID &15555555
#2 CAND = 0AAAAAAAy

Elementary _
test cases #3 CANID=00000000p #3QGAN ID = 00000000y
#4 CANID = 1FFFFFFFy, #40 CAN ID = 1FFFFFFFy
#5 CAN ID = random value #5 CAN ID = random value
) Tested number of data bytes: € [0, 8] U[12]
Tested number of data bytes: € [0, 8] U [16] U [20] U [24] U [32] U [48] U [64]
Number of tests: 9 x selected ID Number of tests: 16 x selected ID
Set-up The IUT is left in the default state.
E . A single test frame is used for'each elementary test. The LT causes the IUT to transmit g
xecution . .
data frame with the parameters according to elementary test cases.
The IUT shall not gefierate any error flag during the test.
Response
The content of the frame shall match the LT request.
NOTE An implementation with limited ID range may not be able to transmit the frame.

8.1.3 Arpitration in base format frame

Table 105 dpecifies the'test of the capability to manage the arbitration mechanism on every bit posif

in a base fqrmat fraie of the IUT.

Table 105 — Arbitration in base format frame

—e

on

Item Description
Purpose i[)‘.his test VEI?ifiES the capability of the- IUT to manage the arbitration mechanism on every
it position in a base format frame it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID ID
Test variables RTR RRS=0
FDF=0 FDF=1
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Table 105 (continued)
Item Description
For an OPEN device, there are, at most, 11 elementary tests to perform.
Transmitted frame Description of the Number of
D RTR/RRS DATA concerned arbitration elementary
field bit(S) test
Elementary 7EFy 0 No data Collision on all bits equal to 1 10
test cases
010y 0 No data Collision on all bits equal to 1 1
ForaSPECHCdeviceattpossibtepossibitities of tramsmrittingarecessivearbitration bit
shall be considered.
For CAN FD enabled test, the RTR is represented by RRS and transmitted as 0.
Setjup The IUT is left in the default state.
The LT causes the IUT to transmit a frame. Then, the LT forces a recessive bit in|the
Exdcution arbitration field to the dominant state according to the table in elementary test|cases and
continues to send a valid frame.
The IUT shall become receiver when sampling the dominant bit sent by the LT.
Redponse As soon as the bus is idle, the IUT shall restart the transmission of the frame.

The IUT shall not generate any error flag during the test.
The content of the frame shall match the LT request:

8.1/4 Arbitration in extended format frame test

Table 106 specifies the test of the capacity that manages the arbitration mechanism on every bit
posftion in an extended format frame of the IUT.

Table 106 — Arbitration‘in extended format frame test

Item Description
This test verifies the capacity of the IUT to manage the arbitration mechanism or] every bit
Puipose R . e
position in an exter{ded format frame it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolefant CAN FD enabled
CAN FD-enabled
ID ID
Tes|t variables RTR RRS=0
FDF=0 FDF=1
For an OPEN device, there are at most 31 elementary tests to perform.
Transmitted frame Description of the Nuymber of
ID RTR/RRS DATA concerned bit(s) el¢gmentary
field test
1FBFFFFFy 0 No data Collision on all bits 28
equalto 1
Elementary o )
test cases 00400000y 0 No data Collision on all bits 1
equalto 1
004000004 0 No data Collision on SRR and 2
IDE bit
For a SPECIFIC device, all possible cases of transmitting a recessive arbitration bit shall be
considered.
For CAN FD enabled test, the RTR is represented by RRS and transmitted as 0.
Set-up The IUT is left in the default state.
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Table 106 (continued)
Item Description
The LT causes the IUT to transmit a frame. The LT forces a recessive bit in the arbitration
Execution field to the dominant state according to the table in elementary test cases and continues
to send a valid frame.
The IUT shall become receiver when sampling the dominant bit sent by the LT.
Response As soon as the bus is idle, the IUT shall restart the transmission of the frame.
P The IUT shall not generate any error flag during the test.
The content of the frame shall match the LT request.
NOTE An-implementationwith- imited D ranse maynotbe-able to-transmit the frame:
8.1.5 Madssage validation
Table 107 $pecifies the test to the correct point of time at which a message transmitted by the IU[T is
taken to b valid.
Table 107 — Message validation
Item Description
Purpose The purpose of this test is to verify the point of time at whi¢hha message transmitted by
p the IUT is taken to be valid.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN.FD enabled
CAN FD enabled
Test variabjes FDF=0 FDF =1
There is one elementary test to perform.
Elementary
test cases #1 On the first bit of the intermission field of the frame sent by the IUT, the LT forces tle
bit value to dominant.
Set-up The IUT is left in the defaultstate.
. The LT causes the IUT to transmit a data frame. The LT causes the IUT to generate an
Execution )
overload frame according to elementary test cases.
The IUT shall not-generate any error flag during the test.
Response
The IUT shallmet restart any frame after the overload frame.
8.1.6 Stuff bit generatien capability in base format frame
Table 108 4pecifies thes;test of the correct generation of stuff bits in a base format frame.

76

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=013615cca49b6a399def47e827f3ef68

ISO 16845-1:2016(E)

Table 108 — Stuff bit generation capability in base format frame

Item Description
Purpose "f[‘he purpose of this test is to verify that an IUT correctly generates the stuff bits in a base
ormat frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID
ID RRS
RTR BRS
Tes|t variables DLC ESI
DATA DLC
FDF=0 DATA
FDF=1
;Oe rrr?:n(szyl\ltgs?c‘;igslggfgoi?rf.e six The following cases are tested.
CBFF FBFF
ID CTRL DATA ID CTRL DATA
#1 078, 08y 01y, #1 078, OAEh F8,
all others bytes all others Qytes
Elp 78h
#2  41F, 01y 00p #2  47Cn  0A8y all bytes 3@y
Elementary #3 47F, 01y 1Fp #3 41E, OBEL all bytes 1Ky
test cases #4 758, 00, — #4  20F, O09F, all bytes Ofy,
#5 777n 01y 1Ep #5 107, 08F, allbytes 87n
#6 7EF, 42 — #6 7C3p 083y  all bytes C3y
For a SPECIFIC device, all possible #7 3E1ly, 0A3y allbytesEly
dominant ecessve sifbis Inide u 150, oatn albytes
be considered. #9  000p 0AOn —
#10 7FFp 0BOp
There are 10 elementary tests to perform.
Setjup The IUT is left in the default state.
Exdcution The LT causes the IUT to transmit a frame according to elementary test cases.
Redponse The IUT shall not generate any error flag d}lring the test.
The IUT shall correctly generate all stuff bits.

