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1. SCOPE

The purpose of th

is Recommended Practice is to verify that vehicles and/or components are capable o

communicating a

required set of inf
board diagnostic t

This document dg
diagnostic tool (i.€
guide for testing
(OBD) functions fq
2. REFERENCE
At the time of pu
references in 2.1
references in 2.1.
2.1 Applicable [

The following pub
latest issue of SA
2.1.1 SAE Publ

Available from SA
and Canada) or 7

SAE J272
SAE J1939
SAE J1939-03

SAE J1939-11

prmation, in accordance with the diagnostic test messages specified in SAE J1939:7
bol interface requirements contained in the government regulations cited below.

scribes the tests, test methods, and results for verifying diagnostics communication

vehicles for compliance with ARB and other requirements for emissiens-related or
r heavy duty engines used in medium and heavy duty vehicles.

S
.1 for 2013 HD OBD regulations. Cited regulations\take precedence over this
|. Cited SAE specifications take precedence over thi§/specification.

Documents

lications form a part of this specification to\the extent specified herein. Unless othery
E publications shall apply.

cations

E International, 400 CommonWwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606
PA4-776-4970 (outside USA), www.sae.org.

Vehicle Identification.Number Systems
Recommended.Practice for a Serial Control and Communications Vehicle Network
On Board Diagnostics Implementation Guide

Physical Layer, 250K bits/s, Twisted Shielded Pair

3, to fulfill the off-

from an off board

., scan tool) to a vehicle and/or component. SAE members have generated this document to serve as a

-board diagnostic

plication there are no known conflicts between this specifieation, cited regulations, and the normative

specification and

vise indicated, the

7323 (inside USA

SAE J1939-13

SAE J1939-15

SAE J1939-21

SAE J1939-71

SAE J1939-73

SAE J1939-81

SAE J2403

Off-Board Diagnostic-Conmector

Reduced Physical Layer, 250K bits/sec, Un-Shielded Twisted Pair (UTP)
Data Link Layer

Vehicle Application Layer (Through February, 2009)

Application Layer—Diagnostics

Network Management

Medium/Heavy-Duty E/E Systems Diagnosis Nomenclature
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2.2

Related Publications

The following publications are for information purposes only and are not a required part of this SAE Technical Report.

2.2.1 SAE Publ

ications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1699°-3
2.2.2 I1SO Publi

Available from Ar
4900, www.ansi.o

ISO 3779:2009
2.2.3 Other Puk
2.2.3.1 ARBREe

Available from C|
Sacramento, CA ¢

13 CCR 1968.2
R
D

13 CCR 1971.1 —
2

NOTE: See SAE
supported

2.2.3.2 ATATe
Available from the

TMC RP1210 B W

NOTE: Windows?

Vehicle OBD Il Compliance Test Cases

cations

nerican National Standards Institute, 25 West 43rd Street, New York, NY 10036-8Q
g

Road vehicles - Vehicle identification number (VIN) - Content and structure
lications
gulations

alifornia Environmental Protection Agency Air Reséurces Board, 1001 “I" Street,
5812, Tel: 916-322-2990, <http://www.arb.ca.gov/msprog/obdprog/obdregs.htm>.

— Title 13, California Code Regulations, Section 1968.2, Malfunction and D
pquirements for 2004 and Subsequent Model<Year Passenger Cars, Light-Duty Tru
uty Vehicles and Engines (OBD II)

Title 13, California Code Regulations, Section 1971.1, On-Board Diagnostic System
D10 and Subsequent Model-Year.Heavy-Duty Engines (HD OBD)

J1939-73 Section 2 and-Table 2 for a full list of ARB, European, and US EPA
by SAE J1939-73.

chnology and Maintenance Council [TMC] Recommended Practices:

American Trucking Associations [ATA] at www.atabusinesssolutions.com.

indows™ Communication API

M istatrademark of Microsoft Corporation.

02, Tel: 212-642-

P.O. Box 2815,

agnostic System
cks, and Medium-

Requirements for

OBD regulations
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3. DEFINITIONS

The definitions provided in SAE J2403 apply to this document as applicable.

3.1 Definition of Terms

Failure — Results from running a test are flagged as failed by the Test Computer.

Test Computer or Test Tool — Equipment used to generate and monitor tests and messages.

Warnmg — Results-from-r Hning-a test are flnggnd for further 2hn|\JIQIQ h\]/ the Test {“nmpl iter npnr:\fnr

Additional definitipns of terms that are related to the use of this document may be found in~the
under 2.1.

3.2 Acronyms
The following are pommon acronyms used in this document:

ARB Air Respurces Board

CALID Calibragon Identification

CAN Controller Area Network

CCM Comprghensive Component Monitoring
CVN Calibration Verification Number
DTC Diagnostic Trouble Code

ECM Engine [Control Module

ECU Electronjic Control Unit

EPA Environmental Protection Agency
HD OBD Heavy-Duty On Board Diagnostics
HEV Hybrid Electric Vehicle

ID Identifigation (number)
ISO International Standards\Organization
MIL Malfungtion Indicator. Lamp

NVRAM Non-Volatile Ratndom Access Memory
OBD Il  On Boafd-Diagnostics (level 2)

bublications listed

PVE Production Venicle Evaluation

SA Source Address (see SAE J1939-21)
SAE Society of Automotive Engineers

TID Test Identifier (See SAE J1939-73 DM7)

VIN Vehicle Identification Number
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4. OVERVIEW

The purpose of the test procedures given in Sections 6 and 7 is to demonstrate that diagnostic communications with the
vehicle and/or component can be established and sustained, according to the SAE J1939 protocol for the diagnostic
services required by established OBD regulations. The demonstration shows that the communications implemented on
the vehicle adhere to the structure defined and provide data, which can be interpreted using the information contained in
the SAE J1939-73, SAE J1939-71, and other referenced documents. SAE J1939-73 defines emission-related diagnostic
services and indicates in Tables 1 and 2 which services are required for the given regulations.

