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Foreword

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

The ISO 15765 series defines common requirements for vehicle diagnostic systems using the controller
area network (CAN), as specified in the ISO 11898 series.

The ISO 15765 series presumes the use of external test equipment for inspection, diagnostics, repair
and other possible use cases connected to the vehicle.

This document defines the requirements to enable the in-vehicle CAN network to successfully establish,
maintain and terminate communication with the devices externally connected to the diagnostic link
CON[IECTOT:

Thif document has been structured according to the open systems interconnection (OSI)bdsic reference
modlel, in accordance with ISO/IEC 7498-1 and ISO/IEC 10731, which structures commumnicatipn systems
intq seven layers. When mapped on this model, the OSI layer 4 to OSI layer 1 framework requirements
spefified or referenced in the ISO 15765 series are structured according to Figure 1, whicH shows the
reldted documents of OSI layer 4 to OSI layer 1.

rF—————— P e e e e o e e e -

50/IEC 7498-1
50/IEC 10731 —

—_

| I |
: : : Transport layer service interface :
I 0SI layer 4 I I I
| Transport 11 ISO 15765-2 DoCAN - Transport protocol and network layer services |
: 0l layer 3 : : | Network layerservice interface | :
| N Network / || h/(/" I
| Il \ |
I I 10 15765-5 Z R [
: : : DoCAN - —| Data link layer service interface I— :
I | osilayerz | |1 Sgi“;:szmli‘" 1S0 11898-1 CAN I
ata lin - Data link layer and physical coding sublayer
| Data link 11 Data link 1 d ph, 1 cod bl |
| 1 network I
| 1 connected to the — I
| 1 diagnostic link PNN\=4 |
LY ostavers ) ! connector 1S0 11898-2 CAN I
| Y I - High-speed medium attachment (PMA) sublayer |
| Physical 11 |
——
| I \\v |
| I CX |
| I |
| ) 11 1SO 15031-3/SAE J1962 |
| Physical Il & - Diagnostic connector and related electrical circuits, specification and use |
| SN, |
| I C) |
[ T USSP U 4

Figure 1 — CAN documents reference according to OSI model

Theg document§’include the following content:
— |tranSport layer (TL) -related requirements with reference to ISO 15765-2;

— |network laver (NL) -related requirements with reference to ISO 15765-2;

— datalink layer (DLL) -related requirements with reference to ISO 11898-1, which are composed of:
— DLL protocol entity requirements;
— DLL device interface requirements;
— DLL network system requirements;

— physical layer (PHY) -related requirements with reference to ISO 11898-2, which are composed of:
— physical coding sub-layer (PCS) requirements, which are composed of:

— PCS entity requirements;

© IS0 2023 - All rights reserved v
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PCS interface requirements;

PCS network system requirements;

physical media attachment (PMA) requirements, which are composed of:

PMA protocol entity requirements;

PMA device interface requirements;

physical media dependent (PMD) requirements, which are composed of:

The PCS is
the CAN tr
circuitry. T

PMD entity requirements;
PMD device interface requirements;
PMD network system requirements.

implemented in the CAN protocol controller. The PMA sub-layer is implemented normall
insceiver or the system base chip (SBC). Optionally it can comprise also additional protec
he media-dependent sub-layer comprises the connectors and the cabling.

y in
fion

Figure 2 sHows an implementation example of the data link and physical layers block diagram.
Data link|layer Physical layer
TXD
CAN_H
Ph):js_ical Physical media Physical media dependent (PMD) sub-layer Physical medi
Data link layqr (DLL) Cg lmg attachment (PMA) e.g, Termination, ESD protection, etc., (PM)
Su(l;(?sy)er sub-layer CAN_L e.g., connector, etc. (ca}l]ale/ww;ng
RXD - e ’ g arness
Figure 2 — Implementation example of lower OSI layers block diagram
The above ptructure is chosen to.previde the following implementers with relevant requirements:

transc

device

biver developers;

(e.g. electronic.eontrol unit) developers;

Annex A p
connected

Vi

network developers.

ments’are numbered and headlined uniquely, so that each implementer can reference thgm.

sork

to

the diagnostic link connector.
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ISO
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For

agnostic link connector

Scope

5 document specifies the OSI layers 4 to 1 (transport layer, network layet, data linK
sical layer) requirements related to the connection between the external'test equipment
hected to the diagnostic link connector and the in-vehicle CAN netwaork to successfully es

blication-type) standards referencing this document.