8.1.7—Stuff bit generation capability imextended framme

Table 109 specifies the test of the correct generation of stuff bits in an extended frame.
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Table 109 — Stuff bit generation capability in extended frame

Item Description
The purpose of this test is to verify that an IUT correctly generates the stuff bits in an
Purpose
extended frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID
ID SRR
SRR RRS
RTR BRS
Test variabjes
DLC ESI
DATA DLC
FDF=0 DATA
FDF=1
The following are the cases for an FEFF
OPEN device. ID CTRL DATA

#1 01E38787, 6AEy,  F8jp

CEFF all others bytes
ID CTRL DATA 784
#1 07C30FOF, 188, allbytes |#2XC~ 11F3C3C3, 6A8,  all bytes 3Cp
3Ch
Elementary #2  07COFOF0O, 181, 00y #3  1079C1El, 6BE,  all bytes 1Ej
test cases #3  1FB80000, 181, AOp #4  083dFOF0, 69F,  all bytes OFy

#5 041EF878, 68F; all bytes 87y
perform. #6 1F0C3C3Cn,  683h all bytes C3y

For a SPECIFIC device,all possible #7 OF861E1Eh  6A3n all bytes Elp

dominant and recessive stuff bits #8 07C30F0F, 6A1y all bytes FOp
inside and at thelend of ea.ch #9 1FFC0000}1 6A0h
stuffed field shall be considered.

There are three elementarytests to

#10 O0003FFFF, 6B0y —

Set-up The [UTdseft in the default state.
Execution The El'causes the IUT to transmit a frame according to elementary test cases.
Response The’TUT shall not generate any error flag during the test.

The [UT shall correctly generate all stuff bits.

8.1.8 Tansmission on the third bit of intermission field after arbitration lost

Table 110 specifies the test of an IUT that is able to transmit a frame on reception of an SOF starting at
the third bit of the intermission field following the arbitration winning frame.
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Table 110 — Transmission on the third bit of intermission field after arbitration lost

Item Description
The purpose of this test is to verify that an IUT is able to transmit a frame on reception of
Purpose an SOF starting at the third bit of the intermission field following the arbitration winning
frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled

CAN FD enabled

IlltCl lllibDiUll flC}d - 2 :Jlt IlltCl lllibbiUll flC}l:‘l - 2 :Jlt

Teslt variables
FDF=0 FDF=1
For OPEN devices, the identifier shall start with 4 dominant bits.

For a SPECIFIC device which cannot send such an identifier, any other value may be used.

Elementary There are two elementary tests to perform:

tesf cases

#1 the identifier shall start with 4 dominant bits;
#2 the identifier shall start with 5 recessive bits.

Setjup The IUT is left in the default state.

The LT causes the IUT to transmit a frame accordingto elementary test cases.

Exdcution The LT sends a frame with higher priority atthe’same time, to force an arbitratjon lost
for the frame sent by the IUT. At start of intermission, the LT waits for 2 bit tim¢s before
sending an SOF.

Regdponse The IUT shall repeat the frame starting with the identifier without transmitting any SOF.

8.2| Test class 2, error detection
8.2]1 Biterror testin base format frame

Tabje 111 specifies the test of the ability of the IUT to detect a bit error when the bit it tra

bas

e format frame is different from the bit it receives.

Table 111 — Bit error test in base format frame

hsmits in a

Item Description
Putbose This test verifies that the IUT detects a bit error when the bit it is transmitting |n a base
P format frame is different with the bit it receives.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
. o ) Each frame field with exception of the
Eacrame e witiT eXCeptolT o1 te arbitration field where only dominant bits
arbitration field where only dominant shall be modified and the ACK slot that will
Test variables bits shall be modified and the ACK slot not be tested.
that will not be tested.
DLC - to cause different CRC types
FDF=0
FDF=1
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Table 111 (continued)

Item Description
The test shall, at minimum, modify at least
. . 1 dominant and 1 recessive bit in each
The test shall, at minimum, modify at . . .
. X . field of the frame except of the arbitration
least 1 dominant and 1 recessive bit . . .
. . field for where only dominant bits shall be
in each field of the frame except for the modified
Elementary arbitration field for which only dominant '
test cases bits shall be modified. The ACK slotis not |The ACK slot is not tested.
tested. Bit error in a fix stuff bit for CRC (17) and
There are I3 elementary tests to pertform. [CRC (Z1JF biterror mCRC (17)and CRC{Z]1)
There are 21 elementary tests to perform.
Set-up The IUT is left in the default state.
. The LT causes the IUT to transmit the frames and creates a bit error according to
Execution
elementary test cases.
The IUT shall generate an active error frame starting at the bit positiomfollowing the
Response corrupted bit.
The IUT shall restart the transmission of the data frame as soonas the bus is idle.

8.2.2 Biterror in extended format frame

Table 112 gpecifies the test of the ability of the IUT to detect a bit exror when the bit it transmits i an
extended fprmat frame is different from the bit it receives.

Table 112 — Bit error in extended frame test

CAN FD enabled

Item Description
Purpose This test Verifies_ thz_at the IUT detects a b_it error when the bit it is transmitting in an
extended frame is different fromithe bit it receives.
Classical CAN
CAN_VERS]|ON CAN FD tolerant CAN FD enabled

Test variables

Each frame field-with exception of the
arbitration-field where only dominant
bits shall'‘be‘modified and the ACK slot
that willsiot be tested.

FDE=0

Each frame field with exception of the
arbitration field where only dominant bits
shall be modified and the ACK slot that will
not be tested.

DLC - to cause different CRC types
FDF=1

The test shall modify at least 1

The test shall modify at least 1 dominant
extended identifier bit, bit error in fix stuff

Elementary dominant extended identifier bitand |4 ¢ - pe (17) and CRC (21) + bit error in
test cases the "FDF”, 'r0” bits. CRC-17)and-CRC24)

There are 14 elementary tests to perform. There are 21 elementary tests to perform.
Set-up The IUT is left in the default state.

. The LT causes the IUT to transmit the frames and creates a bit error according to

Execution

elementary test cases.

The IUT shall generate an active error frame starting at the bit position following the
Response corrupted bit.

The IUT shall restart the transmission of the data frame as soon as the bus is idle.
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8.2.3 Stuff error test in base format frame

Table 113 specifies the test of the detection of an error in a base frame when after the transmission of 5
identical bits, the IUT receives a sixth bit identical to the five precedents.