These test procedures demonstrate the interface provided by the vehicle’s OBD diagnostic connector as shown in Figure
1 below. The test results prowde ewdence that the mtegratlon of the engine into the vehlcle does not interfere with
required diagnostjc _ca ) ated and labeled
according to HD PBD regulatlons Test requwements of Sect|on 6 are focused on Production Vehlcle Evaluation [PVE]
requirements given in 13 CCR 1971.1 (1)(1) Verification of Standardized Requirements. Test requirements in Section 7 are
focused on OBD regulations that preceded 13 CCR 1971.1.

Figure 1 abstractd a SAE J1939 network on the vehicle, which comprises the system under test. The network is exercised

by the test computer using a compatible CAN interface for SAE J1939 communications. The test
vehicle’s SAE J1939 network exchange data using the vehicle’s SAE J1939-13 connector. The test d
SAE J1939-73 Diggnostic Messages and records the vehicle network’s responses. These requests and

computer and the
omputer requests
responses target

the required com

unication capabilities like those defined in 13 CCR 1971.1 (h)-which documents the communication

capabilities requin
relied upon TMC
PVE testing is hig

ed for engines and contributing emissions related components. Since many legacy scan tools have
RP 1210B for their SAE J1939 Interfaces for diagnostic communications, use of an|RP1210B API for
nly desirable.

Other
ECUs

Off 1 On
Vehicle 1 Vehicle
Engine
| ECU
i
.. AN\ = J1939
! 1 | Network
J1939 | :
' 0108913 | J1939-13
Test Interface | Connector 1 Connector I
X Dash
Computer : () I() ) : o —
: ( 1 I
! ' i
| 1 ;
: 1 I
=7 !
1
Scope of !
J1939-84 |
Testing I
|
|
1
|
1

FIGURE 1 - SAE J1939-84 TEST SCOPE OVERVIEW

NOTE: The full title of section (I) in 13 CCR 1971.1 is “Production Engine/Vehicle Evaluation Testing.” PVE, as
Production Vehicle Evaluation, is the commonly used term (originally defined in light-duty OBD regulations) for
testing diagnostic capabilities in completed production vehicles for both light duty vehicles and heavy-duty
vehicles.
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4.1 Limitations on Testing

Destructive tests cannot be defined to evaluate standardized communication capabilities as a part of PVE. Tests are
designed for use at vehicle assembly plants on vehicles that will be delivered to customers, and not delivered to the
vehicle or engine manufacturer, after the tests have been completed. Thus, testing cannot reduce the value of the vehicle,
through damage to the vehicle or engine, or through its overuse. Commercial vehicles will not be driven at vehicle
assembly plants for the tests defined in Sections 6 and 7.

4.2 Engine Specific Information Requirements

Engine manufacturers must identify which faults are recommended to provide content for diagnostic message responses

that are demonstr

ated in Sections 6 and 7. Faults that are detected in a single ignition key cycle without

riving the vehicle

or running the en
subsequent repai
provide an examy
engine operating

jine are required. These recommendations must provide clear instructions for initiatir]

le of test results for a completed OBD diagnostic test — these test results must be
At its normal low idle speed. Finally, engine manufacturers must identify the\J1939 s

that shall participdte in responses to queries.

4.3 Test Proceq

The procedures ¢

ure Reuse

iven in Sections 6 and 7 may have other applications beyond-the specific purposes

testing. For exanpple, they may be used to evaluate the integration of néw“\components on the \

Adaptation of thes
4.4  Document (
Section 5 discuss
6 provides a test
provides test proc

5. TEST CONDI

This section disc
computer.

51

Test Vehiclg

e procedures for other purposes is the responsibility of the user.

Dverview

bs common test conditions, test planning, and cemmunication capabilities for the test
plan and test procedures for HD OBD vehicles, which are focused on 13 CCR 1971
edures for Euro IV and Euro V vehicle testing.

TMONS, TEST PLANNING, AND COMMUNICATION CAPABILITIES

lIsses common test conditions,_for the vehicle and defines the measurement acc

Before testing, the test vehicle shall be free from any lingering manufacturing defects, and capable of

engine, transmiss
failures. The vehig

The plurality of n
lingering DM2 fau
particularly true of

ion, instrumentation, lighting, and brake systems shall be complete, operable, and
le’s batteryshall be fully charged.

bn-OBDB-ECUs support DM1 and DM2 to convey non-emissions related diagnostic
ts canlindicate an abnormal condition, vehicles with DM2 faults may not be ready to
acrecently produced vehicle where faults were cleared from each system by end of lin

g the fault and its

. Engine manufacturers must also identify an SPN, FMI and Test Identification ‘eombination that will

available from an
burce address(es)

of PVE regulation
ehicle or engine.

computer. Section
1 (I(1). Section 7

iracy for the test

ise. The vehicle’s

free from known

nformation. Since
test. This may be
P processing.

