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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-govern
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rights. ISO
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Electrical a
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required by
European Q
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Part 2:
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mental, in_fiaison with 150, also take part In the wWork. 1SO colfaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
sk of technical committees is to prepare International Standards. Draft Interdational Stand
the technical committees are circulated to the member bodies for voting--Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

5 was prepared by Technical Committee ISO/TC 22, Ro6ad vehicles, Subcommittee S
nd electronic equipment.

j edition cancels and replaces the first edition (1ISO45031-5:2006), which has been techni

f 1SO 15031 is technically equivalent to SAE@1979:2010, with the addition of new capabil
revised regulations from the California Air~Resources Board and revised regulations from
ommission.

consists of the following parts, undet-the general title Road vehicles — Communication betw
external equipment for emissions-related diagnostics:

General information and use‘case definition

Guidance on terms, definitions, abbreviations and acronyms

Diagnostic connector and related electrical circuits, specification and use
External testequipment

Emissions-related diagnostic services
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Introduction

0.1

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

Intefnational Standards. Parts 2 through /7 are based on SAE recommended practices. This part o
is based on SAE J1979.

This
and

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Model in

with
may
with

document set includes the communication between the vehicle's On-Board Diagnostic (O
test equipment implemented across vehicles within the scope of the legislated emissions-relat

ISO 15031

D) systems
d OBD.

accordance

ISO/IEC 7498-1 and ISO/IEC 10731, which structures communication systems into seven layers. When
ped on this model, the services specified by ISO 15031 are broken into.the following layers in pccordance

Table 1:

diagnostic services (layer 7), specified in

— this part of ISO 15031,

— 1S0 27145-3 (WWH-OBD),

presentation layer (layer 6), specified in

— 1S0O 15031-2, SAE J1930-DA,

— this part of ISO 15031, SAE J1979-DA,

— 1S0O 15031-6, SAE J2012:DA,

— 180 27145-2, SAE J2042-DA,

session layer servigés-(layer 5), specified in

— 1S0O 14229-2 support ISO 15765-4 DoCAN and ISO 14230-4 DoK-Line protocols,
— 1SO14229-2 is not applicable to the SAE J1850 and ISO 9141-2 protocols,

transport layer services (layer 4), specified in

— 150 157065-2,
— SAE J1850 defined in this part of ISO 15031,
— IS0 9141-2 defined in this part of ISO 15031,

— IS0 14230-4, defined in this part of ISO 15031,

© 1S0O 2011 — All rights reserved
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— network layer services (layer 3), specified in:
— 1S0O 15765-2,
— SAE J1850 defined in this part of ISO 15031,
— 180 9141-2 defined in this part of ISO 15031,

— IS0 14230-4 defined in this part of ISO 15031,

—  data linkdayerfayer2)-spesified-in:

yor(rayor—=—9opPcC

— ISP 15765-4, 1ISO 11898-1, and ISO 11898-2,
— SAE J1850,

— ISP 9141-2,

— ISP 14230-2,

— physical layer (layer 1), specified in:

— ISP 15765-4, 1ISO 11898-1, and ISO 11898-2,
— SAE J1850,

— ISP 9141-2,

— ISP 14230-1.

Table 1 — Legislated emissions-related OBD/WWH")-OBD diagnostic
specifications-applicable to the OSI layers

. - Emissions-related OBD communication Emissions-related WWH-OBD
Applicability OSI 7 layers . g .
requirements communication requiremernts
Application (layer.7) 1ISO 15031-5 1ISO 27145-3
ISO 15031-2, ISO 15031-5, ISO 15031-6 1ISO 27145-2
Presentation
(layer 6) SAE J1930-DA/SAE J1979-DA/ _
SAE J2012-DA SAE J2012-DA
Seven layer|
according td Session (layer 5) 1ISO 14229-2 Not Applicable 1ISO 14229-2
ISO/IEC 7498-1

Transport (layer 4)
and ISO 15765-2 ISO 15031-5
ISO/IEC 10- ’21 IK‘IICtVVUIIr\ (:ayC| 3)

ISO
Data link (ayer2) | .. ISO 15765-4 ] 4'28;())_2 14230-4
190 11598.2 SAE J1850 | 1SO 9141-2 ~
Physical (layer 1) 14230-1

1) World-Wide Harmonized.

Vi © 1S0O 2011 — All rights reserved
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SAE document reference concept

ISO 15031 references several SAE documents which contain all terms, data and DTC (diagnostic trouble
code) definitions. This is illustrated in Figure 1.

Add

itional information on the content of the referenced documents is given below:

SAE J1930: the document is concerned with a procedure for naming objects and systems and with the
set of words from which names are built. It references SAE J1930-DA which contains all standardized

naming objects, terms and abbreviations.

(diagnostic test modes). It references SAE J1979-DA which contains all standardized datanite
PIDs, Test IDs, Monitor IDs and INFOTYPE IDs.

SAE J2012: the document is concerned with the procedure for defining emijssions-relatg

type bytes).

SAE J1979: the document is concerned with the definition of emissions-related diagnesfic services

ms such as

d DTCs. It

references SAE J2012-DA which contains all standardized data items such, as,-DTCs and F|[IBs (failure

ISO 15031-2

i ISO 15031-5 ISO 15031-6
Terms, definitions, L . .
abbreviations and Emissions-related Diagnostic troub
diagnostic services code (DTC) definit

acronyms

ons

v v v

SAE J2012-DA

SAE J1930-DA SAE J1979-DA OBD
Emissions-related Emissions-related Emissions-relate
acronym definition data definition diagnostic troubl

code definition

~ £ O ~1{ |

o

[4%

SAE J1930

acronyms

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

_

Key
1

SAE Digital Annexes

Figure 1 — SAE Digital Annex document reference

OBD regulations require passenger cars, and light, medium and heavy duty trucks, to support a minimum set

ofd

iagnostic information to external (off-board) “generic” test equipment.

© 1S0O 2011 — All rights reserved
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This part of

Test ID
OBD M

Unit a

-5:2011(E)

SAE J1979-DA (OBD) Digital Annex

ISO 15031 references SAE J1979-DA. SAE J1979-DA is concerned with the definition of:

Parameter Identifiers (PIDs),

entifiers (TIDs),

onitor Identifiers (OBDMIDs),

Qr‘:uling Identifiers (l IAQInQ)7 and

INFOT

0.4 SAE

New emiss
technology
“generic” te
members o

The revisiof request form and instructions for updating the registers to this_ part of ISO 15031 can be obta

on the Regi

http://w

YPEs (INFOTYPEs).

Digital Annex revision procedure

ons-related regulatory requirements drive new in-vehicle technology to lower emissions.
related OBD monitor data and DTCs need to be standardized to support the external (off-bo
st equipment. All relevant information is proposed by the automotive\industry representeq
the appropriate SAE task force.

Stration Authority's website at:

ww.sae.org/servilets/works/committeeHome.do?comtID=TEVDS 14

The colum
Double clic

SAE_J1979

Fill out the fevision request form with your request:

Please sen

SAE H
755 W
Suite 1
Troy, M
Fax: +1
Email:

n titled “Resources” shows a document with thectitle: J1979-DA_Revision_Request_Form.
on the name and you will be asked to downloadithe document with the file name:

-DA_Revision_Request_Form.doc

j an e-mail with the completed revision request form as an attachment to:

badquarters

pst Big Beaver Road
600

| 48084-4093, USA
(248) 273-2494
5aej1979@sae.org

New
ard)

by

ned

Hoc.

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

Part 5:

E

1

Thig

issions-related diagnostic services

Scope

part of ISO 15031 is intended to satisfy the data reporting requirements_ of*On-Board Diagn

regdlations in the United States and Europe, and any other region that may ‘adopt similar requirer

futu

Thig
yea
to ¢

re. This part of ISO 15031 specifies:
message formats for request and response messages,

timing requirements between request messages from external test equipment and responseé
from vehicles, and between those messages and subseguént request messages,

behaviour of both the vehicle and external test equipment if data is not available,

a set of diagnostic services, with corresponding content of request and response message
OBD regulations.

part of ISO 15031 includes capabilities - fequired to satisfy OBD requirements for multiple reg
s, engine types, and vehicle types-Those regulations are not yet final for some regions, and a

inclyide applicability of the included diagnostic services and data parameters for various vehicle &

The
ISO

This
req
to
use

Eac
ISO

user of this part of ISO 15031 is responsible for verifying the applicability of each clause off
15031 for a specific vehicle, engine, model year and region.

ired to be supperted by motor vehicles and external test equipment for diagnostic purposes w|
otor vehicle emission-related data. Any external test equipment meeting the requirements of |
these messages to retrieve emissions-related information from the vehicle.

h clause in this part of ISO 15031 which specifies additional details to existing sections of
14230-4, SAE J1850, and ISO 15765-4 supersede those specifications.

pstic (OBD)
nents in the

messages

5, to satisfy

jons, model
re expected

hange in the future. This part of ISO 15031 makes no attempt to interpret the regulations and does not

pplications.
this part of

part of ISO 1503 \specifies diagnostic services and functionally addressed request/respons¢ messages

hich pertain
50 15031-4

SO 9141-2,

This part of 1ISO 15031 references SAE J1979-DA (Digital Annex), which includes all definitions of PIDs,
OBDMIDs, TIDs and INFOTYPEs.

This part of ISO 15031 provides the mechanism to satisfy the requirements included in the country-specific
regulations and not all capabilities included in this part of ISO 15031 are required by the country-specific
regulations. This part of ISO 15031 is not considered a final authority for interpretation of the regulations.
Therefore readers should determine the applicability of capabilities defined in this part of ISO 15031 for their
own specific needs.

© 1S0O 2011 — All rights reserved
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ative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 7498-1, Information technology — Open Systems Interconnection — Basic Reference Model: The
Basic Model

ISO/IEC 10731, Information technology — Open Systems Interconnection — Basic Reference Model —

Convention

for the definition of OSI services

ISO 9141-2

1994, Road vehicles — Diagnostic systems — Part 2: CARB requirements for interchang

digital information

ISO 14229
ISO 142304

ISO 14230+
for emissiof

ISO 15765-
services

ISO 15765-
emissions-1

ISO 150314
diagnostics

ISO 150314
diagnostics

ISO 150314
diagnostics

ISO 15031
diagnostics

ISO 15031
diagnostics

SAE J1930
and Acronyj

D2), Road vehicles — Unified diagnostic services (UDS) — Part 2: Session layer sgtvices
P, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 2: Data link layer

1:2000, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 4. Requirem
)-related systems

P, Road vehicles — Diagnostics on Controller Area Networks\(CAN) — Part 2: Network |

elated systems

1, Road vehicles — Communication between vehicle and external equipment for emissions-rel
— Part 1: General information and use case_definition

P, Road vehicles — Communication between vehicle and external equipment for emissions-rel,
— Part 2: Guidance on terms, definitions, abbreviations, and acronyms

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

4, Road vehicles — Communication between vehicle and external equipment for emissions-rel
— Part 4: External test-equipment

B, Road vehicles’s= Communication between vehicle and external equipment for emissions-rel
— Part 6: Diagnostic trouble code definitions

DA, Digital Annex of Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviati
ms

SAE J1979

4, Road vehicles — Diagnostics on Controller Area Networks (CAN) — Part 4: Requirement$

e of

ents

hyer

for

ated

ated

ated

hted

hted

ons,

SAE J2012-

DA_Diaital Annay of E/E Niaannctic Tact AMadnc
DGt grte A e X O =/ o ragroSte T ST IOt eS

DA, Digital Annex of Diagnostic Trouble Code Definitions and Failure Type Byte Definitions

2) To be published.
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14229-2, ISO 14230-2, ISO 15031-2
and ISO 15765-2 and the following apply.

3.1.1
absolute throttle position sensor
value intended to represent the throttle opening

NOTE For systems where the output is proportional to the input voltage, this value is the percent of mzlaximum input
signpl. For systems where the output is inversely proportional to the input voltage, this value is 100 % minus the percent of
maxjmum input signal. Throttle position at idle usually indicates greater than 0 %, and throttle position at wide|open throttle
usuglly indicates less than 100 %.

3.1.
bank
spegific group of cylinders sharing a common control sensor

NOTE 1 Bank 1 always contains cylinder number 1 and bank 2 the opposite bank:

NOTE 2 If there is only one bank, the DTCs for bank #1 DTCs are used, and the word bank may be onmitted. With a
single “bank” system utilizing multiple sensors, bank #1 DTCs are used-identifying the sensors as #1, #2, and #3 in order
as they move further away from the cylinder.

3.1.B
basg fuel schedule
fuel| calibration schedule programmed into the Powertrain Control Module or PROM when manufactured or
whgn updated by an off-board source, prior to any.léarned on-board correction

3.1.
calgulated load value
(spark ignition vehicles) typically an indication of the current airflow divided by peak airflow aff wide open
throttle as a function of rpm, where airflow is corrected for altitude and ambient temperature

NOTE 1 Both spark ignition and gompression ignition vehicles can use an alternate definition that substfjtutes engine
torque in place of airflow in the calculation.

NOTE 2  This definition‘provides a number (without unit) and provides the service technician with an ind|cation of the
nt engine capacity_that is being used.

E A tester normally makes use of other functions such as database management, specific intergretation, and

continuous monitoring
sampling at a rate no fewer than two samples per second

NOTE If, for control purposes, a computer input is sampled less frequently, the signal of the component may instead
be evaluated each time sampling occurs.

© 1S0O 2011 — All rights reserved 3
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convention

Cvt

column integrated in each message table which marks each parameter included

NOTE

The following conventions are used: C = Conditional: the parameter marked “C” in a request/response

message is present only under a condition specified in the bottom row of the message table. M = Mandatory: the
parameter marked “M” in a request/response message table is always present. U = User (optional): the parameter marked
“U” in a request/response message table is supplied depending on dynamic usage by the manufacturer. The convention
recommends a mnemonic, which might be used for implementation. In no case is the specified mnemonic ever a
mandatory requirement for any implementation.

3.1.8
electronic
ECU
generic tern

3.1.9

control unit

h for any electronic control unit

emissionsqrelated DTC

DTC which
otherwise r
diagnostic §

NOTE )
The determir
by on-board

3.1.10
fuel trim
FT

is set when a malfunction causes vehicle emissions to exceed legislated’'emission thresholds
bquired to be set as specified by on-board diagnostics legislation (e.g. disables another part of
ystem)

Normally, the malfunction indicator (MI) is illuminated at the same time 'as the emissions-related DTC is
ation of which DTCs are emissions-related is made by the vehicle thanUfacturer for each vehicle, as speq
Hiagnostic legislation.

feedback adljustments to the base fuel schedule

g

4

NOTE
gradual adjy
compensate

3.1.11
negative n
signed bina
NOTE 1

4

EXAMPLE

NOTE 2

stments to the fuel calibration schedulesthan short-term trim adjustments. These long-term adjustm
for vehicle differences and gradual changes that occur over time.

imbers
ry, the most significant bit (MSB) of the binary number used to indicate positive (0) / negative (1

3s complement: negative numbers are represented by complementing the binary number and then adding

—0,99 = 8004’hex = 1000 0000 0000 0001 binary
0 = 0x0000 = 0000 0000 0000 0000 binary
+ 0,99, = '0x7FFF = 0111 1111 1111 1111 binary

L 0,99)+ (+ 0,99) = 0.

DI is
the

set.
ified

bhort-term fuel trim refers to dynamic or instantaneous adjustments. Long-term fuel trim refers to much more

ents

—_

3.1.12
number

expressed by this symbol “#”

3.1.13

P2, P3 timing parameter
application timing parameters for the ECU(s) and the external test equipment

© 1S0O 2011 — All rights reserved
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14

P2¢an_min timing parameter
CAN application timing parameter with the minimum value for the ECU(s) and the external test equipment to
start the response message

3.1.

15

P2can_max timing parameter
CAN application timing parameter with the maximum value for the ECU(s) and the external test equipment to
indicate a response message

-5:2011(E)

3.1.16

P2, dioza timing-parameter

CAN application timing parameter with the maximum value (P2can_max) for external test equipment .pnly
3107

seryer

fungtion that is part of an ECU that provides the diagnostic services

NOTE This part of ISO 15031 differentiates between the server, i.e. the function, @and the electronic cpntrol unit so
that|it remains independent from the implementation.

3.1.1_8

seryice

information exchange initiated by a client (external test equipment)\in order to require diagnostic|information
fronp a server (ECU) and/or to modify its behavior for diagnostic purposes

NOTE This is also the equivalent of test mode or mode.

3.2| Abbreviated terms

.cor confirmation

.ind indication

.req request

CRC cyclic redundancy ¢heck

CVN calibration verifisation number

DT¢ diagnostic-trouble code

ECM engine(control module

ERR errordetection byte

EWMA exponential weighted moving average

FF first frame

ISR interrupt service routine

LSH least significant bit

Mi malfunction indicator

MIL malfunction indicator light

MSB most significant bit

N_PDU network protocol data unit

N/A not applicable

NRC negative response code

NVRAM non-volatile memory

OBDMID OBD monitor identifier

© 1SO 2011 — All rights reserved 5
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PID

PCI

RSP

SF

SOM
T_AE

T Data[]

-5:2011(E)

parameter identifier

protocol control information

in-frame response

single frame

start of message

virtual transport interface address extension

virtual transport interface data field

T Mtype
T_Length
T_PDU
T_Result
T_SA
T_TA
T_TAtype
TCM

TID
UASID
VIN

4 Conv

ISO 15031

apply for diagnostic services.

5 Docu

Figure 2 illy

The protocql initialization identifies whether ISO 15765-4 DoCAN or SAE J1850 or ISO 14230-4 DoK-Lin

ISO 9141-2
applicable ¢

This part o
record stru
emissions-I

virtattransportinterface-message-type
virtual transport interface length information
virtual transport interface protocol data unit
virtual transport interface result

virtual transport interface source address
virtual transport interface target address
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transmission control module
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bntions

is based on the conventions specified in the OSI Service Conventions (ISO/IEC 10731) as

ment overview
strates the emissions-related OBD in ISO 15765-4, SAE J1850, 1SO 9141-2, and ISO 1423

is the data link _layer supported by the vehicle. ISO 15031 references the standards as
ata link for emissions-related OBD.

F ISO 15031 specifies the applicable emissions-related diagnostic services. It specifies the
ctures and) references SAE J1930-DA, SAE J1979-DA and SAE J2012-DA which includg
elated . OBD data definitions.

hey

e or
an

Hata
all

6 Technical requirements

6.1 General requirements

The requirements specified in this clause are necessary to ensure proper operation of both the external test
equipment and the vehicle during diagnostic procedures. External test equipment, when using the messages
specified, shall not affect normal operation of the emission control system.

IMPORTANT — New emissions-related vehicle technology required the definition of new PIDs and
INFOTYPEs. The data parameter set for several new definitions exceed the specified limit of message
length for I1SO 9141-2, I1SO 14230-4 and SAE J1850 protocols. It is the vehicle manufacturer's
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responsibility to implement the 1SO 15765-4 DoCAN protocol in order to achieve legislative
compliance of the emissions-related OBD systems in the vehicle.

6.2 Diagnostic service requirements

6.2.1 Multiple responses to a single data request

The request messages are functional messages, which means that the external test equipment will request
data without knowledge of which ECU(s) on the vehicle will respond. In some vehicles, multiple ECUs may
respond with the information requested. Any external test equipment requesting information shall therefore
ha\/ plUVibiUllb fUI Ib'bb'ivillg |||uiiipil:: IeSpPUIlIsScs.

IMPORTANT — All emissions-related OBD ECUs, which at least support one of the setrviceg defined in
this part of ISO 15031, shall support service 0x01 and PID 0x00. Service 0x01 with, PID’0x0Q is defined
as the universal “initialization/keep alive/ping” message for all emissions-related OBD ECUs.

© 1S0O 2011 — All rights reserved 7


https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

Emissions-related diagnostic services

ISO 15031-1
Emissions OBD
General information
and use case definition

O

ISO 15031-5
Emissions-related
diagnostic services

"

SAE J1930-DA
Terms, ...

 ~

SAE J1979-DA
PIDs, MIDs, RIDS;

S~

oSl L4
Applid

ation

/ INFOTYPES

1ISO 15031-2,

/——\ 1ISO 15031-5,
1ISO 15031-6

OSI Layer 6 Emissions-related | o 1:1 SAES_?_(();SZ'DA

Presenitation terms, data, DTCs \_/_\

4 ) ISO 14229-2 . 1S014229-2

0sI L 5 UDS Not applicable UDS

alyer .
Sesgon Session layer services (no document available) Session layer services

\_/_\

Standardized service
primitive interface

— _— N

Not applicable

\_/_\

Standardized service
primitive interface

N

N

ISO15765-4 [ SAE.!T SO ! ISO 14230-4
: J1880 :: 9141-2:
|
R ' ISO 150315
DoCAN 1 =
OSl Layer 4 Transport ) Communication between vehicle and
Transport P
protocol | external test equipment for
and : emissions-related diagnostics
network
layer services !
\ : Emissions-related diagnostic services
|
OS!Lgyer 3 ——  Liso 157654 || SO 14230-4
Network DoCAN 0 DoK-Line
\ / ISO 118981 Requirements|| | :
CAN for emissions-|| | | :
Data link-fayer related | 1l | Requirements
4 A\ and-physical systems : : : : IS0 14230-2 f?rtegmss'?ns-
i i DoK-Line related systems
0OSI Lalver 2 signalling 1] sag g1ss0 | 1 1] 180 91412 | Sy
Pataink \_/\ ] : ] : layer
|/ | % || owe |,
SO 11898-2 1| communi. ||} freauirements f1
) . CAN 1] ons 1 il interchange |1 ([ 1SO 14230-1
|gh-spnpd 1] _network +H—otdimitt : S
OSI Layer 1 di || interface H I e e
Physical medium: | : | information : Physical
access unit | 1 | layer
—— i~ "

Figure 2 — Emissions-related OBD in ISO 15765-4, SAE J1850, ISO 9141-2, and
1ISO 14230-4 according to OSI model
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6.2.2 Application timing parameter definition

6.2.2.1 Overview

The definition of P2 and P3 is included in this clause. A subscript is added to each timing parameter to identify
the protocol:

P2x.iines P3kaine: P2, P3 for ISO 9141-2 and ISO 14230-4 protocols

P2,1g50: P2 for SAE J1850 protocol

P2can: P2 for ISO 15765-4 protocol
IMPORTANT — The vehicle manufacturer is responsible for specifying a shorter P2 timing window

than specified in this part of ISO 15031 for each emission-related server/ECU in the vehicle|in order to
make sure that network topology delays of the vehicle architecture are considered.

6.2.2.2 Definition for ISO 9141-2

For[ISO 9141-2 interfaces, data link layer response time requirements (P1,.P4) are specified in ISQ 9141-2.

Tabje 2 specifies the application timing parameter values for P2 and{P3.

Table 2 — Definition of ISO 9141-2 application timing parameter values

message(s) and start of new external test equipment request m
external test equipment may send a new request message if
messages related to the previously sent request message have b
and if P3k_jine Mminimum time has expired.

ECU implementation guideline: TX (transmit) and RX (receiv
connected. Each transmitted byte is read back by the receiver in thg

Minimum | Maximum
Pafameter value value Description
ms ms
B2k ine 25 50 Time between“external test equipment request message and the fransmission
Kel Bytes: of the ECU(s) response message(s). Each OBD ECU shall star{ sending its
0xp8 0x08 response ‘message within P2y ine after the request message has bgen correctly
received. Subsequent response messages shall also be transmitted within
P2kine Of the previous response message for multiple message responses.
P2k-ine 0 50 Time between external test equipment request message and the ffransmission
Kely Bytes: of the ECU response message(s). The OBD ECU shall start| sending its
0xpP4 0x94 response message within P2y ine after the request message has bgen correctly
received. Subsequent response messages shall also be transmitted within
P2k.ine Of the previous response message for multiple message responses.
P 3k-ine 55 5000 Time between the end of an ECU(s) successful transmission |of response

essage. The
Bll response
ben received

p) lines are
 ECU. Upon

+

the—Teceptiom—of —aTeceived—byte;,eg—tast—byte—of —=—Tequ

L message

(checksum) from the tester, the ECU shall reset the P3 timer value to zero. If
the ECU supports the request message, it will start transmitting the response
message within the P2 timing window. Each transmitted byte will cause the P3
timer value to be reset. If the ECU does not support the request and does not
send a response message, then in a single OBD ECU system the P3 is started
after the last byte received of the request message. In a multiple OBD ECU
system a response message by one or more ECUs shall cause the P3 timer
value to be reset in all ECUs including any ECU not supporting the request
message.

© 1S0O 2011 — All rights reserved 9
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6.2.2.3

Definition for ISO 14230-4

For ISO 14230-4 interfaces, data link layer response time requirements are specified in ISO 14230-4.

Table 3 specifies the application timing parameter values for P2 and P3.

Table 3 — Definitions of ISO 14230-4 application timing parameter values

Parameter

Minimum
value
ms

Maximum
value
ms

Description

P2 ine

25

50

Time between external test equipment request message and the transmis
of the ECU(s) response message(s). Each OBD ECU shall start sendin
response message within P2y ine after the request message has been-corr
received. Subsequent response messages shall also be transmitted w
P2k.ine Of the previous response message for multiple message fésponses.

sion
y its
bctly
thin

P3kuiine

55

5000

Time between the end of an ECU(s) successful transmission of respqg
message(s) and start of new external test equipment request message.
external test equipment may send a new request.message if all respqd
messages related to the previously sent request-message have been rece
and if P3k_ine Mminimum time has expired.

ECU implementation guideline: TX (transmit) and RX (receive) line
connected. Each transmitted byte is read back by the receiver in the H
Upon the reception of a received hyte;/e.g. last byte of a request mess

nse
The
nse
ived

are
Cu.
age

(checksum) from the tester, the ECU" shall reset the P3 timer value to zefo. If

the ECU supports the request message, it will start transmitting the respg
message within the P2 timing,window. Each transmitted byte will cause thg
timer value to be reset. If thesECU does not support the request and does
send a response message, then in a single OBD ECU system, the P3 is stg
with the last byte received of the request message. In a multiple OBD §
system, a response \message by any one or more ECUs shall cause thd
timer value to beyreset in all ECUs including any ECU not supporting
request message:

nse
t P3
not
rted
FCU
P3
the

6.2.24 [

6.2.2.4.1

This part off
and recepti
in ISO 14272

NOTE 1
timing.

