INTERNATIONAL ISO
STANDARD 15031-6

Third edition
2015-08-01

Road vehicles — Communication
between vehicle and external
equipment for emissions-related
diagnostics —

Part 6:
Diagnostic trouble code definitions

Véhicules routiers~~ Communications entre un véhicule etjun
équipement externe concernant le diagnostic relatif aux émissions —

Partie 6: Définition des codes d’anomalie de diagnostic

-_— Reference number
=/ N— ISO 15031-6:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=8403a8c5d3b4d4acd4ed67c2d99084e2

ISO 15031-6:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=8403a8c5d3b4d4acd4ed67c2d99084e2

ISO 15031-6:2015(E)

© ISO 2015 - All rights reserved

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIETOULCEIONN ... \%
1 S0P .. 1
2 NOIIMALIVE FEERIEIICES ...........oo e 1
3 Terms, definitions, symbols, and abbreviated terms ..., 2
3.1 Terms and definitions
3.2 WX 0] 0 o 74 E= YT IR <) 0 OO
COMVEIITIOIIS ..o e 2
DOCUMENT OVETVIBW.........occcocoiiiiiiiiiiiiisieisiecs e onss e e e 2
General SPeCifiCation ... E e
6.1 General code information
6.2 Sensor location definition
6.2.1  GENETAL ..o s
6.2.2  Definition of V6/V8/V12 cylinder engine with twe exhaust banks and
fOUT CALALYSES ..o ) st 5
6.2.3  Definition of V6/V8/V12 cylinder engine with two exhaust banks and
three CatalYSTS ..o B | 5
6.2.4  Definition of L4/L5/L6 cylinder engine with one exhaust bank and
EWO CALALYSES oo a0 s e 6
6.2.5  Definition of L4/L5/L6 cylinderiengine with one exhaust bank and ong catalyst. 6
6.2.6  Definition of turbocharger/supercharger pressure sensor location dra-
ERIU SYSERIM .o st 6
7 FOrMAt SEFUCEUIE ........ooooooiii S bbb
7.1 D@SCTIPTIONL e Bt
7.2 ISO/SAE controlled codes {core DTCS) ...
7.3 Manufacturer controlled:¢odes (non-uniform DTCs)..
7.4 Body system groupings..........ne
7.5 Chassis system groupings............
7.6 Powertrain system groupings..........
7.7 Network andweéhicle integration groupings........
8 Diagnostic trouble code deSCriptions............. s i, 11
8.1 Diagnostic trouble code appliCation...........iciscssessesesseessees | 11
8.2 Powertrain systems
8.3 Body systems
8.4 T CRASSIS SYSTRITIS ..ot
8.5 Network and vehicle integration SYStEIMS ... |, 12
Annex A (normative) Diagnostic trouble code naming guidelines ... 13
Bibliography

iii


https://standardsiso.com/api/?name=8403a8c5d3b4d4acd4ed67c2d99084e2

ISO 15031-6:2015(E)

Foreword

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

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

Overview

ISO 15031 consists of a number of parts which, taken together, provide a coherent self-consistent set of
specifications to facilitate emissions-related diagnostics. ISO 15031-1 provides an introduction to the
series of International Standards. ISO 15031-2 through ISO 15031-7 are based on SAE recommended
practices. This part of ISO 15031 is based on SAE J2012 (Diagnostic Trouble Code Definitions).

laysg
intg

This International Standard includes the communication between the vehicle’s On-Board

issions-related OBD.

L) V C ( C equlip C ple C cd d O VE C W C ope O

hchieve this, it is based on the Open Systems Interconnection (OSI) Basic Referenc

Diagnostic
legislated

b Model in

pbrdance with ISO/IEC 7498 and ISO/IEC 10731, which structures communicatjion-systemg into seven

rs. When mapped on this model, the services specified by this International Standard
the following layers in accordance with Table 1.

Diagnostic services (layer 7), specified in the following:

— IS0 15031-5 (emissions-related OBD);

— 1S0 27145-3 (WWH-0BD).

Presentation layer (layer 6), specified in the following:

— S0 15031-2, SAE J1930-DA;

— IS0 15031-5, SAE J1979-DA;

— 1S0 15031-6, SAE J2012-DA (OBD);

— 1S0 27145-2, SAE J2012-DA (WWH=-0BD).