NOTE: Vehicle manufacturers routinely screen vehicles for failures using DM1 and DM2 requests, where only those
vehicles with no faults displayed in replies for both DM1 and DM2 are deemed ‘ready to ship.” The HD OBD
system will experience queries for DM2, and should tolerate them without performance deterioration.

5.2

Test Conditions

Tests shall be performed using a stationary vehicle under ambient temperatures between 10 and 35 °C. If the battery
voltage falls below 12 V (or 24 V for a 24-V system), the battery system shall be recharged before testing continues.

Formal testing shall be conducted with the test equipment connected via the vehicle’s SAE J1939 diagnostic connector.
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5.3 Test Planning
The engine manufacturer and vehicle manufacturer shall agree on the test plan for the vehicle. This test plan must define:

Desired Vehicle Configuration for testing — the desired vehicle model, engine displacement, engine family,
transmission, brake, and other equipment selections for the test.

Hot/Cold temperature soak conditioning — any limitations or guidelines for engine fluid temperatures, where a cold or
hot soak could impact the data gathered from the OBD system based on monitoring conditions.

Regulation to be tested — which OBD regulation and version is being tested?

Test process $election — which test process model will be followed from the Section 6 or Section~{ choices?

Specific DTC
where a diag
stationary in d

5 for inquiry into test results — which DTCs will provide scaled test resulis\showing
hostic decision has been reached under the test conditions anticipated, whéere the
ontrolled environment?

a completed test
ehicle will remain

Methods recommended to induce single trip continuous component monitoring‘fatlts — which sens
to be readily accessible for the test technician to disconnect, and will be deteeted as failures withi
frame?

prs are most likely
h an efficient time

and its HD OBD
rements?

Distributed sy
monitoring sy

stems effects — what are the distributed elements of the emissions control system
stem? Which elements provide independent supportor HD OBD communication requi

be excluded from
if any, emissions

DM2 — Previgusly Active Diagnostic Trouble Codes approach. Must vehicles having DM2 faults
providing certfication data? Do ECU(s) comprising thesOBD system also support DM2? Which,
related DTCs Jmay also be reported using DM2 during the test procedure?

5.3.1 Tailoring for Distributed Systems
bse devices which

siderations for the

The engine manufacturer shall identify the assigned functions and anticipated source addresses for th
must be evaluated besides SA 0, function 0 (engine). Subsection 6.10 discusses additional tailoring con
HD OBD test progedure.

5.3.2 Tailoring ¢onsiderations for Regulatory Content

These procedureq have been designed to the requirements given in the most current version of the reglilations. Section 6

has been developed for use{with systems supporting HD OBD. The procedures may be adapted to
versions by omitting requests)for SAE J1939-73 Diagnostic Messages and SAE J1939-71 Application U

earlier regulatory
ayer data that are

1 and 2 of SAE J1939:%3 will provide much of the guidance needed to tailor Section 6 or Section 7 procedures to prior

not required by the earli€r.versions of the regulation. Careful analysis is required to complete such an adaptation. Tables
regulatory regimenss T

5.3.3 Tailoring Considerations on the Use of DM2 by the OBD System ECU(S)

Formal testing will be conducted on a production vehicle containing no faults with the test equipment connected via the
SAE J1939 diagnostic connector. When tests are conducted on vehicles with faults, test results must be interpreted with
care to assure that the failure conditions do not impact the results. Additional faults will increase the number of DTCs
contained in results and require a search for the expected DTC among them.
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5.3.4 Tailoring for Use During Component and/or Vehicle Developmental Testing

Demonstration of performance standards prior to production is commonplace as a part of verification and validation test
planning. When tests are exercised under development conditions, where initial conditions, performance sequence, or
other complete vehicle assumptions may not be satisfied, it is the responsibility of the test user to tailor the procedure and
interpret the results based on the actual test conditions. Formal testing shall follow the sequence provided in this

document.

5.4 Test Computer Communication Capabilities

5.4.1 Hardware

Interface

The test computg
documented in SA

5.4.2 Software

The test compute
5.4.3 Message
The message forn
5.4.4 Message

The test computg
response timing is

5.4.5 Throughp
The test compute
of a single CAN

collected.

5.4.6 Storage C
The test compute

6. HD OBD TE}

Table 1 provides & summary test plan for PVE testing of assembled vehicles at Vehicle Assembly Plants

CCR 1971.1 (I)(1)
of 13 CCR 1971.
ability to exercise

r hardware interface to the vehicle shall follow the hardware interface provisions
E J1939-11 and SAE J1939-15. The connection to the vehicle shall comply with-SAE

nterface

software interface to the hardware interface may comply with TMC RP/1210B.
FFormat

nat is defined in SAE J1939-21, SAE J1939-73, and SAE J1939:71.

