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1. SCOPE
The main purpose pf this Recommended Practice is to verify that vehicles are capable of communicating a minimum subset
of information, in accordance with the diagnostic test services specified in SAE J1979: E/E Diagnostic [Test Modes, or the
equivalent document 1SO «15031-5: Communication Between Vehicle and External Equipment for Emissions-Related
Diagnostics — Part|5: Emissions-related diagnostic services.
Any software meefingthese specifications will utilize the vehicle interface that is defined in SAE J2584, Recommended

Practice for Pass-T

hru Vehicle Programming.
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2. REFERENCES

This specification takes precedence over all conflicts in the documents cited in this section.

2.1 Applicable D

ocuments

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the

latest issue of SAE

211

publications shall apply.

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA

724 776 4070 (otcida LIC AN anann oo orer
TZT 11O

and Canada) or +1
SAE J1850 Cl

SAE J1930
IS

NOTE: Equivalent
Diagnostic

SAE J1930DA J1
SH

SAE J1962

NOTE: Equivalent]
Diagnostic
SAE J1978 OF

NOTE: Equivalent
Diagnostic
SAE J1979 E/

NOTE: Equivalent
Diagnostic

SAE J1979DA J1

SAE J2012 Di

Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and” Acrony

Digagnostic Connector Equivalent to ISO/DIS 15031-3:December 14, 2001

] i
=TI T U (UUTSTOC O O7 ), WV v, STC U

hss B Data Communications Network Interface

D/TR 15031-2

to ISO/DIS 15031-2 — Communication between Vehicle and Extefnal Equipment for
5 — Part 2: Terms, definitions, abbreviations and acronyms.

D30 Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and A
readsheet

to ISO/DIS 15031-3 — Communication betweén Vehicle and External Equipment for
5 — Part 3: Diagnostic connector and related-electrical circuits, specification and use

BD |l Scan Tool - Equivalent to ISO/DIS15031-4:December 14, 2001

to ISO/DIS 15031-4 — Communication between Vehicle and External Equipment for
5 — Part 4: External test equipment

E Diagnostic Test Modes

to ISO/DIS 15031-5-< Communication between Vehicle and External Equipment for
5 - Part 5: Emissions-related diagnostic services

D79-DA, Digital Annex of E/E Diagnostic Test Modes

hgnostic’ Trouble Code Definitions

an-_onno

ms - Equivalent to

Emissions-Related

cronyms Web Tool

Emissions-Related

Emissions-Related

Emissions-Related

NOTE: Equivalent

Emissions-

SAE J2284/3

SAE J2534

Related Diagnostics - Part 6: Diagnostic trouble code definitions

High-Speed CAN (HSC) for Vehicle Applications at 500 KBPS

Recommended Practice for Pass-Thru Vehicle Programming

nal Equipment for
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2.1.2 1SO Public

ations

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900,

WWWw.ansi.org.

ISO 9141-2
ISO 14230-4

ISO/DIS 15031-2

ISO/DIS 15031-3

Road Vehicles — Diagnostic systems — Part 2: CARB requirements for interchange o
Road Vehicles — Diagnostic systems — Part 4: KWP 2000 requirements for emission

Communication between Vehicle and External Equipment for Emissions-Related Di
Terms, definitions, abbreviations and acronyms (Equivalent to SAE J1930)

ababaHaieatian-babhuaoan-\lao Evdornal o immnaant for Eaoaiooinne

f digital information
related systems

agnostics — Part 2:

ISO/DIS 15031-4

ISO/DIS 15031-5

ISO/DIS 15031-6

ISO 15765-4

2.2 Related Pub

The following publ
Report.

2.2.1 SAE Publi

Available from SAK

and Canada) or +1

SAE J1699-1 SA
SAE J1699-2 Of
2.2.2 ISO Public

Diagnostic connector and related electrical circuits, speC|f|cat|0n and use (Equivalen

Communication between Vehicle and External
(Equivalent to SAE J1978)

Equipment for Emigsions-Re
Communication between Vehicle and External Equipment for Emissions-Related Di
Emissions-related diagnostic services (Equivalent to SAE J1979)

Communication between Vehicle and External Equipment for Emissions-Related Di
Diagnostic trouble code definitions (Equivalent to SAE J2012)

Road vehicles — Diagnostics on Controller Area Network (CAN) —
related systems

Part 4. Requirem

ications

Biagnostics — Part 3:

t to SAE J1962)

lated Diagnostics

agnostics — Part 5:

agnostics — Part 6:

ents for emissions-

cations are provided for information purposes only and are not a required part of this SAE Technical

ations

International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-604
724-776-4970 (outside USA), www.sae.org.

E J1850 Verification-Test Procedures
BD 1l RelatedhSAE Specification Verification Test Procedures

ations

Available from Amcfrlcan National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002,

-7323 (inside USA

Tel: 212-642-4900,

WWW.ansi. org.

ISO 11898

Road vehicles,

Interchange of Digital information, Controller Area Network (CAN

Communication

ISO 14229

Road Vehicles, Diagnostic Systems, Specification of Diagnostic Services

) for High Speed
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2.2.3 Other Publications
CARB OBD Regulation:

Malfunction and Diagnostic System Requirements for 2004 and Subsequent Model-Year Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles and Engines (OBD II), Section 1968.2, Title 13, California Code Regulations

Web address: <http://www.arb.ca.gov/msprog/obdprog/obdregs.htm>

European OBD Regulation:

REGULATION (EC) No 715/2007 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of June 20, 2007 on type
approval of motor pehicles—with—+espeetto-emissions—frem-tight-passengerand-comme ruro 5 and Euro 6)
and on access to vehicle repalr and maintenance information. As amended by Comm|55|on Regulatlon EC) 692/2008

Web addresss: <hftp://europa.eu/legislation _summaries/environment/air _pollution/I28186 en.htm>

3. DEFINITIONS
The definitions proyided in SAE J1930 apply to this document as applicable.
3.1 Definition of ferms

The definitions of terms that are related to the use of this document may/bé.found in the publications listed under Section
2.1, Applicable Doguments.

3.2 Acronyms

The following are dJommon acronyms used in this document;

AIC Ai Conditioning

CAN Cantroller Area Network

CALID Cdlibration Identification

CID Cgmponent ID

CVN Cdlibration Verification Numbep

D Digsel/Compression Ignition

DLC D4dta Length Code (also'Data Link Connector, e.g., SAE J1962 connector)

DTC Digagnostic Trouble €ode

DTM Digagnostic Test Mode

ECU Elgctronic Contfol*Unit

EOBD Eyropean OmBoard Diagnostics

G G4soline/Spark ignition

HD Hgavy Duty (US vehicles > 14,000 Ib GVWR or European vehicles > 2610 kg RW in M4, Mz, N1
an Nz categories or all vehicles in M3 and N3z categories)

HEV H |nr\1‘r|r\ \ehicle

HSC High Speed CAN

ID Identification (number)

I/M Inspection and Maintenance

ISO International Standards Organization

Kbps Kilobits per s

KWP Key Word Protocol

LD Light Duty (US passenger cars, light duty trucks and medium duty engines <= 14,000 Ib GVWR
or European vehicles <= 2610 kg RW in M1, M2, N1 and N2 categories.

MD Medium Duty (medium duty engines <= 14,000 Ib GVWR, engine dyno certified

MIL Malfunction Indicator Lamp

OBD-lI On Board Diagnostics (level 2) (US OBD-II for LD and MD)

OBDM On Board Diagnostic Monitor
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PCM Powertrain Control ECU

PHEV Plug In Hybrid Electric Vehicle
PWM Pulse Width Modulation

PID Parameter Identification (number)
RPM Revolutions Per M (engine speed)
SAE Society of Automotive Engineers
SID Service ID

SIS Stop/Start

TID Test ID

VIN Vehicle Identification Number
VPW Variable Pulse Width (modulation)
4. OVERVIEW

The purpose of thd
according to the p
defined in J1979 a
using the informati
This J1699-3 docu
Section 3 — Provid

Section 4 — Define

Sections 5 through

m without driving the vehicle. A complete test of permanent codes ‘equired running the CARB drive cyc|

Sections 10 throug
driving cycles and

Within each subseq
that need to be corf

Figure 1 shows wh

testing is to gain confidence that communications with the vehicle can be establish
Fotocols allowed in SAE J1979 (ISO 15031-5), and further, that the test modés (d
nd implemented on the vehicle adhere to the defined structure and return data which
bn contained in this J1979 document.

Mment is structured in the following manner:

bs an overview and specifies general conditions for testing.

5 the required message structure and required timing for:€ach protocol.

9 — These sections are known as the Static Test. Most of the Static Test can be run i
h 11 — These sections are known as the Dynamic Test. The Dynamic Tests must

equires the vehicle to be driven.

tion, the Request and Response message data for each of the allowed protocols and
ducted are defined. Evaluation,criteria to judge success or failure are defined.

ch services are tested undereach operating condition.

ed and maintained
agnostic services)
can be interpreted

n approximately 15
e.

e run over several

test mode (service)

Section Condition Services Purpose

5 No| Malfunctions $01, $02,$03, $04, $05, | Basic test Service support
$06,$07, $08, $09, $0A

6 Pehding Trouble Codes $07, $02, $03 DTC and status properly reported

7 Confirmed DTC $07, $02, $03 DTC and status properly reported

8 Faplt Repaired $07, $02, $03, $04 DTC and status properly reported

9 After 3.Driving Cycles $07, $02, $03, $04, DTC and status properly rejported
$0A

10 No vatfonctions $03,504, 301,506, 07, | ChecK n-use performarce counters
$09

11 No Malfunctions $03, $04, $01, $06,$07, | Check I/M readiness bits
$09

Figure 1 - Conditions and services tested
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4.1 Select Static

Test or Dynamic Test Sequence

Purpose: Each group of tests will establish that under normal operating conditions, communication can be established and
that all supported test services behave correctly. The following tests can be run in three major groups.

Sections 5 through 9 (Static Test) are run as a group to assess basic vehicle communication functionality.

Sections 10 through 11 (Dynamic Test) are run as a group to assess proper function of the I/M Readiness bits and
to assess proper function of the in-use performance counters. Because the Dynamic Tests require driving a vehicle
for as long as several days, the Dynamic Test has provisions to resume testing after the requisite monitoring cycles

have been

performed.

Any software meet

Run Static

Run Dynamic Tests contained in Sections 10 though 11

Resume D
NOTE: The followi
Prompt 1:

Prompt user for hg
ECUs will respond

Prompt 2:

Prompt user for N
(Determine how m

Prompt 3:

Prompt user for th
must be supported
the user data, assu
test criteria within t

Prompt 4:

Prompt user for th
hybrid (HEV) or p

na-thaca-cneacificatione-chall cantain-tha fallowvwina-nrovicionsfortha caor:
gt e S C-oP C oM CTtoS STt S o et Tt e OO T TGP OV IoToS o thie—oStr

Tests contained in Sections 5 through 9

ynamic Tests contained in Sections 10 though 11

ng text contains suggested prompts for the user of any software meeting these spec

w many diagnostic critical or emission critical ECUs are present in the vehicle. (Dg
to Service $01, PID $00 and Service $09, CALID requests.)

ow many reprogrammable, diagnosticseritical or emission-critical ECUs are pres
hny ECUs will respond to Service $09\€VN.)

b Model Year (model year\as indicated by VIN) of the vehicle being tested. (Determ
in Service $09.) The format should be 20XX. If the vehicle VIN model year in Service {
me that the user is engaged in development work and use the model year input by th
his document.

b type, of~engine (spark ignition, compression ignition) and type of powertrain (conv
ug in“bybrid (PHEV)) for the vehicle being tested. (Determine what PIDs and valu

supported in Servig

e’$01 and Service $02.) Note that HEV, PHEV and stop-start vehicles will typically ty

Ik

fications:

termine how many

ent in the vehicle.

ne what info types
09 does not match
P user to determine

entional, stop-start
e ranges must be
rn off the engine at

idle. This creates

o % H £ H - | ] HH / L /a3 41 ] QI
O LaAtCyulito Ul TIIyniCo. oparn 1Tyriurrgyasulinic (9 ) 1TuUl CUTIVTCTIuauTial, oro, 11

compression ignition/diesel (D) for conventional, S/S, HEV and PHEV

Prompt 5:

/ and PHEV, and

Prompt user whether to perform a US OBD test, a European OBD with IUMPR test or a European OBD without IUMPR test.

Prompt 6:

Prompt user wheth

er to perform the Static Test or the Dynamic Test.
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Prompt 7:

Prompt user for the type of vehicle - Light Duty passenger car, Light Duty/Medium Duty truck < 14,000 Ib GVWR or Heavy
Duty truck > 14,000 Ib GVWR and, if Light Duty/Medium Duty truck, whether the vehicle was certified on an engine dyno or
a chassis dyno. (Note that all Heavy Duty trucks are dyno certified so there is no need to ask the question.)This creates the
following categories of vehicles:

US OBBD for Light Duty passenger cars (LD OBD)

US OBBD for Light Duty truck chassis certified (LD OBD)

US OBD for Medium Duty truck engine dyno certified <= 14,000 GVWR (MD OBD)
US OBD for Heavy Duty truck > 14,000 lb GVWR (HD OBD)

EOBD for
EOBD for
EOBD for

It is expected that
connected via the

It is assumed that
of order, or the initi

It is a suggested
certification efforts
recording the test
CVN of all ECUs th
each ECU.

NOTE: That some
atesting st
of modular

The following not

the engine off and the engine running). Any software meeting these specifications will check voltagg

Light Duty Passenger Car (LD EOBD)
|ight Duty truck (LD EOBD)
Heavy Duty truck (HD EOBD)

formal testing will be conducted on a production vehicle containing ng faults with
BAE J1962 diagnostic connector. Formal testing will follow the order-defined in this g

hese tests will also be conducted during vehicle development:\[f the tests are to be
al conditions have not been controlled, then care needs to be taken when interpretin

software implementation that a logfile with test results/be retained to support mar
There should be a separate logdfile retained for the Sstatic test and for the dynamic

esults and timestamping data, the logfile should tecord the vehicle VIN, as well as
at respond with that data to help identify the specific vehicle that was tested and the

items that are tested in one section are-tested again in another section. Although thi
andpoint, it was anticipated that software that meets these spcifications would be resu
code. This document was structured to allow for maximum reuse of modular softwar
s are applicable to the véhicle testing described in this document:

at the J1962 connegtor pin 16 must be between 11.0 and 18.0 volts (i.e., nominal

ified range each‘time the software executes the protocol determination routine. If k
cified range,-the software will flag a warning and prompt the operator to determine if te

ed withinsmessages are hex unless otherwise specified.

can\réspond to J1979 (ISO 15031-5) request messages.

he test equipment
ocument.

run off vehicle, out
j the results.

ufacturers' OBD-II
test. In addition to
he CALID and the
level of software in

5 is redundant from
sing large portions
e.

| 2-volt system with
to ensure that it is
attery voltage falls
sting is to continue.

XX = valid reported hex data (data not checked/specified in this document).

x = valid reported bit data (data not checked/specified in this document).

Vehicles utilizing the ISO 9141-2 Protocol, especially when supplemented with the use of ISO 14230-4 (KWP 2000),

may deviate from the vehicle response to diagnostic messages specified in these documents. In these instances, the
instructions contained in SAE J1979 (ISO 15031-5) shall take precedence.

1. Battery voltags
within the speq
outside the spsg

2. All data specifi

3. Multiple ECUs

4.

5.

6.

7.

8.

Each OBD ECU will respond within the time defined in Section 4.2.

OBD messages on ISO 15765-4 protocol shall only be received from the CAN identifiers shown in Figures 4 and 5

below. The maximum number of legislated OBD ECUs in an OBD compliant vehicle shall not exceed eight (8). For a
given vehicle, each OBD identifier must be unique. The J2534 device will ignore OBD responses from CAN identifiers

not shown in F

igures 4 and 5.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

It is assumed that any software meeting these specifications will follow the testing sequence specified in this document.
Failure to do so may result in incorrect results.

Tester Present / Keep Alive Strategy - For protocols that require periodic messages to maintain diagnostic operation

after link initiali

zation, the following strategies shall be implemented.

During test case execution, except the burst mode test and idle message timing test:

At least every 2.0 +/-0.5 s, a Service $01 PID $00 request will be sent out. The proper response from all OBD ECUs
will be verified or the diagnostic link will be flagged as being “down” and the test aborted.

Waiting for user input:

When the
interface's
request sh

After the user i
periodic Servig
executed. Spe
generated are
message has |

It is assumed t

Procedure to d
will be verified

Repeated/iden
software meeti

Windows 95,
inadequate tim

When performi
at idle (logic 1)

A failure is defi
not meet the re
regulations. A
document and
referenced by
for the particul
the appropriate

ink must be maintained during periods where the program is stalled waiting forus
periodic message capability should be used to maintain the diagnostic link. The-Sq
buld be scheduled at a 1.0 s interval. At no other time should the periodic message ¢

hput has been gathered, the periodic message should be stopped and any response
e $01 PID $00 messages should be read and discarded from the J2534 device bef
Cial care should be exercised to be sure that the last periodic mesSsage has been sq
discarded. This can be accomplished by attempting to receive ‘tesponses for two
een stopped.

hat all OBD emission or diagnostic-critical ECUs support™ode $01, PID $00.

or the diagnostic link will be flagged as being “dewn” and the test aborted.

tical responses from a given ECU for a given request message shall be flagged
hg these specifications will use the last response.

\Vindows 98, and Windows ME shall not be used as the operating system for veh
er resolution. If one of these operating systems is identified, the software will flag a w

ng protocol initialization fof ISO 9141-2 and ISO 14230-4 protocols, ensure that K and
for greater than 300 ms after the 5 s wait time between communication attempts has

hed as an ECU response that does not meet the evaluation criteria described in this d
guirements specified in the OBD-Il regulations or another SAE/ISO document refere
warning is defined as an ECU response that does not meet the evaluation criteri
may or may\not meet the requirements specified in the OBD-Il regulations or another §
he OBD:{I"fegulations. Warnings require the operator to evaluate whether the ECU
br vehicle and software application. The operator, therefore, must determine whethe
©BD:-Il requirements.

br input, the J2534
rvice $01 PID $00
apability be used.

messages from the
bre the next test is
ent and any replies
5 after the periodic

etermine when the link drops out - Send Service $01 PID $00. The proper response from all OBD ECUs

As a warning. Any

icle testing due to
arning.

L Line is initialized
expired.

ocument and does
hced by the OBD-II
h described in this
SAE/ISO document
esponse is correct
the vehicle meets

A "single request" refers using 1ISO 15765-4 to request only a single data item, e.g. a single PID, even though ISO
15765-4 allows requests for multiple data items in a single message, e.g. six PIDs.

Inabity to meet OBD communication protocols specified in the document (e.g. Message Format, Message Timing, Data
no Available) shall be logged as a failure.

Fail on NRC $78 responses for Service $09 INFOTYPE $02 (VIN), CALID (INFOTYPE $04), IPT (INFOTYPE $08 or
INFOTYPE $0B), ECUNAME (INFOTYPE $0A), ESN (INFOTYPE $0D), EROTAN (INFOTYPE $0F). NRC $78 is
allowed for CVN for EOBD.

The software will validate the desired engine running state during the test (engine on/engine off) to ensure the the actual
state (as determined by SID $01, PID $0C) matches the state desired in each section of the test. If the states do not
match, this will be logged as a warning.
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5. DIAGNOSTIC MESSAGE FORMAT AND TIMING

5.1 Message format

The diagnostic message formats used for diagnostic protocols ISO 9141-2, including Keyword 2000, and SAE J1850 are
shown in Figure 2. The message format for CAN, including SAE J2284/3 (500 Kbps), and defined in ISO 15765-4 is shown
in Figure 3.

Diagnostic Message Formats

Header bytes (Hex) Data bytes
Priority/Type | Target address (hex Source address (hex #1 | #2 | #3 | #4 | #5 | #6 | #7 | ERR | RESP

Diagnostic reqllest at 10.4 kbit/s: SAE J1850 and ISO 9141-2

68 | 6A | F1 | Maximum 7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s: SAE J1850 and ISO 9141-2
48 | 6B | ECU addr | Maximum 7 data’bytes | Yes | No

Diagnostic reqliest at 10.4 kbit/s (1ISO 14230-4)

11LLLLLLD | 33 | F1 | Maximumi7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s (1ISO14230-4)
10LLLLLLD | F1 | addr | fJaximum 7 data bytes | ves | No

Diagnostic reqliest at 41.6 kbit/s (SAE J1850)

61 | 6A | F1 | Maximum 7 data bytes | Yes | Yes
Diagnostic response at 41.6 kbit/s (SAE J1850)
41 | 6B | addr | Maximum 7 data bytes | Yes | Yes

LL LLLL = Length of data bytes

Hgure 2 - Diagnostic message format for ISO 9141-2, ISO 14230-4 and SAE J1850
Headg¢r bytes CAN frame data field
CAN Identifigr (11 or 29 bit) #1 #2 #3 #4 #5 #6 #1 #8

Rigure 3 - Diagnostic message format for ISO 15765-4

ECU responses will be verified to be properly padded per ISO 15765-4. Per ISO 15765-4, pad bytes flom the ECU to the
tool are not specified. Incorrect padding (i.e., lack of pad bytes) for messages from the ECU to the tool ghall be flagged as
a one-time failure. Within this document, pad bytes from the tool to the ECU will be set to $00.

CAN communication is required to be 500 kbps to meet OBD Il requirements. EOBD allows 250 or 500 kbps.

CAN identifiers are defined in Figures 4 and 5 below.
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CAN Identifier | Description
$7DF CAN Identifier for functionally addressed request messages sent by the external test equipment.
$7EO Physical request CAN Identifier from the external test equipment to ECU #1
$7ES8 Physical response CAN Identifier from ECU #1 to the external test equipment
$7E1 Physical request CAN Identifier from the external test equipment to ECU #2
$7E9 Physical response CAN Identifier from ECU #2 to the external test equipment
$7E2 Physical request CAN Identifier from the external test equipment to ECU #3
$7EA Physical response CAN Identifier from ECU #3 to the external test equipment
$7E3 Physical request CAN Identifier from the external test equipment to ECU #4
$7EB Physical response CAN Identifier from ECU #4 to the external test equipment
$7E4 Physical request CAN Identifier from the external test equipment to ECU #5
$7EC Physical response CAN Identifier from ECU #5 to the external test equipment
$7E5 Physical request CAN Identifier from the external test equipment to ECU #6
$7ED Physical response CAN Identifier from ECU #6 to the external test equipment
$7E6 Physical request CAN Identifier from the external test equipment t0.ECU #7
$7EE Physical response CAN Identifier from ECU #7 to the externaltest equipment
$7E7 Physical request CAN Identifier from the external test equipment to ECU #8
$7EF Physical response CAN Identifier from ECU #8 to the external test equipment
Figure 4 - CAN 11 bit identifiers
CAN Identifief Description

$18DB 33 F1 CAN Identifier for functionally address, request messages sent by the external test equipment.

$18DA xx F1 Physical request CAN Identifier, from the external test equipment to ECU #xx

$18DA F1 xx Physical response CAN Identifier from ECU #xx to the external test equipment

5.2 Message tim

It is not the purpos
request messages

The test equipmen

Figure 5 - CAN 29 bit identifiers
ing

b of this document to test the low level timing of each of the protocols, however, the re
is important.

I mustbe capable of measuring the response time to an accuracy of at least 1ms.

sponse time to the

The times defined in Figure 6 below are from the end of the request message to the start of the first response for ISO 9141-
2, 1SO 14230-4 and SAE J1850 protocols. In the case where multiple ECUs respond to the same request, it is the time
between responses. Note that ISO 9141-2 and ISO 14230-4 responses that occur before the minimum P2 timing will be
flagged as a failure.
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ISO 9141-2

ISO 14230-4

SAE J1850

ISO 15765-4

$0808

$9494

25 - 50 ms for key word

0 — 50 ms for key word

25 - 50 ms for key words:
$8FE9 (2025 dec), $8F6B (2027 dec),
$8F6D (2029 dec), $8FEF (2031 dec)
Note: Only functionality of key byte 2025
dec is allowed!

100 ms

50 ms

Figure 6 - Message response times

Responses received after the times indicated will be ignored. In some cases, a failure to respond may mean that a test will

fail, or it may simpl

5.2.1 ISO 9141-
This section provid
client (external tes
requests a CVN,

mean that the request IS not supported.

and 1SO 14230-4 implementation example

s an implementation example for client/external test equipment and servet/ECU. It is assumed that the
equipment) communicates to a vehicle with two (2) emission-related' OBD servers [(ECUs). The client
hich is only supported by server #1 (ECU #1) with two (2) responsermessages. Seryer #2 (ECU #2) is

not flash programmable. Figure 7 graphically depicts the timing handling in the client;and two (2) servefs for a functionally

addressed request
term server refers

message. A description follows the figure that references the points marked in Figyre 7. Note that the
o the ECU, while the term client refers to the test tool.
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- P3k-line_min
— DL_Data.request (a)
#1 b P3k-line_server _|
2 restart
@® S|
2 0
S
———— DL_Data.confirmation @ P2/3k-line_restart @ DL_Data.indication P3k-line_server _
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28| cs
DL_Data.confirmation c @ DL_Data.indication — P3k-:|en:t;?fwer
P3k-line_méx 4®
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Figure 741S0 9141-2 and 1SO 14230-4 protocol client and server timing behavior
ihtof view there is no difference in the timina handlina comnared-to-a nhvsicalbs
From a server poiht-ofview there is no difference-in-the timing handling compared-toa physically addressed request

message. The server shall reset the P3kiine timer value on each received byte regardless of whether the byte is part of a
request message or a response message from another server or an echo from it's transmit line. There are several methods
of how a server could implement the timing handling. The implementation of timing parameters is not part of this specification
but an important system supplier responsibility. Some general server timing parameter implementation guidelines are
described in this section. The server time stamps each receiver interrupt event and restarts/resets the P3k-iine_server timer or
timing value e.g. ISR time stamps received byte and processing of the received information is performed outside the ISR.
For simplification of the diagram the Figure 7 only shows a P3kine_server restart after the reception of the first byte and last
byte (checksum) of a received message. The P3kiine_server restart is required on each received byte. The received message
can be either a request message from the client or a response message from any other server connected and initialized by
the 33 hex address. If the server has received a complete message it compares the target address with the 33 hex address.
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Figure 7 shows the client and two (2) initialized servers connected via K-line (either ISO 9141-2 or ISO 14230-4 protocol.
The relevant events for the client and both servers are marked and described.

a.

The diagnostic application of the client starts the transmission of a functionally addressed request message by

issuing a DL_Data.request to its data link layer. The data link layer transmits the request message to the servers.

b.

Service Routine) either restarts the P2k-line / P3k-line timers or time stamps the received byte.

Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR (Interrupt

The completion of the request message is indicated in the client with DL_Data.confirmation. When receiving the

DL_Data.confirmation the client starts its P2K-line_and P3K-line timer, using the default reload values P2K-
line_max and P3K-line_max.

If the last message byte is received, each server checks whether the received message includes a target address

which matches the 33 hex address If the result i isa match (server#l and #2) then the completlon of the request

message i
the reques

message i

timer is st(

and at the
Both serv

Service R@

DL_Data_|
The comp

and has a message avallable to respond with. If a server determmes that the addr
different than 33 hex, or if the address is a match but no response has to be sent
pped. Since the P3k-line timer has already been restarted no further action is,requ
available and has to be sent (server#l, but not server#2) then the transmissig

same time stops its P2k-line timer.

rs and the client receive a byte of a message via a receive interrupt by the UART.
utine) restarts the P2k-line / P3k-line timers or time stamps the received byte and
B.indication to the application layer.

etion of the response message is indicated in the client’with DL_Data.indication.

whether it supports
bss in the received
(server#2), the P2
red. If a response
n of the response

the data link layer

The ISR (Interrupt
the client issues a

Vhen receiving the

DL_Data.ipdication the client starts its P2K-line and P3K-line timer, using the default reload values P2K-line_max

and P3K-li
Both serve
Service Rq
the respor
server#l g
received a

target addiess does not match the 33 hex (target address of this message is the tester address

The client
are receive
The client
send a ney
5.2.2 ISO 15765
Figure 8 graphical
message during th

he_max.
rs have received the last byte of a message via'a receive interrupt by the UART.
utine) either resets the P2k-line / P3k-line timers or time stamps the received byte.
se message (e.g. length and checksum eheck) is indicated in server#l via DL_D
oes not want to send further response 1messages, it stops its P2 timer. In servers
nd the P3k-line timer is restarted, but n@’DL_Data.indication is forwarded to the appli

hpplication detects a P2k-line_max:timeout, which indicates that all response messag
d.
application indicates that P3k+-line_min is reached and that the P3k-line timing wind
V request message (see a)):

-4 functional OBD ¢omimunication during defaultSession

y depicts the.tiniing handling in the client and two (2) servers for a functionally
b default session. A description follows the figure that references the points marked i

The ISR (Interrupt
The completion of
ata.confirmation. If
#2 the message is
cation because the
F1 hex).

es from all servers

ow is now open to

hddressed request
n Figure 8.
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From a server point of view there is no difference in the-timing handling compared to a physically
message, but the dlient shall handle the timing different compared to physical communication.

a.

client server #1 server #2
|
N_USData.req @
_——
® >
Q2 o
c =
@ O
0w S
e
start .
N_USData.con b I (o] N_USData.ind N_USData.ind
I P2can
P2can
P2can
@—N_USData.req
start of response
N_USDataFF.ind @
g
©
o
=)
wn
@
3 d N\USD4ta.req
2 start of response
@
N_USD#gtaFF.ind @ #*
N_U$Data.ind @ —@—N_USDataAcon

timeout * stop (50 ms)

2# lanias asuodsal

N_UpData.ind @ @—NiUSD

Figure 8 - Functional OBD communication - default response timing

The diagmostic application of the client starts the transmission of a functionally addressed re
issuing an N_USData.req to its network(ayer. The network layer transmits the request messag
functionally addressed request message shall only be a single frame message.
The completion of the request message is indicated in the client via N_USData.con. W
N_USDatg.con the client starts-its P2CAN timer, using the default reload value P2CAN. For
assumes [that the client and-the server are located on the same network.

The completion of the reguest message is indicated in the servers via N_USData.ind.

The functjonally addressed servers are required to start with their response messages withi
reception|of N_USData.ind. This means that in case of a multi-frame response messages the

.ind.

pta.con

hddressed request

quest message by
e to the servers. A

hen receiving the
simplicity Figure 8

n P2CAN after the
FirstFrame shall be
t within P2CAN.

is indicated in the
e is indicated via
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f.  When receiving the FirstFrame/SingleFrame indication of an incoming response message the client either stops
its P2CAN in case it knows the servers to be expected to respond and all servers have responded or keeps the
P2CAN running if the client does not know the servers to be expected to respond (client awaits the start of further
response messages). The network layer of the client will generate a final N_USData.ind in case the complete
message is received or an error occurred during the reception. The reception of a final N_USData.ind of a multi-
frame message in the client will not have any influence on the P2CAN timer.

g. The completion of the transmission of the response message will also be indicated in the servers via
N_USData.con.

5.2.3 Functional OBD communication during defaultSession with enhanced response timing
Figure 9 graphically depicts the timing handling in the client and two (2) servers for a functionally addressed request

message during the—default cnccinn’ where one server rnqllnefc an enhanced response fiming Via_a r]egative response
message including|response code 78 hex. A description follows the figure that references the points mgrked in Figure 9.

server #1 server #2

Pending List client

=empty N_USData.req @

start
N_USData.con I @N_USData.i nd NJ USData.ind
P2can
P2can

1sanbal
feuonouny

P2can
@—N_USDataJeq
5 | start ofiresponse
z8
8
g @
start ® 35
Pending List .
= ECU#1 N_USData.ind e N_USData.con
P2*can P2*can
start of response d N| usData.req
Pending List
=no change N_USDataFF.ind °
o
12
=
Pending List S
=no change 3
y 2
o]
timeout §
stop_(50-ms) %

Pending List : : ;
_en Ing Lis N_USData.md@ @—N_USData.con
=no change

@—N_USData.req
start of response

Remove ECU#1 N-USDataFF.ind ﬂ\
from Pending list

Pending List
=empty

T# J9AISS asuodsal

N_USData.ind «@ @—N_USData.co n

timeout  stop (5000 ms)

Figure 9 - Functional OBD communication - enhanced response timing
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From a server point of view there is no difference in the timing handling compared to a physically addressed request
message that requires enhanced response timing, but the client shall handle the timing differently compared to physical
communication.

a.

The diagnostic application of the client starts the transmission of the functionally addressed request message by

issuing a N_USData.req to its network layer. The network layer transmits the request messag
functionally addressed request message shall only be a single frame message.

e to the servers. A

The completion of the request message is indicated in the client via N_USData.con. When receiving N_USData.con
the client starts its P2CAN timer, using the default reload value P2CAN. For the response message the value of the
P2CAN timer shall consider any latency that is involved based on the vehicle network design (e.g. communication

over gateways, bus bandwidth, etc.). For simplicity the figure assumes that the client and the se
the same network

The functipnally addressed servers are requrred to start W|th the|r response messages withi
reception ¢f N_USData.ind. This means that in case of a multi-frame response messages.the |

sent withinl P2CAN and for single frame response messages that the SingleFrame shall'be sen
case any df the addressed servers cannot provide the requested information within the-P2CAN
can request an enhanced response timing window by sending a negative response message
code 78 hex (this is not allowed for service $01).

Upon the feception of the negative response message within the client, the’client network
N_USDatg.ind. The reception of a negative response message with respense code 78 hex ¢
continue its P2CAN timer in order to observe other servers to respond”within P2CAN. In

establisheg an enhanced P2*CAN timer for observation of further server #1 response(s). The
server identification in a list of pending response messages. Once\a server that is stored as p
starts with
response ¢ode other than 78 hex) it is deleted from the list of\pending response messages. For
only shows a single negative response message includingaesponse code 78 hex from server #
Server #2|transmits a FirstFrame of a multi-frame response message within P2CAN. Th
FirstFramgq is indicated in the client network layer by a‘N'_USDataFF.ind. Figure 9 shows when
the start off the response message of the second server.

Server #1 previously indicated to the client (e) enhanced response timing. Once server #1 can prd
information it starts with its final response message by issuing a N_USData.req to its network la
can still ngt provide the requested information within the enhanced P2*CAN then a further
message ipcluding response code 78 hex:can be sent. This will cause the client to reload its P
again. A nggative response message-including response code 78 hex from a server that is alred
of pending|response messages has no’affect to the client internal list of pending response mes
Server #1|transmits a FirstFrame of a multi-frame response message within P2*CAN. Th
FirstFramgq is indicated in the (Client network layer by a N_USDataFF.ind. Figure 9 shows when
the start of the response message of the server #1. The client removes server #1 from the intg
response messages.

The client petwork layer-will generate a N_USData.ind.

The servell network layer will generate a N_USData.con based on the completion of the transm

rver are located on

n P2CAN after the
FirstFrame shall be
t within P2CAN. In
response timing it
ncluding response

layer generates a
auses the client to
addition, the client
client shall store a
bnding in the client

its final response message (positive response message or negative response message including a

simplicity Figure 9
1.
b reception of the
the client receives

vide the requested
er. If the server #1
negative response
2*CAN timer value
dy stored in the list
bages.

b reception of the
the client receives
rnal list of pending

ssion.
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5.3 Data not available

53.1

There are two conditions for which data is not available:

1. Service is not supported.

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

Protocols: 1ISO 9141-2, ISO 14230-4 and SAE J1850

Table A indicates the proper ECU response for each protocol as detailed in J1979 (ISO 15031-5).

supported

Service $01 PID $00 if
Service $01 is supported.
If Service $01 is not
supported, no response is
allowed. All emissions-
related OBD Il compliant
ECUs must respond to
Service $01 PID $00.

Service $01 PID $00 if
Service $01 is supported.
If Service $01 is not
supported, no response.is
allowed. All emissions-
related OBD Il compliant
ECUs must respond to
Service $01\PID $00.

Tab:CA PIU'JCI ICD'JUIIQC fIUIII ECU
Condition ISO 9141-2 SAE J1850 ISO 142304
a) Service $01 ndt All ECUs must respond to | All ECUs must respond to | All ECUs must|respond to

Service $01 PI
$01 is support
iS not supporte
either not resp
negative respo
$11) All emissi
[l compliant EC
respond to Ser
$00.

$00 if Service
d. If Service $01
d, ECU can
bnd or send a
nse ($7F, $01,
ons-related OBD
Us must
vice $01 PID

b) Service $01
unsupported PID
requested

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can eithe
send a negativ|
$01, $12)

r not respond or
e response ($7F,

c) Service $01 supported
PID requested

Respond within P2 timing

Respond within P2 timing

Respond withimn P2 timing

d) Service $02 ng

—

The ECU shall not

The ECU shall not

ECU can eithe

r not respond or

Frame stored

PID requested, np Freeze

but if PIDS)are requested,
ECU ¢an either not
respond or send invalid
data, except if supported
PIDs ($00, $20, ...) have
been requested, then the
ECU shall send a
response with the

but if PIDs are requested,
ECU can either not
respond or send invalid
data, except if supported
PIDs ($00, $20, ...) have
been requested, then the
ECU shall send a
response with the

supported respond respond send a negative response ($7F,
$02, $11)
e) Service $02 supported | PID $02 indicates $0000, PID $02 indicates $0000, PID $02 indicates $0000, but if

PIDs are requs
either not resp
negative respo
$12), except if
(%00, $20, ...) |
requested, the
send a respon

sted, ECU can
bnd or send a
nse ($7F, $02,
supported PIDs
ave been

N the ECU shall
5e with the

supported PID

and data bytes

supported PID and data
bytes

supported PID and data
bytes
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Table A - Proper response from ECU (continued)

Condition

ISO 9141-2

SAE J1850

ISO 14230-4

f) Service $02
unsupported PID
requested, no Freeze
Frame stored

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can either not respond or
send a negative response ($7F,

$02, $12)

g) Service $02 supported
PID requested, Freeze
Frame stored

Respond within P2 timing

Respond within P2 timing

Respond within P2 timing

h) Service $02

unsupported PID
requested, Freezg¢ Frame
stored

?\IIU ICSPUTIST Yl UfCI I cu',
positive response is
allowed

Nu ICSpuUTIoT Yl CfUI I Ud,
positive response is
allowed

FCH—caneithe
send a negatiyv
$02, $12)

not respond or
e response ($7F,

i) Service $03/$07 not
supported

The ECU shall not
respond

The ECU shall not
respond

ECU 'can eithe
send a negativ|
$03/$07/$0A, {

r not respond or
e response ($7F,
611)

j) Service $03/$0Y
supported, no DTICs
stored

No response preferred,
positive response
indicating no DTCs is
allowed

No response preferred,
positive response
indicating no DTCs.is
allowed

Positive respomse indicating no

DTCs is requir

bd.

k) Service $03/$07
supported, DTCs|stored

Positive response is
required

Positive response is
required

Positive respose is required

[) Service $04 not
supported

The ECU shall not
respond

The E€U shall not
respond

ECU can eithe
send a negativ|
$04, $11)

r not respond or
e response ($7F,

m) Service $04
supported, conditjons not
correct

The ECU shall not
respond

The ECU shall not
respond

Negative respq
($7F, $04, $22

nse is required

n) Service $04 sypported,
conditions correc

Positive response.is
required

Positive response is
required

Positive respomse is required

0) Service $05/$(6 not
supported

The ECU.Shall not
respond

The ECU shall not
respond

ECU can eithe
send a negativ|
$05/$06, $11)

r not respond or
e response ($7F,

p) Service $05/$06
supported TID requested,
no stored data aviilable

I FDs are requested,
ECU can either not
respond or send invalid
data.

If TIDs are requested,
ECU can either not
respond or send invalid
data.

If TIDs are req
either not resp
invalid data or
response ($7F

lested, ECU can

bnd or send

send negative
$05/$06, $12).
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Table A - Proper response from ECU (continued)

Condition

ISO 9141-2

SAE J1850

ISO 14230-4

q) Service $05/$06
unsupported TID
requested, no stored data
available

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can either not respond or
send a negative response ($7F,

$05/$06, $12)

r) Service $05/$06
supported TID requested,
stored data available

Respond within P2 timing

Respond within P2 timing

Respond within P2 timing

s) Service $05/$06

No response preferred

No response preferred

ECU can eithe

unsupported TID
requested, stored data
available

positive response is
allowed

positive response is
allowed

send a negatiVv
$05/$06,,$12)

r not respond or
e response ($7F,

t) Service $08 no
supported

The ECU shall not
respond

The ECU shall not
respond

ECU)can eithe
send,a negativ|
$08, $11)

r not respond or
e response ($7F,

u) Service $08 sypported
TID requested, cgnditions
correct

Respond within P2 timing

Respond within P2 timing

Respond within P2 timing

v) Service $08 supported
TID requested, cgnditions
not correct

The ECU shall not
respond or may respond
with a manufacturer-
specified value as DATA
A, which corresponds to
the reason the test cannot
be run.

The ECU shall pot
respond or mayyrespond
with a manudfacturer-
specified-value as DATA
A, which corresponds to
the reason the test cannot
be run.

Negative respg
($7F $08, $22
with a manufac
value as DATA
corresponds tg
test cannot be

nse is required
or may respond
turer-specified
A which

the reason the
run.

w) Service $08
unsupported TID

No response preferred,
positive response is

No response preferred,
positive response is

ECU can eithe
send a negativ|

r not respond or
e response ($7F,

requested allowed allowed $08 $12)
x) Service $09 nqt The ECU shall not The ECU shall not ECU can eithe[ not respond or
supported respond respond send a negative response ($7F,

$09, $11)

y) Service $09 supported
INFOTYPE requgsted,

data available (VIN, CVN,
CALID)

Respond within P2 timing

Respond within P2 timing

Respond withim P2 timing
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Table A - Proper response from ECU (continued)

Condition ISO 9141-2 SAE J1850 ISO 14230-4

z) Service $09 supported | Respond within 1 m; do Respond within 1 m; do One or multiple negative

INFOTYPE requested, not restart CVN not restart CVN response message(s) ($7F,

data not available, calculation. Test tool calculation. Test tool $09, $78) required within

conditions correct (CVN) | sends retry message sends retry message after | P2max (25 — 50 ms) until
every 0.055t04.0 s 30s positive response is sent

aa) Service $09 The ECU shall not The ECU shall not Negative response is required

supported INFOTYPE respond respond ($7F, $09, $22)

requested, data not
available, conditigns not
correct (CVN), prior to

2005 MY only

bb) Service $09 No response preferred, No response preferred, ECUWcan eithef not respond or
unsupported INFOTYPE positive response is positive response is send a negative response ($7F,
requested allowed allowed $09, $12)

cc) Service $00 of $0A The ECU shall not The ECU shall not ECU can eithef not respond or
through $0F respond respond send a negative response ($7F,

$0X, $11)

NOTE: OBD-II regulations require a response to a Service $09 CVNrequest within P2 timing (ex¢ept for 30 s after
reprogramming). For CVN requests within this document, a $78.hegative response is not allowgd.

5.3.2 ISO 15765-4: Diagnostics on CAN

There are four conflitions for which data is not available:

1. Service is not supported.

2. Service is supported but data is not supported.

3. Service is supported but data is not available at the time that the request is made.
4. Service is supported but data is net-available within P2 timing.

Table B indicates the proper ECU‘response as detailed in J1979 (ISO 15031-5).
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Table B - Proper response from ECU for 1ISO 15765-4

Condition

ISO 15765-4

a) Service $01 not supported

All ECUs shall respond to Service $01 PID $00 if Service $01 is
supported. All emissions-related OBD Il compliant ECUs must respond to

Service $01 PID $00.

Negative response message $21 (busyRepeatReques
during initialization per ISO 15765-4. ($7F, $02, $21)
P2max (50 ms) and consecutive negative response
required within P2max until positive response is sent. S

If Service $01 is not supported, no response is allowed.

t) is allowed only
is required within

message(s) are
ee Note B below.

b) Service $01 un

supported PID requested

The ECU shall not respond

c) Service $01 su

pported PID requested

Respond within P2 timing (no negative response messa
code $78 allowed)

\,ge with response

d) Service $02 nd

t supported

The ECU shall not respond

e) Service $02 su
requested, no Fre

pported PID, frame xx
eze Frame stored

1) The ECU shall respond to PID $02 frame xx within P
frame xx must indicate $0000.