Table 113 — Stuff error test in base format frame

Item Description

This test verifies that the IUT detects an error when after the transmission of

Purpose 5 identical bits, it receives a sixth bit identical to the five precedents. This test is
executedwith abase format frame

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
ID ID
RTR DLC
Test variables DLC DATA byte Q-defined in test case, all pther
DATA DATA byte'= 55},
FDF=0 FDF =1
VAvlillfgéfEebsitthithin the defined frames Al stuff bits up to the second payload byte

within the defined frames will be tegted.

There are 35 elementary tests to There are 39 elementary tests to pefform.

perform.
CEFF FBFF
ID CTRL DATA ID CTRL DATA
#1 078, 08 0y, #1 078y 0AERL F8y
al others bytes
Elp
Elementary #2  41F, 01y 00y #2 47Cy 0A8y 3Ch
test cases #3  47Fp_\01y 1Fp #3 41Ep 0BEp 1Ep
#4  758y) 00y — #4  20Fy 09Fy OFh
#5 ~777n 01y 1Fp #5 107y 08Fp 87h
#6~ 7EFy, 42y — #6  7C3y 083y C3p

For an OPEN device, at least one stuff #7 3E1p 0A3h Elp
error shall be generated at each stuffed |,g 1FOy, 0A1} FOy,
field.

For a SPECIFIC device, at least one stuff
error shall be generated at each stuffed
field, where a stuff bit can occur.

#9 000y 0AOp —
#10 7FFyp 0BOy —

S t Thao IIIT lofe 2o o daf. e gt
etp TICToT STttt atratreStates

The LT causes the IUT to transmit the frames and creates a stuff error according to

Execution
elementary test cases.

The IUT shall generate an error frame at the bit position following the corrupted stuff bit.
Response

The IUT shall restart the transmission of the data frame as soon as the bus is idle.

8.2.4 Stuff error test in extended frame format

Table 114 specifies the test of the detection of an error in an extended frame when after the transmission
of 5 identical bits, it receives a sixth bit identical to the five precedents.
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Table 114 — Stuff error test in extended frame format

Item Description
This test verifies that the IUT detects an error when after the transmission of
Purpose 5 identical bits, it receives a sixth bit identical to the five precedents. This test is
executed with an extended frame.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled

CAN FD enabled

A A nY
1y

SRR
ID RRS
RTR BRS
Test variabjes DLC ESI
DATA DLC
FDF=0 DATA byte 0 defined'in test case,
all other DATA byte = 55p,.
FDF =1
All stuff bits within the defined frames will |All stuffibits up to the second payload byfe
be tested. withirtthe defined frames will be tested.

There are 35 elementary tests to perform. |Tdiere are 79 elementary tests to perforn

=}

CEFF FEFF
ID CTRL DATA ID CTRL DATA

#1  07C30F0F, 188 All byte3€y #1 01E38787, 6AE,  F8y

#2  07COFOF0n, 181, 00y #2 11F38787, 6A8,  3Ch
Elementary #3  1FB80000, 181y . Afy #3  1079C1El, 6BE,  1Ep
test cases

#4 00000000, 181y ,00n #4 083dFOF0, 69Fy 0Fp

For an OPEN device, at least one stuff error |#5 041EF878, 68Fp 87h

shall be generated-ateach stuffed field. #6 1F0C3C3C,  683; 3y,

For a SPECIFIC device, at least one stuff H#7 0F861E1E;, 6A3, Elp

error shall be generated at each stuffed

field, whefea stuff bit can occur. #8 07C30F0Fn  6Aln  FOp

#9 1C3FC3C3,  6A0y —
#10 020FE1FF, 6BOy —
Set-up TheTUT is left in the default state.
. The LT causes the IUT to transmit the frames and creates a stuff error according to

Execution

elementary test cases.

The IUT shall generate an error frame at the bit position following the corrupted stuff pit.
Response

The IUT shall restart the transmission of the data frame as soon as the bus is idle.

8.2.5 Form error test

Table 115 specifies the test of the detection of a form error when the transmitted fixed-form bit field is
different from the received bit.
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Table 115 — Form error test

Item

Description

Purpose

This test verifies that the IUT detects a form error when the transmitted fixed-form bit
field is different from the bit it receives.

CAN_VERSION

Classical CAN
CAN FD tolerant CAN FD enabled
CAN FD enabled

CRC delimiter

CRC delimiter ACK delimiter, (2 ACK bits are used
ACK delimiter EOF (the first, the fourth and ¢he'lagt one)
Teslt variables
EOF (the first, the fourth and the last one) |Fixed stuff bit at CRC (17)
FDF=0 Fixed stuff bit at CRC (27)
FDF =1
There are 16 elementary tests to pgdrform.
There are five elementary tests to #1 CRC déimiter
perform.
#1 CRC delimiter #2 ACKdelimiter
Elefnentary #2 ACK delimiter #Orbitl
test cases ;
#3 EOF bit 1 #4 EOF bit 4
#4 EOF bit4 #> EQFbit7
#5 EOF bit 7 #6 Fix stuffbitat CRC (17) - (6 bit§)
#7 Fix stuff bit at CRC (21) - (7 bitp)
Setjup The IUT is left in the default'state.
E . The LT causes the IUT te'tfansmit a frame. Then, the LT creates a form error oh the fields
xdcution . .
listed in elementary test cases.
The IUT shall genrerate an error frame at the bit position following the corruptgd bit.
Regponse

The IUT shallrestart the transmission of the frame as soon as the bus is idle.

8.2)6 Acknowledgement error

Tabje 116 specifies the-test of the detection of an acknowledgement error when the received|ACK slot is

recgssive.
Table 116 — Acknowledgement error
Item Description

This test verifies that the IUT detects an acknowledgement error when the redeived
Puipose . .

ACK slot is recessive.

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled

CAN FD enabled

ACK slot: 1 bit ACK slot: 2 bits
Test variables

FDF=0 FDF=1
Elementary There is one elementary test to perform.
test cases #1 ACK slot = recessive
Set-up The IUT is left in the default state.
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Table 116 (continued)

Item Description

Execution

The LT causes the IUT to transmit a base format frame. Then, the LT does not send the
ACK slot according to elementary test cases.

The IUT shall generate an error frame starting at the bit position following the ACK slot.