Timing

r shall be capable of measuring the response {itme to an accuracy of at least 11
specified in SAE J1939-21.

it Capacity

shall be capable of sustaining repeated bursts of 100% bus utilization in excess of 5(
frame in the captured and stored)data. Message timing requirement shall be met

apacity

5T PLAN AND RROCEDURES

The gaat of this testing is to demonstrate that the standardized communications reqy
| are.not compromised in the assembled vehicle. This testing is limited by the Vehi
the' vehicle’s drive cycle in a vehicle repair stall, and the limited amount of fuel

piven for CAN as
11939-13.

ns. The message

0 ms without loss
for all burst data

shall be capable of-storing all the CAN frames transmitted by the vehicle for subsequént analysis.

as defined for 13
ired in section (h)
le Manufacturer’s
provided in newly

assembled vehicl

€5 prior 10 consignment 1o shipping marshating yards. Communications are asse

sed, under these

constraints with the engine off and with the engine running. Operation of the OBD system is demonstrated using single
drive cycle Comprehensive Component Monitoring (CCM) faults recommended by the engine manufacturer.

Table 1 identifies nine test sections for PVE testing, explaining the test objectives for each step. These test sections are
provided in 6.1 through 6.9. Subsection 6.10 discusses distributed system effects on this plan. Testing begins with the
vehicle in a key off engine off state. Engine running tests follow the engine off tests.
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TABLE 1 - TEST PLAN FOR HD OBD PVE
Section Section Objectives Section Summary
[ Vehicle Qualification — Key On Engine Off — No Faults Verify Initial Conditions
Tests begin with a recently produced vehicle. The vehicle shall Verify the engine control system configuration and
have all assembly defects removed. demonstrate that all required data is provided while the engine
is not running. Only vehicles with no active faults (DM1), no
pending faults (DM6), and no confirmed faults (DM12) should
proceed with Section Il. The vehicle shall have exhibited the
bulb check where MIL_Status was observed as off.
Il Key On Engine Off — CCM Failure Stimulation Verify Engine Off System Response to Fault.
Verify HD OBD system response to a CCM failure while the The vehicle shall report the CCM failure according to 13 CCR
engine is not running. The engine manufacturer shall 1971.1.
recommend circuits that can readily be disconnected while the
engine s off to provide the failure stimulus for these tests.
11} Key Onl Engine Off — Clear CCM Failure Verify Clear Fault System Response
Verify QBD system response to a clear fault command when the | Responses should remain constant as faplt still exists. The
fault hag not been corrected on the vehicle. command to clear faults may complete, and temporarily show
MIL_Status = Off. MIL_Status|shall reverf to ON, after the
failure is again detected. The failure shalllbe reported using
same services as displayed in Section |l.
[\ Key Onf Engine Off — Correct CCM Failure Verify Behavior wjth Fault Removed
Verify QBD system response to the correction to the CCM fault. The failure shall stillbe“displayed in DM1P, as three (drive)
cycles have not.yet'occurred. The fault w(ll not be seen in
DM6 as pending faults must be deleted within 10 s [per 13
CCR 19714 (d)]
V Key Onl Engine Off — Clear CCM Failure Verify,System Behavior with Fault Renjoved
Verify QBD system response to a clear command, where the Thersystem shall exhibit no faults, after the DM11 command
failure Has been ‘fixed.’ has beéen acknowledged. All required datg shall be capable of
being provided. [CCM faults reported as permanent faults will
be retained, as 3 drive cycles have not ygt occurred to allow
them to be cleared.] Systems that do not [clear faults or
provide other faults not related to the stimulus need not
proceed with section VI.
VI Engine|Running — No Faults Verify System Operation with Engine Running
The same vehicle shall be used for both the engine off-and the Demonstrate that all required data is proyided while the
engine funning sections of the test. The engine off Sections shall | engine is running. Only vehicles with no factive faults (DM1),
be run grior to the engine running sections being-run. Engine no pending faults (DM6), and no confirmgd faults (DM12)
misfire onitoring at idle is suggested to demenstrate should proceed with Section VII.
commupication of test results using the teéstresults for cylinder 1.
The engine manufacturer shall confirm the' SPN and FMI to be
used tojdemonstrate test results.
VIl Engine|Running — Response te-Fault Stimulus Verify System Operation with Failure §timulus
Verify BD system responses(with a fault present. A ‘single’ trip | The engine shall report the CCM failure ysing DM1 and
CCM faplt recommended by the engine manufacturer shall be DM12. The failure may also be reported ysing DM28. The
used. This fault shall not disable misfire monitoring at idle. Verify | engine shall continue to provide supported broadcast and on
the eng|ne provides datastream data with a fault present. request SPNs
VIl Engine|Running +Correct CCM Failure Verify System Response with Failure Removed
Verify the OBD system’s response to the correction of the failure | The failure shall still be displayed in DM1p, as three (drive)
while the engifie is running. The OBD system shall retain its cycles have not yet occurred, and MIL_status shall remain
ability t¢ communicate all required information. ON. The fault may be retained in DM6 as|no drive cycle has
yet been completed. Systems recording ¢CM faults as
permanent faults shaltTetain the disptay of the fault in DM28.
IX Engine Off — Verify Engine Running Fault Clears Verify fault can be cleared after engine off

Turn engine off and wait 2 min before starting step 1 of section
IX. The wait time provides an opportunity for the ECM to
complete off-line activities, prior to being exercised when the key
is turned back to on from off.