6.2.2.4.2
service pri

mitives

Data link layer interface adaptation

General information

ISO 15031 makes usé of the data link layer services defined in ISO 14230-2 for the transmis
bn of diagnostic messages. This section defines the mapping of the virtual data link PDU (T_P|
9-2 onto the K-Ling)data link layer PDU (DL_PDU) in ISO 14230-2.

'he data link layer”services are used to perform the application layer and diagnostic session manageiment

Mapping of data link independent service primitives onto K-Line data link dependent

sion
DU)

Table 4 specifies the mapping interface between the TSO 14230-2 DoK-Line Part 2: Data Tink Tayer services

and the 1ISO 14229-2 UDS Part 2.

Table 4 — Mapping of T_PDU service primitives onto DL_PDU service primitives

transport/network layer service primitives
(data link independent according to 1ISO 14229-2)

DoK-Line data link layer service primitives
(data link dependent according to ISO 14230-2)

T_Data.indication

DL_Data.indication

T_DataSOM.indication

DL_DataFB.indication

T_Data.confirm

DL_Data.confirm

T_Data.request

DL_Data.request

10
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6.2.2.4.3 Mapping of T_PDU onto DL_PDU for message transmission

The parameters of the application layer protocol data unit defined to request the transmission of a diagnostic
service request/response are mapped in accordance with Table 5 onto the parameters of the data link layer

protocol data unit for the transmission of a message in the client/server.

Table 5 — Mapping of T_PDU parameter onto DL_PDU parameter

T_PDU parameter DL_PDU parameter
(data link independent according to ISO 14229-2) (DoK-Line data link dependent according to ISO 14230-2)
T_Viype N/A (always Set 1o diagnosiics’)

T_SA DL_SA
T TA DL_TA

T_TAtype DL_TAtype
T_AE N/A

T Data[] <MessageData>

T_Length <Length>

T_Result <DL_Result>

6.2.2.5 Implementation guidance example for ISO 9141-2 'and ISO 14230-4 protocols
This
ass
OBl
resy
han
follg

subclause provides an implementation example far client/external test equipment and servs

imed that the client (external test equipment) communicates to a vehicle with two (2) emis
D servers (ECUs). The client requests a CVN, which is only supported by server #1 (ECU#1)
onse messages. Server #2 (ECU#2) is not-flash programmable. Figure 3 graphically depict
dling in the client and two (2) serversxfor a functionally addressed request message. A
wing Figure 3 references the points marked in the figure.

From a server point of view, there is ne-difference in the timing handling compared to a physically
reqiest message. The server shall\reset the P3x e timer value on each received byte regardless
the |byte is part of a request message or a response message from any other server or an eq
transmit line. There are several methods in which a server can implement the timing ha

r/ECU. It is
sion-related
with two (2)
5 the timing
description

addressed
of whether
ho from its
hdling. The

implementation of timing parameters is not part of this part of ISO 15031 but has an important system supplier

responsibility. Some general server timing parameter implementation guidelines are descri
subglause. The servertime stamps each receiver interrupt event and restarts/resets the P3xjine s
timing value, e.g,~ISR time stamps received byte, and processing of the received information is
outgide the ISR:.For simplification of the diagram, Figure 3 only shows a P3k.jine_server restart after th
of the first byteyand last byte (checksum) of a received message. The P3k.jine_server restart is requi
recgived byte: The received message can be either a request message from the client or a respon
any ‘other server connected and initialized by the 0x33 address. If the server has received
megsage, it compares the target address with the 0x33 address.

bed in this
Lver imer or

performed
e reception
ed on each
e message
a complete

Figure 3 shows the client and two (2) initialized servers connected via K-line (either 1SO 9141-2 or
ISO 14230-4 protocol). The relevant events for the client and both servers are marked and described.

© 1S0O 2011 — All rights reserved
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[ \ K-line /
Client timing messages Server #1 Server #2
! f']\ +-P3k-line_min | |
DL_Data.request |
I (7 =" A\ | P3k-line_server |
| 3 @ | restart |
- 551 |
! = CS | P3k-line_server |
DL_Data.confirmation—@ P2/3k-line_restart @ DL_Data.indication -line_; —_—
o |start restart start
N [
=~ 0 ® » T
5 . . 5 * 25
@ -+P2k-line_min o = #+ @
lg — '/'\ stop |
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=]
= #1 l i sto
S1% 15| _pata_FB.indication —{ 6 Pakcine_server Y08
-7 ——P2k—|ine_max3 [ \J | restart |
. E ! .
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%‘c
= |CS | ; |
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; st DL_Data.indication 4® P2/3k-line_restart @ | i i prpe restart Start
N
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@ +-P2k-line_min @ @ nlg
= sfop ™
g 5 DL_Data.request
- #1 l i
S190 1 pL_Data_FB.indication—{(§ 6 P3icine_server Ystop|
——P2k-|ine_max3 - U | restart |
. 8 $ . : .
! o . 8% cs P3k-line_server |
DL_Data.indication 7 P3k-line_restart 8 DL_Data.eonfirmation -
start start restart start
-
N
<
=~
5
[v]
o NS 33
o 2T 27T
2 e 5 Q5
a S x° 50
P2 stpp ’L:
— P2k-line_client max~© 3
— P3k-line_client min
-+ P8k:line_min
- DL_Data.request m
@ | # f2\ Y St9P p3k-iine_server Y StoA
| g (’5: | | \&/ l restart
C = !
| Hi s
: . ~|cs o . P3k-line_server
—'—— DL_Data.confirmation @ @ DL_Data.indication —|_ restart
k——'——PSk-Iine_max —@ \_ | |
1 The dia ressed request message by issuihg a
T_Data.t he-servers-

2 Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR (interrupt service routine)
either restarts the P2x.ine/P3k.ine timers or time stamps the received byte.

3 The completion of the request message is indicated in the client with T_Data.confirmation. When receiving the T_Data.confirmation,
the client starts its P2x.ine @and P3k.ine timer, using the default reload values P2x.ine max and P3k.ine_max-

4 If the last message byte is received, each server checks whether the received message includes a target address which matches
the 0x33 address. If the result is a match (server #1 and #2), then the completion of the request message is indicated in the servers
via T_Data.indication and each server determines whether it supports the request and has a message available to respond with. If a
server determines that the address in the received message is different from 0x33, or if the address is a match but no response
needs to be sent (server #2), the P2 timer is stopped. Since the P3x.ine timer has already been restarted, no further action is
required. If a response message is available and has to be sent (server #1, but not server #2), then the transmission of the
response message shall be started after P2x.ine_min timing is expired.

5 Server #1 starts the response message by indicating a T_Data.request from the application to the data link layer and at the same
time stops its P2x.ine timer.
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6.2.2.6 Definition for SAE J1850

For

ISO 15031-5:2011(E)

Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR (interrupt service routine)
restarts the P2x.ine/P3k.ine timers or time stamps the received byte and the client issues a T_Data_FB.indication to the application
layer.

The completion of the response message is indicated in the client with T_Data.indication. When receiving the T_Data.indication, the
client starts its P2x.ine and P3x.ine timer, using the default reload values P2x.ine max @and P3kuine_ max-

Both servers have received the last byte of a message via a receive interrupt by the UART. The ISR (interrupt service routine)
either resets the P2x.ine/P3k.ine timers or time stamps the received byte. The completion of the response message (e.g. length and
checksum check) is indicated in server #1 via T_Data.confirmation. If server #1 does not want to send further response messages,
it stops its P2 timer. In server #2 the message is received and the P3.ine timer is restarted, but no T_Data.indication is forwarded to
the application because the target address does not match the 0x33 (target address of this message is the tester address 0OxF1).
The client application detects a P2x.ine_max timeout, which indicates that all response messages from all servers are received.

The client application indicates that P3k.ine min is reached and that the P3k.ine timing window is now open to send a new request
message (see 1).

P3k.ine_max timeout indicates that the client is required to start a new initialization prior to sending a new request message.

-

Figure 3 — ISO 9141-2 and I1SO 14230-4 protocol client and server timingdbehaviou

SAE J1850 network interfaces, the on-board systems shall respond to a request within P2;4g50 Of a

reqiest or a previous response message. With multiple response messages possible from a sirgle request

mes
resy
can
rece
spe

sage, this allows as much time as is necessary for all ECUs~{6 access the data link and transmit their
onse message(s). If there is no response message within¢this' time period, the external tes{ equipment
either assume no response message will be receivedy or if a response message has alfeady been
ived, that no more response messages will be received:The application timing parameter valfie P2,4g5 is
cified in Table 6.

Table 6 — Definition of SAE J1850 application timing parameter values

Minimum Maximum

Parameter value value Description
ms ms
P2 ;1850 0 100 Time between external test equipment request message and the successful

transmission of the ECU(s) response message(s). Each OBQ ECU shall
attempt to send its response message (or at least the first| of multiple
response messages) within P2j4g59 after the request messagg has been
correctly received. Subsequent response messages shall also bg transmitted
within P2j4g50 of the previous response message for multiple message
responses.
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Definition for ISO 15765-4

For CAN bus systems based on ISO 15765-4, the (all) responding ECU(s) of the on-board system shall start
the response message to a request message within P2¢ay. Table 7 specifies the application timing parameter
values for P2.

Table 7 — Definition of ISO 15765-4 application timing parameter values

Parameter

Minimum
value

ms

P2caN_min

Maximum
value
P2

max

Description

ms

P2can

0

50

This is a system-wide parameter related to diagnostic response tifmes. H
server (ECU) is required to respond to a request between P2¢AN min
I:)2CAN_max-

A client (tester) shall wait for at least P2can_max for the single-frame (SH
first-frame (FF) of a response.

P2can is the time until the first indication of a-multiple-frame respd
message (FirstFrame). The client shall not process the response until
complete message (last ConsecutiveFrame) has.been received.

For clients (testers) which also support UDSenCAN for enhanced diagnos
a P2re0ada mechanism is required. Upontreceiving the SF or FF, the ¢
(tester) shall reload its P2can timer with a value of at least P2can_max

restart the timer. Once the client's" (tester's) P2can timer expires without

receiving a SF or FF, the client(tester) may assume no more responses
forthcoming.

ach
and

) or

nse
the

ics,
ient
and

are

P2*can

5000

Time between the successful reception of a negative response message

NRC 0x78 and the next-response message (positive or negative message).

See Table 11 for which service a negative response message with NRC Q
shall not be used.as a response message.

with

X78

NOTE 1
requirements

6.2.2.8 T

6.2.2.8.1

This part of
and recepti

(N_PDU).

[he network layer timing parameters for the multiple-frame response are not shown. Network layer ti
for legislated diagnostic messages.are specified in ISO 15765-4.

ransport/Network layerinterface adaptation

General information

ISO 15031_makes use of the network layer services defined in ISO 15765-2 for the transmis
bn of diagnostic messages. This section defines the mapping of the virtual data link PDU (T_P
onto the ingependent\transport/network layer protocol data units of the CAN data link specific network |

NOTE

[he“transport/network laver services are used to pnerform the anplication laver and diaanaostic _se
Ll 4 L Ll 7 ~

ming

sion
DU)
byer

sion

management timing.

14
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6.2.2.8.2 Mapping of data link independent service primitives onto CAN data link dependent service
primitives

Table 8 specifies the mapping interface between the ISO 15765-2 DoCAN Part 2 and the ISO 14229-2 UDS
Part 2.

Table 8 — Mapping of T_PDU service primitives onto N_PDU service primitives

transport/network layer service primitives DoCAN network layer service primitives
(data link independent according to ISO 14229-2) (data link dependent according to ISO 15765-2)
[_Data.indication N_USData.indication
T_DataSOM.indication N_USDataFF.indication
T_Data.confirm N_USData.confirm
T_Data.request N_USData.request

6.2.2.8.3 Mapping of T_PDU onto N_PDU for message transmission

The| parameters of the application layer protocol data unit defined to request the transmission of @ diagnostic
seryice request/response are mapped in accordance with Table 9 ©nto the parameters of the ngtwork layer
protocol data unit for the transmission of a message in the client/seryer.

The| network layer confirmation of the successful transmission~of the message (N_USData.con) is forwarded

to the application, because it is needed in the application-for starting those actions, which shall e executed
immediately after the transmission of the request/response message (ECUReset, BaudrateChangs, etc.).

Table 9 — Mapping of T_PDU parameter onto N_PDU parameter

T_PDU parameter N_PDU parameter
(data link independent according to 1ISO 14229-2) (CAN data link dependent according to ISO 15765-2)
T_Mtype N_Mtype
T SA N_SA
T TK N_TA
T__TAtype N_TAtype
T_AE N_AE
T Data[] <MessageData>
T_Length <Length>
T_Result <N_Result>
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6.2.2.9 Implementation guidance example for ISO 15765-4 protocol

6.2.2.9.1 Functional OBD communication during default session

Figure 4 graphically depicts the timing handling in the client and three servers for a functionally addressed
request message during the default session. A description following Figure 4 references the points marked in
the figure.

10

1"

16
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Client T| Data.req: diagnostic application issues functionally addressed request message to network layer.
All server T_Data.ind: network layer jsstes to diagnostic application the reception of a request message. All servers start the
P2can timer using the value of P2can = P2¢AN max-
Client T| Data.con: network layer issues to diagnostic application the confirmation of the completion of the request message. Client

P2can_ciient timer using the‘default reload value P2can = P2 can_max-

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer Within
e response message can be a multi-frame or single-frame response message.

DataSOM.ind:,network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the

Server #2 T_Data:req: diagnostic application has prepared the response message and issues a T_Data.req to network layer Within

DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2can. The response message can be a multi-frame or single-frame response message.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Reload P2can with P2 can_max Value.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

Figure 4 — Functional OBD communication — Default response timing

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

6.2.2.9.2 Functional OBD communication with enhanced response timing

Figure 5 illustrates the timing handling in the client and three (3) servers for a functionally addressed request
message during the default session, where one server requests an enhanced response timing via a negative
response message including a negative response code (NRC) 0x78. A description following Figure 5
references the points marked in the figure.

OBD NRC78 Start Start OBD OBD OBD
Client Pending j 1 Server #1 Server #2 Server #3
T_Data Counter Restart Stop T_Data T_Data T_Data

|
FPZCAN PZ2CAN PZCAN PZ2CAN
@_ Teq client server #1 server #2 server #3
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® 3
Q o
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@ O
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D »
23
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1 Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.

2 All server T_Data.ind; network layer issues to diagnostic application the reception of a request message. All sgrvers start the
P2can timer usingthe value of P2can = P2 can_max-
Client T_Data:con: network layer issues to diagnostic application the confirmation of the completion of the request nlessage. Client
starts its P2cay'timer using the default reload value P2can = P2 can_max. NRCPendingCounter = 0.

3 Server #1, T/ Data.req: diagnostic application does not have the positive response message ready and issues negptive response

messagewith NRC = 0x78 by a T_Data.req to the network layer within P2¢an.

4 Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the reception of a message. Since the receved response

message IS a negative response message with NRC = 0x/5 the NRCPendingCounter is incremented by 1 (0+1=1).

Reload P2can wWith P2 can_max Value. Serverf#1 reloads P2can with P2*can_max Value.

5 Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

6 Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Reload P2can with P2*can_max Value.

7 Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

8 Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

9 Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2can with P2*can_max Value.
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1"

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Since the received response message is a positive response

message the NRCPendingCounter is decremented by 1 (1-1=0). Client reloads P2can with P2can_max value.

12  Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

13

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

6.2.3 Minjmum time between requests from external test equipment

6.2.3.1

For ISO 9141-2 (K-line) interfaces, the required times between request messages are spécified in ISO 914

For 1SO 14

Figure 6 — ISO 9141-2 (Key bytes: 0x08 0x08) and ISO 14230-4 application timing parameter overview

6.2.3.2

For SAE J1850 network interfaces, an external test equipment shall always wait for a response message from
the previous request, or “no response” time-out before sending another request message. If the number of
response messages is known and all response messages have been received, then the external test
equipment is permitted to send the next request message immediately. If the number of response messages

Figure 5 — Functional OBD communication — Enhanced response timing

150 9141-2, ISO 14230-4 — Minimum time between requests from external test.equipment

Start P2 and P3 Start P2 and P3
P2,3 K-Line P2,3\ K-Line

0 25 5055 4000 5000 0 255055 4000 5000
11 11 1 | | SN |

Start P2 and P3 T T Start P2 and P3 T T Start P2 and P3
P23 k.iine P2.3 K-ine P2.3 kimne

0 255055 4000 5000 0 25%055 4000 5000 O 255055 4000 5000
1 11 1 1 1.1 "1 1 1 I 1 11 1 1

Start of next request

A A LA A

External Test Equipment

| Request Request |

OBO ECU # 1 Response Response

OBO ECU#2 Response

OBO ECU#3 Response

SAE J1850 — Minimum time between requests from external test equipment

is not known, then the external test equipment shall wait at least P2,550 maximum time.

18
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Figure 7 illustrates an example of a request message followed by four (4) response messages and another
request message.

Start P2 Start P2
P2,1 850 P21 850
o] 100 O 100
1 1 1 1
Start P2 Start P2 Start P2
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wl Confirmation | A A A A Start of next | Start of nexd]
3 request if request if
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g responses responses
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| Request ‘ | Next Request, | Next Requept I
OBD ECU #1 Response Response t
OBD ECU # 2 Response
OBD ECU#3 Response

6.2.

For
imni
bee
(e.g
last
tran

Figu
and

IMP
oB

Figure 7 — SAE J1850 application timing parameter overview

B.3 ISO 15765-4 — Minimum time-between requests from external test equipment

ISO 15765-4 network interfaces,“the external test equipment may send a new reques
ediately after it has determined. that all responses related to the previously sent request me
n received. If the external test'equipment does not know whether it has received all response]
after sending the initial ©BD request message: Service 0x01, PID 0x00), it shall wait (P2can_q
request. The timer R23.y of the external test equipment starts with the confirmation of a
smission of the request message.

another request message.

ORTANT — The P2¢an_rei0ad is performed by the client to identify whether more emissig
D ECUs will send a response message. The P2can_rei0ad iS NOt defined to check whethe

res

t message
ssage have
messages,
ax) after the
successful

re 8 illustrates)an example of a request message followed by three (3) single-frame respons¢ messages

bns-related
r the entire

bonse message is sent within P2can max timing.
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Client T| Data.req: diagnostic application issues functionally addressed request message to network layer.

All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers sta
P2can timer using the value of P2can = P2can mé.

Client T| Data.con: network layer issues to-diagnostic application the confirmation of the completion of the request message.
starts its| P2can timer using the default reload value P2can = P2can_ max-

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer
P2can. The response message is a.single-frame message.

Server #1 T_Data.con: network'layeér issues to diagnostic application the completion of the response message.
Client 1| Data.ind: network-layer issues to diagnostic application the completion of the response message. Client reloads §
with P2dhn max Value.

Server #3 T_Data.reqi diagnostic application has prepared the response message and issues a T_Data.req to network layer
P2can. The respons€ message is a single-frame message.

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client 1| Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads §
with P2danmax Value.

it the
Client

Vithin

>2CAN

Vithin

>2CAN

Server —Bata-ree—iagre appheation-has-preps
P2can. The response message is a single-frame message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

vithin

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads P2can

with PZCANimax value.

Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The client knows the
number of ECUs which shall have responded to the previous request. Since all response messages have been received, the client

is already allowed to issue a new functional request message.

All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers start the

P2can timer using the value of P2can = P2can_ max-

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the request message. Client

starts its P2can timer using the default reload value P2can = P2can max (NOt shown in figure).
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1 Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The client does not
know the number of ECUs which shall have responded to the previous request. Therefore the client shall wait until
P2can = P2can max before it issues a new functional request message.

12 Al server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers start the
P2can timer using the value of P2can = P2can_max (N0t shown in figure).

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the request message. Client
starts its P2can timer using the default reload value P2can = P2can max- (N0t shown in figure).

Figure 8 — ISO 15765-4 application timing parameter (single-frame response messages) overview
Figyr rates an exampie ol a request message jollowed by one multiple-frame responge message
and|two (2) single frames and another request message. The next request message can be sent\immediately
by the external test equipment after completion of all response messages in case the transmigsion of the

response messages takes longer than P2can max, €ven if the external test equipment does ngt know the

number of responding ECUs.
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All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers start the
P2can timer using the value of P2can = P2can_ max-

Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the request message. Client
starts its P2can timer using the default reload value P2can = P2can max.

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2can With P2can max Value.

Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2¢an. The response message is a single-frame message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads P2can
with P2 CAN_max value.
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7 Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within

P2can. The response message is a single-frame message.
8 Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads P2can

with P2can_max value.

9 Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

10 Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The client does not

know the number of ECUs which shall have responded to the previous request. Therefore the client shall wait
P2can = P2can_max before it issues a new functional request message.

until

1M1 Al server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers start the

P2can timer using the value of P2can = P2can max-

Client ata.con: network layer Issues 10 diagnostic application the confirmation O e completion o € request message. Client
starts its| P2can timer using the default reload value P2can = P2can max-
Figure 9 — ISO 15765-4 functional OBDonCAN communication — Multiple-frame response
not finished within P2¢ay
Figure 10 illustrates an example of a request message followed by one (1) multiple-frame response mesgage
and two (2) single frames, (completion within P2can max) @nd another request message. The next reqpest
message can be sent immediately by the external test equipment after completion 6F all response messaggs if
the externdl test equipment knows the number of responding ECUs. If not, if\needs to wait with the hext
request mepsage to send until P2can_max is expired.
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1 Client T_Data.req: diagnostic application issues functionally addressed request message to network layer.

2 All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All servers start the
P2can timer using the value of P2can = P2can max-
Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the request message. Client
starts its P2can timer using the default reload value P2can = P2can max-

3 Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

4 Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2can with P2can max Value.
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Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2can. The response message is a single-frame message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads P2can
with P2can max Value.

Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2¢an. The response message is a single-frame message.

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Client reloads P2can
with P2can max Value.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.

10

11

NOT
reqy

6.2.

Figu

Key,|

Client T_Data.req: diagnostic application issues functionally addressed request message to network layer. The cllent knows the
number of ECUs which shall have responded to the previous request. Therefore the client is not required toswaif until the time
window has reached P2can max before it issues a new functional request message.
All server T_Data.ind: network layer issues to diagnostic application the reception of a request message? All s¢rvers start the
P2can timer using the value of P2can = P2can_ max-
Client T_Data.con: network layer issues to diagnostic application the confirmation of the completiop,of'the request nlessage. Client
starts its P2can timer using the default reload value P2¢can = P2can max-

Figure 10 — ISO 15765-4 functional OBDonCAN communication —Multiple-frame resgonse
finished within P2¢y

E The network layer timing parameters for the multiple-frame response are not shown. Network layer timing
irements for legislated diagnostic messages are specified in ISO 15765-4.
3.4 ECU behaviour to a request for supported/non-supported OBD information
re 11 illustrates an example of a typical vehicle OBD configuration.
1 2

N

B

B 3

B

external test equipment
ECM.(engine control module)

TEM (transmission control module)

Figure 11 — Example of external test equipment connected to two (2) OBD ECUs

A service shall only be implemented by an ECU if supported with data (e.g. PID/OBD Monitor
ID/Test ID/INFOTYPE supported), except for Service 0x01 and PID 0x00 which shall be supported by all
emissions-related ECUs.

Typ
equ

ically, the ECM supports OBD Monitor IDs, which the TCM does not support. In case the external test
ipment requests the status of such OBD Monitor ID supported by the ECM, the ECM sends a positive

response message and the TCM does not send a response message (no negative response message
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allowed). The external test equipment knows that the TCM will not send a positive response message based

on the OBD

Monitor ID supported information retrieved prior to the latter request.

This shall be implemented to enhance the overall diagnostic communication performance between the

external tes

t equipment and the vehicle ECUs (see 6.2.3.3).

6.2.4 Data not available

6.2.4.1

ISO 9141-2, ISO 14230-4, and SAE J1850 — Data not available

There are
supported,

For SAE J1
the request
a service of

For ISO 14
data) or ne
functionally
because a
responses

Some serv
Services 0
freeze fram
available. F
that is inva
method to d

6.24.2 |

There are f

a) Reque

messa

st message is not supported: The ECU(s) which does (do) not support the functional req
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and the other is that the service is supported but data is currently not available.

850 and 1ISO 9141-2 interfaces, there will be no reject message to a functional request messa
is not supported by the ECU. This prevents response messages from all ECUs that de’not sup
a specific data value.

P30-4 interfaces, there will be a response message to every request message-either positive
hative. In order to avoid unnecessary communication, the ECU(s) which does (do) not suppd
requested PID, TID, or INFOTYPE is permitted not to send a negative response mess
other ECU will send a positive response message. Format and possible codes of nega
re specified in 6.3.4.

ces are supported by a vehicle, but data may not always be available when requested.
05 and 0x06, if the test has not been run since test results were cleared, or for Service 0x
e data has not been stored, or for Service 0x09 if thesengine is running, valid data will no|
or these conditions, the manufacturer has the option~gither to not respond or to respond with
id (ISO 9141-2 and SAE J1850 only). The functional description for these services discusses
etermine if the data is valid.

50 15765-4 — Data not available

bur (4) conditions for which data is gonsidered not available:

pje shall not send any response message.

b) Reque
functio
or INF
a posi
and e
positiv

t message is supported but data is not supported: The ECU(s) which does (do) support
al request messagée-but does (do) not support the requested data (e.g. PID, OBD Monitor ID,
TYPE) is (are) netiallowed to send a negative response message because another ECU will §
ve response, message. If the external test equipment sends a message including multiple R
ch emissionsrelated ECU does not support all requested PIDs, then each ECU shall ser
response message including the supported PID(s) and data values and shall not send a neg4

not

je if
port

with
rt a
age
tive

For
D2 if
I be
Hata
the

est

the
TID,
end
PIDs
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tive

responge message. If an ECU does not support any of the PIDs requested, it is not allowed to send a

negati

c) Reque

€ response message.

st message is supporte

v -
support the functional request message but does (do) not currently have the requested data available

(do)

shall respond with a negative response message with response code 0x22 - ConditionsNotCorrect
(negative response message format is specified in 6.3.3). For Services 0x01, 0x02, 0x03, 0x06, 0x07 and
Ox0A the use of a negative response message including response code 0x22 is not permitted. For
Services 0x04, 0x08 and 0x09 the use of a negative response message including negative response
code (NRC) 0x22/0x78 is allowed only during conditions specified by OBD regulations.

d)

ECU(s) and the external test equipment is specified in 6.2.4.3.