SIC (signal improvement capability) transceiver options~as specified in ISO 11898-2,
pe in this document.

Normative references

following documents are referred to in thestext in such a way that some or all of th
Ktitutes requirements of this document. Fof’ dated references, only the edition cited 3
ated references, the latest edition of thereferenced document (including any amendmen

11898 (all parts), Road vehicles — Controller area network (CAN)

15031-3, Road vehicles — Communication between vehicle and external equipment forn
ted diagnostics — Part 3: Diggnostic connector and related electrical circuits: Specification

15765-2, Road vehicles + Diagnostic communication over Controller Area Network (DoCAN
1sport protocol and network layer services

15765-4, Road vehicles — Diagnostic communication over Controller Area Network (DoCAN
Liirements for.émissions-related systems

Terms.and definitions

layer and
externally
tablish and
pecified in

are out of

Pir content
pplies. For
[s) applies.

emissions-
and use

() — Part 2:

) — Part 4:

the purposes of this document, the terms and definitions given in the ISO 11898 series, IS

ISO

15465-dand the lollowing apply

0 15765-2,

Fr J*

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

3.1
seg

TL_

©IS

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

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

ment
PDU which consists of the TL_PCI and TL_DATA

02023 - All rights reserved
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3.2

application-type standard

standard which specifies application-related use cases, requirements and communication profile
parameter values of the protocol stack

4 Symbols and abbreviated terms

4.1 Symbols

- empty table cell or feature undefined

Af oscillator tolerance

fBa nominal arbitration bit rate

fra data bit rate

lcABLE cable length between in-vehicle CAN node and diagnostic link confiéctor
tga arbitration bit time

tsd data bit time

teiT bit time

tBIT RX receive bit time

tBIT TX transmit bit time

tQa nominal arbitration bit time quantum length
tQd nominal data bit time quantum length

tsjwa arbitration bit synchronisationjump width
tsjwd data bit synchronisation jirmp width

tq time quantum

tspa nominal arbitration bit sample point position
tspq nominal data bit sample point position

X table-cell selected or feature defined

4.2 Abbreviated terms

AE address extension

AL application layer

ASP abstract service primitive

CAN controller area network

CANFD controller area network flexible data-rate
CBFF classical base frame format

2 © IS0 2023 - All rights reserved
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CEFF classical extended frame format
DCC diagnostic communication channel
DiagNormAddr diagnostic message with normal addressing

DiagNormFixAddr diagnostic message with normal fixed addressing

DiagExtAddr diagnostic message with extended addressing
DLL data link layer

Do(AN diagnostic communication over controller area network
Ftype frame type

FBHF FD base frame format

FEHF FD extended frame format

L_ data link

MSh most significant bit

Mtype message type

N_ network

NL network layer

N_HADU network protocol data unit

0SI open system interconnection

PDU protocol data urnit

PCS physical cading sub-layer

PHY physical layer

PMA physical media attachment

PMD physical media dependent

Ptype packet type

RDiagMixAddr remote diagnostic message with mixed addressing
SA seHreeaddress

SIC signal improvement capability

SJW synchronisation jump width

SP sample point

T_Data T_Data interface

TA target address

TAtype target address type

©1S0 2023 - All rights reserved 3
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TL

T_PDU

transport layer

transport protocol data unit

5 Conventions

This document is based on OSI service conventions as specified in ISO/IEC 10731.

6 In-vehicle network to external test equipment connection

6.1 Conl

This docun
network. A

6.2 Tech

Table 1 pra

hectivity scenarios between external test equipment and vehicle

hent specifies the requirements for the diagnostic link connector providing access to CAN
backward compatibility to classical CAN is described in Annex A.

Inical requirements overview

vides an overview of the technical requirements and associated requirement numbers.