Session layer services (layer 5)/(specified in the following:

— SO 14229-2 supports ISO 15765-4 DoCAN and ISO 14230-4 DoK-Line protocols;
— SO 14229-2 is not applicable to the SAE J1850 and ISO 9141-2 protocols.
Transport layer services (layer 4), specified in the following:

— IS0 15765-2 Transport protocol and network layer services;

— SAEAH850 defined in ISO 15031-5 Emissions-related diagnostic services;
— , IS0 9141-2 defined in ISO 15031-5 Emissions-related diagnostic services;

—) [SO 14230-4 defined in ISO 15031-5 Emissions-related diagnostic services.

hre broken

Network layer services (layer 3), specified in the following:

— IS0 15765-2 Transport protocol and network layer services;

— SAE J1850 defined in ISO 15031-5 Emissions-related diagnostic services;
— IS0 9141-2 defined in ISO 15031-5 Emissions-related diagnostic services;
— IS0 14230-4 defined in ISO 15031-5 Emissions-related diagnostic services.
Data link layer (layer 2), specified in the following:

— IS0 15765-4,1S0 11898-1, ISO 11898-2;

© ISO 2015 - All rights reserved
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— SAEJ1850;
— S0 9141-2;
— SO 14230-2.
— Physical layer (layer 1), specified in the following:
— SO 15765-4,1S0 11898-1, ISO 11898-2;
— SAEJ1850;

— ISO 9141-2;
— ISO 14230-1.

Table 1 — Legislated emissions-related OBD/WWH-0BD diagnostic specificationsapplicable¢ to

the OSI layers
Apbplicabilit 0SI 7 lavers Emissions-related OBD communication Emissions-related WWH-0OBD
pp y y requirements communication requirements
Application 1SO 15031-5 IS0 27145-3
(layer 7)
ISO 15031-2, -5, -6 1SO 27145-2
Praj;létra%on SAE J1930-DA/SAE J1979-DA SAE J1930-DA/SAE J1979-Dj
SAE ]J2012-DA (OBD) SAE ]J2012-DA (WWH-0OBD
Seven layef
according tp Session .
1SO/IEC (layer 5) Not applicable [SO 14229-2
7498-1
Transport
and
1SO/IEC (layer 4) 150 150315 1SO IS0 1S0 15(
10731 Network 142304) | 15765-2 15765-2 1340p-2
(layer 3) ISO ISO
Data link 150 150 15765-4 150 27145-4
(layer 2) SAE 1SO 14230-2 | 118981, 11898-1, 154
Physical | J1850 | 914i%2 1S0 1S0 1S0 1340p-3
(layer 1) 14230-1 | 11898-2 11898-2

SAE document reference concept
ISO 15031 feferences severabSAE documents which contain all terms, data, and DTC definitions.
See Figure|l with the following definition of content in this International Standard.

— SAE J1930: thesdocument is concerned with a procedure for naming objects and systems jand
with the set/f words from which names are built. It references SAE J1930-DA which containg all
standqrdized naming objects, terms, and abbreviations.

— SAE J1979: the document is concerned with the definition of emissions-related diagnostic services
(diagnostic test modes). It references SAE J1979-DA which contains all standardized data items like
PIDs, test IDs, monitor IDs, and InfoType IDs.

— SAE]J2012: the document is concerned with the procedure for defining emissions-related diagnostic
trouble codes. It references SAE J2012-DA which contains all standardized data items like DTCs and
FTBs.

vi © ISO 2015 - All rights reserved
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SAE J2012-DA (OBD) Digital Annex

Thi

(didgnostic trouble codes) and FTB (failure type byte) information.

SAH J2012-DA (OBD) includes several appendices for

ISO 15031-6:2015(E)

ISO 15031-2
Terms, definitions,
abbreviations and

acronyms

ISO 15031-5 ISO 15031-6
Emissions-related Diagnostic trouble
diagnostic services code (DTC) definitions

v v v

SAE J2012-DA

SAE J1930-DA SAE J1979-DA R

I . emissions-related
emissions-related emissions-related . .
acronym definition data definition =

code definition

O 1 >

SAE ]J1930

L SAE J1979 SAE)J2012
Terms, definitions, .. . .
abbreviations and Emissions-related Diagnostic trouble
diagnostic services code (DTC) definitions

acronyms

SAE Digital Annexes

Figure 1 — SAE Digital Annex document reference

port the external (off-board) “generic” test equipment. All relevant information is prop
pmotive industry represented by members of the appropriate SAE task force.

5 part of ISO 15031 references SAE J2012-DA. SAE J2012-DA is concerned with the definit

diagnostic\trouble code naming guidelines,

powertrain system diagnostic trouble codes,

Board Diagnostic (OBD) regulations require passenger cars and light, medium, and heavy dluty trucks
to qupport a minimum set of diagnostic information to external (off-board) “generic” test
New emissions-related regulatory requirements drive new in-vehicle technology to lower
New technology-related OBD monitor data and diagnostic trouble codes need to be stand

bquipment.
emissions.
ardized to
sed by the

on of DTCs

network communication system, body systems, chassis systems, and

DTC failure category and subtype definition.