24

Request message is supported but data is not available within P2 timing: The behaviour of the
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6.2.4.3.1

ISO 15031-5:2011(E)

Data not available within P2 timing

Overview

The following subclauses specify the request/response message handling for each protocol if the data is not
available within the P2 timing in the ECU(s). The description in the sub-section only applies to Service 0x09,
INFOTYPE 0x06 Calibration Verification Numbers.

retrying the

5). The retry
lize the bus

t a positive

f response

d a request

ng handling

6.2.4.3.2 ISO 9141-2 — Data not available within P2 timing

If arﬁbﬁ-mpm#ﬂﬁmhdmmhﬂmmmmmble within

P2 {iming, then a retry message handling routine shall be performed as follows:

a) |If the response message is not received within P2 .., the external test equipment shall stop
request message after one (1) minute from the original request.

b) |The retry message shall be sent at least every four (4) seconds (between 55:ms'and 4 000 m
message keeps the bus alive and prevents the external test equipment from\having to re-initig
(PSK—Line time Out).

c) |The ECUs, which either have already sent a positive response message or have not sen
response message, shall not restart the requested internal routine again.

d) |The external test equipment shall record if all ECUs haye sent the expected number ¢
messages.

e) |After successful completion of all response messages, the external test equipment shall sen
message which is “not equal” to the “Repeated Request” message.

Additional description is included in the functionaldescription of the corresponding service.

Figdre 12 illustrates the 1ISO 9141-2 (Key\Bytes: 0x08 0x08) data not available within P2 timi

ovefview.

Start P2 Start P2 Start P2
and P3 and P3 and P3
P23 %1ne ™ P2,3 k.Line P2.3 kine
07255055 4000 5000 0255055 4000 5000 0255055 4000 5000
A 1 A 1 A 1
A A ]
Start P2 Start P2 . Start P2 Start P2 H
. andP3 and P3 [ and P3 and P3
£ P2,3 kiine P2,3 kiine P2,3 kiine P2,3 k-Line
S— 0255055 4000 5000 0255055 4000 5000 0255055 4000 5000 0255055 4000 5000
= 1111 1 1 1111 1 1 1111 11
(]
B 4 | I / 'Y
& . .
w©
E
@
ﬁ Next Request
| Request Request Not Equal
—
[ Requsst| Tepeated Tepeated REqUESTT
OBD ECU # 1 Positive Positive t
Respons: Response
Posltive
Respon:

OBD ECU #2
Response

Figure 12 — ISO 9141-2 (Key bytes: 0x08 0x08) data not available within P2 timing handling overview

© 1S0O 2011 — All rights reserved

25


https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

For the 1ISO 9141-2 protocol, the response message timing P2, shall be in accordance with Table 2. The
P2«.ine_min @pplication timing parameter value depends on the Key bytes as listed:

— Key bytes:0x08 0x08: P2x.jing_min = 25 ms
— Key bytes:0x94 0x94: P2x jine min = 0 ms
6.2.4.3.3 1SO 14230-4 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available within
P2 timing, handlirg-shal-be-performed-asfollows:

a) The HCU(s) shall respond with a negative response message with response code™0x78 -
RequesgtCorrectlyReceived-ResponsePending within P2 timing.

b) ECUs which require more time than P2y« ;. to perform the requested action shall repeat the negative
responge message with response code 0x78 prior to expiration of P2K-Line until the ‘positive respgqnse
message is available.

c) After all positive response messages have been received or a time out P2giine max has occurred,| the
external test equipment shall wait until P3.Line_min iS reached to send a new request message.

Figure 13 illustrates the ISO 14230-4 negative response code RC=0x78 handling overview.

Start P2 and P3 Start P2 and P3 5
—— P23.Line - 2,3K-Line s
) 2‘% 50 5000 ( é5 5‘0‘5?& Start of 5 600

Start P2 and P3 i Start P2 and P3 next request
5 P2.3K-Ljne———» P2,3K.Lin >
= P | P |
E et } f—t—t i }
S 25) 50 5000 0y 25 50 5000
2 Start P2 and P3 % A Start R2'and P3 A A
% P2,3K ine - P2,3k-Line |
fing I | IR |
= ———+ 1 } —f—+ f }
g Cc1firmati0n0 25 50 5,000 0, 25, 50 5000
5 il A A
ai

[[Request Request
-
OBD|ECU #1 Neg. Response Positive .
with RC=$78 Response
Neg. Response Positive
OBD|ECU #2 with RC=$78 Response
Positive |

OBD|ECU #3 Response
RC74Pendin
Counter 9 0 +1=1 +1=2 no change -1=1 -1=0
RC78§Pendif ECU#1 ECU#1 ECU#t ECU#t
ECUList \ ECU#2 no change ECU#2 ECU#2

Figure 13 — ISO 14230-4 — Negative response code RC=0x78 handling overview
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6.2.4.3.4 SAE J1850 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available within
P2 timing, then a retry message handling routine shall be performed as follows:

If the response message is not received within P2;.g5, the external test equipment shall wait thirty
(30 £ 1) seconds and then retry the request message.

The retry message shall be stopped after one (1) minute from the original request.

The external test equipment shall record if all ECUs have sent the expected number of response

An additional description is included in the functional description of the corresponding service:

Figu

messages.

re 14 illustrates the SAE J1850 data not available within P2 timing handling overview.

Start P2

P2 41 850
Q foa
1 Il
Start P2 T
£ P2 41850
E- 0 30 000 60 000
E) 1 1 1
i}
3 A A \ External Test /'Y ¥ [ '\ Start of
il Equipment next request
© repeats
E request
5 Next Request
‘ Not Equal
I Request | Regquest Regquest Repeated
OBD ECU # 1 Positive | [Positive t
Response] |Response]
OBD ECU # 2 Posltive
Response|
OBD ECU # 3 Positive
Response

Figure 14 — SAE J1850 — Data not available within P2 timing handling overview

6.2.4.3.5 Datanot available test conditions for protocols: ISO 9141-2, ISO 14230-4 and SAE J1850

The)

a)

re are twaconditions for which data is considered not available:

Service is not supported.

b)

Tab

Service is supported but data is not available at the time that the request is made.

le 10 indicates the proper server/ECU response for each protocol as detailed in 6.2.4.1.
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Table 10 — Proper response from server/ECU with ISO 9141-2, ISO 14230-4 and SAE J1850 protocol

# Condition 1ISO 9141-2 SAE J1850 1ISO 14230-4

a) | Service 0x01 not supported | All ECUs must respond to |All ECUs must respond | All ECUs must respond to
Service 0x01 PID 0x00 if |to Service 0x01 PID Service 0x01 PID 0x00 if
Service 0x01 is supported. | 0x00 if Service 0x01 is | Service 0x01 is supported. If
If Service 0x01 is not supported. If Service Service 0x01 is not supported,
supported, no response is |0x01 is not supported, ECU can either not respond
allowed no response is allowed |[or send a negative response

(Ox7F, 0x01, 0x11)

b) |Service 0x01 unsupported No response preferred, No response preferred, [ECU can either not respond
PID requested positive response is positive response is or send a negative respgnse

allowed allowed (Ox7F, 0x01, 0x12)

c) |Servicg 0x01 supported PID | Respond within P2 timing | Respond within P2 Respond within P2 timing
requested timing

d) [Servic¢ 0x02 not supported | The ECU shall not The ECU shall not ECU can either not respond

respond respond or send d.negative responsge
(Ox7F)0%x02, 0x11)

e) | Servicg¢ 0x02 supported PID | PID 0x02 indicates PID 0x02 indicates PID 0x02 indicates 0x000(,
requested, no Freeze Frame | 0x0000, but if PIDs are 0x0000, but if PIDs are | but if PIDs are requested,
stored requested, ECU can either | requested, ECU can ECU can either not respond

not respond or send either not respond or or send a negative responsge
invalid data, except if send invalid data,.except | (0x7F, 0x02, 0x12), excepf if
supported PIDs (0x00, if supported PIDs(0x00, |supported PIDs (0x00,
0x20, ...) have been 0x20, ...) have been 0x20, ...) have been
requested. Then the ECU [requested. Then the requested. Then the ECU
shall send a response with | ECU shall send a shall send a response with|the
the supported PID and response’with the supported PID and data bytes
data bytes supported PID and data

bytes

f) | Servicg 0x02 unsupported | No response preferred, No response preferred, [ECU can either not respond
PID requested, no Freeze positive response is positive response is or send a negative responge
Frame|stored allowed allowed (Ox7F 0x02, 0x12)

g) | Servic¢ 0x02 supported PID | Respond within"P2'timing | Respond within P2 Respond within P2 timing
requested, Freeze Frame timing
stored

h) |Servicg 0x02 unsupported | No response preferred, No response preferred, |ECU can either not respond
PID requested, Freeze positive response is positive response is or send a negative responge
Frame|stored allowed allowed (Ox7F 0x02, 0x12)

i) |Servicg¢ 0x03/0x07 not Fhe ECU shall not The ECU shall not ECU can either not respond
supported respond respond or send a negative responge

(0x7F 0x03/0x07, 0x11)

j) | Servicg¢ 0x03/0x07 No response preferred, No response preferred, [Positive response indicating

supported, no DTEs stored | positive response positive response no DTCs is required
indicating no DTCs is indicating no DTCs is
allowed allowed

k) Servicé-0x03/0x07 Pasitive response. is Pasitive response. is Paositive. response is rnquir:nd
supported, DTCs stored required required

I) [Service 0x04 not supported | The ECU shall not The ECU shall not ECU can either not respond

respond respond or send a negative response
(0x7F 0x04, 0x11)

m) | Service 0x04 supported, The ECU shall not The ECU shall not Negative response is required
conditions not correct respond respond (Ox7F, 0x04, 0x22)

n) |Service 0x04 supported, Positive response is Positive response is Positive response is required
conditions correct required required

0) | Service 0x05/0x06 not The ECU shall not The ECU shall not ECU can either not respond
supported respond respond or send a negative response

(Ox7F 0x05/0x06, 0x11)
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# Condition 1ISO 9141-2 SAE J1850 1ISO 14230-4

p) |Service 0x05/0x06 If TIDs are requested, If TIDs are requested, If TIDs are requested, ECU
supported TID requested, ECU can either not ECU can either not can either not respond or
no stored data available respond or send invalid respond or send invalid |send invalid data or send

data data negative response (0x7F,
0x05/0x06, 0x12)

q) |Service 0x05/0x06 No response preferred, No response preferred, [ECU can either not respond
unsupported TID requested, | positive response is positive response is or send a negative response
no stored data available allowed allowed (Ox7F 0x05/0x06, 0x12)

r) | | Service 0x05/0x06 Respond within P2 timing | Respond within P2 Respond within'R2 timing
supported TID requested, timing
stored data available

s) || Service 0x05/0x06 No response preferred, No response preferred, |ECU,can either ngt respond
unsupported TID requested, | positive response is positive response is oriend a negative response
stored data available allowed allowed (Ox7F 0x05/0x06, Px12)

t) || Service 0x08 not supported | The ECU shall not The ECU shall not ECU can either nqt respond

respond respond or send a negative response
(0Ox7F, 0x08, 0x11

u) | [ Service 0x08 supported TID | Respond within P2 timing | Respond withinP2 Respond within P2 timing
requested, conditions timing
correct

v) || Service 0x08 supported TID | The ECU shall not TheECU shall not Negative responsg is required
requested, conditions not respond or may respond | responhd or may respond | (0x7F, 0x08, 0x22) or may
correct with a manufacturer- with a manufacturer- respond with a mgnufacturer-

specified value as DATA. |'specified value as DATA | specified value as|DATA A
A, which corresponds to A, which corresponds to |which corresponds to the

the reason the test cannot | the reason the test reason the test cahnot be run
be run cannot be run

w)| [ Service 0x08 unsupported No response preferred, No response preferred, [ECU can either nqt respond
TID requested positive response is positive response is or send a negative response

allowed allowed (Ox7F, 0x08, 0x12

x) || Service 0x09 not supported | The ECU shall not The ECU shall not ECU can either nqt respond

respond respond or send a negative response
(Ox7F, 0x09, 0x11

y) | | Service 0x09 supported Respond within P2 timing [ Respond within P2 Respond within P2 timing
INFOTYPE requested,‘data timing
available (VIN, CVN,

CALID)

z) || Service 0x09 supported Respond within 1 minute; | Respond within 1 One or multiple nggative
INFOTYPE\requested, data |do not restart CVN minute; do not restart response message(s) (0x7F,
not available, conditions calculation. Test tool CVN calculation. Test 0x09, 0x78) required within
correct\(CVN) sends retry message tool sends retry P2max (25 — 50 msg]) until

every 0,055 to 4,0 message after 30 positive response jis sent
seconds seconds

aa) | Service 0x09 supported The ECU shall not The ECU shall not Negative response is required
INFOTYPE requested, data |respond respond (Ox7F, 0x09, 0x22)
not available, conditions not
correct (CVN), prior to 2005
MY only

bb) | Service 0x09 unsupported No response preferred, No response preferred, [ECU can either not respond
INFOTYPE requested positive response is positive response is or send a negative response

allowed allowed (Ox7F, 0x09, 0x12)

cc) | Service 0x00 or Ox0A The ECU shall not The ECU shall not ECU can either not respond

through Ox0F

respond

respond

or send a negative response
(Ox7F, Ox0X, 0x11)
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6.2.4.3.6

ISO 15765-4 — Data not available within P2 timing

The ECU(s) which does (do) support the functional request message but does (do) not have the requested
data available within P2 timing shall perform the following handling:

a)

b)

c)

d)

e)

The vehiclé
timing dela
0x0A reque

Figure 15 il
interface.

30

The ECU(s) shall respond with a negative response message with negative response code (NRC) 0x78 -
RequestCorrectlyReceived-ResponsePending within P2 timing (not allowed for Service 0x01, 0x02, 0x03,
0x06, 0x07 and Ox0A requests).

After correct reception of the negative response message with negative response code (NRC) 0x78, the
P2can_max parameter timing value shall be set to P2*can max (5 000 ms) by the external test equipment and

the EC

If anot
param

ECUs
respon
recepti

After 4
P2CAN_

U which has sent the negative response message.

er ECU also sends a negative response message with response code 0x78, the P2¢R) iax ti]
ter value shall be reloaded to P2*can max-

which require more than P2*cay max to perform the requested action shall repeat the nega
5e message with negative response code (NRC) 0x78 prior to expiration of P2%can_max until co
bn of the positive response message.

Il positive response messages have been received or time out, (P2*can max has occurred,
hax timing parameter shall be reset to the values specified in Table 7:

manufacturer is responsible to ensure that the network architecture of the vehicle does not cza
s that exceed P2can max timing when responding to Services 0x01, 0x02, 0x03, 0x06, 0x07
5ts because a negative response message with response.code 0x78 shall not be allowed.

ustrates the negative response message handling<with response code 0x78 for the ISO 157¢

ning

tive
rect

the

use
and

b5-4
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OBD NRC78 Start Start OBD OBD OBD
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Client T_Data.req: diagnosti¢ application issues functionally addressed request message to network layer.

All server T_Data.ind: network layer issues to diagnostic application the reception of a request message. All sdrvers start the
P2can timer using thé-value of P2can = P2can_max.
Client T_Data.con: network layer issues to diagnostic application the confirmation of the completion of the reqyiest message.
NRCPendingCaunter = 0. Client starts its P2can timer using the default reload value P2can = P2 can_max-

Server #1/T\ Data.req: diagnostic application does not have the positive response message ready and issues negptive response
message with NRC = 0x78 by a T_Data.req to the network layer within P2can.

Client F_Data.ind: network layer issues to diagnostic application the reception of a message. Since the recejved response
message is a negative response message with NRC = 0x78, the NRCPendingCounter is incremented by 1 (0+1=1).
Client reloads P2can With P2*can max Value.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Server #2 T_Data.req: diagnostic application does not have the positive response message ready and issues negative response
message with NRC = 0x78 by a T_Data.req to the network layer within P2¢an.

Client T_Data.ind: network layer issues to diagnostic application the reception of a message. Since the received response
message is a negative response message with NRC = 0x78 the NRCPendingCounter is incremented by 1 (1+1=2).

Client reloads P2can with P2* can_max Value.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Server #3 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
PZCAN.

Client T_DataSOM.ind: network layer issues to diagnostic application the reception of a StartOfMessage which is initiated by the
reception of a FirstFrame indication on CAN (see ISO 15765-2). Client reloads P2can with P2*can_max Value.

Server #3 T_Data.con: network layer issues to diagnostic application the completion of the response message.
Client T_Data.ind: network layer issues to diagnostic application the completion of the response message.
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6.2.4.3.7 Data not available — Test conditions for protocol: ISO 15765-4 Diagnostic communication
over CAN

There are fpur conditions for which data is considered not available:

Table 11 inglicates the proper server/ECU response as detailed in 6.2.4.2.

15031-5:2011(E)

Server #2 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2can. The response message is a single-frame message.

Server #2 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Since the received
response message is a positive response message the NRCPendingCounter is decremented by 1 (2-1=1). Client reloads P2can
with PZ*CANimax value.

Server #1 T_Data.req: diagnostic application has prepared the response message and issues a T_Data.req to network layer within
P2can- The response message is a single-frame message.

Server #1 T_Data.con: network layer issues to diagnostic application the completion of the response message.

Client T_Data.ind: network layer issues to diagnostic application the completion of the response message. Since the received
response message is a positive response message the NRCPendingCounter is decremented by 1 (1-1=0).

Client reloads P2¢an with P2can max value.

Figure 15 — ISO 15765-4 — Negative response code RC=0x78 handling overview

Servicg is not supported.
Service is supported but data is not supported.
Service is supported but data is not available at the time that the request is made.

Service is supported but data is not available within P2 timing:

Table 11 — Proper response.from server/ECU for ISO 15765-4 protocol

# Condition 1ISO 15765-4
a) |Seryice 0x01 not supported All emissions-related ECUs shall respond to Service 0x01 PID 0x(O if
Service 0x01 is supported. If Service 0x01 is not supported,| no
response is allowed.
b) [Senjice 0x01 unsupportedPID The emissions-related ECU shall not respond.
requested
c) |Seryice 0x01 supported PID requested |Respond within P2 timing (no negative response message Wwith
response code 0x78 allowed).
d) |Seryice 0x02-not supported The ECU shall not respond.
e) |Seryice”0x02 supported PID, frame xx[1) The ECU shall respond to PID 0x02 frame xx within P2 timing;
reqyested, no Freeze Frame stored PID 0x02 frame xx shall indicate 0x0000.
2) The ECU shall respond with supported PIDs for frame xx (0x00,
0x20, ...) within P2 timing.
3) If PIDs other than support PIDs or PID 0x02 are requested, the
ECU shall not respond.
f) | Service 0x02 unsupported PID, frame xx [PID 0x02 frame xx indicates 0x0000, but if any other PIDs are
requested, no Freeze Frame stored requested, ECU shall not respond.
g) |Service 0x02 supported PID, frame xx[1) The ECU shall respond to PID 0x02 frame xx within P2 timing.
requested, Freeze Frame stored 2) The ECU shall respond with supported PIDs for frame xx (0x00,
0x20 ...) within P2 timing and shall respond to PIDs frame xx indicated
as supported within P2 timing.
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Table 11 (continued)

# Condition ISO 15765-4

h) | Service 0x02 unsupported PID, frame xx | The ECU shall not respond.
requested, Freeze Frame stored

i) |Service 0x03/0x07/0x0A not supported | The ECU shall not respond.

j) | Service 0x03/0x07/0x0A supported, no | Positive response indicating no DTCs is required.

DTCs stored

k) [Service 0x03/0x07/0x0A  supported, | Positive response including the stored DTCs is required.

| Service 0x04 not supported The ECU shall not respond.

m) |Service 0x04 supported, conditions not|Negative response is required (0x7F, 0x04, 0x22).
correct

n) |Service 0x04 supported, conditions |Positive response message required. Negative response [messages(s)
correct (Ox7F, 0x04, 0x78) allowed until positivé-response message available.

o] Service 0x06 not supported The ECU shall not respond.

p Service 0x06 supported OBDMID |Positive response required, test-values, min and max limits must be
requested, no stored data available set to 0x00.

g) |Service 0x06 unsupported OBDMID | The ECU shall not respend.
requested, no stored data available

r Service 0x06 supported OBDMID [ Respond within P2.timing.
requested, stored data available

s Service 0x06 unsupported OBDMID | The ECU shall not respond.
requested, stored data available

t Service 0x08 not supported The\ECU shall not respond.

u) |Service 0x08 supported TID requested, KRespond within P2 timing.
conditions correct

% Service 0x08 supported TID requested, | Negative response required (0x7F, 0x08, 0x22).
conditions not correct

W Service 0x08 unsupported TID | The ECU shall not respond.
requested

X Service 0x09 not supported The ECU shall not respond.

y Service 0x09¢_supported INFOTYPE | Respond within P2 timing.
requested, data” available (VIN, CVN,

CALID)

Z Service )'0x09 supported INFOTYPE |Initial negative response message (0x7F 0x09, 0x78) required within
requested, data not available, conditions | P2max (50 ms) and consecutive negative response messdge(s) (0x7F,
correct (CVN) 0x09, 0x78) is (are) required within P2mnax (5.0 seconds) until positive

response is sent.

aa) |Service 0x09 supported INFOTYPE |Negative response required (0x7F, 0x09, 0x22).
requested, data not available, conditions
not correct (CVN), prior to 2005 MY only

bb) |Service 0x09 unsupported INFOTYPE | The ECU shall not respond.
requested

cc) | Service 0x00 or 0x0B through OxOF The ECU shall not respond.
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6.2.5 Maximum values

If the data value exceeds the maximum value possible to be sent, the on-board system shall send the
maximum value possible (OxFF or OxFFFF). The external test equipment shall display the maximum value or
an indication of data too high. This is not normally critical for real-time diagnostics, but, for example, in the
case of a misfire at high vehicle speed with resulting freeze frame data stored, this will be very valuable
diagnostic information.

6.2.6 Invalid signals

In distributed_ne
independent OBD mechatromc devices, e.g. smart sensor/actuator connected through a network from angther
ECU (both [referred to as remote OBD devices). When remote OBD devices are not hardwired to~the OBD
ECU and the data is not received over the data bus from the specific remote OBD device, this may occuf for
two reasonp; either the remote ECU is not functioning and sending any data, or the OBD device that is
hardwired tp the remote ECU has failed and the remote ECU is sending a message with inyalid data foil the

OBD remo
Service 0x(
received. A
(0Ox00 or

Sensor’ =0
determined
value to be

6.3 Diag

6.3.1

Functional
know which

6.3.2 Max

6.3.21 |

The maxim

For SAE J
ISO 15031
message le
reading of |
For Servicd
determined

to recognizp

e device. In either one of these cases, the primary OBD ECU shall report"Service 0x01
2 data parameters as the minimum or maximum value to indicate that thg¥signal has not b
PID which includes this invalid data (no signal) shall either be reported, with a minimum v
0x0000) or maximum value (0OxFF or OxFFFF), e.g. PIDZ-0x0D *“Vehicle Sp
XxFF =255 km/h, PID 0x2F “Fuel Level Input’=0x00=0,0%. The reported value shall
by the manufacturer based on system design and network architecture to represent the least i
expected under normal conditions.

nostic message format

Addressing method

hddressing shall be used for all request messages because the external test equipment does
system on the vehicle has the information that is needed.

imum message length

50 9141-2, ISO 14230-4, SAE.J1850 — Maximum message length
Um message length for request and response messages is limited to seven (7) data bytes.

850 and ISO 9141=2-interfaces, each unique diagnostic message specified in this par
is a fixed length,although not all messages are the same length. For Services 0x01 and 0
ngth is determinged by parameter identification (PID). Several PIDs, e.g. 0x06 - 0x09, red
PIDs 0x13 and/or 0x1D to determine whether a data byte B is included in the response mess
0x05, message length is determined by Test ID. For other services, the message lengt
by the.service. This enables the external test equipment to check for proper message length,
the\end of the message without waiting for possible additional data bytes. For ISO 142

interfaces,
header.

and
een
Blue
eed

be
kely

not

t of
x02,
uire
hge.
h is
and
B0-4

the

lhe message length is always determined by the length information included in the first byte of

6.3.2.2

ISO 15765-4 — Maximum message length

The maximum message length is specified in ISO 15765-2. For request messages, the message length is
limited to seven (7) data bytes.

6.3.3 Request/Response message format

6.3.3.1

1ISO 9141-2, ISO 14230-4, SAE 1850, ISO 15765-4 — Request message format

Table 12 specifies the request message format.
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Table 12 — Request message format for ISO 9141-2, ISO 14230-4, SAE J1850, ISO 15765-4

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request Service Identifier M XX SIDRQ
#2 service-specific data byte#1 U XX —
#3 service-specific data byte#2 U XX —
#4 service-specific data byte#3 U XX —
#5 service-specific data byte#4 U XX —
#6 service-specific data byte#5 U XX —
#7 service-specific data byte#6 U XX —

Thel message format defined for some services for the ISO 15765-4 protocol allows for an optiongl number of

datg bytes in the request message sent by the external test equipment. If these are included in

megsage, support of those optional data bytes becomes mandatory for the server/ECU.

6.3.8.2 IS0 9141-2, ISO 14230-4, SAE J1850 — Positive response message format

Tabje 13 specifies the positive response message format.

the request

Table 13 — Positive response message format for ISO 9141-2, ISO 14230-4, SAE J1§50
D4ta Byte |Parameter Name Cvt Hex Value ||Mnemonic

#1 Positive Response Service Identifier M XX SIDPR
#2 service-specific data byte#1 U XX —
#3 service-specific data byte#2 U XX —
#4 service-specific data byte#3 U XX —
#5 service-specific data byte#4 U XX —
#6 service-specific data byte#5 U XX —
#7 service-specific data byte#6 U XX —

6.3.3.3 ISO 15765-4 — Positive response message format

Table 14 specifies the positive response message format.

Table14 — Positive response message format for ISO 15765-4
Data Byte | Parameter.Name Cvt Hex Value ||Mnemonic
#1 PositiverResponse Service Identifier M XX SIDPR
#2 service-specific data byte#1 U XX —
#3 sefvice-specific data byte#2 U XX —
#4 service-specific data byte#3 U XX —
Hn-2 servic.:e-specific data byte#m-2 U x.x —
#n-1 service-specific data byte#m-1 U XX —

#n service-specific data byte#m U XX —

n: this value depends on the response message length

m: this value depends on the response message length - 1

6.3.3.4 ISO 14230-4, ISO 15765-4 — Negative response message format

This subclause includes additions, exceptions, and/or restrictions for ISO 14230-4 and ISO 15765-4.