Verify failure that occurred while the engine was running can
be cleared and that all required communications are provided.
A wait time is provided to allow for ECM background tasks.
For those systems that do not accept DM11 while the engine
is running, the failure will be displayed in DML1. It shall
continue to be displayed in DM12 (and DM28, if previously
recorded as permanent) as three drive cycles have not been
recorded. After being cleared, it may only be displayed in
DM28.

Individual requests in the procedures below are shown as having either a global address, indicated by [G], or a destination
specific request, indicated by [D]. Destination specific requests will typically be sent to those OBD ECUs that respond to a
global request for DM5. All responses provided during developmental testing are subject to 5.3.4.
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6.1 Test Procedure Section | Vehicle Qualification

Tests begin with a recently produced vehicle selected according to the regulations for its configuration. The vehicle shall
have all assembly defects removed. Verify the engine control system configuration and demonstrate that all required data
is provided while the engine is not running. The vehicle qualification test procedure confirms that the initial conditions for
assessing vehicle OBD communications are met by the selected vehicle. Vehicle with faults introduced as a part of the
assembly process do not provide a reasonable starting condition, because they require repairs unknown to the process in
order to clear their ‘arbitrary’ faults. Any faults observed during section | shall be consistent with the test plan for the
vehicle. Ideally, only vehicles that have no active (DM1), pending (DM6), or confirmed (DM12) faults will proceed with the
subsequent test sections when data for a PVE (I)(1) submission is collected. The vehicle is also qualified by confirming
that the OBD communications software is proper by evaluating HD OBD Compliance (DM5), CAL ID/CVN (DM19) and

VIN (VI). Finally, the ability of a tool to properly connect to the vehicle and its HD OBD communications is confirmed.
TABLE 2 - VEHICLE QUALIFICATION TEST PROCEDURE
8l
Step Stimulus/Response Test Step Objective
8l Vehicle|Qualification — Key On Engine Off — No Faults Verify Initial Conditions.
1 ECU#X Active DTCs (DM1) Broadcast Message Verify MIL_Status = Off during the bulb check period.
2 Addresg Claim (See Figure A.6, SAE J1939-81) Request Addresses and Names in use by network.
3 ECU#X Response Address Claim (NAME) Receive network reSponses. Identify addregs for function 0. If
function 0 is not,proyided, assume SA 0 is the engine.
4 Claim Agldress 250 or 249 Claim an off-board tool address.
5 Diagnogfic Readiness 1 (DM5) Request Message [G] Verify OBD Compliance defines the enging as an HD OBD
Engine.
6 ECU#X Response: Diagnostic Readiness 1 (DM5) Response At leaSt'one response shall indicate compligance to HD OBD.
Messagg Thé _SA’of function 0 shall indicate compliarce.
7 Calibratjon Information (DM19) Request Message [G] Verify that CAL ID matches the test request.
8 ECU#X Response: Calibration Information (DM19) Response CAL ID and CVN shall match test request.
Messagg
9 VIN Reduest Message [G] Verify Vehicle VIN.
10 ECU#X Response: VIN (VI) Message (PGN 65260) VIN provided shall match door jam plate and test request
11 Clear Agtive Diagnostic Codes (DM11) Request Message [D] Clear faults prior to subsequent test steps.
12 ECU#X Response: Acknowledge Message Requests to clear faults shall be accepted fpr engine off
conditions.
13 ,[AGC]tive Emissions- Related Faults (DM12) Request Message Verify there are no active emissions-related faults.
14 ECU#X Response: Active Emissions- Related Faults (DM12) Stop testing and repair vehicle if any faults pre observed.
Responge Message
15 E;e]nding Emissions- Related Faults(DM6) Request Message Verify there are no pending faults.
16 ECU#X Response: Pending Emissions- Related Faults (DM6) Stop testing and repair vehicle if any faults pre observed.
Responge Message
17 'I;Ireviou I)Eé]ctive Emissions Related DTCs (DM23) Request Verify there are no previously active emissipns related faults.
essage
18 ECU#X Response: Previously Active Emissions Related DTCs | Stop testing and repair vehicle if any faults pre observed.
(DM23) Response Message
19 Permangnt DTCs’(DM28) Request Message [G] Verify there are no permanent faults.
20 'I\E/ICU#X Response: Permanent DTCs (DM28) Response Note any permanent faults received in the tpst log.
essag
21 ECU#X Active DTCs (DM1) Broadcast Message Verify there are no active faults.
22 DTC Counts (DM29) Request Message [G] Verify DTC counts match prior display messages. [All are
expected to be zero.]
23 ECU#X Response: DTC Counts (DM29) Response Message [Record counts in test log.]
DTC Counts / Diagnostic Readiness (DM5) Request Message Verify Active and Previously active counts in DM5 are zero.
24 [G] Verify supported monitors are not ready. [CCM may be
reported as ready.]
25 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5)
Response Message
26 SPN Supported For Freeze Frame And Data Stream (DM24) Request supported Freeze Frame and broadcast data.
Request Message [D]
27 ECU#X Response: SPN Supported (DM24) Response [Record SPN support in test log.]
Message
28 Expanded Freeze Frame (DM25) Request Message Verify that the freeze frame is empty.
29 ECU#X Response: Expanded Freeze Frame (DM25) [An empty freeze frame should be conveyed.]
Response Message [D]
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8l
Step Stimulus/Response Test Step Objective

30 ECU#X Supported Broadcast Data Confirmation Confirm availability of supported broadcast data.

31 On Request PGN Request Message Confirm available of on request data.

32 ECU#X Response: On Request PGN [D]

33 Diagnostic Readiness 2 (DM21) Request Message Verify distances and times are zero.

34 EBC]:U#X Response: Diagnostic Readiness 2 (DM21) Message

35 Diagnostic Readiness for This Trip (DM26) Request Message Verify supported monitors are not ready. [CCM may be
[G] reported as ready.]