SAE Digital Annex revision procedure

New emissions-related regulatory requirements drive new in-vehicle technology to lower emissions.
New technology-related OBD monitor data and diagnostic trouble codes need to be standardized to
support the external (off-board) “generic” test equipment. All relevant information is proposed by the
automotive industry represented by members of the appropriate SAE task force.

Revision request forms and instructions for updating the registers to this part of ISO 15031 can be
obtained on the Registration Authority’s website at:

http://www.sae.org/servlets/works/committeeHome.do?comtID=TEVDS9

©IS
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The column titled “Resources” shows a document with the title: J2012-DA_Revision_Request_Form.doc.
Double click on the name and you will be asked to download the document with the filename:

SAE ]J2012-DA_Revision_Request_Form.doc
Fill out the revision request form with your request.

Please send e-mail with completed revision request form as attachment to:

SAE Headquarters
755 West Big Beaver Road

Suite 1600
Troy, MI 48

084-4093, USA

Fax: +1 (2418) 273-2494

Email: saej

P012@sae.org
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Road vehicles — Communication between vehicle and
external equipment for emissions-related diagnostics —

Part 6:
Diagnostic trouble code definitions
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Scope

5 part of ISO 15031 provides uniformity for standardized diagnostic trouble’codes
trical/electronic On-Board Diagnostic (OBD) systems of motor vehicles are required
bn malfunctions are detected. It further provides guidance for uniformdiessages (text
ciated with these codes.

5 part of ISO 15031 specifies the rules and guidelines for the definition of the following:
the diagnostic trouble code format, which consists of the following:

1) addressing format;

2) structure;

3) messages;

a description of the standardized set of diagnostic trouble codes and descriptions cqg
SAE ]J2012-DA. The two most significant bytes of a DTC may be decoded according to tw
lists in two formats: DTC Format Identifier 001 and 041¢;

contained in SAE J2012-DA (applies only when 3-byte DTCs are used).

5 part of [ISO 15031 references SAE J2012-DA (Digital Annex), which includes all standar

Normativeteferences

following, documents, in whole or in part, are normatively referenced in this docume

[DTC) that
to report
Hescriptor)

ntained in
o different

a description of the standardized.set of diagnostic trouble codes subtypes known as fafilure types

5 part of [SO 15031 specifiesiall general rules and guidelines to define new diagnostic trouble codes.

lized DTCs

mber and text descriptor) as well as all diagnostic trouble codes subtypes known as failufre types.

nt and are

spensable’ for its application. For dated references, only the edition cited applies. For undated
rences;the latest edition of the referenced document (including any amendments) appligs.

wn

ISO

IEC 10731:1994 Infnrmnfinn fp(‘hnnlngv — f)ppn Systems Interconnection — Basic Rpfprpn

re Model —

Con

ventions for the definition of OSI services

ISO 15031-2, Road vehicles — Communication between vehicle and external equipment for emissions-
related diagnostics — Part 2: Guidance on terms, definitions, abbreviations and acronyms

ISO 15031-5, Road vehicles — Communication between vehicle and external equipment for emissions-
related diagnostics — Part 5: Emissions-related diagnostic services
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3 Terms, definitions, symbols, and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15031-2 apply.

3.2 Abbreviated terms

B1S1 Bank 1 Sensor 1

B1S2 Bank I Sensor 2

B1S3 Bank 1 Sensor 3

B2S1 Bank 2 Sensor 1

B2S2 Bank 2 Sensor 2

B2S3 Bank 2 Sensor 3

BARO barometric atmospheric pressure
CVN calibration verification number
DTC diagnostic trouble code

ECM engine control module

ISR interrupt service routine

LSB least significant bit

MAF mass air flow

MAP manifold absolute pressure
MIL malfunction indicator light
MSB most significant bit

OBD On-Board Diaghestics

0SI Open Systenrs Interconnection
PCM powertrdin control module

SI international system of units
TCM transmission control module

4 Conventions

ISO 15031 is based on the conventions discussed in the OSI Service Conventions (ISO/IEC 10731) as
they apply for diagnostic services.

5 Document overview

Figure 2 illustrates the document references.

2 © IS0 2015 - All rights reserved
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The protocol initialization identifies whether ISO 15765-4 DoCAN or SAE J1850 or ISO 14230-4 DoK-
Line or ISO 9141-2 is the data link layer supported by the vehicle. ISO 15031 references the standards as
an applicable data link for emissions-related OBD.