Table 15 specifies the negative response message format.
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Table 15 — Negative response message format for ISO 14230-4, ISO 15765-4

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Negative Response Service Identifier M Ox7F SIDNR
#2 Request Service Identifier M XX SIDRQ
#3 Response Code M XX RC_

6.3.4 Response code parameter definition

Response ¢
the time of

Table 16 dg

fines negative response codes.

Table 16 — Negative response code (NRC) definition

fodes siattbe imptementedimanm ECUthat supports a Service(s) not faving vatid dataavaitable at

h request or which cannot respond with valid data available within P2x_ ine and P2¢an timings

Supported
ISO Proto(

Hex
Value

by
tol

Definition of Response Code

Mnemqgnic

14230-4

0x10

generalReject

This response code indicates that the service is rejected but the server (ECU)
does not specify the reason of the rejection.

GR

14230-4

0x11

serviceNotSupported

This response code indicates that the requested.action will not be taken because
the server (ECU) does not support the requested service.

SNS

14230-4

0x12

subFunctionNotSupported-InvalidFormat

This response code indicates that the.requested action will not be taken because
the server (ECU) does not support the arguments of the request message or the
format of the argument bytes dosnot match the prescribed format for the specified
service.

SFNSIA

14230-4
15765-4

0x21

busy-RepeatRequest

This response codenindicates that the server (ECU) is temporarily too busy to
perform the requested operation. For ISO 15765-4 protocol, the client (external
test equipment),shall behave as defined in ISO 15765-4. In a multi-client (more
than onesexternal test equipment, e.g. telematic client) environment the
diagnostic, request message of one client might be blocked temporarily by a
negative."response message with response code 0x21 while another client
finiShes a diagnostic task. Therefore this negative response code (NRC) is only
allowed to be used during the initialization sequence of the protocol.

NOTE If the server (ECU) is able to perform the diagnostic task but needs additional
time to finish the task and prepares the response message, the negative response
message with response code 0x78 are used instead of 0x21.

BRR

14230-4

0x22

conditionsNotCorrectOrRequestSequenceError

CNCORSE

15765-4

This response code indicates that the requested action will not be taken because
the server (ECU) prerequisite conditions are not met. This request may also
occur when sequence-sensitive requests are issued in the wrong order.

14230-4
15765-4

0x78

requestCorrectlyReceived-ResponsePending

This response code indicates that the request message was received correctly,
and that any parameters in the request message were valid, but the action to be
performed may not be completed yet. This response code can be used to
indicate that the request message was properly received and does not need to
be re-transmitted, but the server (ECU) is not yet ready to receive another
request. The negative response message with this response code may be
repeated by the ECU(s) within P2K-Line = P2can = P2*max until the positive
response message with the requested data is available.

RCR-RP
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6.3.5 Header byte definition of ISO 9141-2, ISO 14230-4, and SAE J1850
The first three (3) bytes of all diagnostic messages are the header bytes.

For SAE J1850 and ISO 9141-2 interfaces, the value of the first header byte is dependant on the bit rate of the
data link and the type of message (see SAE J1850 and ISO 9141-2). The second header byte has a value
that depends on the type of message, either a request or a response.

For 1SO 14230-4 interfaces, the value of the first header byte indicates the addressing mode
(physical/functional) and the length of the data field. The second header byte is the address of the receiver of
the message. The third header byte for all interfaces is the physical address of the sender of the message.
Thel| external test equipment has the address 0xF1. Other service tools shall use addresses in the| range from
O0xFpP to OxFD. The response to all request messages will be independent of the address of _the gxternal test
equjpment requesting the information. Vehicle manufacturers shall not use the header bytes defined in this
part of ISO 15031 for any purpose other than emissions-related diagnostic messages. #When thely are used,
they shall conform to this specification.

Table 17 defines the diagnostic message format for ISO 9141-2, ISO 14230-4, and SAE J1850 protocols.

Table 17 — Diagnostic message format for ISO 9141-2, ISO14230-4, SAE J1850

Header Bytes (Hex) Data Bytes
Priprity/Type | Target Address (hex) | Source Address (hex) | #1 [\#2 | #3 | #4 | #5 | #6 | #7 | ERR | RESP
Diagnostic Request at 10,4 kbit/s: SAE J1850 and ISO 9141-2
0x68 Ox6A OxF1 Maximum 7 data bytes Ygs No
Diagnostic Response at 10,4 kbit/s: SAE J1850 and ISQ 91441-2
0x48 0x6B ECU addr Maximum 7 data bytes Ygs No

Diapnostic Request at 10,4 kbit/s (ISO 14230-4)

11|LL LLLLb 0x33 OxF1 Maximum 7 data bytes Ygs No
Diabnostic Response at 10,4 kbit/s (ISQ 14230-4)
10LL LLLLb OxF1 ECU addr Maximum 7 data bytes Ygs No

Diagnostic Request at 41,6 kbit/s-(SAE J1850)

0x61 0x6A OxF1 Maximum 7 data bytes Ygs Yes
Diagnostic Response-at'41,6 kbit/s (SAE J1850)
0x41 0x6B ECU addr Maximum 7 data bytes Y¢s Yes

NOTE LL LLLL = Length of data bytes; RESP = In-frame response; ERR = Error Detection.

6.3.6—Header byte definition of 1ISO 157654

Each CAN frame is identified by a CAN Identifier. The size of the identifier is either 11 bit or 29 bit. The CAN
identifier shall always be followed by an eight (8) byte CAN frame data field [see ISO 15765-4; section “Data
length code (DLC)”]. Depending on the message type, up to three (3) bytes (FlowControl) are used for the PCI
(Protocol Control Information) prior to the Service Identifier (only included in single frame or first frame) and
data bytes of the message.

Table 18 defines the diagnostic message format for ISO 15765-4 protocol.
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Table 18 — Diagnostic message format for ISO 15765-4

Header Bytes

CAN frame data field

CAN Identifi

#8

er (11 or 29 bit) #1 #2 #3 #4 #5 #6 #7

6.3.7 Data bytes definition of ISO 9141-2, ISO 14230-4, SAE J1850, and ISO 15765-4

For the ISO 9141-2, ISO 14230-4, and the SAE J1850 protocol, the first data byte following the header is the
diagnostic service identifier, and the remaining data bytes vary depending on the specific diagnostic service.

For the I1SC
is the PCI
service ider

6.3.8 Non

All diagnos|
byte (ERR)
part of ISO
allowed for
transmitting
messages.
considered

6.3.9 Non

Messages
detection b

In the bit pg

the byte. T
significant b

6.4 Byte

tic messages use a cyclic redundancy check (CRC) as in SAE J1850 as'-the error deted

15765-4 protocol, the first data byte following the CAN Identifier in a single frame and first.fr
Protocol Control Information, number of bytes varies, depending on frame type), then diagng
tifier, and the remaining data bytes vary depending on the specific diagnostic service.

-data bytes included in diagnostic messages with SAE J1850

In-frame response (RSP) is specified as optional in SAE J1850. For messages specified in
15031, the RSP byte is required in all request and response messages,at 41,6 kbit/s, and is
messages at 10,4 kbit/s. The in-frame response byte shall be the node address of the de

hime
stic

tion
this

not
vice

the RSP. SAE J1850 specifies additional message elements thatunay be included in diagngstic

Use of these message elements is beyond the scope of this part of ISO 15031, but needs t
when specifying total diagnostic messages.

-data bytes included in diagnostic messages with ISO"9141-2 and ISO 14230-4

vill include a checksum, specified in ISO 9141-2 and“1ISO 14230-4, after the data bytes as the ¢
rte (ERR). There is no provision for an in-frame-fesponse.

sition convention, some data byte values.include descriptions that are based on bit positions w|
he convention used is that the most significant bit (MSB) is referred to as “bit 7”, and the |

it (LSB) is referred to as “bit 0,” as shown in Figure 16.
MSB LSB
7 6 5 4 3 2 1 0

Figure 16 — Bit position within a data byte
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followed by the next most significant bytes. The Least Significant Byte (or low byte) is reported as the last data
byte. This convention is shown in numerous examples throughout this part of ISO 15031.

6.5 Allowance for expansion and enhanced diagnostic services

This part of ISO 15031 allows for the addition of diagnostic services both as industry standards and
manufacturer-specific services. The diagnostic services 0x00 through OxOF are ISO/SAE reserved.
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6.6 Definition of PIDs for services 0x01 and 0x02

All PIDs are defined in SAE J1979-DA.

IMPORTANT — Several new PIDs have been defined in SAE J1979-DA based on new emissions-
related vehicle technology. The data size of those PIDs exceeds the maximum message length of the

non-CAN protocols (SAE J1850, ISO 9141-2, ISO 14230-4). Those PIDs are not supported by the
non-CAN protocols.

6.7 Format of data to be displayed

Tabje 19 indicates the type of data and minimum requirements for the display format.
Table 19 — Format of data to be displayed
Data Services Display Format
Deyice ID — source address of | All ISO 9141-2: Hexadecimal (0x00 to OxFF)
response ISO 14230-4: Hexadecimal {0X00 to OxFF)
SAE J1850: Hexadecimal (0x00 to OxFF)
ISO 15765-4: Hexadecimal (11 bit or 29 bit CAN Ideptifier)
Parpmeter ID (PID) 0x01 & 0x02 Hexadecimal (0%00'to OxFF) description (see SAE J1P79-DA)
Frame number 0x02 Decimal (0 to'255)
Dath values 0x01 & 0x02 See SAEJ1979-DA
Diapnostic trouble codes 0x03, 0x07, & Ox0A |“P”, “B”, “C” or “U”, plus 4 hexadecimal characters [and/or DTC
definition (see SAE J2012-DA)
Tedt ID 0x05, 0x06, & 0x08 Hexadecimal (0x00 to OxFF)
Tegt value and test limits 0x05 Engineering units for Test IDs less than 0x80 (see |SAE J1979-
DA) — Decimal (0 to 255) for Test IDs greater than 0xB0
Tegt value and test limits 0x06 Decimal (0 to 65535)
Corhponent ID 0x06 Hexadecimal (0x00 to 0x7F)
Opftional data bytes 0x08 4 bytes, each decimal (0 to 255) (see SAE J1979-DA
Velicle information type 0x09 Hexadecimal (0x00 to 0x7F) (see SAE J1979-DA)
Veljicle information data 0x09 ASCII for information types 0x02, 0x04, and 0x0A,;
Hexadecimal for information type 0x06;
Decimal for information type 0x08 and 0x0B (see SAE J1979-DA)
l(;lO'I E ISO 15031-4/SAE J1978 specifies further guidelines and examples on displaying Service 0x01 through 0x09
ata.

7 Diagnostic service definition for ISO 9141-2, ISO 14230-4, and SAE J1850
7.1 Service 0x01 — Request current powertrain diagnostic data

7.1.1 Functional description

The purpose of this service is to allow access to current emission-related data values, including analogue
inputs and outputs, digital inputs and outputs, and system status information. The request for information
includes a parameter identification (PID) value that indicates to the on-board system the specific information
requested. PID specifications, scaling information, and display formats are included in SAE J1979-DA.
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The ECU(s) shall respond to this message by transmitting the requested data value last determined by the
system. All data values returned for sensor readings will be actual readings, not default or substitute values
used by the system because of a fault with that sensor.

Not all PIDs are applicable or supported by all systems. PID 0x00 is a bit-encoded PID that indicates, for each
ECU, which PIDs that ECU supports. PID 0x00 shall be supported by all ECUs that respond to a Service 0x01
request, because the external test equipment that conforms to SAE J1978 uses the presence of a response
message by the vehicle to this request message to determine which protocol is supported for diagnostic
communications. SAE J1979-DA defines how to encode supported PIDs.

IMPORTANT — All emissions-related OBD ECUs which at least support one of the services defined in
this part of ISO 15031 shall support Service 0x01 and PID 0x00. Service 0x01 with PID 0x00 is defined
as the uniVersal “initialization/keep alive/ping” message for all emissions-related OBD ECUs.

7.1.2 Megsage data bytes

71.21 Request current powertrain diagnostic data request message definition (read-supported
PIDs)

Table 20 — Request current powertrain diagnostic data request message\(read-supported PIDs

Data Byte || Parameter Name Cvt Hex Value | Mnemohic
#1 Request current powertrain diagnostic data request SID M 0x01 SIDRQ
#2 PID (see SAE J1979-DA) M XX PID

d

[1]

7.1.2.2 Request current powertrain diagnostic data response message definition (report support
PIDs)

Table 21— Request current powertrain diagnostic data response message (report supported PIDss)

Data Byte || Parameter Name Cvt Hex Value | Mnemohic

#1 Request current powertrain diaghostic data response SID M 0x41 SIDPR
data record of supported PID'= [ PIDREC _

#2 supported PID M XX PID
#3 data A, M XX DATA |A
#4 data B, M XX DATA [B
#5 data C, M XX DATA |C
#6 dataD] M XX DATA_[D

7.1.2.3 Request current powertrain diagnostic data request message definition (read PID value)

Table 22 — Request current powertrain diagnostic data request message (read PID value)

Data Byte | Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID (see SAE J1979-DA) Mm/Cca XX PID

a C = Conditional — PID value is one of the supported PIDs of previous response message.
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Request current powertrain diagnostic data response message definition (report PID value)

Table 23 — Request current powertrain diagnostic data response message (report PID value)

Data Byte | Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 0x41 SIDPR
data record of 1st supported PID = PIDREC_
#2 PID M XX PID
#3 data A, M XX DATA_A
#4 data B, ca XX DATA B
#5 data C, C XX DATA_C
#6 dataD] C XX DATA_D

@ | C = Conditional — data B - D depend on selected PID value.

The| PID, which is included in the request message, may be supported by all emission-related ECUs, which
shall comply with this specification. Therefore, multiple response messages are sent by the vehicle] ECUs.

7.1.8 Parameter definition

71.B.1 PIDs supported

SAHE J1979-DA specifies the interpretation of the data record ef.supported PIDs.

7.1.8.2

SAE J1979-DA specifies standardized emission-related parameters.

PID and data byte descriptions

714 Message example

The|l example below shows how the “Request current powertrain diagnostic data” service shall be ilmplemented.

7141  Step #1: Request supported PIDs from vehicle

The| external test equipment requests supported PIDs (PID =0x00, 0x20) from the vehicl¢. Refer to

SAHE J1979-DA to interpretthe data bytes in the response messages.

Table 24 — Request current powertrain diagnostic data request message

Message Diréection:

External test equipment — All ECUs

Mefsage Fype: Request
D4ta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data request SID 0x01 SIDRQ
#2 PID used to determine PID support for PIDs 0x01 - 0x20 0x00 PID
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Table 25 — Request current powertrain diagnostic data response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID requested 0x00 PID
#3 Data byte A, representing support for PIDs 0x01, 0x03 — 0x08 10111111b = OXBF DATA_A
#4 Data byte B, representing support for PIDs 0x09, 0x0B — 0x10 10111111b = OXBF DATA B
#5 Data byte C, representing support for PIDs 0x11, 0x13, Ox15 10101000b = OxA8 DATA\C
#6 Data byte D, representing support for PIDs 0x19, 0x1C, 0x20 10010001b = 0x91 DATA_D
Table 26 — Request current powertrain diagnostic data response message
Message Djrection: ECU#2 — External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemoriic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID requested 0x00 PID
#3 Data byte A, representing support for PID 0x01 10000000b = 0x80 DATA_A
#4 Data byte B, representing support for PID 0x0D 00001000b = 0x08 DATA_B
#5 Data byte C, representing no support for PIDs 0x11.50x18 00000000b = 0x00 DATA €
#6 Data byte D, representing no support for PIDs 0x19— 0x20 00000000b = 0x00 DATA_DD
Table 27 — Request current powertrain diagnostic data request message
Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemoric
#1 Request current pewertrain diagnostic data request SID 0x01 SIDRQ
#2 PID requested 0x20 PID
Table 28 — Request current powertrain diagnostic data response message
Message Direction: ECU#1 — External test pquipmpnf
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID requested 0x20 PID
#3 Data byte A, representing support for PID 0x21 10000000b = 0x80 DATA_A
#4 Data byte B, representing no support for PIDs 0x29 — 0x30 00000000b = 0x00 DATA B
#5 Data byte C, representing no support for PIDs 0x31 — 0x38 00000000b = 0x00 DATA_C
#6 Data byte D, representing no support for PIDs 0x39 — 0x40 00000000b = 0x00 DATA_D
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ECU#2 does not send a response message because it indicated with the previous response message that it

Now the external test equipment creates an internal list of supported PIDs for each ECU. The ECU#1 (ECM)
supports the following PIDs: 0x01, 0x03 — 0x09, 0x0B — 0x11, 0x13, 0x15, 0x19, 0x1C, 0x20, 0x21. The
ECU#2 (TCM) supports the PIDs 0x01 and 0x0D.

7.1.4.2 Step #2: Request PID from vehicle

The external test equipment requests the following PID from the vehicle:

— |PID 0x01: Number of emission-related powertrain DTCs and MIL status, PID is supported
(ECM) and ECU#2 (TCM)

Table 29 — Request current powertrain diagnostic data request message

by ECU#1

Message Direction: External test equipment — All ECUs
Mefsage Type: Request
Dita Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data request SID 0x01 SIDRQ
#2 PID: Number of emission-related powertrain DTCs and MIL status 0x01 PID
Table 30 — Request current powertrain.diagnostic data response message
Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
Dalta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain,diaghostic data response SID 0x41 SIDPR
#2 PID: Number of emissian-related powertrain DTCs and MIL status 0x01 PID
#3 MIL: ON; Number of émission-related powertrain DTCs: 0x01 0x81 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 0x07 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported OxEF DATA_C
#6 Catalyst,-,.Heated catalyst -, ..., monitoring test complete/not complete 0x63 DATA_D
Table 31 — Request current powertrain diagnostic data response message
Mefsage Direction: ECU#2 — External test equipment
Message Type: Response
Data Byte [Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID: Number of emission-related powertrain DTCs and MIL status 0x01 PID
#3 MIL: OFF; Number of emission-related powertrain DTCs: 0x01 0x01 DATA_A
#4 Comprehensive monitoring: supported, test complete 0x04 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0x00 DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 0x00 DATA_D
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The ECU#1 (ECM) reports MIL commanded on, one stored DTC, all monitors as supported, catalyst, heated
catalyst, oxygen sensor and oxygen sensor heater as not completed, and all other monitors as completed.

The ECU#2 (TCM) reports MIL commanded off, one stored DTC, comprehensive components monitor as
supported and complete, and all other monitors as not supported.

The external test equipment requests the following PID from the vehicle:

— PID 0x19: Bank 2 - Sensor 2, PID is supported by ECU#1 (ECM).

Table 32 — Request current powertrain diagnostic data request message

Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte| | Description (all values are in hexadecimal) Byte'Value Mnemohic
#1 Request current powertrain diagnostic data request SID 0x01 SIDRQ
#2 PID: Oxygen Sensor Output Voltage (B2 - S2) 0x19 PID
Short Term Fuel Trim (B2 - S2)

Table 33 — Request current powertrain diagnostic.data response message

Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data.response SID 0x41 SIDPH
#2 PID: Oxygen Sensor Output Voltage (B2 - S2) 0x19 PID
Short Term Fuel Trim (B2 - S2)

#3 Oxygen Sensor Output Voltage (B2 - S2): 0,8 Volt 0xAO0 DATA_A
#4 Short Term Fuel Trim (B2.- $2): 93,7 % 0x78 DATA_B

NOTE ECU#2 does not support PID 0x19 and therefore does not send a response message.

7.2 Servjce 0x02~< Request powertrain freeze frame data

7.2.1 Fungtional description

The purpose of this service is To allow access 1o emission-related dafa values in a freeze frame. This allows
expansion to meet manufacturer-specific requirements not necessarily related to the required freeze frame,
and not necessarily containing the same data values as the required freeze frame. The request message
includes a parameter identification (PID) value that indicates to the on-board system the specific information
requested. PID specifications, scaling information and display formats for the freeze frame are included in
SAE J1979-DA.

The ECU(s) shall respond to this message by transmitting the requested data value stored by the system. All
data values returned for sensor readings will be actual stored readings, not default or substitute values used
by the system because of a fault with that sensor.

Not all PIDs are applicable or supported by all systems. PID 0x00 is a bit-encoded PID that indicates, for each
ECU, which PIDs that ECU supports. Therefore, PID 0x00 shall be supported by all ECUs that respond to a
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Service 0x02 request as specified, even if the ECU does not have a freeze frame stored at the time of the
request.

SAE J1979-DA defines how to encode supported PIDs.

PID 0x02 indicates the DTC that caused the freeze frame data to be stored. If freeze frame data is not stored
in the ECU, the system shall report 0x00 0x00 as the DTC. Any data reported when the stored DTC is 0x00
0x00 may not be valid.

The frame number byte shall indicate 0x00 for the mandated freeze frame data. Manufacturers may optionally
save additional freeze frames and use this service to obtain that data by specifying the freeze frame number
in the request message. If a manufacturer uses these additional freeze frames, they will be.sfored under
conglitions specified by the manufacturer, and contain data specified by the manufacturer.

7.2 Message data bytes

7.2p1 Request powertrain freeze frame data request message definition (read-supported PIDs)

Table 34 — Request powertrain freeze frame data request message'(read-supported RIDs)

Data Byte | Parameter Name Cvt | Hex Value NMnemonic
#1 Request powertrain freeze frame data request SID M 0x02 SIDRQ
#2 PID (see SAE J1979-DA) M XX PID
#3 frame # M XX FRNO

7.2.2 Request powertrain freeze frame data¥esponse message definition (report supported PIDs)

Table 35 — Request powertrain freeze frame data response message (report supported PIDs)

D4dta Byte |Parameter Name Cvt | Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 0x42 SIDPR
#2 PID M XX PID
#3 frame # M XX FRNO

data recard of supported PIDs = [ DATAREC _

#4 Data A: supported PIDs, M XX DATA_A
#5 Data B: supported PIDs, M XX DATA B
#6 Data C: supported PIDs, M XX DATA_C
#7 Data D: supported PIDs ] M XX DATA_D

& PID value)

Table 36 — Request powertrain freeze frame data request message (read freeze frame PID value)

Data Byte |Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 0x02 SIDRQ
#2 PID (see SAE J1979-DA) m/ca XX PID
#3 frame # M XX FRNO

a8  C = Conditional. PID value shall be one of the supported PIDs of previous response message.
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7.2.2.4 Request powertrain freeze frame data response message definition (report freeze frame PID
value)

Table 37 — Request powertrain freeze frame data response message (report freeze frame PID value)

Data Byte |Parameter Name Cvt | Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 0x42 SIDPR
#2 PID M XX PID
#3 frame # M XX FRNO

data record = DATARHEC _
#4 Data A, M XX DATA A
#5 Data B, ca XX DATA B
#6 Data C, C XX DATA [C
#H7 DataD] C XX DATA_|D
a C = Conditional. Data B - D depend on selected PID value.

7.2.3 Parameter definition

7.2.31 RIDs supported

SAE J19791DA specifies the interpretation of the data record of supported PIDs.
7.2.3.2 RID and data byte descriptions

SAE J1979{DA specifies standardized emission-related parameters.

7.2.3.3 Hrame # description

The frame|number identifies the freeze frame, whieh includes emission-related data values in casg an
emission-rglated DTC is detected by the ECU.

7.2.4 Megsage example

7.24.1 General

The example below shows how the fRequest powertrain freeze frame data” service shall be implemented.

7.24.2 Step #1: Request Supported Powertrain Freeze Frame PIDs from Vehicle

The external test equipment requests all supported powertrain freeze frame PIDs of freeze frame 0x00 {from
the vehicle.|Refer tathe'example of Service 0x01 on how to request supported PIDs.

As a result pf the supported PID request, the external test equipment creates an internal list of supported FIDs
for each EQUZECU#1 (ECM) supports the following PIDs: 0x02 — 0x09, 0xOB — OxOE. ECU#2 (TCM) doeqg not
support any PIDs for this service.

7.24.3  Step #2: Request PID 0x02 “DTC which Caused Freeze Frame to be Stored” from Vehicle

7.2.4.3.1 Case #1: Freeze Frame data are stored in ECU#1

Now the external test equipment requests PID 0x02 of freeze frame 0x00 from the vehicle. Since the ECU#2
(TCM) does not store a freeze frame data record, only the ECU#1 (ECM) will send a response message.

In this example, the freeze frame data are stored based on a DTC P0130 occurrence. The parameter value of
PID 0x02 “DTC that caused required freeze frame data storage” is set to the DTC P0130.
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Table 38 — Request powertrain freeze frame data request message

Message Direction:

External test equipment — All ECUs

Message Type: Request
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request powertrain freeze frame data request SID 0x02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame # 0x00 FRNO
Table 39 — Request powertrain freeze frame data response message
Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
Data Byte |Description (all values are in hexadecimal) Byte-Value Mpemonic
#1 Request powertrain freeze frame data response SID 0x42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame #: 00 0x00 FRNO
#4 DTC High Byte of P0130 0x01 DATA_A
#5 DTC Low Byte of P0130 0x30 DATA_B
7.24.3.2 Case #2: No freeze frame data are stored in-any ECU

If n freeze frame data are stored, then the ECU(s)which support this service but do not have| any freeze
franpe stored shall send a response message with.the parameter values of DATA_A and DATA_B pf PID 0x02
“DTIC that caused required freeze frame data storage” set to 0x0000.

Table 40 — Request:powertrain freeze frame data request message

Message Direction: External test equipment — All ECUs
Mesgsage Type: Request
Data Byte |Description (all'values are in hexadecimal) Byte Value Mhemonic
#1 Request powertrain freeze frame data request SID 0x02 SIDRQ
#2 PID: DTC-that caused required freeze frame data storage 0x02 PID
#3 Frame#: 00 0x00 FRNO
Table 41 — Request powertrain freeze frame data response message
(Service 0x02, PID 0x02, Frame # 0x00)
Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request powertrain freeze frame data response SID 0x42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame #: 00 0x00 FRNO
#4 DTC High Byte: zero value indicates that no freeze frame is stored 0x00 DATA_A
#5 DTC Low Byte: zero value indicates that no freeze frame is stored 0x00 DATA_B
NOTE The DTC value reported is 0x00 0x00, therefore no valid freeze frame data are stored for supported PIDs.
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7.3 Service 0x03 — Request emission-related diagnostic trouble codes

7.31

Functional description

The purpose of this service is to enable the external test equipment to obtain “confirmed” emission-related

DTCs. This

shall be a two-step process for the external test equipment:

Step 1: Send a Service 0x01, PID 0x01 request to get the number of emission-related DTCs from all

ECUs that have this available. Each ECU that has a DTC(s) stored will respond with a message that
includes the number of stored codes to be reported. If an ECU that is capable of storlng emission-related

DTCs
are sto

Step 2
respon
are sto|

If additiona
are reporte|
external tes

DTCs are t
first (1) byte
SAE J2012
of the DTC
three (3) hg
0x0143 shg

If fewer tha
bytes set tg
report, a rg
ISO 14230
shall be all

Send a Service 0x03 request for all emission-related DTCs. Each ECU that has PTCs
H with one or more messages, each containing up to three (3) DTCs. If no emission:related D
red in the ECU, then the ECU may not respond to this request.

