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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards are@w in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible 6

O\Qentifying any or all such patent rights.

ISO 15765-4 was prepared by Technical mittee ISO/TC 22, Road vehicles, Subcommittee SC 3,
Electrical and electronic equipment.

This second edition cancels and replaces the first,@ition (ISO 15765-4:2005), which has been technically
revised. o

ISO 15765 consists of the following parts, under the gen&l titte Road vehicles — Diagnostic communication
over Controller Area Network (DoCAN): /

— Part 1: General information and use case definition é
— Part 2: Transport protocol and network layer services %

— Part 3: Implementation of unified diagnostic services (UDS on CAI\@‘

— Part 4: Requirements for emissions-related systems Q/(

1) 1SO 15765-3 will be replaced by ISO 14229-3.

iv © 1S0O 2011 — All rights reserved
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Introduction

This part of ISO 15765 has been established in order to define common requirements for vehicle diagnostic
systems implemented on a Controller Area Network (CAN) communication link, as specified in 1ISO 11898.
Although primarily intended for diagnostic systems, it also meets requirements from other CAN-based

systems needin%network layer protocol.

To achieve this? jt is based on the Open Systems Interconnection (OSI) Basic Reference Model, in
accordance with I@EC 7498-1 and ISO/IEC 10731, which structures communication systems into seven

layers as shown in

tb}.

Table 1 — Enhance%nd legislated OBD diagnostic specifications applicable to the OSl layers

SAE J1979-DA,
SAE J2012-DA

"z
Apolicabilit 0S17la e,r Vehicle manufacturer Legislated OBD Legislated WWH-OBD
PP y Y enhanced diagnostics (on-board diagnostics) (on-board diagnostics)
\\)/ ISO 14229-1
Application (layer 7) 49 Y ISO 15031-5 ISO 27145-3, ISO 14229-1
Seven layers 7 ¢ 1SO 14229-3
i A J *
ISONEC 74981 @ 180 150312 159 150315 | 1soipas 27145-2, SAE 1930-DA,
and Presentation (layer 6) Veficle manufacturer SAE J1930-DA SAE J1979-DA, SAE J2012-DA,
ISO/IEC 10731 v ecific ’ SAE J1939 Appendix C (SPN),

SAE J1939-73 Appendix A (FMI)

-
Session (layer 5) ISO 1@\2 1ISO 14229-2
A\

Transport protocol \'L .

(layer 4) ISO 15765- @ ISO 15765-2, 'ISS% 11%77%55'_‘;’
Network (layer 3) é ISO 15765-4,

y ISO 11898-2 ISO 27145-4
Data link (layer 2) 1ISO 11898-1 ISO 15765-4,
‘ 1ISO 11898-1,
Physical (layer 1) User defined @ ISO 11898-2
3

The application layer services covered by ISO 14229-3 have
services established in ISO 14229-1 and ISO 15031-5, but are not

The transport protocol and network layer services covered by this part
independent of the physical layer implemented, and a physical layer is o

diagnostics (OBD).

L4

Q

A

d to use only with them.

{Sﬁgefined in compliance with diagnostic

@fSO 15765 have been defined to be
specified for legislated on-board

For other application areas, ISO 15765 can be used with any CAN physical Iay@:

© 1SO 2011 — All rights reserved
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Road vehicles — Diagnostic communication over Controller
Area Network (DoCAN) —

Part 4.
Requirements for emissions-related systems

1 Scope O’

This part of ISO 15765
controllers comply with o
(WWH-0OBD) regulations. Th
repair diagnostics, as defined
external test equipment are base

ifies requirements for controller area networks (CAN) where one or more
rd diagnostics (OBD) or world-wide harmonized on-board diagnostics
twork presumes the use of an external test equipment for inspection and
he regulations. The CAN network requirements for the vehicle and the
@the specifications of ISO 15765-2, ISO 11898-1 and ISO 11898-2.

This part of ISO 15765 places restrictio&,on those International Standards for the fulfilment of the regulations.
It does not specify in-vehicle CAN buS?architecture, but seeks to ensure that the vehicle's regulated CAN
communications comply with external test@ﬂpment requirements.

This part of I1SO 15765 defines the req ents to successfully establish, maintain and terminate
communication with a vehicle that impleme@ the requirements of the OBD/WWH-OBD regulations.
Plug-and-play communication capabilities amon icles and test equipment are defined to assure the
interoperation of external test equipment and veht . This part of ISO 15765 details all of the OSI layer
requirements to achieve this goal. é

This part of 1ISO 15765 is the entry point for DoOCAN (Dggnostic communication over CAN). Based on the
results of the initialization, the external test equipment d jnes which protocol and diagnostic services are
supported by the vehicle's emissions-related system: O

S
%

— legislated OBD: ISO 15031 (all parts),

— legislated WWH-OBD: ISO 27145 (all parts).

2 Normative references 6£

The following referenced documents are indispensable for the applicatio is document. For dated
references, only the edition cited applies. For undated references, the late ition of the referenced
document (including any amendments) applies.

ISO 11898-1, Road vehicles — Controller area network (CAN)— Part 1: Data link layer and physical
signalling

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

ISO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

ISO 15031-5, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 5: Emissions-related diagnostic services

© 1SO 2011 — All rights reserved 1
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ISO 15765-2, Road vehicles — Diagnostic communication over Controller Area Networks (DoCAN) — Part 2:
Transport protocol and network layer services

ISO 27145-3 2), Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics
(WWH-OBD) communication requirements — Part 3: Common message dictionary

ISO 27145-4 3), Road vehicles — Implementation of World-Wide Harmonized On-Board Diagnostics

(WWH-0OBD) communication requirements — Part 4: Connection between vehicle and test equipment

3 Terms, definiti

, symbols and abbreviated terms

3.1 Terms and defini(l@s

For the purposes of this docur%the terms and definitions given in ISO 15765-2 apply.

Q

3.2 Symbols %‘
Symbol ® Definition Unit
Cac1, Caco capacitance of a.c. terminatioO/( F
A J £d
CcaN_H capacitance between CAN_H andqfe*md potential F
d
Cean_ L capacitance between CAN_L and gro%potential F
CpiFF capacitance between CAN_H and CAR—'L/') F
"~y
Af oscillator tolerance Ve Hz
IcABLE maximum cable length between OBD/WWH-b’%ﬁanector and external test equipment m
. 74
Prop_Seg propagation segment @ ),
Phase_Seg1 [phase segment 1 %
Phase_Seg2 |phase segment 2 @\
Rac1, Raco resistance of a.c. termination k\)s Q
s 7,
Sync_Seg synchronization segment Q A
BIT bit time %! us
fBIT_RX receive bit time @ us
IBIT_TX transmit bit time V/ us
; external-test-equipment cable propagation delay (without external test eq%t CAN s
CABLE interface delay) ‘A H
ISEG1 timing segment 1 <\\/ us
tSEG2 timing segment 2 % us
tsgw resynchronization jump with A us
ISYNCSEG synchronization segment us
external test equipment CAN interface propagation delay (without external test equipment
TooL s
cable delay)
tq time quantum us

2) To be published. (Revision of ISO/PAS 27145-3:2006)
3) To be published. (Revision of ISO/PAS 27145-4:2006)
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