Table 1 — Technical requirements overview

FD

REQ # Technical requirement title
0S4 Transport layer (TL)
0SI4.1 TL - IS0 15765-2 T_Data interface primitive parameter mapping
0S14.2 TL -1SO 15765-2 TX_DL =8
0SIi4.3 TL -1SO 15765-2 TX_DL > 8
0SI3 Network layer (NL)
0SI3.1 NL - ISO 15765-2 N_Data interface primitive parameter mapping
0SI3.2 NL - ISO 15765-2 network layer-services
0SI3.3 NL - ISO 15765-2 network layér timing parameters
0S13.4 NL - ISO 15765-2 uniqueness of node diagnostic address
0SI3.5 NL - ISO 15765-2 supported addressing formats
0SI3.6 NL - 1SO 15765-2functional addressing
0SI13.7 NL - ISO 15765=2reception of N_PDU
0SI2 Data link layer,(DLL)
0SI2.1 DLL - Dafainterface primitive parameter mapping - Mapping of upper OSI layer service interf
face parameters
0SI2.2 DLE~ Data interface primitive parameter mapping - [SO 11898-1
0SI2.3 DLL - Mapping of N_Al into the 11-bit CAN identifier
0SI2.4 DLL - Mapping of N_Al into the 29-bit CAN identifier
0SI2.5 DLL - Device acceptance of CAN identifier
0os11 Physical layer (PHY)
0OSI1.1 PHY - PCS entity requirements - ISO 11898-1 conformance
0SI1.2 PHY - PCS interface requirements - Classical CAN bit timing parameters
0SI1.3 PHY - PCS interface requirements - CAN FD sampling method
0SI1.4 PHY - PCS interface requirements - CAN FD bit timing parameters
0SI1.5 PHY - PCS interface requirements - CAN FD transmitter delay compensation
0OSI1.6 PHY - PCS interface requirements - Termination resistance
0SI1.7 PHY - PMA entity requirements - ISO 11898-2 conformance

© IS0 2023 - All rights reserved
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Table 1 (continued)
REQ # Technical requirement title
0SI1.8 PHY - PMA entity requirements - Qualification
0SI1.9 PHY - PMD entity requirements - Diagnostic link connector
0SI1.10 PHY - PMD entity requirements - DoCAN pin assignment on diagnostic link connector
0SI1.11 PHY - PMD entity requirements - Cable characteristics between vehicle network connected to
the diagnostic link connector for data bit rates > 500 kbit/s
0SI1.12 PHY - PMD network system requirements

DLINL D

OSIEt3

AW AnY . 1 . L] . Fallit B | 1 &l 1 . L) 1 OAMNL 1 d d'
I'iIrr = I IiVvi IICTUVWUI' R bybl.clll I cquu CIIITIILS = ULAdUIT lCllsLll UCLVWCCII blllslc LAV ITUOUCT dl lagnOS-
tic link connector

6.3| ASP — Data.req, Data.ind and Data.conf service interface

Theabstract service primitive interface defines the service and parameter mapping from the ppplication

laygr (AL) to the session layer.

Figlire 3 shows the Data.req (request), Data.ind (indication) and Data,conf (confirmatiop) abstract

seryice primitive interface.

Sender node Q “Receiver node
1 O 1
(N + 1)-layer SZ\P N-layer | N-layer SKP (N + 1)-layer
(service user) (service Y (service (service user)
provider) ?) provider)
request indication

®——— Datareq —P» ———__ N | |
<4—— Data.conf i e Data.ind————p

2

service interface
service interface

Key]

1 |service access pohiP
2 |read back frofi-N-layer service provider

-

~

Figure 3 — Data.req, Data.ind and Data.conf abstract service primitive interface

6.4 ASP — Parameter mapping and configuration of OSI'Tayers

Each OSI layer contains layer-specific information to manipulate or edit the PDU depending on whether
the PDU is provided as a Data.req (sender node), Data.ind (receiver node) or Data.conf (sender node).

A PDU, which is sent by an application (service user), is assembled by each applicable OSI-layer based
on PDU identification information. A PDU, which is received by the OSI-layers (service provider), has
PDU identification information used by each applicable OSI layer to disassemble the PDU before it is
transferred to the application (service user).

A specific implementation of the abstract service primitive interface parameter management for each
OSlI-layer is not specified in this document.

© IS0 2023 - All rights reserved 5
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6.5 Transportlayer (TL)

6.5.1 TL - Data interface primitive parameter mapping

This requirement specifies the A_Data to T_Data interface primitive parameter mapping.

REQ |OSI4.1 TL - ISO 15765-2 T_Data interface primitive parameter mapping
The T_Data service primitive shall use the service primitive parameters as specified in Table 2.