2) The ECU shall respond with supperted PIDs for fram
...) within P2 timing.

3) If PIDs other than support(BIDs or PID $02 are red
shall not respond.

2 timing; PID $02

e xx ($00, $20,

uested, the ECU

f) Service $02 un
requested, no Frg

supported PID, frame xx
eze Frame stored

PID $02 frame xx indicates $0000, but if PIDs are reqy
not respond.

ested, ECU shall

g) Service $02 su
requested, Freez

pported PID, frame xx
b Frame stored

1) The ECU shall respond to PID $02 frame xx within P
2) The ECU shalfrespond with supported PIDs for fram|
within P2 timing and shall respond to PIDs frame
supportediwithin P2 timing.

2 timing.
e xx ($00, $20...)
XX indicated as

h) Service $02 urn
requested, Freez

supported PID, frame xx
b Frame stored

The ECU shall not respond

i) Service $03/$0

F/$OA not supported

The ECU shall not respond

j) Service $03/$0
stored

(/S0A supported, no DTCs

Positive response indicating no DTCs is required.

k) Service $03/$0
stored

7/$0A supported, DTCs

Positive response including the stored DTCs is requireq

[) Service $04 not

supported

The ECU shall not respond

correct

m) Service $04 slipported, (conditions not

Negative response is required ($7F, $04, $22)

n) Service $04 sU

pported, conditions correct

Positive response message required. Multiple ne

gative response
of 5000 ms after

messages (NRC $78) allowed within a maximum time

request until positive response is required.

0) Service $06 not supported

The ECU shall not respond

p) Service $06 su

pported TID requested, no

stored data available

Positive response required, test values, min and max |
to $00

imits must be set

no stored data av

q) Service $06 unsupported TID requested,

ailable

The ECU shall not respond

r) Service $06 supported TID requested,
stored data available

Respond within P2 timing

s) Service $06 unsupported TID requested,
stored data available

The ECU shall not respond

t) Service $08 not supported

The ECU shall not respond

u) Service $08 supported TID requested,

Respond within P2 timing
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Condition

ISO 15765-4

conditions correct

v) Service $08 su

conditions not correct

pported TID requested, Negative response required ($7F, $08, $22)

w) Service $08 unsupported TID requested

The ECU shall not respond

x) Service $09 not supported

The ECU shall not respond

y) Service $09 su

CALID)

requested, data available (VIN, CVN,

pported INFOTYPE Respond within P2 timing

z) Service $09 su

ported INFOTYPE Initial negative response message ($7F. $09. $78) requ

red within P2max

requested, data n
correct (CVN)

ot available, conditions (50 ms) and consecutive negative response message(s
is (are) required within P2max (5.0 s) until positive resp

Note A below.

) ($7F, $09, $78)
onse is sent. See

aa) Service $09 g
requested, data n
correct (CVN), pr

upported INFOTYPE
ot available, conditions not
or to 2005 MY only

Negative response required ($7F, $09, $22)

bb) Service $09 U
requested

nsupported INFOTYPE The ECU shall not respond

cc) Service $00, §

505 or $0B through $0F The ECU shall not respond

NOTE A: OBD-II
reprogr

NOTE B: Per I1SQ

When all started rd

regulations require a response to a Service $09 CVN"request within P2 timing (eX

15765-4, the following applies to initialization@enly.

bsponse messages are completely received (positive and negative responses) and

application timer has elapsed, the external test equipmehtshall analyse whether negative responses ha

If one or more of
response code 0x2
after a minimum de
equipment shall as
system shall provi
response with NR(
results in 1250 ms

If a legislated-OBI
response which ca|

the received response messages are negative responses to the previously transn
1 (busyRepeatRequest), the\external test equipment shall restart the response valic
lay of 200 ms. If the negative response(s) appear(s) on six (6) subsequent sequencs
sume that the vehicle is not compliant with ISO 15031-5. This implies that a legisla
He a positive response within a maximum of 5 retries (1000 ms) (Assuming that

)

D ECU reSponds with any other negative response code or a legislated-OBD EC
nnot besinterpreted according to ISO 15031-5, the external test equipment shall assu

is not compliant with ISO<15031-5 (i.e., NOT OK).

cept for 30 s after

hmming). For CVN requests within this document,.a:$78 negative response is not allpwed.

the P2CAN_Client
ve been received.

nitted request with
ation procedure at
s, the external test
ed-OBD compliant
the each negative

[ 0x21 is received shortly before P2 elapses the total time available for the vehicle t¢ correctly respond

J responds with a
me that the vehicle

6. TEST VEHICL

Purpose: This group of tests will establish that under normal operating conditions communication can be established and
that all supported test services behave correctly.

6.1 Perform MIL

bulb check, engine off

Purpose: This test determines that the MIL behaves as required by OBD legislation.

Procedure:

6.1.1

Ignition off for 30 s or longer, as appropriate for the ECU. Connect scan tool to the J1962 connector.
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6.1.2  Turn ignition on. Do not crank engine.
Evaluation: Procedure:

6.1.3 Visually verify that the MIL is on for a minimum of 15 s. (MIL can stay on until engine cranking, or it is allowed to
turn off after a minimum of 15 s.)

6.2 Establish communication (J1978 / 1ISO 15031-4), ignition on, engine off

Purpose: To verify that one, and only one, of the allowed protocols is supported and that the vehicle sends a response
message of the correct format.

Protocol DeterminattorPrecedure:

6.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below p€r(d1978 / ISO 15031-4)
in the folloyving sequence:

J1850 41.6 Kbps HWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5/ s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (slow|baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 11-pit 500 kbps

ISO 15765-4 — 11-pit 250 kbps (only if EOBD test)

ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)

Check battery voltage at the J1962 connector pin 16.

Note the first protqcol that responds to the OBD request,:Remainder of the tests below shall be run @ising this protocol.
Continue with cycling thru the remainder of the protocols;

Table 1 - Request current powertrairr diagnostic data request message for all protogols

Message directipn: | External test equipment.> All ECUs
Message Type: | Request

Data Byte Description((Alt PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID Used to determine\PID support for PIDs 01-20 00 PID

Table P - ECU#X response: Request current powertrain diagnostic data response message

Message directipi~{| All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D
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Evaluation criteria:

If a positive response is generated on more than one protocol, this shall be flagged as a failure. ISO 15765-4 500 kbps must
be utilized for OBD-II for 2008 MY and beyond and ISO 15765-4 250 or 500 kbps must be utilized for EOBD for 2014 MY
and beyond, otherwise, this shall be flagged as a failure.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts

6.3 Clear DTCs (Service $04), engine off

Purpose: To verify that, with the ignition on and engine off, all ECUs provide the correct response to.a\Jervice $04 request
and that DTCs and the MIL status bit are cleared.

Procedure:
6.3.1 [For all prgtocols] Transmit Service $04 request message and observe response message.

Any software meefing these specifications must wait 2 s before proceeding to next step to allow for NVRAM read/write
times.

TablE 3 - Clear/reset emission-related diagnostic information request message
for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic informatien request SID 04 SIDRQ
Table 4 - Clear/reset emission-related diagnostic information response messag¢
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Descriptiony(all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteria:

Operator prompt 1lasksdorthe number of emission-related ECUs in the vehicle. At least one OBD ECU|must respond with
message as shown in the response table above. If more than the specified number of emission-relategl ECUs respond to
this diagnostic me:Tsaqe, this shall be flagged as a failure.

For ISO 15765-4, a positive response message is required. Negative response message(s) ($7F, $04, $78) are allowed for
up to 30 s maximum, until a positive response message is available. All other negative responses shall be flagged as a
failure. For 1ISO 9141-2, J1850 and 1SO 14230-4, a positive response is required.

6.4 Verify MIL status bit, engine off, verify no Permanent DTCs

Purpose: To verify the correct response to a Service $01, PID $01 request for those ECUs that support it, and that DTCs
and the MIL status bit were cleared by the previous Service $04 request.

Note to manufacturers: During bulb prove out, MIL status bit must indicate whether the MIL will be illuminated after engine
is started. It should not reflect the status of the MIL bulb driver circuit, which will be turning the bulb on for the bulb prove
out.
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Procedure:

6.4.1 [For all protocols] Send Service $01, PID $01 request message.

Table 5 - Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
Table|6 - ECU#1 response: Request current powertrain diagnostic data response.megsage
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte‘Value (Hek) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: gtatus, Number of emission-related DTCs 00000000 b = $¢0 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catallst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not camplete XXXXXXxX b = $XIX DATA_D

Evaluation criteria:

Each OBD ECU that responds with Service $01, PID $01 must respond with messages as shown in

above where:

DATA A bits 0 thru 6 must be 0. (Number of DTCs must be 0, because of previously sent eng

request.) gnd DATA A bit 7 must be 0, indicating MIL off.

Operator prompt 1lasks for the number of emission-related ECUs in the vehicle. At least one OBD ECU
message as shown in the response table.above. If more than the specified humber of emission-relate

this diagnostic megsage, this shall be flagged as a failure.

Purpose: To verifylthat all ECUs respond correctly to a Service $0A request and to verify that there are n

stored before proc¢eding through-the next test sequence.
Procedure:

6.4.2

[For ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper re

he response table

ne-off Service $04

must respond with
i ECUs respond to

p permanent DTCs

sponse is received

with DTC countsettozeroandnmoDTCs:

Table 7 - Request emission-related diagnostic trouble codes with permanent status

Message direction: | External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 0A SIDRQ
request SID
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Table 8 - Request emission-related diagnostic trouble codes with permanent status response message

for ISO-15765-4

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
response SID
#2 # of DTC {number of emission-related DTCs with permanent status stored in 00 #OFDTC
this ECU}

Evaluation criteria:

For ISO 15765-4 in
count) must be $0(

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message ¢

and indicating no [
ECUs that do not S

Permanent codes
for the 2010 MY a
does not support
CARB Executive C
required to comply|

If an OBD-II vehicl
the test.

Permanent codes
If an EOBD vehiclg

6.5 Verify that al
Purpose: To verif

correct. Verify that
greater than or equ

Procedure:

6.5.1 [For all pro
request m¢
OBDMIDs

terfaces, verify that at least one Service $0A permanent DTC response is received. ]
and the message shall contain no DTCs for all the responses.

TCs are stored by setting the parameter # of DTC to $00.
upport permanent codes shall not respond.

ust be supported for OBD-II by all emission-related ECUs that also support Service
d beyond or this shall be flagged as a failure, howeverif the vehicle is a 2010 - 20

ermanent codes or permanent codes for all emissionstelated ECUs, the manufactu
fficer with the manufacturer's proposed phase-in.plan and an explanation as to wh

does support permanent codes, ‘they will be tested for correct behavior.
Service $06 - Request on=beard monitoring test results, engine off
that each ECU responds correctly to a Service $06 request, and that the data in

all Service $06 data and limits are set to zero for ISO 15765-4. For all other protocol
al to the minimum_test limit or less than or equal to the maximum test limit.

tocols) Transmit Service $06, OBDMID support OBDMIDs $00, $20, $40, $60, $80,

he #OFDTC (DTC

ontaining no DTCs

503 or Service $07
12 MY vehicle that
er can present the
y the vehicle is not

b fails but it is supposed to have permanent DTCs, prompt the user whether to contifue testing or abort

hre not required for EOBD. If an EOBD vehicle does not support permanent codes, dlo not log a failure.

the responses are
5, the data must be

A0, $CO, and $EO

bssages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the

reported by each ECU as being supported.

Table 9 - Request on-board monitoring test results for continuous and non-continuously monitored systems

request message (read supported OBDMIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID
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Table 10 - Request on-board monitoring test results for continuous and non-continuously monitored systems
response message (report supported OBDMIDs) for 1ISO 9141-2, J1850

and 1SO 14230-4 protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
#2 Test ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATAREC_

#4 Data A: supported Test IDs, XX DATA_A
#5 BataB-stpported-Festibs; i X DATA_ B
#6 Data C: supported Test IDs, M XX DATA_C
#7 Data D: supported Test IDs ] M XX DATA_D

Table 11 - Requlest on-board monitoring test results for continuous and non-continuously mor
response message (report supported OBDMIDs) for ISO 157654-protocol

itored systems

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic

#1 Requiest on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
daja record of supported OBDMID = | OBDMIDREC

#2 18t supported OBDMID M XXXXXAXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported. GBDMIDs, M XXXXXAXX DATA_B
#5 Data C: supported*OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1 = Conditional|— OBDMID value shall be the same value as.included in the request message if supported by the ECU

C2 = Conditional|— value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected PBDMID value (see

C1)

Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no OBDMIDs are supported, this shall be flagged as a failure. If

an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supp
does NOT actually|support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flag

6.5.2

Table 12 - Requlest of-board monitoring test results for continuous and non-continuously mor
request message (read supported OBDMIDs) for ISO 15765-4 protocol

[For ISO 1p765-4 protocohonly] Transmit request for all OBDMID support OBDMIDs as two me
$00, $20, $40, $60, $80, $A0), and (OBDMIDs $CO0, $EO0) and again note results.

brted, but that ECU
ged as a failure.

ssages (OBDMIDs

itored systems

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID

#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M 00 OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 20 OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 40 OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 60 OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 80 OBDMID
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported) U AO OBDMID

U= User Optional
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Table 13 - Request on-board monitoring test results for continuous and non-continuously monitored systems

response message (report supported OBDMIDs)

c2=
c1)

Conditional|— value indicates OBDMIDs supported; range of supported OBDMIDs 'depends on selected (

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = | OBDMIDREC
#2 15t supported OBDMID M XXXXXXXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXXXX DATA_D
data record of supported OBDMID = | OBDMIDREC
#n-4 mt supported OBDMID C1 XXXXXHXX OBDMID
#n-3 Data A: supported OBDMIDs, Cc2 XXXXXHXX DATA_A
#n-2 Data B: supported OBDMIDs, C2 XXXXXAXX DATA_B
#n-1 Data C: supported OBDMIDs, Cc2 XXXXXAXX DATA_C
#n Data D: supported OBDMIDs ] Cc2 XXXXXAXX DATA_D
C1 = Conditional|— OBDMID value shall be the same value as included in the request niessage if supported by the ECU

DBDMID value (see

Evaluation criteria:

Each ECU must report the same supported OBDMIDs for single and group request messages.

6.5.3

Table 14 - Requlest on-board monitoring test results for continuous and non-continuously mor
request message (readcOBDMID test values) for ISO 15765-4 protocol

[For 1ISO 15765-4 protocol only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-9
$BF, $C1-DF $E1-$FF as determined in 5.5.1, sead the corresponding Service $06 request
the responge.

7F, $81-$9F, $A1-
message and note

itored systems

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request on-board monitoring:test results for continuous and non-continuously M 06 SIDRQ
monftored systems request.SID
#2 Orl-Board Diagnostic Monitor 1D M XX OBDMID
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Table 15 - Request on-board monitoring test results for continuous and non-continuously monitored systems

response message (report OBDMID test values)

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = | OBDMIDREC
#2 On-Board Diagnostic Monitor ID M XX OBDMID
#3 Std./Manuf. Defined TID#1 M XX S/MDTID
#4 Unit And Scaling ID#1 M XX UASID
#5 Test Value (High Byte)#1 M 00 TVHI
#6 Test Value (Low Byte)#1 M 00 TVLO
#7 Min. Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min. Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
data record of supported OBDMID = | OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID Cl XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 XX S/MDTID
#n-6 Unit And Scaling ID#m Cc2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m c2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m Cc2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m Cc2 00 MAXTLHI
#n Max. Test Limit (Low Byte)#m ] c2 00 MAXTLLO
C1 = Conditional|— parameter is only present if more than one (1) Manufacturer Defined TID is supported by the ECU for the
requested IMonitor ID.
C2 = Conditional|— parameter and value depends on selected Manufacturer Defined TID number and are only|included if the
Manufacturer Defined TID is supported by the ECU. The valtie shall be zero ($00) in case the On-Board Diagnostic Monitor
has not beg¢n completed at least once since Clear/reset:emission-related diagnostic information or battery disconnect.

Evaluation criteria:

Misfire OBDMID A2 + SDTID 0B (Cylinder #1\misfire count EWMA) and OBDMID A2 + SDTID 0C (

counts) must be sypported for at least one ECY for OBD-II only.

Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLL

OBDMIDs $00 -$10, Test IDs $01,.$02, $03, and $04 are constants and are not required to be reset to z
IDs, TVHI and TVLO may be equal to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

Some manufacturgrs have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is on. T|
report test results Tn Service $06. If a Service $06 Test ID reports a test value and test limits that are r

be considered a fa|lure, but a warning that each manufacturer will need to analyze.

Cylinder #1 misfire

O must report $00.

ero. For these Test

hese monitors may
ot zero, it shall not
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6.5.4

[ISO 9141-2, 31850 and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-

$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request message and note the

respo

nse.

Table 16 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read OBDMID test values) for ISO 9141-2, J1850 and ISO 14230-4 protocols

Data Byte Parameter Name Cvt Hex Value [ Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID

Table 17 - Requ

response message (report OBDMID test values)

est on-board monitoring test results for continuous and non-continuously mof

itored systems

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Requpst on-board monitoring test results for non-continuously monitored M 46 SIDPR
syste[ns response SID
#2 Tepst ID (report test results) XX TID
#3 Tepst Limit Type & Component ID M XX TLTCID
daja record of Test ID = [ TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (High Byte) C XX TLHI
#7 Test Limit (LowByte) | C XX TLLO
C = Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit ~ Tlype & Component
ID value (bit 7)

Evaluation criteria:

The test value(s) n

6.5.5 [Forall pro
all ECUs tq
(single req

6.5.6 Transmit S
communic

Evaluation criteria:

Liest).

ation.

ust be greater than or equahtothe Min Test Limit(s) and less than or equal to the M4

tocols] Request next uhsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A
ensure ECU can respond properly to an unsupported OBDMID and does not termin

ervice $01<PID $00 request message to determine if any emission-related ECUs h

1X Test Limit(s).

0, $CO, or $EO) for
Aate communication

hve dropped out of

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

6.6 Verify Service $01 Data - Request current powertrain diagnostic data, engine off

NOTE: Hybrid Electric Vehicles (HEVsS/PHEVS) and stop-start vehicles have engine controls that can start and stop the
engine without regard to ignition key position.
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Purpose: To verify that all ECUs respond correctly to Service $01 requests, to determine which PIDs are supported by

each ECU and to check that the returned data is valid for engine-off conditions.
Procedure:

6.6.1

[For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request

messages through the highest supported PID to determine which PIDs are supported. Note the PIDs reported by

each ECU as being supported.

Table 18 - Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Valug((Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 0l SIDRQ
#2 PID ysed to determine PID support XX PID
Table 19 - Request current powertrain diagnostic data response ’message
(report supported PIDs)
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
daja record of supported PIDs = [ PIDREC_
#2 18t supported PID M XXXXXAXX PID
#3 Data A: supported PIDS, M XXXXXAXX DATA_A
#4 Data B: supported PIDs, M XXXXXHXX DATA_ B
#5 Data C: supported.PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
C1 = Conditional|— PID value shall be the same value as in¢luded 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)
Evaluation criteria:
Required PIDs mupt be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) ag specified in Table
24. At least one ECU must support the required data. If more than one ECU supports the PID, then eagh ECU must meet
the requirements specified under "Required Value". The table specifies whether lack of support will gengerate a Failure or a
Warning. A failure is defined as lack ‘ef'support as required in the OBD-II regulations. A warning is defined as lack of support
for a PID that is highly likely to.berequired to be supported by most vehicle manufacturers. Warningg require additional
analysis by the veljicle manufacturer.
If an ECU indicat supported, but that

failure. Except for P19 i

as a failure.

all be flagged as a

is shall be flagged
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6.6.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (PIDs $00, $20, $40,

$60, $80, $A0), and — (PIDs $CO0, $EO0) and again note results.

Table 20 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
#3 PID used to determine PID support for PIDs 21-40 20 PID
#4 PID ysed-te-determine-PIB-supperforPiBs41-60 40 PID
#5 PID ysed to determine PID support for PIDs 61-80 60 PID
#6 PID ysed to determine PID support for PIDs 81-A0 80 PID
#7 PID Used to determine PID support for PIDs A1-EOQ AQ PID
Table 21 { Request current powertrain diagnostic data response message (report suppoited PIDs)
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 15t supported PID M XXXXXAXX PID
#3 Data A: supported PIDs, M XXXXXHXX DATA_A
#4 Data B: supported PIDs, M XXXXXHXX DATA_ B
#5 Data C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported(PIDs ] M XXXXXAXX DATA_D
daja record of supported PIDs = [ PIDREC_
#n-4 mt supparted PID C1 XXXXXAXX PID
#n-3 Data A)supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXAXX DATA_B
#n-1 Data C: supported PIDs, Cc2 XXXXXAXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXAXX DATA_D
C1 = Conditional|— PID value shall be the.same value as included in the request message if supported by the ECU
C2 = Conditional|— value indicates PIPs supported; range of supported PIDs depends on selected PID value (see C1)
Evaluation criteria:
Each ECU must report the same supported PIDs for single and group request messages.
6.6.3  [For all protocais]For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-4BF, $C1-$DF $E1-
$FF, sendthe corresponding Service $01 PID request message and note the response.

TABLE 22 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID
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Table 23 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cwvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XXXXXXXX DATA_A
#4 data B, Ci1 XXXXXXXX DATA_B
#5 data C, Ci1 XXXXXXXX DATA_C
#6 dataD] C1 XXXXXXXX DATA_D

C1l = Conditional — “data B - D” depend on selected PID value

C2 = Conditional — parameter is only present if supported by the ECU

C3 = Conditional|— parameters and values for “data B - D” depend on selected PID number and are only inclugled if PID is

supported hy the ECU

Evaluation criteria:

All PIDs that are in

For all the PIDs thd
must be received
referenced if so uti

It is not an error tq
respond to an uns
$12) or not respon

6.6.4 Requestth
can respor
6.6.5 Transmit S
communic

Evaluation criteria:

Operator prompt 1
ECUs do not positi

ficated as supported, as determined in 5.6.1, must be supported.

it are indicated as supported by each ECU, a response with valididata and with the R
As shown in Table 24. Note: Scaling PID $4F may be utilized in some PID respo
ized.

return a PID that was not supported on J1850, andhISO 9141-2. On ISO 15765-4,
ipported PID. On ISO 14230-4, the ECU can either respond with a negative respor
| to a request for an unsupported PID.

e next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO0, or $EO) for all EQ
d properly to an unsupported PID and dges not terminate communication (single req

ervice $01, PID $00 request message to determine if any emission-related ECUs h
htion.

asks for the number of-emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

ID length as noted
nses and must be

the ECU shall not
se message ($7F,

CUs to ensure ECU
uest).

hve dropped out of

pf emission-related
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Table 24 - Engine off service $01 PID validation

Engine Off Service $01 PID Validation

PID Req'd Required Value Comment
Support

01, DATA A hit7 ALL — Fail | Bit 7 must be 0 0 = MIL off

01, DATA_A, bits O- | ALL — Fail | Bits 0-6 must be 0 No DTCs

6

01, DATA B, bit0 ALL — Fail | Bit 0 must be 1 for at least one ECU All spark and compression

BBt ightttor-engiesFist support
G — Fail if misfire monitoring.
EOBD

01, DATA B, bit1 ALL - Fail | Bit 1 must be 1 for at least one ECU All sparkyand compression
ignition engines mpst support
fuel system monitgring.

01, DATA_B, bit 2 ALL - Fail | Bit 2 must be 1 for all ECUs AnOBD ECU that|supports
Service $01 PID $p1 must
support comprehepsive
component monitoring.

01, DATA B, bit 3 Bit3canbeOor1l For 2010 MY 0 = spark ignition ¢ngine,

and beyond, data must match.Prompt 1 = compression ignition
4. engine.

Note that for ECUs thatonly support

CCM requirementsy(Service $01, PID

$01, Data_B, bit 2= 1), the status of

Service $01, PIB $01, DATA_B bit 3 is

irrelevant and-may be set to either

gasoline ot.diesel.

01, DATA B, bit4 G- Falil Bit 4:must be 0 for spark ignition Misfire monitoring shall
engines and ECUs, which do not always indicate complete for
support misfire monitoring, or must be 1 | spark ignition engipes. Misfire
for compression ignition engines. Bit 4 monitoring shall inflicate
must be 0 for any unsupported monitor | complete for compgression
in DATA B bit 1. ignition engines after the

misfire evaluation |s complete
(1000 engine revs|at idle,
approx. 60 sec.).
Unsupported monifors must
indicate “ready”.

01, DATA B, Dbitb Bit 5 can be U or 1. Bit 5 musi be U for Fuersystem may indictate
any unsupported monitor in DATA B bit | incomplete for spark ignition
0. and compression ignition

engines If non-continuous
monitors are employed.
Unsupported monitors must
indicate “ready”

01, DATA_ B, hit6 ALL - Fail | Bit 6 must be 0 CCM must always be
complete.

01, DATA_ B, hit 7 ALL - Fail | Bit 7 must be 0 Reserved bits must be 0
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Required Value Comment
Support
01, DATA C, hit0 G - Fall Bit 0 must be 1 for at least one All spark ignition engines must support
ECU for spark ignition engines. catalyst monitoring. Compression ignition
Bit 0 may be 0 or 1 for engines may or may not support NMHC
compression ignition engines. catalyst monitoring.
01, DATA C, bit 2 ALL — Fail if Bit 2 must be 1 for at least one All OBD-II spark ignition engines must
not 1 for ECU for OBD-II spark ignition support evap system monitoring. EOBD
OBD-ll only. | engines, 0 for EOBD spark must not support evap unless a leak
ignition engines. Bit 2 must be 0 | check is present. Bit 2 i$ reserved for
for compression ignition engines | compression ignitiogengines.
(reserved). Note: This check-will erfoneously fail a
dedicated CNG-vehicle with no evap
monitor.
01, DATA C, bit 8 D — Fail for Bit 3 may be 0 or 1 for spark Spark ignition engines may or may not
OBD-II only ignition engines. Bit 3 must be 1 | support SAIR monitoring. Compression
for at least one ECU for ighitien engines must sypport boost
compression ignition engines. pressure monitoring.
01, DATA _C, bit4 ALL - Fail Bit 4 must be 0 Reserved bits must be @
01, DATA C, bith ALL — Fail if Bit 5 must be 1 for at leastone All spark ignition engingls must support
OBD-lI, ECU 02 sensor monitoring. Compression
G — Fail if ignition engines must support exhaust
EOBD gas sensor monitoring.
01, DATA C, bit ¢ ALL - Fail Bit 6 must be 1 for at least one All spark ignition engings must support
ECU 02 sensor heater monitpring.
Compression ignition engines must
support PM filter monitagring.
01, DATA C, hitY D — Fail for Bit-7(may be 0 or 1 for spark Spark ignition engines may or may not
OBD-Il only ignition engines. Bit 7 must be 1 | support EGR/VVT monitoring.
for at least one ECU for Compression ignition enjgines must at
compression ignition engines. least support EGR mon(toring.
01, DATA D, bitg0-7 ALL -Fail Bits 0 — 7 must all be 0 for any Unsupported monitors must indicate
unsupported monitor indicated in | “ready”
DATA C
01, DATA D, bitg|2 D~ Fall Bit 2 must be 0 for compression | Reserved bits must be (
ignition engines
01, DATA D, bitg4 ALL - Falil Bit 4 must be 0 for all engines Reserved bits must be (|)
01, DATA D, bits 0-7 All - Fail Bits 0 - 7 must be 1 for any No supported monitors complete. O2

supported monitor indicated in
DATA_C, except for bit 6 which
may be 0 on some spark ignition
vehicles.

heater monitor (bit 6) may complete (0)
on some spark ignition vehicles.
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Table 24 - Engine off service $01 PID validation (continued)

02

2 bytes long, value must be
0000

No freeze frame available

03, DATA A, bits 5-7, | G—Warn 2 bytes long, Data A and Data B | Some FUELSYSx bits are reserved
DATA B 5-7, bits 5-7 must all be 0
04 ALL - Fail 1 byte long, value must be 0% LOAD_PCT = 0 with the engine off and
key on.
05 ALL - Fail 1 byte long, value must be -20 to | ECT in normal range
uRless-$67 120-deg-C—Either$05-0r$67
suppported must be supported.
06 G —-Warn 1 byte value or 2 byte value, as Short Fuel Trim Bank 1/3
determined in Figure 10
07 G —Warn 1 byte value or 2 byte value, as Long FueliTrim Bank 1/8
determined in Figure 10
08 1 byte value or 2 byte value, as Shart Fuel Trim Bank 244
determined in Figure 10
09 1 byte value or 2 byte value, as Long Fuel Trim Bank 2/4
determined in Figure 10
OA 1 byte long FRP
0B G —Warn 1 byte long. Either ($0B.or $87) MAP
unless $87, or ($10 or $66) mustbe
$10 or $66 supported
supported
ocC ALL — Fail 2 bytes long, value must be 0 RPM is 0 with engine off
0D ALL LD — Fail | 1 byte long, value must be 0 VSS is 0 with engine off. MD,HD does
ALL MD. HD - not have to support Vehjicle Speed
warn
OE G - Fail 1 byte long SPARKADV
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
OF G - Warn unless | 1 byte long, value must be -20 to | IAT in normal range
$68 is supported 120 deg C. Either $0F or $68 may
be supported.
10 G - Warn unless | 2 bytes long, value must be less | MAF< = 5 g/sec with engine
$66, $0B or 87 | thanorequalto5 g/sec. Either ($0B | off
supported or $87) or ($10 or $66) must be
supported.
11 G — Fail 1 byte long, value is 0% to 40% for | TP in normgl range
spark ignition engines, value can be
0% to 100% for compression
ignition engines
12 1 byte long AIR_STAT
13 or 1D, bits 0-7 G —Warn 1 byte long. For PID 13 or 1D;20r | At least 2 |02S needed for
more bits must be 1 for\spark | OBD-Il for| spark ignition
ignition engines; (Note: Either $13 | engines, coinpression ignition
or $1D must be supported‘for spark | engines may or may not use
ignition engine. Both PIDs shall not | O2 sensors| Both PIDs $13
be supported on<spark ignition or | and $1D cannot be supported
compression Jignition  engines. | at the samg time for either
Neither PID*is" required to be | spark or comppression ignition
supported-for compression ignition | engines.
engines)
14,15, 16, 17, 194, 19, 1A, 2 byte’s long
1B
1C ALL — Fail 1 byte long, value must be 01, 03, | Must be California OBD-II or
07, 09, 0B, 0D, OF for LD OBD-Il or | EOBD, LD, MD or HD.
13, 14, 22 for HD OBD.
Value must be 06, 07, 08, 09, 0C,
0D, OE, OF for LD EOBD or 17, 18,
19, 1A, 21 for HD EOBD
1D, 1E 1 byte long
1F ISO 15765-4 ALL - | 2 bytes long, value must be 0 RUNTM is ( with engine off
Fall
21 ISO15+654AH—2 by'tc:.- tot uep vattemustbe6 M:L_DEST is 0 after Service
Fail unless $4D $04
supported
22,23 2 bytes long FRP
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Table 24 - Engine off service $01 PID validation (continued)

PID

Req'd Support

Required Value

Comment

24, 25, 26, 27, 28, 29, 2A,
2B

4 bytes long

Check for usage of PID 4F

Fail

2C D — Fail unless $69 | 1 byte long, value must be < or = | EGR_PCT is < or = 10% with
is supported for 10% engine off
OBD-Il and HD
OBD

2D 1 byte long EGR FRR

2E ISO 15765-4 G — | 1 byte long EVAP_PCT
Warn

2F ISO 15765-4 G, |1 byte long, value must be 1 to | FLI
D - Warn 100%

30 ISO 15765-4 ALL — | 1 byte long, value must be 0 WARM_UP$ must be 0 after
Fail Service $04

31 ISO 15765-4 ALL — | 2 bytes long, value mustdbe 0 CLR_DIST (s 0 after Service
Fail unless $4E $04
supported

32 2 bytes long EVAP_VP

33 ISO 15765-4 ALL - | 1 byte long,Value mustbe 71to 110 | BARO within normal range

kPa

Fail if OBD=ll, Warn
if EOBD

34, 35, 36, 37, 3§, 39, 3A, 4 bytes long Check for usage of PID 4F
3B

3C, 3D, 3E, 3F 2 bytes long

41 ISO 15765-4 ALL — | 4 bytes long

41, DATA_B, bit {

ISO.15765-4 ALL —
Faikif OBD-II, Fail
for EOBD if
Supported. (data
must be correct if

Bit3canbeOor1l For 2010
MY and beyond, data must match
Prompt 4.

Note that for ECUs that only
support CCM requirements,

0 = spark ignition engine, 1 =
compression ignition engine.

PID $41 is (Service $01, PID $01, Data_B, bit
supported for 2= 1) the status of Service $01
EOBD) i ’

PID $01, DATA_B bit 3 is irrelevant
and may be set to either gasoline
or diesel.

41, DATA_B, bits 0-2

ISO 15765-4 ALL —
Fail if OBD, Warn if
EOBD

If Bit 0 or 1 or 2 =1, corresponding
bit in $01 DATA_B must=1

If monitor enabled, it must
show supported in PID $01

41, DATA_B, bits 4-6

ISO 15765-4 ALL —
Fail if OBD, Warn if
EOBD

If Bit 4 = 1 then PID $01 DATA B
Bit 0 must be = 1; if Bit 5 = 1 then
PID $01 DATA B Bit 1 must be =
1; if Bit 6 = 1 then PID $01 DATA B
Bit 2 mustbe =1

If monitor not complete, it
must show supported in PID
$01
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Table 24 - Engine off service $01 PID validation (continued)

PID

Req'd Support

Required Value

Comment

41, DATA_C, bits 0-7

ISO 15765-4 ALL — Fail
if OBD-Il, Warn if EOBD

If Bit O, 1, 2, 3, 4,5, 6 or 7 =1,
corresponding bit in $01 DATA _C
must =1

If monitor enabled, it
must show supported in
PID $01

41, DATA_D, bits 0-7

ISO 15765-4 ALL — Fail

Bits 0 to 5 and bit 7 must be 1 for

No supported monitors

60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines

if OBD-II, Fail for EOBD | any supported monitor indicated in | complete except 02
if supported. (data must | PID $01 DATA_C for spark ignition; | heater monitor (bit 6)
be correct if PID $41 is Bits 0 to 7 must be 1 for any | may complete (0) on
supported for FOBD) supported monitor indicated in PID | some  spark  ignition
$01 DATA C for compression | vehieles.
ignition.
41, DATA_D, bhitg0-7 ISO 15765-4 ALL — Fail | Bits 0 to 7 must be 0 for any |} WUnsupported monitors
if OBD-II, Fail for EOBD | unsupported monitor indicated_in!{ must indicate “ready”
if supported. (data must | PID $01 DATA _C
be correct if PID $41 is
supported for EOBD)
41, DATA_D, bitg0-7 ISO 15765-4 ALL —Fail | If Bit O, 1, 2, 3, 4, 5, 6 or 7 =1, | If monitpr not complete, it
if OBD-Il, Warn if EOBD | corresponding bit in~$01 DATA_C | must show supported in
must =1 PID $01
42 ISO 15765-4 G, D- Fail 2 bytes long VPWR
43 ISO 15765-4 G- Fail if | 2 bytes;ong, value must be 0% LOAD_ABS is 0% with
OBD-Il, Warn if EOBD engine pff
44 ISO 15765-4 G- Fail if {2,bytes long EQ_RAl
OBD-Il, Warn if EOBD Check for usage of PID
4F
45 ISO 15765-4 G- 'Fall 1 byte long, value must be 0% to | TP_R in normal range
unless $6C is supported | 50% for spark ignition engines,
if OBD-Il, Warh if EOBD | value can be 0% to 100% for
compression ignition engines.
Either $45 or $6C must be
supported for spark ignition
engines.
46 OBD-lIl or HD OBD - | 1 byte long, value must be -20 to 85 | AAT in pormal range
Warn unless $46 is | degC
supported
a7 1 byte long, value must be 0% to | TP_B in normal range
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines
48 1 byte long, value must be 0% to | TP_C in normal range
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
49 ISO 15765-4 D- Fail | 1 byte long, value must be 0% to | APP_D in normal range
40%
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal range
40%
AC 1 hyfn Inng
4D 2010 MY  and | 2 bytes long, value must be 0 m MIL_TIME'i$ Om (59 s or
beyond less))after Service $04
ALL — Fail unless
$21 supported
4E 2010 MY and | 2 bytes long, value must be 0 m CLR_TIME (s O m (59 s or
beyond less) after Service $04
ALL - Fail unless
$31 supported

4F 4 bytes These four yalues, if not $00,
shall be usef to calculate
scaling factqrs for data
reported with PIDs $24 to
$2B, PIDs $p4 to $3B, PID
$44 and PI0 $0B.

50 4 bytes This value, |if available, shall
be used to [calculate scaling
factors for MAF sensor.

51 2015 MY and 1 byte, value must be $00 to $17. FUEL_TYPE in SAE

beyond assigned range.
Fail if OBD-Il or HD

OBD{ (ot required

for EOBD).

52 1 byte ALCH_PCT

53 2 bytes EVAP_VPA

54 2 bytes EVAP VP

55 1 byte value or 2 byte value, as Short Term Secondary O2

determined in Figure 10 Fuel Trim Bank 1/3
56 1 byte value or 2 byte value, as Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 1/3
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
57 1 byte value or 2 byte value, as | Short Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
58 1 byte value or 2 byte value, as | Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long FRP
5A 1 byte long, value must be 0% to | APP_R in normal range
40%
5B 2013 MY and 1 byte BAT _PWR
beyond
HEV and PHEV —
Fail if OBD-Il or HD
OBD
5C 2010 MY and 1 byte long, value must ber-20 to | EOT
beyond 150 deg C
D — Warn if OBD-II
or HD OBD
5D 2010 MY and 2 bytes long FUEL_TIMING
beyond
D — Warn if OBD-II
or HD OBD
5E 2010 MY and 2 bytes long, value must be 0 when | FUEL_RATE
beyond engine is not running
D — Warn if OBDAI
or HD OBD
5F 1 byte, value must be $0E to $10 EMIS_SUP [in SAE assigned
range
61 202Q MY and 1 byte TQ DD
beyond
D — Fail if OBD-II or
HD OBD
62 2010 MY and 1 byte, value must be > or = 0% TQ_ACT
hevond
J
D — Fail if OBD-II or
HD OBD
63 2010 MY and 2 bytes long, value mustbe >or=0 | TQ_REF
beyond
D — Fail if OBD-II or
HD OBD
64 5 bytes long TQ_MAX
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
65 2010 MY and 2 bytes, Data A, at least one device | Auxiliary 1/0, may support
beyond must be supported in bits 0 — 3, bits 4 | PTO, diesel must support wait
D — Fail if OBD-II — 7 must be 0, Data B, bits 4 — 7 must | to start lamp
or HD OBD be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor
$10, $0B or $87 | sensor must be supported in bits 0 — | pAEx < = 5 g/sec with engine
supported 1, bits 2 — 7 must be 0. off
If supported, MAFA and MAFB values
must be less than or equal to 5 g/sec.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at least one |-Engine Coolant Temperature
$05 is supported sensor must be supported in bits-0-% 1" =T x in notmal range
1, bits 2 — 7 must be 0.
If supported, ECT 1 and ECT. 2walues
must be -20 to 120 deg C.
Either $05 or $67 must he supported.
68 G - Warn unless | 7 bytes long, Data A, at least one | Intake  Aif  Temperature
$OF is supported sensor must be<supported in bits 0 — | Sensor
5, bits 6 — 7 must be 0. IAT xy in nofmal range
If supportedy any IAT values must be -
20 t0.120°deg C.
Either $0F or $68 may be supported.
69 2010 MY and 7 bytes long, Data A, at least one PID | Commandedl EGR and EGR
beyond must be supported in bits 0 — 5, bits 6 | Error
D — Fail unless = |~ 7 mustbe 0. EGR_X_CMP is < or = 10%
$2C is supported If supported, any EGR_x_CMD values | with engine pff
for OBDAl or HD must be < or = 10%. If EGR x dMD = 0.0%. and
OBD, EGR x ACT =  0.0%,
EGR_x_ERR must be 0.0%,
If EGR_x_QMD = 0.0%, and
EGR x ACT >  0.0%,
EGR_x_ERR must be 99.2%
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
6A 5 bytes long, Data A, at least one | Commanded Diesel Intake
PID must be supported in bits 0 — 3, | Air Flow Control and Relative
bits 4 — 7 must be 0. Intake Air Flow Position
6B 5 bytes long, Data A, at least one | Exhaust Gas Recirculation
PID must be supported in bits 0 — 3, | Temperature
bits 4 — 7 must be 0. EGRT xy in normal range
If supported, any EGRT values
mustbe—=26-to260deygCforeither
1deg or 4 deg scaling.
6C ISO 15765-4 G- | 5 bytes long, Data A, at least one | Commanded Throttle
Fail unless $45 is | PID must be supported in bits 0 — 3, | ACtuator Coptrol and Relative
supported if OBD-II | bits 4 — 7 must be 0. Throttle Posjtion
or HD OBD, Wam if | ¢ 5 ,hnorted, any TP_x_REL values |, TP_x_REL ih normal range
EOBD or HD EOBD | st be 0% to 50% for spark
ignition engines.
Either $45 or $6C must be
supported for spark ignition
engines.
6D 11 bytes long, Data A, at least one | Fuel pressute Control
PID must be supported in bits 0 - 5, | System
bits 6 — 7.must be 0. FRT_x in ngrmal range
If supported, any FRT_x values
mustbe -20 to 120 deg C.
6E 9 bytes long, Data A, at least one | Injection Prgssure Control
PID must be supported in bits 0 — 3, | System
bits 4 — 7 must be 0.
6F 3 bytes long, Data A, at least one | Turbocharggr Compressor
sensor must be supported in bits 0 | Inlet Pressufe
—1, bits 2 — 7 must be 0.
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Table 24 - Engine off service $01 PID validation (continued)

PID

Req'd Support

Required Value

Comment

70

10 bytes long, Data A, at least one
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Data J, bits 4 — 7 must be 0.

Boost Pressure Control

71

6 bytes long, Data A, at least one
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Variable Geometry Turbo
(VGT) Control

Data F, bits 4 — 7 must be 0.

72

5 bytes long, Data A, at least one
PID must be supported in bits 0 — 3,
bits 4 — 7 must be 0.

Wastegate Control

73

5 bytes long, Data A, at least one
sensor must be supported in bits,©
—1, bits 2 — 7 must be 0.

Exhaust Pressure

74

5 bytes long, Data A, atleast one
sensor must be suppoérted in bits 0
—1, bits 2 — 7 mustybg 0.

Turbocharger RPM

75

7 bytes long, Data A, at least one
sensor must be supported in bits 0
— 3, bits 4=7 must be 0.

If supperted, any TCA_Cxxx values
mustbe -20 to 120 deg C, any
TCA Txxx values must be -20 to
1000 deg C.

Turbocharger A Temperature
TCA_Cxxx ih normal range
TCA_Txxx in normal range

76

7 bytes long, Data A, at least one
sensor must be supported in bits 0
— 3, bits 4 — 7 must be 0.

If supported, any TCB_Cxxx values
must be -20 to 120 deg C, any
TCB_Txxx values must be -20 to
1000 deg C.