DTCs are set between the time that the number of DTCs is reported by an ECU, and the D
d by an ECU, then the number of DTCs reported could exceed the (humber expected by

fansmitted in two (2) bytes of information for each DTC. Thefirst two (2) bits (high order) of
for each DTC indicate whether the DTC is a Powertrain, Chassis, Body, or Network DTC (ref
for additional interpretation of this structure). The second two (2) bits shall indicate the first (1)
0 through 3). The second (2) nibble of the first (1) byte ‘and the entire second (2) byte are the
xadecimal characters of the actual DTC reported hexadecimal. A powertrain DTC transmitte
Il be displayed as P0143 (see Figure 17).
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zero (0)<to) maintain the required fixed message length for all messages. If there are no DTQ
sponsé._message is allowed, but not required for SAE J1850 and ISO 9141-2 interfaces.
A interfaces, the ECU will respond with a report containing no DTCs (DTC#1, DTC#2, and DT
sétto 0x00).
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t equipment. In this case, the external test equipment shall repeat this’cycle until the numbgr of
DTCs repornted equals the number expected based on the Service 0x01, PID 0x01 response.
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er to
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sed
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7.3.2 Message data bytes

7.3.21 Request current powertrain diagnostic data request message definition (PID 0x01)
Table 42 — Request current powertrain diagnostic data request message (PID 0x01)
Data Byte | Parameter Name Cvt | Hex Value Mnemonic
#1 Request current powertrain diagnostic data request SID M 0x01 SIDRQ
#2 PID {Number of emission-related DTCs and MIL status} M 0x01 PID
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7.3.2.2 Request current powertrain diagnostic data response message definition (PID 0x01)

Table 43 — Request current powertrain diagnostic data response message (PID 0x01)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 0x41 SIDPR
#2 PID {Number of emission-related DTCs and MIL status} M 0x01 PID

data record = DATAREC_

#3 Data A, M XX DATA_A
#4 Data B, M XX DATA B
#5 Data C, M XX DATA C
#6 Data D ] M XX DATA_D

7.3.2.3 Request emission-related DTC request message definition

Table 44 — Request emission-related DTC request message

Dgta Byte |Parameter Name Cvt | Hex Value Mnemonic
#1 Request emission-related DTC request SID M 0x03 SIDRQ

7.3.2.4 Request emission-related DTC response message definition

Table 45 — Request emission-related DTC response message

Dgta Byte |Parameter Name Cvt | Hex Value | Mnemonic

#1 Request emission-related DTC response\SID M 0x43 SIDPR
#2 DTC#1 (High Byte) M/Cca XX DTC1HI
#3 DTC#1 (Low Byte) M/C XX DTC1LO
#4 DTC#2 (High Byte) M/C XX DTC2HI
#5 DTC#2 (Low Byte) M/C XX DTC2LO
#6 DTC#3 (High Byte) M/C XX DTC3HI
#7 DTC#3 (Low Byte) M/C XX DTC3LO

a C = Conditional. DTC#1,\DTC#2, and DTC#3 are always present. If no valid DTC number is included the DTC

valyes shall contain 0x00.

7.3.8 Parameter definition

Thig servieedoes not support any parameters.

7.3.4—Message-example

The example below shows how the “Request emission-related DTCs” service shall be implemented. The
external test equipment requests emission-related DTCs from the vehicle. The vehicle supports the
ISO 14230-4 protocol. The ECU#1 (ECM) has six (6) DTCs stored, the ECU#2 (TCM) has one (1) DTC stored,
and the ECU#3 (ABS/Traction Control) has no DTC stored.

— ECU#1 (ECM): P0143, P0196, P0234, P02CD, P0357, POA24
— ECU#2 (TCM): P0443

— ECU#3 (ABS/Traction Control): no DTC stored (response message is optional for ISO 9141-2 and
SAE J1850)
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The external test equipment requests the following PID from the vehicle:

— PID 0x01: Number of emission-related DTCs and MIL status, PID is supported by ECU#1 (ECM), ECU#2
(TCM), and ECU#3 (ABS/Traction Control)

Table 46 — Request current powertrain diagnostic data request message

Message Direction: External test equipment — All ECUs
Message Type: Request
Data Byte Besecription-{aH-values-are-in-hexadecimal) Byte-Value——Mnemenic
#1 Request current powertrain diagnostic data request SID 0x01 SIBRC
#2 PID: Number of emission-related DTCs and MIL status 0x01 PID

Table 47 — Request current powertrain diagnostic data response message

Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemonic

#1 Request current powertrain diagnostic data response SID 0x41 SIDPH
#2 PID: Number of emission-related DTCs and MIL status 0x01 PID
#3 MIL: ON; Number of emission-related DTCs: 0x06 0x86 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 0x33 DATA B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported OxFF DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 0x63 DATA_D

Table 48 — Request currént powertrain diagnostic data response message

Message Djrection: ECU#2 — External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemorjic

#1 Request currént'powertrain diagnostic data response SID 0x41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 0x01 PID
#3 MIL:OFF; Number of emission-related DTCs: 0x01 0x01 DATA_A
#4 Comprehensive monitoring: supported, test complete 0x44 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0x00 DATA _C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 0x00 DATA_D
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Table 49 — Request current powertrain diagnostic data response message

Message Direction: ECU#3 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic

#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 0x01 PID
#3 MIL: OFF; Number of emission-related DTCs: 0x00 0x00 DATA_A
74 Comprenensive monitoring: supported, test complete OX00 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 0x00 DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 0x00 DATA_ D

The| external test equipment requests emission-related DTCs because ECU#l~has six (6) DTCs stored,
ECUW#2 has one (1) DTC stored, and ECU#3 has no (0) DTC stored.

Table 50 — Request emission-related diagnostic trouble’codes request message

Mes$sage Direction: External test equipment — All ECUs
Message Type: Request
D4ta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTC request SID 0x03 SIDRQ
Table 51 — Request emission-related diagnostic trouble codes response message
Mesgsage Direction: ECU#1 — External-test equipment
Message Type: Response
Data Byte |Description (all values'are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTC response SID 0x43 $IDPR
#2 DTC#1 High-Byte of P0143 0x01 DTC1HI
#3 DTC#1.Low Byte of P0143 0x43 D[FC1LO
#4 DTC#2 High Byte of P0196 0x01 DTC2HI
#5 DI'C#2 Low Byte of P0196 0x96 DfFC2LO
#6 DTC#3 High Byte of P0234 0x02 DTC3HI
HT DTC#3 Low Byte of P0234 0x34 D[FC3LO
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Table 52 — Request emission-related diagnostic trouble codes response message

Message Direction: ECU#2 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTC response SID 0x43 SIDPR
#2 DTC#1 High Byte of P0443 0x04 DTC1HI
#3 DTC#1 Low Byte of P0443 0x43 DTC1LO
#4 DTC#Z High Byte: 0X00 OX00 DTCZHI
#5 DTC#2 Low Byte: 0x00 0x00 DTC2LO
#6 DTC#3 High Byte: 0x00 0x00 DTE3HI
#7 DTC#3 Low Byte: 0x00 0x00 DTC3LO
Table 53 — Request emission-related diagnostic trouble codes response message
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTC response SID 0x43 SIDPR
#2 DTC#1 High Byte of P02CD 0x02 DTC1HI
#3 DTC#1 Low Byte of P02CD 0xCD DTC1LO
#4 DTC#2 High Byte of P0357 0x03 DTC2HI
#5 DTC#2 Low Byte of P0357 0x57 DTC2LO
#6 DTC#3 High Byte of POA24 0x0A DTC3HI
#7 DTC#3 Low Byte of POA24 0x24 DTC3LO
Table 54 — Request emission-related diagnostic trouble codes response message
Message Djrection: ECU#3 — External test equipment
Message Type: ReSponse
Data Byte| |Description (all values are in hexadecimal) Byte Value Mnemorlic
#1 Request emission-related DTC response SID 0x43 SIDPRI
#2 DTC#1 High Byte: 00 0x00 DTC1H|
#3 DTC#1 Low Byte: 00 0x00 DTC1LO
#4 DTC#2 High Byte: 00 0x00 DTC2HI
#5 DTC#2 Low Byte: 00 0x00 DTC2LO
#6 DTC#3 High Byte: 00 0x00 DTC3HI
#7 DTC#3 Low Byte: 00 0x00 DTC3LO

NOTE For ISO 9141-2 and SAE J1850 protocols, the ECU#3 response message is optional because there is no DTC
stored. If ISO 14230-4 protocol is supported by the vehicle, ECU#3 shall send a positive response message with no DTCs.

52
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7.4 Service 0x04 — Clear/Reset emission-related diagnostic information

7.41 Functional description

The purpose of this service is to provide a means for the external test equipment to command ECUs to clear

all emission-related diagnostic information. This includes:

MIL and number of diagnostic trouble codes

(can be read with Service 0x01, PID 0x01)

clear the I/M (Inspection/Maintenance) readiness bits (can be read with Service 0x01, PID 0x01)

Oth
For
All H
can
with
inte

7.4.

7.4,

R.1

confirmed diagnostic trouble codes

pending diagnostic trouble codes

diagnostic trouble code for freeze frame data

freeze frame data

oxygen sensor test data

status of system monitoring tests
on-board monitoring test results

distance traveled while MIL is activated
number of warm-ups since DTCs cleared
distance traveled since DTCs cleared
engine run time while MIL is activated

engine run time since DTCs cleared

(can be read with Service 0x03)
(can be read with Service 0x07)
(can be read with Service'0x02, PID 0x
(can be read with Service 0x02)
(can be read with-Service 0x05)
(can be_read with Service 0x01, PID 0x4

(can.be read with Service 0x06)

(can be read with Service 0x01, PID 0x2

(can be read with Service 0x01, PID 0xJ
(can be read with Service 0x01, PID 0xJ
(can be read with Service 0x01, PID 0x4

(can be read with Service 0x01, PID 0x4

br manufacturer-specific fclearing/resetting” actions may also occur in response to this requeg
safety and/or technical-design reasons, some ECUs may not respond to this service under al
FCUs shall respond to-this service request with the ignition ON and with the engine not running
ot perform this aoperation under other conditions, such as with the engine running, will ignore

SAE J1850 and)1SO 9141-2 interfaces, or will send a negative response message with |

faces, as described in ISO 14230-4.

P Message data bytes

2)

1)

—_
~

0)
1)
D)
|E)
t message.
conditions.
. ECUs that

the request
50 14230-4

Clear/Reset emission-related diagnostic information request message definition

Table 55 — Clear/Reset emission-related diagnostic information request message

Data Byte

Parameter Name

Cvt | Hex Value

Mnemonic

#1 Clear/reset emission-related diagnostic information request SID M 04

SIDRQ
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7.4.2.2 Clear/Reset emission-related diagnostic information response message definition
Table 56 — Clear/Reset emission-related diagnostic information response message
Data Byte |Parameter Name Cvt | Hex Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID M 44 SIDPR

7.4.3 Parameter definition

This servicg does not support any parameters.

7.4.4 Megsage example

This example is based on the example of Service 0x03 as described in 7.3.4. The external test equipment
commands |the vehicle to clear/reset emission-related diagnostic information with the <engine running. [The
ECU#1 (ECM) and ECU#2 (TCM) will send a response message to confirm that:all emission-related
diagnostic information is cleared. For ISO 9141-2 and SAE J1850 protocols, ECU#3)(ABS/Traction Conitrol)
will not send a response message because the conditions to perform the requested action are not met.|For
ISO 142304 protocol, ECU#3 will send a negative response message-‘with response code 0x22 -
conditionsNotCorrect. In such case the external test equipment shall post@ message with “Stop engine [and
turn ON ignition” and then repeat the Service 0x04 command and check for response messages from all
emission-rglated ECUs installed in the vehicle.

lable 57 — Clear/Reset emission-related diagnostic/information request message

Message Dj|rection: External test equipment — All ECUs

Message Type: Request
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 0x04 SIDRQ

Tlable 58 — Clear/Reset emission-related diagnostic information response message

Message Djrection: ECU##1 —>External test equipment

Message Type: Response
Data Bytqd |Description-(all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 0x44 SIDPR
T — iSSion- i [] i
Message Direction: ECU#2 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 0x44 SIDPR

54
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Message Direction:

ECU#3 — External test equipment

Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Negative Response Service Identifier Ox7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 0x04 SIDRQ
#3 Negative Response Code: conditionsNotCorrect 0x22 NR_CNC
For|ISO 14230-4 protocol, the conditions of ECU#3 to Clear/reset emissions-related diagnostic information is

not
The)

met. Therefore, ECU#3 sends a negative response message with response code “conditionsNotCorrect”.
external test equipment shall repeat the request after the conditions of the vehicle have chapged by the

usef. Now, all ECUs shall send a positive response message to the external t€st 'equipmen{ to confirm
sucgessful operation of the Clear/reset emission-related diagnostic information service.

7.5| Service 0x05 — Request oxygen sensor monitoring test results

7.5.1 Functional description

Thel| purpose of this service is to allow access to the on-board)oxXygen sensor monitoring test fesults. The

sanje information may be obtained by the use of Service 0x06.

The)

valye definitions, scaling information, and display formats are included in SAE J1979-DA.

request message for test results includes a Test ID.value that indicates the information reqUested. Test

Many methods may be used to calculate test results for this service by different manufacturers. If data values

are

to be reported using these messages that-are different from those specified, ranges of test

alues have

beeh assigned that can be used which have’ standard units of measure. The external test equipment can
conyert these values and display them in.the standard units.

The]
The)

test|results. Test results are requested by Test ID.

Not|all test values are applicable or supported by all vehicles. An optional feature of this service is
to ipdicate which TestADs are supported. Test ID 0x00 is a bit-encoded value that indicates
Test IDs from 0x01to-0x20. Test ID 0x20 indicates support for Test IDs 0x21 through 0x40, etc

ECU shall respond to this message by transmitting the requested test data last determined by |the system.
latest test results are to be rétained, even over multiple ignition OFF cycles, until replaced by

more recent

for the ECU
support for
This is the

sanje concept as used for PID support in Services 0x01 and 0x02 as specified in SAE J1979-DA. If Test ID
0x0p is not supported, then the ECU does not use this feature to indicate Test ID support.

7.5.

P Message data bytes

7.5.27

(read-supported TIDs)

Request oxygen sensor monitoring test results request message definition

Table 61 — Request oxygen sensor monitoring test results request message (read-supported TIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request oxygen sensor monitoring test results request SID M 0x05 SIDRQ
#2 Test ID (see SAE J1979-DA) M XX TID
#3 02 Sensor # M XX 0O2SNO
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Table 62 — Request oxygen sensor monitoring test results response message (report supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request oxygen sensor monitoring test results response SID M 0x45 SIDPR
#2 Test ID M XX TID
#3 02 Sensor # M XX 0O2SNO
#4 data record of supported Test IDs =[ Data A: supported Test IDs, M XX DATA_A
#5 Data B: supported Test IDs, M XX DATA B
#6 Data C: supported Test IDs, M XX DATA C
#7 BataB—supported-Test1Bst vk XX BATALD
7.5.2.2 Request oxygen sensor monitoring test results request message definition (read TiD values)
Table $3 — Request oxygen sensor monitoring test results request message (réad TID values)
Data Byte Parameter Name Cvt Hex Value | Mnemohic
#1 Request oxygen sensor monitoring test results request SID M 0x05 SIDRQ
#2 Test ID M XX TID
#3 02 Sensor # M XX O2SND
7.5.2.3 Request oxygen sensor monitoring test results response message definition (report TID

values)

Table 64 — Request oxygen sensor monitoring test results response message (report TID values)

shall not be

ncluded.

Data Byte Parameter Name Cvt Hex Value | Mnemohic
#1 Request oxygen sensor monitoring test results response SID M 0x45 SIDPR
#2 TEST ID M XX TID
#3 02 Sensor # M XX O2SNp
#4 data record of Test ID-=] Test Value M XX TESTVAL
#5 Minimum Limit ca XX MINLIMIT
#6 Maximum Limit ] C XX MAXLINIT
a C = Conditional. If the'Supported Test ID is a constant (0x01 — 0x04), the parameters Minimum and Maximum Limit

7.5.3 Parameter definition

7.5.31

Test IDs supported

The Test IDs supported is the same concept as used for PID support in Services 0x01 and 0x02 as specified
in SAE J1979-DA.

7.5.3.2

Test ID and data byte descriptions

SAE J1979-DA specifies standardized and vehicle manufacturer specific Test ID ranges.
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7.5.3.3 Oxygen sensor location definition

The oxygen sensor location value used in the request message shall indicate the oxygen sensor location as
defined by PID 0x13 or 0x1D as specified in SAE J1979-DA.

Table 65 — Oxygen sensor location description

Oxygen sensor location (one, and only one bit can be setto a 1)

Bit Sensor location? Alternative sensor location®?
0 Bankt—=Sensor 1 Bankt—=Sensor 1

1 Bank 1 - Sensor 2 Bank 1 - Sensor 2

2 Bank 1 - Sensor 3 Bank 2 - Sensor 1

3 Bank 1 - Sensor 4 Bank 2 - Sensor 2

4 Bank 2 - Sensor 1 Bank 3 - Sensor 1

5 Bank 2 - Sensor 2 Bank 3 - Sensor 2

6 Bank 2 - Sensor 3 Bank 4 - Sensor 1

7 Bank 2 - Sensor 4 Bank 4 - Sensor 2

a If Service 0x01 PID 0x13 supported.
b If Service 0x01 PID 0x1D supported.

7.5..4 Test result description

Table 66 — Test result description

Hex # of bytes Description

0x00 — OxFF 1 The Test result parameteriincludes either a constant or a calculated value depepding on the

Test ID.

7.5..5 Minimum and maximum-‘test limit description

Thel minimum and maximum testlimit description shown in Table 67 defines the test limit value which is either
a mjnimum or a maximum_value to which the test results are compared. The test limit is a one-byte unsigned
numeric value (0 - 255).

Table 67 — Minimum and maximum test limit description

Test Limit | # of bytes Description

Mjnimum 1 The minimum test limit (only for calculated test result) is the minimum value to which the test
result is compared.
M I\;IIIUIII 1 T:-IU IIIGI\;IIIUIII tUOt :;Ill;t (Ull:y fUI ua:uu:atcd tUOt lcou:t) ;O thc IIIGA;IIIUIII va:uc tU Vv hICh the

test result is compared.

For results of latest mandated on-board oxygen sensor monitoring test, see Figure 18.
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Figure 18 — Test ID value example

7.5.4 Megsage example

The examy
implemente

g

\

7.5.41
from vehic
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0x01 for ho
ECU#1. Th
location.

As a result
for each E(
does not su

g

!-

7.54.2

The externa
to the vehic

1streq

le below shows how the “Request oxygen sensor monitoring test results” service shal
d.

tep #1: Request oxygen sensor monitoring test results (request for supported Test IDs)
e

| test equipment requests all supported Test IDs from the vehicle. Refer to the example of Ser

v to request supported PIDs (same concept is used for supported TIDs). PID 0x13 is supporte
s is important information for the external test equipment in order to identify the correct O2 Se

bf the supported TID request; the external test equipment creates an internal list of supported |
LU: The ECU#1 (ECM) supports Test IDs 0x01 - 0x06, 0x70, 0x71 and 0x81. The ECU#2 (T
pport any Test IDs.

tep #2: Request-oxygen sensor monitoring test results from vehicle

| test equipment sends two (2) “Request oxygen sensor monitoring test results” request messa
e. The two)(2) request messages include the following Test IDs:

Lest.message: Test IDs 0x01

be

vice
d by
hsor

IDs
CM)

ges

NOTE

2nd request message: Test IDs 0x05

In general, the external test equipment should read the test status of Service 0x01 PID 0x01 prior to execution

Service 0x05 with TestID 0x01 and 0x05 to verify whether the tests are supported and completed. The test values
reported may be invalid if the test is not completed.
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Table 68 — Request oxygen sensor monitoring test results request message

Message Direction:

External test equipment — All ECUs

Message Type: Request

Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request oxygen sensor monitoring test results request SID 0x05 SIDRQ
#2 TID: Rich to lean sensor threshold voltage (constant) 0x01 TID
#3 02 Sensor #: Bank 1 - Sensor 1 0x01 02SNO

Table 69 — Request oxygen sensor monitoring test results response message

Mes$sage Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request oxygen sensor monitoring test results response SID 0x45 SIDPR
#2 TID: Rich to lean sensor threshold voltage (constant) 0x01 TID
#3 02 Sensor #: Bank 1 - Sensor 1 0x01 0O2SNO
#4 Test Limit: 450 mV 0x5A THSTVAL
NOTE ECU#2 does not support any Test IDs and therefore does not send a response message.

Table 70 — Request oxygen sensor monitoring test results request message

Mes$sage Direction:

External test equipment — All ECUs

Message Type: Request
Data Byte |Description (all values.are in hexadecimal) Byte Value Mnemonic
#1 Request oxygen sensor monitoring test results request SID 0x05 §IDRQ
#2 TID: Rich to lean sensor switch time (calculated) 0x05 TID
#3 02 Sensof#:-Bank 1 - Sensor 1 0x01 O2SNO

Table 71 — Request oxygen sensor monitoring test results response message

Mes$sage Direction:

ECU#1 — External test equipment

Message Type: Response

Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request oxygen sensor monitoring test results response SID 0x45 SIDPR
#2 TID: Rich to lean sensor switch time (calculated) 0x05 TID
#3 02 Sensor #: Bank 1 - Sensor 1 0x01 02SNO
#4 Test Limit: 72 ms (milliseconds) 0x12 TESTVAL
#5 Minimum Limit: 0 ms 0x00 MINLIMIT
#6 Maximum Limit: 100 ms 0x19 MAXLIMIT
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7.6 Service 0x06 — Request On-board monitoring test results for Specific monitored

systems

7.6.1 Fun

ctional description

The purpose of this service is to allow access to the results of On-Board Diagnostic monitoring tests for
specific components/systems. Examples are catalyst monitoring and the evaporative system monitoring.

The vehicle manufacturer is responsible for assigning Test IDs and Component IDs for tests of different
systems and components. The latest valid test results are to be retained, even over multiple ignition OFF

cycles, unti

raculic
ToSurs

are

reported on
(unsigned)
minimum o
response
type/compd

A feature of
value that i
through 0x4
SAE J1979
This service

A unique

monitors have multiple tests that are done in either a serial or parallel manner. If a monitor uses mul

Test ID/Cor
used to upa

After the
utilized by
was not uti
their initial
be mixed w
In some ca

even thoug
In other cag

r:rhe monitor with appropriate passing or failing results. If a test result (or “Test ID/Component

replaced—-by—rrore—+esenttestresults—Festresulis—are—requestedby—FestHb—Fest
ly for supported combinations of test limit type and component ID, and are reported as,pos|
values. Only one test limit is included in a response message, but that limit could be-eith
r a maximum limit. If both a minimum and maximum test limit are to be reported,, then twa
nessages will be transmitted, in any order. The most significant bit (MSB) of the “test

nent ID” byte will be used to indicate the test limit type.

this service is for the ECU to indicate which Test IDs are supported. Test ID-0x00 is a bit-enca
ndicates support for Test IDs from 0x01 to 0x20. Test ID 0x20 indicates Support for Test IDs (
0, etc. This is the same concept as used for PID support in Services 0x01and 0x02 as specifig
DA.

can be used as an alternative to Service 0x05 to report oxygemsensor test results.
hethod must be utilized for displaying data for monitorsithat have multiple tests. Many (

nponent ID combinations that may not all complete atthe same time, the following method sha
ate the stored test results at the time of monitor completion.

onitor completes, update all Test ID/Companent ID combinations (or “test results”) that

zed during this monitoring event, set the Test Values and Minimum and Maximum Test Limi
alues (test not completed). Test results from the previously completed monitoring events shal
th test results from the current completed monitoring event.

5es, test results (or “Test ID/€omponent ID combinations”) will be displayed as being incomg
N the monitor (as indicated by PID 0x41) was successfully completed and either passed or fa
es, some Test IDs will-show passing results while others will show failing results after the mo

(as indicats
passing md
subsequent
determinati
should be r

As an exa

and never d

on should beldisplayed, while the failing test that was utilized to make the initial determinz

d by PID 0x41) was_successfully completed and failed. Note that OBD-II regulations prohil
bnitor from showing.-any failing test results. If an initial serial test indicates a failure an
re-test of the §ystem indicates a passing result, the test that was utilized to make the pas|

bset to itsinitial values (test not completed).

ple of a'serial monitor, an evaporative system monitor can fail for a large evaporative system
ontlnue to test for small leaks or very smaII leaks. In this case, the Component ID for the large

itive
br a
(2)

limit

ded
x21
din

DBD
tiple
| be

vere
ID”)
s to
not

lete
led.
hitor
it a
d a
s5ing
tion

eak
eak

. As

an example of the paraIIeI mon|tor a purge vaIve flow monitor can pass by havmg a large r|ch lambda shift, a
large lean lambda shift or a large engine rpm increase. If the purge valve is activated and a large rich lambda
shift occurs, the Component ID for the rich lambda shift would show a passing result while the other two
Component IDs would show incomplete. Since some Component IDs for a completed monitor will show

incomplete,
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PID 0x41 must be used to determine monitor completion status.
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7.6.2.1
definition

(read-supported TIDs)

ISO 15031-5:2011(E)

Request On-board monitoring test results for specific monitored systems request message

Table 72 — Request on-board monitoring test results for specific monitored systems request message

(read-supported TIDs)

Data Byte | Parameter Name Cvt | Hex Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored M 0x06 SIDRQ
systems request SID
#2 Test ID (see SAE J1979-DA) M XX TID
7.6.2.2 Request On-board monitoring test results for specific monitored systems response

megsage definition (report supported TIDs)

message (report supported TIDs)

Table 73 — Request on-board monitoring test results for specific.monitored systems regponse

Dafa Byte | Parameter Name Cvt | Hex Value | [Mnemonic
#1 Request on-board monitoring test results for specific menitored systems M 0x46 SIDPR
response SID
#2 Test ID M XX TID
#3 Filler Byte M OxFF FB
data record of supported Test IDs = [ DATAREC_
#4 Data A: supported Test IDs, M XX DATA A
#5 Data B: supported Test IDs, M XX DATA_B
#6 Data C: supported Test IDs, M XX DATA_C
#r Data D: supported Test IDs ] M XX DATA D
7.6.2.3 Request On-board monitoring test results for Specific monitored systems reques message

definition

(read test results)

Table 74 — Request on-board monitoring test results for specific monitored systems request message

(read test results)

Data Byte Parameter Name Cvt | Hex Value ||Mnemonic
#1 Request on-board monitoring test results for specific monitored M 0x06 SIDRQ
systems request SID
#2 Test ID (request test results) M XX TID
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7.6.2.4

Request on-board monitoring test results for Specific monitored systems response

message definition (report test results)

Table 75 — Request on-board monitoring test results for specific monitored systems response

message (report test results)

Data Byte |Parameter Name Cvt | Hex Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored M 0x46 SIDPR
systems response SID
#2 Test 1D (rppnr’r test results) XX TID
#3 Test Limit Type & Component ID M XX TTCID
data record of Test ID = TIDREC _
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLG
#6 Test Limit (High Byte) ca XX TLHI
#7 Test Limit (Low Byte) ] C XX TLLQ
a C = Conditional. If Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit Tyge &
Component|ID value (bit 7).