ISO 15031-5 specifies the applicable emissions-related diagnostic services. This part of ISO 15031
specifies the data record structures and references SAE J1930-DA, SAE J1979-DA, and SAE ]J2012-DA
which include all emissions-related OBD data definitions.

Emissions-related diagnostic services

1SO 15031-1
Emissions OBD
Generar mrormation and
use case definition

\_/_\ SAE J1930-DA

Terms, (.
( \ 1SO 15031-5 \—/—\
Emissions-related
OSILayer7 diagnostic services
Application SAE J}1979-DA

PIDs, MIDs, RIDs,
\ / \_/—\ InfoTypes
ISO 15031-2, -5, -6

0SILayer 6 Emissions-related - 1:1 SAE ]2012-DA
Presentation Terms, Data, DTCs < DTCs

150 314;29-2 Not Applicable 1s0 '}3129-2
0SILayers5 (no document available)

Session Part 2: Session layer services

—

Part 2: Session layer services

_________________________ e e e T T R
ISO 15765-4 SAE : ISO l: ISO 14230-4
| |
J1850 || 91412 ;!
Il Il
1SO 15031-5
OTSI_:E:Y:: ls?) 1?;?\‘5'2 Communication between vehicle and external
P o test equipment for emissions-related diagnostics
~— SPArtZ AN Part 5:
m::gmt . Emissions-related diagnostic services
( \ ,Nehuori(
0SILayer 3 layer services

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|Standaldized Service Primitive lnterfacel | Not Applicable | |Standardized Service Primitive Interfacle :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| L1 |
| il |
| 1! |
| [l |
| I !
| I !
| [l |
| il |
| I !
| [l |
| 1 |
| [l |
| [l |
| 1 |
| 1! :
Network : e 1SO 15765-4 :: 1 150 14230-4 ||,
e N5 DoCAN i :, DoK-Line |
v /Y I I I
I Part 4: 1! :I Part 4: |
| [l | |
| il | |
| 1! |
| [l |
| 1! |
| 1! |
| I !
| 1! |
| 1! |
| I !
| il |
| 1! |
| 1! |
I T |
| 1! |
| [l |
I !

|
Requir ! | Requir for
f \ 1S0 11898-1 CAN for emissions- | : ||180 - 14230-2 emissions-
Data link layer related systems [ ! DoK-Line related systems
1SO 9141-2 | !
0;';?'_912 and physical SAE J1850 [ | | o partz:
ayytm signalling ' 'l part2: ||| PatalinkJayer
\—/—\ C:;)ass B | : CARB | : \_/—\
ata ! | | requirement ||
Communi- | | | s for H
cations 1. |
4 N\ 150 11898 CAN Network | 1 | nterchange [|1f150 ‘14230-1
Part 2: High- Interface | ! Il ofdigital |!['" " DoK-Line
OSILayer1 speed medium | | information | | ! Part 1:
CHysttdal access unit 1 i [l ; Physical layer
| |
L ) R |

Figure 2 — Emissions-related OBD on ISO 15765-4, SAE J1850, ISO 9141-2, ISO 14230-4
document reference according to OSI model
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6 General specification

6.1 General code information

Table 2 specifies systems, code categories, hexadecimal values, and particular sections of
electrical/electronic systems diagnostic.
Table 2 — General code specifications
System Code categories Hex value Appendix
Body BOxxx - B3xxx 8XXX16 - BXXX16 B
Chassis COxxx — C3xxx 4XXX16 - 7XXX16 C
Pgwertrain POxxx - P3xxx 0XXX16 - 3XXX16 P
Generic/Ngtwork and vehicle U0xxx - U3xxx CXXX16 - FXXX16 U
infegration
The reconmended DTCs consist of a three digit hexadecimal code preceded, by an alphanumgric
designator| The alphanumeric designators are “B0”, “B1”, “B2”, “B3”, “C0”, ‘G1"; “C2”, “C3”, “P0”, “|P1”,
“P2”, “P3”,|“U0”, “U1”, “U2”, “U3”, corresponding to four sets of body, fourksets of chassis, four setls of
powertrain, and four sets of network and vehicle integration trouble eodes. The code structure ifself
is partially open-ended. A portion of the available numeric sequences (portions of “B0”, “C0”, “P0”,

“PZ”, “P3",

diagnostic

basic categories:

— circuit
range
circuit]
circuit]

Circuit low
(voltage, f1

Circuit hig
(voltage, f1

6.2 Sens

6.2.1 Ge

trouble codes that do not support a subfault strategy are specified by the following

open;
performance;
low;

high.

is measured with the external circuit, component, or system connected. The signal {]
equency, etc.) shall be included in the message after circuit low or circuit high.