Turbocharger B Temperature
TCB_Cxxx ip normal range
TCB_Txxx i normal range
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
77 5 bytes long, Data A, at least one | Charge Air Cooler
sensor must be supported in bits 0 | Temperature (CACT)
— 3, bits 4 —7 must be 0. CACT xy in normal range
If supported, any CACT xy values
must be -20 to 120 deg C.
78 9 bytes long, Data A, at least one | Exhaust Gas Temperature
sensor must be supported in bits 0 | (EGT) Bank 1
=3 hitsA=7mustbe -
79 9 bytes long, Data A, at least one | Exhaust:Gas$ Temperature
sensor must be supported in bits 0 | (EGT)\Bank|2
— 3, bits 4 — 7 must be 0.
7A 7 bytes long, Data A, at least one |-Diesel Partiqulate Filter (DPF)
PID must be supported in bits 0~2) { Bank 1
bits 3 — 7 must be 0.
7B 7 bytes long, Data A, atleast one | Diesel Partiqulate Filter (DPF)
PID must be supported,in-bits 0 — 2, | Bank 2
bits 3 — 7 must be 0
7C 9 bytes long, Data A, at least one | Diesel Partiqulate Filter (DPF)
PID must be supported in bits 0 — 3, | Temperature¢
bits 4 — 7_must be 0.
7D 2010 MY and 1 bytedong, Data A, bits 4 — 7 must | NOx NTE cgntrol area status
beyond be O«
D - Fail if MD, HD
OBD
7E 2010 MY and 1 byte long, Data A, bits 4 — 7 must | PM NTE control area status
beyond be 0.
D - Fail «f\MD, HD
OBD
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Table 24 - Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
7F 2010 MY and beyond 13 bytes long, Data A, at least one | Engine Run Time
ALL — Fail if MD. HD PID must be supported in bits 0 — 2,
OBD ’ bits 3 — 7 must be 0.
81 2010 MY and beyond 41 bytes long, Data A, at least one | Engine Run Time for AECD
D — Fail if MD. HD oBD | PID must be supported in bits 0 — 4, | #1 - #5
’ bits 5 — 7 must be 0.
82 41 h\Jrrnc Inng, Data A, at least ane Eng*n_e_R‘un_'nme for AECD
PID must be supported in bits 0 — 4, | #6 - #10
bits 5 — 7 must be 0.
83 9 bytes long, Data A, at least one NOx’Senso
sensor must be supported in bits 0
— 3, bits 4 — 7 must be 0.
84 1 byte Manifold Sufface
Temperaturg
85 2013 MY and beyond 10 bytes long, Data A; at-least one | NOx Control System
D — Fail if OBD-Il or HD | S€nsor must be supported in bits 0
OBD — 3, bits 4 — 7 musybe 0.
Note: This check will erroneously
fail a compression ignition vehicle
not equipped with a NOx Reagent
System,
86 5 bytes long, Data A, at least one | Particulate Matter (PM)
sensor must be supported in bits 0 | Sensor
=1, bits 2 — 7 must be 0.
87 G — Warn unless/$0B, | 5 bytes long, Data A, at least one | Intake Manifold Absolute
$10 or $66 supported sensor must be supported in bits 0 | Pressure (MAP)
—1, bits 2 — 7 must be 0.
Either ($0B or $87) or ($10 or $66)
must be supported.
88 2013/MY and beyond 13 bytes SCR Inducement System
D.=*Fail if MD, HD OBD
89 41 bytes long, Data A, at least one | Engine Run(Time for AECD
PID must be supported in bits 0 — 4, | #11 - #15
bits 5 — 7/ must be 0.
8A 41 bytes long, Data A, at least one | Engine Run Time for AECD
PID must be supported in bits 0 — 4, | #16 - #20
bits 5 — 7 must be 0.
8B 2013 MY and beyond 7 bytes Diesel Aftertreatment status
D — Fail if OBD-II or HD
OBD
8C 17 bytes Wide Range 02
8D 1 byte TP_G
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Table 24 — Engine off service $01 PID validation (continued)

PID Req'd Support Required Value Comment
2010 MY and beyond ) o
8E 1 byte long Engine  Friction  Percent
D — Warn if OBD-II or Torque
HD OBD
8F 7 bytes long, Data A, at least one | PM Sensor Output
sensor must be supported in bits 0
- 3.
90 3 byte long WWH-0OBD| Vehicle OBD
System-info
91 5 bytes long WWH-OBD ECU OBD
System Info
92 2 bytes long Fuel System Control Status
(Compr Ign
93 3 bytes long WWH-OBD| Vehicle OBD
Counters
94 12 bytes long NOx Inducement
98 9 bytes fang, Data A, at least one | Exhaust Gas Temperature
sensoerfimust be supported in bits 0 | (EGT) Bank|1
— 3,bits 4 — 7 must be 0.
99 9 bytes long, Data A, at least one | Exhaust Glas Temperature
sensor must be supported in bits 0 | (EGT) Bank|2
— 3, bits 4 — 7 must be 0.
9C 17 bytes long, Data A, at least one | O2 Sensor (wide range)
sensor must be supported in bits 0
-7.
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Determination of usage of Byte B in addition to Byte A
for Service $01 PIDs $06 to $09 and PIDs $55 to $58

$00

1st communication cycle 2nd communication cycle Determination
Byte B
Request Response Request Response . X
Bit value: Nr. of reqwred.
ECM: 01234567 Banks
Unique 11XX0000 —=3 1 | NO
1 response [me—pl 513
$13 supported Unique TIXX11XX | >l 2 1| NO) PID $13 supported
2 responses $13 1st 11XX0000 > NO
(2 ECUs) 2nd 000011XX NO
Unique 11000000 == 1 | NO PID $1D supported, 1 response,
Allbits<>$FF
1 NO

$1D supported

/\

Figure 10

6.7 Verify Servig

Purpose: To verify
which TIDs are suj

Procedure:

2 responses
(2 ECUs)

—|

1st
2nd

11001100
00110011

|=)|

YES
YES,

Uniqgue 11111111 |=—=3 4 | YES | PID $1D1 response, All bits=$FF
1st 11000000 B NO RID $1D suppdrted, 2 responses,
2nd 00110000 NO All bifs<>$FF)

Ist 11110000 YES
$1D |=)| 4 |—_
2nd 00001111 YE:
L 2 PID $1D suppqrted, 2 responses,
All bjts=$FF)

e $08 - Request control of on-board system, test or component, engine off

that all ECUs respond correctly to Service $08,requests during engine-off condition
ported by each ECU. To verify the correct response to unsupported TIDs.

[For all protocgls] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $CO, a

messages throug

h the highest supported TID to«determine which TIDs are supported. Note the
each"\ECU as being supported.

- Determination of usage of Byte B in addition to Byte A fornService $01 PIDs 306 to $09
and PIDs $55 to $58

5, and to determine

nd $EO request
TIDs reported by

Table 25 - Request control of on-board device request message (read supported TIDs) for &ll protocols
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request control of on=board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported) M XX TID
Tablg 26 - Request control of on-board device response message (report supported [TIDs)
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = [ TIDREC_
#2 15t supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B: supported TIDs, M XXXXXXXX DATA_B
#5 Data C: supported TIDs, M XXXXXXXX DATA_C
#6 Data D: supported TIDs ] M XXXXXXXX DATA_D
C1 = Conditional — TID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates TIDs supported; range of supported TIDs depends on selected TID value (see C1) for ISO
15765-4. For J1850, 1S09141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.
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Evaluation criteria:
If the service is not supported by an ECU, no response is allowed for SAE J1850, ISO 9141-2 and ISO 15765-4.

If the service is not supported for ISO 14230-4, the ECU will either not respond, or respond with a negative response
message ($7F, $08, $11).

If all TID support TIDs for an ECU indicate that no TIDs are supported, this shall be flagged as a failure.

There is no legislative requirement to support Service $08. If Service $08 is not supported, it shall be flagged as a warning
that each manufacturer will need to analyze.

If an ECU indicate
ECU does NOT a¢
failure.

supported, but that
all be flagged as a

6.7.1 [For ISO 1b765-4 protocol only] Transmit request for all TID support TIDs as two messages (T|IDs $00, $20, $40,
$60, $80, $A0), and (TIDs $CO0, $E0) and again note results.

Table 27 - Requgst control of on-board device request message (read supported TIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported: $01 - $20) M 00 TID
#3 TID#2 (Test IDs supported: $21 - $40) U 20 TID
#4 TID#3 (Test IDs supported: $41 - $60) U 40 TID
#5 TID#4 (Test IDs supported: $61 - $80) U 60 TID
#6 TID#5 (Test IDs supported: $81 - $A0) U 80 TID
#7 TID#6 (Test IDs supported: $A1 - $CO) U A0 TID
U= User Optionpal

Tablg 28 - Request control of on~board device response message (report supported [TIDs)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request control of on-board device response message SID M 48 SIDPR
data record of suppaorted TIDs = [ TIDREC_
#2 1%t supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXHXX DATA_A
#4 Data B: supported TIDs, M XXXXXHXX DATA B
#5 Data C: supported TIDs, M XXXXXHXX DATA_C
#6 Data D: supported TIDs ] M XXXXXAXX DATA_D
data record of supported TIDs = [ TIDREC_
#n-4 mt supported TID C1 XX TID
#n-3 Data A: supported TIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported TIDs, Cc2 XXXXXXXX DATA_B
#n-1 Data C: supported TIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported TIDs ] Cc2 XXXXXXXX DATA_D
C1 = Conditional — TID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates TIDs supported; range of supported TIDs depends on selected TID value (see C1) for ISO
15765-4. For J1850, 1S09141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.
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Evaluation criteria:

Each ECU must report the same supported TIDs for single and group request messages.

6.7.2

[For all protocols] Request next unsupported TID support TID ($20, $40, $60, $80, $A0, $CO, $EO) for all ECUs to

ensure that the ECU can respond properly to an unsupported TID and does not terminate communication (single

request).

6.7.3

communication.

Evaluation criteria:

Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of

Operator prompt 1
ECUs do not positi

6.8 Establish cojnmunication (J1978 / 1ISO 15031-4), engine running

Purpose: Verify th
format is sent by th

Protocol Determipation Procedure:

6.8.1 Move ignit
NOTE: Some pow

position or
6.8.2 Testtools

in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps \f
ISO 14230-4 (fast
ISO 9141-2 (wait 5
ISO 14230-4 (slow
ISO 15765-4 — 29
ISO 15765-4 — 29
ISO 15765-4 — 11
ISO 15765-4 — 11

Check battery volta

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

At one, and only one, of the allowed protocols is supported and that-a response mes
e vehicle with engine running.

on to crank position and start engine. Let engine idle ferk m.

ertrain control systems have engine controls that ¢an start and stop the engine witho
setting.

bnds Service $01 PID $00 request messagefor each of the protocols below per (J1¢
ving sequence:

WM

PW

pbaud rate initialization) (wait.5's'before trying next protocol)
s before trying next protocol)

baud rate initialization) (wait 5 s before trying next protocol)
hit 500 kbps

pit 250 kbps (only4f\EOBD test)

hit 500 kbps

pit 250 kbpsAonly if EOBD test)

lge at thenJ1962 connector pin 16.

NOTE: The first p:lotocol that responds to the OBD request. Remainder of the tests below shall be run

Continue W

pf emission-related

sage of the correct

It regard to ignition

)78 / 1SO 15031-4)

using this protocol.

Table 29 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 30 - ECU#x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterila:

If a positive response is generated on more than one protocol, this shall be flagged as a failure;

Operator prompt 1[asks for the number of emission-related ECUs in the vehicle. If the specified number
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as\a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts

6.9 Clear DTCs [Service $04), engine running

pf emission-related

Purpose: To verify that with the engine running all ECUs provide a‘consistent and correct responsg¢ to a Service $04

request.

Procedure:

6.9.1 [For all pratocols] Send Service $04 to clear codes and verify that correct response is received.

Any software meeting these specifications must wait_2 s before proceeding to next step to allow for

times.

for all protocols

Table 31 - Clear/reset emission-related diagnostic information request message

NVRAM read/write

Message directipn:

External test equipment — All ECUs

Message Type:

Request

Data Byte Bescription (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Clearfreset emission-related diagnostic information request SID 04 SIDRQ
Thble'32 - Clear/reset emission-related diagnostic information response message
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
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Table 33 - Clear/reset emission-related diagnostic information response message

Message direction:

ECU#2 — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Negative Response Service identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
#3 Negative Response Code: conditionNotCorrect 22 NR_CNC

Evaluation criteria:

There is no legislativeregtirermentto-clearcodeswith-the-engineruaritg————————————————————————————

ECUs that cannot
will send a negativ

For ISO 15765-4,
response message

For all protocols, a

provide a positive fesponse or all ECUs provide a negative response. If all OBD. ECUs do not provide t

this shall be flagge
6.10 Verify Servig

Purpose: To verif
each ECU and to @

Procedure:

6.10.1 [For all prg

lear codes with the engine running, will ignore the request for SAE J1850 and ISO’9]
b response message ($7F, $22) for ISO 14230-4 and 1ISO 15765-4 interfaces,

141-2 interfaces, or

negative response message(s) ($7F, $04, $78) are allowed for up t0730,5 maximym, until a positive

is available.

| OBD ECUs must respond in the same manner to an engine-running Service $04 red
0 as a failure.

e $01 - Request current powertrain diagnostic data,€hgine running

that all ECUs respond correctly to Service $01 requests, to determine which PIDs
heck that the returned data is valid for engine4unning conditions.

tocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C(

uest, i.e., all ECUs
e same response,

5 are supported by

, and $EO request

messages|through the highest supported-RID’to determine which PIDs are supported. Note PIDs reported by each
ECU as bging supported.
Tabl¢ 34 - Request current powertrain diagnostic data request message for all protgcols
Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Deseription (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current\powertrain diagnostic data request SID 01 SIDRQ
#2 PID ysed te_determine PID support XX PID
Table 35 LRegquesteurrentpowertrain-diaghostic-datarespenrse-message-{repertsuppetted PIDs)
Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 15t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D
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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Evaluation criteria:

Required PIDs must be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) as specified in Table
40. At least one ECU must support the required data. If more than one ECU supports the PID, then each ECU must meet
the requirements specified under "Required Value". The table specifies whether lack of support will generate a Failure or a
Warning. A failure is defined as lack of support as required in the OBD-II regulations. A warning is defined as lack of support
for a a PID that is highly likely to be required to be supported by most vehicle manufacturers. Warnings require additional
analysis by the vehicle manufacturer.

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
failure. Except for PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, this shall be flagged
as a failure.

6.10.2 [For ISO 1b765-4 protocol only] Transmit request for all PID support PIDs as two messages’(PIDs $00, $20, $40,
$60, $80, $A0), and (PIDs $CO0, $E0) and again note results.

Table 36 - Request current powertrain diagnostic data requestrmessage
for ISO 15765-4 protocol

Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID|used to determine PID support for PIDs 01-20 00 PID
#3 PID|used to determine PID support for PIDs 21-40 20 PID
#4 PID|used to determine PID support for PIDs 41-60 40 PID
#5 PID|used to determine PID support for PIDs 61-80 60 PID
#6 PID|used to determine PID support for PIDs 81-A0 80 PID
#7 PID|used to determine PID support for PIDs AT:EQ AO PID
U =User Optional

Table 37 { Request current powertrain diagnostic data response message (report suppoited PIDs)

Data Byte Parameter Name Cwvt Hex Vglue | Mnemonic
#1 Request current powertrain-diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 1%t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXAXX DATA_A
#4 Data B: supported PIDs, M XXXXXAXX DATA_B
#5 Data C: supported PIDs, M XXXXXHXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
data record of supported PIDs = | PIDREC_
#n-4 mt supported PID C1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXXXX DATA_ B
#n-1 Data C: supported PIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXXXX DATA_D
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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Evaluation criteria:

For ISO 15765-4 protocol, each ECU must report the same supported PIDs for single and group request messages.

6.10.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-
$FF, as determined in 5.10.1, send the corresponding Service $01 PID request message and note the response.

Table 38 - Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID

Table 39 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cwvt Hex Vglue | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
daja record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 dataD] C1 XX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID value

C2 = Conditional|— parameter is only present if supported by the ECU

C3 = Conditional|— parameters and values for “data B - D” depend on selected PID number and are only inclugled if PID is

supported Ry the ECU

Evaluation criteria:

All PIDs that are in

For all the PIDs thd
must be received
referenced if so uti

It is not an error tg
respond to an uns
$12) or not respon

6.10.4 [For all prg
ECUs to ¢
request).

dicated as supported must be supported.

It are indicated as supported by‘each ECU, a response with valid data and with the R
as shown in Table 40. Netes*Scaling PID $4F may be utilized in some PID respo
ized.

return a PID that was not supported on J1850, and ISO 9141-2. On ISO 15765-4,
ipported PID. OnISO 14230-4, the ECU can either respond with a negative respor
| to a requestsforan unsupported PID.

tocols] Request the next unsupported PID-support PID ($20, $40, $60, $80, $AO0, {
nsure’ECU can respond properly to unsupported PID and does not terminate com

ID length as noted
nses and must be

the ECU shall not
se message ($7F,

CO0, or $EOQ) for all
munication (single

6.10.5 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of
communication.

Evaluation criteria:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.
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Table 40 - Engine Idle Service $01 PID Validation

Engine Idle Service $01 PID Validation

PID Req'd Required Value Comment
Support

01, DATA A hit7 ALL — Fail | Bit 7 mustbe 0 0 is MIL off

01, DATA_A, bits 0- | ALL - Fail Bits 0 — 6 must all be 0 No DTCs

6

01, DATA_ B, hit0 ALL - Fail if | Bit 0 must be 1 for at least All spark and compression ignition

OBD-lI, one ECU engines must support misfire
G —Falif TTTOTTItOTITTg-
EOBD

01, DATA|B, bit1 ALL - Fail Bit 1 must be 1 for at least All spark and compression ignition
one ECU engines must support fuel system

monitoring.

01, DATA|B, bit 2 ALL - Fail Bit 2 must be 1 for all ECUs | An OBDECU that supporls Service
$01 RID.$01 must support
comprehensive component
nmonitoring.

01, DATA|B, bit 3 Bit3canbeOorl For_<4 0 = spark ignition engine,

2010 MY and beyond, dat&./ | 1 = compression ignition ¢ngine.
must match Prompt 4.

Note that for ECUs that only

support CCM requirements,

(Service $01, PID. $01,

Data_B, bit 2= 1), the status

of Service $01, PID $01,

DATA B bit 3 is irrelevant

and may be set to either

gasoline or diesel.

01, DATA|B, bit4 G -Falil Bit 4 must be 0 for spark Misfire monitoring shall alivays
ignition engines and ECUs, indicate complete for spaik ignition
which do not support misfire | engines. Misfire monitoring shall
monitoring, or may be 0 or 1 | indicate complete for comjpression
for compression ignition ignition engines after the misfire
engines. Bit 4 must be 0 for | evaluation is complete (1000
any unsupported monitor in | engine revs at idle, approx. 60
DATA B bit 1. sec.). Unsupported monitprs must

indicate “ready”.

01, DATA|B7bit5 Bit5canbe Oor 1. Bit5 Fuel system may indictatg
must be 0 for any incomplete for spark ignition and
unsupported monitor in compression ignition engines if non-
DATA B bit 0. continuous monitors are employed.

Unsupported monitors must
indicate “ready”

01, DATA B, bit6 ALL - Fail Bit 6 must be 0 CCM must always be complete.

01, DATA B, bit7 ALL -Fail Bit 7 must be 0 Reserved bits must be 0

Page 65 of 273
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Table 40 - Engine Idle Service $01 PID Validation (continued)

PID Reqg'd Required Value Comment
Support:
01, DATA _C, bit0 G - Fall Bit 0 must be 1 for at least one All spark ignition engines must support
ECU for spark ignition engines. catalyst monitoring. Compression ignition
Bit 0 may be 0 or 1 for engines may or may not support NMHC
compression ignition engines. catalyst monitoring.
01, DATA C, bit 2 ALL - Fail if Bit 2 must be 1 for at least one All OBD-II spark ignition engines must
not 1 for ECU for OBD-II spark ignition support evap system monitoring. EOBD
OBD-ll only. | engines, 0 for EOBD spark must not support evap unless a leak
gTtioT engines. Bit 2 must e 0] i Bt 273 reserved for
for compression ignition engines | compression ignition.engines.
(reserved). Note: This check.\ill erfoneously fail a
dedicated CNG vehicle with no evap
monitor.
01, DATA C, bit 8 D — Fail for Bit 3 may be 0 or 1 for spark Spark ignition engines may or may not
OBD-Il only ignition engines. Bit 3 must be 1 | suppoft-SAIR monitoring. Compression
for at least one ECU for ignition engines must sypport boost
compression ignition engines. pressure monitoring.
01, DATA C, bit 4 ALL - Fail Bit 4 must be 0 Reserved bits must be 0
01, DATA C, bith ALL - Fail if Bit 5 must be 1 for at least phe All spark ignition engings must support
OBD-lI, ECU 02 sensor monitoring. Compression
G — Fail if ignition engines must support exhaust
EOBD gas sensor monitoring.
01, DATA C, bit ¢ ALL - Fail Bit 6 must be 1 for'at least one All spark ignition engings must support
ECU 02 sensor heater monitpring.
Compression ignition engines must
support PM filter monitagring.
01, DATA_C, bit D — Fail for Bit .7amay be 0 or 1 for spark Spark ignition engines may or may not
OBD-Il only ignition engines. Bit 7 must be 1 | support EGR/VVT monitoring.
for‘at least one ECU for Compression ignition enjgines must at
compression ignition engines. least support EGR mon{toring.
01, DATA_D, hitg2 D - Fail Bit 2 must be 0 for compression | Reserved bits must be
ignition engines
01, DATA D, bitg|4 ALL~Fail Bit 4 must be 0 for all engines Reserved bits must be (
01, DATA_D, bitg0-7 ALL -Fail Bits 0 — 7 must all be 0 for any Unsupported monitors must indicate

unsupported monitor indicated in
DATA_C

“ready”
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Table 40 - Engine idle service $01 PID validation (continued)

02

2 bytes long, value must be
0000

No freeze frame available

03, DATA A, bits 5-7, | G—Warn 2 bytes long, Data A and Data B | Some FUELSYSx bits are reserved
DATA B 5-7 bits 5 — 7 must all be 0
04 ALL — Fail 1 byte long, value must be >0 LOAD_PCT less than or equal to 60% at
and <= 60%. For HEV, PHEV, idle. S/S engine may be off, HEV, PHEV
SIS, must be 0 to 100%. may be off or at full load.
05 ALL — Fall 1 byte long, value must be -20 | ECT in reasonable range
unless $67 to 120 deg C.
supported Either $05 or $67 must be
supported.
06 G —Warn 1 byte value or 2 byte value, as Short Fuel Trim-Bank 1/3
determined in Figure 10
07 G —Warn 1 byte value or 2 byte value, as Long Fuel Prim Bank 1/8
determined in Figure 10
08 1 byte value or 2 byte value, as Short Fuel Trim Bank 244
determined in Figure 10
09 1 byte value or 2 byte value, as Long Fuel Trim Bank 2/4
determined in Figure 10
OA 1 byte long, value must be FRP not zero, HEV, PHEVhybrid, S/S
greater than 0 kPa, may.be =0 engine may be off.
for HEV, PHEV, S/S
0B G -Warn 1 byte long, value must be MAP not zero, HEV, PHEV, S/S engine
unless $87, greater than Q-kPa. Either ($0B may be off.
$10 or $66 or $87) or ($10 or $66) must be
supported supportedymay be = 0 for HEV,
PHEV,S/S.
ocC ALL — Fail 2 bytes long, value must be RPM between 300 and R00O0 at idle,
between 300 and 2000 rpm, may | HEV, PHEV, S/S enging may be off.
be = 0 for HEV, PHEV, S/S.
oD ALL LDy Fail 1 byte long, value must be 0 VSS is 0 at engine idle.|[HD does not
ALLMD, HD - have to support Vehicle|Speed
warn
OE G — Fail 1 byte long SPARKADV
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support: Required Value Comment

OF G — Warn unless | 1 byte long, value must be between -20 | IAT in normal range
$68 is supported and 120 deg C. Either $0F or $68 may

be supported.

10 G — Warn unless | 2 bytes long, value must be greater MAF not zero, HEV, PHEYV,
$66, $0B or $87 | than O g/sec. Either ($0B or $87) or S/S engine may be off.
supported ($10 or $66) must be supported, may

be = 0 for HEV, PHEV, S/S.
11 G - Fail 1 byte long, value must be 0% to 40% | TP in normal range
for spark ignition engines, value can be
0% to 100% for compression ignition
engines

12 1 byte long AIR“STAT

13 or 1D, bits 0-7 G -Warn 1 byte long. For PID 13 or 1D, 2 or more |-At least 2 |[02S needed for
bits must be 1 for spark ignitioh {"OBD-Il for| spark ignition
engines; (Note: Either $13 or $1Djust | engines, comnpression ignition
be supported for spark ignition.engine. | engines maly or may not use
Both PIDs shall not be supperted on | any O2 sensors. Both PIDs
spark ignition or compresSion engines. | $13 and $1D cannot be
Neither PID is requiredto)be supported | supported gt the same time
for compression ignitien engines) for eithe spark or

compression ignition engines.

14, 15, 16, 17, 1§, 19, 2 bytes long

1A, 1B

1C ALL - Fail 1 byte-long, value must be 01, 03, 07, | Must be California OBD-II or

09, 0B} 0D, OFfor LD OBD-Il or 13, 14, | EOBD
22 for HD OBD.

Value must be 06, 07, 08, 09, 0C, 0D,

OE, OF for LD EOBD or 17, 18, 19, 1A,

21 for HD EOBD

1D, 1E 1 byte long

1F ISO 1576524 ALL — | 2 bytes long, value must be greater | RUNTM npt zero, HEV,
Fall than 0, may be = 0 for HEV, PHEV, S/S. | PHEV, S/S engine may be off.

21 I1ISO,15765-4 ALL — | 2 bytes long, value must be 0 MIL_DIST=(Q after Service
Fail unless $4D $04
supported

22 2 bytes long, value must be greater | FRP not zgro, HEV, PHEV,

than 0 kPa, may be = 0 for HEV, PHEV, | S/S engine may be off.
SIS.
23 2 bytes long, value must be greater | FRP not zero, HEV, PHEV,

than 0 kPa, may be =0 for HEV, PHEV,
S/S.

S/S engine may be off.
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Table 40 - Engine idle service $01 PID validation (continued)

PID

Req'd Support:

Required Value

Comment

24, 25, 26, 27, 28, 29, 2A,
2B

4 bytes long

Check for usage of PID 4F

Fail if OBD-II, Warn
if EOBD

2C D — Fail unless $69 | 1 byte long, value must be < or = | EGR_PCT is < or = 10% at
is supported for | 10% for spark ignition engines, < or | idle for spark ignition engine,
OBD-lland HD OBD | = 100% for compression ignition | EGR rates may be much

engines higher  for  compression
ignition engines.

2D 1 byte long EGR ERR

2E ISO 15765-4 G — | 1 byte long EVAP_PCT
Warn

2F ISO 15765-4 G- | 1 byte long, value must be 1 to | FL|
Warn 100%

30 ISO 15765-4 1 byte long, value must be 0 or-1 ["WARM_UP$ is 0 or 1 after
ALL — Fail shortly after Service $04 Service $04

31 ISO 15765-4 2 bytes long, value must be.0 CLR_DIST (s O after Service
ALL — Fail unless $04
$4E supported

32 2 bytes long EVAP_VP

33 ISO 15765-4 1 byte long, value mustbe 71to 110 | BARO withip normal range
ALL — Fail kPa

34, 35, 36, 37, 3§, 39, 3A, 4 bytes,long Check for ugage of PID 4F

3B

3C, 3D, 3E, 3F 2 bytes long

41 ISO 15765-4 ALL - | 4 bytes long

41, DATA_B, bit {

ISO 15765-4. ALL -
Fail if OBD:II, Fail
for EQBD if
supported. (data
rust be correct if
PID $41 is
supported for
EOBD)

Bit3canbeOor1l For 2010
MY and beyond, data must match
Prompt 4.

Note that for ECUs that only
support CCM requirements,
(Service $01, PID $01, Data_B, hit
2 = 1), the status of Service $01,
PID $01, DATA_B bit 3 is irrelevant

0 = spark ignition engine, 1 =
compression ignition engine.

O

or diesel.

41, DATA_B, bits 0-2

ISO 15765-4 ALL —
Fail if OBD-Il, Warn
if EOBD

If Bit 0 or 1 or 2 =1, corresponding
bit in $01 DATA_B must =1

If monitor enabled, it must
show supported in PID $01

41, DATA_B, bits 4-6

ISO 15765-4 ALL —
Fail if OBD-Il, Warn
if EOBD

If Bit 4 = 1 then PID $01 DATA B
Bit 0 must be = 1; if Bit 5 = 1 then
PID $01 DATA B Bit 1 must be =
1; if Bit 6 = 1 then PID $01 DATA B
Bit 2 mustbe =1

If monitor not complete, it
must show supported in PID
$01
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Table 40 - Engine idle service $01 PID validation (continued)

PID

Req'd Support:

Required Value

Comment

41, DATA_C, bits

0-7

ISO 15765-4 ALL — Fail if
OBD-Il, Warn if EOBD

IfBitO, 1,2, 3,4,5 6o0r7 =1,
corresponding  bit in  $01
DATA D must=1

If monitor enabled, it must
show supported in PID
$01

41, DATA_D, bits

0-7

ISO 15765-4 ALL — Fail if
OBD-lI, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bits 0 — 7 may be 0 or 1 for any
supported monitor indicated in
PID $01 DATA_C

Some supported monitors
may be complete.

41, DATA_D, bitg

0-7

ISO 15765-4 ALL — Fail if
OBD-ll, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bits 0 — 7 must all be 0 for any
unsupported monitor indicated in
PID $01 DATA_C

Unsuppdrted monitors
musf indicate “ready”

41, DATA_D, bits

0-7

ISO 15765-4 ALL — Fail if
OBD-Il, Warn if EOBD

If BitO, 1, 2, 3, 4,5, 6 or 7 =1,
corresponding  bit  inO\~$01
DATA_D must = 1

If monitor not complete, it
must shpw supported in
PID $01

60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines
and for HEV, PHEV, S/S.

42 ISO 15765-4 G, D - Fall 2 bytes long VPWR
43 ISO 15765-4 G- Fail if 2 bytes long, valué must be >0%. | LOAD_ABS > 0% at idle.
OBD-II, Warn if EOBD For HEV, PHEV S/S, must be 0 | S/S engine may be off,
to 100%. HEV, PHEV may be off or
at full logd (0 to 100%).
44 ISO 15765-4 G- Fail if 2 bytes'long EQ_RAT
OBD-Il, Warn if EOBD Check for usage of PID 4F
45 ISO 15765-4 G- Falil 1 byte long, value must be 0% to | TP_R in phormal range
unless $6C is supported if 50% for spark ignition engines,
OBD-II, Warn if EOBD value can be 0% to 100% for
compression ignition engines
and for HEV, PHEV, S/S.
Either $45 or $6C must be
supported for spark ignition
engines.
46 OBD-Ihor HD OBD — Warn 1 byte long, value must be -20 to | AAT in nprmal range
uniess $46 is supported 85deg C
47 1 byte long, value must be 0% to | TP_B in hormal range
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines
and for HEV, PHEV, S/S.
48 1 byte long, value must be 0% to | TP_C in normal range
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support: Required Value Comment
49 ISO 15765-4 D- Fail | 1 byte long, value must be 0% to | APP_D in normal range
40%
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal range
40%
4C 1 byte long
4D 2646 Mr—atrc 2-bytesleong—vatbe-must-be-0-+m MH—HME—s O m (59 s or
beyond less) after\Service $04
ALL — Fail unless
$21 supported
4E 2010 MY and 2 bytes long, value must be 0 m CLR TIME |[is O m (59 s or
beyond less) after Service $04
ALL — Fail unless
$31 supported

4F 4 bytes These four Yalues, if not $00,
shall be uged to calculate
scaling faftors for data
reported with PIDs $24 to
$2B, PIDs $34 to $3B, PID
$44 and PID $0B.

50 4 bytes This value, |if available, shall
be used to|calculate scaling
factors for MAF sensor.

51 2015 MY and Ybyte, value must be $00 to $17 FUEL_TYPE in SAE

beyond assigned range.
Fail if OBD-II or HD

OBD. (Not«equired

for EOBD);

52 1 byte ALCH_PCT

53 2 bytes EVAP_VPA

54 2 bytes EVAP_VP

55 1 byte value or 2 byte value, as | Short Tern Secondary O2

determined in Figure 10 Fuel Trim Bank 1/3
56 Toyte—vatueor2bytevatue, as [ tong—Term Secondary O2
determined in Figure 10 Fuel Trim Bank 1/3
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
57 1 byte value or 2 byte value, as | Short Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
58 1 byte value or 2 byte value, as | Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long, value must be greater | FRP not zero, HEV, PHEV,
than 0 kPa, may be = 0 for HEV, | S/S engine may be off.
PHEV, S/S.
5A 1 byte long, value must be 0% to | APP_Rdn normal range
40%
5B 2013 MY and 1 byte, value must be greater than | BAT_PWR
beyond zero percent
HEV and PHEV —
Fail if OBD-Il or HD
OBD
5C 2010 MY and 1 byte long, value must-be -20 to | EOT
beyond 150 deg C
D — Warn if OBD-II
or HD OBD
5D 2010 MY and 2 bytes long FUEL_TIMING
beyond
D — Warn if OBD-II
or HD OBD
5E 2010 MY and 2 bytes long, value must be greater | FUEL_RATE not zero, HEV,
beyond than zero L/h, may be = 0 for HEV, | PHEV, S/S e@ngine may be off.
D — Warn if.0BD-II | PHEV, S/S.
or HD OBD
5F 1 byte, value must be $0E to $10 EMIS_SUP [in SAE assigned
range
61 2010 MY and 1 byte TQ_DD
beyond
D — Fail if OBD-II or
HD OBD
62 2010 MY and 1 byte, value must be greater than | TQ_ACT not zero, HEV,
beyond zero percent, may be = 0 for HEV, | PHEV, S/S engine may be off.
D — Fail if OBD-Il or | PHEV, S/S.
HD OBD
63 2010 MY and 2 bytes long, value must be greater | TQ_REF not zero, HEV,
beyond than zero Nm, may be =0 for HEV, | PHEV, S/S engine may be off.
D — Fail if OBD-Il or | PHEV. S/S.
HD OBD
64 5 bytes long, all values must greater | TQ_MAX not zero, HEV,
than zero percent, may be = 0 for | PHEV, S/S engine may be off.
HEV, PHEV, S/S.
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
65 2010 MY and 2 bytes, Data A, at least one device | Auxilliary 1/0, may support
beyond must be supported in bits 0 — 3, bits 4 | PTO, diesel must support wait
D — Fail if OBD-II — 7 must be 0, Data B, bits 4 — 7 must | ti start lamp
or HD OBD be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor
$10, $0B or 87 sensor must be supported in bits 0 — | \iAEx  not zero, hyHEV,
supported 1, bits 2 — 7 must be 0. PHEVbrid, S/S engine may be
If supported, MAFA and MAFB values | off.
must be greater than 0 g/sec, may be
=0 for HEV, PHEV, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at least one | Engine Coolant Temperature
$05 is supported sensor must be supported in bits\0' — | EcT x in redsonable range
1, bits 2 — 7 must be 0.
If supported, ECT 1 and ECD 2 values
must be -20 to 120 deg-€.
Either $05 or $67 must be supported.
68 G - Warn unless | 7 bytes long, Data A, at least one | Intake  Aif  Temperature
$OF is supported sensor must.be supported in bits 0 — | Sensor
5, bits 6 — Zmust be 0. IAT xy in nofmal range
If supported, any IAT values must be -
20 teX120 deg C.
Either $0F or $68 may be supported.
69 2010 MY and 7 bytes long, Data A, at least one PID | Commandedl EGR and EGR
beyond must be supported in bits 0 — 5, bits 6 | Error
D — Fail unless — 7 must be 0. EGR_x_CMD s < or = 10% at
$2C is supported If supported, any EGR_x_CMD values | idle for spark ignition engines.
for OBD:-Il or HD must be < or = 10% for spark ignition | EGR rates| may be much
OBDB engines, < or = 100% for compression | higher  foy ~ compression
ignition engines. ignition, HEV and PHEV
engines.
If EGR_x_QMD = 0.0%, and
EGR_x_ACT = 0.0%,
EGRx—ERR must be 0.0%,

If EGR_x_CMD = 0.0%, and
EGR_x_ACT > 0.0%,
EGR_x_ERR must be 99.2%



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL

J1699®-3 Revised JUL2015

Page 74 of 273

Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
6A 5 bytes long, Data A, at least one | Commanded Diesel Intake
PID must be supported in bits 0 — 3, | Air Flow Control and Relative
bits 4 — 7 must be 0. Intake Air Flow Position
6B 5 bytes long, Data A, at least one | Exhaust Gas Recirculation
PID must be supported in bits 0 — 3, | Temperature
bits 4 — 7 must be 0. EGRT xy in normal range
If supported, any EGRT values
mustbe—=26to2i5degCforttey
scaling or -20 to 500 deg C for 4 deg
scaling.
6C ISO 15765-4 G- | 5 bytes long, Data A, at least one | Gommanded Throttle
Fail unless $45 is | PID must be supported in bits 0 — 3, /, Actuator Coptrol and Relative
supported if OBD-II | bits 4 — 7 must be 0. Throttle Posjtion
or HD OBD, Wam if | ¢ 5 ,hnorted, any TP_x_REL valdes | TP_x_REL ih normal range
EOBD or HD EOBD | st be 0% to 50% forhSpark
ignition engines, value canbé 0% to
100% for compression’ ignition
engines and for HEV,\RHEV, S/S.
Either $45 or “$6C must be
supported  for' spark ignition
engines.
6D 11 bytes fong, Data A, at least one | Fuel pressufe Control
PID must be supported in bits 0 — 5, | System
bits,6'~ 7 must be 0. FRT_x in repsonable range
I supported, any FRT_x values
must be -20 to 120 deg C.
6E 9 bytes long, Data A, at least one | Injection Prgssure Control
PID must be supported in bits 0 — 3, | System
bits 4 — 7 must be 0.
6F 3 bytes long, Data A, at least one | Turbocharggr Compressor
sensor must be supported in bits 0 | Inlet Pressufe
—1, bits 2 — 7 must be 0.
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Table 40 - Engine idle service $01 PID validation (continued)

PID

Req'd Support

Required Value

Comment

70

10 bytes long, Data A, at least one
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Data J, bits 4 — 7 must be 0.

Boost Pressure Control

71

6 bytes long, Data A, at least one
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Variable Geometry Turbo
(VGT) Control

Data F, bits 4 — 7 must be 0.

72

5 bytes long, Data A, at least one
PID must be supported in bits 0 — 3,
bits 4 — 7 must be 0.

Wastegate Control

73

5 bytes long, Data A, at least one
sensor must be supported in bits,©
—1, bits 2 — 7 must be 0.

Exhaust Pressure

74

5 bytes long, Data A, atleast one
sensor must be suppoérted in bits 0
—1, bits 2 — 7 mustybg 0.

Turbocharger RPM

75

7 bytes long, Data A, at least one
sensor must be supported in bits 0
— 3, bits 4=7 must be 0.

If supperted, any TCA_Cxxx values
mustbe -20 to 120 deg C, any
TCA Txxx values must be -20 to
1000 deg C.

Turbocharger A Temperature
TCA_Cxxx ih normal range
TCA_Txxx in normal range

76

7 bytes long, Data A, at least one
sensor must be supported in bits 0
— 3, bits 4 — 7 must be 0.

If supported, any TCB_Cxxx values
must be -20 to 120 deg C, any
TCB_Txxx values must be -20 to
1000 deg C.

Turbocharger B Temperature
TCB_Cxxx ip normal range
TCB_Txxx i normal range
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
77 5 bytes long, Data A, at least one | Charge Air Cooler
sensor must be supported in bits 0 | Temperature (CACT)
— 3, bits 4 —7 must be 0. CACT xy in normal range
If supported, any CACT xy values
must be -20 to 120 deg C.
78 9 bytes long, Data A, at least one | Exhaust Gas Temperature
sensor must be supported in bits 0 | (EGT) Bank 1
=3 hitsA=7mustbe -
79 9 bytes long, Data A, at least one | Exhaust:Gas$ Temperature
sensor must be supported in bits 0 | (EGT)\Bank|2
— 3, bits 4 — 7 must be 0.
7A 7 bytes long, Data A, at least one |-Diesel Partigulate Filter (DPF)
PID must be supported in bits 0~2) { Bank 1
bits 3 — 7 must be 0.
7B 7 bytes long, Data A, atleast one | Diesel Partiqulate Filter (DPF)
PID must be supported,in-bits 0 — 2, | Bank 2
bits 3 — 7 must be 0
7C 9 bytes long, Data A, at least one | Diesel Partiqulate Filter (DPF)
PID must be supported in bits 0 — 3, | Temperature¢
bits 4 — 7_must be 0.
7D 2010 MY and 1 bytedong, Data A, bits 4 — 7 must | NOx NTE cgntrol area status
beyond be O«
D - Fail if MD, HD
OBD
7E 2010 MY and 1 byte long, Data A, bits 4 — 7 must | PM NTE control area status
beyond be 0.
D - Fail «f\MD, HD
OBD
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Table 40 - Engine idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
7F 2010 MY and beyond 13 bytes long, Data A, at least one | Engine Run Time
ALL — Fail if MD. HD OBD PID must be supported in bits 0 — 2,
' bits 3 — 7 must be 0.
81 2010 MY and beyond 41 bytes long, Data A, at least one | Engine Run Time for AECD
D — Fail if MD. HD OBD PID must be supported in bits 0 —4, | #1 - #5
’ bits 5 — 7 must be 0.
82 41 bytes long, Data A, at least one | Engine Run Time for AECD
PID must be supported in bits 0 — 4, | #6 - #10
bits 5 — 7 must be 0.
83 9 bytes long, Data A, at least one NOx\Sensot
sensor must be supported in bits 0
— 3, bits 4 — 7 must be 0.
84 1 byte Manifold Sufface
Temperaturg
85 2013 MY and beyond 10 bytes long, Data A, at'least one | NOx Control System
D — Fail if OBD-Il or HD OBD | S€nsor must be supported in bits 0
— 3, bits 4 — 7 must'ke 0.
Note: This check will erroneously
fail a compression ignition vehicle
not equippéd with a NOx Reagent
System.
86 5 bytes long, Data A, at least one | Particulate Natter (PM)
sensor must be supported in bits 0 | Sensor
~'1, bits 2 — 7 must be 0.
87 G —Warn unless $0B, $10.ef | 5 bytes long, Data A, at least one | Intake Manifold Absolute
$66 supported sensor must be supported in bits 0 | Pressure (MAP) not zero,
— 1, bits 2 — 7 must be 0. If | HEV, PHEV]| S/S engine may
supported, values must be greater | be off.
than 0 kPa, may be = 0 for HEV,
PHEV, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
88 2013 MY and beyond 13 bytes SCR Inducement System
D — Fail if MD, HD OBD
89 41 bytes long, Data A, at least one | Engine Run Time for AECD
PID must be supported in bits 0 — 4, | #11 - #15
bits 5 — 7 must be 0.
8A 41 bytes long, Data A, at least one | Engine Run Time for AECD
PID must be supported in bits 0 — 4, | #16 - #20
bits 5 — 7 must be 0.
8B 2013 MY and beyond 7 bytes Diesel Aftertreatment status
D - Fail if OBD-Il or HD OBD
8C 17 bytes Wide Range 02
8D 1 byte TP_G
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Table 40 — Engine off service $01 PID validation (continued)

sensor must be supported in bits 0 — 7.

PID Req'd Support Required Value Comment
2010 MY and beyond ) o
8E 1 byte long Engine Friction Percent
D — Warn if OBD-Il or Torque
HD OBD
8F 7 bytes long, Data A, at least one | PM Sensor Output
sensor must be supported in bits 0 — 3.
90 3 byte long WWH-OBD| Vehicle OBD
System\Info
91 5 bytes long WWH-OBD ECU OBD
System Info
92 2 bytes long Fuel System Control Status
(Compr Ign
93 3 bytes long WWH-OBD| Vehicle OBD
Counters
94 12 bytes long NOx Inducement
98 9 bytes long{/Data A, at least one | Exhaust Gas Temperature
sensor must.be supported in bits 0 — 3, | (EGT) Bank|1
bits 4 — Zimust be 0.
99 9 _bytes long, Data A, at least one | Exhaust Gas Temperature
sensor must be supported in bits 0 — 3, | (EGT) Bank|2
bits 4 — 7 must be 0.
9C 17 bytes long, Data A, at least one | O2 Sensor (wide range)
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6.11 Verify Servic

e $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests when there is no DTC stored, that at least one
ECU supports Service $02 PID $02 and that PID $02 Frame $00 contains $0000.

Procedure:

6.11.1 [For all protocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs.