Table 2 — T Data service primifivp parameter marl_\ping
TL .req | .ind | .conf Description
T_Ptype X X X |packettype: (DiagNormAddr, DiagNormFixAddr, DiagExtAgdr,
RDiagMixAddr)
T TAtype X X X functional, physical
T_Length X X — |length of PDU
T_Data X X — |transport layer data
T_Result — X X |result
Key
X supported
— not suppprted

6.5.2 TL- Message segmentation

The TL pefrforms message segmentation into segments\of 8 byte. The support of the ISO 157¢5-2
transport Trotocol is determined by the client commuuication interface.

REQ |OSJ4.2 TL-1SO 15765-2 TX_DL = 8
The TL shall support the transport protocol.féature TX_DL = 8 as specified in ISO 15765-2.

The TL pdrforms message segmentation into segments greater than 8 byte. The support of|the
ISO 1576572 transport protocol is detérmined by the client communication interface.

REQ |OS|I4.3 TL -1S0 157652, TX_DL > 8
The TL shall support the transport protocol feature TX_DL > 8 as specified in [SO 15765-2.

6.5.3 TL-1SO 15765-2"segment flow control

The TL corftrols the'segment flow by means of the FlowControl segment.

REQ |OS|I4.4 TL - ISO 15765-2 definition of FlowControl parameter values

The TL shattt daptit
ISO 15765-2.

0 TO any Valid parameter T FTOWCOTMLTO in

6.6 Network layer (NL)

6.6.1 NL - Data interface primitive parameter mapping

The requirements specified in this subclause are applicable to NL implementations.

REQ |OSIS.1 NL - ISO 15765-2 N_Data interface primitive parameter mapping
The N_Data service primitive shall use the service primitive parameters as specified in Table 3.

6 © IS0 2023 - All rights reserved
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Table 3 — N_Data service primitive parameter mapping

NL .req | .ind | .conf Description
N_Ptype X X X |packettype: (DiagNormAddr, DiagNormFixAddr, DiagExtAddr,
RDiagMixAddr)
N_AI[TAtype] X X X  |N_AI[TAtype] #1: physical addressing, CBFF, 11-bit CAN identifier,

N_AI[TAtype
N_AI[TAtype
N_AI[TAtype] #4: functional addressing, FBFF, 11-bit CAN identifier,

| #2: functional addressing, CBFF, 11-bit CAN identifier,

]

]
N_AI[TAtype]

]

]

]

#2
#3: physical addressing, FBFF, 11-bit CAN identifier,
5
6
7
8

#5: physical addressing, CEFF, 29-bit CAN.identifier,

N_AI[TAtype] #6: functional addressing, CEFF, 29-hityCAN identifier,
N_AI[TAtype] #7: physical addressing, FEFF, 29-bit CAN ifdentifier,
N_AI[TAtype] #8: functional addressing, FEEE29-bit CAl identifi-
er].

N_AI[SA] X X X |source address;

N_AT[TA] X X X |targetaddressto be added to PDUifN Ptype = DiagEx{Addr.

N_AT[AE] X X X address extension to be addedto ' PDU if N_Ptype = RDiggMixAddr.

N_Hength X X — |length of PDU;

N_Qata X X — |network layer data;

N_Hesult — X X |result;

Key

X $upported

— ot supported

6.6{2 NL -1SO 15765-2 network layer.services

A detailed specification of the NL services is given in ISO 15765-2.

REQ |OSI3.2 NL - ISO 15765-2 network layer services
The NL services of the vehicle's ECU(s) shall be in accordance with ISO 15765-2.

6.6{3 NL -1ISO 15765-2'network layer timing parameters

A detailed specifieation of the NL timing parameter values is given in ISO 15765-2.

REQ |08[3.3 NL -ISO 15765-2 network layer timing parameters
The NL tifing parameters of the vehicle's ECU(s) shall be in accordance with [SO 15765-2.

6.6/4 —/ NL -1S0 15765-2 uniqueness of node diagnostic address

The node diagnostic address in a CAN network is used to indicate to all nodes on the network that the
node with this diagnostic address is the target.

REQ |OSIS.4 NL - ISO 15765-2 uniqueness of node diagnostic address
The diagnostic address ('xx, ') shall be assigned to only one node in the network.

6.6.5 NL -1SO 15765-2 supported addressing formats

ISO 15765-2 specifies several addressing formats. The addressing information is contained in the N_
Ptype interface parameter.