7.6.3 Parameter definition

7.6.3.1  Test IDs supported
The Test I0s supported is the same concept as used for PID, support in Services 0x01 and 0x02 as specified
in SAE J1979-DA.
7.6.3.2 Test ID and data byte descriptions
SAE J1979tDA specifies standardized and vehicle’manufacturer-specific Test ID ranges, which are permftted
to be suppgrted in this service.
NOTE Fpr ISO 9141-2, SAE J1850 and1SO 14230-4 protocols that SAE J1979-DA is recommended but not required.
This is for backward compatibility and only applies to Test ID range 0x01 — Ox1F.
7.6.3.3 Test Limit Type and-Component ID description
The Test Limit Type and Somponent ID is a one (1) byte parameter and are defined in Table 76.
Table 76 — Test Limit Type and Component ID description
Parameter Name Bit |Description
Component D U-6 |Component ID - manufacturer specified - necessary when multiple components or systems
are present on the vehicle and have the same definition of Test ID.
If the same test is performed on more than one component, multiple test results shall be
reported for that Test ID. For example, a test for bank 1 catalyst can be the same as a test
for a bank 2 catalyst, or a test for a pre-catalyst oxygen sensor can be the same as a test
for a post-catalyst oxygen sensor. In either case, a request for a single Test|D would
result in two test results being reported with different Component IDs.
Test Limit Type 7 Most Significant Bit (MSB) indicates type of test limit, where:
0 - test limit is maximum value - test fails if test value is greater than this value; and
1 - test limit is minimum value - test fails if test value is less than this value.
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3.4 Test Result description

Test Result represents the test result and is defined in Table 77.

Table 77 — Test Result description

Parameter Name # of Bytes |[Description

Test Result 2 Test Result - this value shall be less than or equal to the test limit if MSB of Test

(High and | Limit Type and Component ID byte is “0”, and shall be greater than or

Low Byte) [test limit if MSB of Test Limit Type and Component ID byte is “1”. The Test Value is

equal to the

d (WO-Dyle unbigneu TTOTETC vatue (U =-1000059).

7.6.

The

3.5 Test Limit description

Test Limit is defined in Table 78.

Table 78 — Test Limit description

Parfameter Name |# of Bytes Description

Tedt Limit 2 The Test Limit value is either a minimium or a maximum value to which the test

(High and |results are compared. The Test/bimit is a two-byte unsigned numeri
Low Byte) [65535).

c value (O -

7.6.

Tab)
ser

7.6.
for

B Message example

ice shall be implemented.

upported Test IDs)

Thel external test equipment requests all supported Test IDs from the vehicle. Refer to the exampl

0x0

As
for

7.6.

I for guidance on requesting supported PIDs (the same concept is used for supported TIDs).

result of the supperted TID request, the external test equipment creates an internal list of sup
ach ECU. ECU#1{ECM) supports Test ID 0x02. ECU#2 (TCM) does not support any Test IDs

es 79 to 81 below show how the “request on-board monitoring test results for specific monitor¢d systems”

.1 Step #1: Request on-board monitoring test results for specific monitored systems| (request

p of Service

ported TIDs

.2 Step'#2: Request on-board monitoring test results for specific monitored system

The| external test equipment sends a “request on-board monitoring test results for specific monitor:

req

est ‘message with one (1) supported TestID to the vehicle. The response messages ind

d systems”
icate which

Test ID 0x02 - Lean to rich sensor threshold voltage (constant), (supported Component IDs: 0x04, 0x16).

In general, the external test equipment should read the test status of Service 0x01 PID 0x01 prior to executing
Service 0x06 with Test ID 0x01 and 0x06 to verify whether the tests are supported and completed. The test
values reported may be invalid if the test is not completed.
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Table 79 — Request on-board monitoring test results for specific monitored systems request message

Message Direction: | External test equipment — All ECUs
Message Type: Request
Data Byte |Description (all values are in hexadecimal) Byte Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored systems 0x06 SIDRQ
request SID
#2 TID Lean to rich sensor threshold voltage (constant) 0x02 TID

Table 80 — Request on-board monitoring test results for specific monitored systems
response message

Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Bytg |Description (all values are in hexadecimal) Byte Value | Mnemohic
#1 Request on-board monitoring test results for specific monitored systems 0x46 SIDPR
response SID

#2 TID Lean to rich sensor threshold voltage (constant) 0x02 TID
#3 Test Limit Type: test limit is minimum value; Component ID: 04 0x84 TLTCID
#4 Test Value High Byte: test fails if test value is less than test limit 0x00 TVHI
#5 Test Value Low Byte: test fails if test value is less than(test limit 0x10 TVLQ
#6 Minimum Test Limit High Byte 0x00 TLHI
#7 Minimum Test Limit Low Byte 0x00 TLLG

NOTE ECU#2 does not support any Test IDs and.therefore does not send a response message.

Table 81 — Request on-boardimonitoring test results for specific monitored systems
response message

Message D(rection: [ECU#1 — External test equipment

Message Type: Response
Data Bytqd |Description-(all values are in hexadecimal) Byte Value | Mnemanic
#1 Request) on-board monitoring test results for specific monitored systems 0x46 SIDPR
response SID

#2 TID Lean to rich sensor threshold voltage (constant) 0x02 TID

#3 TesttmitTypetesttimitismaxmmmumm vatue, Component 1B 0x16 Ox16 TETCID
#4 Test Value High Byte: test fails if test value is greater than test limit 0x00 TVHI
#5 Test Value Low Byte: test fails if test value is greater than test limit 0x32 TVLO
#6 Maximum Test Limit High Byte 0x00 TLHI
#7 Maximum Test Limit Low Byte 0x20 TLLO

NOTE The above example shows that the test in ECU#1 for Test ID 0x02 and Component ID 0x04 passed and that
the test in ECU#1 for Test ID 0x02 and Component ID 0x16 failed.
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7.7 Service 0x07 — Request emission-related diagnostic trouble codes detected during
current or last completed driving cycle

7.7.1 Functional description

The purpose of this service is to enable the external test equipment to obtain “pending” diagnostic trouble
codes detected during current or last completed driving cycle for emission-related components/systems.
Service 0x07 is required for all DTCs and is independent of Service 0x03. The intended use of this data is to
assist the service technician after a vehicle repair, and after clearing diagnostic information, by reporting test
results after a single driving cycle. If the test failed during the driving cycle, the DTC associated with that test
will be reported. Test results reported by this service do not necessarily indicate a faulty component/system. If

test|results indicate a failure after additional driving, then the MIL will be illuminated and a DTC wil] be set and

reported with Service 0x03, indicating a faulty component/system. This service can always be usefl to request

the fesults of the latest test, independent of the setting of a DTC.

Test results for these components/systems are reported in the same format as the DTCs ih Service 0x03 (see

the functional description for Service 0x03).

If fever than three (3) DTC values are reported for failed tests, the response messages used to report the test

results shall be filled with 0x00 to fill seven (7) data bytes. This maintains_the)required fixed message length

for all messages.

If there is no test failure to report, responses are permitted but not’required for SAE J1850 and |ISO 9141-2

inteffaces. For 1SO 14230-4 interfaces, the ECU will respond with*a report containing no codgs (all DTC

valyes shall contain 0x00).

7.7.2 Message data bytes

7.7.1 Request emission-related diagnostic trouble codes detected during current or las

completed driving cycle request message definition
Table 82 — Request emission-related diagnostic trouble codes detected during current|or last

completed-driving cycle request message
Data Byte | Parameter Name Cvt Hex Value ||Mnemonic
#1 Request emission-related diagnostic trouble codes detected during M 0x07 SIDRQ
current or last completed driving cycle request SID

7.7.2.2 Requestemission-related diagnostic trouble codes detected during current or las

completed driving'cycle response message definition
Table83.— Request emission-related diagnostic trouble codes detected during current|or last

completed driving cycle response message
Data-Byte | Parameter Name Cvt HexValue IMnemonic
#1 Request emission-related diagnostic trouble codes detected during M 0x47 SIDPR
current or last completed driving cycle response SID

#2 DTC#1 (High Byte) m/ca XX DTC1HI
#3 DTC#1 (Low Byte) M/C XX DTC1LO
#4 DTC#2 (High Byte) M/C XX DTC2HI
#5 DTC#2 (Low Byte) M/C XX DTC2LO
#6 DTC#3 (High Byte) M/C XX DTC3HI
#7 DTC#3 (Low Byte) M/C XX DTC3LO

a

C = Conditional. DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is included, the DTC
values shall contain 0x00.
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7.7.3 Parameter definition

This service does not support any parameters.

7.7.4 Message example

Refer to message example of Service 0x03.
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7.8.2 Megsage data bytes

7.8.21 H

Table 84\= Request control of on-board device request message (read-supported TIDs)

Funictional description

report fest results.

ice 0x08 — Request control of on-board system, test or component

e of this service is to enable the external test equipment to control the operation of an‘on-b
[ or component.

tes will be specified, if necessary, for each Test ID in SAE J1979-DA, and will-béunique for ¢
ny data bytes are unused for any test, they shall be filled with 0x00 to maintain a fixed mesg

es for these data bytes in the request message are to:
-board system/test/component ON;

tboard system/test/component OFF; and

h-board system/test/component for ‘n’ seconds.

es for these data bytes in the response message‘are to:

bystem status; and

this service is for the ECU to indicate which Test IDs are supported. Test ID 0x00 is a bit-encq
ndicates support for Test IDs.from 0x01 to 0x20. Test ID 0x20 indicates support for Test IDs (
0, etc. This is the same coneept as used for PID support in Services 0x01 and 0x02 as specifie
DA.

Request control of on-board device request message definition (read-supported TIDs)

pard

ach
age

ded
x21
din

Data Byte UL Parameter Name Cut Hex Value | Mnemaohic
#1 Request control of on-board device request SID M 0x08 SIDRQ
#2 Test ID (see SAE J1979-DA) M XX TID
data record of Test ID = TIDREC_
#3 Data A, M 0x00 DATA_A
#4 Data B, M 0x00 DATA B
#5 Data C, M 0x00 DATA_C
#6 Data D, M 0x00 DATA_D
#7 Data E ] M 0x00 DATA _E
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Request control of on-board device response message definition (report supported TIDs)

Table 85 — Request control of on-board device response message (report supported TIDs)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request control of on-board device response SID M 0x48 SIDPR
#2 Test ID XX TID
#3 Filler Byte M 0x00 FB
datarecord-of-supporedFestibDs—=1 TIDREC_
#4 Data A: supported Test IDs, M XX DATA A
#5 Data B: supported Test IDs, M XX DATA B
#6 Data C: supported Test IDs, M XX DATA C
#Hr Data D: supported Test IDs ] M XX DATA D
7.8.2.3 Request control of on-board device request message definition (read TID values)

Table 86 — Request control of on-board device request message (read TID values)

D4ta Byte |Parameter Name Cvt Hex Value |[Mnemonic
#1 Request control of on-board device request SID M 0x08 SIDRQ
#2 Test ID (request Test ID values) M XX TID
data record of Test ID = TIDREC _
#3 Data A, M/Cca XX DATA_A
#4 Data B, M/C XX DATA B
#5 Data C, M/C XX DATA_C
#6 Data Dy M/C XX DATA_D
#7 Data E M/C XX DATA_E
a C = Conditional. Data A to E shall befilled"with 0x00 if unused.

7.8.2.4 Request control of on-board device response message definition (report TID valugs)
Table 87 — Request control of on-board device response message (report TID valugs)
D4ta Byte |Parameter Name Cvt Hex Value ||Mnemonic
#1 Request control of on-board device response SID M 48 SIDPR
#2 Test ID (report Test ID values) M XX TID
data record of Test ID = TIDREC_
#3 Data A M/C2 XX DATA_A
#4 Data B, M/C XX DATA_B
#5 Data C, M/C XX DATA_C
#6 Data D, M/C XX DATA_D
#7 Data E ] M/C XX DATA_E
a C = Conditional. Data A to E shall be filled with 0x00 if unused.
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7.8.3 Parameter definition

7.8.3.1 Test IDs supported

Refer to SAE J1979-DA.

7.8.3.2 Test ID and data byte descriptions

Refer to SAE J1979-DA.

7.8.4 Megsage example

Tables 88
implemente

7841 S
Test IDs)

The externa
0x01 for gu

As a result

for each E
therefore dq

7.84.2 3

d.

es not send a response message.

tep #1: Request control of on-board system, test or component (request for-supported

tep #2: Request control of on-board device (Service 0x08, Test ID 0x01)

bnd 89 show how “request control of on-board system, test or component” servige\shal| be

| test equipment requests all supported Test IDs from the vehicle. Refer-to’the example of Service
dance on requesting supported Test IDs (the same concept is used forsupported TIDs).

bf the supported TID request, the external test equipment creates an internal list of supported PIDs
CU. ECU#1 (ECM) supports Test ID 0x01. ECU#2 (TCM) dees not support any Test IDs [and

The external test equipment sends a “request control of @n-board device” message with one (1) suppdrted

Test ID 0x0

1 to the vehicle.

Table 88 — Request control-of on-board device request message

Message Djrection: External test equipment— All ECUs
Message Type: Request
Data Byte | | Description (all values arejin hexadecimal) Byte Value Mnemonic

#1 Request control of on=beard device request SID 0x08 SIDRQ
#2 TID: Evaporative 'system leak test 0x01 TID
#3 Data A: 0x00 0x00 DATA_A
#4 Data B;0x00 0x00 DATA_B
#5 Data-Cs 0x00 0x00 DATA_C
#6 Data D: 0x00 0x00 DATA_D|
#7 Data E: 0x00 0x00 DATA_E
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Table 89 — Request control of on-board device response message
Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic

#1 Request control of on-board device response SID 0x48 SIDPR

#2 TID: Evaporative system leak test 0x01 TID

#3 Data A: 0x00 0x00 DATA_A

74 Data B OX00 OX00 DATA_B

#5 Data C: 0x00 0x00 DATA_C

#6 Data D: 0x00 0x00 DOATA_ D

#7 Data E: 0x00 0x00 DATA_E
NOTE ECU#2 does not support the Test ID and therefore does not send a response message.
7.9| Service 0x09 — Request vehicle information
7.9.1 Functional description
The| purpose of this service is to enable the external tesfyequipment to request vehicle-spegific vehicle
infofmation such as Vehicle Identification Number (VIN) and ‘Calibration IDs. Some of this information may be
reqlired by regulations and some should be reported“in a standard format if supported by |the vehicle
manufacturer. INFOTYPEs are defined in SAE J1979-DA.
A fdature of this service is for the ECU to indicate which INFOTYPEs are supported (support of | INFOTYPE
0x0p is required for 1SO 9141-2). INFOTYPE 0x00 is a bit-encoded value that indicates [support for
INFDTYPEs from 0x01 to 0x20. INFOTYPE-0x20 indicates support for INFOTYPEs 0x21 through 0x40, etc.
Thig is the same concept as used for PID support in Services 0x01 and 0x02 as specified in SAE J[1979-DA.
The| external test equipment shall. maintain a list of ECUs which support the INFOTYPEs not equgl to 0x00 in
order to justify whether it expécts a response message from this ECU or not. For request megsages with
INFDTYPEs not equal to 0xQ0, the positive response messages may not be sent by the ECU(g) within the
P2,Lx timing window as spegified in 6.2.2.
If INFOTYPE 0x02 (\AN) is indicated as supported, the ECU shall respond within P2, timing evegn if the VIN
is missing or incomplete. For example, a development ECU may respond with OxFF characters for VIN
becpuse the VIN;has not been programmed.
7.9.2 Message data bytes
7.9.2 ’E)

Table 90 — Request vehicle information request message (read-supported INFOTYPE)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information request SID M 0x09 SIDRQ
#2 INFOTYPE (see SAE J1979-DA) M XX INFTYP
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7.9.2.2

Request vehicle information response message definition (report supported INFOTYPE)

Table 91 — Request vehicle information response message (report supported INFOTYPE)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 0x49 SIDPR
#2 INFOTYPE M XX INFTYP_
#3 MessageCount M XX MC_

datarecord-oHNFOTYRE={ DATAREC
#4 Data A: supported INFOTYPEs, M XX DATA_A
#5 Data B: supported INFOTYPEs, M XX DATA B
#6 Data C: supported INFOTYPEs, M XX DATA_C
#7 Data D: supported INFOTYPEs ] M XX DATA P
7.9.2.3 Request vehicle information request message definition (read INFOTYPE.values)

-

[able 92 — Request vehicle information request message (read INFOTYPE values)

Data Byte || Parameter Name Cvt Hex Value | Mnemohic
#1 Request vehicle information request SID M 0x09 SIDRQ
#2 INFOTYPE M XX INFTYP_
7.9.2.4 Request vehicle information response message definition (report INFOTYPE values)

Table 93 — Request vehicle information response message (report INFOTYPE values)

Data Byte || Parameter Name Cvt Hex Value | Mnemohic
#1 Request vehicle information respense SID M 0x49 SIDPR
#2 INFOTYPE M XX INFTYR_
#3 MessageCount M XX MC_|
#4 data record of INFOTYPE =[ Data A, M/C?2 XX DATA |A
#5 Data B, M/C XX DATA |B
#6 Data C, M/C XX DATA |C
#7 Data D] M/C XX DATA D
a C = Conditional-Ddta A to D is only present if the requested INFOTYPE equals an even number.

7.9.3 Parameter definition

7.9.31

Refer to SA

7.9.3.2

Refer to SA
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Vehicle information types supported

E J1979-DA.

Vehicle information types and data byte descriptions

E J1979-DA.
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The MessageCount parameter has two (2) definitions depending on the INFOTYPE parameter value:

INFOTYPE parameter values 0x01, 0x03, 0x05, 0x07, 0x09, 0xOC: In this case, the MessageCount
parameter includes a value which represents the number of response messages to be sent by the server

(ECU) to report the Data A to D referenced by the corresponding INFOTYPE parameter
MessageCount parameter value is a “static value”.

value. The

INFOTYPE parameter values 0x02, 0x04, 0x06, 0x08, 0x0A, 0x0B, 0x0D: In this case, the MessageCount

arameter_includes a value which represents a dynamic counter startin

with _the value of 1 and

incremented by 1 in the following response messages (assuming error-free transmission of.the response
message). The MessageCount parameter value is a “dynamic incremented value” (increments of 1). The
last response message shall include an incremented MessageCount value which matches the reported
MessageCount parameter value previously reported by the server (ECU) with the add INFOTYPE (even
INFOTYPE - 1).
Refer to SAE J1979-DA.
7.9.4 Message example
Theltables below show how the “request vehicle information” serviceshall be implemented.
79.4.1 Step #1: Request vehicle information (request supported INFOTYPE) from vehicle
The| external test equipment requests all supported INFOTYPEs from the vehicle. Refer to the |example of
Seryice 0x01 for guidance on requesting supported™~PIDs (the same concept is used fo supported
INFDTYPES). As a result of the supported INFOTYPE request, the external test equipment creates an internal
list pf supported INFOTYPEs for each ECU: ECU#1*(ECM) supports the following INFOTYPEs: Px01, 0x02,
0x0B, 0x04, 0x05, 0x06, 0x07, and 0x08. Since there is only one ECU which meets emission-related
legislative requirements, no response messages from another ECU will occur.
7.9.4.2 Step #2: Request INFOTYPEs from vehicle
Now the external test equipment requests the following INFOTYPE:
— |INFOTYPE 0x01: MC_VIlN= 5 response messages; supported by ECU#1.
Table 94 — Request vehicle information request message
Mefsage Direction: External test equipment — All ECUs
Me{;sage Type: Request
Dita Byte~'| Description (all values are in hexadecimal) Byte Value Mrniemonic
#1 Request vehicle information request SID 0x09 $IDRQ
#2 INFOTYPE: MessageCount VIN 0x01 INFTYP
© 1SO 2011 — All rights reserved 71



https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

Table 95 — Request vehicle information response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: MessageCount VIN 0x01 INFTYP
#3 MessageCount VIN = 5 response messages 0x05 MC_VIN
Now the exiernal test equipment requests the following INFOTYPE:
— INFOT|YPE 0x02: VIN = [1G1JC5444R7252367] supported by ECU#1.
Table 96 — Request vehicle information request message
Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: VIN 0x02 INFTYP
Table 97 — Request vehicle informiation response message (1)
Message Djrection: ECU#1 — External test equipmeént
Message Type: Response
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemoni¢
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: VIN 0x02 INFTYP
#3 MessageCount VIN=1st response message 0x01 MC_VIN
#4 Data A: Fill byte 0x00 DATA_A
#5 Data B: Fill byte 0x00 DATA B
#6 Data C:Fill'byte 0x00 DATA _C
#7 Data,D: ‘1’ 0x31 DATA_D
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Table 98 — Request vehicle information response message (2)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: VIN 0x02 INFTYP
#3 MessageCount VIN = 2nd response message 0x02 MC_VIN
#4 Data A: "G’ Ox47 DATA_A
#5 Data B: ‘1’ 0x31 DATA_B
#6 Data C: 'J’ 0x4A DATA_C
#7 Data D: ‘C’ 0x43 DATA_D
Table 99 — Request vehicle information response-message (3)
Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
Dita Byte |Description (all values are in hexadecimal) Byte Value Mrniemonic
#1 Request vehicle information response SID 0x49 $IDPR
#2 INFOTYPE: VIN 0x02 INFTYP
#3 MessageCount VIN = 3rd response message 0x03 MC_VIN
#4 Data A: ‘5’ 0x35 DATA_A
#5 Data B: ‘4’ 0x34 DATA_B
#6 Data C: ‘4’ 0x34 DATA_C
#7 Data D: ‘4’ 0x34 DATA_D
Table 100 — Request vehicle information response message (4)
Mes$sage Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte . {Description (all values are in hexadecimal) Byte Value Mriemonic
#1 Request vehicle information response SID 0x49 $IDPR
#2 INFOTYPE: VIN 0x02 INFTYP
#3 MessageCount VIN = 4th response message 0x04 MC_VIN
#4 Data A: ‘R’ 0x52 DATA_A
#5 Data B: ‘7’ 0x37 DATA_B
#6 Data C: 2’ 0x32 DATA_C
#7 Data D: ‘5’ 0x35 DATA_D
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Table 101 — Request vehicle information response message (5)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: VIN 0x02 INFTYP
#3 MessageCount VIN = 5th response message 0x05 MC_VIN
#4 Dafa A: 2 0x32 DATA_A
#5 Data B: ‘3’ 0x33 DATA B
#6 Data C: ‘6’ 0x36 DATA_C
#7 Data D: ‘7’ 0x37 DATA_D
Now the exiernal test equipment requests the following INFOTYPE:
— INFOTJYPE 0x03: MessageCount Calibration ID = 0x08; supported by ECU#4.
Table 102 — Request vehicle information request message
Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: MessageCount Calibration 1D 0x03 INFTYP
Table 103 — Request vehicle information response message
Message D(rection: | ECU#1 — Externalstest equipment
Message Type: Response
Data Bytqd |Description (all-.values are in hexadecimal) Byte Value Mnemonic
#1 Request vehiclé information response SID 0x49 SIDPR
#2 INFOTYPE: MessageCount Calibration 1D 0x03 INFTYP
#3 MessageCount Calibration ID = 8 response messages 0x08 MC_CALID
74
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Now the external test equipment requests the following INFOTYPE:
— INFOTYPE 0x04: CALID#1 = [JMB*36761500]; supported by ECU#1;

— INFOTYPE 0x04: CALID#2 = [JMB*47872611]; supported by ECU#1.