Table 41 - Request powertrain freeze frame data response message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Valug (KHex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
Table 42 - Request powertrain freeze frame data response message
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
#4 DTC High Byte of PXXXX 00 DATA_A
#5 DTC Low Byte of PXXXX 00 DATA_B

Evaluation criteria:

If an ECU does no
15765-4 protocols.

support Service $02, it shall\not respond to a Service $02 request for SAE J1850, |
The ECU can either not respond or send a negative response ($7F, $11) for ISO 14

Each ECU that supports Service $02 and has no freeze frame data stored shall respond with a positiv

$02 indicating $00

At least one ECU s
as a failure.

Procedure:

DO:

hall report that'no freeze frame DTCs are stored (PID $02 is $0000) in the vehicle or t

SO 9191-2, or ISO
P30-4 protocol.

b response for PID

his shall be flagged

6.11.2 [For all pro

ocols| Transmit Service $UZ, PID support PIDs $00, $20, $40, $60, $30, $A0, $CO0, al

nd $EO, Frame $00

request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported
by each ECU as being supported.

Table 43 - Request powertrain freeze frame data request message (read supported PIDs)

for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
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Table 44 - Request powertrain freeze frame data response message (report freeze

frame PID values)

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 15t supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D
Cl= Conditional[— "data B - D” depend on selected PID

Evaluation criteria:

If an ECU has a frepze frame DTC, but does not support Service $02, PID $00, Frame $00,-this’shall be f|

If only one ECU sU
and either $11, $4
or $67, and $0C m

When more than o
$67, $0C, $0D, an
For EOBD, only $0

If all PID support P
as a failure.

pports Service $02, Frame $00, PID $02, at a minimum, PIDs $02;.$04, either $05
b or $49 must be supported by the vehicle that has a freeze frame,DTC. For EOBD,
st be supported.

ne ECU supports Service $02, Frame $00, PID $02, thén, at a minimum, PIDs $02
1 either $11, $45 or $49 must be supported by each-corresponding ECU that has a
2, $04, $05 or $67, and $0C must be supported.

If an ECU th

when it is request

6.11.3 [For all prgtocols] Request next unsupperted PID-support PID ($20, $40, $60, $80, $A0, $CO, o
to ensure ECU can respond properly to unsupported PID and does not terminate communicatio

6.11.4 Transmit

t has a freeze frame DTC :indicates that

then this shall be flagged as a failure.

ervice $01, PID $00 request message to determine if any emission-related ECUs h

communicgtion.

a PID/TID/OBDMID/INFO
PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/TID/O

6.11.5 [For ISO 1p765-4 protacol only] Transmit request for all supported PID support PIDs, up to thre
$00, $20, {40), (PIDs’/$60, $80, $A0), and (PIDs $CO0, $E0) through the highest supported H
results.

agged as a failure.
or $67, $0C, $0D,
only $02, $04, $05

$04, either $05 or
freeze frame DTC.

IDs for an ECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged

TYPE Supported
BDMID/INFOTYPE

r $EO) for all ECUs
N (single request).
hve dropped out of

e messages (PIDs
ID and again note
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Table 45 - Request powertrain freeze frame data request message (read supported PIDs)
for ISO 15765-4 protocol

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/iC 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 fra[ne #0O0 urc U0 FRNO_

U= User Optiodlal

C = Conditional|— parameter is only included if preceding PID# is included

Tablg 46 - Request powertrain freeze frame data response message (report freeze ffame
PID values)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1stlsupported PID M 00 PID_
#3 frame # M 00 FRNO _
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 mY} supported PID Cc2 XXXXXAXX PID_
#3 frame # Cc2 XX FRNO_
#4 data record of m" supported PID =\[-data A, C3 XXXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend‘on selected PID

C2 = Conditional|— parameter shall be the same value as included in the request message if supported

C3 = Conditional|— data A shall.be included if preceding PID is supported

C4 = Conditional|— parameters and values for “data B - D” depend on selected PID number

Evaluation criteriT:

Each ECU that has a freeze frame DTC must report the same supported PIDs for single and group request messages.

6.11.6 [For ISO 15765-4 protocol only] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF,
$C1-$DF $E1-$FF, send the corresponding Service $02, Frame $00 PID request messages and note the response.
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Table 47 - Request powertrain freeze frame data response message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
Table 48 - Request powertrain freeze frame data response message
Message directipi— [ ECU#I — EX@emal [est equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value)(Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
#4 DTC High Byte of $0000 00 DATA_A
#5 DTC |.ow Byte of $0000 00 DATA B

Evaluation criteria:

For all the Service 502, PID $02, Frame $00 responses, the reported data must be equal to $0000. This

fault codes being reécorded.

corresponds to no

If an ECU does nof support Service $02, it shall not respond teaService $02 request for ISO 15765-4 protocol.

For 1ISO 15765-4 pfotocol, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 reque

$03-$1F, $21-$3F,($41-$5F, $61-$7F, $81-$9F, $A1-$BE; $C1-$DF $E1-$FF.

6.12 Verify Servige $03 — Request emission-relatéd DTCs, engine running

st for PID $01, PID

Purpose: To verify that no DTCs are stored ‘hefore proceeding through the next test sequence and that there are correct

and consistent responses for Service $014PID $01 requests and Service $03 requests.

Procedure:

6.12.1 [For all protocols] TranSmiit Service $01, PID $01 request message and note results.

Table 49 - Request current powertrain diagnostic data request message for all protdg

cols

Message directipn’) | External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID(01)
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Table 50 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID_01
#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D

Evaluation criterila:
DATA A, bits 0-6 must be zero (no DTCs) and DATA A bit 7 must be zero (MIL is off).
6.12.2 [For all pratocols] Transmit Service $03 request. Verify that a proper response is fegeived

fable 51 - Request emission-related diagnostic trouble codesrequest messags
for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTCs request SID 03 SIDRQ
Table 52 - Request emission-related diagnostic trouble codes response message [for
1ISO;15765-4
Message directipn: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-telated DTCs stored in this ECU} 00 #OFDTC

Table 53 } Request emissienh-related diagnostic trouble codes response message for ISQ 14230-4

Message directipn: | All ECUs — External test equipment
Message Type: | /Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
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Evaluation criteria:
For ISO 15765-4 and 1ISO 14230-4 protocols, verify that at least one Service $03 DTC response with zero DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no
DTCs is allowed, but not required.

For 1ISO 14230-4 interfaces, the ECU will respond with a message indicating no DTCs (DTC#1, DTC#2, and DTC#3 shall
be all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs are stored
by setting the parameter # of DTC to $00.

For all protocols, ak an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 reguest will generate
a warning. This can be used to determine if this is the correct behavior for the vehicle.

6.13 Verify Servige $05 - Request oxygen sensor monitoring test results, engine running

Purpose: To verify the correct response to Service $05 request messages, and to verify,that the ECU rgsponds properly to
a request for an unsupported Service $05 TID.

Procedure:

6.13.1 [For all prdtocols] Transmit Service $05, Test ID $00, HO2S12 ($02) and note response. (All vghicles that support
Service $0b should have at least one O2 sensor [HO2S12]; TIB,$00 is not defined.)

Table $4 - Request oxygen sensor monitoring test results request message for all prdtocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are inthexadecimal) Byte Value (Hex) Mnemonic
#1 Request oxygen sensor monitoring test results request SID 05 SIDRQ
#2 Tegt ID 00 TID
#3 O2|Sensor # 02 02SNO

Evaluation criteria:

Each OBD ECU that supports this\test Service can either not respond to an unsupported TID or resppnd within the time
defined in Section 4.2. A positive-fesponse is allowed, but not required, if Service $05 is supported by thé J1850, ISO 9141-
2 and ISO 14230-4 protocols.

If Service $05 is n¢t supported, no response is allowed for J1850 and ISO 9141-2. For ISO 14230-4 pyotocol, either a no
response or a negative response message ($7F, $11) is allowed.

No response to any Service $05 request is allowed for the ISO 15765-4 protocol.
6.14 Verify Service $06 - Request on-board monitoring test results, engine running

Purpose: To verify that each ECU responds correctly to a Service $06 request, that for ISO 15765-4 protocol, the OBDMID
support data in the responses is in the expected ranges for monitors indicated as supported in Service $01, PID $01, and
verify that the minimum set of specified OBDMIDs are supported. Verify that all Service $06 data and limits are set to zero
for ISO 15765-4. For all other protocols, the data must be greater than or equal to the minimum test limit or less than or
equal to the maximum test limit.
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Procedure:

6.14.1 [For all protocols] Transmit Service $06 OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $CO, and $EO
request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the
OBDMIDs reported by each ECU as supported.

Table 55 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read supported OBDMIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 Orn-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID

Table 56 - Requlest on-board monitoring test results for continuous and non-continuously monitored systems
response message (report supported OBDMIDs) for 1ISO 9141-2, J1.850
and ISO 14230-4 protocols

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
#2 Tepst ID M XX TID
#3 FillerByte M FF FB
dafa record of supported Test IDs = [ DATAREC_

#4 Data A: supportéd-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 Data D:Supported Test IDs ] M XX DATA_D

Table 57 - Requlest on-board monitoring test results for continuous and non-continuously monitored systems
response message (reportsupported OBDMIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cwvt Hex Vglue | Mnemonic

#1 Request on-board monitoring.test results for continuous and non-continuously M 46 SIDPR
monitored systems resporise SID
daja record of supported OBDMID = | OBDMIDREC

#2 18t supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXAXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1 = Conditional|—@BDMID value shall be the same value as included in the request message if supported by the ECU

C2 = Conditional — value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected OBDMID value (see

C1)

Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no OBDMIDs are supported, this shall be flagged as a failure.

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

failure.

6.14.2 [For ISO 15765-4 protocol only] Transmit request for all OBDMID support OBDMIDs as two messages (OBDMID
$00, $20, $40, $60, $80, $A0), and (OBDMIDs $CO, $EO) and again note results.
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Table 58 - Request on-board monitoring test results for continuous and non-continuously monitored systems

request message (read supported OBDMIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cwvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID

#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M 00 OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 20 OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 40 OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 60 OBDMID
#6 Orj-Board Diagnostic Monitor ID (OBDMIDs supported) U 30 OBDMID
#7 Orn-Board Diagnostic Monitor ID (OBDMIDs supported) U AO OBDMID

U= User Optional.

Table 59 - Requ

est on-board monitoring test results for continuous and non-continuously mor
response message (report supported OBDMIDS)

itored systems

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Requiest on-board monitoring test results for continuous and non-continyously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = | OBDMIDREC
#2 1t supported OBDMID M XX OBDMID
#3 Data A: supported GBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported*OBDMIDs, M XXXXXHXX DATA_ B
#5 Data C: supperted OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supperted OBDMIDs ] M XXXXXAXX DATA_D
data record of supported OBDMID = | OBDMIDREC
#n-4 miTsupported OBDMID C1 XX OBDMID
#n-3 Data A: supported OBDMIDs, Cc2 XXXXXHXX DATA_A
#n-2 Data B: supported OBDMIDs, Cc2 XXXXXHXX DATA B
#n-1 Data C: supported OBDMIDs, Cc2 XXXXXHXX DATA_C
#n Data D: supported OBDMIDs ] Cc2 XXXXXAXX DATA_D
C1 = Conditional|— OBDMID value shallbe'the same value as included in the request message if supported by the ECU
C2 = Conditional|— value indicates ©BDMIDs supported; range of supported OBDMIDs depends on selected PBDMID value (see
C1)

Evaluation criteria:
Each ECU must re

6.14.3 [ISO 1576

port thé.same supported OBDMIDs for single and group request messages.

Cor all
™=

E A nratnenle Anhil
© 1 ottt
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7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request message and note the response.

Table 60 - Request on-board monitoring test results for continuous and non-continuously monitored systems

request message (read OBDMID test values) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 61 - Request on-board monitoring test results for continuous and non-continuously monitored systems

response message (report OBDMID test values)

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = | OBDMIDREC
#2 On-Board Diagnostic Monitor ID M XX OBDMID
#3 Std./Manuf. Defined TID#1 M XX S/MDTID
#4 Unit And Scaling ID#1 M XX UASID
#5 Test Value (High Byte)#1 M 00 TVHI
#6 Test Value (Low Byte)#1 M 00 TVLO
#7 Min. Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min. Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
data record of supported OBDMID = | OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID Cl XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 XX S/MDTID
#n-6 Unit And Scaling ID#m Cc2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m c2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m Cc2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m Cc2 00 MAXTLHI
#n Max. Test Limit (Low Byte)#m ] c2 00 MAXTLLO

requested IMonitor ID.

C2 = Conditional|— parameter and value depends on selected Manufacturer Defined TID number and are only
Manufacturer Defined TID is supported by the ECU. The valtie shall be zero ($00) in case the On-Board [
has not beg¢n completed at least once since Clear/reset:emission-related diagnostic information or battery

C1 = Conditional|— parameter is only present if more than one (1) Manufacturer Defined TID is supported by the ECU for the

included if the
Diagnostic Monitor
disconnect.

Evaluation criteria:

Based on OBD manitor support data from Service $01, PID $01, verify that all OBDMIDs that are reporﬂ)ed as supported in

5.14.1 by each ECp respond with the required-data and within the expected range as shown in Table 6
support for supporfed monitors or supportoutside the defined expected OBDMID ranges for each supp

be flagged as a failure.

For 2010 MY and heyond, the support bit status shall match the data reported from Operator Prompt 4. I
between DATA_B pit 3, and Operator Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this
for compression ignition engines only (i.e., bit 3 = 0 but Operator Prompt indicates diesel. Note that
support CCM requirements, (Service $01, PID $01, Data_B, bit 2 = 1), the status of Service $01, PID $(

irrelevant and may|be set+to either gasoline or diesel.

. Lack of OBDMID
orted monitor shall

consistent support
shall be a warning
or ECUs that only
1, DATA_Bbit 3 is

If Service $01 PID $1 indicates support for a monitor, at least one OBDMID shall be supported in the "Allowed OBDMID
Range" for at least one ECU as shown in Table 62 unless otherwise indicated in the "Required OBDMIDs" section of the
table. Vehicles which do not comply shall flagged as a failure.

OBDMID support is not allowed in the followed, prohibited ranges: $11 - $1F, $25 - $30, $3E - $3F, $51 - $5F, $65 - $70,
$75 - $7F, $87 - $8F, $92 - $97, $9A - $9F, $B4 - $BF, $C1 - $DF, $E1 - $FF. Vehicles which do not comply shall flagged
as a failure. The range $E1 - $FF is allowed for EOBD only.

Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO must report $00.
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OBDMIDs $00 -$10, Test IDs $01, $02, $03, and $04 are constants and are not required to be reset to zero. For these Test
IDs, TVHI and TVLO may be equal to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

Misfire OBDMIDs $A1, $A2, $A3, $A4, $A5, $A6, $A7, $A8, $A9, $SAA, $AB, SAC, $AD, $AE, $AF, $BO, and $B1 may report
misfire data after the engine has been started, therefore, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO and
are not required to be $00.

Some manufacturers have engine-off monitors, e.g., 02 sensors that run as soon as the ignition is turned on. These monitors
may report test results on Service $06 immediately after DTCs are cleared. If a Service $06 Test ID reports a test value,
and test limits that are not zero, it shall not be considered a failure, but a warning that each manufacturer will need to

analyze.

Table-62-OBDMID Validatiop——

Monitor Suppqrted PID $01 Required OBDMIDs Allowed OBDMID
Range
Spark Ignition Mgnitors DataB bit3=0
Supported
Misfire DataBhit0=1 $A2 SDTID $0B, $A2 SDTID $0CAEyl 1) for $A1 - $B1
OBD-II only
Fuel System DataBbhit1=1 No OBDMIDs required $81 - $84
CCM DataBbit2=1 No OBDMIDs required
Catalyst DataC hit0=1 $21 (Bank 1) $21 - $24
Heated Catalyst DataChit1=1 At least one OBDMID in the allowed range $61 - $64
Evap Systemn DataChit2=1 At least one OBDMID in the allowed range $39 - $3D
Secondary Air DataChit3=1 At least one@BDMID in the allowed range $71 - $74
Reserved, mustbe 0 Data C bit4 =0
02 Senso DataC hit5=1 $01 (Bank 1 Sensor 1) $01 - $10
02 Heater DataChit6 =1 No OBDMIDs required $41 - $50
EGR and/or \WT DataChit7=1 At least one OBDMID in the allowed range $31 - $38
Compression Ignitions DataBbit3=1
Monitors Suppdgrted
Misfire Data B hit0 =1 $A2 SDTID $0B, $A2 SDTID $0C (Cyl #1) for $AL - $B1
OBD-Il only
Fuel System DatasB bit1=1 No OBDMIDs required $81 - $84
CCM DataBbit2=1
HMHC Catalyst DataCbhit0=1 At least one OBDMID in the allow range $21 - $24
NOx Aftertreatment DataChit1=1 At least one OBDMID in the allow range $90 - $91,
T $98 - $99
Reserved, must be 0 DataCbit2=1
Boost Pressure DataCbhit3=1 At least one OBDMID in the allow range $85 - $86
Reserved, must be 0 DataC bit4=0
Exhaust Gas Sensor DataChbit5=1 $01 (Bank 1 Sensor 1) $01 - $10
PM Filter DataCbit6 =1 $B2 (Bank 1 Sensor 1) $B2 - $B3
EGR and/or VVT DataChit7=1 At least one OBDMID in the allowed range $31 - $38
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6.14.4 [ISO 9141-2, 31850 and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-
$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request message and note the

response.

Table 63 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read OBDMID test values) for ISO 9141-2, J1850 and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Value [ Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID

Table 64 - Requi

est on-board monitoring test results for continuous and non-continuously mof
response message (report OBDMID test values)

itored systems

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Requpst on-board monitoring test results for non-continuously monitored M 46 SIDPR
syste[ns response SID
#2 Tepst ID (report test results) XX TID
#3 Tepst Limit Type & Component ID M XX TLTCID
daja record of Test ID = [ TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (High Byte) C XX TLHI
#7 Test Limit (LowByte) | C XX TLLO
C =Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit Type |& Component ID
value (bit 7)

Evaluation criteria:

The test value(s) n

Some manufacture
may report test res
a failure.

6.14.5 [Forall pro
all ECUs t
(single req

6.14.6 Transmit S

Liest),

ust be greater than or equahtothe Min Test Limit(s) and less than or equal to the Mg

rs have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is turned
Llts on Service $06¢1f\a Service $06 Test ID reports a test value, and test limits, it shal

tocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A
h ensure, ECU can respond properly to an unsupported OBDID and does not termin

ervice $01, PID $00 request message to determine if any emission-related ECUs h

X Test Limit(s).

bn. These monitors
not be considered

0, $CO0, or $EO) for
ate communication

hve dropped out of

communication.

Evaluation criteria:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to a diagnostic message, this shall be flagged as a failure.

6.15 Verify Service $07 - Request pending emission-related DTCs, engine running

Purpose: To verify that all ECUs respond correctly to a Service $07 request and there are no pending emission-related

DTCs reported.
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Procedure:

6.15.1 [For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC
count set to zero and no DTCs.

Table 65 - Request emission-related diagnostic trouble codes detected during current or last completed driving

cycle request message for all protocols

Message directi

on: | External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Request emission-related diagnostic trouble codes detected during

07

currgnt or last completed driving cycle request SID

SIDRQ

Table 66 - Reque

cycle response message for ISO-15765-4

st emission-related diagnostic trouble codes detected during current orlast cg

mpleted driving

Message directi

pn: | All ECUs — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Reqyest emission-related diagnostic trouble codes detected during 47 SIDPR
currgnt or last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 67 - Reque

cycle response message for ISO 14230-4

st emission-related diagnostic trouble codes.detected during current or last cq

mpleted driving

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values arg-in hexadecimal) Byte Value (Hek) Mnemonic

#1 Request emission-related DTC response SID a7 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

For ISO 15765-4 a

nd-ISO 14230-4 protocols, verify that at least one Service $07 DTC response with zercr DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no

DTCs is allowed, b

ut not required.

For ISO 14230-4 interfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, DTC#2, and DTC#3 shall
be all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by setting

the parameter # of

DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.
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6.16 Verify Service $08 - Request control of on-board system, test or component, engine running

Purpose: To verify that each ECU responds correctly to a Service $08 requests during engine-running conditions and to
determine which TIDs are supported by each ECU. To verify the correct response to unsupported TIDs.

Procedure:

6.16.1 [For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $CO, and $EO request
message through the highest supported TID TO DETERMINE WHICH TIDS ARE SUPPORTED. Note TIDs reported
by each ECU as being supported.

Table 68 - Request control of on-board device request message (read supported TIDs) for all protocols

|
Parameter Name Cvt Hex: Vallue Mnemonic

Data Byte
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported) M XX TID

Tablg 69 - Request control of on-board device response message (report supported [TIDs)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic

#1 Requiest control of on-board device response message SID M 48 SIDPR
daja record of supported TIDs = [ TIDREC_

#2 18t supported TID M XX TID
#3 Data A: supported TIDs; M XXXXXAXX DATA_A
#4 Data B: supported TIDs) M XXXXXAXX DATA_B
#5 Data C: supported FIDs, M XXXXXAXX DATA_C
#6 Data D: supported-TIDs ] M XXXXXAXX DATA_D

C1 = Conditional|— TID value shall be the same value as included in the request message if supported by the ECU

C2 = Conditional|— value indicates TIDs supported; range,ef-supported TIDs depends on selected TID value ($ee C1) for ISO

15765-4. For J1850, 1SO9141-2 and ISO 14230-4,.Data A-E shall be filled with $00 if unused.

Evaluation criterig:
If the service is notlsupported by an ECU, no response is allowed for SAE J1850, ISO 9141-2 and I1SO

If the service is nagt supported for 1ISO©-14230-4, the ECU will either not respond, or respond with a
message ($7F, $08, $11).

If all TID support T|Ds for an'lECU indicate that no TIDs are supported, this shall be flagged as a failure,

There is no legislafive requirement to support Service $08. If Service $08 is not supported, it shall be flz
that each manufacfureriwill need to analyze.

15765-4.

negative response

gged as a warning

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

failure.

6.16.2 [For ISO 15765-4 protocol only] Transmit request for all TID support TIDs as two messages (TIDs $00, $20, $40,

$60,

$80, $A0), and (TIDs $CO0, $EO0) and again note results.
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Table 70 - Request control of on-board device request message (read supported TIDs) for

ISO 15765-4 protocol

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported: $01 - $20) M 00 TID
#3 TID#2 (Test IDs supported: $21 - $40) U 20 TID
#4 TID#3 (Test IDs supported: $41 - $60) U 40 TID
#5 TID#4 (Test IDs supported: $61 - $80) U 60 TID
#6 TID#5 (Test IDs supported: $81 - $A0) U 80 TID
#7 TIPF6 (TesTTDS supported: $AT - $CU) U AU TID
U= User Optiodlal
Tablg 71 - Request control of on-board device response message (report supported [TIDs)
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Requiest control of on-board device response message SID M 48 SIDPR
daja record of supported TIDs = [ TIDREC_
#2 18t supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXAXX DATA_A
#4 Data B: supported TIDs, M XXXXXHXX DATA_ B
#5 Data C: supported TIDs, M XXXXXHAXX DATA_C
#6 Data D: supported TID$\] M XXXXXAXX DATA_D
data record of supported TIDs = [ TIDREC_
#n-4 mt supported-TID C1 XX TID
#n-3 Data A: supported TIDs, Cc2 XXXXXHAXX DATA_A
#n-2 Data B: supported TIDs, Cc2 XXXXXAXX DATA_B
#n-1 Data.C) supported TIDs, Cc2 XXXXXAXX DATA_C
#n Data D: supported TIDs ] Cc2 XXXXXHAXX DATA_D
C1 = Conditional|— TID value shall be the samewalue as included in the request message if supported by the ECU
C2 = Conditional|— value indicates TIDs supported; range of supported TIDs depends on selected TID value ($ee C1) for ISO
15765-4. For J1850, 1S09141-2 and¥SO 14230-4, Data A-E shall be filled with $00 if unused.
Evaluation criterig:
Each ECU must report the same supported TIDs for single and group request messages.
6.16.3 [For all profocols}Request next unsupported TID support TID ($00, $20, $40, $60, $80, $A0, $C0Q, $EO0) for all ECUs
to ensure that the'ECU can respond properly to an unsupported TID and does not terminate conrmunication (single
request).

6.16.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of
communication.

Evaluation criteria:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.
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6.17 Verify Service $09 - Request vehicle information, engine running

Purpose: To verify that all ECUs respond correctly to Service $09 requests with the engine running and to verify that VIN,
CALIDs, and CVNs for reprogrammable ECUs are supported in the returned responses.

Procedure:

6.17.1 [For all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request
messages through the highest supported INFOTYPE to determine which INFOTYPEs are supported. Note the
INFOTYPEsS reported by each ECU as being supported.

TABLE 72 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE (REQUEST SUPPORTED INFOTYPE) FOR

Al l _DOAT A~ O
ALL TTINUTUCUCULO

Data Byte Parameter Name Cvt HexVdlue | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfpType#1 (InfoType s supported) M XX INFTYP

Table 73 - Requlest vehicle information response message (request supportedyinfoType) for ISP 9141-2, J1850
and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Vdlue [ Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfpType M XX INFTYP_
#3 MgssageCount M XX MC_

data record of InfoType = [ DATAREC_

#4 Data A: supported InfoTypes, M XXXXXAXX DATA_A
#5 Data B: supported {afoTypes, M XXXXXAXX DATA_B
#6 Data C: supported-infoTypes, M XXXXXAXX DATA_C
#7 Data D: supported InfoTypes ] M XXXXXAXX DATA D

Table 74 - Request vehicle information respaofise message (request supported InfoType) for ISO[15765-4 protocol

Data Byte Parameter Name Cvt Hex Vglue Mnemonic

#1 Reqguest vehicle informatign'yesponse SID M 49 SIDPR
daja record of supported InfoTypes = [ INFTYPREC

#2 15t supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXAXX DATA_A
#4 Data B: supported InfoTypes, M XXXXXAXX DATA_B
#5 Data C: supported InfoTypes, M XXXXXAXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXAXX DATA_D

C1l = Conditional|=INFOTYPE value shall be the same value as included in the request message if supported| by the ECU

C2 = Conditional — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected INFOTYPE

value (see C1)

Evaluation criteria:

Verify that one and only one ECU on the vehicle supports INFOTYPE $02 (VIN) for Light Duty and Heavy Duty OBD-II and
Heavy Duty EOBD, no ECUs or no more than one ECU on the vehicles supports VIN for Light Duty EOBD. (EOBD does
not require VIN support, however, if VIN is not supported, this shall be flagged as a warning.). Verify that one and only one
ECU on the vehicle supports INFOTYPE $0D (ESN) for 2013 MY and beyond Heavy Duty OBD-II.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. Verify that CALID (INFOTYPE $04) is
supported by the expected number of ECUSs, as indicated by the operator prompt. (EOBD requires CALID support.)
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Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. For OBD-Il and HD OBD,
the number of ECUs that report CVNs must match or exceed the number of ECUs input by the operator at prompt 2. (Non-
reprogrammable ECUs are not prohibited from outputting CVNs.) (EOBD does not require CVN support.)

Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for OBD-II. In-use Performance
Indicator (INFOTYPE $08 or INFOTYPE $0B) must be supported for the 2007 MY and beyond or this shall be flagged as a
failure for OBD-II. Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for EOBD if IPT
support is indicated by Operator Prompt 5 or this shall be flagged as a failure.

If IPT is supported for either OBD-Il or EOBD, verify that both INFOTYPE $08 and $0B are not supported. If they are, this
shall be flagged as a failure.

For OBD-Il and E@BB-ECUs-that-suppe iy that IPT suppo G{J matches Service
$01, PID $01, DAT|A_B bit 3. If b|t3 0 (spark |gn|t|on) then INFOTYPE $08 shall be supported, if bit 3 = 1 (compression
ignition), then INFOTYPE $0B shall be supported. For 2010 MY and beyond, the support bit status’shall match the data
reported from Operator Prompt 4. Inconsistent support between DATA B bit 3, INFOTYPEs $08 and|$0B and Operator
Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this shall be a warning for compression ighition engines only
(i.e., bit 3 =0 but Qperator Prompt indicates diesel). Note that for ECUs that only support ECM requiremients, (Service $01,
PID $01, Data_B, hit 2 = 1), the status of Service $01, PID $01, DATA_B bit 3 is irrelevant and may be sgt to either gasoline
or diesel.

For OBD-II only, vgrify that INFOTYPE $0A is supported for 2010 MY and beyand.vehicles. If the vehicle does not support
ECU name, this shgall be flagged as failure, however, if the vehicle is a 2010,—2012 MY vehicle that dogs not support ECU
name, the manufagturer can present the CARB Executive Officer with the-manufacturer's proposed phjase-in plan and an
explanation as to why the vehicle is not required to comply. (EOBD does)het require ECU name supporf.)

If all INFOTYPE sypport PIDs for an ECU indicate that no INFOTYPEs are supported, this shall be flagged as a failure.
If an INFOTYPE higher than $12 is supported, this shall be flagged as a failure.

For 1ISO 15764-4 pfrotocol only, if INFOTYPE $01, $03, $05 or $07, $09, $0C, $0E is supported, this sHall be flagged as a
warning.

If an ECU indicatgs that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that

ECU does NOT agtually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
failure.

6.17.2 [For ISO 15765-4 protocol pnly] Transmit request for all INFOTYPEs as two messages (INFQTYPEs $00, $20,
$40, $60,[$80, $A0), AND (INFOTYPES $CO0, $E0) and again note results.

Table 75 - Requept vehiclginformation request message (request supported InfoType) for ISO 156765-4 protocol

Data Byte Parameter Name Cwvt Hex Vqlue Mnemonic
#1 Requestvehicle information request SID M 09| SIDRQ
#2 InfoType#1 (InfoTypes supported: $01 - $20) M 00 INFTYP
#3 InfoType#2 (InfoTypes supported: $21 — $40) U 20 INFTYP
#4 InfoType#3 (InfoTypes supported: $41 - $60) U 40 INFTYP
#5 InfoType#4 (InfoTypes supported: $61 - $80) U 60 INFTYP
#6 InfoType#5 (InfoTypes supported: $81 - $A0) U 80 INFTYP
#7 InfoType#6 (InfoTypes supported: $A0 - $CO) U AO INFTYP

U= User Optional.
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Table 76 - Request vehicle information response message (request supported InfoType)

Data Byte Parameter Name Cwvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC
#2 15t supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXXXX DATA_A
#4 Data B: supported InfoTypes, M XXXXXXXX DATA_B
#5 Data C: supported InfoTypes, M XXXXXXXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXXXX DATA_D
data record of supported InfoTypes = [ INFTYPREC
#n-4 milsupperted-riotype o XX INFTYP
#n-3 Data A: supported InfoTypes, Cc2 XXXKXAXXK DATA_A
#n-2 Data B: supported InfoTypes, c2 XOOXAXX DATA_B
#n-1 Data C: supported InfoTypes, Cc2 XXXXXAXX DATA_C
#n Data D: supported InfoTypes ] c2 XXXXXHAXX DATA_D
C1 = Conditional|— INFOTYPE value shall be the same value as included in the request message if'supported|by the ECU
C2 = Conditional|— value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected INFOTYPE
value (see 1)

Evaluation criteria:

For ISO 15765-4 p

6.17.3 [For all prg
$EO0) for a|
communic

6.17.4 Transmit S
communic

Evaluation criteria:

Operator prompt 1
ECUs do not positi

Procedure:

6.17.5 [For J1850

tocols] Request next unsupported INFOTYPE-support INFOTYPE ($20, $40, $60,
| ECUs to ensure ECU can respond properly to_an unsupported INFOYTPE and
htion (single request).

ervice $01, PID $00 request message to:determine if any emission-related ECUs h
htion.

asks for the number of emjission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

, ISO 9141-2@nd ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $01 if

Tablé.77 - Request vehicle information request message for all protocols

Fotocol, each ECU must report the same supported OBDMIDs for single and group re

pquest messages.

$80, $A0, $CO, or
loes not terminate

hve dropped out of

pf emission-related

VIN is supported.

Message directipp:_\| External test equipment — All ECUs
Message Type—TRequest
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount VIN 01 INFTYP
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Table 78 - Request vehicle information response message

Message direction:

All ECUs — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount VIN 01 INFTYP
#3 Message Count VIN = 5 response messages 05 MC_VIN
Evaluation criteria:
Response message-foriNFOTFYRE-$84-shetld-returra-vatne-of-$85For348561S50-9444+2-aneHSO6-14230-4.
6.17.6 [For all pratocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN is supported.
Table 79 - Request vehicle information request message for all protocols
Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP
Table 80 - Request vehicle information response message for ISO 15765-4
Message directipn: | ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requlest vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Nurmber) 02 INFTYP
#3 Numlbyer of data items: 01 01 NODI
#4 15t A$CII character of VIN XX VIN
#5 2"d ABCII character of VIN XX VIN
#6 34 A$CII character of VIN XX VIN
#7 4™ A$CII character of VIN XX VIN
#8 5t A$CII character of VIN XX VIN
#9 61 A$CII character of WIN XX VIN
#10 7t A$CII character of*\VIN XX VIN
#11 8t A$CII charactey of VIN XX VIN
#12 9t A$CII character of VIN XX VIN
#13 10t ASCll.character of VIN XX VIN
#14 11t ASCificharacter of VIN XX VIN
#15 12th ASEHcharacterof-viit VAVAY VIN
#16 13t ASCII character of VIN XX VIN
#17 14™ ASCII character of VIN XX VIN
#18 15" ASCII character of VIN XX VIN
#19 16™ ASCII character of VIN XX VIN
#20 17t ASCII character of VIN XX VIN
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Table 81 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 02 INFTYP_
#3 MessageCount M 01-05 MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA_C
#7 Data D] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:

For response to INFOTYPE $02, five response messages should be received for J1850, ISO 9144.-2' and ISO 14230-4. The
response consists pf the following messages:

Message # 1 shall contain three pad bytes of $00, followed by VIN character # 1.

Message # 2 shall contain VIN characters # 2 through # 5 inclusive.
Message # 3 shall contain VIN characters # 6 through # 9 inclusive.
Message # 4 shall contain VIN characters # 10 through # 13 inclusive.
Message # 5 shall contain VIN characters # 14 through # 17 inclusive.

For ISO 15765-4, tfhere is only one response message that consists of.all ¥IN characters without any pad bytes. NODI in

the response mesgage must be $01.

Only one ECU on the vehicle shall support INFOTYPE $02 (VIN);

All Model Year characters must be printable ASCII characters 1 through 9 and A through Z except 1] O and Q. (Invalid
characters shall bg flagged as a failure.) All remaining characters must be printable ASCII characters [0 through 9 and A
through Z except 1O and Q. (Invalid characters shall be-flagged as a failure.)

The VIN year charpcter (position 10) must correspond to the model year entered by the operator in Prompt 3 for OBD-II
only. (EOBD VIN does not require model year-inposition 10.)
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Table 82 - VIN Year Character

Procedure:

6.17.7 [For J1850

VIN Character Model Year Model Year
A 2010
B 1981 2011
C 1982 2012
D 1983 2013
E 1984 2014
F 1985 2015
G 1986 2016
H 1987 2017
J 1988 2018
K 1989 2019
T 1990 2020
M 1991 2021
N 1992 2022
P 1993 2023
R 1994 2024
S 1995 2025
T 1996
V 1997
W 1998
X 1999
Y 2000
1 2001
2 2002
3 2003
4 2004
5 2005
6 2006
7 2007
8 2008
9 2009

, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.

Table 83 - Requestivehicle information request message for all protocols

Message directi

pNn:

External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType:\MessageCount Calibration ID 03 INFTYP
Table 84 - Request vehicle information response message
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: MessageCount CALID 03 INFTYP
#3 Message Count Calibration ID = x response messages XX MC_CALID
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Evaluation criteria:
Response message for INFOTYPE $03 should return a value that is a multiple of 4 for all protocols except ISO 15765-4.
6.17.8 [For all protocols] Transmit Service $09, INFOTYPE = $04 (CALID).

Table 85 - Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration 1D 04 INFTYP

Table 86 - Request vehicle information response message (1%') for ISO-15765-4
Message directipn: | ECU#1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration 1D 04 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data B XX DATA_B
#6 Data|C XX DATA_C
#7 Data D XX DATA_D
#8 Data [E XX DATA_E
#9 Data |F XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
#12 Data |l XX DATA_|
#13 Data XX DATA_J
#14 Data K XX DATA_K
#15 Data |L XX DATA L
#16 Data M XX DATA_M
#17 Data N XX DATA_N
#18 Data O XX DATA_O
#19 Data |P XX DATA P
#20 Data A XX DATA_A
#21 Data B XX DATA_B
#22 Data|C XX DATA_C
#23 Data|D XX DATA_D
#24 Data |E XX DATA_E
#25 Data |F XX DATA_F
#26 Data |G XX DATA_G
#27 DataH XX DATA_H
#28 Data X DATA |
#29 Data J XX DATA_J
#30 Data K XX DATA_K
#31 Data L XX DATA L
#32 Data M XX DATA_M
#33 Data N XX DATA_N
#34 Data O XX DATA_O
#35 Data P XX DATA P
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Table 87 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 04 INFTYP_
#3 MessageCount M 01 - XX MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data C, C XX DATA C
#7 Data D] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteriL:

The value of INFOT'YPE $03 divided by 4 must match the number of 16 character CALIDs returned for

4,1S0 9141-2.

J1850, ISO 14230-

For ISO 15765-4, NODI in the response message must match the number of 16 character'CALIDs retufned.

All CALIDs must cgntain 1 to 16 printable ASCII characters $20 through $7E.

Operator prompt 1|asks for the number of emission-related ECUs in the yvehicle. Each emission-relate

one or more CALIDs. (Every OBD ECU must report its own CALID; howeyver, some ECUs may report m
the 2009 MY and Ieyond, if any emission-related ECU reports moresthan one CALID, this shall be fla

Manufacturers may
Any unused CALIO

Procedure:

request EO approval to respond with more than.one CALID per ECU.

bytes must be reported as $00 and reported at the end on the CALID.

6.17.9 [For J185(Q, ISO 9141-2 and ISO 14230-4 pretocols] Transmit Service $09, INFOTYPE = $05 if

Table 88 - Request vehicle information request message for all protocols

d ECU shall output
Itiple CALIDS). For
ged as a warning.

CVN is supported.

Message directipn:

External test equipment — All ECUs

Message Type:

Request

Data Byte Desctiption (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle infarmation request SID 09 SIDRQ
#2 InfoType: MessageCount CVN 05 INFTYP

Table 89 - Request vehicle information response message
Message direction: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: MessageCount CVN 05 INFTYP
#3 Message Count CVN = x response messages XX MC_CVN
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Evaluation criteria:

Note message count for evaluation in 5.17.10

6.17.10 [For all protocols] Transmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.

It is assumed that the ECU has been running for at least 30 s and all CVNs have been calculated.

Table 90 - Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 INFTYP
Table 91 - Request vehicle information response message for ISO 15765-4
Message directipbn: | ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data B XX DATA B
#6 Data|C XX DATA_C
#7 Data|D XX DATA_D
#8 Data [E XX DATA_E
#9 Data [F XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
Table 92 | Request vehicle information response message for J1850, ISO 14230-4 and 130 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqguest vehicle ipformation response SID M 49 SIDPR
#2 InfpType M 06 INFTYP_
#3 MgssageCount M 01 - XX MC_
#4 datarrecord of InfoType = [ Data A, C XX DATA_A
#5 Data B C XX DATA B
#6 Data C, C XX DATA_C
#7 DataD] C XX DATA_D
C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06
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Evaluation criteria:

The value of INFOTYPE $05 must match the number of 4 byte CVNs returned for ISO 9141-2, J1850 and ISO 14230-4.

For ISO 15765-4, NODI in the response message must match the number of 4 byte CVNSs returned.

If an ECU does not support INFOTYPE $06, no response is allowed for ISO 15765-4, J1850 and ISO 9141-2. For ISO

14230-4, the ECU can either not respond or send a negative response ($7F, $12).

All CVNs must contain 4 bytes of hex data.

Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. The number of ECUs that

nnnnnnnn d-th h af Ll

Aok

report CVNs must
are not prohibited f
CVN, this shall be
ECU.

Procedure:

6.17.11 [For J1850

mateh-er-exeeee-thenumberof-ECYs-input-by-the-operater-at-prompt2—Nen—tept
rom outputting CVNs.) For the 2009 MY and beyond, if any emission-related ECU-rep
lagged as a warning. Manufacturers may request EO approval to respond with{mere|

, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INEOTYPE = $07 if

Table 93 - Request vehicle information request message,for all protocols

pgrammable ECUs
orts more than one
than one CVN per

IPT supported.

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 07 — MessageCount IPT 07 INFTYP
TABLE 94 - REQUEST VEHICLE\INFORMATION RESPONSE MESSAGE
Message directipn: [ All ECUs — External test equipment
Message Type: Response
Data Byte Description (all vialges are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: 07 — MessageCountIPT 07 INFTYP
#3 Message Count IPT = x fesponse messages XX MC_IPT
Evaluation criterig:
Response message for NFOTYPE $07 should return a value of $08, $09 or $0A for all protocols excepf ISO 15765-4.
6.17.12 [For all pragtocols] Transmit Service $09, INFOTYPE = $08 if IPT is supported.
Table 95 - Request vehicle information request message for all protocols
Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP
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TablE 96 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 or 20 (shown as 20 in this example) 10 or 14 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATECOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1 B
#12 CATEOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATECOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 0O2SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 02SCOND1_B: X counts XX O2SCOND1 B
#20 02SCOMP2_A: X counts XX 0O2SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 0O2SCOND2_A: X counts XX O2SCOND2_A
#23 02SCOND2_B: X counts XX 0O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGREOMP_B: X counts XX EGRCOMP_B
#26 EGREOND_A: X counts XX EGRCOND_A
#27 EGREOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVARPCOMP_A: X counts XX EVAPCOMP_A
#33 EVAPCOMP_B: X counts XX EVAPCOMP_B
#34 EVARPCOND_A: X counts XX EVAPCOND_A
#35 EVARPCOND_B: X counts XX EVAPCOND_B
#36 SO2$COMP1_A: X counts XX SO2SCOMP1_A
#37 SO2$COMP1_B: X counts XX SO2SCOMP1_B
#38 SO2$COND1_A: X‘eounts XX SO2SCOND1_A
#39 SO2$COND1 _B: X'counts XX SO2SCOND1 B
#40 S02$COMPR2-A: X counts XX SO2SCOMP2_A
#41 SO2$COMR2’ B: X counts XX SO2SCOMP2_B
#42 SO2$COND2_A: X counts XX SO2SCOND2_A
#43 SO23$COND2 B X counis XX SO2SCOND2_B
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Table 97 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data B, M XX DATA_B
#6 Data C, M XX DATA_C
#7 Data D] M XX DATA D

Evaluation criterid:

For J1850, ISO 9141-2 and ISO 14230-4 protocols, the value of INFOTYPE $07 must match‘the number of returned

response messagsgs.

All In-use Performdance data must contain either 32 bytes or 40 bytes of data.

If an ECU does ngt support INFOTYPE $08, no response is allowed for ISO 157654, J1850 and ISP 9141-2. For ISO

14230-4, the ECU

can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $14.

For OBD-II only, starting with the 2010 MY, spark ignition engines must.support data for secondary oxygen sensor. NODI
must be $14 and the reponse message must report back 40 bytes of\data or this shall be flagged as a failure.

For OBD-Il only, INFOTYPE $08 (In-use performance data) mustbe supported for the 2005 MY and belyond. If the vehicle

does not support in-use performance data, this shall be flagged as a failure, however, if the vehicle is a

the manufacturer

2005 or 2006 MY,

can present the CARB Executive Officer with the manufacturer's proposed phage-in plan and an

explanation as to why the vehicle is not required to comply. (For EOBD, IPT support is required based dn Operator Prompt

5).

6.17.13 [For all pratocols] Transmit Service $09NNFOTYPE = $0B if IPT is supported.