©1S0 2023 - All rights reserved 7
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REQ |OSIS.5 NL - ISO 15765-2 supported addressing formats
The NL shall use one of the following addressing formats as specified in ISO 15765-2:

— N_Ptype = DiagNormaddr: no address information v aAt1[sa, Ta] mapped in N_PDU data field;
— N_Ptype = DiagNormFixAddr: no address information n_a1[(sa, TA] mapped in N_PDU data field;

— N_Ptype = Diagextaddr: address information n_a1 [TA] mapped in N_PDU data field;

— N_Ptype = RDiagMixAddr: address information N_a1[2E] mapped in N_PDU data field.

F t ]l addyreccingicica dta vraosch oo th o o CAN waoda conaaotad o b o ooty
unC lonal auul \/‘J‘Jllls IO UOULU LU TUUAVUIT ITIIUITI U UITJIT UITU UIILIV IITUUL LUITTIIUULLUU LU UIICU TICUVVUT I,

REQ |OSIS.6 NL - ISO 15765-2 functional addressing
A functionjal addressed v_ppu shall not exceed the Tx_p1, limitation as specified in ISO 15765-2.

Physical addressing is used to reach only one CAN node connected to the network.

REQ |OSIS.7 NL -1ISO 15765-2 reception of N_PDU

The NL shall extract the n_a1 from the received N_PDU depending on the addressing format as spe¢i-
fied in REQ 3.5.

6.7 Datg link layer (DLL)

6.7.1 DILL - Data interface primitive parameter mapping

The DLL grotocol entity transfers data frames between‘network nodes on the CAN network. [The
following requirements are applicable to DLL implementations.

M
-

REQ 0S[2.1 DLL - Data interface primitive pabameter mapping - Mapping of upper OSI lay
service interface parameters

The 1_path service primitive shall use the séxvice primitive parameters as specified in Table 4.

Table 4 — L_Data service primitive parameter mapping

DLL req | .ind\J} .conf Description
Format X X — |N_AI[TAtype] #1: physical address, CBFF, 11-bit CAN identifier;
N_AI[TAtype] #2: functional address, CBFF, 11-bit CAN identjfi-
er;
N_AI[TAtype] #3: physical addressing, FBFF, 11-bit CAN identi-
fier;
N_AI[TAtype] #4: functional addressing, FBFF, 11-bit CAN
identifier;
N_AI[TAtype] #5: physical addressing, CEFF, 29-bit CAN identi-
fier;
N_AI[TAtype] #6: functional addressing, CEFF, 29-bit CAN
identifier;
N_AI[TAtype] #7: physical addressing, FEFF, 29-bit CAN identi-
fier;

N_AI[TAtype] #8: functional addressing, FEFF, 29-bit CAN
identifier.

Key
X supported

— not supported

8 © IS0 2023 - All rights reserved
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Table 4 (continued)
DLL .req | .ind | .conf Description
Identifier X X X |If 11-bit CAN identifier: target and source address are mapped
to a PDU-specific CAN identifier value.

X X X |If29-bit CAN identifier: target and source address are mapped
into the CAN identifier TA and SA fields of the PDU-specific CAN
identifier value.

DLC X X — |data length code;

Data X X — | (CAN) data field;
Trgnsfer Status — — X status of a transmission;
Key

X $upported

— ot supported

Theg DLL is specified in ISO 11898-1.

REQ |OSIZ.2 DLL - Data interface primitive parameter mapping=JIS0 11898-1 confofmance
The DLL shall conform with ISO 11898-1 and shall support the optional data frame formats|(FBFF

and FEFF).

6.7)2 DLL - Service interface parameter requirements

Theg DLL uses the value of the 1. rFtype service interface parameter to identify the address ipformation
N A [TAtype, TA, SA] mapping into the CAN identifier.

For
se

-

11-bit CAN identifiers the DLL uses the valug’included in the 1._Ftype service interface p3
Lhe applicable 11-bit CAN identifier.

rameter to

RE

Q |OSIZ.3 DLL - Mapping of N_ALlinto the 11-bit CAN identifier

Th
int

e DLL shall support the mapping(of N_Al into the 11-bit CAN identifier based on the 1_rtj
brface parameter value as specified in Table 5.

pe service

Table 5,— Mapping of N_AI into the 11-bit CAN identifier

L_Htype N_AI[] 11-bit CAN ID Description
DidgNormAddr TA, SA XXX XXXX XXXX, TheN AT[SA] and|N AI[TA]
(diggnostics withnermal addressing) ‘éilflil::;ézr;ﬁggss fti(:; pre-
DiggExtAddr SA XXX XXXX XXXX; TheN A1[sa] valyeis
(diggnostics with extended addressing) irgzg,ﬁ%i? apreddfined CAN
RDAlaaMi xAddr TA, SA XXX XXXX XXXX, Then aT[sa]l andIN AT [TA]

(remote diagnostics with mixed address-
ing)

values are mapped to a pre-
defined CAN identifier.