h is measured with-the external circuit, component, or system connected. The signal {
equency, etc.) maybe included in the message after circuit low or circuit high.

or locationdefinition

neral

“U0”, and “U3”) is reserved for uniform codes assigned‘by this or future updates. Detajfiled
specificatipns of the DTC format structure are specified in ClauseZ: Most circuit, component, or sys

Lem
our

ype

ype

This subcl

hnen dafinac tha lacatinn Af nnnonw(c\ mralation +0 +ha epaire—aiE floxaz ctaviing o
atSe—eeHesS—~ne—+1eeatoh—o01+-5e RS0t H—Ferateh—o—+ne—enRghear oW —Startang o

the

fresh air intake through to the vehicle tail pipe or fuel flow from the fuel tank to the engine in order
numbering 1, 2, 3, and so on.

NOTE 1

system using multiple sensors, use bank #1.

NOTE 2

See Figure 3 to Figure 7.

© ISO 2015 - All rights rese
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6.2.2 Definition of V6/V8/V12 cylinder engine with two exhaust banks and four catalysts

Key]

N U1 A W N

1 2 3
\Bil:lsl \B|I_S|2 YISS
[ ]

l |
Cylinder Bank 1
Exhaust Bank 1

V6N8N12 Cylinder Engine Transmission

Tail Pipe

Cylinder Bank 2 2
Exhaust Bank 2

/j;lm /zlzlsz B2S3

4 5 6

B1S1 - Bank 1 Sensor 1 wide range
B1S2 - Bank 1 Sensor 2 heated
B1S3 - Bank 1 Sensor 3 heated
B2S1 - Bank 2 Sensor 1 wide range
B2S2 - Bank 2 Sensor 2 heated
B2S3 - Bank 2 Sensor 3 heated

Figure 3 — V6/V8/V12 cylinder enginewith two exhaust banks and four catalysts €

6.2)3 Definition of V6/V8/V12 cdylinder engine with two exhaust banks and three cat:

1 B8y

Cylinder BankT
ExhaustBankT

VN8N 12 Cylinder Engine Transmission

3 B1S3

Ry

=T =

Cylinder Bank 2

Exhaust Bank 2

b Tail Pipe

xample

ilysts

Tail Pipe

Key

1 B1S1-Bank 1 Sensor 1 wide range
2 B1S2 - Bank 1 Sensor 2 heated

3 B1S3 - Bank 1 Sensor 3 heated

4  B2S1 - Bank 2 Sensor 1 wide range

© ISO 2015 - All rights reserved
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6.2.4 Definition of L4/L5/L6 cylinder engine with one exhaust bank and two catalysts

3
B1S3

L4 Cylinder Engine
Exhaust Bank 1

Key
B1S1 - Bank 1 Sensor 1 wide range
B1S2 -Bank 1 Sensor 2 heated
B1S3 -[Bank 1 Sensor 3 heated

Figure 5 — L4/L5/L6 cylinder engine with one exhaust bank and two catalysts example

6.2.5 Definition of L4/L5/L6 cylinder engine with one exhaust bank and‘one catalyst

1 2

\lill_sll Yllslz

| | Catalyst | |—> Tail Pipe

L4 Cylinder Engine
Exhaust Bank 1

Key
1 B1S1-[Bank 1 Sensor 1 wide range
2 B1S2 -Bank 1 Sensor 2 heated

Figune 6 — L4/L5/L6 cylinder engine with one exhaust bank and one catalyst example

6.2.6 Definition of turbocharger/supercharger pressure sensor location draw-thru system

The intakd air system pressure sensor location for boosted applications in relation to the enging air
flow includes the’fresh air inlet, boost device, and engine manifold.

6 © IS0 2015 - All rights reserved
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|::> 9) < -
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> E
3 . x
-
Cyl
4
7 6
Key
1 |air cleaner
2 |MAF
3 [throttle body
4 |turbocharger/supercharger
5 |MAP (manifold pressure closest to the intake valves)
6 |inlet (pressure after the throttle body, but before the pressuriZing‘device)
7 |BARO (atmospheric pressure)

Figure 7 — Turbocharger/supercharger pressure sensor location draw-thru system

7 |Format structure

7.1] Description

Figuire 8 illustrates the diagnostic trouble code which consists of an alphanumeric designatjor, BO - B3
for pody, CO - C3 for chassis; RO - P3 for powertrain, and UO - U3 for network communicatiop, followed
by three characters. The-assignment of the proper alpha designator should be determined by the area
mogt appropriate for thatfunction. In most cases, the alpha designator will be implied since]diagnostic
infqrmation will beequested from a particular controller. However, this does not imply that all codes
supported by a patticular controller shall have the same alphanumeric designator.
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00 = ISO,SAE controlled