Table 98 - Requestwehicle information request message for all protocols

Message directipn: | External test.equipment — All ECUs
Message Type: Request
Data Byte Bescription (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehieleiinformation request SID 09 SIDRQ
#2 InfoType:In<use Performance Tracking 0B INFTYP
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Table 99 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 0B INFTYP
#3 Number of data items: 16 or 18 (shown as 16 in this example) 10 or 12 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 HCCATFCOMP—A—X—courts X% HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND_B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPMP_B: X counts XX PMCOMP_B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSECOND_A: X counts XX EGSCOND_A
#27 EGSCOND_B: X counts XX EGSCOND_B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCOND_A: X counts XX EGRCOND_A
#31 EGREOND_B: X counts XX EGRCOND_B
#32 BPCPMP_A: X counts XX BPCOMP_A
#33 BPCPMP_B: X counts XX BPCOMP_B
#34 BPCPND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 100|- Request y&hicle information response message for J1850, ISO 14230-4 and I$0 9141-2
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfoTyge M 0B INFTYP_
#3 MessageCount M 01-09 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data B, M XX DATA B
#6 Data C, M XX DATA_C
#7 Data D] M XX DATA_D
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Evaluation criteria:

For J1850, ISO 9141-2 and ISO 14230-4 protocols, the value of INFOTYPE $07 must match the number of returned
response messages.

All In-use Performance data must contain 32 or 36 bytes of data.

If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, J1850 and ISO 9141-2. For ISO
14230-4, the ECU can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $12.

For OBD-II, INFOT gines for the 2010

MY and beyond or|this shall be flagged as a failure. For E , IPT support is required based on Opérgtor Prompt 5.
Procedure:
6.17.14 [For J185(, 1SO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTX,PE = $09
Table 101 - Request vehicle information request message fonall protocols
Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount ECU Name 09 INFTYP
Table 102 - Request vehicle infarmation response message
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all valuesiare in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount ECU Name 09 INFTYP
#3 Message Count ECU Name =-5'response messages 05 MC_ECUN
Evaluation criteria:
Response message for INFOTRYPE $09 should return a value of $05 for J1850, ISO 9141-2 and ISO 14R30-4.
[For all protocols] Transmiit Service $09, INFOTYPE = $0A. if ECU name is supported.
Takhl 1072 Raoois + v abial mformaation oo + o o4 for lCM 10700 4
TaAuitT 11UV I\CunDL veTimmeIrc mmmornm tl LIL ICLIUCOI.IIICDDQHCIUI TOU 1LJI9T7TUJ™F
Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: ECU's/module's acronym and text name 0A INFTYP
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Table 104 - Request vehicle information response message (1) for ISO 15765-4

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

#1 Request vehicle information response SID 49 SIDPR

#2 InfoType: ECU’s/module's acronym and text name 0A INFTYP
#3 Number of data items: 01 01 NODI

#4 Data A XX ECUNAME_A
#5 Data B XX ECUNAME_B
#6 Data C XX ECUNAME_C
#7 Data D XX ECUNAME_D
#8 Data E—detimiter 2B ECUNAME_E
#9 Data |F XX ECUNAME_F
#10 Data|G XX ECUNAME_G
#11 DataH XX ECUNAME_H
#12 Datall XX ECUNAME_|
#13 Data XX ECUNAME_J
#14 Data K XX ECUNAME_K
#15 Data|L XX ECUNAME_L
#16 Data|M XX ECUNAME_M
#17 Data|N XX ECUNAME_N
#18 DatalO XX ECUNAME_O
#19 Data |P XX ECUNAME_P
#20 Data|Q XX ECUNAME_Q
#21 Data|R XX ECUNAME_R
#22 Data|S XX ECUNAME_S
#23 Data|T XX ECUNAME_T

TablE 105 - Request vehicle information responsesmessage for J1850, ISO 14230-4 and 150 9141-2

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request vehicle information response SID. M 49 SIDPR
#2 InfpType M O0A INFTYP_
#3 MgssageCount M 01-05 MC_
#4 data record of InfoType = [ {Data A, M XX DATA_A
#5 Data B, M XX DATA_B
#6 Data C, M XX DATA_C
#7 DataD] M XX DATA_D

Evaluation criteria:

If an ECU does nqt support INFOTYPE $0A, no response is allowed for ISO 15765-4, J1850 and ISD 9141-2. For ISO
14230-4, the ECU tanyeither not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $01.
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For response to INFOTYPE $0A, five response messages should be received for J1850, ISO 9141-2 and ISO 14230-4. The

response consists

Message # 1 s
Message # 2 s
Message # 3 s
Message # 4 s
Message #5 s

of the following messages:

hall contain data bytes 1 through 4.
hall contain data bytes 5 through 8.
hall contain data bytes 9 through 12.
hall contain data bytes 13 through 16.
hall contain data bytes 17 though 20.

All ECU Name data must contain 20 bytes of data. All characters must be printable ASCII characters 1 through 9 and A
through Z, + and / except for the delimiter ($2D) and filler bytes ($00). Invalid characters shall be flagged as a failure for
2010 MY and beyond.

Defined field assig

— Data bytes 1-4, 4
that type as specifi

— Data byte 5, “-,

— Data bytes 6-20,
is equipped with m

Any unused bytes

Any data field that
Acronym and num
include no spaces.

If more than one E

For OBD-II only, |
Operator prompt 1
MY vehicle that d
manufacturer's pro|
for ECU name not

hment:

ed in Table 104 below;
$2D) contains delimiter;

“YYYYYYYYYYYYYYY”, contains text name (no blanks between‘words) and ECU nJ
pre than one ECU of that type as specified in Table 101 below:.

shall be filled with $00 at the end of the field.
does not match the specification in Table 104 (ECU.name and number must match ¢
per. ECU name and and ECU Acronym must mateh table value including characters,
CU responds with the same ECU name,:this shall be flagged as a failure.

NFOTYPE $0A (ECU Name data)~must be supported by all emission-related ECU
for the 2010 MY and beyond ar;this shall be flagged as a failure, however, if the vehi

oes not support ECU name{_the manufacturer can present the CARB ExecutiV

required.)

XXXX”, contains ECU acronym and ECU number if the vehicle is equipped-with-more than one ECU of

mber if the vehicle

orresponding ECU
case, spelling and

shall be flagged as a warning prior to 2010 MY and a failure for 2010 MY and beyond.

s (as indicated by
tle is a 2010 - 2012
e Officer with the

posed phase-in plan and an explanation as to why the vehicle is not required to comply. (EOBD support
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TablE 106 - ECU name data byte description

Acronym ECU name and number
(max 1 -4 chars) Full name of Control Module/ECU (max 14 chars + 1 opt. digit)
ABS, ABS1, ABS2 Anti-Lock Brake System (ABS) Control Module |AntiLockBrake
AFCM, AFC1, AFC2 Alternative Fuel Control Module AltFuelCtrl
AHCM, AHC1, AHC2 Auxiliary Heater Control Module AuxHeatCtrl
Air Pump Control Module AirPumpCirl APCM, APC1, APC2
AWDC, AWD1, AWD2 All Wheel Drive Control Module AlIWhIDrvCtrl
BCCM, BCC1, BCC2 Battery Charger Control Module B+ChargerCtrl
BECM, BEC1, BEC2 Battery Energy Control Module B+EnergyCtrl
BSCM,BSC1, BSC2 Brake System Control Module BrakeSystem
CHCM, CHC1, CHC2 Chassis Control Module ChassisCitrl
CRCM, CRC1, CRC2 Cruise Control Module CruiseContfol
CTCM, CTC3], CTC2 Coolant Temperature Control Module CoolTempCitrl
DCDC, DCD1, DCD2 DC/DC Converter Control Module DCDGEanvCtrl
DMCM, DMQJ1, DMC2 Drive Motor Control Module DriveMotorCtrl
EACC, EACY, EAC2 Electric A/IC Compressor Control Module ElecACCompCtyl
ECCI, ECC1|ECC2 Emissions Critical Control Information EmisCritinfo
ECM, ECM1,|ECM2 Engine Control Module EngineControl
FACM. FACY, FAC2 Fuel Additive Control Module FuelAddCtrl
FICM, FIC1, FIC2 Fuel Injector Control Module FuellnjCtrl
FPCM, FPCY, FPC2 Fuel Pump Control Module FuelPumpCitrl
4WDC, 4WD|, 4WD2 Four-Wheel Drive Clutch Control Module AWhIDrvCICtrl
GPCM, GPCL, GPC2 Glow Plug Control Module GlowPlugCtrl
GSM, GSM1) GSM2 Gear Shift Control Module Gear ShiftCtrl
HVAC, HVAY, HVA2 HVAC Control Module HVACCtrl
HPCM, HPC1, HPC2 Hybrid Powertrain Control Module Hybrid PtCtrl
IPC, IPC1, IFC2 Instrument Panel Cluster (IPC) Control Module |InstPanelClust
PCM, PCM1,|PCM2 Powertrain Control-Module PowertrainCtrl
RDCM, RDCL, RDC2 Reductant ControPModule ReductantCtrl
SGCM, SGC1, SGC2 Starter / Genetator Control Module Start/GenCitrl
TACM, TAC1, TAC2 Throttle Actuator Control Module ThrotActCtrl
TCCM, TCC], TCC2 Transfer Case Control Module TransfCaseCitrl
TCM, TCM1,]TCM2 Transmission Control Module TransmisCitrl
6.17.15 [For J185(Q, 1SO 9141-2 and\SO 14230-4 protocols] Transmit Service $09, INFOTYPE = $0C iff ESN is supported.
TablE 0% -'Request vehicle information request message for all protocols
Message directipn: _[\External test equipment — All ECUs
Message Type€:~'| Request
Data Byte Description (alf values are I hexadecimat) Byte value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 0C — MessageCount ESN oc INFTYP
Table 108 - Request vehicle information response message
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: 0C — MessageCount ESN oc INFTYP
#3 Message Count ESN = 5 response messages 05 MC_ESN
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Evaluation criteria:
Response message for INFOTYPE $01 should return a value of $05 for J1850, ISO 9141-2 and ISO 14230-4.
6.17.16 [For all protocols] Transmit Service $09, INFOTYPE = $0D (ESN) if ESN is supported.

Table 109 - Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: OD - ESN (Engine Serial Number) oD INFTYP

Table 110 - Request vehicle information response message for ISO 15765-4
Message directipn: | ECU #1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requlest vehicle information response SID 49 SIDPR
#2 InfoType: OD - ESN (Engine Serial Number) 0D INFTYP
#3 Number of data items: 01 01 NODI
#4 1t A$CII character of ESN XX ESN
#5 2"d ABCII character of ESN XX ESN
#6 39 A$CII character of ESN XX ESN
#7 4t A$CII character of ESN XX ESN
#8 5t A$CII character of ESN XX ESN
#9 6" A$CII character of ESN XX ESN
#10 7t A$CII character of ESN XX ESN
#11 8" A$CII character of ESN XX ESN
#12 9t A$CII character of ESN XX ESN
#13 10t ASCII character of ESN XX ESN
#14 11% ASCII character of ESN XX ESN
#15 12t ASCII character of ESN XX ESN
#16 13" ASCII character of ESN XX ESN
#17 14™ ASCII character of ESN XX ESN
#18 15" ASCII character of ESN XX ESN
#19 16™ ASCII character of ESN XX ESN
#20 17" ASCII character of ESN XX ESN

Table 111{- Request vehicle information response message for J1850, ISO 14230-4 and I$0 9141-2

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 0D INFTYP_
#3 MessageCount M 01-05 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data B, M XX DATA B
#6 Data C, M XX DATA C
#7 Data D] M XX DATA D
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Evaluation criteria:

For response to INFOTYPE $0D, five response messages should be received for J1850, 1ISO 9141-2 and ISO 14230-4.
Messages 1 to 5 shall contain up to 17 printable ASCII characters starting with any fill bytes of $00, followed by the ESN
characters. The response consists of the following messages:

— Message #1 shall contain up to four filling bytes of $00 or ESN characters;
— Message #2 shall contain up to four filling bytes of $00 or ESN characters;
— Message #3 shall contain up to four filling bytes of $00 or ESN characters;
— Message #4 shall contain up to four filling bytes of $00 or ESN characters;

— Message #5 shall contain up to three filling bytes of $00, followed by any ESN characters;—

For ISO 15765-4, there is only one response message, which contains up to 17 ASCII characters starting with any fill bytes
of $00, followed by|the ESN characters. NODI in the response message must be $01.

All ESN characterqd must be printable ASCII characters 0 through 9 and A through Z except |, © and Q.|(Invalid characters
shall be flagged ag| a failure.)

6.17.17 [For J185(, ISO 9141-2 and I1SO 14230-4 protocols] Transmit Service $89, INFOTYPE = $0E if EROTAN is
supported.

TablE 112 - Request vehicle information request message for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: OE — MessageCount EROTAN OE INFTYP
Table 113 - Request vehicle information response message
Message directipn: | All ECUs — External testequipment
Message Type: | Response
Data Byte Descriptions(@ll values are in hexadecimal) Byte Value (Hex Mnemonic
#1 Request vehicle information-request SID 49 SIDRQ
#2 InfoType: OE — MessageCount EROTAN OE INFTYP
#3 Message Count EROTAN = 5 response messages 05 MC_EROTAN
Evaluation criterig:
Response messagL for INFOTYPE $01 should return a value of $05 for J1850, ISO 9141-2 and ISO 14R30-4.
6.17.18 [For all protocols] Transmit Service $09, INFOTYPE = $0F (EROTAN) if EROTAN is supported.
Table 114 - Request vehicle information request message for all protocols
Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: OF - EROTAN (Exhaust Reg or Type Approval Number) OF INFTYP
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Table 115 - Request vehicle information response message for ISO 15765-4

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

#1 Request vehicle information response SID 49 SIDPR

#2 InfoType: OF - EROTAN (Exhaust Reg or Type Approval Number) OF INFTYP
#3 Number of data items: 01 01 NODI

#4 15t ASCII character of EROTAN XX EROTAN
#5 2"d ASCII character of EROTAN XX EROTAN
#6 34 ASCII character of EROTAN XX EROTAN
#7 4t ASCII character of EROTAN XX EROTAN
#8 5t A§CTITcharacter of EROTAN XX EROTAN
#9 6" A$CII character of EROTAN XX EROTAN
#10 7" A$CII character of EROTAN XX EROTAN
#11 8" A$CII character of EROTAN XX EROTAN
#12 9 A$CII character of EROTAN XX EROTAN
#13 10% ASCII character of EROTAN XX EROTAN
#14 11% ASCII character of EROTAN XX EROTAN
#15 12t ASCII character of EROTAN XX EROTAN
#16 13t ASCII character of EROTAN XX EROTAN
#17 14t ASCII character of EROTAN XX EROTAN
#18 15" ASCII character of EROTAN XX EROTAN
#19 16" ASCII character of EROTAN XX EROTAN
#20 17" ASCII character of EROTAN XX EROTAN

Table 116[- Request vehicle information response message for J1850, ISO 14230-4 and 150 9141-2

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfpType M OF INFTYP_
#3 MgssageCount M 01-4Q5 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data By M XX DATA_B
#6 DataC, M XX DATA_C
#7 Data D ] M XX DATA_D
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Evaluation criteria:

For response to INFOTYPE $0F, five response messages should be received for J1850, ISO 9141-2 and ISO 14230-4.
Messages 1 to 5 shall contain up to 17 printable ASCII characters starting with any fill bytes of $00, followed by the EROTAN
characters. The response consists of the following messages:

— Message #1 shall contain up to four filling bytes of $00 or EROTAN characters;
— Message #2 shall contain up to four filling bytes of $00 or EROTAN characters;
— Message #3 shall contain up to four filling bytes of $00 or EROTAN characters;
— Message #4 shall contain up to four filling bytes of $00 or EROTAN characters;
— Message #5 shall contain up to three filling bytes of $00, followed by any EROTAN characters;

For ISO 15765-4, there is only one response message, which contains up to 17 ASCII characters starting with any fill bytes
of $00, followed by|the EROTAN characters. NODI in the response message must be $01.

All EROTAN chargcters must be printable ASCII characters 0 through 9 and A through Z'éxcept I,|O and Q. (Invalid
characters shall be flagged as a failure.)

6.18 Verify Servige $01 data in reverse order

Purpose: To verifylthat all ECUs respond correctly to Service $01 requests, even.in reverse order, to defermine which PIDs
are supported by each ECU, both indicated as supported and indicated as dnsupported.

Procedure:
6.18.1 [For all prqtocols] Transmit Service $01, PID support PIDs*$EOQ, $CO, $A0, $80, $60, $40, $20, and $00 request
messages|(in reverse order) to determine which PIDs@re supported. Note PIDs reported by gach ECU as being

supported.

Table 117 - Request current powertrain diagnostic data request message, reverse order for|all protocols

Message directipn: | External test equipment —All ECUs
Message Type: Request

Data Byte Description (Al PI1D values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain-diagnostic data request SID 01 SIDRQ
#2 PID Used to determine RID,support for PIDs XX PID

Table 118} Request current powertrain diagnostic data response message (report suppofted PIDs)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic

#1 Reqyest.current powertrain diagnostic data response SID M 41 SIDPR
da'ta Tecord of supported PIDS = | PIDREC_

#2 15t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

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)



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL J1699®-3 Revised JUL2015 Page 114 of 273

Evaluation criteria:
Each ECU must report the same set of supported PIDs as was reported in Section 5.10.1

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
failure. Except for PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, this shall be flagged
as a failure.

6.18.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (in reverse order) (PIDs
$EO, $C0) and (PIDs $A0, $80, $60, $40, $20, $00) and again note results.

Table 119 - RequpstetHrent-powertrain-dhaghrostic-datareguestmessagerreverse-erderfertS6,15765-4 protocol

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requlest current powertrain diagnostic data request SID 01 SIDRQ
#2 PID Used to determine PID support for PIDs A1-EO AO PID
#3 PID Jsed to determine PID support for PIDs 81-A0 80 PID
#4 PID ysed to determine PID support for PIDs 61-80 60 PID
#5 PID ysed to determine PID support for PIDs 41-60 40 PID
#6 PID ysed to determine PID support for PIDs 21-40 20 PID
#7 PID Jsed to determine PID support for PIDs 01-20 00 PID

Table 120} Request current powertrain diagnostic dataresponse message (report suppofrted PIDs)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 1%t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXAXX DATA_A
#4 Data B: supported PIDs, M XXXXXAXX DATA_B
#5 Data C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
data record of supported PIDs = | PIDREC_
#n-4 mt supported PID C1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXHXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXHXX DATA B
#n-1 Data C: supported PIDs, Cc2 XXXXXHXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXAXX DATA_D
C1l = Conditional=—"Ptbvatueshattbethesame vatueasinctuded-inthe request message-if supported-hy-the ECU
C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)

Evaluation criteria:
Each ECU must report the same supported PIDs for single and group request messages.

6.18.3 [For all protocols] Request all PIDs except PID support PIDs in reverse order ($FF through $01), even if not
supported, to ensure ECU can respond properly to unsupported PIDs and does not terminate communication. For
ISO 15765-4 protocol only, request the last 6 supported PIDs in reverse order as a group using a single message.
At least one PID from each ECU shall be selected.
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Table 121 - Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID

Table 122 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
da a racord of 1st cllppnﬂ'nrl RlD — [ PlDREC

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 data D] C1l XX DATA D

Cl = Conditional|— “data B - D” depend on selected PID value

Evaluation criteria:

All PIDs that are in

Note: It is not an ¢
not respond to an U
$12) or not respon

6.18.4 Transmit S
communic

Evaluation criteria:

Operator prompt 1
ECUs do not positi

6.19 Verify Servic

Purpose: To verify
diagnostic messag

Procedure:

6.19.1 [For all prg

ficated as supported by the forward-order PID support map.in Section 5.10.1 must b
rror to return a PID that was not supported on J185@,and ISO 9141-2. On ISO 1576
nsupported PID. On ISO 14230-4, the ECU can either respond with a negative respo
| to a request for an unsupported PID.

ervice $01, PID $00 request message to determine if any emission-related ECUs h
htion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

e $01 idle message-timing

that all ECUsycontinue to remain initialized and in a diagnostic session even if the
s the maximum allowed interval.

tecols] Transmit the Service $01 PID $00 request at the maximum allowed time intsg

e supported.

5-4, the ECU shall
hse message ($7F,

hve dropped out of

pf emission-related

test tool at sends

rval (4,900 ms) for

15s(3re

MP-V_s 2AY
T otS)s

Table 123 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 124 - Request current powertrain diagnostic data response message
(report supported PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 15t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

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)

Evaluation criteria:

Verify that a response is received from every emission-related ECU for every request. If allresponses af

will be flagged as g
6.20 Verify Servig

Purpose: To ver
sends diagnostic

Procedure:

6.20.1 [For all protocols] Transmit the Service $01 PID $00request at the maximum allowed rate.

Service $0

Request PID $00 a
2 and ISO 14230-4
request immediate

Test tool should e
receive responses

e $01 burst message timing

failure.

fy that all ECUs continue to remain initialized and in a’diagnostic session e\
messages at the maximum allowed rate.

1 PID $00 and PID $01.

nd $01 for 5 s at the maximum rate defined by 1ISO 15031-5 P3 timing. (P3 K-Line = 5
, There is no P3 definition for J1850Q and ISO 15765-4 which means that the test tog
y after all expected responses-have been received.)

pect to receive Service $02 PID $00 responses from all OBD ECUs. Test tool shq
from OBD ECUs that support Service $01, PID $01.

e not received, this

en if the test tool

Alternate between

5 ms for ISO 9141-
| can send another

uld only expect to

Tablg 125 - Request current powertrain diagnostic data request message for all protpcols
Message directipn: | Exterdaltest equipment — All ECUs
Message Type: Reguest
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID Usedto determine PID support for PIDs 01-20 00 or01 PID
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Table 126 - Request current powertrain diagnostic data response message

(report supported PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 15t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

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)

Evaluation criteria:

Verify that a respofse is received for every request and that the data link remains initialized,

Verify that at least [LOO responses are received for ISO 15765-4, at least 50 responses\are received for

4 responses are r

throughput problenp between the J2534 interface and the ECU.

A correct burst test response is defined as receiving the correct number of fesponses from all ECUs e
to a Service $01 HID $00 request or receiving the correct number of responses from all ECUs expected to respond to a

Service $01 PID $01 request.
6.21 Verify Reserjed/Unused Services, engine running

Purpose: To verify that all ECUs respond correctly to reserved/unused services.

11850, and at least

eived for ISO 14230-4 and ISO 9141-2. Fewer than the minimufm number of responses may indicate a

pected to respond

Procedure: [For I$O 15765-4 protocol only] Requestall reserved services $00 and from $0B through $0F to ensure all
ECUs can respond properly to unsupported services'and do not terminate communication,

6.21.1 [For ISO 1p765-4 protocol only] Transmit a Service $00 and $0B through Service $0F request messages. Wait for

approximately 2.0 s for a response and continue.

Talle 127 - Request-emission-related diagnostic trouble codes with permanent stgtus

Message directipn: | Exterpal test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Reqyest emission-related diagnostic trouble codes with permanent 00, OB - OF SIDRQ
statuls‘request SID

Evaluation criteria:

Verify that no response is received from any ECU. Any response message incuding a negative response shall be considered

a failure.

6.21.2 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of

communication.
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Evaluation criteria:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

7. TEST VEHICLE AND SET A PENDING CODE BY INDUCING A FAULT

Purpose: This group of tests will establish that under normal operating conditions communication can be established and
that all supported test services behave correctly in the presence of an induced fault.
7.1 Induce Circuit Fault

Procedure:

7.1.1

in a short

With ignitig
will not pre

n off and engine off, disconnect a sensor that is tested continuously (e.g., ECT~TP,
vent the engine from starting; a fault that will generate a MIL light and a single.DTC wi
period of time (i.e., < 10 s) for only one ECU. The selected fault must illuminate the

AT, MAF, etc.) but
th the engine idling
MIL using two (for

OBD-Il) or
Service 07
that sets ir]
driving cyc

three (for EOBD) driving cycles, not one driving cycle (like GM “Type A*DTC) to allg
and freeze frame. If a DTC that sets in two driving cycles cannot betested, it is accef
one driving cycle. If this is the case, a pending DTC, a confirmed’DTC, and MIL wil
e.

w proper testing of
table to use a fault
be set on the first

7.1.2 Start engine, let idle for one m or whatever time it takes to set a_pending DTC. Note: Some

systems have engine controls that can start and stop the engine without regard to ignition positi

powertrain control
on.

7.2  Establish communication (J1978 / 1SO 15031-4), engine running

Purpose: To verify
message of the co

that one, and only one, of the allowed protocols is supported and that the vehicle
rect format.

sends a response

Protocol Determipation Procedure:

7.21 Testtool s

in the follo

ends Service $01 PID $00 request message for each of the protocols below per (J1¢
ving sequence:

D78 / 1SO 15031-4)

WM

PW

paud rate initialization) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)
s before trying:-hext protocol)

hit 500 kbps

bit 250 kbps (only if EOBD test)

hit 500’kbps

Dit-250 kbps (only if EOBD test)

J1850 41.6 Kbps H
J1850 10.4 Kbps
ISO 14230-4 (fast
ISO 14230-4 (slow
ISO 9141-2 (wait 5
ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29
ISO 15765-4 — 29

Check battery voltage at the SAE J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 128 - Request current powertrain diagnostic data request message for all protocols

Message direction:
Message Type:

External test equipment — All ECUs
Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 129 - ECU#x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterila:

If a positive response is generated on more than one protocol, this shall be flagged as a failure;

Operator prompt 1 [asks for the number of emission-related ECUs in the vehicle. If the specified number
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as\a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
7.3 Verify Service $07 — Request pending emission-related DTCs, enging running

Purpose: To verify
related DTC reported.

Procedure:

7.3.1 Every 0.5(0 s, tool will request pending DTCs. IftDTC is set, tool will prompt user that DTC h
continue. If no pending DTC is set, after 30 s the-tool will prompt the user to continue without a pe
as a failurg).

7.3.2 [For all pratocols] Transmit a Service $07-tequest message.

Table 130 - Requpst emission-related diagnostic trouble codes detected during current or last c

cycle request message for all protocols

that all ECUs respond correctly to a Service $07 request and there is at least one

pf emission-related

pending emission-

ns been set and to
nding DTC (logged

ompleted driving

Message directipn: | Externaltest equipment — All ECUs

Message Type: Request
Data Byte DPescription (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 07 SIDRQ
last cpmpleted driving cycle request SID

Table 131 - Request emission-related diagnostic trouble codes detected during current or last completed driving

cycle response message for ISO 15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or a7 SIDPR
last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
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Table 132 - Request emission-related diagnostic trouble codes detected during current or last completed driving

cycle response message for J1850, ISO 9141-2 and ISO 14230-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 47 SIDPR
last completed driving cycle response SID
#2 DTC#1 (High Byte) XX DTC1HI
#3 DTC#1 (Low Byte) XX DTC1LO
#4 DTC#2 (High Byte) XX DTC2HI
#5 DTC#2-ttowBytey s DTC2LO
#6 DTC#3 (High Byte) XX DTC2HI
#7 DTC#3 (Low Byte) XX DTC2LO
C =Conditional —{ DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC numbers.included the DTC values
shall contain $00

Evaluation criteria:

Verify that at least
For 1ISO 15765-4 o
If an ECU has no [

For SAE J]
no DTCs is

For ISO 14
shall be all

For ISO 14
setting the

For all protocols, a
a warning. This inf

7.4 Verify Servic
Purpose: To verify

Procedure:

bne Service $07 pending DTC response with a non-zero DTC is received. (all protoc
hly, the #OFDTC (DTC count) and the number of reported DTCs must match.
TCs to report, it shall respond in the following masnner:

850 and ISO 9141-2 interfaces, if an ECU has@o DTCs to report, a positive response
allowed, but not required.

230-4 interfaces, the ECU shall respond with a report containing no DTCs (DTC#1, [
set to $0000).

765-4 interfaces, the ECU will respond with a message containing no DTCs and ind
parameter # of DTC to $00.

5 an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 re|
brmation can be used’'to determine if this is the correct behavior for the vehicle.

e $03 — Request emission-related DTCs, engine running

blS)

message indicating

TC#2, and DTC#3

cating no DTCs by

guest will generate

that aproper response indicating no stored DTCs is received and to verify that the MIL is off.

7.4.1

[For all protocols] Transmit Service $03. Verify that a proper response is received.

Table 133 - Request emission-related diagnostic trouble codes request message

for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Requ

est emission-related DTCs request SID 03

SIDRQ
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Table 134 - Request emission-related diagnostic trouble codes response message

for ISO 15765-4

Message direction:

All ECUs — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 135 - Request emission-related diagnostic trouble codes response message
for ISO 14230-4
Message directipn: [ All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

If a “Type A —one

driving cycle. If 6.4
Each ECU that has

For SAE J]
no DTCs is

For ISO 1

1 results in at least one confirmed DTC, skipto section 7 and continue.
no DTCs to report shall respond in the following manner:

850 and ISO 9141-2 interfaces,fif an ECU has no DTCs to report, a positive response
allowed, but not required.

DTC#3 shall be all set to $0000):

For I1ISO 19

setting the

For all protocols, a|
a warning. This inf

Procedure:

7.4.2

parameter #0f DTC to $00.

brmation can be used to determine if this is the correct behavior for the vehicle.

1230-4 interfaces, thetECU shall respond with a message indicating no DTCs (D]

765-4 interfaceés,.the ECU will respond with a message containing no DTCs and ind

5 an aidito ECU engineers, any OBD ECU that does not respond to a Service $03 re

driving cycle” fault was induced, a confirmed-BTC will be set and the MIL will be illuminated on the first

message indicating

[C#1, DTC#2, and

cating no DTCs by

guest will generate

[For all protocols] Transmit Service $01, PID $01 request message and note results.

Table 136 - Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
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Table 137 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D

Evaluation criterila:

DATA_A, bits 0-6 rmust be zero (no DTCs) and DATA_A bit 7 must be zero (MIL is off).

7.5 Verify Servige $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests if a freeze frame is stored.
Procedure:
7.5.1 [For all pratocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs.

Tahle 138 - Request powertrain freeze frame data-tesponse message for all protodols

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in:héxadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Frampe # 00 FRNO
Table 139 - Requiest powertrain freeze frame data response message
Message directipn: [ All ECUs —\External test equipment
Message Type: Response
Data Byte bescription (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: PTC.that'caused required freeze frame data storage 02 PID
#3 Frame & 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA B

Evaluation criteria:

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, ISO 9191-2, or ISO
15765-4 protocols. The ECU can either not respond or send a negative response ($7F, $11) for ISO 14230-4 protocol.

Freeze frame may be stored when pending DTC is set; however, it is not required. If freeze frame is not stored for pending
codes, PID $02 is reported as $0000 for that ECU.

If freeze frame is supported for pending codes in some ECUs, verify that Frame $00, PID $02 is the same as any one of
the DTCs reported in Service $07 for the vehicle (the set of ECUSs).
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Procedure:

7.5.2 [For all protocols] If freeze frame is supported for pending codes (i.e., an ECU responded with

a PID $02 Freeze

Frame DTC), Transmit Service $02, Frame $00, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO,
Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note

PIDs reported by each ECU as being supported.

Table 140 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

Table 141 -|[Request powertrain freeze frame data response message (report freeZe\frame PID values)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDPR
#2 1stsupported PID M 00 PID_
#3 frame # M 00 FRNO _
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:
If an ECU has a fre|

If only one ECU supports Service $02, Frame.$00, PID $02, at a minimum, PIDs $02, $04, either $05
and either $11, $4b5 or $49 must be supported by the vehicle. For EOBD, only $02, $04, $05 or $67
supported.

When more than o
$67, $0C, $0D, an
For EOBD, only $0

ne ECU supports-Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02
 either $11, $45 of $49 must be supported by each corresponding ECU that has a
2, $04, $05,0r'%$67, and $0C must be supported.

If all PID support P
as a failure.

eze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be flagged as a failure.

or $67, $0C, $0D,
and $0C must be

$04, either $05 or
freeze frame DTC.

IDs for«an.ECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged

(Ve ianV/alsTnYWilaVIiIN

K £ £ NI H== H kL D
If an ECU th t "nas [=}8 IMMCTTZLT marric |~ 3 |||u|\.,atco tllat [} mTorTTtoroupyY

PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/T
when it is requested then this shall be flagged as a failure.

IVITLTTINT

Procedure:

7.5.3

FOTYPE Supported
/OBDMID/INFOTYPE

[For 1ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs

$00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $CO0, $EO) through the highest supported PID and again note

results.
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Table 142 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/iC 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/iC 00 FRNO_
U= User Optiotal
C = Conditional|— parameter is only included if preceding PID# is included

Table 143 - Request powertrain freeze frame data response message
(report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDPR
#2 1stlsupported PID M 00 PID_
#3 frame # M 00 FRNO _
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m'} supported PID c2 XX PID_
#3 frame # C2 XX FRNO_
#4 data record of m™ supported PID = [~data A, C3 XXXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend.on selected PID

C2 = Conditional|— parameter shall’'be-the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parametefs-and values for “data B - D” depend on selected PID number

Evaluation criteria:

Each ECU that hag adreeze frame DTC must report the same supported PIDs for single and group reguest messages.

7.5.4 [For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF), as determined in 6.4.2, send the corresponding Service $02 Frame $00 PID request
message and evaluate the response for each ECU.
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Table 144 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 145 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#l Reql ast pn\unrrrain fraaza frama data rncpnncn SiD MM 42 S|DPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, c1 XXXXXAXX DATA_B
#6 data C, c1 XXXXXAXX DATA_C
#7 data D] c1 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:

Each ECU that ind
response.

Each ECU that 1) ¢
Frame $00, PID $Q

For SAE J185(
For ISO 15765
For ISO 14230

For ISO 15765-4 p
PID $03-$1F, $21-

cated support for a PID and has a freeze frame DTC<stored in Frame $00, PID $02,
id not indicate support for a PID or 2) indicated’support for a PID but has no freeze fi
2, shall respond in the following manner:

and ISO 9141-2, no response is preferred, but a positive response is allowed.

-4, the ECU shall not respond.

rotocols, if PID $02-indicates $0000, the ECU shall not respond to a Service $02 rg
b3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF.

-4, no response is preferred, but a negative response message ($7F, $12) is allowed.

ust send a positive

ame DTC stored in

quest for PID $01,

7.5.5 [For ISO 1b765-4 protecol only] Request up to the first three supported PIDs for each ECU that has a freeze frame
DTC as a group andnote the response.
Table146 - Request current powertrain diagnostic data request message for
ISO 15765-4 protocol
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO
#4 PID U XX PID
#5 frame #00 u/C 00 FRNO
#6 PID U XX PID
#7 frame #00 u/C 00 FRNO_
U= User Optional
C = Conditional — parameter is only included if preceding PID# is included
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Table 147 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D
#2 mt supported PID c2 XX PID_
#3 frame # Cc2 XX FRNO_
#4 data record of m™ supported PID = [ data A, C3 XXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, Cc4 XXXXXAXX DATA_C
#7 data D] (071 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

C2 = Conditional|— parameter shall be the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parameters and values for “data B - D” depend on selected/RID"number

Evaluation criteria:

Each ECU that has
group PID request

p.

7.5.6 [For all prgtocols] Request next unsupported PID{support PID ($20, $40, $60, $80, $A0, $CO, o
(if availablg as determined in 6.4.2) to ensure ECU can respond properly to unsupported PID and
communicgtion (single request).

7.5.7 Transmit Jervice $01, PID $00 requestmessage to determine if any emission-related ECUs h
communicgtion.

Evaluation criteria:

Operator prompt 1
ECUs do not positi

7.6 Continue to

Purpose: EOBD

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

nducé circuit fault (EOBD only)

lows three driving cycles to set a confirmed DTC versus two driving cycles for OBD-

a freeze frame DTC must respond with the same data value for each PID for single

PID requests and

r $EO) for all ECUs
does not terminate

hve dropped out of

pf emission-related
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have engine controls that can start and stop the engine without regard to ignition position.

Procedure:
7.6.1

cycle.
7.6.2
7.6.3
7.6.4

8. TEST VEHICL

Continue to Section 7

For OBD-II, skip to Section 7. For EOBD, continue to 6.6.2 for second driving cycle. Go to Section 7 for third driving

Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU. Keep sensor disconnected.

Start engine, let idle for one m or whatever time it takes to set a pending. Note: Some powertrain control systems

8.1 Continue to
Procedure:
8.1.1  Turn ignitig
8.1.2 Start engin
powertrain
position.
8.2

Purpose: To verify
message of the co

Protocol Determipation Procedure:

8.2.1 Testtool s

in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps
ISO 9141-2 (wait 5
ISO 14230-4 (slow
ISO 14230-4 (fast
ISO 15765-4 — 29
ISO 15765-4 — 29
ISO 15765-4 — 11
ISO 15765-4 — 11-

Establish communication (J1978 / 1ISO 15031-4), engine running

nduce circuit fault

n off (engine off) for 30 s or longer, as appropriate for the ECU. Keep sensor discon

e, let idle for one m or whatever time it takes to set a confirmed!DTFC and illuminate th
control systems have engine controls that can start and stop the engine without

that one, and only one, of the allowed protocols’is supported and that the vehicle
rect format.

ends Service $01 PID $00 request message for each of the protocols below per (J1¢
ving sequence:

WM

PW

s before trying next-protocol)

baud rate initializatien) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)
hit 500 kbps

pit 250 kbps, (only if EOBD test)

hit 500 kbps

hit 250 kbps (only if EOBD test)

hected.

e MIL. Note: Some
regard to ignition

sends a response

D78 / 1SO 15031-4)

connactar nan

h 1

Check battery voltage—att

fad
in O~

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 148 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 149 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterila:

If a positive response is generated on more than one protocol, this shall be flagged as a failure;

Operator prompt 1 [asks for the number of emission-related ECUs in the vehicle. If the specified number pf emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as\a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
8.3 Verify Servige $07 - Request pending emission-related DTCs, engine’running

Purpose: To verify
related DTC set evien though the DTC is now a confirmed DTC as well;

Procedure:

8.3.1 [For all pratocols] Every 0.500 s, tool will request pending DTCs by transmitting a Service $07 r
DTC is set, tool will inform the user that DTC has*been set and continue. If after 30 s, no pend
tool will coptinue to wait for a DTC to be set,(but will allow the user the option to continue with
(flagged ag a failure).

Table 150 - Requ

bst emission-related diagnostic trouble codes detected during current or last ¢
cycle request message for all protocols

that all ECUs respond correctly to a Service $07_request and there is at least one[pending emission-

buest message. If
ng DTC is set, the
but a pending DTC

ompleted driving

Message directi

pn: | External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 07 SIDRQ
last cpmpleted driving cycle request SID

Table 151 - Requ

st‘emission-telated Hiagnnefin trouble codes detected dllring cutrrent orlastc

mpleted driving

cycle response message for ISO 15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or a7 SIDPR
last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
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Table 152 - Request emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message for J1850, ISO 9141-2 and ISO 14230-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 47 SIDPR
last completed driving cycle response SID
#2 DTC#1 (High Byte) XX DTC1HI
#3 DTC#1 (Low Byte) XX DTC1LO
#4 DTC#2 (High Byte) XX DTC2HI
#5 DTC#2-ttowBytey s DTC2LO
#6 DTC#3 (High Byte) XX DTC2HI
#7 DTC#3 (Low Byte) XX DTC2LO
C =Conditional - DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is-included the DTC values
shall contain $00

Table 153 - Requpst emission-related diagnostic trouble codes detected during)current or last ¢

cycle response message for ISO 15765-4

ompleted driving

Message directipn:

All ECUs — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected ‘during current or 47 SIDPR
last cpmpleted driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored inthis ECU} 00 #OFDTC

Evaluation criteria:

Verify that at least pne Service $07 pending DTC response with a non-zero DTC is received. (all protoc

For ISO 15765-4 oply, the #0FDTC (DTC count)*and the number of reported DTCs must match.

If an ECU has no DTCs to report, it shall.respond in the following manner:

DlS)

For SAE J1850 and ISO 9141-2.interfaces, if an ECU has no DTCs to report, a positive response [message indicating
no DTCs is allgwed, but not xequired.

For ISO 14230-4 interfaces, the ECU shall respond with a messgae indicating no DTCs (DTC#1, O

shall be all setfto $0000).

For ISO 1576%-4-interfaces. the ECU will respond with a message containing no DTCs and indi

TC#2, and DTC#3

tating no DTCs by

setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.


https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL J1699®-3 Revised JUL2015 Page 130 of 273

8.4  Verify Service $03 — Request emission-related DTCs, engine running

Purpose: To verify that a proper response indicating at least one stored DTC is received and to verify that the MIL is still
on.

Procedure:
8.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper response is received.

Table 154 - Request emission-related diagnostic trouble codes request message
for all protocols

Message directipmm— [ EXemnal [est equipment — ATECUS
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value/(Hex) Mnemonic
#1 Request emission-related DTCs request SID 03 SIDRQ
Table 155 - Request emission-related diagnostic trouble codes response message
for ISO 15765-4
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC |ow Byte of PXXXX XX DTC1LO
Table 156 - Request emission-related diagnostic trouble codes response message
for J1850, 1SO 9141-2 and ISO 14230-4
Message directipn: [ All ECUs — External test.equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byteixx XX DTC2HI
#5 DTC#2 Low Byte:"xx XX DTC2LO
#6 DTC#3 High/Byte: xx XX DTC3HI
#7 DTC#3Low Byte: xx XX DTC3LO
Table 157 - Request emission-related diagnostic trouble codes response message
for ISO 15765-4
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
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Table 158 - Request emission-related diagnostic trouble codes response message

for ISO 14230-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3HighByte—66 66 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

Verify that at least
For 1ISO 15765-4 o
Each ECU that has

For J1850 and
is allowed, but

For ISO 14230
shall be all set

For 1ISO 15761

bne Service $03 DTC response with a non-zero DTC is received. (All protoecols)
hly, the #OFDTC (DTC count) and the number of reported DTCs must match.
no DTCs to report shall respond in the following manner:
ISO 9141-2 interfaces, no response is preferred, but@ positive response message
not required.
to $0000).

-4 interfaces, the ECU will respond .with' a message containing no DTCs and ind

setting the parameter # of DTC to $00.

For all protocols, a
a warning. This inf
8.4.2 [Forall pro

Tablsg

brmation can be used to determine if this is the correct behavior for the vehicle.
tocols] Transmit Serviée $01, PID $01 request message and note results.

159 - Request current powertrain diagnostic data request message for all pro

-4 interfaces, the ECU shall respond with a message indicating no DTCs. (DTC#1, O

5 an aid to ECU engineers, any/©BD ECU that does not respond to a Service $03 re

ndicating no DTCs

TC#2, and DTC#3

icating no DTCs by

guest will generate

tpcols

Message directi

pn: | Exterhaltest equipment — All ECUs

Message Type: | Réquest
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request.clurrent powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Numberofemisston-retatedDFCsand-vtt—status 01 PID

Table 160 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs IXXxxxxX b = $XX DATA A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA D
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Evaluation criteria:

DATA_A, bits 0-6 must be greater than or equal to one (at least one DTC) and DATA_A bit 7 must be
least one ECU.

8.5 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests and that at least one ECU co
data for a confirmed DTC.

1 (MIL is on) for at

ntains freeze frame

Procedure:
8.5.1 [For all prgteceisiTFransmit-Service-$02-+ame-$06-PIb-$02toread-freezeframe-BFESs—regze frame must be
present in pt least one ECU while a confirmed DTC is present.
Tahle 161 - Request powertrain freeze frame data response message for all protodols
Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
Table 162 - Request powertrain freeze frame data response message
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in-liéxadecimal) Byte Value (Hex) Mnemonic

#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA_B

Evaluation criteria:

Verify that Frame $00, PID $02 is‘the same as one of the DTCs reported in Service $03 in Section 7 for
of ECUs) and is th¢ same FEreeze Frame DTC as reported in 6.5.1. There should be at least one DTC s

NOTE: The OBD-|l reguldtions allow overwriting an exiting Freeze Frame with a misfire DTC (P0300

the vehicle (the set
ored.

- P0312) or a fuel
n a vehicle that will

system DT|CA(P0170 - P0175), however, it is assumed that this testlng will not be performed o
set these faults: i Z W 5. .

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, |

gged as a failure.

S0 9191-2, or ISO

15765-4 protocols. The ECU can either not respond or send a negative response ($7F, $11) for ISO 14230-4 protocol.