Key

X don't care

REQ |OSIZ.4 DLL - Mapping of N_AI into the 29-bit CAN identifier

Ser

The DLL shall support the mapping of N_a1 into the 29-bit CAN identifier L_PDU based on the 1_Ftype

vice interface parameter value as specified in Table 6.

©IS
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Table 6 — Mapping of N_AI into the 29-bit CAN identifier

L_Ftype N_AI[] 29-bit CANID Description

DiagNormFixAddr TA, SA |18;4 DBjg TA SA TheN aT1[sa] andN AI[TA] (functional request
address) values are mapped to predefined byte
locations in the CAN identifier as specified in ISO
15765-2.

18,5 DA;5 TA SA TheN AT[SA] andN ATI[TA] (physical request
address) values are mapped to predefined byte
locations in the CAN identifier as specified in
ISO 15765-2.

RDiagMixAddr TA, SA |18;4 CD;g TA SA TheN AI[SA] andN AI[TA] functional request
address values are mapped to predefineddbyte
locations in the CAN identifier as specified in
[SO 15765-2.

18,4 CE;4 TA SA TheN AT1[SA] andN AT [TA] physical request/
response address values are mapped to predefiped
byte locations in the CAN idéntifier as specified|in

ISO 15765-2.

(diagnostics with nor-
mal fixed addressing)

(remote diggnostics
with mixed addressing)

6.7.3 DIL - Device acceptance of CAN identifier

A CAN node accepts a CAN identifier if the value matches with its.internally stored supported sqt of
CAN identilfiers.

REQ |OS|12.5 DLL - Device acceptance of CAN identifier
A DLL shall accept a CAN identifier of its supported CAN identifier set (11-bit and/or 29-bit).

6.8 Physical layer (PHY)
6.8.1 PHY - Classical CAN

6.8.1.1 HHY - Physical coding sub-layer (PCS) entity requirements
The PCS is specified in ISO 11898-}:

REQ |OS|11.1 PHY - PCS entityrequirements - ISO 11898-1 conformance
The PCS shall conform with7S0 11898-1.

6.8.1.2 RHY - PCS-classical CAN interface requirements

The PCS clpssicali€CAN interface requirements provide detailed specification about bit timing and bit
sampling olfthe arbitration phase and the data phase.

REQ |OSIl.2 PHY - PCS interface requirements - Classical CAN bit timing parameters

The PCS classical CAN interface shall only support one-bit timing parameter set as specified in
Tables 7 and 8 or Tables 9 and 10.

The CAN bit timing parameter values used in this document are based on equivalent terms in
ISO 11898-1:

10 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=63af243baa759212bbb1ef56e382d6c3

ISO 15765-5:2023(E)

— tsyncseg = SyncSeg =1xtg

— tseg1 = PropSeg + PhaseSegl = tgir ~ tsyncseG ~ UsEG2
—  tspa2 = PhaseSeg2

— tyw = synchronisation jump width

— iyt = tg (nominal bit time)

— ta = time quantum

— | tsp =nominal sample point position = (1 - tgggo/teiT) * 100 %

Corfformity with the nominal bit time tolerance requirement given in this decument |is directly
dependent on the classical CAN system clock tolerance of the external test.equipment and the
programmed nominal bit time value. In a classical CAN controller, the nomimal bit time yalue is an
intgger multiple of its system clock periods. When the programmable nofninal bit time value is set
exaftly to the required nominal bit time value, accuracy is only affected by the system cloclk tolerance.
Othlerwise, the accuracy is dependent upon both the deviation of the programmed bit time [value from
thenominal bit time value and the system clock tolerance. The contributions from drift or ageing of the
sysfem clock source and from the inability to achieve the desired(ominal bit time value aye additive.

The bit time tolerance specification is met after consideration ofboth.

Figuire 4 illustrates the partitioning of the classical CAN bit time.