36 ECU#X Response: Diagnostic Readiness for This Trip (DM26)
Message
Command Non-Continuously Monitored Test (DM7) Request Select an SPN having test data support from the DM24 display

37 Messagg-CHB-=24--{B] and-gquery-fortestresulis-usingthe-selecteqd SPN.

38 ECU#X Response: Scaled Test Results (DM30) Verify test results are not available for all tests for the selected

SPN. [See SAE J1939-73 Table 6 row 3]

39 Commapd Non-Continuously Monitored Test (DM7) Request Select an SPN and FMI from thosedisplaygd in the previous
Messagg (TID = 250) [D] response.

40 ECU#X Response: Scaled Test Results (DM30) Verify test results are not available for an individual test.

41 Monitor Performance Ratio (DM20) Request Message [G] Verify response data is properlyformatted.

42 ECU#X Response: Monitor Performance Ratio (DM20)

43 Emissiop Increasing- AECD Active Time (DM33) Request Verify response data(is\properly formatted.
Message [D]

24 ECU#X Response: Emission Increasing- AECD Active Time [Note: Federal HD"@BD engines are not required to support El-
(DM33) AECDs and may.NACK this request.]

45 NTE Stdtus (DM34) Request Message [G] Verify properly formatted response providedl.

46 ECU#X Response: NTE Status (DM34) Message
Notes: [5] A global request shall be used for the indicated PGN. [D] Oné.or more destination specific request(s) shall be used for
that (those) ECU(s) responding to a global request for DM5.

6.2 Test Proced

Section Il verifies
stimulus is providg
fault recommendg
mature within 5 m

1971.1 and SAE J

The engine manu
failure stimulus fo

1939-73.

these tests.

ure Section Il Key On Engine Off — CCM Faildre Stimulation

HD OBD system response to a CCM failure while the engine is not running. The cirg
bd on a parked vehicle where the vehicle has not been started. Step 1 assumes that th
d by the engine manufacturer has been introduced and matured. It is suggested
in. This procedure also assunies. that key steps in section | have been completed to
state is appropriafe for PVE (13 CCR 1971.1.(D(1)) testing. The vehicle shall report the CCM failure acq

acturer shall recommend circuits that can readily be disconnected while the engine ig

uit continuity fault
e circuit continuity
that the fault will
hssure the vehicle
ording to 13 CCR

off to provide the
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TABLE 3 - KEY ON ENGINE OFF — CCM FAILURE STIMULATION
8ll
Step Stimulus/Response Test Step Objective
8l Key On Engine Off — CCM Failure Stimulation Verify Engine Off System Response to Fault.
ECU#X Active DTCs (DM1) Broadcast Message Verify MIL_Status = On. [Allow at least 5 min (or a shorter the
1 time recommended by the manufacturer) for the fault to
mature.]
2 Diagnostic Readiness 1 (DM5) Request Message [G] Collect SA for destination specific requests.
ECU#X Response: Diagnostic Readiness 1 (DM5) Response Iterate multiple responses for subsequent destination specific
Message requests.
4 Active Emissions- Related Faults (DM12) Request Message [D] | Retrieve the confirmed fault indicated by MIL_Status = On.
ECU#X Response: Active Emissions- Related Faults (DM12) Record the DM12 content to compare with later DM1 results.
5 Response Messaqge Compare the confirmed fault provided with the manufacturer's
recommendation.
6 Pending Bmissions- Related Faults (DM6) Request Message [D] | Verify there are no (or one) pending faults/[13 CCR 1971.1
(d)(2.2.2)(B) requires deletion of pending faplts in 10 s]
ECU#X Rpsponse: Pending Emissions- Related Faults (DM6) [Note: Systems that erase the pending faultfwhen the fault is
7 Responsq Message detected as confirmed will provide"SPN 0, HMI 0 and OC 0.
Some Federal HD OBD systems,may retain their pending fault
for subsequent deletion.]
8 Previously Active Emissions Related DTCs (DM23) Request Verify there are no previously active faults.
Message [D]
ECU#X REesponse: Previously Active Emissions Related DTCs The system will réturmn no faults for DM23. [INote: The ECU
9 (DM23) Response Message shall not NACK-the step 8 request; as a corjvention is defined
for positive responses for all fault code requests.]
10 Permanent DTCs (DM28) Request Message [D] Verify that a‘permanent fault is set.
11 ECU#X Rpsponse: Permanent DTCs (DM28) Response The contirmed fault shall also be displayed fs a permanent
Message fault, (when set for CCM faults).
12 ECU#X Aftive DTCs (DM1) Broadcast Message Verify Active fault provided matches DM12 fesults.
13 DTC Counts (DM29) Request Message [D] Verify DTC counts. [Typically, one or zero OTCs]
14 ECU#X Response: DTC Counts (DM29) Response Message
15 I[II)D‘EC Coulfits / Diagnostic Readiness (DM5) Request Messagg Verify the Active and Previously Active Coufts.
16 ECU#X Rpsponse: DTC Counts / Diagnostic Readiness{DM5) There should be 1 active fault and no previqusly active faults.
Responsq Message
17 SPN Supported For Freeze Frame And Data Stream (DM24) Verify support with faults present. [This shoyld provide the
Request Message [D] same response as test section 1.]
18 ECU#X Response: SPN Supported (DM24) Response Message
19 Expanded Freeze Frame (DM25) Request MeSsage [D] Verify freeze frame (if provided for CCM fadlt).
20 '\EACU#X Response: Expanded Freeze Frame (DM25) Response | The freeze frame shall display the sole CCN fault.
essage
Notes: [G] A global request shall beused for the indicated PGN. [D] One or more destination specific request(s] shall be used for
that (thos¢) ECU(s) responding-te.a global request for DM5.
6.3 Test Procedure Sectionll Key On Engine Off — Clear CCM Failure
Section Il attempfs to_¢lear an unrepaired fault. This will verify OBD system response to a clear fault command when the
fault has not been| corrected on the vehicle. It is expected that the fault will still be observed in all the same messages as it
Was Observed |n e Ta¥a ne ommana a) ea 2 m ompleie ~lala emnorari NO\A \ IL_StatUS = Off