Procedure:

8.5.2

[For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO,

Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note

PIDs reported by each ECU as being supported.
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Table 163 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

Table 164 - Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#l Reql act pn\unrfrain fraaza frama data rocpnncn Sl MM 42 SlDRQ
#2 18Ysupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, c1 XXXXXAXX DATA_B
#6 data C, c1 XXXXXAXX DATA_C
#7 data D] c1 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:

If an ECU has a fre

If only one ECU sU
and either $11, $4*
or $67, and $0C m

When more than o
$67, $0C, $0D, an
For EOBD, only $0

If all PID support P
as a failure.

If an ECU th
PID/TID/OBDMID/
when it is requeste)

pports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, either $05
b or $49 must be supported by the vehicle thatthas a freeze frame DTC. For EOBD,
st be supported.

ne ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02
0 either $11, $45 or $49 must be_supported by each corresponding ECU that has a
2, $04, $05 or $67, and $0C must'be supported.

t has a freeze/ frame DTC indicates that a PID/TID/OBDMID/INFO
NFOTYPE is supported, but that ECU does NOT actually support the PID/TID/O
d then this shall'be flagged as a failure.

eze frame DTC, but does not support Service $02, PID 300, Frame $00, this shall be flagged as a failure.

or $67, $0C, $0D,
only $02, $04, $05

$04, either $05 or
freeze frame DTC.

IDs for an ECU that has alfreeze frame DTC indicates that no PIDs are supported, this shall be flagged

TYPE Supported
BDMID/INFOTYPE

e messages (PIDs

H765-4 protocol only] Transmit request for all supported PID support PIDs up to thrg

A0 o

Procedure:
8.5.3 [ForlISO 1
$00, $20,

results.

P=FUYJ,

(DI deon daon AN PR AnTinY Soen oo e btk hick + taal
\Frivo YUV, POV, $PAV), dAllU (INJo PV, LU UITUUYUIT UIT THyriCot SUuppuiitcu

ID and again note
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Table 165 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 Frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 Frame #00 u/iC 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 Frame #00 u/iC 00 FRNO_
U= User Optiotal
C = Conditional|— parameter is only included if preceding PID# is included

Table 166 - Request powertrain freeze frame data response message
(report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDRQ
#2 1stlsupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m'} supported PID c2 XX PID_
#3 Frame # C2 XX FRNO_
#4 data record of m™ supported PID = [~data A, C3 XXXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend.on selected PID

C2 = Conditional|— parameter shall’'be-the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parametefs-and values for “data B - D” depend on selected PID number

Evaluation criteria:

Each ECU that hag adreeze frame DTC must report the same supported PIDs for single and group request messages.
[For all protocols] FOR ALL PIDS SUPPORTED BY THE VEHICLE, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF), AS DETERMINED IN 7.5.2, SEND THE CORRESPONDING SERVICE $02 FRAME $00 PID REQUEST
MESSAGE AND NOTE THE RESPONSE FOR EACH ECU.

Table 167 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID

#3 frame #00 M 00 FRNO_



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL

J1699®-3 Revised JUL2015

Page 135 of 273

Table 168 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D

C1l = Conditional - “data B - D” depend on selected PID

Evaluation criteriL:

Each ECU that indicated support for a PID and has a freeze frame DTC stored in Frame $00, RID $02, m

response.

Each ECU that 1) did not indicate support for a PID or 2) indicated support for a PID butthas no freeze fi

Frame $00, PID $02, shall respond in the following manner:

For SAE J185(

For ISO 157654, the ECU shall not respond.

For ISO 142304, no response is preferred, but a negative respense message ($7F, $12) is allowed.

For 1ISO 15765-4 drotocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 rg
PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $SE1-$FF.

8.5.4 [For ISO 15765-4 protocol only] Request up to.the first three supported PIDs for each ECU that

DTC as a group and note the response.

and ISO 9141-2, no response is preferred, but a positive response is allowed.

ust send a positive

ame DTC stored in

quest for PID $01,

has a freeze frame

Table 169 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 u/C 00 FRNO_
#6 Pl U XX PID
#7 frame #00 u/C 00 FRNO_

U= User Optional

C = Conditional - parameter is only included if preceding PID# is included
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Table 170 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D
#2 mY supported PID C2 XX PID_
#3 frame # Cc2 00 FRNO_
#4 data record of m™ supported PID = [ data A, C3 XXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, Cc4 XXXXXAXX DATA_C
#7 data D] (071 XXXXXAXX DATA_D

C1 = Conditional|— “data B - D” depend on selected PID

C2 = Conditional|— parameter shall be the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parameters and values for “data B - D” depend on selected/RID number

Evaluation criteria:

Each ECU that has
group PID request

p.

8.5.5 [For all prgtocols] Request next unsupported PIDisupport PID ($20, $40, $60, $80, $A0, $CO, o
(if availablg as determined in 7.5.2) to ensure ECU can respond properly to unsupported PID and
communicgtion (single request).

8.5.6 Transmit Jervice $01, PID $00 requestmessage to determine if any emission-related ECUs h
communicgtion.

Evaluation criteria:

Operator prompt 1
ECUs do not positi

9. TEST VEHICL

9.1 Repair circui

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

E WITH FAULT REPAIRED

a freeze frame DTC must respond with the same data value for each PID for single

PID requests and

r $E0) for all ECUs
does not terminate

hve dropped out of

pf emission-related

fault and complete one driving cycle, MIL illuminated

Procedure:

9.1.1

9.1.2

Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU, connect sensor.

Start engine, let idle for one m or whatever time it takes to run monitor and detect that there is no malfunction. Note:

Some powertrain control systems have engine controls that can start and stop the engine without regard to ignition

position.

9.1.3

Turn ignition off (engine off) for 30 s. (This completes one driving cycle with no fault.)
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9.1.4 Start engine, letidle for one m or whatever time it takes to detect that there is no malfunction. Note: Some powertrain
control systems have engine controls that can start and stop the engine without regard to ignition position. (This
starts the second driving cycle; however, second driving cycle will not be complete until key is turned off.)

9.2 Establish communication (J1978 / ISO 15031-4), engine running

Purpose: To verify that one, and only one, of the allowed protocols is supported and that the vehicle sends a response
message of the correct format.

Protocol Determination Procedure:

9.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (J1978 / 1ISO 15031-4)
in the folloyrg-sequence:

J1850 10.4 Kbps VJPW

J1850 41.6 Kbps AWM

ISO 9141-2 (wait 5's before trying next protocol)

ISO 14230-4 (slow|baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 - 29 hit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-pit 250 kbps (only if EOBD test)

Check battery voltage at the J1962 connector pin 16.

Note the first protdcol that responds to the OBD request. Remainder of the tests below shall be run ysing this protocol.
Continue with cycling thru the remainder of the protocols.

Tablg 171 - Request current powertrain diagnostic data request message for all protpcols

Message directipn: | External test equipment — Al EGUs
Message Type: Request

Data Byte Description (All PIDalres are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID ysed to determine PID support for PIDs 01-20 00 PID

Table 1J72 - ECU# x response: Request current powertrain diagnostic data response miessage

Message directipn: [ All ECUs — External test equipment
Message Type: Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request eurrent powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D
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Evaluation criteria:

If a positive response is generated on more than one protocol, this shall be flagged as a failure.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts

9.3 Verify Service $07 - Request pending emission-related DTCs, engine running

Purpose: To verify that all ECUs respond correctly to a Service $07 request and there are no pending emission-related

DTC set even tho

hibhaea DTCO o ctill o confivoaad NT
T OIS DTS 15 Jthr ot COTT I icoO oo

ill prompt user that

Procedure:
9.3.1 [For all pratocols] Every 0.500 s, tool will request pending DTCs. If DTCs is no longer set, tool w
DTC has RQeen cleared and to continue. If pending DTC continues to stay set, every,30 s the {ool will prompt the

user to continue with a pending DTC (logged as a failure).

9.3.2

Table 173 - Requ

Transmit g Service $07 request message.

cycle request message for all pretocols

bst emission-related diagnostic trouble codes detected‘during current or last ¢

ompleted driving

Message directipn:

External test equipment — All ECUs

Message Type:

Reqguest

Data Byte

Description (all values are in hexadecimal)

Byte Value (He

Mnemonic

N—

#1

Request emission-related diagnostic trouble codes detected during current or
last cpmpleted driving cycle request SID

07

SIDRQ

Table 174 - Requ

cycle response message for ISO 15765-4

bst emission-related diagnostic trouble codes detected during current or last ¢

ompleted driving

Message directipn:

All ECUs — External test equipment

Message Type:

Response

Data Byte Descriptioni(all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request emission-related- diagnostic trouble codes detected during current or a7 SIDPR
last completed driving.cyele response SID
#2 # of DTC {number ofiemission-related DTCs stored in this ECU} 00 #OFDTC

Table 175 - Requ

cycle response message for ISO 14230-4

st emission-related diagnhostic trouble codes detected during current or last ¢

ompleted driving

Message directibr—AlHEEYs—Externattesteatipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID a7 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
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Evaluation criteria:

Verify that no Service $07 pending DTC is set.

For ISO 15765-4 and ISO 14230-4 protocols, verify that at least one Service $03 DTC response with zero DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no
DTCs is allowed, but not required.

For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTCs (DTC#1, DTC#2, and DTC#3 shall be

all set to $0000).

For ISO 15765-4 in
by setting the para

For all protocols, a|
a warning. This inf

9.4  Verify Servic

Purpose: To verify
on.

meter # of DTC to $00.

e $03 — Request emission-related DTCs, engine running

5 an aid to ECU engineers, any OBD ECU that does not respond to a Service, $07 re
prmation can be used to determine if this is the correct behavior for the vehicle.

that a proper response indicated at least one stored DTCs is_received and to verify

o DTCs are stored

guest will generate

that the MIL is still

Procedure:
9.4.1 [For all pratocols] Transmit Service $03 request message. Verify that a proper response is recejved.
Table 176 - Request emission-related diagnostic trotible codes request message for all protocols
Message directipn: | External test equipment — All ECUS
Message Type: Request
Data Byte Description (all values areiin hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs requeSt;SID 03 SIDRQ
Table 177|- Request emission-related diagnhostic trouble codes response message for ISP 15765-4
Message directipn: [ All ECUs —(External test equipment
Message Type: Response
Data Byte Deseription (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} >or =01 #OFDTC
#3 DTC High'Byte of PXXXX XX DTC1HI
#4 DTC LowByte of PXXXX XX DTC1LO
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Table 178 - Request emission-related diagnostic trouble codes response message for J1850, ISO 9141-2
and ISO 14230-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#2 Low Byte: xx XX DTC2LO
#6 DTCH3HighByte—xx AvaS DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO

Table 179|- Request emission-related diaghostic trouble codes response message for ISP 15765-4

Message directipn: | All ECUs — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 180[- Request emission-related diagnhostic trouble codes response message for ISP 14230-4

Message directipn: [ All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:
Verify that at least pne Service’ $03 DTC response with a non-zero DTC is received.

For ISO 15765-4 oply, the #OFDTC (DTC count) and the number of reported DTCs must match.

Each ECU that has no DTCs to report shall respond in the following manner:

For J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no
DTCs is allowed, but not required.

For 1ISO 14230-4 interfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, DTC#2, and DTC#3
shall be all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.
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9.4.2

Table 181 - Request current powertrain diagnostic data request message for all protocols

[For all protocols] Transmit Service $01, PID $01 request message and note the results.

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID

Table 182 - ECU# x response: Request current powertrain diagnostic data response message

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hek) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: gtatus, Number of emission-related DTCs Ixxxxxx b DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catallst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXxX b = $XIX DATA_ D

Evaluation criteria:

DATA_A, bits 0-6 must be greater than or equal to one (at least one’DTC) and DATA_A bit 7 must be

least one ECU.

9.5 Verify Servige $02 — Request powertrain freeze frame\data, engine running

Purpose: To verify

data is retained in the ECU while a confirmed DTCis present.

Procedure:

9.5.1 [For all prqtocols] Transmit Service $02 PID $02 Frame $00 to read freeze frame DTCs. Fre

retained in|at least one ECUwhile a confirmed DTC is present.

1 (MIL is on) for at

that all ECUs respond correctly toService $02 requests when there is no DTC stored, that freeze frame

pze frame must be

TABLE 183 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE FOR ALK PROTOCOLS
Message directipn: | External test equipment — All ECUs
Message Type: _[\Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Requestpowertrain freeze frame data TeSponse SiD 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
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Table 184 - Request powertrain freeze frame data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 02 PID

#3 Frame # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA B

Evaluation criterig

Verify that Frame 400, PID $02 is the same as one of the DTCs reported in Service $03 in Sectianv7)for the vehicle (the set
of ECUs). There should be at least one DTC stored.

If an ECU does nof support Service $02, it shall not respond to a Service $02 request for SAE J1850, IISO 9191-2, or ISO
15765-4 protocols.|The ECU can either not respond or send a negative response ($7F;$11) for ISO 14p30-4 protocol.

Procedure:
9.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO,
Frame $0(Q request messages through the highest supported PIDyto determine which PIDs afe supported. Note

PIDs repofted by each ECU as being supported.

Table 185 - Rg¢quest powertrain freeze frame data request message (read supported PIDs) fof all protocols

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqguest powertrain freeze frame data request, SID M 02 SIDRQ
#2 PID psed to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

Table 186 -|Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqguest powertrain ffeeze frame data response SID M 42 SIDPR
#2 18{supported PID M 00 PID_
#3 frame # M 00 FRNO _
#4 dafa recofd of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C. C1 XXUXXHXX DATA C
#7 data D] C1 XXXXXXXX DATA_D

C1l = Conditional — “data B - D” depend on selected PID

9.5.3 Evaluation criteria:
If an ECU has a freeze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be flagged as a failure.

If only one ECU supports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, either $05 or $67, $0C, $0D,
and either $11, $45 or $49 must be supported by the vehicle that has a freeze frame DTC. For EOBD, only $02, $04, $05
or $67, and $0C must be supported.

When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02, $04, either $05 or
$67, $0C, $0D, and either $11, $45 or $49 must be supported by each corresponding ECU that has a freeze frame DTC.
For EOBD, only $02, $04, $05 or $67, and $0C must be supported.
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If all PID support PIDs for an ECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged
as a failure.

If an ECU that has a freeze frame DTC indicates that a PID/TID/OBDMID/INFOTYPE Supported

PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE
when it is requested then this shall be flagged as a failure.

Procedure:

9.5.4 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs
$00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $CO0, $E0) through the highest supported PID and again note

results.
Table 187 - Rgquest powertrain freeze frame data request message (read supported PIDs) for 1ISO 15765-4
protocol

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Requiest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID Lised to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO _
#4 PID psed to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/iC 00 FRNO_
#6 PID psed to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/C 00 FRNO_

U= User Optionpal

C = Conditional|— parameter is only included if preceding PID#is included

Table 188 - Request powertrainfreeze frame data response message
(report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Vglue | Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDRQ
#2 1stlsupported PID M 00 PID_
#3 Frame # M 00 FRNO _
#4 dafa record of 15t stpported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA C
#7 data D] C1 XXXXXAXX DATA_D
#2 m'} supported PID Cc2 XX PID_
#3 Frame # Cc2 XX FRNO _
#4 data record of m" supported PID = [ data A, C3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA B
#6 data C, C4 XXXXXXXX DATA C
#7 dataD] C4 XXXXXXXX DATA_D

C1l = Conditional — “data B - D” depend on selected PID

C2 = Conditional — parameter shall be the same value as included in the request message if supported

C3 = Conditional — data A shall be included if preceding PID is supported

C4 = Conditional — parameters and values for “data B - D” depend on selected PID number

Evaluation criteria:

Each ECU that has a freeze frame DTC must report the same supported PIDs for single and group request messages.
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9.55

[For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-

$BF, $C1-$DF $E1-$FF), as determined in 8.5.2, send the corresponding Service $02 Frame $00 PID request
message and note the response for each ECU.

Table 189 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 190 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO _
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:

Each ECU that ind
response.

Each ECU that 1) ¢
Frame $00, PID $0

For SAE J185(
For ISO 15765
For ISO 14230

For ISO 15765-4
PID $03-$1F, $21-

9.5.6

cated support for a PID and has a freeze frame DTC stored in Frame $00, PID $02,
id not indicate support for a PID or2) indicated support for a PID but has no freeze fi
2, shall respond in the following manner:

and 1SO 9141-2, no respanse is preferred, but a positive response is allowed.

-4, the ECU shall nettespond.

rotocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 rg
b3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF.

-4, no response.ispreferred, but a negative response message ($7F, $12) is allowed.

ust send a positive

ame DTC stored in

quest for PID $01,

has a freeze frame

[Fori1SO 1

b 765-4 protocol only] Request up to the first three supported PIDs for each ECU that

DTC as a grotpandnotetheresponse:
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Table 191 - Request current powertrain diagnostic data request message
for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 u/C 00 FRNO_
#6 PID U XX PID
#7 frame #00 u/C 00 FRNO _
U= User Optional
C = Conditional[— parameter is only included If preceding PID# Is included

Table 192 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Requiest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO _
#4 daja record of 15t supported PID = [ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 mY} supported PID C2 XX PID_
#3 frame # Cc2 00 FRNO _
#4 dala record of m" supported PID = [ data A, C3 XXXXXHAXX DATA_A
#5 data B; C4 XXXXXAXX DATA B
#6 data-C, C4 XXXXXAXX DATA_C
#7 data D] C4 XXXXXAXX DATA_D

C1 = Conditional|— “data B - D” depend on sefected PID

C2 = Conditional|— parameter shall be the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parameters and.values for “data B - D” depend on selected PID number

Evaluation criteria:

Each ECU that has a freeze*frame DTC must respond with the same data value for each PID for single PID requests and
group PID requests.

9.5.7 [Forall pro X ' ' ' ' or $EO) for all ECUs
(if available as determined in 8.4.2) to ensure ECU can respond properly to unsupported PID and does not terminate
communication (single request).

9.5.8 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of
communication.

Evaluation criteria:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.
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9.6 Verify Servic

e $0A - Request permanent emission-related DTCs, engine running

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there is at least one permanent
DTCs stored during the previous driving cycle.

Procedure:

9.6.1

[For ISO 15765-4 protocol only] Transmit a Service $0A request message.

Table 193 - Request emission-related diagnostic trouble codes with permanent status

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Valug (Kex) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 0A SIDRQ
requgst SID

Table 194 - Requ{

st emission-related diagnostic trouble codes with permanent status response

message for ISO-

15765-4
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
respgnse SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in 01 #OFDTC
this HCU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For 1ISO 15765-4 in
The #OFDTC (DT(

terfaces, verify that at least-one Service $0A permanent DTC response with a non-ze
L count) and the number ofreported DTCs must match.

If an ECU that supports permanent codes'has no DTCs to report, the ECU will respond with a message g

and indicating no [

ECUs that do not

TCs are stored by setting the parameter # of DTC to $00.

upport permanent codes shall not respond.

Permanent codes
for the 2010 MY a
does not support

ust be supported for OBD-II by all emission-related ECUs that also support Service

i"d peyond or this shall be flagged as a failure, however, if the vehicle is a 2010 - 20

ro DTC is received.

ontaining no DTCs

$03 or Service $07

12 MY vehicle that
the manufacturer's

ermanent codes, the manufacturer can present the CARB Executive Officer with

proposed phase-in

plan and an explanation as to why the vehicle is not required to comply.

Permanent codes are not required for EOBD. If an EOBD vehicle does not support permanent codes, do not log a failure.
If an EOBD vehicle does support permanent codes, they will be tested for correct behavior.

For OBD-II ISO 15765-4 interfaces, verify that at least one Service $0A permanent DTC response with a non-zero DTC is
received. The #OFDTC (DTC count) and the number of reported DT Cs must match. For 2009 MY and earlier, if all responses
are received with #0OFDTC set to $00, this shall be flagged as a warning, for 2010 MY and beyond, this shall be flagged as
a failure. (e.g., TCM supports Service $0A, but ECM with the induced fault does not support Service $0A). If the vehicle is
a 2010 - 2012 MY vehicle where all emission-related ECUs do not support permanent codes, the manufacturer can present
the CARB Executive Officer with the manufacturer's proposed phase-in plan and an explanation as to why the vehicle is not
required to comply.
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10. TEST VEHICLE WITH NO FAULTS AFTER 3 OR 4 DRIVING CYCLES COMPLETED

10.1 Complete two or more additional driving cycles

Procedure:

10.1.1 Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU. (This completes two driving cycles with

no fault.)

10.1.2

Start engine, let idle for one m or whatever time it takes to detect that there is no malfunction. Note: Some powertrain

control systems have engine controls that can start and stop the engine without regard to ignition position. (This
starts third driving cycle; however, third driving cycle will not be completed until key is turned off.)

10.1.3 Turn ignitig

no fault.)
10.1.4 Startengin
control sys
starts third
fourth drivi
EOBD may
10.1.5 If the MIL
ECU. (Thig
10.1.6 Start engin
control sys
should nov

n off (engine off) for 30 s or longer, as appropriate for the ECU. (This completes threg

e, letidle for one m or whatever time it takes to detect that there is no malfunction. Notg
tems have engine controls that can start and stop the engine withoutregard to ign
driving cycle; however, third driving cycle will not be completed untilkey is turned of

be performed until the MIL is off.)

s off, continue to 9.2, otherwise, turn ignition off (engine off) for 30 s or longer, as
completes an additional driving cycles with no fault.)

e, letidle for one m or whatever time it takes to detect that there is no malfunction. Not
tems have engine controls that can start and stop:the engine without regard to ignitior
be off. Additional driving cycles may be perférmed until the MIL is off.)

10.2 Establish communication (J1978 / ISO 15031-4), engife running

Purpose: To verify
message of the co

that one, and only one, of the allowed protocols is supported and that the vehicle
rect format.

Protocol Determination Procedure:

10.2.1 Testtool s
in the follo

ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29
ISO 15765-4 — 29
J1850 41.6 Kbps H

bnds Service $01 PID:$00 request message for each of the protocols below per (J1
ving sequence:

hit 500 kbps

hit 250 kbps (only if EOBD test)
it 500 kbps

it 250 ’kbps (only if EOBD test)
Y

driving cycles with

2. Some powertrain
tion position. (This
. (This initiates the

hg cycle, MIL may now be off, but it is not a failure if MIL stays illiminated. Additional driving cycles for

appropriate for the

p: Some powertrain
position. (The MIL

sends a response

D78 / 1ISO 15031-4)

J1850 10.4 Kbps V

P\

ISO 9141-2(wait 5

s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)

ISO 14230-4 (slow

baud rate initialization)

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.
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Table 195 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 196 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: ResSponse
Data Byte Description (All PID values are in hexadecimal) Byte Value(Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID rgquested 00 PID

#3 Data pyte A, representing support for PIDs 01 IxXXxXxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

If a positive response is generated on more than one protocol, this shall b& flagged as a failure.

Operator prompt 1asks for the number of emission-related ECUs inthe vehicle. If the specified number pf emission-related
ECUs do not positively respond to an OBD diagnostic message;.this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts

10.3 Verify Servige $07 - Request pending emission-telated DTCs, engine running

Purpose: To verify
DTCs set.

Procedure:

that all ECUs respond corteetly to a Service $07 request and there are no pendirjg emission-related

10.3.1 [For all pragtocols] Transmit.a Service $07 request message.

Table 197 - Requpst emission-related diagnostic trouble codes detected during current or last completed driving

cycle request message for all protocols

Message directipf:

External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Request emission-related diagnostic trouble codes detected during current or
last completed driving cycle request SID

07

SIDRQ
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Table 198 - Request emission-related diagnostic trouble codes detected during current or last completed
driving cycle response message for ISO 15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 47 SIDPR
last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 199 - Request emission-related diagnostic trouble codes detected during current or last completed
driving cycle response message for 1ISO 14230-4

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID a7 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:
Verify that no Serv|ce $07 pending DTC is set.
For ISO 15765-4 aphd ISO 14230-4 protocols, verify that.atleast one Service $07 DTC response with zer¢ DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an-ECU has no DTCs to report, a positive response megsage indicating no
DTCs is allowed, but not required.

For ISO 14230-4 interfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, DTC#2, and DTC#3 shall
be all set to $0000}.

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating rjo DTCs are stored
by setting the parameter # of DT.Cto $00.

For all protocols, ap an aid:t6 ECU engineers, any OBD ECU that does not respond to a Service $07 reguest will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

10.4 Verify Service$63=Requestemission-refated DTCsengmerunming

Purpose: To verify that a proper response indicated at least one stored DTCs is received and to verify that the MIL is now
off.

Procedure:

10.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper response is received.
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Table 200 - Request emission-related diagnostic trouble codes request message

for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs request SID 03 SIDRQ
Table 201 - Request emission-related diagnostic trouble codes response message
for ISO 15765-4
Message directipn— AllECUs—Externakest-egquipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Valte)Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
Table 202 - Request emission-related diagnostic trouble codes response message
for J1850, 1ISO 9141-2, and ISO 14230-4
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#2 Low Byte: xx XX DTC2LO
#6 DTC#3 High Byte: xx XX DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO
Table 203 - Request-emission-related diagnostic trouble codes response message
for ISO 15765-4
Message directipn: | All EGUs>> External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTCYnumber of emission-related DTCs stored in this ECLLL Q0 #OFDTC
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Table 204 - Request emission-related diagnostic trouble codes response message

for ISO 14230-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3HighByte—66 66 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

Verify that at least pne Service $03 DTC response with a non-zero DTC is received. (All protacols)

For ISO 15765-4 oply, the #0FDTC (DTC count) and the number of reported DTCs must match.

Each ECU that hag no DTCs to report shall respond in the following manner:

For J1850 and 1ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response megsage indicating no
DTCs is allowdd, but not required.

For ISO 1423(0-4 interfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, OTC#2, and DTC#3
shall be all setfto $0000).

For ISO 1576%-4 interfaces, the ECU will respond .with' a message containing no DTCs and indi¢ating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, ap an aid to ECU engineers, any©BD ECU that does not respond to a Service $03 reuest will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

10.4.2 [For all pragtocols] Transmit Service $01, PID $01 request message and note the results.

Tablg 205 - Request current powertrain diagnostic data request message for all protpcols

Message directipn:

External-test equipment — All ECUs

Message Type:

Réquest

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request.clurrent powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Numberofemission-retated-DTCsandivitstatus 0% PID(01)

Table 206 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs $XX DATA A
#4 Misfire -, Fuel system -, Comprehensive monitoring $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported $XX DATA C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete $XX DATA D
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Evaluation criteria:

DATA _A, bits 0-6 must be greater than or equal to one (at least one DTC).

Procedure:

10.4.3 Record MIL status (DATA_A bit 7) in vehicle log file — MIL must not be illuminated or this will be flagged as a failure.
10.5 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests and that freeze frame data is retained in the
ECU after the MIL is extinguished and the confirmed DTC is still present for 40 warm-up cycles.

Procedure:

10.5.1 [For all prqtocols] Transmit Service $02 PID $02 Frame $00 to read freeze frame DFCSs. Freg¢ze frame must be
retained in|at least one ECU after MIL is extinguished.

Tahle 207 - Request powertrain freeze frame data response message for all protodols

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
Table 208 - Request powertrain freeze frame data response message
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all valuesiare in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data.response SID 42 SIDPR
#2 PID: PTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA_B

Evaluation criteria:

Verify that Frame $00,:RID $02 is the same as one of the DTCs reported in Service $03 from Section 7 [for the vehicle (the
set of ECUs). Therg‘should be at least one DTC stored.

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, ISO 9191-2, or ISO
15765-4 protocols. The ECU can either not respond or send a negative response ($7F, $11) for ISO 14230-4 protocol.

Procedure:
10.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO,

Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note
PIDs reported by each ECU as being supported.
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Table 209 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

Table 210 - Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#l Reql act pn\unrfrain fraaza frama data rocpnncn Sl MM 42 SlDPR
#2 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, c1 XXXXXAXX DATA_B
#6 data C, c1 XXXXXAXX DATA_C
#7 data D] c1 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:

If an ECU has a fre

If only one ECU sU
and either $11, $4
or $67, and $0C m

When more than o
$67, $0C, $0D, an
For EOBD, only $0

If all PID support P
as a failure.

If an ECU th
PID/TID/OBDMID/
when it is requeste)

10.5.3 [ForISO 1
$60), (PID

b or $49 must be supported by the vehicle thdthas a freeze frame DTC. For EOBD,
st be supported.

ne ECU supports Service $02, Frame*$00, PID $02, then, at a minimum, PIDs $02,

N either $11, $45 or $49 must be_supported by each corresponding ECU that has a
2, $04, $05 or $67, and $0C must be supported.

d then this shall'be flagged as a failure.

b 765-4protocol only] Transmit request for all supported PIDs up to three messages (H

pports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, either $05

eze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be flagged as a failure.

or $67, $0C, $0D,
only $02, $04, $05

$04, either $05 or
freeze frame DTC.

IDs for an ECU that has alfreeze frame DTC indicates that no PIDs are supported, this shall be flagged

t has a freeze/ frame DTC indicates that a PID/TID/OBDMID/INFO
NFOTYPE is supported, but that ECU does NOT actually support the PID/TID/O

5 $80,$A0), and (PIDs $CO0, $EO0) through the highest supported PID and again note

TYPE Supported
BDMID/INFOTYPE

IDs $00, $20, $40,
results.
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Table 211 - Request powertrain freeze frame data request message (read supported PIDs)
for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/iC 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 fra[ne #0O0 urc U0 FRNO_
U= User Optiodlal
C = Conditional|— parameter is only included if preceding PID# is included

Table 212 -|Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDRQ
#2 1stlsupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m'} supported PID c2 XX PID_
#3 Frame # C2 XX FRNO_
#4 data record of m™ supported PID = [~data A, C3 XXXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend.on selected PID

C2 = Conditional|— parameter shall’'be-the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parametefs-and values for “data B - D” depend on selected PID number

Evaluation criteria:

Each ECU that hag adreeze frame DTC must report the same supported PIDs for single and group reguest messages.

10.5.4 [For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF), send the corresponding Service $02 Frame $00 PID request message and note the
response for each ECU.
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Table 213 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 214 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#l Reql ast pn\unrrrain fraaza frama data rncpnncn SiD MM 42 S|DPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, c1 XXXXXAXX DATA_B
#6 data C, c1 XXXXXAXX DATA_C
#7 data D] c1 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

Evaluation criteria:

Each ECU that indicated support for a PID and has a freeze frame DTC<tored in Frame $00, PID $02, must send a positive
response.

Each ECU that 1) did not indicate support for a PID or 2) indicated’support for a PID but has no freeze flame DTC stored in
Frame $00, PID $d2, shall respond in the following manner:

For SAE J1850 and ISO 9141-2, no response is preféerred, but a positive response is allowed.
For ISO 157654, the ECU shall not respond.
For ISO 142304, no response is preferred, but a negative response message ($7F, $12) is allowed.

For ISO 15765-4 grotocols, if PID $02-indicates $0000, the ECU shall not respond to a Service $02 rgquest for PID $01,
PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $SE1-$FF.

10.5.5 [For ISO 15765-4 protecol only] Request up to the first three supported PIDs for each ECU that has a freeze frame
DTC as a group andnote the response.

Table 215 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name CVT Hex Value Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 u/C 00 FRNO_
#6 PID U XX PID
#7 frame #00 u/C 00 FRNO_
U= User Optional
C = Conditional — parameter is only included if preceding PID# is included
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Table 216 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D
#2 mY supported PID C2 XX PID_
#3 frame # Cc2 00 FRNO_
#4 data record of m™ supported PID = [ data A, C3 XXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, Cc4 XXXXXAXX DATA_C
#7 data D] (071 XXXXXAXX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID

C2 = Conditional|— parameter shall be the same value as included in the request message if supported

C3 = Conditional|— data A shall be included if preceding PID is supported

C4 = Conditional|— parameters and values for “data B - D” depend on selected/RPID" number

Evaluation criteria:

Each ECU that has
group PID requests.
10.5.6 [For all pro
(if availablg
communic

10.5.7 Transmit S
communic

Evaluation criteria:

Operator prompt 1
ECUs do not positi

10.6 Verify Servig

Purpose: To verif

tocols] Request next unsupported PID{support PID ($20, $40, $60, $80, $A0, $CO, o
htion (single request).

ervice $01, PID $00 requestimessage to determine if any emission-related ECUs h
htion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

e $0A - Request permanent emission-related DTCs, engine running

a freeze frame DTC must respond with the same data value for each PID for single

as determined in 9.5.2) to ensure ECU can respond properly to unsupported PID and

PID requests and

r $E0) for all ECUs
does not terminate

hve dropped out of

pf emission-related

that all ECUs respond correctly to a Service $0A request and to verify that the pe

rmanent code was

erased on the same driving cycle as the MIL was extinguished.

Procedure:

10.6.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received
with DTC count set to zero and no DTCs.
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Table 217 - Request emission-related diagnostic trouble codes with permanent status

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 0A
request SID

SIDRQ

Table 218 - Request emission-related diagnostic trouble codes with permanent status response message

for ISO-15765-4

Message directian: AILECLUs . External test nnlllir\mnnf
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value(Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
respgnse SID
#2 # of DTC {number of emission-related DTCs with permanent status stored in 00 #OFDTC
this HCU}

Evaluation criteria:

For ISO 15765-4 interfaces, verify that at least one Service $0A permanent DTC response with a non-zefo DTC is received.

The #OFDTC (DT count) and the number of reported DTCs must match.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message dontaining no DTCs

and indicating no O TCs are stored by setting the parameter # of DTC to $00.
ECUs that do not qupport permanent codes shall not respond.
for the 2010 MY a

does not support permanent codes, the manufacturer can present the CARB Executive Officer with
proposed phase-in|plan and an explanation as t0-why the vehicle is not required to comply.

Permanent codes I\ust be supported for OBD-II by all emission-related ECUs that also support Service

Permanent codes are not required for EOBD. If an EOBD vehicle does not support permanent codes,
If an EOBD vehiclg does support permanent codes, they will be tested for correct behavior.

10.7 Complete static test or continue to permanent code drive cycle
Purpose: To allow bypass ‘of-additional permanent DTC tests and Permanent Code drive cycle.

Procedure:

503 or Service $07

d beyond or this shall be flagged.as a failure, however, if the vehicle is a 2010 - 2012 MY vehicle that

the manufacturer's

@do not log a failure.

10.7.1 If Service $0A was supported by at least one ECU in prior tests 5.21, 8.6, and 9.6, prompt the user to run the CARB
drive cycle Portion for Permanent DTCs. If the answer is "Yes" then continue to section 9.8, If the answer is "No"
then skip to section 9.22.2. If Service $0A is supported and the user decides to bypass the CARB drive cycle, this

shall be flagged as a warning that the Permanent Code Drive Cycle was not tested.

10.7.2 If Service $0A was not supported by at least one ECU in prior tests 5.21, 8.6, and 9.6, prompt user whether to clear

codes or exit section 9. If the user wants to exit, continue to 9.23.6. If the user wants to clear co

des with the engine

off, continue to 9.23.1. If the user wants to clear codes with the engine running continue to 9.23.5.. If no ECUs

support Service $0A, this shall be flagged as a warning that the Permanent Code Drive Cyc
because there were no Service $0A responses during static test.

10.8 Induce circuit fault to set pending, and confirmed DTC

le could not be run
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Procedure:

10.8.1 With ignition off and engine off, disconnect a sensor that is tested continuously (e.g., ECT, TP, IAT, MAF, etc.); a
fault that will generate a MIL light and a single DTC with the engine idling in a short period of time (i.e., < 10 s) for
only one ECU. The selected fault must illuminate the MIL using two (for OBD-II or three (for EOBD) driving cycles,
not one driving cycle (like GM “Type A” DTC) to allow proper testing of Service 07 and freeze frame. If a DTC that
sets in two driving cycles cannot be tested, it is acceptable to use a fault that sets in one driving cycle. If this is the
case, a pending DTC, a confirmed DTC, and MIL will be set on the first driving cycle.

10.8.2

Start engine, let idle for one m or whatever time it takes to set a pending DTC. Note: Some powertrain control

systems have engine controls that can start and stop the engine without regard to ignition position.

10.8.3

10.8.4 Start engin
powertrain
position.

10.8.5 Turn ignitig

10.8.6 (For EOBLO
idle for on
control sys

10.8.7 Turn ignitig

10.8.8 This comp
connector.

10.8.9 Turn ignitig

Turn ignitigr-efi{engire-efhfor-30-s—Keep-senserdiscennested-

e, let idle for one m or whatever time it takes to set a confirmed DTC and illuminate’th
control systems have engine controls that can start and stop the engine. without
n off (engine off) for 30 s. Keep sensor disconnected.

only — EOBD may require an additional driving cycle to set confifmed DTC.) If requir
b m or whatever time it takes to set a confirmed DTC and illuminate the MIL. Note
tems have engine controls that can start and stop the engine without regard to ignitid

n off (engine off) for 30 s. Keep sensor disconnected,

letes the driving cycle and allows the permahent code to be set. Connect scan

n on. Do not crank engine.

10.9 Establish communication (J1978 / 1ISO 15031-4); engine off

Purpose: To verify
message of the co

that one, and only one, of the allowed protocols is supported and that the vehicle
rect format.

Protocol Determipation Procedure:

10.9.1 Testtool s
in the follo

ISO 15765-4 — 29
ISO 15765-4 — 29
ISO 15765-4 — 11

bnds Service $01PID $00 request message for each of the protocols below per (J1
ving sequence:.

hit 500 kbps
pit 250 kbps (only if EOBD test)
Dit-500 kbps

e MIL. Note: Some
regard to ignition

bd, start engine, let
. Some powertrain
n position.

tool to the J1962

sends a response

D78 / 1ISO 15031-4)

ISO 15765-4 — 11

tact)
teSt)

hit9E0 Ikhne (Aaniv if EOQRN
O o KBpPS{(EH Y=ot

J1850 41.6 Kbps PWM
J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5
ISO 14230-4 (slow

s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.
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Table 219 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 220 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: ResSponse
Data Byte Description (All PID values are in hexadecimal) Byte Value(Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID rgquested 00 PID

#3 Data pyte A, representing support for PIDs 01 IxXXxXxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

If a positive respon

Operator prompt 1
ECUs do not positi

se is generated on more than one protocol, this shall be flagged as a failure.

asks for the number of emission-related ECUs inthe vehicle. If the specified number
vely respond to an OBD diagnostic message;.this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts

10.10 Verify Servig

Purpose: To verify
on.

Procedure:

10.10.1 [For ISO 1%
is received.

1

e $03 — Request emission-related DTCs, engine off

that a proper response indicating at least one stored DTC is received and to verify

765-4 and 1ISO14320-4 protocols] Transmit Service $03 request message. Verify tha

able 221> Request emission-related diagnostic trouble codes request messag

for all protocols

pf emission-related

that the MIL is still

a proper response

11°

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1

Request emission-related DTCs request SID

03

SIDRQ
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Table 222 - Request emission-related diagnostic trouble codes response message

for ISO 15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} XX #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criterig:

For 1ISO 15765-4 3
received.

For ISO 15765-4 o

Each ECU that hag

For ISO 142
shall be all s

For ISO 157

nd ISO 14230-4 protocols, verify that at least one Service $03 DTC responseAwith

hly, the #OFDTC (DTC count) and the number of reported DTCs must mateh.

no DTCs to report shall respond in the following manner:

bt to $0000).

b55-4 interfaces, the ECU will respond with a messageé ‘Containing no DTCs and ind

setting the parameter # of DTC to $00.

For all protocols, a|
a warning. This inf

10.11 Verify Servig

Purpose: To verify

brmation can be used to determine if this is the correct behavior for the vehicle.

e $0A - Request permanent emissionsrelated DTCs, engine off

DTCs stored during the previous driving cycle.

Procedure:

10.11.1 [ForISO 1

5765-4 protocol only}'Transmit a Service $0A request message.

B0-4 interfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, [

5 an aid to ECU engineers, any OBD ECU that‘does not respond to a Service $03 re

that all ECUs respond correctly.to a Service $0A request and to verify that there is at le

a non-zero DTC is

DTC#2, and DTC#3
i

cating no DTCs by

quest will generate

ast one permanent

Taljle 223 - Request emission-related diagnostic trouble codes with permanent stgtus
Message directipn: |/Extérnal test equipment — All ECUs
Message Type: | }~Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 0A SIDRQ

reque

st SID
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Table 224 - Request emission-related diagnostic trouble codes with permanent status response message

for ISO-15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 in
The #OFDTC (DT(

If an ECU that supports permanent codes has no DTCs to report, the ECU will respondwith a message ¢

and indicating no [
ECUs that do not S
Permanent codes
for the 2010 MY a
does not support
CARB Executive C
required to comply|

Permanent codes
If an EOBD vehiclg

10.12 Repair circui

Purpose: To verify
and that DTCs and

Procedure:
10.12.1 Turn ignitig

10.12.2 Connect s¢

terfaces, verify that at least one Service $0A permanent DTC response withja-hon-ze
[ count) and the number of reported DTCs must match.
TCs are stored by setting the parameter # of DTC to $00.
upport permanent codes shall not respond.

ust be supported for OBD-II by all emission-related/ECUs that also support Service
d beyond or this shall be flagged as a failure, however, if the vehicle is a 2010 - 20

ermanent codes or permanent codes for all emission-related ECUs, the manufactu
fficer with the manufacturer's proposed phasesin plan and an explanation as to wh

hre not required for EOBD. If an EOBR&ehicle does not support permanent codes,
does support permanent codes, they will be tested for correct behavior.
| fault

that, with the ignition gn-and engine off, all ECUs provide the correct response to a S
the MIL status bit are-¢leared and permanent DTCs do not clear.

n off (enging. off) for 30 s.

ENSOr:

ro DTC is received.

ontaining no DTCs

$03 or Service $07

12 MY vehicle that

er can present the
y the vehicle is not

o not log a failure.

ervice $04 request

10.12.3 Turn ignitid

non Do notcrank nnginn

10.12.4 Establish communication (J1978 / ISO 15031-4), and clear DTCs, engine off

Purpose: To verify that one, and only one, of the allowed protocols is supported and that the vehicle sends a response
message of the correct format.
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Protocol Determination Procedure:

10.12.5 Test tool sends Service $01 PID $00 request message for each of the protocols below per (J1978 / ISO 15031-4)
in the following sequence:

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-pit 250 kbps (only if EOBD test)

Check battery voltage at the J1962 connector pin 16.

Note the first protdcol that responds to the OBD request. Remainder of the tests below shall be run ysing this protocol.
Continue with cyclipg thru the remainder of the protocols.

Tablg 225 - Request current powertrain diagnostic data request message for all protpcols

Message directipn: | External test equipment — All ECUs
Message Type: Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID ysed to determine PID support for PIDs 01-20 00 PID

Table 26 - ECU# x response: Request curreqtipowertrain diagnostic data response message

Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID.values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID rpquested 00 PID

#3 Data pyte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data pyte B, representing.support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, represénting support for PIDs XXXXXXXX b DATA_C
#6 Data [pyte D, repreSenting support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

Ifa pOSitive response is BC||C|atcd oRtmore-thanone plutuuui, this-shat-be f:aygcd as-a-fatture:

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-related
ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
10.12.6 [ISO 15765-4 protocol] Transmit Service $04 request message and observe response message.

Any software meeting these specifications must wait 2 s before proceeding to next step to allow for NVRAM read/write
times.
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Table 227 - Clear/reset emission-related diagnostic information request message

for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
Table 228 - Clear/reset emission-related diagnostic information response message
Message direction: | All ECUs — External test equipment
Message Ty e Rcapuuac
Data Byte Description (all values are in hexadecimal) Byte Value-(Hek) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteria:

Operator prompt 1

asks for the number of emission-related ECUs in the vehicle. At leastione OBD ECU|must respond with

message as shown in the response table above. If more than the specified number-of emission-relatefl ECUs respond to

this diagnostic meg

For ISO 15765-4,
response message

10.13 Verify MIL st

Purpose: To verify
and the MIL status

sage, this shall be flagged as a failure.

atus bit, engine off

bit were cleared by the previous Service $04 request.

negative response message(s) ($7F, $04, $78) are allowed for up to 30 s maximym, until a positive
is available. All other negative responses shall be flagged as a failure.

the correct response to a Service $01, PID{$01 request for those ECUs that suppott it, and that DTCs

Note to manufactiirers: During bulb prove out, MIL status bit must indicate whether the MIL will be illumlinated after engine

is started. It should
out.