Response
The IUT shall restart the transmission of the frame as soon as the bus is idle.
For classical format frame usage, the IUT shall generate an error frame starting at the bit
position following the 1-bit wide ACK slot.
NOTE
LoD forcoa o4 £o00 o0 tha lllT chall oo o o froina fortinag o+l o L o ibioaa
ForFPtermattratrethe HH shaHeereratearerrerframestarteatthe bipesitden
following the 2-bit wide ACK slot.
8.2.7 Form field tolerance test for FD frame format
Table 117 $pecifies the test to check the behaviour in the CRC delimiter and acknowledge field when
these field$ are extended to 2 bits.
Table 117 — Form field tolerance test for FD frame format
Item Description
Purpose This test verifies the behaviour in the CRC delimiter andtacknowledge field when these
p fields are extended to 2 bits.
CAN_VERS]|ON CAN FD enabled
CRC delimiter
Test variabjes ACK slot
FDF=1
There are two elementary tests to perform:
Elementary #1 CRC delimiter up to 2-bitlong (late ACK bit - long distance);
test cases
#2 ACKup to 2-bit long (superposing ACK bits - near and long distance).
Set-up The IUT is left in the default state.
Execution The LT causes the JUT to transmit a frame. Then, the LT creates a CRC delimiter and an|
ACK bit as defined-in elementary test cases.
Response The frame igvalid. The IUT shall not generate an error frame.
8.2.8 Bit error at stuffhit’)position for FD frame payload bytes
Table 118 dpecifies thestest that the IUT detects an error when after the transmission of 5 identical bits,
it receives [a sixth Bitiidentical to the five precedents until the position of the CRC in FD format frame
with maximum payload DLC = 15.
Table 118 — Bit error at stuff bit pncifinn for FD frame paylnad hyfpc
Item Description
Purpose This test verifies that the IUT detects an error when after the transmission of
p 5 identical bits, it receives a sixth bit identical to the five precedents.
CAN_VERSION CAN FD enabled
DATA byte 0 to 63
ID =555y
Test variables IDE=0
DLC=15
FDF=1
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Table 118 (continued)
Item Description
All 1 008 stuff bit positions within the defined data bytes will be tested.
Data byte 0 Data bytes 1to 63
#1to #126 10y 78n
#127 to #252 78h 3Ch
Elementary #253 to #378 34y 1Ep
test cases #379 to #504 12y 0Fp
#505 to #630 0Fp 87h
#631 to #756 17n C3n
#757 to #882 43p Elp
#883 to #1 008 21p FOp
Setjup The IUT is left in the default state.
Exdcution A single test frame is useq for gach elementary test. In eachlelementary test, the LT forces
another one of the stuff bits to its complement.
Redponse The IUT shall generate an active error frame starting-at-the bit position follow{ng the bit
error at stuff bit position.

8.3| Testclass 3, error frame management

8.3]1 Error flag longer than 6 bit

Table 119 specifies the test of an IUT acting as a transmitter tolerates up to 7 dominanf bits after

senfling its own error flag.

Table 119 —Error flag longer than 6 bits

Item Description
Pullpose This test V-erif.ies that an [UT acting as a transmitter tolerates up to 7 dominanit bits
after sending\its own error flag.
Classical CAN
CAN_VERSION CANFD.tolerant CAN FD enabled
CANFD enabled
Tesft variables FDF=0 FDF=1
Elementary tests to perform:
Elefnentary #1 the LT extends the error flag by 1 dominant bit;
test cases #2 the LT extends the error flag by 4 dominant bits;
#3 the LT extends the error flag by 7 dominant bits.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame. The LT corrupts this frame in data field
Execution causing the IUT to send an active error frame. The LT prolongs the error flag sent by
IUT according to elementary test cases.
The IUT shall generate only one error frame.
Response The IUT shall restart the transmission after the intermission field following the error
frame.

8.3.2 Transmission on the third bit of intermission field after error frame

Table 120 specifies the test of an IUT that is able to transmit a frame on reception of an SOF starting at
the third bit of the intermission field following the error frame it has transmitted.
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Table 120 — Transmission on the third bit of intermission field

Item Description
The purpose of this test is to verify that an IUT is able to transmit a frame on reception of
Purpose an SOF starting at the third bit of the intermission field following the error frame it has

transmitted.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

CAN FD enabled

e e

Test variables

Lo . . e old 2R Loode . . e ald 2N
ITILTT IITISSIVIT I'ITIU = 4 DIU ITILTT IITISSIVIT I'ITIU = 4 DIU

FDF=0 FDF =1

There are two elementary tests to perform:

Elementary #1 the identifier shall start with 4 dominant bits;
test cases
#2 the identifier shall start with 5 recessive bits.

Set-up The IUT is left in the default state.

The LT causes the IUT to transmit a frame according to elementary test cases. The LT
Execution corrupts this frame in data field causing the IUT to send an active error frame. At the ¢nd

of the error flag sent by the IUT, the LT waits for (8 + 2) bit times before sending an SOF.
Response The IUT shall repeat the frame starting with the identifiér without transmitting any SQF.

8.3.3 Biterrorin error flag

Table 121 $pecifies the test of an IUT acting as a transmitter®hat detects a bit error when one of the 6
dominant bpits of the error flag it transmits is forced to recéssive state by LT.

Table 121 — Bit ertor in error flag

Item Description
Purpose This test Verifies that an JUF acti.ng asa tr.ans.mitter detects a blit error when one of thg
6 dominant bits of the error flag it transmits is forced to recessive state by LT.
Classical CAN
CAN_VERS]ON CAN FD tolerant CAN FD enabled

CAN FD enabled

Test variables

FDF =0 FDF=1

Eleméntary tests to perform:

Elementary #1 corrupting the first bit of the error flag;
test cases #2 corrupting the fourth bit of the error flag;
#3 corrupting the sixth bit of the error flag.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
. The LT corrupts this frame in data field causing the IUT to send an active error frame.
Execution
Then the LT forces one of the 6 bits of the active error flag sent by the IUT to recessive
state according to elementary test cases.
Response The IUT shall restart its active error flag at the bit position following the corrupted bit.