01"= manufacturer controlled
10 ISO SAE controlled

11 =ISO SAE controlled
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00 = Powertrain (P)

01 = Chassis (C)

10 = Body (B)

11 = Generic /Network (U)

Key

1 display]
up to 2

2 for pow

3 for pow

DTCs deco

[display character 1]

b6 code definitions
ertrain, these bits are ISO/SAE controlled; for all others, they are manufacturer controlled
ertrain, 11 = manufacturer controlled for P3000 to P33FF; 11 = ISO/SAE reserved for P3400 to P3

Figure 8 — Structure of diagnostic trouble codes
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Figure 9 shows the example of the 2-byte DTC structure.

DTC High Byte DTC Low Byte

0x9 0x2 0x3 0x4
0]of1 ojlojJ1]o ojJojJ1]1 0o]J1]Jo]o
1 2 3 4

1

|
B

Figure 9 — Example of the 2-byte DTC structure

Figure 10 shows the example of 3-byte DTC Format Identifier 001 DTC structure.
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A 3-byte DTC using DTC Format Identifier 0016 as a data bus value 9234111¢ would be displayed to
technicians as the manufacturer controlled body code B1234-11; see Figure 8. See SAE J2012-DA FTB
tables for DTC low byte (failure type byte) definitions. The low byte shall be displayed in hexadecimal
format, e.g. 1116 shall be displayed as “11”. When the most significant 2 bytes of this DTC is contained
within the SAE controlled range, it is decoded according to the DTC Format Identifier 0014 list from
SAE ]J2012-DA. See Figure 10.

DTC High Byte DTC Middle Byte DTC Low Byte

0x9 0x2 0x3 0x4 0x1 0x1
0Jo]1]oJoJ1J]o 0JoJ1J]1JoJ1JoJo 0Jo0JoJ]1]oJoJo[1
2 3 4 1 1

1

| |
B 1

Figure 10 — Example of 3-byte DTC Format Identifier 0016 DTC structure

Figlire 11 shows the example of 3-byte DTC Format Identifier 0416 DTC structure,

A 3}byte DTC using DTC Format Identifier 0416 as a data bus value 9234114¢ would be djsplayed to
technicians as the manufacturer controlled body code B1234-11; see Figure 8. See SAE J20{12-DA FTB
tables for DTC low byte (failure type byte) definitions. The low byte shallbe displayed in h¢xadecimal
format, e.g. 1116 shall be displayed as “11”. When the most significant2 bytes of this DTC i3 contained
within the SAE controlled range, it is decoded according to the DTC Format Identifier 044¢ list from
SAH J2012-DA.

'
DTC High Byte DTC Middle Byte \Q DTC Low Byte
AN
0x9 0x2 0x3 ox4 0x1 0x1
1JoJoJ]1]oJo]1]o 0JoJ]1]1]o]a o]0 0JoJoJ]1]loJoJol]1
B 1 2 3 ) 4 1 1

Figure 11 — Example of 3-byte DFC Format Identifier 0416 DTC structure

Codes have been specified to indicate a suspected trouble or problem area and are intended| to be used
as g directive to the proper service progedure. To minimize service confusion, fault codes shpuld not be
usefl to indicate the absence of problems or the status of parts of the system (e.g. powertrpin system
0.K| or MIL activated) but should be confined to indicate areas in need of service attention.

Stapdard DTC ranges contained in SAE J2012-DA have 256 DTC possibilities by using the h¢xadecimal

16 hase number system.

7.2| ISO/SAE controlled codes (core DTCs)

ISOfSAE controlled diagnostic trouble codes are those codes where industry uniformity has been
achjeved. These codes were felt to be common enough across most manufacturers’ applicptions that
a commorsiumber and fault message could be assigned. All unspecified numbers in each grouping
are|ISQ/SAE reserved for future growth. Although service procedures may differ widely amongst

manufacturers, the fault being indicated is common enough to be assigned a particular fault gode. Codes
in this area are not to be used by manulacturers until they have been approved by .

7.3 Manufacturer controlled codes (non-uniform DTCs)

Areas within each alpha designator have been made available for manufacturer-controlled DTCs. These
are fault codes that will not generally be used by a majority of the manufacturers due to basic system
differences, implementation differences, or diagnostic strategy differences. Each vehicle manufacturer
or supplier who designs and specifies diagnostic algorithms, software, and diagnostic trouble codes
are strongly encouraged to remain consistent across their product line when assigning codes in the
manufacturer controlled area. It is recommended for powertrain codes to use the same groupings as in
the ISO/SAE controlled area, i.e. 100’s and 200’s for fuel and air metering, 300’s for ignition system or
misfire, etc.
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While each manufacturer has the ability to define the controlled DTCs to meet their specific controller

algorithms, all DTC descriptions shall meet ISO 15031-2 and SAE J1930-DA.