MIL_Status shall revert to ON, after the failure is again detected. The failure shall be reported using the same services as
displayed in section Il
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TABLE 4 - KEY ON ENGINE OFF — CLEAR CCM FAILURE TEST PROCEDURE
8lll
Step Stimulus/Response Test Step Objective
Slll Key On Engine Off — Clear CCM Failure Verify Clear Fault System Response. [Responses should
remain as fault still exists.]
1 Clear Active Diagnostic Codes (DM11) Request Message [D]
> ECU#X Response: Acknowledge Message Implementation dependent, an ECU may NACK the ‘uncleared’
fault, as a failed operation.
3 ECU#X Active DTCs (DM1) Broadcast Message Verify MIL_Status = On. [MIL may remain off for a brief period
of time.]
4 Diagnostic Readiness 1 (DM5) Request Message [D] Verify the active fault count. Verify there are no previously
active faults.
5 ECU#X Response: Diagnostic Readiness 1 (DM5) Response
Message
6 Active Emjssions- Related Faults (DM12) Request Message [G] | Verify the confirmed fault is retained.
7 ECU#X Response: Active Emissions- Related Faults (DM12)
Response| Message
8 Pending Hmissions- Related Faults (DM6) Request Message [G] | Verify there are no (or one) pending faults.
ECU#X Response: Pending Emissions- Related Faults (DM6) [Note: 13 CCR 1971.1 (d)(2:2.2)(B) require$ J1939
9 Responsel Message implementations to deleté pending faults in[10 s. Federal
regulations allow more.time.]
10 Previously Active Emissions Related DTCs (DM23) Request Verify there are no previously active emissipns related faults.
Message |G]
1 ECU#X Response: Previously Active Emissions Related DTCs
(DM23) Response Message
12 Permanerft DTCs (DM28) Request Message [G] Verify agpermanent fault is set (if set for CCM faults).
13 ECU#X Response: Permanent DTCs (DM28) Response
Message
14 DTC Courts (DM29) Request Message [G] Verify DTC counts. [Typically, one or zero QTCs].
15 ECU#X Rgsponse: DTC Counts (DM29) Response Message
16 I[%;'Iic Courlts / Diagnostic Readiness (DM5) Request Message Verify active and previously active counts.
17 ECU#X Response: DTC Counts / Diagnostic Readiness (DMb5)
Responsef Message
18 Diagnosti¢ Readiness 2 (DM21) Request Message [G) Verify times and distances.
19 ECU#X Response: Diagnostic Readiness 2 (DM21)Message [All values will be zero after a DM11. Time $ince Diagnostic
Trouble Codes Cleared may display the minutes since step 1.]
20 Diagnosti¢ Readiness for This Trip (DM26) Request Message Verify support with faults present. [This sholld result in the
[G] same response as section I1.]
21 ECU#X Response: Diagnostic Readinessfor This Trip (DM26)
Message
22 Expanded Freeze Frame (DM25)-Reguest Message [D] Verify freeze frame (if provided for CCM faylt). [This should
result in same response as section 11.]
23 ECU#X Response: Expanded Freeze Frame (DM25) Response
Message
Note: [G] A global requéstshall be used for the indicated PGN. [D] One or more destination specific request(s) shall be used for
that (thosg¢) ECU(s) tesponding to a global request for DM5.
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6.4 Test Procedure Section IV Key On Engine Off — Correct CCM Failure

Section IV assesses the OBD system response, after the CCM failure introduced during Section Il has been corrected.
The failure shall still be displayed in DM12, as three (drive) cycles have not yet occurred. Some Federal HD OBD
implementations may retain the fault in DM6 as no drive cycle has yet been completed that may trigger end of drive cycle
‘bookkeeping’ for HD OBD information.