8.3.4 Form error in error delimiter

Table 122 specifies the test of an IUT acting as a transmitter that detects a form error when it receives

an invalid error delimiter.
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Table 122 — Form error in error delimiter

Item Description
This test verifies that an IUT acting as a transmitter detects a form error when it receives
Purpose . . S
an invalid error delimiter.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables FDF=0 FDF =1
Elementary tests to perform:
Elefnentary #1 corrupting the second bit of the error delimiter;
test cases #2 corrupting the fourth bit of the error delimiter;
#3 corrupting the seventh bit of the error delimiter.
Setjup The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
. The LT corrupts this frame in data field causing the [UT+{0 send an active error frame.
Exqcution
Then, the LT forces 1 recessive bit of the error delimiter to the dominant statefaccording
to elementary test cases.
Regdponse The IUT shall restart the error frame at thebit position following the corrupted bit.
8.4| Test class 4, overload frame management

8.4

1 MAC overload generation in intermission field

Table 123 specifies the test of an IUT actingias transmitter that generates an overload fi
bcting a dominant bit on one of the 2 first recessive bits of the intermission field folloy
framne it is transmitting.

det

Table 123 — MAC overload generation in intermission field

ame when
ing a data

Item Description
This testverifies that an [UT acting as transmitter generates an overload frame when it
Puipose detects a dominant bit on one of the 2 first recessive bits of the intermission figld
follewing a data frame it is transmitting.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tes|t variables FDF=0 FDF=1
Elementary tests to perform:
Elementary #1 dominant bit on first bit of the intermission field;
test cases
#2 dominant bit on second bit of the intermission field.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
Execution Then, the LT forces one of the bits of the intermission field to the dominant state
according to elementary test cases.
Response The IUT shall generate an overload frame starting at the bit position following the
p dominant bit generated by the LT.
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8.4.2 Eighth bit of an error and overload delimiter

Table 124 specifies the test of an IUT that generates an overload frame when detecting a dominant bit
on the eighth bit of an error or an overload delimiter.

Table 124 — Eighth bit of an error and overload delimiter

Item Description
Purpose This test verif.ies that_ an [UT agting asa transmitter generates an ove_rlo_ad frame when it
detects a dominant bit on the eighth bit of an error or an overload delimiter.
Classical CAN
CAN_VERSJ|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variabjes FDF =0 FDF =1

Elementary tests to perform:

Eelfsfincearéteasl‘y #1 dominant bit on the eighth bit of an error delimiter, error applied in data field;
#2 dominant bit on the eighth bit of an overload delimiter follewing a data frame.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
. Then, the LT causes the IUT to generate an error frame/or overload frame according to
Execution
elementary test cases.
Then, the LT forces the eighth bit of the delimiterto a dominant state.
R The IUT shall generate overload frames statting at the bit position following the
esponse

dominant bit sent by the LT.

8.4.3 Transmission on the third bit of intermission after overload frame

Table 125 $pecifies the test of an IUT that is.able to transmit a data frame starting with the ident
and withoyt transmitting SOF.

Table 125 — Transimission on the third bit of intermission field

fier

Item Description
The purpaSeof this test is to verify that an IUT is able to transmit a data frame startinf
Purpose with theidentifier and without transmitting SOF, when detecting a dominant bit on the¢
thirdditof the intermission field following an overload frame.
Classical CAN
CAN_VERS]ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Intermission field = 2 bit Intermission field = 2 bit
Test variabtes
FDF=0 FDF =1

For OPEN devices, the identifier shall start with 4 dominant bits.

For a SPECIFIC device which cannot send such an identifier, any other value may be used.

Elementary There are two elementary tests to perform:
test cases
#1 the identifier shall start with 4 dominant bits;
#2 the identifier shall start with 5 recessive bits.
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Table 125 (continued)

Item Description
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame according to elementary test cases.
The LT disturbs the transmitted frame with an error frame, then the LT causes the IUT
Execution to generate an overload frame immediately after the error frame.

Then, the LT forces the third bit of the intermission following the overload delimiter to

dominant state.

Res

Thao 11T choll oot g £oo 0 oot rasa.ciaaitt

pefse

g aazitl mdbifioe azitl oo & 1o
e To T Stamr e p oottt amt-Statr i g Wittt et witnoteeran Sttt

g any SOF.

8.4

Table 126 specifies the test of an IUT that detects a bit error when one of the 6. dominant
[load flag it transmits is forced to recessive state by LT.

ove

4 Biterror in overload flag

Table 126 — Bit error in overload flag

bits of the

Item Description
Pullpose This test Verifies thatan IUT acting asa trans.mi'Fter detects a bit error when dne of the
6 dominant bits of the overload flag it transmitsds forced to recessive state by|LT.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tes|t variables FDF=0 FDF=1
Elementary tests to performs
Elefnentary #1 corrupting the firstbit of the overload flag;
test cases #2 corrupting the'second bit of the overload flag;
#3 corrupting the sixth bit of the overload flag.
Setjup The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
Exdcution Then,the'LT causes the IUT to generate an overload frame.
Then, the LT corrupts one of the 6 dominant bits of the overload flag to the recessive
state according to elementary test cases.
Redponse The IUT shall generate an error frame starting at the bit position after the coryupted bit.
8.4)5 Fornrerror in overload delimiter

Tabte 127 specifies the test of an IUT that detects a form error when it receives an inval1d overload
delimiter.

Table 127 — Form error in overload delimiter

Item Description
p This test verifies that an IUT acting as a transmitter detects a form error when it receives
urpose . . e

an invalid overload delimiter.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF=0 FDF=1
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Table 127 (continued)
Item Description
Elementary tests to perform:
Elementary #1 corrupting the second bit of the overload delimiter;
test cases #2 corrupting the fourth bit of the overload delimiter;
#3 corrupting the seventh bit of the overload delimiter.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
Execution Then, the LT causes the IUT to generate an overload frame.
The LT corrupts the overload delimiter according to elementary test cases.
The IUT shall generate an error frame starting at the bit position following the corrupted
Response bit.
8.5 Testlclass 5, passive error state and bus-off

8.5.1 Acfeptance of active error flag overwriting passive error flag

Table 128 fppecifies the test of a passive state IUT that does not deteGt any error when detecting
active flagduring its own passive error flag.

Table 128 — Acceptance of active error flag overwriting passive error flag

p

Item Description
The purpose of this test is to verify thata'passive state IUT acting as a transmitter dods
Purpose . . L .
not detect any error when detecting\air active error flag during its own passive error flag.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variab)| FDF=0 FDF=1

Elementary tests'to/perform:

Elementary #1 superpesing the passive error flag by an active error flag starting at the first bit};
test cases #2 superposing the passive error flag by an active error flag starting at the third bit;
#3( superposing the passive error flag by an active error flag starting at the sixth bit.

Set-up ThelUT is set to the TEC passive state.

The LT causes the IUT to transmit a frame.

Then, the LT causes the IUT to send a passive error flag in data field.
Execution During the passive error flag sent by the IUT, the LT sends an active error flag in date

field according to elementary test cases.

At the end of the error flag, the LT waits for (8 + 3) bit time before sending a frame.
Response The IUT shall acknowledge the last frame transmitted by the LT.

8.5.2 Frame acceptance after passive error frame transmission

Table 129 specifies the test of a passive state IUT that accepts to receive a frame starting after passive
error frame transmission.
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Table 129 — Frame acceptance after passive error frame transmission

Item Description
The purpose of this test is to verify that a passive state IUT acting as a transmitter
Purpose accepts to receive a frame starting after the second bit of the intermission following

the error frame it has transmitted.