7.4 Body system groupings

DTC numbers and descriptions are given in SAE J2012-DA.

Table 3 defines the body system groupings.

Table 3 — Body system groupings

DTC range|

Description

B0000 - BOFFF

ISO/SAE controlled

B1000 - B1|FFF

manufacturer controlled

B2000 - B2FFF

manufacturer controlled

B3000 - B3FFF

reserved by document

7.5 Chassis system groupings

DTC numbegrs and descriptions are given in SAE J2012-DA.

Table 4 deffines the chassis system groupings.

Table 4 — Chassis system groupings

DTC range|

Description

C0000 - COFFF

ISO/SAE controlléd

C1000 - C1FFF

manufacturer-controlled

C2000 - C2FFF

manufacturer controlled

C3000 - C3FFF

reserved by document

7.6 Powertrain system groupings

DTC numbers and descriptions are-given in SAE J2012-DA.

Table 5 deffines the powertrainsystem groupings.

Table 5 — Powertrain system groupings

DTC range|

Description

P0000 - POFFF

ISO/SAE controlled

P1000 - P1EEE

manufacturer contraolled

P2000 - P2FFF

ISO/SAE controlled

P3000 - P33FF

manufacturer controlled

P3400 - P3FFF

ISO/SAE controlled

7.7 Network and vehicle integration groupings

DTC numbers and descriptions are given in SAE J2012-DA.

Table 6 defines the network and vehicle integration groupings.

10
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Table 6 — Network and vehicle integration groupings

DTC range

U0000 - UOFFF
U1000 - U1FFF
U2000 - U2FFF
U3000 - U3FFF

Description
ISO/SAE controlled

manufacturer controlled

manufacturer controlled
ISO/SAE controlled

3 Bi . blecodedeseripti

8.1] Diagnostic trouble code application
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SAE J2012-DA scope includes DTCs and descriptions for powertrain systems, network
gration systems, body systems, and chassis systems. Three different DTG-application m
sible. This specification does not specify which DTC structure is used,‘rather it descri
bde the DTC based upon which structure is used. Traditionally, powertrain DTCs were
length and therefore required the assignment of a unique DTC number.and description for ¢
modle (e.g. circuit low, circuit high, rationality, etc.) using only the2-byte DTC structure. M
diagnostic protocols, including those for enhanced diagnostics, @Wse 3-byte DTCs that ai
according to SAE J2012 and SAE J2012-DA. Some legislated protocols, such as ISO 27145
repprting of 3-byte DTCs as well. When 3-byte DTCs are use@in accordance with this specifjcation, the
twd most significant bytes are decoded based upon the DTC Format Identifier (0016 or 0414) required
by the implemented diagnostic protocol; the least significant byte can describe the exjact nature
of g fault and shall be decoded based upon SAE ]J2012-DA failure type byte (FTB) table. |n order to
support a migration from 2-byte DTCs to 3-byte DTCs and allow reclaiming of the 2-byte pase DTCs,
the[P-code and U-code list has two distinct decoding options for 3-byte DTCs based on wlether DTC
Format Identifier 0016 or 0416 is used. For thiS reason, diagnostic protocols returning 3ibyte DTCs
decpding per SAE J2012 shall clearly specify which DTC Format Identifier is used. SAE J2(12-DA has

bee
3-b
con

h updated to show sample conversions from a 2-byte DTC with an embedded failure
te DTC list using DTC Format Identifier 041¢6. This mapping provided for the failure type
verting from 2-byte DTCs to 3-byte DTCs using DTC Format Identifier 0444 is only one

ode to the
byte when
possibility.

Manufacturers using 3-byte DTCs based upon SAE J2012 are responsible to select the most dppropriate
failfire type byte from SAE J2012-DA to apply to the base 2-byte DTC description.

ilure mode
structures.
bquire only

All
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Duse
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body and chassis systems base DTC descriptions in SAE J2012-DA are more general (i.e. fa
ot embedded) and@herefore have been allocated only to be used with the 3-byte DTC
to the usage ofthe failure type byte as the third (least significant) byte, these DTCs r¢
assignment of'a single DTC number and description for each component, not failure mod

v

8.2] Powertrain systems

The pewertrain systems category covers functions that include engine, transmission, and|associated
driyetrain accessories. For powertrain systems, each specified fault code has been pssigned a
description to indicate the circuit, component, or system area that was determined to be at fault. The
descriptions are organized such that different descriptions related to a particular sensor or system are
grouped together. In cases where there are various fault descriptions for different types of faults, the
group also has a “generic” description as the first code/message of the group. A manufacturer has a
choice when implementing diagnostics, based on the specific strategy and complexity of the diagnostic.