Table 104 — Request vehicle information request message

Message Direction: External test equipment — All ECUs
Message Type: Request .
Data Byte |Description (all values are in hexadecimal) Byte Value Mhemonic
#1 Request vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: Calibration ID 0x04 NFTYP

Table 105 — Request vehicle information response message (1)

Mes$sage Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mhemonic

#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration ID 0x04 NFTYP
#3 MessageCount Calibration ID#1 = 1st response message 0x01 ML_CALID
#4 Data A: 'J’ 0x4A DATA_A
#5 Data B: ‘M’ 0x4D DATA_B
#6 Data C: ‘B’ 0x42 DATA_C
#7 Data D: ™ 0x2A DATA_D

Table-106'— Request vehicle information response message (2)

Mes$sage Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mmpemonic

#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration 1D 0x04 INFTYP
#3 MessageCTount Calibration ID#T = 29 response message OX02 MC_CALID
#4 Data A: ‘3’ 0x33 DATA_A
#5 Data B: ‘6’ 0x36 DATA_B
#6 Data C: ‘7’ 0x37 DATA_C
#7 Data D: ‘6’ 0x36 DATA_D
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Table 107 — Request vehicle information response message (3)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration ID 0x04 INFTYP
#3 MessageCount Calibration ID#1 = 3rd response message 0x03 MC_CALID
#4 Data A: "1 0x31 DATA_A
#5 Data B: ‘5’ 0x35 DATANB
#6 Data C: ‘O’ 0x30 DATA_C
#7 Data D: ‘0’ 0x30 DATA_D
Table 108 — Request vehicle information response message(4)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemonig
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration ID 0x04 INFTYP
#3 MessageCount Calibration ID#1 = 4th response message 0x04 MC_CALILO
#4 Data A: Fill byte 0x00 DATA_A
#5 Data B: Fill byte 0x00 DATA_ B
#6 Data C: Fill byte 0x00 DATA_C
#7 Data D: Fill byte 0x00 DATA_D
Table 109 —£ Request vehicle information response message (5)
Message Djrection: ECU#1— External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemonig
#1 Reduest vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration ID 0x04 INFTYP
#3 MessageCount Calibration ID#2 = 5th response message 0x05 MC_CALID
#4 Data A: *J’ Ox4A DATA_A
#5 Data B: ‘M’ 0x4D DATA_B
#6 Data C: ‘B’ 0x42 DATA_C
#7 Data D: ™ 0x2A DATA_D
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Table 110 — Request vehicle information response message (6)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration 1D 0x04 INFTYP
#3 MessageCount Calibration ID#2 = 6th response message 0x06 MC_CALID
#4 Data A: '4° 0x34 ATA_A
#5 Data B: ‘7’ 0x37 DATA_B
#6 Data C: ‘8’ 0x38 DATA_C
#7 Data D: ‘7’ 0x37 DOATA_D
Table 111 — Request vehicle information response-message (7)
Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
Dalta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration 1D 0x04 INFTYP
#3 MessageCount Calibration ID#2 = 7th response message 0x07 ME_CALID
#4 Data A: 2’ 0x32 DATA_A
#5 Data B: ‘6’ 0x36 DATA B
#6 Data C: ‘1’ 0x31 DATA_C
#7 Data D: ‘1’ 0x31 DATA_D
Table 112 — Request vehicle information response message (8)
Mes$sage Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte .{Description (all values are in hexadecimal) Byte Value Mnhemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration ID 0x04 NFTYP
#3 MessageCount Calibration ID#2 = 8th response message 0x08 MC_CALID
#4 Data A: Fill byte 0x00 DATA_A
#5 Data B: Fill byte 0x00 DATA_B
#6 Data C: Fill byte 0x00 DATA_C
#7 Data D: Fill byte 0x00 DATA_D
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Now the external test equipment requests the following INFOTYPE:

— INFOTYPE 0x05: MessageCount Calibration Verification Number = 0x02; supported by ECU#1.

Table 113 — Request vehicle information request message

Message Direction:

External test equipment — All ECUs

Message Type: Request
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: MessageCount Calibration Verification Number 0x05 INFLYP
Table 114 — Request vehicle information response message
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonid
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: MessageCount Calibration Verification Number 0x05 INFTYP
#3 MessageCount Calibration Verification Number = 2 response 0x02 MC_CVN
messages
Now the exfernal test equipment requests the following INFOTYPE:
— INFOT|YPE 0x06: CVN#1 =[17 91 BC 82]; supported by ECU#1;
— INFOT|YPE 0x06: CVN#2 = [16 EO 62 BE]; supported by ECU#1.
Table 115 —Request vehicle information request message
Message Djrection: Externaldest’equipment — All ECUs
Message Type: Requést
Data Byte| | Description(all values are in hexadecimal) Byte Value Mnemonid
#1 Request.vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: Calibration Verification Number 0x06 INFTYP
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Table 116 — Request vehicle information response message (1)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration Verification Number 0x06 INFTYP
#3 MessageCount Calibration Verification Number = 1st response 0x01 MC_CVN
message

#4 Data A: 17 0x17 DATA_A
#5 Data B: 91 0x91 DATA B
#6 Data C: BC 0xBC DATA _C
#7 Data D: 82 0x82 DATA_D

Depgending on which protocol the vehicle supports, the following situations tmay occur:

If tHe vehicle supports 1ISO 9141-2, the external test equipment may-need to repeat the request message
mulfiple times before the ECU(s) send a response message.

If tHe vehicle supports SAE J1850, the external test equipment may need to repeat the request message
befgre the ECU(s) send a response message.

If the vehicle supports ISO 14230-4, the ECU(s) may send a negative response message with response code
0x2P - conditionsNotCorrect if, for example, the engine is running. After the vehicle conditions| have been
adjysted to meet this service request, the externaltest equipment shall repeat the request message and the
ECU(s) shall send a positive response message.

Table 117 — Request vehicle information response message (2)

Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
data Byte |Description(all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: Calibration Verification Number 0x06 INFTYP
#3 MessageCount Calibration Verification Number = 2nd response 0x02 MC_CVN
message

#4 Data A: 0x16 0x16 DATA_A
#5 Data B: OxEOQ 0OxEOQ DATA B
#6 Data C: 0x62 0x62 DATA _C
#7 Data D: OxBE 0xBE DATA_D

Now the external test equipment requests the following INFOTYPE:

— INFOTYPE 0x07: MessageCount In-use Performance Tracking = 0x08; supported by ECU#1.
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Table 118 — Request vehicle information request message

Message Direction:

External test equipment — All ECUs

Message Type: Request
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information request SID 0x09 SIDRQ
#2 INFOTYPE: MessageCount In-use Performance Tracking 0x07 INFTYP
Table 119 — Request vehicle information response message
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: MessageCount In-use Performance Tracking 0x07 INFTYP
#3 MessageCount In-use Performance Tracking=8 response 0x08 MC_IPT
messages
Now the exjernal test equipment requests the following INFOTYPE:
— INFOT|YPE 0x08: MC_IPT = 8 response messages; supported by ECU#1.
Table 120 — Request vehicle information request message
Message Djrection: External test equipment — AILECUs
Message Type: Request
Data Byte| | Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information‘request SID 0x09 SIDRQ
#2 INFOTYPE: In-use Pefformance Tracking 0x08 INFTYP
Table 121 — Request vehicle information response message (1)
Message Djrection: ECU#1 — External test equipment
Message Type- Response
Data Byte 1Beseription{al-values-are-in-hexadeeimal) Byte-Value—————Mnemeonie-
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 1st response message 0x01 MC_IPT
#4 OBDCOND_A: 1024 counts 0x04 OBDCOND_A
#5 OBDCOND_B: 1024 counts 0x00 OBDCOND_B
#6 IGNCNTR_A: 3337 counts 0x0D IGNCNTR_A
#7 IGNCNTR_B: 3337 counts 0x09 IGNCNTR_B
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Table 122 — Request vehicle information response message (2)

Message Direction:

ECU#1 — External test equipment

Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 2nd response message 0x02 MC_IPT
#4 CATCOMP1_A: 824 counts 0x03 CATCOMP1_A
#5 CATCOMP1_B: 824 counts 0x38 CATCOMP1_B
#6 CATCOND1_A: 945 counts 0x03 CAJTCOND1_A
#7 CATCOND1_B: 945 counts 0xB1 CAJTCOND1_B
Table 123 — Request vehicle information response-message (3)
Mefsage Direction: ECU#1 — External test equipment
Me{;sage Type: Response
DJta Byte [Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 3rd response message 0x03 MC_IPT
#4 CATCOMP2_A: 711 counts 0x02 CATCOMP2_A
#5 CATCOMP2_B: 711 counts 0xC7 CATCOMP2_B
#6 CATCOND2_A: 945 counts 0x03 CAJTCOND2_A
#7 CATCOND2_B: 945 counts 0xB1 CATCOND2_B
Table 124 — Request vehicle information response message (4)
Message Direction: _|ECU#1 — External test equipment
Message Type: Response
Data Byte  [Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 4th response message 0x04 MC_IPT
#4 02SCOMP1_A: 737 counts 0x02 O2SCOMP1_A
#5 02SCOMP1_B: 737 counts OxE1 02SCOMP1_B
#6 O2SCOND1_A: 924 counts 0x03 O2SCOND1_A
#7 O2SCOND1_B: 924 counts 0x9C 0O2SCOND1_B
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Table 125 — Request vehicle information response message (5)

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 5th response 0x05 MC_IPT
message
#4 0O2SCOMP2_A: 724 counts 0x02 02SCOMPZ_A
#5 0O2SCOMP2_B: 724 counts 0xD4 028COMPZ_B
#6 02SCOND2_A: 833 counts 0x03 0O2S8CONDZ_A
#7 02SCOND2_B: 833 counts 0x41 02SCONDZ_B
Table 126 — Request vehicle information response message (6)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte | | Description (all values are in hexadecimal) Byte Value Mnemonig
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 6thresponse 0x06 MC_IPT
message
#4 EGRCOMP_A: 997 counts 0x03 EGRCOMP[ A
#5 EGRCOMP_B: 997 counts OxE5 EGRCOMP| B
#6 EGRCOND_A: 1010 counts 0x03 EGRCOND[ A
#7 EGRCOND_B: 1010 counts OxF2 EGRCOND| B
Table 127)— Request vehicle information response message (7)
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Byte | | Deseription (all values are in hexadecimal) Byte Value Mnemonip
#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 7th response 0x07 MC_IPT
message
#4 AIRCOMP_A: 937 counts 0x03 AIRCOMP_A
#5 AIRCOMP_B: 937 counts 0xA9 AIRCOMP_B
#6 AIRCOND_A: 973 counts 0x03 AIRCOND_A
#7 AIRCOND_B: 973 counts 0xCD AIRCOND_B
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Table 128 — Request vehicle information response message (8)

Message Direction: | ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic

#1 Request vehicle information response SID 0x49 SIDPR
#2 INFOTYPE: In-use Performance Tracking 0x08 INFTYP
#3 MessageCount In-use Performance Tracking = 8th response message 0x08 MC_IPT
#4 EVAPCOMP_A: 68 counts 0x00 EVAPCOMP_A
#5 EVAPCOMP_B: 68 counts 0x44 EVAPCOMP_B
#6 EVAPCOND_A: 97 counts 0x00 EVAPCOND_A
#7 EVAPCOND_B: 97 counts 0x61 EVAPCOND_B
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Diagnostic service definition for ISO 15765-4
Service 0x01 — Request current powertrain diagnostic data

1 Functional description

g purpose of this service is to allow access to curreat’ emission-related data values, includin
ts and outputs, digital inputs and outputs, and system status information. The request for
des a parameter identification (PID) value that;indicates to the on-board system the specific
ested. PID specifications, scaling information\and display formats are included in SAE J1979-[

e ECU(s) shall respond to this message by transmitting the requested data value last determ

1 by the system because of a fault\with that sensor.

all PIDs are applicable or supported by all systems. PID 0x00 is a bit-encoded value that indi
5 are supported for each ECUY. PID 0x00 indicates support for PIDs from 0x01 to 0x20. PID 0x
port for PIDs O0x21~through 0x40, etc. This is the same concept for PIDs/OR
TIDs/INFOTYPESs support in Services 0x01, 0x02, 0x06, 0x08, 0x09. PID 0x00 is required for
respond to a corresponding Service 0x01 request message as specified in SAE J1979-DA.

p

P
part of ISO 15031, shall support Service 0x01 and PID 0x00. Service 0x01 with PID 0x0(

e universal “initialization/keep alive/ping” message for all emissions-related OBD ECUs.

g analogue
information
information
DA.

ined by the
itute values

cates which
V0 indicates
D Monitor
hose ECUs

ORTANT — ‘Al emissions-related OBD ECUs which at least support one of the services defined in

is defined

D request a

request message may contain up to SIX (6) PIDs. External test equment is not allowed t

ms

5ts for up to

six (6) PIDs The request message may contam the same PID mult|ple times. The ECU shall treat each PID
as a separate parameter and respond with data for each PID (data returned may be different for the same
PID) as often as requested.

The order of the PIDs in the response message is not required to match the order in the request message.
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8.1.2 Message data bytes

8.1.2.1
PIDs)

Request current powertrain diagnostic data request message definition (read-supported

Table 129 — Request current powertrain diagnostic data request message (read-supported PIDs)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 0x01 SIDRQ
#2 TPO# T (PtDsSUppoTted Ssee SAE J1979-DA) vt XX P1D
#3 PID#2 (PIDs supported: see SAE J1979-DA) ua XX PID
#4 PID#3 (PIDs supported: see SAE J1979-DA) U XX PID
#5 PID#4 (PIDs supported: see SAE J1979-DA) U XX PID
#6 PID#5 (PIDs supported: see SAE J1979-DA) U XX PID
#7 PID#6 (PIDs supported: see SAE J1979-DA) U XX PID
a U = Usgr Optional. PID may be included to avoid multiple PID supported request messages.

To request| PIDs supported range from OxC1 to OxFF, another requést“message with PID#1 = 0xCO |and
PID#2 = 0xEO shall be sent to the vehicle.
8.1.2.2 Request current powertrain diagnostic data response message definition (report supported
PIDs)
ECU(s) shall respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.g.
range #1: AID 0x01 - 0x20). The ECU shall not respandto unsupported PID ranges unless subsequent rarjges
have a supported PID(s).
Table 130/ — Request current powertrain diagnostic data response message (report supported PIDs)
Data Byte || Parameter Name Cvt Hex Value | Mnemohic
#1 Request current powertrain diagnostic data response SID M 0x41 SIDPR
data record of supporied PIDs = [ PIDREC _
#2 1st supported PID M XX PID
#3 Data A: supported PIDs, M XX DATA |A
#4 Data B: supported PIDs, M XX DATA B
#5 Data C: supported PIDs, M XX DATA |C
#6 Data D: supported PIDs ] M XX DATA |D
data IC\;UI‘:II Uf euppuﬁcd P:DO — [ P:DRE :_
#n-4 mth supported PID c12 XX PID
#n-3 Data A: supported PIDs, C2b XX DATA_A
#n-2 Data B: supported PIDs, C2 XX DATA B
#n-1 Data C: supported PIDs, c2 XX DATA C
#n Data D: supported PIDs ] C2 XX DATA_D

b
(see C1).

a C1 = Conditional. PID value shall be the same value as included in the request message if supported by the ECU.

C2 = Conditional. Value indicates PIDs supported; range of supported PIDs depends on selected PID value
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The response message shall only include the PID(s) and Data A to D which are supported by the ECU. If the
request message includes a PID value(s) which are not supported by the ECU, those shall not be included in
the response message.

8.1.2.3 Request current powertrain diagnostic data request message definition (read PID values)
Table 131 — Request current powertrain diagnostic data request message
Data Byte |Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data request SID M 0x01 SIDRQ
#2 PID#1 (see SAE J1979-DA) M XX PID
#3 PID#2 (see SAE J1979-DA) ua XX PID
#4 PID#3 (see SAE J1979-DA) u XX PID
#5 PID#4 (see SAE J1979-DA) u XX PID
#6 PID#5 (see SAE J1979-DAB) u XX PID
#7 PID#6 (see SAE J1979-DAB) u XX PID

a U = User Optional. The parameter may be either present or not.

8.1.2.4 Request current powertrain diagnostic data response message definition (report RID values)
Table 132 — Request current powertrain‘diagnostic data response message
Data Byte | Parameter Name Cvt Hex Value ||Mnemonic
#1 Request current powertrain diagnostic data response SID M 0x41 SIDPR
data record of 1st supported PID={ PIDREC_
#2 PID#1 M XX PID
#3 data #1.1, M XX DATA 1.1
: : : XX :
#i+1 data #1.j ] c1a XX DATA 1,
data record 6f-mth supported PID = [ PIDREC_
PID#m c2b XX PID
data #m.1, Cc2 XX DATA_m.1
#n data #m.k ] cae XX DATA 1.k
a8 | C1 s.Conditional. Data depends on selected PID value.
b | €2 = Conditional. Parameter is only present if supported by the ECU.
¢ C3 = Conditional. Parameters and values for data depend on selected PID number and are only included if PID is
supported by the ECU.

Not all PIDs which are included in the request message may be supported by all emission-related ECUs,
which shall comply with this part of ISO 15031. Therefore, each vehicle ECU, which supports at least one (1)

PID, shall send a response message including the PID(s) with data.

© 1S0O 2011 — All rights reserved
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8.1.3 Parameter definition

8.1.3.1 PIDs supported

SAE J1979-DA specifies the interpretation of the data record of supported PIDs.

8.1.3.2 PID and data byte descriptions

SAE J1979-DA specifies standardized emission-related parameters.

8.1.4 Megsage example

Tables 133

8.1.41 Step #1: Request supported PIDs from vehicle

The externa
Refer to SA

ECU(s) shg
range #1: P

have a sup

ported PID(s).

to 135 show how the “request current powertrain diagnostic data” service shall be implemented.

Table 133 — Request current powertrain diagnostic data request message

| test equipment requests supported PIDs (0x00, 0x20, 0x40, 0x60, 0x80, 0xAD) from the vehijcle.
E J1979-DA to interpret the data bytes in the response messages.

Il respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.g.
ID 0x01 - 0x20). The ECU shall not respond to unsupported PID ranges unless subsequent rarjges

Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic

#1 Request current powertrain diagnostic data‘request SID 0x01 SIDRQ
#2 PID used to determine PID support fer.PIDs 0x01 - 0x20 0x00 PID
#3 PID used to determine PID support for PIDs 0x21 — 0x40 0x20 PID
#4 PID used to determine PID support for PIDs 0x41 — 0x60 0x40 PID
#5 PID used to determine PID/support for PIDs 0x61 — 0x80 0x60 PID
#6 PID used to determine-PID support for PIDs 0x81 — OxAO 0x80 PID
#7 PID used to detefmine PID support for PIDs 0xA1 — 0xCO 0xAO0 PID
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Table 134 — ECU#1 response: Request current powertrain diagnostic data response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID requested 0x00 PID
#3 Data byte A, representing support for PIDs 0x01, 0x03 - 0x08 10111111b = OXBF DATA_A
#4 Data byte B, representing support for PIDs 0x09, 0x0B - 0x10 10111111b = OxBF DATA_B
#5 Data byte C, representing support for PIDs 0x11, 0x13, Ox15 10101000b = OxA8 DATA_C
#6 Data byte D, representing support for PIDs 0x19, 0x1C, 0x20 10010001b =-0x91 DATA_D
#7 PID requested 0x20 PID
#8 Data byte A, representing support for PID 0x21 10000000b = 0x80 DATA_A
#9 Data byte B, representing no support for PIDs 0x29 - 0x30 00000000b = 0x00 DATA_B
#10 Data byte C , representing no support for PIDs 0x31 - 0x38 00000000b = 0x00 DATA_C
#11 Data byte D, representing no support for PIDs 0x39 - 0x40 00000000b = 0x00 DATA_D
Table 135 — ECU#2 response: Request current powertrain‘diagnostic data response message
Merage Direction: ECU#2 — External test equipment
Melssage Type: Response
DL:ta Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID requested 0x00 PID
#3 Data byte A, representing support for PID 0x01 10000000b = 0x80 DATA_A
#4 Data byte B, representing 'support for PID 0x0D 00001000b = 0x08 DATA_B
#5 Data byte C, representing no support for PIDs 0x11 - 0x18 00000000b = 0x00 DATA _C
#6 Data byte D, representing no support for PIDs 0x19 - 0x20 00000000b = 0x00 DATA_D

Now the external test-equipment creates an internal list of supported PIDs for each ECU. ECU#1 (ECM)

supports the following PIDs: 0x01, 0x03 - 0x09, 0x0B - 0x11, 0x13, 0x15, 0x19, 0x1C, 0x20, 0x21.

ECU#2 (TCM)-supports the following PIDs: 0x01 and 0x0D.

8.1.4.2

Step #2: Request multiple PIDs from vehicle

Nowthe external test equipment requests a combination of a maximum of six (R) PlDs in one request

message to gain best performance of displaying current data.

— PID 0x15: Bank 1 - Sensor 2,

— PID 0x01: Number of emission-related DTCs and MIL status,
— PID 0x05: Engine coolant temperature,

— PID 0x03: Fuel system 1 status,

— PID 0x0C: Engine speed,

— PID 0x0D: Vehicle speed,

© 1S0O 2011 — All rights reserved

PID is supported by ECU#1;

PID is supported by ECU#1;
PID is supported by ECU#1;
PID is supported by ECU#1;

PID is supported by ECU#2.

PID is supported by ECU#1 and #2;
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Table 136 — Request current powertrain diagnostic data request message

Message Direction: External test equipment — All ECUs
Message Type: Request
Data Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data request SID 0x01 SIDRQ
#2 PID: Bank 1 - Sensor 2 0x15 PID(15)
#3 PID: Number of emission-related DTCs and MIL status 0x01 PID(01)
#4 PID. Engine coolant temperature Ox05 PID(0Y)
#5 PID: Fuel system 1 status 0x03 PID(03)
#6 PID: Engine speed 0x0C PID(0Q)
#7 PID: Vehicle speed 0x0D PID(0D)
Table 137 — ECU#1 response: Request current powertrain diagnostic data response message
Message Djrection: ECU#1 — External test equipment
Message Type: Response
Data Bytel |Description (All PID values are in hexadecimal) Byte Value Mnemohic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID #1: Engine coolant temperature 0x05 PID(0%)
#3 Data #1.1 0x6E DATA(A)
#4 PID #2: Number of emission-related DTCs and MIL status 0x01 PID(01)
#5 Data #2.1: MIL: ON; Number of emission-related DTCs: 03 0x83 DATA(p)
#6 Data #2.2: Misfire -, Fuel system -, Comprehensive monitoring 0x07 DATA(B)
#7 Data #2.3: Catalyst -, Heated catalyst)-, ..., monitoring supported OxEF DATA(C)
#8 Data #2.4: Catalyst -, Heated catalyst -, ..., monitoring test complete/not 0x63 DATA(D)
complete
#9 PID #3: Bank 1 - Sensor 2 0x15 PID(1%)
#10 Data #3.1: Bank 2 Sensor 2: 0.8 Volt 0xAO0 DATA(A)
#11 Data #3.2: Bank2+ Sensor 2: 93.7 % 0x78 DATA(B)
#12 PID #4: Endine“speed 0x0C PID(0C)
#13 Data #4-1:'667 rpm 0x0A DATA(A)
#14 Data #4.2: 667 rpm 0x6B DATA(B)
#15 PID #5: Fuel system 1 status 0x03 PID(03)
#16 Data #5.17 CIoSed 100p - USINg OXygen Sensor(s) as feedback for fuel OX02Z DATA(A)
control
#17 Data #5.2: 0x00 DATA(B)
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Table 138 — ECU#2 response: Request current powertrain diagnostic data response message

Message Direction: ECU#2 — External test equipment
Message Type: Response
Data Byte |Description (All PID values are in hexadecimal) Byte Value Mnemonic
#1 Request current powertrain diagnostic data response SID 0x41 SIDPR
#2 PID #1: Vehicle speed 0x0D PID(0D)
#3 Data #1.1: 0x23 DATA(A)
#4 PID #2: Number of emission-related DTCs and MIL status 0x01 PID(01)
#5 Data #2.1: MIL: OFF; Number of emission-related DTCs: 01 0x01 DATA(A)
#6 Data #2.2: Comprehensive monitoring: supported, test complete 0x04 DATA(B)
#7 Data #2.3: Catalyst -, Heated catalyst -, ..., monitoring supported 0x00 DATA(C)
#8 Data #2.4: Catalyst -, Heated catalyst -, ..., monitoring test complete/not 0x00 DATA(D)
complete

ECY #1 (ECM) reports MIL commanded on, three stored DTCs, all monitors, as supported, catalyst, heated

catglyst, oxygen sensor and oxygen sensor heater as not completed, and all. other monitors as completed.

ECY #2 (TCM) reports MIL commanded off, one stored DTC, comprehensive components [monitor as

supported and complete, and all other monitors as not supported.

8.2| Service 0x02 — Request powertrain freeze frame data

8.2l Functional description

The| purpose of this service is to allow access to emission-related data values in a freeze frame.|This allows

expg@nsion to meet manufacturer-specific requireménts not necessarily related to the required freeze frame,

and| not necessarily containing the same data _values as the required freeze frame. The request message

inclfides a parameter identification (PID) valuethat indicates to the on-board system the specific|information

reqiested. PID specifications, scaling information and display formats for the freeze frame are|included in

SAE J1979-DA.

Thel ECU(s) shall respond to this_ message by transmitting the requested data value stored by the| system. All

datg values returned for sensorteadings shall be actual stored readings, not default or substitute yalues used

by t

Sen
isn

The]
add

reqyiest message. If a manufacturer uses these additional freeze frames, they shall be stored unde

spe

he system because of a fault with that sensor.

ice 0x02 PID 0x02 indicates the DTC that caused the freeze frame data to be stored. If freezs
bt stored in the ECU,;-the system shall report 0x00 0x00 as the DTC.

frame number-byte shall indicate 0x00 for the freeze frame data. Manufacturers may opti
tional freeze frames and use this service to obtain that data by specifying the freeze frame nu

cified by-the manufacturer, and contain data specified by the manufacturer.

frame data

onally save
mber in the
r conditions

hdicates for

Not

allLPIDs are applicable or supported by all systems. PID 0x00 is a bit-encoded value that i

each ECU, for each frame, which PIDs are supported. Different freeze frames can support a different set of
PIDs depending on the DTC that caused the frame to be stored. PID 0x00 indicates support for PIDs from
0x01 to 0x20. PID 0x20 indicates support for PIDs 0x21 through 0x40, etc. This is the same concept for
PIDs/TIDs/INFOTYPEs support in Services 0x01, 0x02, 0x06, 0x08, 0x09. PID 0x00 is required for those
ECUs that respond to a corresponding Service 0x02 request message as specified in SAE J1979-DA.

The order of the PIDs in the response message is not required to match the order in the request message.

External test equipment shall not request a combination of PIDs supported and PIDs which report data values.
The ECU shall support requests for up to three (3) PIDs. The request message may contain the same PID
multiple times. The ECU shall treat each PID as a separate parameter and respond with data for each PID as
often as requested.
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8.2.2 Message data bytes

8.2.21

Request powertrain freeze frame data request message definition (read-supported PIDs)

Table 139 — Request powertrain freeze frame data request message (read-supported PIDs)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic

#1 Request powertrain freeze frame data request SID M 0x02 SIDRQ
#2 PID#1 (PIDs supported: SAE J1979-DA) M XX PID
#3 frame # M XX FRNQ_
#4 PID#2 (PIDs supported: SAE J1979-DA) Ua XX PID
#5 frame # u/cb XX FRNQ|_
#6 PID#3 (PIDs supported: SAE J1979-DA) U XX PID
#7 frame # u/C XX FRNO_

a U = Uspr Optional. PID may be included to reduce multiple PID supported request messages.

b C = Conditional. Parameter is only included if the preceding PID# is included.

To request PIDs supported range from 0x61 - OxFF, multiple request messages with PIDs = 0x60, 0x80, 0xAO,

0xCO0 and OKEO shall be sent to the vehicle.