CAN_VERSION

Classical CAN
CAN FD tolerant
CAN FD enabled

CAN FD enabled

hnhntal FaY hnhntal 4

T L. |
esvarranres

'l =VuU rr =1

Elefnentary There is one elementary test to perform.
test cases #1 LT waits for (8 + 2) bit time before sending a frame
Setiup The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
Then, the LT causes the IUT to send a passive error flag in date/field.
Exdcution
During the passive error flag sent by the IUT, the LT sends/an active error flag.
At the end of the error flag, the LT send a valid frame according to elementary ftest cases.
Redponse The IUT shall acknowledge the frame.

8.5]3 Acceptance of 7 consecutive dominant bits after passive error flag

Table 130 specifies the test of a passive state IUT that does not detect any error when detecting

donpinant bits after passive error flag.

Table 130 — Acceptance of 7 consecuative dominant bits after passive error flag

Item Description
The purpose of this.fest is to verify that a passive state IUT acting as a transm|tter does
Puipose not detect any error when detecting dominant bits during the 7 first bit of the prror

delimiter.

CAN_VERSION

Classical CAN
CAN FD.tolerant
CANFD enabled

CAN FD enabled

Teslt variables

FDF=0 FDF=1

Elementary
tesf cases

Elementary tests to perform:
#1 transmitting 1 consecutive dominant bits;
#2 transmitting 4 consecutive dominant bits;

#3 transmitting 7 consecutive dominant bits.

fanh] LI . PRSI | [aah nVal . PR
TTITTU T IS STU LU LT TLEW PJdSSIVE SLALT.

Execution

The LT causes the IUT to transmit a data frame. Then, the LT causes the IUT to send a
passive error flag in data field.

At the end of error flag, the LT continues transmitting dominant bits according to
elementary test cases.

At this step, the LT waits for (8 + 3) bit time before sending a frame.

Response

The IUT shall acknowledge the frame transmitted by the LT.

The IUT shall restart the transmission of the corrupted frame (1 + 7 + 3) bit times after
its ACK bit.
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8.5.4 Reception of a frame during suspend transmission

Table 131 specifies the test of a passive state IUT that is able to receive a frame during suspend

transmission.
Table 131 — Reception of a frame during suspend transmission
Item Description
Purpose The purpose of this test is to verify thata pass_ivg state IUT acting as a transmitter is able
to receive a frame during the suspend transmission.
Classical CAN
CAN_VERS]|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variabjes FDF=0 FDF=1
Elementary tests to perform:
Elementary #1 the received frame starts on the first bit of the suspend transmission;
test cases #2 the received frame starts on the fourth bit of the suspend'transmission;
#3 thereceived frame starts on the eighth bit of the suspend transmission.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
Execution At the end of the EOF and intermission fields, the..T sends a frame according to
elementary test cases.
Response The IUT shall acknowledge the last frame tfansmitted by the LT.
8.5.5 Transmission of a frame after suspend transmission — Test case 1

Table 132 4

pecifies the test of a passive state IUT that transmits a frame after suspend transmissionp.

Table 132 — Transmission of.a frame after suspend transmission — Test 1

Item Description
The purpose ofthis’test is to verify that a passive state IUT acting as a transmitter dods
Purpose not transmit-any frame before the end of the suspend transmission following an error
frame.
ClassicalF€AN
CAN_VERS|ON CANED tolerant CAN FD enabled
CGAN FD enabled
Test variabjes FDF=0 FDF=1
There is one elementary test to perform.
Elementary ] . o
test cases #t—After passiveerror fiag, the tfforces the bustorecessive forerrordetimmiter =
intermission + suspend transmission time.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
Execution Then, the LT causes the IUT to send a passive error frame in data field according to
elementary test cases.
After the intermission following the error frame, the LT verifies that the IUT wait 8 more
Response . o~
bits before re-transmitting the frame.
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8.5.6 Transmission of a frame after suspend transmission — Test case 2

Table 133 specifies the test of a passive state IUT that transmits a data frame after suspend transmission
following an overload frame.

Table 133 — Transmission of a frame after suspend transmission — Test 2

Item Description

The purpose of this test is to verify that a passive state IUT being transmitted does not

Purpose transmit any data frame before the end of the suspend transmission following an
overload frame.

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tes|t variables FDF=0 FDF=1
There is one elementary test to perform.
Elementary
test cases #1 After overload flag, the LT forces the bus to recessivie for overload delimitg¢r +
intermission + suspend transmission time.
Setjup The IUT is set to the TEC passive state.
The LT causes the IUT to transmit two framess-
Exgcution The LT lets the IUT transmit the first framéand causes the IUT to generate an pverload
frame according to elementary test cases:
After the intermission following the gverload frame, the LT verifies that the [UT wait
Regponse

8 more bits before transmitting the second frame.

8.5]7 Transmission of a frame after suspend’transmission — Test case 3

Table 134 specifies the test of a passive state'IUT that transmits a frame after suspend trangmission.

Table 134 — Transmission of a frame after suspend transmission — Test 3

Item Description
Putbose The purpose of this test is to verify that a passive state IUT acting as a transm|tter does
p not transmit any frame before the end of the suspend transmission following g frame.
Classical CAN
CAN_VERSION GAN FD tolerant CAN FD enabled
CAN FD enabled
Teslt variablés FDF =0 FDF=1
There is one elementary test to perform.
Elementary
test &ses #1 After the dominant ACK, the LT forces the bus to recessive for ACK delimiter +
EGF b illLtfl lllibbiUll T DUDPCIIL‘I |9} dllblllibbiull l,illlU.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit two frames.
Execution The LT lets the IUT transmit the first frame according to elementary test cases.
This frame shall end with EOF field followed by the intermission field.
After the intermission following the first frame, the LT verifies that the IUT wait 8 more
Response . o
bits before transmitting the second frame.

8.5.8 Transmission of a frame without suspend transmission

Table 135 specifies the test of a passive state [UT, after losing arbitration that repeats the frame without
inserting any suspend transmission.
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Table 135 — Transmission of a frame without suspend transmission

Item Description
The purpose of this test is to verify that a passive state [UT, after losing arbitration,
Purpose . : . L
repeats the frame without inserting any suspend transmission.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables FDF=0 FDF =1
Elementary There is one elementary test to perform.
test cases #1 The LT causes the IUT to lose arbitration by sending a frame of higher prionity.
Set-up The IUT is set to the TEC passive state.
Execution The LT causes the IUT to transmit a frame according to elementary test cases.
R The LT verifies that the IUT re-transmits its frame (1 + 7 + 3) bit timeSafter
esponse X X
acknowledging the received frame.
8.5.9 Notransmission of a frame between the third bit of intermission field and eighth bit of
suspend transmission
Table 136 gpecifies the test of a passive state IUT that does not transmit a frame when detecting a

dominant bit at the third bit of the intermission frame.