Nominal bit time

SynchSeq | PropSeq | PhaseSeg1 | PhaseSeg?2

tSYNCSEG | tSEGl tSEGZ

a

2 |Nominal sample point position (SP) in single data sampling mode.

Figure 4 — Partitioning of classical CAN bit time

6.8{1.3 PHY - 250 kbit/s classical CAN bit timing parameter values

Table 7 specifigs the allowed CAN bit timing parameter values for a bit rate of 250 kbit/s. The external

test| equipmenit operates in single data sampling mode.

Tqble 7 — 250 kbit/s classical CAN bit timing parameter values — Single data sampling mode

Parameter/function Symbol | Minimum | Nominal | Maximum Unit Conditions/
comment
Nominal data bit time RX tgiT RX® 3980 4000 4020 ns |+0,5%
Nominal data bit time TX tarr TX" 3994 4000 4006 ns |%0,15%
Time quantum ty — — 250 ns |—
Oscillator tolerance Af — — 0,15 % |—

3 The minimum and maximum value of the nominal bit time g rx are worst-case values for the reception of bits from
the CAN bus based on a nominal bit rate tolerance of £0,5 %.

b The minimum and maximum value of the nominal bit time tg;; 1y are worst-case values for the transmission of bits
onto the CAN bus based on the specified external test equipment nominal bit rate tolerance of +0,15 %.

© IS0 2023 - All rights reserved
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Table 8 presents the only allowed CAN bit timing parameter values for the external test equipment
based on standard time quanta (&)

Table 8 — 250 kbit/s classical CAN bit timing parameter values for standard time quanta

ty tsyw tsec1 tsege Nominal sample point position?
[ns] [ns] [ns] [ns] (%]

200 600 3000 800 80

250 750 3000 750 81,25

a2 The nominal sample point position is specified relative to one-bit time.

6.8.1.4 K

Table 9 sp
The extern

HY - 500 kbit/s classical CAN bit timing parameter values

bcifies the allowed classical CAN bit timing parameter values for a bit rate of 500 kb
al test equipment operates in single data-sampling mode. The tolerance of the external

t/s.
test

equipment/nominal bit rate 500 kbit/s is +0,15 %.
Table 9 + 500 kbit/s classical CAN bit timing parameter values — Singlé. data sampling mo¢le
Parameter/function Symbol | Minimum | Nominal | Maximum, | Unit Conditions
comment

Nominal dqta bit time RX tgiT RX® 1990 2000 2.010 ns |[£0,5%

Nominal ddta bit time TX teir TX" 1997 2000 2003 ns |+0,15%

Time quanfjum ty — — 125 ns |—

Oscillator tplerance Af — - 0,15 % |—

a2 The mirjimum and maximum value of the nominal bit time ¢g;7%Rx are worst-case values for the reception of bits ffom

the CAN bus|based on a nominal bit rate tolerance of +0,5 %. )

b The mijimum and maximum value of the nominal bit time tp1 ¢ are worst-case values for the transmission of pits

onto the CAN bus based on the specified external test equipntent nominal bit rate tolerance of £0,15 %.

Table 10 presents the only allowed classieal’\CAN bit timing parameter values for the external fest

equipment

Table 10 — 500 kbit/s classical\CAN bit timing parameter values for standard time quantz:

based on standard time quanta (t;).

t, tyw tsEct tsEG2 Nominal sample point position?
[ns] [ns] [ns] [ns] [%]
100 300 1500 400 80
125 375 1500 375 81,25
a2 The nonminal sample point position is specified relative to one-bit time.

6.8.2 PH

Y~ €CAN FD

6.8.2.1 PHY - CAN FD bit timing parameter values for 5 Mbit/s data phase

REQ |OSIl.3 PHY - PCS interface requirements - CAN FD sampling method

The PCS shall be configured to use the single-sampling method.

REQ |OSIl.4 PHY - PCS interface requirements - CAN FD bit timing parameter values

The PCS CAN FD interface shall only support one-bit timing parameter set as specified in Table 11,
Table 12 or Table 13.