8.2.2.2 Request powertrain freeze frame data response message definition (report supported PIDs)
The ECU(s) must respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.g.
range #1: FAID 0x01 - 0x20). The ECU shall not respond to.Ghsupported PID ranges unless subsequent rarjges
have a supported PID(s).
Table 140 — Request powertrain freeze frame data response message (report supported PIDs)
Data Byte || Parameter Name Cvt Hex Value | Mnemohic
#1 Request powertrain freeze frame data response SID M 0x42 SIDPR
#2 1st supported PID M 0x00 PID
#3 frame # M XX FRNO_
data record of supperted PIDs = [ DATAREC
#4 Data A: supported PIDs, M XX DATA A
#5 Data B: supported PIDs, M XX DATA |B
#6 Data C: supported PIDs, M XX DATA|C
#7 Data D: supported PIDs ] M XX DATA |D
#n-5 T SapPpPUl ted-PHb 12 AR P
#n-4 frame # C1 XX FRNO_
data record of supported PIDs = [ DATAREC
#n-3 Data A: supported PIDs, c2b XX DATA_A
#n-2 Data B: supported PIDs, Cc2 XX DATA B
#n-1 Data C: supported PIDs, Cc2 XX DATA_C
#n Data D: supported PIDs ] Cc2 XX DATA_D

b

a C1 = Conditional. PID value shall be the same value as included in the request message if supported by the ECU.

C2 = Conditional. Value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1).
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The response message shall only include the PID(s) and Data A to D which are supported by the ECU. If the
request message includes a PID value(s) which are not supported by the ECU, those shall not be included in
the response message.

8.2.2.3 Request powertrain freeze frame data request message definition (read freeze frame PID
values)

Table 141 — Request powertrain freeze frame data request message (read freeze frame PID values)

Data Byte |Parameter Name Cvt Hex Value | Mnemonic

#1 Request powertrain freeze frame data request SID M 0x02 SIDRQ
#2 PID#1 (see SAE J1979-DA) M XX PID
#3 frame # M XX FRNO
#4 PID#2 (see SAE J1979-DA) ua XX PID
#5 frame # c1e XX FRNO
#6 PID#3 (see SAE J1979-DA) u XX PID
#7 frame # C1 XX FRNO

a U = User Optional. The parameter may be either present or not.

b | C1 = Conditional. Parameter is only present if the preceding PID# is_present.

8.2.2.4 Request powertrain freeze frame data response message definition (report freeze frame PID
values)

Tahle 142 — Request powertrain freeze frame-data response message (report freeze frame PID values)

Data Byte | Parameter Name Cvt Hex Value ||Mnemonic
#1 Request powertrain freeze frame data response SID M 0x42 SIDPR
#2 1st supported PID M XX PID_
#3 frame # M XX FRNO_

data record of 1st supported PID = [ PIDREC_

#4 data #1.1, M XX DATA 1.1

#5 data #1.2, c12 XX DATA_ 1.2
: : : XX :

#j+3 data #1.j ] C1 XX DATA 1,
#n mth supported PID Cc2b XX PID_
Hn+1 frame # Cc2 XX FRNO_

data IU\JUI\_J. Uf IIIH‘ OUPPUﬁUd P:D - [ PIDREC_

#n+2 data #m.1, C4¢ XX DATA_m.1
#n+3 data #m.2, c4d XX DATA m.2
Hn+k+1 data #mk | o4 XX DATA_m.k

@  (C1 = Conditional. Data depends on selected PID.
b C2 = Conditional. Parameter shall be the same value as included in the request message and only present if
supported.

¢ C3 = Conditional. Data #m.1 shall be included if preceding PID is supported.

d

C4 = Conditional. Parameters and values for data depends on selected PID number.
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8.2.3 Parameter definition

8.2.31 PIDs supported

SAE J1979-DA specifies the interpretation of the data record of supported PIDs.

8.2.3.2 PID and data byte descriptions

SAE J1979-DA specifies standardized emission-related parameters.

8.2.3.3 rame number description

The frame|number identifies the freeze frame, which includes emission-related data values jin\casg an
emission-rglated DTC is detected by the ECU.

8.2.4 Megsage example

The tables below show how the “request powertrain freeze frame data” service shall be implemented.

8.2.4.1  Step #1: Request supported powertrain freeze frame PIDs from vehicle

The external test equipment requests all supported powertrain freeze frame: PIDs of freeze frame 0x00 from
the vehicle.|Refer to the example of Service 0x01 for guidance on requesting supported PIDs.

As a result pf the supported PID request, the external test equipmentcreates an internal list of supported FIDs

for each EQU: ECU#1 (ECM) supports the following PIDs: 0x02~<%x09, 0x0B - OxOE. ECU#2 (TCM) doeq not
support any| PIDs for this service.

8.24.2 Step #2: Request PID 0x02 “DTC which caused freeze frame to be stored” from vehicle
Case #1: Freeze frame data are stored in ECU#1:

Now the external test equipment requests PID 0x02 of freeze frame 0x00 from the vehicle. Since ECU#2
(TCM) doesgn't store a freeze frame data ‘record, only ECU#1 (ECM) will send a response message. In|this

example, the freeze frame data are stored based on a DTC P0130 occurrence. The parameter value of [PID
0x02 “DTC fhat caused required freeze)frame data storage” is set to the DTC P0130.

Table 143 —Request powertrain freeze frame data request message

Message Djrection: External test equipment — All ECUs
Message Type: Request
Data Byte| |Description (all values are in hexadecimal) Byte Value Mnemohic
#1 Request powertrain freeze frame data request SID 0x02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame # 0x00 FRNO
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Table 144 — Request powertrain freeze frame data response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request powertrain freeze frame data response SID 0x42 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame # 0x00 FRNO
#4 DTC High Byte of P0130 0x01 DATA_A
#5 DTC Low Byte of P0130 0x30 DATA_B
NOTE ECU#2 does not store freeze frame data and therefore does not send a response message.
Now the external test equipment requests the parameter value of PID 0x0C,“Engine Speed}, PID 0x05
“Engine coolant temperature”, and PID 0x04 “Load”, stored in the freeze frame.
Table 145 — Request powertrain freeze frame data request message
Message Direction: External test equipment — All ECUs
Mefsage Type: Request
DLta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request powertrain freeze frame data request SID 0x02 SIDRQ
#2 PID: Engine Speed 0x0C PID
#3 Frame # 0x00 FRNO
#4 PID: Engine coolant temperature 0x05 PID
#5 Frame # 0x00 FRNO
#4 PID: Load 0x04 PID
#5 Frame # 0x00 FRNO
Table 146 — Request powertrain freeze frame data response message
Mes$sage Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte ¢ Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request powertrain freeze frame data response SID 0x42 SIDRQ
#2 PID: Engine Speed 0x0C PID
#3 Frame # 0x00 FRNO
#4 High Byte: Engine Speed: 2080 rpm 0x20 DATA_A
#5 Low Byte: Engine Speed: 2080 rpm 0x80 DATA_B
#6 PID: Load 0x04 PID
#7 Frame # 0x00 FRNO
#8 Load: 50,2 % 0x80 DATA_A
#9 PID: Engine coolant temperature 0x05 PID
#10 Frame # 0x00 FRNO
#11 Engine coolant temperature: 0 °C 0x28 DATA_A
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Case #2: No freeze frame data is stored in any ECU:
If no freeze frame data is stored, then the parameter value of PID 0x02 “DTC that caused required freeze

frame data storage” is set to 0x00 00. If the external test equipment requests a PID excluding 0x00, 0x02,
0x20, 0x40, etc., the ECU shall not send a response message.

Table 147 — Request powertrain freeze frame data request message

Message Direction: External test equipment — All ECUs
Message Type: Request
Data Byte[” [Description (all values are In hexadecimal) Byte Value nemohic
#1 Request powertrain freeze frame data request SID 0x02 SIBRQ
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame # 0x00 FRN(

Table 148 — Request powertrain freeze frame data response message

Message Dj|rection: ECU#1 — External test equipment
Message Type: Response
Data Byte| |Description (all values are in hexadecimal) Byte Value Mnemohic

#1 Request powertrain freeze frame data response SID 0x42 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 0x02 PID
#3 Frame # 0x00 FRNC
#4 DTC High Byte of PO000 {no freeze frame data stored} 0x00 DATA |A
#5 DTC Low Byte of PO000 {no freeze frame data stored} 0x00 DATA |B

Case #3: Multiple freeze frames

Cases #1 and #2 imply a scenario where only the required freeze frame (frame 0x00) is stored. This scerfario
implies the|use of static PID support data- where PID support data for a given ECU does not changg for
different frgmes or different DTCs. Since the PID support data is static, it can be obtained even befofe a
freeze framg is stored.

h to
store differ¢nt PID data in freéze frame based on the DTC, would be required to use dynamic PID support
for
different DTCs. Because of this, dynamic PID support data is not valid until a freeze frame for a partiqular
frame has Been stored) 'Requesting PID support data before a freeze frame is stored would indicate that pnly

External tegtequipment that tible
the

recommended approach.

In this example, every freeze frame supports a different set of PIDs. PID support cannot be determined until
after a freeze frame is stored. In order to determine if there are any frames stored, the external test equipment
shall request PID 0x02 of freeze frame 0x00 from the vehicle, then request PID 0x02 frame 0x01, then request
PID 0x02 frame 0x02, etc. Any frames that report a DTC will have freeze frame data stored. When a frame
reports 0x0000, indicating no DTC stored and no freeze frame data, subsequent frames shall also report
0x0000. Note that this requires the ECU to store freeze frames in ascending order starting with frame 0x00,
then 0x01, etc. There can be no gaps in the frame numbers, e.g. 0x00, then 0x02, then 0x05. If there are gaps,
the tool would have to ask for every possible frame from 0x00 to OxFF to make sure that all frames are
available to the technician. Therefore, gaps are not allowed.

94 © 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

Next, the external test equipment presents a list of available DTCs to the technician. After the technician
selects a DTC, the external test equipment requests the supported PIDs for the DTC the technician selected.
Once the PIDs supported by that freeze frame have been determined, the external test equipment requests
the supported PIDs for the frame associated with the DTC.

8.3

8.3.1

Service 0x03 — Request emission-related diagnostic trouble codes

Functional description

The purpose of this service is to enable the external test equipment to obtain “confirmed” emission-related
DTCs.

Sen

(1)

sha

DT(
(1)

SAH
the
thre
as (

8.3.

d a Service 0x03 request for all emission-related DTCs. Each ECU that has DTCs shall réspo,
message containing all emission-related DTCs. If an ECU does not have emission-related D
I respond with a message indicating no DTCs are stored by setting the parameter # af-DTC to

[s are transmitted in two (2) bytes of information for each DTC. The first two (2).bits (high orde

byte for each DTC indicate whether the DTC is a powertrain, chassis, body,-or network D1
F J2012 for additional interpretation of this structure). The second two (2) bits'shall indicate the]

e (3) hexadecimal characters of the actual DTC reported as hexadecimal. A powertrain DTC
x0143 shall be displayed as P0143.

High Byte
ofoJofofol]

o1 o]
| L1 L[ i

T e

Figure 19 — Diagnostic-trouble code encoding example DTC P0143

Low Byte
ofoJof1]1]

L1 [ |

Lo
I

0] 1
[ |

P Message data bytes

nd with one
ICs, then it
Dx00.

) of the first
[C (refer to
first digit of

DTC (0 through 3). The second (2) nibble of the first (1) byte and the entire second (2) byte are the next

transmitted

8.3.p1 Request emission-related DTC request message definition
Table 149 — Request emission-related DTC request message
Data Byte |Parameter Name Cvt Hex Value ||Mnemonic
#1 Request emission-related DTC request SID M 0x03 SIDRQ
© 1SO 2011 — Al rights reserved 95


https://standardsiso.com/api/?name=5b236134e9de663e484611d8a9347422

ISO 15031-5:2011(E)

8.3.2.2 Request emission-related DTC response message definition
Table 150 — Request emission-related DTC response message
Data Byte | Parameter Name Cvt Hex Value | Mnemonic
#1 Request emission-related DTC response SID M 0x43 SIDPR
#2 #of DTC = M XX = #OFDTC
no emission-related DTCs stored 0x00,
emission-related DTCs stored ] 0x01 — OxFF
#3 DTCHT (High Byle) C@ XX DTCTHI
#4 DTC#1 (Low Byte) C XX DTC1O
XX
#n-1 DTC#m (High Byte) C XX DTCmHI
#n DTC#m (Low Byte) C XX DTCmLO
a C = Conditional. DTC#1 - DTC#m are only included if # of DTC parameter value # 0x00.

8.3.3 Para

meter definition

The # of D[FC parameter reports the emission-related DTC(s) currently~(af’ the time of the request mesgage

processing

stored in the ECU(s).

8.3.4 Megsage example

The tables pelow show how the “request emission-related DIFCs” service shall be implemented. The extgrnal
test equipment requests emission-related DTCs from thevehicle. The ECU#1 (ECM) has six (6) DTCs stdred,

the ECU#2 [(TCM) has one (1) DTC stored, and the ECU#3 (ABS/Traction Control) has no DTC stored.

ECU#1

ECU#2

ECU#3

(ECM): P0143,-R0196, P0234, P0O2CD, P0357, POA24
(TCMy): P0443
(ABS/Traction Control): no emission-related DTC stored

[able 151 — Request emission-related diagnostic trouble codes request message

Message Djrection:

External test equipment — All ECUs

Message Type: Request
Data Byte| |Description (all values are in hexadecimal) Byte Value Mnemohic
#1 Request emission-related DTCs request SID 0x03 SIDRQ
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Table 152 — Request emission-related diagnostic trouble codes response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTCs response SID 0x43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0x06 #OFDTC
#3 DTC High Byte of P0143 0x01 DTC1HI
#4 DTC Low Byte of P0143 0x43 DTC1LO
#5 DTC High Byte of P0196 0x01 DTC2HI
#6 DTC Low Byte of P0196 0x96 DTC2LO
#7 DTC High Byte of P0234 0x02 DTC3HI
#8 DTC Low Byte of P0234 0x34 DTC3LO
#9 DTC High Byte of P02CD 0x02 DTCA4HI
#10 DTC Low Byte of P02CD 0xCD DTC4LO
#11 DTC High Byte of P0357 0x03 DTCSHI
#12 DTC Low Byte of P0357 0x57 DTC5LO
#13 DTC High Byte of POA24 0x0A DTC6HI
#14 DTC Low Byte of POA24 0x24 DTC6LO
Table 153 — Request emission-related diagnostic trouble codes response message
Mes$sage Direction: ECU#3 — External test equipment
Message Type: Response
Data Byte [Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTEs-response SID 0x43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0x00 #OFDTC
Table 154 — Request emission-related diagnostic trouble codes response messagde

Merage Direction: ECU#2 — External test equipment

MeIssage Type: Response
D]ita Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Request emission-related DTCs response SID 0x43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 0x01 #OFDTC
#3 DTC High Byte of P0443 0x04 DTC1HI
#4 DTC Low Byte of P0443 0x43 DTC1LO
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8.4 Service 0x04 — Clear/Reset emission-related diagnostic information

8.4.1 Functional description

The purpose of this service is to provide a means for the external test equipment to command ECUs to clear
all emission-related diagnostic information. This includes:

— MIL and number of diagnostic trouble codes (can be read with Service 0x01, PID 0x01);

— clear the I/M (Inspection/Maintenance) readiness bits (can be read with Service 0x01, PID 0x01);

— confirnjed diagnostic trouble codes (can be read with Service 0x03);

— pending diagnostic trouble codes (can be read with Service 0x07);

— diagnosgtic trouble code for freeze frame data (can be read with Service 0x02, PID 0x02);

— freeze frame data (can be read with Service\0x02);

— status pf system monitoring tests (can be read with Service 0x01, PID 0x41);

— on-board monitoring test results (can be readwith Service 0x06);

— distancg traveled while MIL is activated (can be.read with Service 0x01, PID 0x21);

— numbef of warm-ups since DTCs cleared (can be read with Service 0x01, PID 0x30);

— distancg traveled since DTCs cleared (can be read with Service 0x01, PID 0x31);

— engine|run time while MIL is activated (can be read with Service 0x01, PID 0x4D)

— engine|run time since DTCs cleared (can be read with Service 0x01, PID Ox4E)

— reset misfire counts of Standardized Tiest ID 0x0B to zero (can be read with Service 0x06).

Other manyfacturer-specific “clearing/resetting” actions may also occur in response to this request message.
All ECUs shall respond to this request message with ignition ON and with the engine not running.

For safety @and/or technical désign reasons, ECUs that cannot perform this operation under other conditipns,
such as with the engine <unning, shall send a negative response message with response code 0x22 -
conditionsNotCorrect.

Some OBD regulations may require that all OBD ECUs clear diagnostic information under the s pme

conditions (all ECUs must clear diagnostic information with the engine off). If one ECU cannot clear diagn
information|with the engine running, then all OBD ECUs are required to respond in the same manner and not
clear diagnoste+ i i i i

8.4.2 Message data bytes

8.4.21 Clear/Reset emission-related diagnostic information request message definition

Table 155 — Clear/Reset emission-related diagnostic information request message

Data Byte |Parameter Name Cvt Hex Value | Mnemonic

#1 Clear/reset emission-related diagnostic information request SID M 0x04 SIDRQ
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8.4.2.2 Clear/Reset emission-related diagnostic information response message definition
Table 156 — Clear/Reset emission-related diagnostic information response message
Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Clear/reset emission-related diagnostic information response SID M 0x44 SIDPR
8.4.3 Parameter definition
Thig service does not support any parameters.
8.41 Message example
Thel example below shows how the “clear/reset emission-related diagnostic infermation” servige shall be

implemented if ignition is ON and the engine is not running. The external test~equipment commmands the
veh|cle to “clear/reset emission-related diagnostic information”.

Table 157 — Clear/Reset emission-related diagnostic information request messagg
Message Direction: External test equipment — All ECUs
Megsage Type: Request
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 0x04 SIDRQ

Table 158 — Clear/Reset emission-related diagnostic information response message

Message Direction:

ECU#1 — Externaltest equipment

Message Type: Response
Data Byte [Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 0x44 SIDPR

Table 159.— Clear/Reset emission-related diagnostic information response message

Message Direction:

ECU#2 — External test equipment

Mefsage Type: Response
D+ta Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 0x44 SIDPR

Table 160 shows a negative response to “clear/reset emission-related diagnostic information” for an ECU that
cannot clear diagnostic information with the engine running.

© 1S0O 2011 — All rights reserved
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Table 160 — Negative response message

Message Direction: ECU#1 — External test equipment
Message Type: Response
Data Byte |Description (all values are in hexadecimal) Byte Value Mnemonic
#1 Negative Response Service Identifier Ox7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 0x04 SIDRQ
#3 Negative Response Code: conditionsNotCorrect 0x22 NR_CNC

8.5 Servjce 0x05 — Request oxygen sensor monitoring test results

Service 0x(5 is not supported for ISO 15765-4. The functionality of Service 0x05 is implemeénted in Seryvice
0x06.

8.6 Servjce 0x06 — Request on-board monitoring test results for specific monitored
systems

8.6.1 Funictional description

The purpode of this service is to allow access to the results for On-Board Diagnostic monitoring tests of
specific components/systems that are continuously monitored (e.g. misfire monitoring for gasoline vehigles)
and non-coptinuously monitored (e.g. catalyst system).

The request message for test values includes an On-Board.Diagnostic Monitor ID (see SAE J1979-DA) [that
indicates the information requested. The response ¢message for test values includes Unit [and
Scalinginfofmation which is defined in SAE J1979-DA. The vehicle manufacturer shall use Unit and Scaling
IDs that mgst closely match the physical quantities used for monitoring in order to make the information more
useful to a |service technician for diagnostic purposes, e.g. an On-Board Diagnostic Monitor ID in which| the
monitor checks for a pressure change shall -tiilize a Unit and Scaling ID which includes pressure in| the
description,

The vehicld manufacturer is responsibleyfor assigning “Manufacturer Defined Test IDs” for different tests |of a
monitored gystem. The latest valid {est"values (results) are to be retained, even over multiple ignition OFF
cycles, unti| replaced by more recent test values (results). Test values (results) are requested by On-Board
Diagnostic Monitor ID. Test valtes (results) are always reported with the Minimum and Maximum Test Limits.
The Unit apd Scaling ID included in the response message defines the scaling and unit to be used by| the
external test equipment to.display the test values (results), Minimum Test Limit, and Maximum Test Limit
information

If an On-Bagard Diaghostic Monitor has not been completed at least once since a “clear/reset emission-related
diagnostic information” request was carried out or battery disconnect that erased the latest valid test vallies,
then the pafameters Test Value (Results), Minimum Test Limit, and Maximum Test Limit shall be set to zero
(0x0000) v . i i ; = g tnitand
Scaling ID 0x16 for temperature, 0x0000 displays as -40.0 deg C) so some monitors that have not completed
may show test results, minimum limits, and maximum limits that, after scaling, are all equal but are non-zero.

Not all On-Board Diagnostic Monitor IDs are applicable or supported by all systems. On-Board Diagnostic
Monitor ID 0x00 is a bit-encoded value that indicates for each ECU which On-Board Diagnostic Monitor IDs
are supported. On-Board Diagnostic Monitor ID 0x00 indicates support for On-Board Diagnostic Monitor IDs
from 0x01 to 0x20. On-Board Diagnostic Monitor ID 0x20 indicates support for On-Board Diagnostic Monitor
IDs 0x21 through 0x40, etc. This is the same concept for PIDs/TIDs/INFOTYPEs support in Services 0x01,
0x02, 0x06, 0x08, and 0x09. On-Board Diagnostic Monitor ID 0x00 is required for those ECUs that respond to
a corresponding Service 0x06 request message as specified in SAE J1979-DA.
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The request message including supported On-Board Diagnostic Monitor IDs may contain up to six (6)
OBDMIDs. A request message including an On-Board Diagnostic Monitor ID, which reports test values shall
only contain one (1) OBDMID. External test equipment shall not request a combination of OBDMIDs
supported and a single OBDMID, which report test values. The ECU shall support requests for up to six (6)
supported OBDMIDs and only one (1) OBDMID which reports test values.

A unique method must be utilized for displaying data for monitors that have multiple tests. Many OBD
monitors have multiple tests that are done in either a serial or parallel manner. If a monitor uses multiple OBD
Monitor ID/Test ID combinations that may not all complete at the same time, the following method shall be

used to update the stored test results at the time of monitor completion.
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(0xd
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thot
othe
indi
mor

r the monitor completes, update all Monitor ID/Test ID combinations (or “test results”) that wer
monitor with appropriate passing or failing results. If a test result (or “Monitor ID/Test ID”) was|
ng this monitoring event, set the Test Values and Minimum and Maximum Test Limits to,their i
000, test not completed). Test results from the previously completed monitoring everits .shall n
test results from the current completed monitoring event.

bme cases, test results (or “Monitor ID/Test ID combinations”) will be displayed-as being incor
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r cases, some Test IDs will show passing results while others will show-failing results after the
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pbxample for a serial monitor is an evaporative leakage,monitor where the monitor first checks
and then starts to execute the actual leakage checK. If the reference test fails, then the leakag
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[ to its initial
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As an example of a parallel monitor, a purge valve flow monitor can pass by having a large rich lambda shift, a
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shif
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8.6.

8.6.

e lean lambda shift or a large engine rpmeincrease. If the purge valve is activated and a large

occurs, the Test ID for the rich lambda- shift would show a passing result while the other t
Id show incomplete. Since some Fest1Ds for a completed monitor will show incomplete, PID
sed to determine monitor completion status.

P Message data bytes

R.1 Request on-board monitoring test results for specific monitored systems request

definition (read-supported OBDMIDs)

request message (read-supported OBDMIDs)

rich lambda
wo Test IDs
0x41 must

message

Table 161 — Request on-board monitoring test results for specific monitored systems

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Regquest on-hoard monitaring test results for specific monitored systems| M 0x06 SIDRQ
request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) M XX OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) ua XX OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) U XX OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) U XX OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) U XX OBDMID
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported: SAE J1979-DA) U XX OBDMID
a U = User Optional. OBDMID may be included to avoid multiple OBDMID supported request messages.
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To request OBDMIDs supported range from 0xC1 - 0xFF, another request message with OBDMID#1 = 0xCO
and OBDMID#2 = 0xEO shall be sent to the vehicle

8.6.2.2

definition (report supported OBDMIDs)

Request on-board monitoring test results for specific monitored systems response message

ECU(s) must respond to all supported ranges if requested. A range is defined as a block of 32 OBDMIDs (e.g.
range #1: OBDMID 0x01 - 0x20). The ECU shall not respond to unsupported OBDMID ranges unless
subsequent ranges have a supported OBDMID(s).

Table 762 — Request on-board monitoring test results for specific monitored systems

response message (report supported OBDMIDs)

Data Byte | Parameter Name Cvt | Hex Value [ Mnemonic
#1 Request on-board monitoring test results for specific monitored M 0x46 SIDPR
systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1st supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XX DATA_A
#4 Data B: supported OBDMIDs, M XX DATA_B
#5 Data C: supported OBDMIDs, M XX DATA C
#6 Data D: supported OBDMIDs. M XX DATA_D
data record of supported OBDMID = [ OBDMIDREC
#n-4 mth supported OBDMID c12 XX OBDMID
#n-3 Data A: supported.OBDMIDs, Cc2b XX DATA_A
#n-2 Data B: supported OBDMIDs, C2 XX DATA_B
#n-1 Data C: supported OBDMIDs, c2 XX DATA €
#n Data D: supported OBDMIDs ] | C2 XX DATA_D

a C1 = Cpnditional. OBDMID value shall be the same._value as included in the request message if supported by|the

ECU.
b C2 = Conditional. Value indicates OBDMIDs Jsupported; range of supported OBDMIDs depends on sele¢ted
OBDMID value (see C1).
The response message shall only‘include the OBDMID(s) and Data A to D, which are supported by the HCU.
If the request message includes-a OBDMID value(s) which are not supported by the ECU, those shall nat be
included in the response message.
8.6.2.3 Request onsboard monitoring test results for specific monitored systems request message
definition (read OBDMID test values)
T*)Ie 163 — Request on-board monitoring test results for specific monitored systems
regquest-message-(read-OBBDMIBD-test-values)
Data Byte |Parameter Name Cvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored M 0x06 SIDRQ
systems request SID

#2 On-Board Diagnostic Monitor ID M XX OBDMID
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