Table 13p — No transmission of a frame between the third bit of intermission field and end|of
suspend transmission
Item Description
The purpose of this test is to verify that a passive state IUT does not transmit a frame
Purpose starting with an identifier and without transmitting SOF when detecting a dominant pit
on the third bit of the intermission field.
Classical CAN
CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variabjes FDF=0 FDF=1
Elementdry) test to perform:
Elementary #I~dominant bit on the third bit of the intermission field;
test cases #2 dominant bit on the first bit of Suspend transmission;
#3 dominant bit on the seventh bit of Suspend transmission.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
The LT corrupts this frame and corrupts the following error frame to set the IUT into
passive state.
Execution
The error frame shall end with error delimiter followed by the intermission field.
At the bit, as specified in elementary test cases after the error delimiter, the LT starts
sending a frame with lower priority
Response The IUT shall not start the re-transmission before the end of the frame sent by the LT.
NOTE The IUT shall acknowledge the frame sent by the LT.

8.5.10 Bus-off state

Table 137 specifies that an IUT that switches to bus-off state no longer sends dominant bits.
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Table 137 — Bus-off state

Item Description
The purpose of this test is to verify that an [UT switching to bus-off state no longer

Purpose . .
sends dominant bits.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF=0 FDF=1

Elefnentary There is one elementary test to perform.

test cases #1 The LT forces the bus to recessive for bus-off recovery time (22 bits)

Setjup The IUT is left in the default state.

The LT causes the IUT to transmit a frame twice.

The LT causes the IUT to generate an error frame. During the‘egror flag transmitted by
the IUT, the LT forces recessive state during 16 bit times. After the following passive
error flag, the error delimiter is forced to dominant state\for 112 bit times.

Then, the IUT transmits its first frame. The LT acknewledges the frame and ijnmediately
causes the IUT to generate an overload frame.

Exqcution The LT forces the first bit of this overload flag.t0 recessive state creating a bif error.
(6 + 7) bit times later, the LT generates a deminant bit to cause the IUT to gengrate a
new overload frame.
The LT forces the first bit of this new overload flag to recessive state causing the IUT to
increments its TEC to the bus-offlimit.
(6 + 8 + 3 + 8) bit times later, the LT sends a valid frame according to elementary test
cases.
Only one frame shall be&pansmitted by the IUT.

Redponse The IUT shall not agcknowledge the frame sent by the LT.
Error counter shall be reset after bus-off recovery.

NOJE Check errorieounter after bus-off, if applicable.

8.5]11 Bus-off recovery

Tabje 138 specifies thetest of an IUT which is bus-off that is not permitted to become error jctive.

Table 138 — Bus-off recovery
Item Description
The purpose of this test is to verify that an IUT which is bus-off is not permitted to

Purpose become error active (no longer bus-off) before 128 occurrences of 11 consec11tive
recessive bits
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF =0 FDF =1
Elementary tests to perform:

1) the LT sends recessive bus level for at least 1 408 bit times until the IUT becomes

Elementary active again;

test cases

2) the LT sends one group of 10 recessive bits, one group of 21 recessive bits followed
by atleast 127 groups of 11 recessive bits, each group separated by 1 dominant

bit.
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Table 138 (continued)

Item Description
Set-up The IUT is left in the default state.
The LT ask the IUT to send a frame and sets it in the bus-off state.
Execution
The LT sends the profiles defined in elementary test cases.
The IUT shall not transmit the frame before the end of the profiles sent by the LT
Response according to elementary test cases and shall send it before the end of the TIMEOUT.
Error counter shall be reset after bus off recovery.
NOTE Check error counter after bus-off, it applicable.

8.5.12 Completion condition for a passive error flag

Table 139 $pecifies the test of a passive state IUT that waits for 6 consecutive identical‘bit to comp|ete
its passivelerror flag.

Table 139 — Completion condition for a passive error flag

Item Description
p The purpose of this test is to verify that a passive state’/lUT acting as a transmitter wgits
urpose o : . . :
for 6 consecutive identical bit to complete its passive érror flag.
Classical CAN
CAN_VERS|ON CAN FD tolerant CANFED enabled
CAN FD enabled
Test variabjes FDF=0 FDF=1
There is one elementary test to perform.
Elementary
test cases #1 During the error flag, the T.sends 5 dominant bits, 5 recessive bits and then,
6 dominant bits.
Set-up The IUT is set to the TE€ passive state.
The LT causes the IUT to transmit a frame.
. Then, the LT corrupts a bit in data field to cause the IUT to generate a passive error flag
Execution .
according to elementary test cases.
After the 6 'dominant bits, the LT waits for 8 bit time before sending a dominant bit.
Response The IUT.-shall generate an overload frame starting at the bit position following the lask
P domingnt bit generated by the LT.

8.5.13 Form errox in passive error delimiter

Table 140 [specifies the test of an error passive IUT that detects a form error when monitorig a
corruption|ifithe error delimiter.

Table 140 — Form error in passive error delimiter

Item Description
p The purpose of this test is to verify that an error passive [UT acting as a transmitter
urpose o S o

detects a form error when monitoring a corruption in the error delimiter.
Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF=0 FDF=1
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Table 140 (continued)

Item Description

Elementary tests to perform:
Elementary #1 corrupting the second bit of the error delimiter;
test cases #2 corrupting the fourth bit of the error delimiter;

#3 corrupting the seventh bit of the error delimiter.

Set-up The IUT is set to the TEC passive state.

The LT causes the IUT to transmit a data frame.

) Then, the LT corrupt a bit in data field to cause the IUT to generate a passivegrror frame.

Fxqeution The LT creates a form error according to elementary test cases.

After the form error, the LT waits for (6 + 7) bit time before sending a dominant bit.
Redponse '(li"he !UT sha.ll generate an overload frame starting at the bit positien following the last

ominant bit generated by the LT.

8.5]/14 Maximum recovery time after a corrupted frame

Table 141 specifies the test of the maximum recovery time of an errorpassive IUT after a corru

Table 141 — Maximum recovery time after a corrupted frame

bted frame.