12
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Table 11 — CAN FD bit timing parameter for 5 Mbit/s data phase

Parameter/function Symbol Minimum | Nominal | Maximum Unit | Conditions/ com-
ment
Nominal arbitration bit fBa — 500 — kbit/s -
rate
Data phase bit rate fBd — 5000 — kbit/s -
Arbitration bit time tpa 1992 2000 2008 ns 0,4 % (including
aging)
Data bit time g4 199,2 200,0 200,8 ns +0,4 % (including
aging)
Nominal arbitration bit tQa — 25 — ns  |80.&,/bit
timle quantum length
Nominal data bit time tQd — 25 — ns, 8 ¢,/bit
qudntum length
Noininal arbitration bit tspa — 0,80 — tg 80 % of hit time
sanmple point position?
Notninal data bit sample tspg — 0,75 — tg 75 % of Bit time
poipt position?@
Arhitration bit synchro- tSjwa — 16 = tq typically forresponds
nisftion jump width to SJW =[1111,
Daffa bit synchronisation tsjwad — 2 — tq typically forresponds
junjp width to SJW =10001,

a | The nominal sample point position shall be located at the specified time after the start of a bit.

6.8{2.2 PHY - CAN FD bit timing parameter values for 4 Mbit/s data phase

Table 12 — CAN FD bit timing parameter for 4 Mbit/s data phase

Parameter/function Symbol Minimum | Nominal | Maximum Unit | Conditipns/ com-
ent

Nominal arbitration bit fBa — 500 — kbit/s -

ratg

Datfa phase bit rate fra — 4000 — kbit/s -

Arbitration bit time tga 1992 2000 2008 ns 0,4 % [(including
aging)

Dafja bit time tgq 249,0 250,0 251,0 ns +0,4 % |(including
aging)

Noininal arbitration bit tQa — 25 — ns |80 ty/bit

time quantunilength

Nomindl data bit time tqd — 25 — ns 10 t,/bit

qudntum length

Nominal arbitration bit tspa — 0,80 — tg -

sample point position?

Nominal data bit sample tspq — 0,70 — tg -

point position?

Arbitration bit synchro- tsjwa — 16 — ty typically cor-

nisation jump width responds to
Sjw=1111,

Data bit synchronisation tsjwad — 3 — ty typically cor-

jump width responds to
SJw=0010,

a2 The nominal sample point position shall be located at the specified time after the start of a bit.

© IS0 2023 - All rights reserved
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6.8.2.3 PHY - CAN FD bit timing parameter values for 2 Mbit/s data phase

Table 13 — CAN FD bit timing parameter for 2 Mbit/s data phase

jump width

to SJW = 0101,

Parameter/function Symbol Minimum | Nominal | Maximum Unit | Conditions/ com-
ment
Nominal arbitration bit fBa — 500 — kbit/s -
rate
Data phase bit rate fra — 2000 — kbit/s -
Arbitration bit time tn. 1992 2000 2008 ns +0,4 % (including
aging)
Data bit tinpe tgd 498,0 500,0 502,0 ns +0,4 % (includling
aging)
Nominal arpitration bit tQa — 25 — ns |80 t4/bit
time quantphm length
Nominal dqta bit time tqQd — 25 — ns 420ty /bit
quantum lgngth
Nominal arpitration bit tspa — 0,80 — ts -
sample poiht position?
Nominal dqta bit sample tspa — 0,70 — tg -
point positjon?
Arbitration bit synchro- tsjwa — 16 S ty typically correspands
nisation junp width to SJW = 1111,
Data bit sy]lchronisation tsywd — 6 — ty typically correspgnds

2 The non|

hinal sample point position shall be located at the specified time after the start of a bit.

6.8.2.4 H

HY - CAN FD transmitter delay compensation

REQ |OS|ll.5 PHY - PCS interface requirements - CAN FD transmitter delay compensation

The PCS C

AN FD interface shall support transmitter delay compensation as specified in ISO 118981.

6.8.2.5 H

No additio1

6.8.3 PH

6.8.3.1 H
The PMAT

nal requirements apply.

HY - PMA)entity requirements

HY - PCS network systemrequirements

pquiréments are specified in ISO 11898-2.

Y - Physical media attachment (PMA) requirements

REQ |OSIl.7 PHY - PMA entity requirements - ISO 11898-2 conformance

This PMA shall conform with ISO 11898-2.

The qualification of PMA requirements is specified in ISO 11898-2.

REQ |OSIl.8 PHY - PMA entity requirements - Qualification

with ISO 1

1898-2.

For data bit rate of 2 Mbit/s (see Table 13) the PMA entity shall conform with ISO 11898-2.
For data bit rates of 4 Mbit/s (see Table 11) and 5 Mbit/s (see Table 12) the PMA entity shall conform

14
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