Where more specific fault descriptions for a circuit, component, or system exist, the manufacturer
should choose the DTC most applicable to their diagnosable fault. The descriptions are intended to be
somewhat general to allow manufacturers to use them as often as possible yet still not conflict with
their specific repair procedures. The terms “low” and “high” when used in a description, especially
those related to input signals, refer to the voltage, frequency, etc. at the pin of the controller. The specific
level of “low” and “high” shall be specified by each manufacturer to best meet their needs.
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For example, in diagnosing a 5 V reference throttle position sensor (TP sensor), if the input signal at the
powertrain control module (PCM) is stuck at near 0 V, a manufacturer has the flexibility to select from
either of two codes - P0120 (throttle/pedal position sensor/switch A circuit) or P0122 (throttle/pedal
position sensor/switch A circuit low), depending on the manufacturer’s diagnostic procedures. If the
input signal at the PCM is stuck at near 5 V, a manufacturer has the flexibility to select from either of
two codes - P0120 (throttle/pedal position sensor/switch A circuit) or P0123 (throttle/pedal position
sensor/switch A circuit high), depending on the manufacturer’s diagnostic procedures. If the input signal
at the PCM is stuck at 1,5 V at idle instead of the expected 1,0 V, the manufacturer has the flexibility
to select from either of two codes - P0120 (throttle/pedal position sensor/switch A circuit) or P0121
(throttle/pedal p051t10n sensor/sw1tch A circuit range/performance) dependmg on the manufacturer S
diagnostic preeeds 60 o sher-than-expeetes HSOF-—6 be—either
a faulty TR sensor, corrosion in the TP sensor connectlons or an improperly ad]usted throttle plate.
Identificat{on of the root cause is done using the diagnostic procedures and is not implied by the DTC
message, thus allowing the manufacturer the flexibility in assigning DTCs.

8.3 Body systems

The body dystems category covers functions that are, generally, inside of the passenger compartmjent.
These fundtions provide the vehicle occupants with assistance, comfort, conyvenience, and safety. Hach
specified tfouble code has been assigned a description to indicate the component or system area that
was deterthined to be at fault. Unlike powertrain systems, the body systém trouble code descriptjons
are intend¢d to be general. Powertrain DTCs typically include separate:DTCs for each failure mode [e.g.
circuit low| circuit high, rationality, etc.) within each DTC description:Body system DTCs are designed
to only support the base component in the description, whichimakes these DTCs dependent upon
diagnosticlprotocols that support a subfault failure strategy. Mahufacturers shall select the approp?fate
failure modle (e.g. circuit short to ground, circuit short to battery, signal plausibility failure, etc.) to apply
to the gendral DTC description. The supported body subsection included in this group is Restraints

8.4 Chassis systems

The chasdis systems category covers functions that are, generally, outside of the passenger
compartment. These functions typically include mechanical systems such as brakes, steering, pnd
suspensior]. Each specified trouble code has-been assigned a description to indicate the componerlt or
system arda that was determined to be‘at fault. Unlike powertrain systems, the chassis system trogible
code descrjptions are intended to be/general. Powertrain DTCs typically include separate DTCs for dach
failure modle (e.g. circuit low, circuit high, rationality, etc.) within each DTC description. Chassis system
DTCs are designed to only support the base component in the description, which makes these D|TCs
dependentjupon diagnostic prafocols that support a subfault failure strategy. Manufacturers shall select
the approgriate failure made (e.g. circuit short to ground, circuit short to battery, signal plausib{lity
failure, etc|) to apply tothe/general DTC description. The supported chassis subsections included in fhis
group are Brakes and\Fraction Control.

8.5 Networkiand vehicle integration systems

The netwarkZcommunication and vehicle integration eI atego Que nctions thatlare
shared among computers or systems on the vehicle. Each specified trouble code has been assigned
a description to indicate the component or system area that was determined to be at fault. The
descriptions of data links are intended to be general in order to allow manufacturers to use them for
different communication protocols. The descriptions of control modules are intended to be general in
order to allow manufacturers to reuse the DTC for new control modules as technologies evolve. Also, the
descriptions may be supplemented with additional subfault information such as the “failure type byte”
data defined in SAE ]J2012-DA. The subclauses included in this group are Network Electrical, Network
Communication, Network Software, Network Data, and Control Module/Power Distribution.
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