Procedure:
10.13.1 [For all pro

Tablsg

tocols] Send Service $01, PID $01 request message.

not reflect the status of the MIL*bulb driver circuit, which will be turning the bulb on for the bulb prove

229 - Requesticurrent powertrain diagnostic data request message for all protpcols

Message directi

pn: | External test equipment — All ECUs

Message Type: _[\Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 RequestTarrent powertraim diagnostic data Tequest SiD 0T SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
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Table 230 - ECU#1 response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D

Evaluation criterila:

Each OBD ECU th
above where:

DATA A bits (
request.) and

Operator prompt 1
with message as s
respond to this dia

10.14 Verify Servic

Purpose: To verify
DTC still stored aft

Procedure:
10.14.1 [For I1SO 1

Tah

DATA A bit 7 must be 0, indicating MIL off.

jnostic message, this shall be flagged as a failure.

e $0A - Request permanent emission-related DTCs; engine off

br DTCs were cleared.

5765-4 protocol only] Transmita.Service $0A request message.

at responds with Service $01, PID $01 must respond with messages as shown in

thru 6 must be 0. (Number of DTCs must be 0, because of previously sent engine-0

asks for the number of emission-related ECUs in the vehicles At least one OBD ECU
hown in the response table above. If more than the specifiednumber of emission-related ECUs

that all ECUs respond correctly to a Service-$0A request and to verify that there is at Ig

le 231 - Request emission’related diagnostic trouble codes with permanent stg

he response table

ff Service $04

must respond

ast one permanent

tus

Message directi

pbn: | External test equipment — All ECUs

Message Type: | Request
Data Byte Deseription (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request emissionsfelated diagnostic trouble codes with permanent status 0A SIDRQ
requgst SID
Table 232 - Rpqugst emission-related diagnhostic trouble codes with permanent status respojnse message

for 1ISO-15765.4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO
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Evaluation criteria:

For ISO 15765-4 interfaces, verify that at least one Service $0A permanent DTC response with a non-zero DTC is received.
The #OFDTC (DTC count) and the number of reported DTCs must match.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message containing no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not support permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service $03 or Service $07
for the 2010 MY and beyond or this shall be flagged as a failure, however, if the vehicle is a 2010 - 2012 MY vehicle that

does not support
CARB Executive C
required to comply|

Permanent codes
If an EOBD vehiclg

10.15 Complete on
Procedure:
10.15.1 Start engin
(Monitor m
can start a|
10.15.2 Turn ignitig
10.15.3 Start engirn

10.15.4 Continue t|

systems have engine controls that can start and stop the engine without regard to ignition posit

second dri

10.16 Establish communication (J1978 / 1SO.15031-4), engine running

Purpose: To verify
message of the co

Protocol Determipation Procedure:

10.16.1 Test tool s
in the follo

|||||||||

fficer with the manufacturer's proposed phase-in plan and an explanation as to.wh

|||||||||

er can present the
y the vehicle is not

hre not required for EOBD. If an EOBD vehicle does not support permanent.codes, g¢lo not log a failure.

does support permanent codes, they will be tested for correct behavion

e driving cycle with fault repaired

e, let idle for one m or whatever time it takes to runsmoénitor and detect that there
ay have already run with engine off.) Note: Some pewertrain control systems have ¢
hd stop the engine without regard to ignition position.

n off (engine off) for 30 s. (This completes oné’driving cycle with no fault.)
e. Prompt operator to remain at idle untilkprompted to start permanent code drive cy(

b idle for whatever time it takes to~detect that there is no malfunction. Note: Some

/ing cycle; however, second:driving cycle will not be complete until key is turned off.)

that one, and only-ene, of the allowed protocols is supported and that the vehicle
rect format.

bnds ‘Service $01 PID $00 request message for each of the protocols below per (J1

is no malfunction.
ngine controls that

lein 9.19.

powertrain control
on. (This starts the

sends a response

D78 / 1ISO 15031-4)

ving‘sequence:

ISO 15765-4 - 29 bit 500 kbps
ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-

bit 250 kbps (only if EOBD test)

J1850 10.4 Kbps VPW

J1850 41.6 Kbps PWM

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)

ISO 14230-4 (fast

baud rate initialization) (wait 5 s before trying next protocol)
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Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 233 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 234 - ECU# x response: Request current powertrain diagnostic data respornse’mlessage
Message directipn: [ All ECUs — External test equipment
Message Type: Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data pyte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data [pyte D, representing support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

If a positive respon

Operator prompt 1
ECUs do not positi

Battery voltage at the J1962 connector pin 16.must be between 11.0 and 18.0 volts

10.17 Verify Servic

Purpose: To verify
DTC stored after D

Procedure:

10.17.1 [ForISO 1

TCs were cleared and a short driving cycle was completed.

H765-4 protocol only] Transmit a Service $0A request message.

e $0A - Request permanent emission-related DTCs, engine running

se is generated on more than one protecel, this shall be flagged as a failure.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnestic message, this shall be flagged as a failure.

that all ECUs réspond correctly to a Service $0A request and to verify that there is at Ig

pf emission-related

ast one permanent

Table 235 - Request emission-related diagnostic trouble codes with permanent status

Message directi

on: | External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status
request SID

0A

SIDRQ
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Table 236 - Request emission-related diagnostic trouble codes with permanent status response message

for ISO-15765-4

Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 in
The #OFDTC (DT(

If an ECU that supports permanent codes has no DTCs to report, the ECU will respondywith a message ¢
TCs are stored by setting the parameter # of DTC to $00.

and indicating no [
ECUs that do not
for the 2010 MY a

does not support
proposed phase-in

Permanent codes 11

Permanent codes
If an EOBD vehiclg

10.18 Complete ps

Purpose: To allow
Permanent code m

Procedure:

10.18.1 Drive vehiq
to increme

e Continuous idl

e Cumulative ti

r=20N
AYAY

upport permanent codes shall not respond.

rmanent code drive cycle

terfaces, verify that at least one Service $0A permanent DTC response withja-hon-ze
L count) and the number of reported DTCs must match.

ust be supported for OBD-II by all emission-related/ECUs that also support Service
beyond or this shall be flagged as a failure, however, if the vehicle is a 2010 - 20
ermanent codes, the manufacturer can presefat.the CARB Executive Officer with

plan and an explanation as to why the vehicleZis not required to comply.

permanent DTCs to be efased after DTCs are cleared and permanent code driving

ust be retained until start of next driving cycle.

le according-to-the following conditions. (The OBD Condition Counter may incremen

b timé&,0r = 30 s with vehicle speed < or = 1 mph and accelerator pedal released

ro DTC is received.

ontaining no DTCs

$03 or Service $07

12 MY vehicle that
the manufacturer's

hre not required for EOBD. If an EOBD vehicle does not support permanent codes, @dlo not log a failure.
does support permanent codes, they\will be tested for correct behavior.

cycle is complete.

but is not required

QAL
S vl

e Cumulative time since engine start > or = 600 s

e Cumulative fueled engine operation for > or = to 10 s for PHEV vehicles only

Prompt user to idle for 30 s, drive the vehicle at > or = 25 mph (40 kph) for 300 s, and continue driving the vehicle in any
manner for an additional 270 s. Display the status of the OBDCOND counter, the IGNCTR counter, the 30 second "Idle
Timer", the 300 second "25 MPH/40 KPH Driving Timer" and the 600 second "Total Drive Timer".
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NOTE: The software will monitor the following PIDs, if available: $0C (RPM), $0D (VSS), $1F (RUNTM) every 1.0 s to
determine vehicle conditions. The software will monitor OBDCOND every 1.0 s. The software will inform user as
soon as the drive cycle conditions have been completed and OBDCOND counter has incremented.

NOTE: The software assumes that the engine has been idling for 30 continuous s since test 9.16.3 and that this time counts
as idle time if the vehicle is currently at idle. If the vehicle is currently moving, the time will be attributed to time
spent below 25 mph. (engine run time).

The specific denominator requirements vary for Light Duty gas and diesel, Medium Duty diesel (dyno cert), Heavy Duty,
EOBD Light Duty and EOBD Heavy Duty. They are summarized in table 306. The vehicle shall be tested according to the
type of vehicle as determined by the operator prompts.

C has been erased

10.18.2 Every 1.0 3
premature

10.18.3[ForISO 1

toalwaill rnql ast pnrmnnnnf DTCs lfthe DTC is arasad toalwill p
—tOOAHH HEeSt HRaReRt—-+ —Hte-1 } FaSea—1e6+- A+

5765-4 protocol only] Transmit a Service $0A request message.

y and continue to section 9.22. Premature erasure of the permanent code shall be'lo

romptuserthat DT

pged as a failure.

Tahle 237 - Request emission-related diagnostic trouble codes with permanent stgdtus
Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent Status 0A SIDRQ
requgst SID
Table 238 - Rpquest emission-related diagnhostic trouble codes with permanent status respojnse message

for ISO-15765-4

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values aretin hexadecimal) Byte Value (Hek) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
respgnse SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this HCU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 interfaces; verify that at least one Service $0A permanent DTC response with a non-ze
The #OFDTC (DTC count) and the number of reported DTCs must match. Premature erasure of the pe

be logged as a faillire’,

ro DTC is received.
manent code shall

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message containing no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not support permanent codes shall not respond.

10.18.4 [For all protocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service $01 PID request message
and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).
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Table 239 - Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M X PID

Table 240 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
da a racord of 1st cllppnﬂ'nrl RlD — [ PlDREC

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 data D] C1l XX DATA D

Cl = Conditional|— “data B - D” depend on selected PID value

C2 = Conditional|— parameter is only present if supported by the ECU

C3 = Conditional|— parameters and values for “data B - D” depend on selected PID number and are only inclugled if PID is

supported Ry the ECU

Note: If multiple mgdules support I/M Readiness functionality, utilize only thé.responses from module that supports Service

$09, INFOTYPE $
OBDCOND countg

[For all protocols] 1

r data.

ransmit Service $09, INFOTYPE = $08 if IPT.(Supported.

D8 or $0B to perform this test. Based on the responses’in 5.17.1, utilise INFOTYPE

Table 241 - Request vehicle information request message for all protocols

$08 or $0B to get

Message directi

pn: | External test equipment — AlLEGUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request'SID 09 SIDRQ
#2 InfoType: In-use Performance.Tracking 08 INFTYP
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Table 242 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 or 20 (20 in this example) 10or 14 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNgNTR_B™ X counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATCOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1_B
#12 CATEOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATCOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 02SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 O2SCOND1_B: X counts XX O2SCOND1_B
#20 02SECOMP2_A: X counts XX O2SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 O2SCOND2_A: X counts XX O2SCOND2_A
#23 O2SCOND2_B: X counts XX 0O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X counts XX EGRCOND_A
#27 EGRCOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCIOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVARCOMP_A;.X¢ounts XX EVAPCOMP_A
#33 EVARCOMP_B:*X counts XX EVAPCOMP_B
#34 EVARPCOND’ A: X counts XX EVAPCOND_A
#35 EVARPCOND_B: X counts XX EVAPCOND_B
#36 SO2SEOMPI—A—X—counts VAvAS SO2SCOMP1_A
#37 SO2SCOMP1_B: X counts XX SO2SCOMP1_B
#38 SO2SCOND1_A: X counts XX SO2SCOND1_A
#39 SO2SCOND1_B: X counts XX SO2SCOND1_B
#40 SO2SCOMP2_A: X counts XX SO2SCOMP2_A
#41 SO2SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2_A: X counts XX SO2SCOND2_A
#43 SO2SCOND2_B: X counts XX SO2SCOND2_B
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Table 243 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA_C
#7 Data D] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

10.18.5 [For all pratocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

Table 244 - Request vehicle information request message for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (He Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP

=
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Table 245 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 0B INFTYP
#3 Number of data items: 16 or 18 (shown as 16 in this example) 10 or 12 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 HCCATICOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND_B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPMP_B: X counts XX PMCOMP_B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSECOND_A: X counts XX EGSCOND_A
#27 EGSCOND_B: X counts XX EGSCOND_B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGREOND_A: X counts XX EGRCOND_A
#31 EGREOND_B: X counts XX EGRCOND_B
#32 BPCPMP_A: X counts XX BPCOMP_A
#33 BPCOMP_B: X counts XX BPCOMP_B
#34 BPCPND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 246[- Request vehicle information response message for J1850, ISO 14230-4 and I$0 9141-2
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqguest vehicle information response SID M 49 SIDPR
#2 InfoFype M 0B INFTYP_
#3 MessageCount M 01-09 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data B, M XX DATA B
#6 Data C, M XX DATA_C
#7 DataD] M XX DATA_D
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Evaluation criteria:

The engine has been started. Monitor for RUNTM > 0 s. If RUNTM is not available, monitor for RPM > 450 rpm.

Cumulative engine run time is > or = 600 s. Monitor for RUNTM > 600 s. If RUNTM is not available, montor for RPM >

450 rpm for > 600 s.

Cumulative engine run time > or = 25 mph (40 kph) is > or = 300 s. Monitor for RUNTM increase > or = 300 s when

VSS > or = 25 mph (40 kph). If RUNTM is not available, monitor for RPM > 450 rpm and VSS > or = 25 mph (40 kph)
for > or = 300 s.

Continuous tlme at vehlcle speed < or = 1 mphis > or = 30 s. Monitor for RUNTM increase > 30 s when VSS <or=1

mph. If RUNT¥
accumulating i
again if idle co
The above conditig

NOTE: Some pow
position.

Procedure:
10.18.6 When the 4
of £20 s, t
vehicle in 4
the end of
10.19 Key on, see

Procedure:

10.19.1 Turn ignitid

10.20 Establish communication (J1978 / ISO(15031-4), engine on

Purpose: To verify
message of the co

Protocol Determipation Procedure:

10.20.1 Test tool s
in the follo

lle time, reset |dle timer to zero if idle condmons are no longer being met and accum
hditions are being met later in the driving cycle.)

ns require that the accelerator pedal is released when the vehicle is stopped:

ertrain control systems have engine controls that can start and stopthe engine witho

oftware has determined that the driving condition specified above have been met wit
he software should stop sending Service $01 and Setvice $09 requests, prompt the ¢
| safe location and turn off the ignition, then prompt.the operator to continue with the t
the driving cycle.

f permanent DTCs have been erased

n on. Start engine.

that one, and only-one, of the allowed protocols is supported and that the vehicle
rect format.

bnds Service $01 PID $00 request message for each of the protocols below per (J1
ving_Séquence:

ISO 15765-4 — 11

~(While idle timer is

late idle time once

It regard to ignition

in a time tolerance
perator to stop the
pst. This completes

sends a response

D78 / 1SO 15031-4)

S el aYa W P2
JIL JUU RUPJOS

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)
ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5

s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)

ISO 14230-4 (slow

baud rate initialization) (wait 5 s before trying next protocol)

Check battery voltage at the J1962 connector pin 16.

NOTE: The first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 247 - Request current powertrain diagnostic data request message for all protocols
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Message direction: | External test equipment — All ECUs

Message Type: Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 248 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID rgquested 00 PID

#3 Data |pyte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXKXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA_ D

Evaluation criteria:

If a positive response is generated on more than one protocol, this shall be flagged as a failure.

Operator prompt 1asks for the number of emission-related ECUs in thetyehicle. If the specified number
ECUs do not positively respond to an OBD diagnostic message, this:shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between-32.0 and 18.0 volts

10.21 Verify Servige $0A - Request permanent emission-related DTCs, engine on

Purpose: To verify(that all ECUs respond correctly to @Service $0A request and to verify that there are n

stored after complégting the CARB driving cycle with_no malfunctions present.

Procedure:

10.21.1 [For ISO 15765-4 protocol onlylxFransmit a Service $0A request message. Verify that a proper rg

with DTC g¢ount set to zero and-no DTCs.

Taljle 249 - Request emission-related diagnostic trouble codes with permanent stg

pf emission-related

0 permanent DTCs

sponse is received

tus

Message directipn: [/External test equipment — All ECUs
Message Type: {}~Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request emission-related diagnostic trouble codes with permanent status 0A SIDRQ
request SID

Table 250 - Request emission-related diagnostic trouble codes with permanent status response message for 1SO-

15765-4
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in 00 #OFDTC
this ECU}
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Evaluation criteria:

For ISO 15765-4 interfaces, verify that at least one Service $0A permanent DTC response is received. The #OFDTC (DTC
count) must be $00 and the message shall contain no DTCs for all the responses.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message containing no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not support permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service $03 or Service $07
for the 2010 MY and beyond or this shall be flagged as a failure, however, if the vehicle is a 2010 - 2012 MY vehicle that
does not support permanenrt-codes-orpermanent-codestorall-emission—+elated-EGUs—the-mandfactaier can present the
CARB Executive (fficer with the manufacturer's proposed phase-in plan and an explanation as to-why the vehicle is not
required to comply|

Permanent codes @re not required for EOBD. If an EOBD vehicle does not support permanent.codes, do not log a failure.
If an EOBD vehiclg does support permanent codes, they will be tested for correct behavion

Purpose:
Ask whether the uger wants to clear codes at end of section 9.
Procedure:

10.21.2 Prompt user whether to clear codes or exit section 9. If the user wants to exit, continue to 9.23.6. If the user wants
to clear cofles with the engine running, continue to 9.23.5,*otherwise continue to 9.23.1.

10.22 Clear DTCs [Service $04)

Purpose: To clear|DTCs after completing Sections 5 through 9.
Procedure:
10.22.1 Turn ignitign off for 30 s or longer, as.appropriate for the ECU. Connect scan tool to the J1962 ¢onnector.
10.22.2 Turn ignitign on. Do not crank engine.

10.22.3 Establish gommunication (J1978 / 1ISO 15031-4), ignition on, engine off

Purpose: To verify that one; and only one, of the allowed protocols is supported and that the vehicle|sends a response
message of the cofrect format.

Protocol Determirl\ation Procedure:

10.22.4 Test tool sends Service $01 PID $00 request message for each of the protocols below per (J1978 / 1SO 15031-4)
in the following sequence:

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 11-bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
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Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 251 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 2b2 - ECU# x response: Request current powertrain diagnostic data respornse’miessage
Message directipn: [ All ECUs — External test equipment
Message Type: Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data pyte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data [pyte D, representing support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

If a positive response is generated on more than one protocol, this shall be flagged as a failure.

Operator prompt 1asks for the number of emission-telated ECUs in the vehicle. If the specified number
ECUs do not positively respond to an OBD diagnestic' message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16.must be between 11.0 and 18.0 volts

10.22.5 [For all pratocols] Send Service-$04 to clear codes and verify that correct response is received.

Any software meeting these specifications must wait 2 s before proceeding to next step to allow for

times.

Table 253 - Clear/reset emission-related diagnostic information request message for all

pf emission-related

NVRAM read/write

Drotocols

Message directipf:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
Table 254 - Clear/reset emission-related diagnostic information response message
Message direction: | All ECUs— External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
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Table 255 - Clear/reset emission-related diagnostic information response message

Message direction:

All ECUs— External test equipment

Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Negative Response Service identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
#3 Negative Response Code: conditionNotCorrect 22 NR_CNC

Evaluation criteria:

Operator prompt 18

message as show
this diagnostic meg

If an engine off S
response message
All other negative
required.

If an engine runnin
an engine-running
If all OBD ECUs dd

Procedure:

10.22.6 Prompt us
and go to §

It is a suggested {
complete.

11. TEST VEHICL

in the response table above. If more than the specified number of emissio
sage, this shall be flagged as a failure.

brvice $04 request was made, for ISO 15765-4, a positive response message is

(s) ($7F, $04, $78) are allowed for up to 30 s maximum, until a positiveresponse me
esponses shall be flagged as a failure. For ISO 9141-2, J1850 and 4SO 14230-4, a

g Service $04 request was made, for all protocols, all OBD ECUs must respond in th
Service $04 request, i.e., all ECUs provide a positive response or all ECUs provide a
not provide the same response, this shall be flagged .as‘a failure.

br whether to end Static Test or to continue_tgddynamic Test. If requested by operat
bection 10, otherwise prompt the operator to.turn ignition off (engine off) to complete

oftware implementation that the Static"Test logdfile be closed at this time becauss

F WITH NO FAULTS TO VERIFY IUMPR COUNTERS, SERVICES $06 AND $01

11.1 Establish communication (J1978 / 1SO.15031-4), ignition on, engine off

Purpose: To verify
message of the co

Ensure that ignition

that one, and only-ene, of the allowed protocols is supported and that the vehicle
rect format.

is on, engine is off.

Protocol Determipation{Procedure:

must respond with
i ECUs respond to

required. Negative
ssage is available.
ositive response is

€ same manner to

hegative response.

Dr, continue testing
Section 9

the Static Test is

sends a response

11.1.1 Test tool sents-Service $01 P4
in the following sequence:

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 11-bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)

Check battery voltage at the J1962 connector pin 16.

D $OC |cqucat meooayc fUI cauh Uf thc ’JIUtUbU:O bciuvv Ml (\]1\)78/ ISO 15031'4)
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Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Table 256 - Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 25 essage
Message directipn: [ All ECUs — External test equipment
Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data pyte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA_ D

Evaluation criteria:

If a positive respon

Operator prompt 1
ECUs do not positi

se is generated on more than one protocol,.this shall be flagged as a failure.

asks for the number of emission-related;ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at

11.2 Verify Servi

NOTE: Hybrid Elegtric Vehicles (HEVsIRHEVS) and stop-start vehicles have engine controls that can

engine wit

Purpose: To verify
each ECU and to @

Procedure:

e J1962 connector pin 16 must be between 11.0 and 18.0 volts

$01 Data - Request current powertrain diagnostic data, engine off

out regard to ignition’ key position.

that all EGUS respond correctly to Service $01 requests, to determine which PIDs
heck that(the returned data is valid for engine-off conditions.

pf emission-related

start and stop the

5 are supported by

11.2.1 [For all protocotstTransmit-Service $01, PiDsupport PiDs$00,-$20,"$40,-$60,$80, $A0,$C0, and $EO request
messages through the highest supported PID to determine which PIDs are supported. Note the PIDs reported by

each ECU

as being supported.

Table 258 - Request current powertrain diagnostic data request message for all protocols

Message directi

on: | External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support XX PID
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Table 259 - Request current powertrain diagnostic data response message

(report supported PIDs)

Data Byte Parameter Name Cwvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 15t supported PID M XXXXXXXX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

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)

Evaluation criteria:

If an ECU indicatg
ECU does NOT a
failure. Except for
as a failure.

11.2.2 [For all pro
$FF, send

s that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INEOTYPE is
Ctually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
PID $00, if a PID Supported PID for an ECU indicates that no PIDS\are’ supported, this shall be flagged

supported, but that

tocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-4BF, $C1-$DF $E1-
the corresponding Service $01 PID request message and note the response.

Tablg 260 - Request current powertrain diagnostic data'request message for all protpcols

Data Byte Parameter Name Cvt Hex Vdlue [ Mnemonic
#1 Requiest current powertrain diagnostic data request\SID M 01 SIDRQ
#2 PIP#1 M XX PID

TablE 261 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cwvt Hex Vglue | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
daja record of 15t supported PID = | PIDREC_

#2 PID#1 M XX PID
#3 data A, M XXXXXAXX DATA_A
#4 data B, C1 XXXXXAXX DATA_B
#5 data C, C1 XXXXXAXX DATA C
#6 data D] C1 XXXXXAXX DATA_D

Cl = Conditional|— “data B - D” depend on selected PID value

C2 = Conditional|—.parameter is only present if supported by the ECU

C3 = Conditional — parameters and values for “data B - D” depend on selected PID number and are only included if PID is

supported by the ECU

Evaluation criteria:

All PIDs that are indicated as supported, as determined in 10.2., must be supported.

For all the PIDs that are indicated as supported by each ECU, a response with the PID length as noted must be received
as shown in Table 24. Note: Scaling PID $4F may be utilized in some PID responses and must be referenced if so utilized.

It is not an error to return a PID that was not supported on J1850, and ISO 9141-2. On ISO 15765-4, the ECU shall not
respond to an unsupported PID. On ISO 14230-4, the ECU can either respond with a negative response message ($7F,
$12) or not respond to a request for an unsupported PID.
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11.3 Verify Service $09 — Request VIN Information, engine off

Purpose: To obtain VIN from the vehicle and create a new, VIN-specific log file or continue testing with a existing VIN-
specific log file. Obtain CALIDs and CVNSs so they can be recorded in the logfile.

Procedure:

11.3.1 [For all protocols] Transmit Service $09 request, INFOTYPE $00 request message to determine which INFOTYPEs
are supported. Note the INFOTYPESs reported by each ECU as supported.

Table 262 - Request vehicle information request message (request supported InfoType)
for all protocols

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoType s supported) M 00 INFTYP

Tablg 263 - Request vehicle information response message (requestsupported InfoType)
for ISO 9141-2, J1850 and ISO 14230-4 protocols‘anly

Data Byte Parameter Name Cvt Hex Vdlue [ Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfpType M XX INFTYP_
#3 MgssageCount M XX MC_

daja record of InfoType = [ DATAREC_

#4 Data A: supported InfoTypes, M XXXXXAXX DATA_A
#5 Data B: supported InfoTypes, M XXXXXAXX DATA_B
#6 Data C: supported:infoTypes, M XXXXXAXX DATA_C
#7 Data D: supportedInfoTypes ] M XXXXXAXX DATA D

Table 264 - Rpquest vehicle information response message (request supported InfoType) for ISO 15765-4
protocol only

Data Byte Rarameter Name Cvt Hex Vdlue Mnemonic

#1 Request vehicle informationresponse SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC

#2 15t supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXAXX DATA_A
#4 Data B: supported InfoTypes, M XXXXXAXX DATA_B
#5 Data C: supported InfoTypes, M XXXXXAXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXAXX DATA_D

C].: COnditiOnal R a P alue-shallbe-the-same-value-asincluded-intheregue 2 age- HEP-eHed bytheECU

C2 = Conditional — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected INFOTYPE

value (see C1)

Evaluation criteria:

Verify that one and only one ECU on the vehicle supports INFOTYPE $02 (VIN) for OBD-Il, no ECUs or no more than one
ECU on the vehicles supports VIN for EOBD. (EOBD does not require VIN support, however, if VIN is not supported, this
shall be flagged as a warning.).

11.3.2 [For all protocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN supported.

Table 265 - Request vehicle information request message for all protocols
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Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP

Table 266 - Request vehicle information response message for ISO 15765-4
Message direction: | ECU #1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Number of data items: 01 01 NODI
#4 1t A$CII character of VIN XX VIN
#5 2" ABCII character of VIN XX VIN
#6 34 A$CII character of VIN XX VIN
#7 4™ A$CII character of VIN XX VIN
#8 5t A$CII character of VIN XX VIN
#9 6" A$CII character of VIN XX VIN
#10 71" A$CII character of VIN XX VIN
#11 8t A$CII character of VIN XX VIN
#12 9t A$CII character of VIN XX VIN
#13 10t ASCII character of VIN XX VIN
#14 11% ASCII character of VIN XX VIN
#15 12t ASCII character of VIN XX VIN
#16 13" ASCII character of VIN XX VIN
#17 14% ASCII character of VIN XX VIN
#18 15" ASCII character of VIN XX VIN
#19 16" ASCII character of VIN XX VIN
#20 17t ASCII character of VIN XX VIN

Table 267|- Request vehicle information response message for J1850, ISO 14230-4 and 150 9141-2

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request vehicle infermation response SID M 49 SIDPR
#2 InfpType M 02 INFTYP_
#3 MgssageCount M 01-45 MC_
#4 daja recerd of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data<; C XX DATA_C
#7 DataD] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:

For response to INFOTYPE $02, five response messages should be received for J1850, ISO 9141-2 and ISO 14230-4. The
response consists of the following messages:

Message # 1 shall contain three pad bytes of $00, followed by VIN character # 1.

Message # 2 shall contain VIN characters # 2 through # 5 inclusive.

Message # 3 shall contain VIN characters # 6 through # 9 inclusive.
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Message # 4 shall contain VIN characters # 10 through # 13 inclusive.
Message # 5 shall contain VIN characters # 14 through # 17 inclusive.
For ISO 15765-4, there is only one response message that consists of all VIN characters without any pad bytes.
Only one ECU on the vehicle shall support INFOTYPE $02 (VIN).
All Model Year characters must be printable ASCII characters 1 through 9 and A through Z except I, O and Q. (Invalid

characters shall be flagged as a failure.). All remaining characters must be printable ASCII characters 0 through 9 and A
through Z except I, O and Q. (Invalid characters shall be flagged as a failure.).

If VIN is not supported—promptthe-eperator-to-enter-avAN-Atmberin-16-3-3-
Procedure:
11.3.3 [For J185(Q, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.

Table 268 - Request vehicle information request message for-all protocols

Message directipn: | External test equipment — All ECUs
Message Type: Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: MessageCount Calibration ID 03 INFTYP

Table 269 - Request vehicle information response message
Message directipn: | All ECUs — External test equipment
Message Type: Response

Data Byte Description (all values are-in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: MessageCount CALID 03 INFTYP
#3 Messige Count Calibration ID,= x response messages XX MC_CALID

Evaluation criteria:
Response messagp for INFOTYPE $03 should return a value that is a multiple of 4 for all protocols excépt ISO 15765-4.
11.3.4 [For all prgtocols]<Fransmit Service $09, INFOTYPE = $04 (CALID).

Table 270 - Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration 1D 04 INFTYP
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Table 271 - Request vehicle information response message (1%) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration 1D 04 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data B XX DATA_B
#6 Data C XX DATA_C
#7 Data D XX DATA_D
#8 Data E XX DATA_E
#9 Data XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
#12 Data |l XX DATA_|
#13 Data XX DATA_J
#14 Data K XX DATA_K
#15 Data |L XX DATA L
#16 DataM XX DATA_M
#17 Data N XX DATA_N
#18 Data O XX DATA_O
#19 Data |P XX DATA P
#20 Data A XX DATA_A
#21 Data B XX DATA_B
#22 Data|C XX DATA_C
#23 Data D XX DATA_D
#24 Data [E XX DATA_E
#25 Data |F XX DATA_F
#26 Data |G XX DATA_G
#27 DataH XX DATA_H
#28 Data |l XX DATA_|
#29 Data XX DATA_J
#30 Data K XX DATA_K
#31 Data L XX DATA L
#32 DataM XX DATA_M
#33 Data N XX DATA_N
#34 Data O XX DATA_O
#35 Data |P XX DATA P
Table 272|- Request vehiclelinformation response message for J1850, ISO 14230-4 and I$0 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfpType M 04 INFTYP_
#3 M¢gssageCount M 01 -—X%X MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data C, C XX DATA_C
#7 Data D ] C XX DATA_D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06
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Evaluation criteria:

The value of INFOTYPE $03 divided by 4 must match the number of 16 character CALIDs returned for J1850, 1ISO 14230-
4,1S0 9141-2.

All CALIDs must contain 1 to 16 printable ASCII characters.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. Each emission-related ECU shall output
one or more CALIDs. (Every OBD ECU must report its own CALID; however, some ECUs may report multiple CALIDs). For
the 2009 MY and beyond, if any emission-related ECU reports more than one CALID, this shall be flagged as a warning.
Manufacturers may request EO approval to respond with more than one CALID per ECU.

Any unused CALID-bres-ustbe+eperted-as-$00-anc+reporied-at-the-end-onthe-CALID-

Procedure:
11.3.5 [For J185(Q, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if|CVN is supported.
Table 273 - Request vehicle information request message for-all protocols
Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: MessageCount CVN 05 INFTYP
Table 274 - Request vehicle inforfation response message
Message directipn: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (all values arge-in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: MessageCount CVN 05 INFTYP
#3 Message Count CVN = x response messages XX MC_CVN
Evaluation criteria:
Note message count for evaluation in 10.3.6
11.3.6 [For all prgtocols]<Fransmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.
It is assumed that the.ECU has been running for at least 30 s and all CVNs have been calculated.
Table 275 - Request vehicle information request message for all protocols
Message direction: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 INFTYP
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Table 276 - Request vehicle information response message for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data B XX DATA_B
#6 Data C XX DATA_C
#7 Data 7AVA DATA_D
#8 Data [E XX DATA_E
#9 Data |F XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
Table 277|- Request vehicle information response message for J1850, 1S@)14230-4 and I$O 9141-2
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfpType M 06 INFTYP_
#3 MgssageCount M 01 - XX MC_
#4 daja record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA_C
#7 Data D] C XX DATA_D
C = Conditional|— data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:

The value of INFOT
4.

If an ECU does n(
14230-4, the ECU

All CVNs must con

Operator prompt 2
report CVNs must

Can either not respond or send a negative response ($7F, $12).

tain 4 bytes)of hex data.

are not prohibited

['YPE $05 must match the'number of 8 character CVNSs returned for ISO 9141-2, J18F0 and ISO 14230-

t support INFOTYPE $06, no response is allowed for ISO 15765-4, J1850 and ISD 9141-2. For ISO

asks.for'the number of emission-related reprogrammable ECUs in the vehicle. The number of ECUs that
match or exceed the number of ECUs |nput by the operator at prompt 2. (Non repr:grammable ECUs

reports more than

one CVN, this shall be flagged asa warnrng Manufacturers may request EO approval to respond with more than one CVN

per ECU.

Procedure:

If the VIN is invalid or not supported (i.e., development vehicle wth no valid VIN), prompt operator for an operator-specified
file name or VIN in order to create a new log file, then continue vehicle testing in Section 10.4 or, if the operator-specified
log file exists, continue to append to the existing operator-specified log file and resume testing in Section 11.

If the VIN is valid and has a corresponding VIN-specific log file, continue to append to the exiting VIN-specific log file and
resume vehicle testing in Section 11.

If the VIN is valid and does not have a corresponding VIN-specific log file, create a new VIN-specific log file, then continue

vehicle testing in S

ection 10.4.
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NOTE: It is a suggested software implementation that a warning be generated if the current software version does not
match the software version used to create the original log file.

11.4 Verify Service $01 - Request current powertrain diagnostic data, engine off

Purpose: To determine which ECUs support I/M Readiness bits (Mode $01, PID $01) and to determine what PIDs can be
used to verify proper function of the general denominator.

Procedure:
11.4.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO, and $EO request

messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each
ECU as bging-supperted-

Tablg 278 - Request current powertrain diagnostic data request message for all-protpcols

Message directipn: | External test equipment — All ECUs
Message Type: Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID Jsed to determine PID support XX PID

Table 279 - Request current powertrain diagnostie.data response message
(report supported PIRS)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic

#1 Request current powertrain diagnostic data response\SiD M 41 SIDPR
daja record of supported PIDs = [ PIDREC_

#2 18t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXAXX DATA_A
#4 Data«B”supported PIDs, M XXXXXAXX DATA_B
#5 Data C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D

C1l = 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)

Evaluation criteria:

Determine and recprd which,£€Us support PID $01 (I/M Readiness). For the ECUs that support PID $0[L, determine which
of the following PIDs are supported for each ECU: PIDs $0C (RPM), $0D (VSS), $1F (RUNTM).

11.5 Clear DTCs [Service $04), engine off

Purpose: To reset the I/M Readiness bits to a "not ready" condition.
Procedure:
11.5.1 [For all protocols] Transmit Service $04 request message and observe response message.

Any software meeting these specifications must wait 2 s before proceeding to next step to allow for NVRAM read/write
times.
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Table 280 - Clear/reset emission-related diagnostic information request message

for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
Table 281 - Clear/reset emission-related diagnostic information response message
Message direction: | All ECUs — External test equipment
Message Ty e Rcapuuac
Data Byte Description (all values are in hexadecimal) Byte Value-(Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteria:

Operator prompt 1lasks for the number of emission-related ECUs in the vehicle. At leastone OBD ECU|must respond with
message as shown in the response table above. If more than the specified number-of emission-relatefl ECUs respond to
this diagnostic megsage, this shall be flagged as a failure.

For 1ISO 15765-4, &

positive response message is required. Negative respofise message(s) ($7F, $04, §78) are allowed for

up to 30 s maximym, until a positive response message is available. Alkother negative responses shpll be flagged as a

failure. For 1ISO 91411-2, J1850 and 1SO 14230-4, a positive response.istequired.

11.6 Verify Servic

e $01 - Request current powertrain I/M readiness data, engine off

Purpose: To determine the returned I/M Readiness data indicates "not ready” after a code clear.

Procedure:

11.6.1 [For all prgtocols] Send Service $01 PID $01 request message and note the response.

Tablg 282 - Request current powertrain diagnostic data request message for all protpcols

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M 01 PID

Takle283 - Request current powertrain diagnostic data response message

Data Byte RarameterName v Hexdlue Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XXXXXXXX DATA A
#4 data B, M XXXXXXXX DATA B
#5 data C, M XXXXXXXX DATA_C
#6 dataD] M XXXXXXXX DATA_D

Evaluation criteria:

For all ECUs that support PID $01, a response with valid data and with the PID length as noted must be received and meet
the criteria defined in Table 284.
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Table 284 - Engine off service $01 PID $01 validation

Engine Off Service $01 PID $01 Validation

PID Required Value Comment
01, DATA_A, bit7 Bit 7 must be 0 0 = MIL off
01, DATA_A, hits 0-6 Bits 0-6 must be 0 No DTCs

01, DATA_B, bit 3

Bit3canbeOor1l

For 2010 MY and beyond, data must
match Prompt 4.

Note that for ECUs that only support
CCM requirements, (Service $01, PID

0 = spark ignition engine, 1 = compression

ignition engine.

$01, Data_B, bit 2 = 1), the status of
Service $01, PID $01, DATA_B bit 3 is
irrelevant and may be set to either
gasoline or diesel.

01, DATA_B, bit 4

Bit 4 must be 0 for spark ignition
engines and ECUs, which do not
support misfire monitoring for OBD-II
and EOBD, and 1 for compression
ignition engines for OBD-II and 0O for
EOBD.

Misfire menitoring is alway
spark ignition engines and
compression ignition engin

s complete for
incomplete for
es.

01, DATA_B, bit §

Bit5canbeOorl

Fuel system may indictate
spark ignition and compres
engines if non-continuous
employed. Unsupported m
indicate “ready”

incomplete for
sion ignition
monitors are
onitors must

01, DATA_B, bit §

Bit 6 must be 0

CCM always complete. Un

monitors must indicate “ready”

supported

01, DATA_B, bits

3and7

Bit 3 and 7 mustbe 0

Reserved bits must be 0

01 DATA_B bhits (

01 DATA_C bit 0{7

-2 and

At least one bit must be 1

An OBD ECU that support
PID $01 must support at lg

5 Service $01
ast one monitor

01, DATA_D, bits

0-7

Bits 0 - 7 must be 1 for any supported
rmonitor indicated in DATA_C, except
for bit 6 which may be 0 on some spark
ignition vehicles.

No supported monitors complete. O2 heater

monitor (bit 6) may complg
spark ignition vehicles.

te (0) on some

01, DATA_D, bits

0-7

Bits 0 - 7 must be 0 for any
unsupported monitor indicated in

Unsupported monitors mu

5t indicate “ready”

DATA C

11.7 Verify Service $06 — Request on-board monitoring test results, engine off

Purpose: To verify that each ECU responds correctly to a Service $06 request, and that the data in the responses are
correct, that the misfire OBDMIDs are supported for ISO 15765-4, and verify correct response to unsupported OBDMIDs.
Verify that all Service $06 data and limits are set to zero for ISO 15765-4. For all other protocols, the data must be greater
than or equal to the minimum test limit or less than or equal to the maximum test limit.
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Procedure:

11.7.1 [For all protocols] Transmit Service $06, OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO
request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the
OBDMIDs reported by each ECU as being supported.

Table 285 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read supported OBDMIDs) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 Orn-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID

Table 286 - Requiest on-board monitoring test results for continuous and non-continuously mopitored systems
responsg message (report supported OBDMIDs) for ISO 9141-2, J1850 and 1S©)14230-4 protocols

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
#2 Tepst ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATAREC_

#4 Data A: supported.Test IDs, M XX DATA_A
#5 Data B: supportéd-Test IDs, M XX DATA_B
#6 Data C: suppdrted Test IDs, M XX DATA_C
#7 Data D: supported Test IDs ] M XX DATA_D

Table 287 - Regyest on-board monitoring test results for continuous and non-continuously mopitored systems
response message (report supported OBDMIDs)

Data Byte Parameter Name Cwvt Hex Vglue | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monftored systems response SID
data record of supported OBDMID = [ OBDMIDREC

#2 1%t supported OBDMID M XXXXXAXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXAXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1 = Conditional|— @BDMID value shall be the same value as included in the request message if supported by the ECU

C2 = Conditional|—.alue indicates OBDMIDs supported; range of supported OBDMIDs depends on selected PBDMID value (see

C1)
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Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no OBDMIDs are supported, this shall be flagged as a failure.

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

failure.

11.7.2 [For ISO 15765-4 protocol only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request message and note the response.

Table 288 - Request on-board monitoring test results for continuous and non-continuously monitored systems

Data Byte Parameter Name Cvt HexVdlue | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monftored systems request SID
#2 On-Board Diagnostic Monitor 1D M XX OBDMID
Table 289 - Reqyest on-board monitoring test results for continuous and nofi-¢ontinuously mopitored systems
response message (report OBDMID test values)
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Requiest on-board monitoring test results for continuous and non-eentinuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = | OBDMIDREC
#2 On-Board Diagnostic Monitor ID M XX OBDMID
#3 Std./Manuf.\Defined TID#1 M XX S/MDTID
#4 Unit And Scaling ID#1 M XX UASID
#5 Test Value (High Byte)#1 M 00 TVHI
#6 Test\Malue (Low Byte)#1 M 00 TVLO
#7 Mimy Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min. Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
data record of supported-OBDMID = [ OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID C1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m Cc2 XX S/MDTID
#n-6 Unit And Scaling ID#m Cc2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m Cc2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m Cc2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m Cc2 00 MAXTLHI
#n Menc—TestHmit-H-ewByte)tm] c2 06 MAXTLLO
C1l = Conditional — parameter is only present if more than one (1) Manufacturer Defined TID is supported by the ECU for the
requested Monitor ID.
C2 = Conditional — parameter and value depends on selected Manufacturer Defined TID number and are only included if the
Manufacturer Defined TID is supported by the ECU. The value shall be zero ($00) in case the On-Board Diagnostic Monitor
has not been completed at least once since Clear/reset emission-related diagnostic information or battery disconnect.
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Evaluation criteria:

Misfire OBDMID A2 + SDTID 0B (Cylinder #1 misfire count EWMA) and OBDMID A2 + SDTID 0C (Cylinder #1 misfire
counts) must be supported for at least one ECU for OBD-II only.

Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO must report $00.

OBDMIDs $00 -$10, Test IDs $01, $02, $03, and $04 are constants and are not required to be reset to zero. For these Test
IDs, TVHI and TVLO may be equal to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

Some manufacturers have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is on. These monitors may
report test results on Service $06. If a Service $06 Test ID reports a test value and test limits that are not zero, it shall not

be considered a fajiurebut-a-warRirg-that-each-mandfacturerwilk-reedtoahalyze:

11.7.3 [ISO 914142, J1850 and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$1F$21-$3F, $41-$5F, $61-
$7F, $81-49F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request megsage and note the
response.

Table 290 - Reqdiest on-board monitoring test results for continuous and non-centinuously mopitored systems
reques{ message (read OBDMID test values) for ISO 9141-2, J1850 and,1SO 14230-4 prptocols

Data Byte Parameter Name Cvt Hex Vdlue [ Mnemonic
#1 Request on-board monitoring test results for continuous and non-cantinuously M 06 SIDRQ
monftored systems request SID
#2 Orn-Board Diagnostic Monitor ID M XX OBDMID

Table 291 - Reqdiest on-board monitoring test results for_céntinuous and non-continuously mopitored systems
response message (repofrt OBDMID test values)

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Rlequest on-board monitoring test resultsfor non-continuously monitored M 46 SIDPR
systems response SID
#2 Test ID (report test results) M XX TID
#3 Tesst Limit Type & Componeént ID M XX TLTCID
data record of Test ID.=\[ TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (High Byte) C XX TLHI
#7 Test Limit (Low Byte) ] C XX TLLO
C = Conditional — if Test Kimit is either a Minimum or a Maximum Limit depends on the parameter Test Limit ~ Tlype & Component
ID value (bit 7)
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Evaluation criteria:

The test value(s) must be greater than or equal to the Min Test Limit(s) and less than or equal to the Max Test Limit(s).

11.8 Verify Service $07 - Request pending emission-related DTCs, engine off

Purpose: To verify that there are no pending emission-related DTCs reported after a code clear.