Item Description
The purpose of this test is to verify that the recovery time of an error passive[IlUT
Puypose d . . X\
etecting an error is at most 31 Bittimes.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Teslt variables FDF=0 FDF=1
There is one elementary test to perform.
Elementary \ . ) ]
test cases #1 Atthebit position following the end of the passive error flag, the LT starts to send
6 dominant bits.
Setjup TheTUT is set to the passive state.
The LT causes the IUT to transmit a frame.
Exqcution Then, the LT corrupts a bit in data field of this frame causing the IUT to generpte a
passive error flag according to elementary test cases.
R The IUT shall re-transmit the same frame 31 bit times after the detection of the
edponse :
corrupted bit.
8.5/15) Transition from active to passive ERROR FLAG

Table 142 specifies the test of an active IUT that changes to an error passive IUT when detecting an
error at most 17 bit times.
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Table 142 — Transition from active to passive ERROR FLAG

Item Description
The purpose of this test is to verify that an active IUT changes to an error passive IUT
Purpose d . . o
etecting an error is at most 17 bit times.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables FDF=0 FDF=1
There is one elementary test to perform.
Elementary
test cases #1 The LT check that the repeated frame start 6 + 8 + 3 + 8 bit after the last dominarnt
bit send by LT.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
Execution Then, the LT corrupts a bit in data field of this frame and then, the LT-¢orrupts follow{ng
error flag to recessive for 16 bit times causing the IUT to generate a passive error flag.
The LT receives the repeated frame according to elementary.test cases.
Response The IUT shall generate a passive error flag and repeat the(frame 6 + 8 + 3 + 8 bit afterfthe
p last dominant bit sent by LT.
8.6 Testiclass 6, error counter management

8.6.1 TEC increment on bit error during active error flag

Table 143 dpecifies the test of an IUT that increases its¢EC when detecting a bit error during an acfive
error flag.
Table 143 — TEC increment on bit error during active error flag
Item Description

Purpose This test Veri-fies that an.IUT acting as a trgnsmitter iqcreases its TEC by 8 when
detecting a bit error during the transmission of an active error flag.
Classical CAN

CAN_VERS]ON CAN FD+olérant CAN FD enabled
CANFD-enabled

Test variabjes EDE=0 FDF=1
Elementary tests to perform:

Elementary #1 corrupting the first bit of the active error flag;

test cases #2 corrupting the third bit of the active error flag;

#3 corrupting the sixth bit of the active error flag.

Set-up The IUT is left in the default state.

The LT causes the IUT to transmit a frame.

Execution Then, the LT corrupts a bit in data field to causes the IUT to generate an active error frame.
The LT corrupts one of the dominant bits of the error flag according to elementary test
cases.

Response The IUT’s TEC value shall be increased by 8 on the corrupted bit.
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8.6.2 TEC increment on bit error during overload flag

Table 144 specifies the test of an IUT that increases its TEC when detecting a bit error during an

overload flag.

Table 144 — TEC increment on bit error during overload flag

Item Description
Purpose This test Veri_fies that an_IUT acting as a tr_ansmitter increases its TEC by 8 when
detecting a bit error during the transmission of an overload flag.
Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tes|t variables FDF=0 FDF =1
Elementary tests to perform:
Elefnentary #1 corrupting the first bit of the overload flag;
test cases #2 corrupting the fourth bit of the overload flag;
#3 corrupting the sixth bit of the overload flag;
Setjup The IUT is left in the default state.
The LT causes the IUT to transmit a frame
Exdcution Then, the LT causes the IUT to generate.ah overload frame after a data frame
The LT corrupts one of the dominantbits of the overload flag according to elementary
test cases.
Redponse The IUT’s TEC value shall be increased by 8 at the corrupted bit.

8.6]3 TEC increment when active errorlag is followed by dominant bits

145 specifies the test of an IUT\tHat increases its TEC when an active error flag is fpllowed by

dorpimant

inant bits.
Table 145 — TEC increment when active error flag is followed by dominant bifs
Item Description
This test verifies that an IUT acting as a transmitter increases its TEC by 8 when
Puipose detecting 8 consecutive dominant bits following the transmission of its activg

error flag and after each sequence of additional 8 consecutive dominant bits.

Classical CAN

CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Tesltazariables EDE=0 EDE =1

Elementary There is one elementary test to perform.
test cases #1 After the error flag sent by the IUT, the LT sends a sequence of 16 dominant bits.
Set-up The IUT is left in the default state.
The LT causes the IUT to transmit a frame.
Execution Then, the LT causes the IUT to generate an active error frame in data field according to
elementary test cases.
R The IUT’s TEC value shall be increased by 8 on each eighth dominant bit after the
esponse

error flag.
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8.6.4 TEC increment when passive error flag is followed by dominant bits

Table 146 specifies the test of an IUT that increases its TEC when a passive error flag is followed by

dominant bits.

Table 146 — TEC increment when passive error flag is followed by dominant bits

Item Description

This test verifies that an [UT acting as a transmitter increases its TEC by 8 when

Purpose detecting 8 consecutive dominant bits following the transmission of its passive
error F]ag and aftereach sequence of additional 8 consecutive dominant bits
Classical CAN

CAN_VERS|ON CAN FD tolerant CAN FD enabled
CAN FD enabled

Test variables FDF=0 FDF=1

After the error flag sent by the IUT, the LT sends a sequence of up t0\16 dominant bits
There are five elementary tests to perform:

#1 dominant bits after passive error flag: 1 bit;

Elementary #2 dominant bits after passive error flag: 6 bits;
test cases
#3 dominant bits after passive error flag: 8 bits;
#4 dominant bits after passive error flag: 9 bits;
#5 dominant bits after passive error flag: 16'bits.
Set-up The IUT is set to the TEC passive state.
The LT causes the IUT to transmit a frame.
E . Then, the LT corrupts a bit in data field to cause the IUT to generate a passive error frame.
xecution
After the error flag sent by the IUT, the LT sends a sequence according to elementary test
cases.
The IUT’s TEC value shall be increased by 8 on each eighth dominant bit after the errqr
Response

flag.

8.6.5 TEC increment when overload flag is followed by dominant bits

Table 147 ppecifies the test ©fyan IUT that increases its TEC when an overload flag is followed

dominant bits.

Table 147 = TEC increment when overload flag is followed by dominant bits

Item

Description

Purpose

This test verifies that an IUT acting as a transmitter increases its TEC by 8 when

detecting 8 consecutive dominant bits following the transmission of its overload

flag and after each sequence of additional 8 consecutive dominant bits.

Classical CAN
CAN_VERSION CAN FD tolerant CAN FD enabled
CAN FD enabled
Test variables FDF=0 FDF =1
Elementary There is one elementary test to perform.
test cases #1 Dominant bits after overload flag: 23 bits
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