Procedure:

11.8.1 [For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC

count set t

Table 292 - Requ

0 zero and no DTCs.

cycle request message for all protocols

st emission-related diagnostic trouble codes detected during current or last\completed driving

Message directi

pn: | External test equipment — All ECUs

Message Type:

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (He

Mnemonic

(3

#1

Request emission-related diagnostic trouble codes detected during current o,
last cpmpleted driving cycle request SID

07

SIDRQ

Table 293 - Requ

cycle response message for 1ISO:15765-4

bst emission-related diagnostic trouble codes detected during current or last completed driving

Message directi

pn: | All ECUs — External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 47 SIDPR
last cpmpleted driving cycle response SID
#2 # of DTC {number of emission-related DTES_stored in this ECU} 00 #OFDTC

Table 294 - Requ

cycle'response message for ISO 14230-4

st emission-related diagrnestic trouble codes detected during current or last ¢

ompleted driving

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hek) Mnemonic
#1 Request emissionsyrelated DTC response SID a7 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2-High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
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Evaluation criteria:
For ISO 15765-4 and 1ISO 14230-4 protocols, verify that at least one Service $07 DTC response with zero DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no
DTCs is allowed, but not required.

For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTCs (DTC#1, DTC#2, and DTC#3 shall be
all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs are stored
by setting the parameter # of DTC to $00.

For all protocols, af an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 kequest will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle:

11.9 Verify Servige $03 — Request emission-related DTCs, engine off

Purpose: To verify that there are no confirmed DTCs reported after a code clear.
Procedure:
11.9.1 [For all prgtocols] Transmit Service $03 request. Verify that a proper response indicating no DTCs is received

Table 298 - Request emission-related diagnostic trouble codes request message for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (He Mnemonic
#1 Request emission-related DTCs request SID 03 SIDRQ

(&

Table 296[- Request emission-related diaghostic trouble codes response message for ISP 15765-4

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Descriptiomy(all values are in hexadecimal) Byte Value (He Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of.emission-related DTCs stored in this ECU} 00 #OFDTC

L6
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Table 297 - Request emission-related diagnostic trouble codes response message for ISO 14230-4

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3towByte— 06 66 DTC3LO

Evaluation criteria:

For ISO 15765-4 a

For SAE J1850 an
DTCs is allowed, b

d 1ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response mes
ut not required.

For ISO 14230-4 ipterfaces, the ECU will respond with a message indicating no.DTCs (DTC#1, DTC#1

be all set to $0000).

For ISO 15765-4 i
by setting the para

For all protocols, a
a warning. This inf

11.10 Verify Servig

Purpose: Torecor
in-use performancg

Procedure:

If IUMPR is not su
MY prior to 2005 M

11.10.1 [For all pro

terfaces, the ECU will respond with a message containing no DTCs and indicating r
meter # of DTC to $00.

5 an aid to ECU engineers, any OBD ECU that"does not respond to a Service $03 re
brmation can be used to determine if this is the correct behavior for the vehicle.

e $09 — Request Vehicle Information;iengine off

] the values of the OBD generalldenominator (OBDCOND), the ignition counter (IGN
P numerators and denominators’ prior to driving the vehicle.

bported and the compliance type, based on operator input, is EOBD without IUMPR
Y, then skip to'Section 11.

tocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.

Table 298 - Request vehicle information request message for all protocols

nd 1ISO 14230-4 protocols, verify that at least one Service $03 DTC response/with zerg DTCs is received.

sage indicating no

», and DTC#3 shall

o DTCs are stored

guest will generate

CTR), and the OBD

or US OBD-II with

Message direction:

External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP
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Table 299 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 or 20 (shown as 20 in this example) 14 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: XX counts XX IGNCNTR_A
#7 IGNCNTR_B: XX counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATECOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1 B
#12 CATEOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATECOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 0O2SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 02SCOND1_B: X counts XX O2SCOND1 B
#20 02SCOMP2_A: X counts XX 0O2SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 0O2SCOND2_A: X counts XX O2SCOND2_A
#23 02SCOND2_B: X counts XX 0O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGREOMP_B: X counts XX EGRCOMP_B
#26 EGREOND_A: X counts XX EGRCOND_A
#27 EGREOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVARPCOMP_A: X counts XX EVAPCOMP_A
#33 EVAPCOMP_B: X counts XX EVAPCOMP_B
#34 EVARPCOND_A: X counts XX EVAPCOND_A
#35 EVARPCOND_B: X counts XX EVAPCOND_B
#36 SO2$COMP1_A: X counts XX SO2SCOMP1_A
#37 SO2$COMP1_B: X counts XX SO2SCOMP1_B
#38 SO2$COND1_A: X‘eounts XX SO2SCOND1_A
#39 SO2$COND1 _B: X'counts XX SO2SCOND1 B
#40 S02$COMPR2-A: X counts XX SO2SCOMP2_A
#41 SO2$COMR2’ B: X counts XX SO2SCOMP2_B
#42 SO2$COND2_A: X counts XX SO2SCOND2_A
#43 SO23$COND2 B X counis XX SO2SCOND2_B
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Table 300 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data C, C XX DATA C
#7 Data D] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

11.10.2 Record the values of the OBD Condition Counter (OBDCOND), Ignition Counter (IGNCTR) arI\d all OBD monitor
condition gnd completion counters prior to completing the standard CARB OBD drive cycle Af IP[T not supported for
EOBD basged on operator prompt, set all IPT values to 0.

Evaluation criteria:

For J1850, ISO 9]
response message

All In-use Performa
Ignition counter my
OBD Condition Co

If an ECU does n(
14230-4, the ECU

For ISO 15765-4, |

For OBD-II only, st
must be $14 and tf

11.10.3 [For all pro

S.

st

ince data must contain either 32 bytes or 40 bytes of data.

be greater than or equal to OBD Condition Counter.

Linter must be greater than or equal to any monitor condition counters.

NODI in the response message muist be $10 or $14.

tocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

Table 301%-Request vehicle information request message for ISO 15765-4

141-2 and 1SO 14230-4 protocols, the value of INFOTYPE $07- must match the rjumber of returned

t support INFOTYPE $08, no responsesis allowed for ISO 15765-4, J1850 and ISP 9141-2. For ISO
Can either not respond or send a negative response ($7F, $12)

arting with the 2010 MY, spark ignition engines must support data for secondary oxygen sensor. NODI
e response message mustteport back 40 bytes of data or this shall be flagged as a ffailure.

Message directi

pn:

External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request STD 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP
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Table 302 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 0B INFTYP
#3 Number of data items: 16 or 18 (16 in this example) 10 or 12 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 HCCATICOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND_B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPMP_B: X counts XX PMCOMP_B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSECOND_A: X counts XX EGSCOND_A
#27 EGSCOND_B: X counts XX EGSCOND_B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGREOND_A: X counts XX EGRCOND_A
#31 EGREOND_B: X counts XX EGRCOND_B
#32 BPCPMP_A: X counts XX BPCOMP_A
#33 BPCOMP_B: X counts XX BPCOMP_B
#34 BPCPND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 303|- Request vehicle information response message for J1850, ISO 14230-4 and I$0 9141-2
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqguest vehicle information response SID M 49 SIDPR
#2 InfoFype M 0B INFTYP_
#3 MessageCount M 01-09 MC_
#4 data record of InfoType = [ Data A, M XX DATA_A
#5 Data B, M XX DATA B
#6 Data C, M XX DATA_C
#7 DataD] M XX DATA_D
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Evaluation criteria:

For SAE J1850, ISO 9141-2 and ISO 14230-4 protocols, the value of INFOTYPE $07 must match the number of returned
response messages.

All In-use Performance data must contain 32 or 36 bytes of data.

If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, SAE J1850 and ISO 9141-2. For ISO
14230-4, the ECU can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $12.

J matches Service
=1 (compression

. $0B and Operator
Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this shall be a warning for compréssion ignition engines only
(i.e., bit 3 = 0 but Qperator Prompt indicates diesel. Note that for ECUs that only support CCM requiremients, (Service $01,
PID $01, Data_B, hit 2 = 1), the status of Service $01, PID $01, DATA_B bit 3 is irrelevant and may be sgt to either gasoline
or diesel.

If no ECU supportg INFOTYPE $08 or $0B, any software conforming to these specifications shall assume that all returned
data was $00. Thig will allow the remainder of the test to complete although,allINFOTYPE $08 tests wil| ultimately fail.

11.10.4 [For ISO 15765-4] Transmit Service $09, INFOTYPE = $12 if Rlugvn Hybrid Vehicle (PHEV) veicle only.

Table 304 - Request vehicle information request message for ISO 15765-4

Message directipn: | External test equipment — All ECUs
Message Type: Request

Data Byte Description (all values are inthexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Fueled Engine Operation Ignition Cycle Counter 12 INFTYP

Table 305 - Requestvehicle information response message for 1ISO 15765-4
Message directipn: | ECU#1 —\External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Reguest vehiglesinformation response SID 49 SIDPR
#2 InfoType: Fueled Engine Operation Ignition Cycle Counter 12 INFTYP
#3 Numbper-ef data items: 1 1 NODI
#4 FEOENTR—A—X-counts KK FEOCNTR_A
#5 FEOCNTR_B: X counts XX FEOCNTR_B

Evaluation criteria:

If a PHEV vehicle (based on Operator prompt) does not support INFOTYPE $12 for 2014 MY and beyond, this shall be
flagged as a failure.


https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL

J1699®-3 Revised JUL2015

Page 199 of 273

Procedure:

11.10.5 Turn ignition off (engine off) for 60 s. This will allow ignition counter to increment on the following ignition on cycle.

11.10.6 Turn ignition to crank position and start engine. (Prompt operator to initiate the drive cycle as quickly as possible.)

NOTE: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignition

position.

11.11 Re-establish

communication (J1978 / 1SO 15031-4), engine running (if required)

Purpose: To re-establish communication with the vehicle when the ignition key was turned off.

Protocol Determirl|ation Procedure:

11.11.1 Test tool g
in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps \f
ISO 9141-2 (wait 5
ISO 14230-4 (fast
ISO 14230-4 (slow
ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29
ISO 15765-4 — 29

Check battery volta

Note the first protd
Continue with cycli

ends Service $01 PID $00 request message for each of the protocols below-per (J1
ving sequence:

WM

PW

s before trying next protocol)

baud rate initialization) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protogol)
hit 500 kbps

hit 250 kbps (only if EOBD test)

hit 500 kbps

it 250 kbps (only if EOBD test)

lge at the J1962 connector pin 16.

col that responds to the OBD request-“"Remainder of the tests below shall be run
hg thru the remainder of the protocols.

D78 / 1SO 15031-4)

Ising this protocol.

Tablg 306 - Request current powertrain diagnostic data request message for all protpcols
Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Descriptign (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID Jsed to detennine PID support for PIDs 01-20 00 PID
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Table 307 - ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment
Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Procedure:

11.12 Complete CA
Purpose: To verify
Procedure:

11.12.1 Drive vehiq

ARB drive cycle to increment in-use performance denominator

that the OBD general denominator and ignition counters increment properly and to warm up engine.

le according to the following conditions so that the OBD Condition Counter may increment:

Continuous idle time > or = 30 s with vehicle speed < or = 1 mph and acCelerator pedal released, at ah altitude < 8000 ft

(BARO < 22in Hg

Cumulative time >
22 in Hg) and amb

Cumulative time si
=20deg F

and ambient temperature > or = 20 deg F

ent temperature > or = 20 deg F

or = 300 s with vehicle speed > or = 25 mph (40°kph), or >= 1150 rpm at an altitude < 8000 ft (BARO <

nce engine start > or = 600 s, at an altittide < 8000 ft (BARO < 22 in Hg) and ambient temperature > or

Cumulative (does not have to be continuous) fueled-engine operation for > or =to 10 s, at an altitude < §000 ft (BARO < 22

in Hg) and ambien

NOTE: The softw3
determine
soon as th

temperature > or = 20 deg.F\fer PHEV vehicles only

ire will monitor the follewing PIDs, if available: $0C (RPM), $0D (VSS), $1F (RUNJTM) every 1.0 s to
vehicle conditions. Fhe’ software will monitor OBDCOND every 1.0 s. The software |will inform user as
b drive cycle conditions have been completed and OBDCOND counter has incremented.
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The specific denominator requirements vary for Light Duty gas and diesel, Medium Duty diesel (dyno cert), Heavy Duty,
EOBD Light Duty and EOBD Heavy Duty. They are summarized in the table below. The vehicle shall be tested according
to the type of vehicle as determined by the operator prompts.

Table 308 - Engine Idle Service $01 PID Validation

IUMPR Requirements by Region and Vehicle Type
Criteria OBD-II LD OBD-Il MD OBD HDgas | OBD HD EOBD LD gas | EOBD HD gas
gas + diesel diesel (dyno diesel + diesel + diesel

cert)
Time since RUNTM >= RUNTM >= RUNTM >= RUNTM >= RUNTM >= RUNTM >=
start >=600s | 600 s 600 s 600 s 600 s 600 s 600 s
Drive time VSS >=25 VSS >=25 VSS >=25 RPM > 1150 VSS >=40 VSS >=40
above 25 mph | mph mph mph kph kph
>=300 s
Idle time >= 30 | NSS <=1 mph | VSS<=1mph | VSS<=1mph | VSS<=1mph | VSS<=1.6 VSS <=1.6
s - OR - - OR - kph kph

RPM >= 1150 RPM >= 1150 -~ OR -

RPM >= 1150

PHEV Fueled | RPM >=450 RPM >= 450
Engine Fpm rpm
Operation >=
10s

Prompt user to idlg
manner for an add
the 300 s "25 MPH
test at altitudes les

for 30 s, drive the vehicle at > or = 25 mph (40kph) for 300 s, and continue driving
tional 270 s. Display the status of the OBDCOND counter, the IGNCTR counter, thg¢ 30 s "Idle Timer",
40 KPH Driving Timer" and the 600 s "Total Drive Timer". The user should be remin
5 than 8000 feet and ambient temperatares greater than 20 deg F.

the vehicle in any

ded to perform the
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11.12.2 [For all protocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service $01 PID request message

and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).

Table 309 - Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M X PID

Table 310 - Request current powertrain diagnostic data response message

Data Byte [ Parameter Name Cvi Hex Vdlue Mnemonic

#1 Reqlllest current powertrain diagnostic data response SID M 41 SIDPR
dala record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, c1 XX DATA_C
#6 data D] C1 XX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID value

C2 = Conditional|— parameter is only present if supported by the ECU

C3 = Conditional|— parameters and values for “data B - D” depend on selected*PID number and are only inclugled if PID is

supported Ry the ECU

NOTE: If multiple

modules support I/M Readiness functionality,“utilize only the responses from mo

dule that supports

Service $0P, INFOTYPE $08 or $0B to perform this test. Based on the responses in 10.9, utilise[INFOTYPE $08 or
$0B to get|OBDCOND counter data.
[For all pratocols] Transmit Service $09, INFOTYPRE = $08 if IPT supported.
Table 311 - Request vehicle information request message for all protocols
Message directipn: | External test equipment > All ECUs
Message Type: Request
Data Byte Descriptigfy(all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Perfermance Tracking 08 INFTYP



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL J1699®-3 Revised JUL2015 Page 203 of 273

Table 312 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 or 20 (shown as 20 in this example) 14 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNgNTR_B™ X counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATCOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1_B
#12 CATEOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATCOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 02SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 O2SCOND1_B: X counts XX O2SCOND1_B
#20 02SECOMP2_A: X counts XX O2SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 O2SCOND2_A: X counts XX O2SCOND2_A
#23 O2SCOND2_B: X counts XX 0O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X counts XX EGRCOND_A
#27 EGRCOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCIOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVARCOMP_A;.X¢ounts XX EVAPCOMP_A
#33 EVARCOMP_B:*X counts XX EVAPCOMP_B
#34 EVARPCOND’ A: X counts XX EVAPCOND_A
#35 EVARPCOND_B: X counts XX EVAPCOND_B
#36 SO2SEOMPI—A—X—counts VAvAS SO2SCOMP1_A
#37 SO2SCOMP1_B: X counts XX SO2SCOMP1_B
#38 SO2SCOND1_A: X counts XX SO2SCOND1_A
#39 SO2SCOND1_B: X counts XX SO2SCOND1_B
#40 SO2SCOMP2_A: X counts XX SO2SCOMP2_A
#41 SO2SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2_A: X counts XX SO2SCOND2_A
#43 SO2SCOND2_B: X counts XX SO2SCOND2_B
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Table 313 - Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA_C
#7 Data D] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

11.12.3 [For all pratocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

Table 314 - Request vehicle information request message for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (He Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP

=
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Table 315 - Request vehicle information response message (1) for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 0B INFTYP
#3 Number of data items: 16 or 18 (16 in this example) 10 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 HCCATICOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND_B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPMP_B: X counts XX PMCOMP_B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPOND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSECOND_A: X counts XX EGSCOND_A
#27 EGSCOND_B: X counts XX EGSCOND_B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGREOND_A: X counts XX EGRCOND_A
#31 EGREOND_B: X counts XX EGRCOND_B
#32 BPCPMP_A: X counts XX BPCOMP_A
#33 BPCOMP_B: X counts XX BPCOMP_B
#34 BPCOND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 316[- Request vehicle information response message for J1850, ISO 14230-4 and I$0 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqguest vehicle information response SID M 49 SIDPR
#2 InfoFype M 08 INFTYP_
#3 MessageCount M 01-09 MC_
#4 data record of InfoType = [ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA _C
#7 DataD] C XX DATA_D
C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06
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Evaluation criteria:

For OBD-Il and EOBD with IPT (based on user prompt):

The OBDCOND counter must increment within +/- 20 s of the tool determination that the CARB drive cycle conditions have
been met using the criteria listed below in conjunction with Table 308 and vehicle type based on operator prompts:

The engine has been started. Monitor for RUNTM > 0 s. If RUNTM is not available, monitor for RPM > 450 rpm. For

HEV fueled en

gine operation, monitor for RPM > 450 for 10 s.

Cumulative engine run time is > or = 600 s. Monitor for RUNTM > 600 s. If RUNTM is not available, montor for RPM >

450 rpm for > 600 s.

Cumulative en

gine run time > or = 25 mph (40 kph) is > or = 300 s. Monitor for RUNTM increase

VSS >or=25
for > or = 300 3§

Continuous idl

mph (40 kph). If RUNTM is not available, monitor for RPM > 450 rpm and VSS§->-or
or RPM >1150 indicated in Table306

b time at vehicle speed < or =1 mph is > or = 30 s. Monitor for RUNTMincrease > 3

=1 mph. If RU
is accumulatin
once again if ig
The above conditi
conditions and tha
have engine contrg
For EOBD without
The OBDCOND c¢
that the engine is
Procedure:
11.12.4 When the
been met,

11.13 Verify Servig

Purpose: To verif
each ECU and to @

NOTE: Some pow

NTM is not available, monitor for RPM > 450 rpm and VSS < or = 1 mphfor > or = 30
j idle time, reset idle timer to zero if idle conditions are no longef_being met and ag
le conditions are being met later in the driving cycle.)
bns require that the user is driving the vehicle within the Stated altitude and ambig
the accelerator pedal is released when the vehicle is_stopped. Note: Some powertrd
Is that can start and stop the engine without regard {0 ignition position.

IPT (based on user prompt):

armed up for Section 10.12.

software has determined that'the OBDCOND counter has incremented and the drivi

e $01 - Request current powertrain diagnostic data, engine running

that all EEUs respond correctly to Service $01 requests, to determine which PIDs
heck thatithe returned data is valid for a warm, engine-idle condition.

prirain control systems have engine controls that can start and stop the engine witho

> or = 300 s when
= 25 mph (40 kph)

0 s when VSS < or
s. (While idle timer
cumulate idle time

nt air temperature
in control systems

punter is not supported. Assume the OBDEOND counter has incremented after the four conditions
specified above (efgine start, run time > 600 sec, time > 40-kph and idle time > 30 sec) has been satisfi

bd. This will ensure

ng conditions have

[he software should stop 'sending Service $01 and Service $09 requests, prompt the ¢perator to stop the
vehicle in 4 safe location without:turning off the ignition, then prompt the operator to continue w

th the test.

5 are supported by

it regard to ignition

position.
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Procedure:

11.13.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request
messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each
ECU as being supported.

Table 317- Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID ysed to determine PID support XX PID

Table 318 - Request current powertrain diagnostic data response message
(report supported PIDs)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 18t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXHXX DATA_A
#4 Data B: supported PIDs, M XXXXXHXX DATA_ B
#5 Data C: supported PIDs, M XXXXXHAXX DATA_C
#6 Data D: supported PIDs\] M XXXXXAXX DATA_D

C1 = Conditionall— 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)

Evaluation criteria:

Required PIDs mu
320. At least one E
the requirements s
Warning. A failure j
for a a PID that is
analysis by the veh
PID support rather

If an ECU indicatg
ECU does NOT a
failure. Except for
as a failure.

5t be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) as
CU must support the requiredcdata. If more than one ECU supports the PID, then ea
pecified under "Required Value". The table specifies whether lack of support will gen
5 defined as lack of supportas required in the OBD-II regulations. A warning is define
nighly likely to be required to be supported by most vehicle manufacturers. Warning
icle manufacturer..kor 2010 MY and beyond, use PID $01, DATA_B, bit 3 to determin
than Operator Prompt 4.

s that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is

specified in Table
ch ECU must meet
brate a Failure or a
 as lack of support
5 require additional
b gasoline or diesel

supported, but that

Ctually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, tf

is shall be flagged

11.13.2 [For ISO 15765-4 protocol only] Transmit request for all PIDs as two messages (PIDs $00, $20, $40, $60, $80,
$A0), and (PIDs $CO0, $E0) and again note results.
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Table 319 - Request current powertrain diagnostic data request message for 1ISO 15765-4 protocol

Message direction: | External test equipment — All ECUs
Message Type: Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
#3 PID used to determine PID support for PIDs 21-40 20 PID
#4 PID used to determine PID support for PIDs 41-60 40 PID
#5 PID used to determine PID support for PIDs 61-80 60 PID
#6 PID used to determine PID support for PIDs 81-A0 80 PID
#7 PID Jsed to determine PID support for PIDs AT-EQ A0 PID

U= User Optiorllal

Table 320 - Request current powertrain diagnostic data response message
(report supported PIDs)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 15t supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXHXX DATA_A
#4 Data B: supported PIDs, M XXXXXHXX DATA_ B
#5 Data C: supported PIDs; M XXXXXAXX DATA_C
#6 Data D: supported PIDs'] M XXXXXAXX DATA_D
daja record of supported PIDs = [ PIDREC_
#n-4 mt supportéd PID C1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 Data<B.)supported PIDs, Cc2 XXXXXAXX DATA_B
#n-1 Data C: supported PIDs, Cc2 XXXXXAXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXHXX DATA_D
C1 = Conditionall— 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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Evaluation criteria:

For ISO 15765-4 protocol, each ECU must report the same supported PIDs for single and group request messages.

11.13.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-

$FF, as determined in 10.12.1, send the corresponding Service $01 PID request message and note the response.

Table 321 - Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M X PID

Table 322 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Vglue Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
daja record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 data D] C1 XX DATA_D

C1l = Conditional|— “data B - D” depend on selected PID value

C2 = Conditional|— parameter is only present if supported by the ECY

C3 = Conditional|— parameters and values for “data B - D” depend ©n selected PID number and are only inclugied if PID is

supported Ry the ECU

Evaluation criteria:

All PIDs

that are in

For all the PIDs th

must be

received

referenced if so uti

It is not
respond

an error tg
to an uns

$12) or not respon

dicated as supported must be supported.

At are indicated as supported by each ECU, a response with valid data and with the R
hs shown in Table 323 ."Note: Scaling PID $4F may be utilized in some PID respg
ized.

return a PID that-was not supported on J1850, and ISO 9141-2. On ISO 15765-4,
Iipported PID,"On ISO 14230-4, the ECU can either respond with a negative respor
] to a request for an unsupported PID.

ID length as noted
nses and must be

the ECU shall not
se message ($7F,
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Table 323 - Engine warm idle service $01 PID validation

Engine Idle Service $01 PID Validation

PID Req'd Support: Required Value Comment
01, DATA A, bit7 G —Warn Bit 7 must be 0 0 is MIL off
01, DATA_A, bits 0-6 G —Warn Bits 0-6 must be 0 No DTCs

01, DATA B, bit0

ALL - Fail if OBD-
I,

G - Fail if EOBD

Bit 0 must be 1 for at least one
ECU

All spark and compression
ignition engines must support
misfire monitoring.

01, DATA B, bit1 ALL - Fall Bit 1 must be 1 for at least one All spark-and compression
ECU ignition ‘engines must support

fuel 8ystem monitoring.

01, DATA B, bit 2 ALL - Fall Bit 2 must be 1 for all ECUs An,OBD ECQU that supports
Service $01| PID $01 must
support conjprehensive
component monitoring.

01, DATA_B, bit § Bit 3 can be 0 or 1 For 2010.MY 0 = spark igpition engine,

and beyond, data must match 1 = compression ignition
Prompt 4, engine_

Note that for ECUs-that only

support CCM reguirements,

(Service $01,¢<RID $01, Data_B, bit

2 = 1), the status of Service $01,

PID $01,DATA_B bit 3 is irrelevant

and may, be set to either gasoline or

diesel.

01, DATA_B, hit 4 G - Fall Bit 4 must be 0 for spark ignition Misfire mon(toring shall
engines and ECUs, which do not always indidate complete for
support misfire monitoring, and 0 or | spark ignitign engines.

1 for compression ignition engines. | Misfire mon|toring shall

Bit 4 must be 0 for any unsupported | indicate complete for

monitor in DATA B bit 1. compressioh ignition engines
after the migfire evaluation is
complete (1P00 engine revs
at idle, apprpx. 60 sec.).
Unsupportefd monitors must
indicate “ready”.

01, DATA B, bit § Bit 5 can be 0 or 1. Bit 5 must be 0 | Fuel system may indictate
for any unsupported monitor in incomplete for spark ignition
DATABDITO. and compression ignition

engines If non-continuous
monitors are employed.
Unsupported monitors must
indicate “ready”

01, DATA B, bit6 ALL — Fail Bit 6 must be 0 CCM must always be
complete.

01, DATA B, bits 7 ALL - Fall Bit 7 must be 0 Reserved bits must be 0



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL J1699®-3 Revised JUL2015 Page 211 of 273

Table 323 - Engine warm idle service $01 PID validation (continued)

PID Req'd Required Value Comment
Support:
01, DATA _C, bit0 G - Fall Bit 0 must be 1 for at least one ECU for | All spark ignition engines must
spark ignition engines. Bit 0 may be 0 support catalyst monitoring.
or 1 for compression ignition engines. Compression ignition engines may
or may not support NMHC catalyst
monitoring.
01, DATA C, bit 2 ALL - Fail if Bit 2 must be 1 for at least one ECU for | All OBD-II spark ignition engines
not 1 for OBD-II spark ignition engines, 0 for must support evap system
OBD-ll only. | EOBD spark ignition engines. Bit 2 monitoring. EOBO must not
must be 0 for compression ignition support evap unless a leak check
engines (reserved). is present./Bit’2 is|reserved for
compression ignitjon engines.
Note; This check Will erroneously
fail a-dedicated CNG vehicle with
fno’evap monitor.
01, DATA _C, bit B D — Fail for Bit 3 may be 0 or 1 for spark ignition Spark ignition endines may or may
OBD-ll only | engines. Bit 3 must be 1 for at least not support SAIR monitoring.
one ECU for compression ignition Compression ignifion engines must
engines. support boost pregsure monitoring.

01, DATA C, bit 4 ALL - Fail Bit 4 must be 0 Reserved bits musgt be 0

01, DATA C, bith ALL - Fail if Bit 5 must be 1 for at least one ECU All spark ignition gngines must

OBD-lI, support O2 sensof monitoring.

G — Fail if Compression ignifion engines must

EOBD support exhaust gas sensor
monitoring.

01, DATA_C, bit 6 ALL - Fail Bit 6 must\be 1 for at least one ECU All spark ignition gngines must
support O2 sensof heater
monitoring. Compfession ignition
engines must support PM filter
monitoring.

01, DATA C, bity D — Fail for. Bit 7 may be 0 or 1 for spark ignition Spark ignition endgines may or may

OBD-ll only | engines. Bit 7 must be 1 for at least not support EGR/YVT monitoring.
one ECU for compression ignition Compression ignifion engines must
engines. at least support E{SR monitoring.

01, DATA D, bit§ 2 D - Fail Bit 2 must be 0 for compression ignition | Reserved bits mugt be 0

engines
01, DATA D, bit44 ALL - Fail Bit 4 must be 0 for all engines Reserved bits musgt be 0
01, DATA D, bits 0-7 ALL- Fall Bits 0 - 7 must be 0 for any Unsupported monitors must
unsupported monitor indicated in indicate “ready”
DATA C
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Table 323 - Engine warm idle service $01 PID validation (continued)

02 2 bytes long
03, DATA A, bits 5-7, | G—Warn 2 bytes long, Data A and B bits 5 -7 Some FUELSYSx bits are
DATA B hits 5-7 must be 0 reserved
04 ALL — Fail 1 byte long, value must be > 0 and <= LOAD_PCT >0 and <= 60% at
60%. For HEV, PHEV, S/S, must be 0 idle. S/S engine may be off, HEV,
to 100%. PHEV may be off or at full load (0
to 100%).
05 ALL — Fail 1 byte long, value mustbe -20to 120 | ECT warmed up, in reasonable
unless $67 deg C. Either $05 or $67 must be range
suppported supported.
06 G —Warn 1 byte value or 2 byte value, as SHRTET1/3 in nprmal range
determined in Figure 10. Value must be
between + 50% and — 50%
07 G —Warn 1 byte value or 2 byte value, as LONGFT1/3 in nprmal range
determined in Figure 10. Value must be
between + 50% and — 50%
08 1 byte value or 2 byte value, as SHRTFT2/4 in ngrmal range
determined in Figure 10. Value' must be
between + 50% and — 50%
09 1 byte value or 2 byte’value, as LONGFT2/4 in nprmal range
determined in Figure 10. Value must be
between + 50%%and — 50%
OA 1 byte long, value must be greater than | FRP not zero, hyHEV, PHEVbrid,
0 kPa, may be = 0 for HEV, PHEV, S/S engine may be off.
SI/S.
0B G -Warn 1'byte long, value must be greater than | MAP not zero, hyHEV, PHEVbrid,
unless $87, 0 kPa. Either ($0B or $87) or ($10 or S/S engine may be off.
$10 or $66 $66) must be supported, may be = 0 for
supported hHEV, PHEVybrid, S/S.
ocC ALLZ Fail 2 bytes long, value must be between RPM < 2000 and|> 300 at idle,
300 and 2000 rpm, may be = 0 for HEV, PHEV, S/S|engine may be
HEV, PHEV, S/S off.
0D ALL LD — Fail | 1 byte long, value must be 0 VSS is 0 at engine idle. HD does
ALL MD. HD - nothave-tostpport Vehicle
warn Speed
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Table 323 - Engine warm idle service $01 PID validation (continued)

Fail unless $4D
supported

PID Req'd Support: Required Value Comment
OE G — Fail 1 byte long, value must be -30 deg to SPARKADYV normal
+55 deg
OF G —Warn unless $68 | 1 byte long, value must be -20 to 120 IAT in normal range
is supported deg C. Either $0F or $68 may be
supported.
10 G —Warn unless $66, | 2 bytes long, value must be greater MAF not zero, hHEV,
$0B-or-$87supported—thamO-gfsecEither{$6B8or-$87 ot PHEVybrich) S/S engine may
(%10 or $66) must be supported, may be off.
be =0 for HEV, PHEV, S/S.
11 G - Fall 1 byte long, value must be 0% to 40% | TR in normal range
for spark ignition engines, value can be
0% to 100% for compression ignition
engines
12 1 byte long
13 or 1D, bits 0-7 G -Warn 1 byte long. For PID 13 ot/AD, 2 or At least 2 ORS needed for
more bits must be 1 fof\spark ignition OBD-II for gpark ignition
engines; (Note: Either‘$13 or $1D must | engines, compression
be supported for¢spark ignition engine. | ignition eng|nes may or may
Both PIDs shallnot be supported on not use any|O2 sensors.
spark or comression ignition engines. | Both PIDs $13 and $1D
Neither PID is required to be cannot be sppported at the
supported for compression ignition same time fpr either spark or
engines) compressiop ignition
engines.
14, 15, 16, 17, 1§, 2 bytes long
19, 1A, 1B
1C ALL - Fall 1 byte long, value must be 01, 03, 07, Must be California OBD-II or
09, OB, 0D, OF for LD OBD-Il or 13, 14, | EOBD
22 for HD OBD.
Value must be 06, 07, 08, 09, 0C, 0D,
OE, OF for LD EOBD or 17, 18, 19, 1A,
21 for HD EOBD
1D, 1E 1 byte long
1F ISO 15765-4 ALL — 2 bytes long, value must be greater RUNTM greater than 300
Fail than 300 sec
21 ISO 15765-4 ALL — 2 bytes long, value must be 0 km MIL_DIST is zero
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Table 323 - Engine warm idle service $01 PID validation (continued)

PID Req'd Support: Required Value Comment

22 2 bytes long, value must be greater | FRP not zero, HEV, PHEV,
than 0 kPa, may be = 0 for HEV, S/S engine may be off.
PHEV, S/S.

23 2 bytes long, value must be greater | FRP not zero, HEV, PHEV,

than 0 kPa, may be = 0 for HEV,
PHEV, S/S.

S/S engine may be off.

Fail if OBD-II, Warn if
EOBD

24, 25, 26, 27, 2829 % 'uy'tcb iuug. D;blcgalu' range Cireck-for tsage of PID 4F

2A, 2B check when scaling byte is utilized.

2C D — Fail unless $69 is | 1 byte long, value must be < or = EGR. RPCT i < or = 10% at
supported for OBD-Il | 10% for spark ignition engines, < or | idle for spark ignition engine,
and HD OBD = 100% for compression ignition EGR rates may be much

engines higher for compression
ignition engines.

2D 1 byte long EGR_ERR

2E ISO 15765-4 G- | 1bytelong EVAP_PCT
Warn

2F ISO 15765-4 G- 1 byte long, value = 1 byte long, FLI in norma) range
Warn value must be 1 to 100%

30 ISO 15765-4 ALL — 1 byte long; value must be 0 to 4 WARM_UPS§ near zero
Fail

31 ISO 15765-4 ALL — 2 hytes long, value must be less CLR_DIST lgss than 50 km
Fail unless $4E than 50 km
supported

32 2 bytes long EVAP_VP

33 ISO 15765:4 ALL - 1 byte long, value must be between | BARO within normal range
Fail 71 and 110 kPa

34, 35, 36, 37, 3§, 39, 4 bytes long. Disregard range Check for udage of PID 4F

3A, 3B check when scaling byte is utilized.

3C, 3D, 3E, 3F 2 bytes long

41 ISO 15765-4 ALL - 4 pytes long

41, DATA_B, bits 0-2

ISO 15765-4 ALL —
Fail if OBD-II, Warn if
EOBD

If Bit 0 or 1 or 2 =1, corresponding
bit in $01 DATA B must=1

If monitor enabled, it must
show supported in PID $01

41, DATA_B, bits 4-6

ISO 15765-4 ALL —
Fail if OBD-II, Warn if
EOBD

If Bit 4 = 1 then PID $01 DATA B
Bit 0 must be = 1; if Bit 5 = 1 then
PID $01 DATA B Bit 1 must be = 1;
if Bit 6 = 1 then PID $01 DATA B
Bit2 mustbe =1

If monitor not complete, it
must show supported in PID
$01
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Table 323 - Engine warm idle service $01 PID validation (continued)

PID

Required Value

Comment

41, DATA_B, bit 3

ISO 15765-4 ALL - Fail if
OBD-lI, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bit3can be Oor 1 For 2010 MY
and beyond, data must match Prompt
4.

Note that for ECUs that only support
CCM requirements, (Service $01,
PID $01, Data_B, bit 2 = 1), the
status of Service $01, PID $01,
DATA_RB hit 3 is irrelevant and may

0 = spark ignition engine, 1
= compression ignition
engine.

be set to either gasoline or diesel.

41, DATA_C, hitg
0-7

ISO 15765-4 ALL — Fail if
OBD-Il, Warn if EOBD

IfBit0, 1,2,3,4,5,60r7=1,
corresponding bit in $01 DATA_C
must =1

If monitor{enabled, it must
show supported in PID
$01

41, DATA_D, bits
0-7

ISO 15765-4 ALL — Fail if
OBD-ll, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bits 0 — 7 must all be 0 for any
unsupported monitor indicated-in’PID
$01 DATA C

Unsuppoited monitors
must indi¢ate “ready”

41, DATA_D, bits
0-7

ISO 15765-4 ALL — Fail if
OBD-Il, Warn if EOBD

IfBitO, 1, 2,3,4,%, 6 or 7 =1,
corresponding bitin $01 DATA_C
must =1

If monitor{not complete, it
must shoyv supported in
PID $01

60% for spark ignition engines, value
can be 0% to 100% for compression
ignition engines and for HEV, PHEV,
SI/S.

42 ISO 15765-4 G, D - Fail 2 bytes long VPWR
43 ISO 15765-4 G- Fail if 2 bytes long, value must be > 0%. LOAD_ABS > 0% at idle.
OBD-Il, Warn if EOBD For HEV, PHEV, S/S, must be 0 to S/S engine may be off,
100%. HEV, PHEV may be off or
at full loagl (0 to 100%).
44 ISO 15765-4 G- Fail if 2 bytes long, value must be 0.5to 1.5 | EQ_RAT [in reasonable
OBD-II, Warn if E©QBD for spark ignition engines and 0 to range
1.999 for compression ignition heck f f PID 4F
engines or HEV, PHEV, S/S engines. Check fof usage o
Disregard range check when scaling
byte is utilized.
45 1ISO15765-4 G- Fail 1 byte long, value must be 0% to 50% | TP_R in jormal range
unléss $6C is supported if for spark ignition engines, value can
OBD-II, Warn if EOBD be 0% to 100% for compression
ignition engines and for HEV, PHEV,
SIS.
Either $45 or $6C must be supported
for spark ignition engines.
46 OBD-Il or HD OBD — Warn 1 byte long, value must be -20 to 85 AAT in normal range
unless $46 is supported deg C
47 1 byte long, value must be 0% to TP_B in normal range
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Table 323 - Engine warm idle service $01 PID validation (continued)

PID Required Value Comment
48 1 byte long, value must be 0% to TP_C in normal range
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines and
for HEV, PHEV, S/S.
49 ISO 15765-4 D- 1 byte long, value must be 0% to APP_D in normal range
Fail 40%
4A 1 byte long, value must be 0% to APP_E ia ngrmal range
40%
4B 1 byte long, value must be 0% to APP-F in ngrmal range
40%
4C 1 byte long
4D 2010 MY and 2 bytes long, value must be:0'm MIL_TIME ig0m (59 s or
beyond less) after Service $04
ALL — Fail unless
$21 supported
4E 2010 MY and 2 bytes long,value must be CLR_TIME ip greater than 5
beyond greater tharpb m m
All — Fail unless
$31 supported

4F 4\ bytes These four Jalues, if not $00,
shall be used to calculate
scaling fag¢tors for data
reported with PIDs $24 to $2B,
PIDs $34 to 3B, PID $44 and
PID $0B.

50 4 bytes This value, |f available, shall
be used to |calculate scaling
factors for MIAF sensor.

51 2015 MY and | 1 byte, value must be $00 to $17 FUEL_TYPH in SAE assigned

beyond range.
FailFoBb-HerHB
OBD. (Not required
for EOBD).
52 1 byte ALCH_PCT



https://saenorm.com/api/?name=ca400533458a452485ffc3f379d5ecb5

SAE INTERNATIONAL

J1699®-3 Revised JUL2015

Page 217 of 273

Table 323 - Engine warm idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
53 2 bytes EVAP_VPA
54 2 bytes EVAP_VP
55 1 byte value or 2 byte value, as | Short Term Secondary 02
determined in Figure 10 Fuel Trim Bank 1/3
56 1 byte value or 2 byte value, as | Long Term Secondary 02
determined in Figure 10 Fuel Trim Bank 1/3
57 1 byte value or 2 byte value, as | Short Térnl Secondary O2
determined in Figure 10 Fuel TrifyBank 2/4
58 1 byte value or 2 byte value, as | Long’ Term[ Secondary 02
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long, value must be greater {'FRP not |zero, hybHEV,
than 0 kPa, may be = 0 for hRHEV, | PHEVrid, S/S engine may be
PHEVybrid, S/S. off.
5A 1 byte long, value mustbe 0% to 40% | APP_R in nprmal range
5B 2013 MY and beyond 1 byte, value must_be” greater than | BAT PWR
HEV and PHEV — Fail if zero percent
OBD-Il or HD OBD
5C 2010 MY and beyond 1 byte long;-value must be -20 to 150 | EOT
D — Warn if OBD-Il or HD | 969 C
OBD
5D 2010 MY and beyond 2 bytes long FUEL_TIMING
D — Warn if OBD-Il orHD
OBD
5E 2010 MY and beyond 2 bytes long, value must be greater | FUEL_RATE not zero, HEV,
D — Warn if OBD-ll or HD than zero L/h, may be = 0 for HEV, | PHEV, S/S ¢ngine may be off.
OBD PHEV, S/S.
5F 1 byte, value must be $0E to $10 EMIS_SUP [in SAE assigned
range
61 2010 MY and beyond 1 byte TQ DD
D — Fail if OBD-II Il or HD
OBD
62 2010 MY and beyond 1 byte, value must be greater than | TQ_ACT not zero, HEV,
D — Fail if OBD-II Il or HD | Z€ro percent, may be = 0 for HEV, | PHEV, S/S engine may be off.
PHEV, S/S.
OBD
63 2010 MY and beyond 2 bytes long, value must be greater | TQ_REF not zero, HEV,
D — Fail if OBD-Il or HD OBD than zero Nm, may be = 0 for HEV, | PHEV, S/S engine may be off.
PHEV, S/S.
64 5 bytes long, all values must greater | TQ_MAX not zero, HEV,
than zero percent, may be = 0 for | PHEV, S/S engine may be off.
HEV, PHEV, S/S.
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Table 323 - Engine warm idle service $01 PID validation (continued)

PID Req'd Support Required Value Comment
65 2010 MY and 2 bytes, Data A, at least one device | Auxilliary 1/0, may support
beyond must be supported in bits 0 — 3, bits 4 | PTO, diesel must support wait
D — Fail if OBD-II — 7 must be 0, Data B, bits 4 — 7 must | ti start lamp
or HD OBD be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor
$10, $0B or $87 | sensor must be supported in bits 0 — | pAEx ot zero hyHEV,
supported 1, bits 2 — 7 must be 0. PHEVbrid, S/S engine may be
If supported, MAFA and MAFB values | off.
must be greater than 0 g/sec, may be
=0 for HEV, PHEV, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at least one | Engine Coolant Temperature
$05 is supported sensor must be supported in bits\0' — | EcT x in redsonable range
1, bits 2 — 7 must be 0.
If supported, ECT 1 and ECD 2 values
must be -20 to 120 deg-€.
Either $05 or $67 must be supported.
68 G - Warn unless | 7 bytes long, Data A, at least one | Intake  Aif  Temperature
$OF is supported sensor must.be supported in bits 0 — | Sensor
5, bits 6 — Zmust be 0. IAT xy in nofmal range
If supported, any IAT values must be -
20 teX120 deg C.
Either $0F or $68 may be supported.
69 2010 MY and.t' 7 bytes long, Data A, at least one PID | Commandedd EGR and EGR
beyond must be supported in bits 0 — 5, bits 6 | Error
D — Fail unieSs $2c | — 7 must be 0. EGR_x_CMp is < or = 10% at
is supported for | If supported, any EGR_x_CMD values | idle for spark ignition engines.
OBD-Ihor HD OBD | must be < or = 10% for spark ignition | EGR rates| may be much
engines, < or = 100% for compression | higher  foy ~ compression
ignition engines. ignition, HEV and PHEV
engines.
If EGR_x_QMD = 0.0%, and
EGR_x_ACT = 0.0%,
EGRx—ERR must be 0.0%,

If EGR_x_CMD = 0.0%, and
EGR_x_ACT > 0.0%,
EGR_x_ERR must be 99.2%
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