TABLE 5 - KEY ON ENGINE OFF — CORRECT CCM FAILURE TEST PROCEDURE

8Iv
Step Stimulus/Response Test Step Objective
8IV Key On Engine Off — Correct CCM Failure Verify Behavior with Fault Removed.
1 ECU#X Active DTCs (DM1) Rroadcast Messaqe \erify MIl _Status = On [MII should be latched for 3 cycles_]

2 Active Emjssions- Related Faults (DM12) Request Message [D] Verify DM12 retains fault.
ECU#X Response: Active Emissions- Related Faults (DM12)

3 Responsel Message
4 Pending Hmissions- Related Faults (DM6) Request Message [D] | Verify there are no (or one) pending faults. [No pending faults
per 13 CCR 1971.1 (d)(2.2.2)(B)]
5 ECU#X Response: Pending Emissions- Related Faults (DM6) ['No pending faults' assumes,a Y trip strategy. Federal
Responsel Message regulations allow for moregtime than (d)(2.2]2(B).]
6 Previously Active Emissions Related DTCs (DM23) Request Verify there are no previously active faults.
Message |D]
7 ECU#X Response: Previously Active Emissions Related DTCs
(DM23) Response Message
8 Permanert DTCs (DM28) Request Message [D] Verify the pertnanent fault set (if set for CCIM faults).
9 ECU#X Response: Permanent DTCs (DM28) Response
Message
10 DTC Counts (DM29) Request Message [D] Verify DTC counts match fault returns.

11 ECU#X Rgsponse: DTC Counts (DM29) Response Message
DTC Coutjts / Diagnostic Readiness (DM5) Request Message \erify DTC counts match fault returns.

12 D]
13 ECU#X Response: DTC Counts / Diagnostic Readiness (DMS)
Responsel Message
14 Expanded| Freeze Frame (DM25) Request Message [D] Verify freeze frame, if provided for CCM fauyt.
15 ECU#X Response: Expanded Freeze Frame (DM25)-Response
Message
16 Diagnosti¢ Readiness 2 (DM21) Request Message’[D] Verify times and distances.
ECU#X Response: Diagnostic Readiness 2-(DM21) Message [Distances will not increase on a stationary yehicle. Time Since
17 Diagnostic Trouble Codes Cleared may display the minutes
since step 1 of Section Ill.]
18 I[Zl):;.i;lgnosti( Readiness for This Trip (DM26) Request Message Verify Readiness Response.
19 ,\EACU#X Response: Diagnostic/Readiness for This Trip (DM26) I[;Il'r]\is should result in the same response giyen in the Section
essage .
20 Command Non-Continuodsly: Monitored Test (DM7) Request Request Test Results [There should still be|no results for an
Message |D] ‘engine running’ test.]

21 ECU#X Response: Sealed Test Results (DM30)
Note: [G] A global request shall be used for the indicated PGN. [D] One or more destination specific request(s) shall be used for
that (thosg¢) EGU(s) responding to a global request for DM5.
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6.5 Test Procedure Section V Key On Engine Off — Clear CCM Failure

Section V uses the clear fault messages to reset the diagnostic status, after the fault has been repaired. This verifies OBD
system response to a clear command, where the failure has been ‘fixed.” The system shall exhibit no faults, after the
DM11 command has been acknowledged. All required data shall be provided. CCM faults reported as permanent faults
will be retained, as 3 drive cycles have not yet occurred to allow them to be cleared. Systems that do not clear faults or

provide other faults not related to the stimulus need not proceed with section VI.

TABLE 6 - KEY ON ENGINE OFF — CLEAR CCM FAILURE TEST PROCEDURE

8V
Step Stimulus/Response Test Step Objective

§V Key On E; ginn Qff Clear CCMEailura \Iorify Q\chfnm Reohaviarwith Fault Roamn ed

1 Clear Actiye Diagnostic Codes (DM11) Request Message [G] Fault should clear after having been repditedl.

2 ECU#X Response: Acknowledge Message No acknowledge message for global request

3 Active Emjssions- Related Faults (DM12) Request Message [G] | Verify there are no active emissionswelated faults.

4 ECU#X Response: Active Emissions- Related Faults (DM12)
Responsel Message

5 Pending Hmissions- Related Faults (DM6) Request Message Verify there are no pending faults.
[G]

6 ECU#X Response: Pending Emissions- Related Faults (DM6) [There should be no pending faults after a clear request.]
Responsel Message

7 Permanerft DTCs (DM28) Request Message [G] Verify one (or no).permanent fault.

8 ECU#X Response: Permanent DTCs (DM28) Response [The permanentfault will be retained as no grive cycles have
Message |G] been completed.]

9 Previously Active Emissions Related DTCs (DM23) Request Verify thére are no previously active faults.
Message |G]

10 ECU#X Response: Previously Active Emissions Related DTCs
(DM23) Response Message

11 ECU#X Agtive DTCs (DM1) Broadcast Message Verify there are no active faults.

12 DTC Cournts (DM29) Request Message [G] Verify fault counts are zero.

13 ECU#X Response: DTC Counts (DM29) Response Message [Permar&e]nt fault count will equal 1 as no drive cycles have

occurred.

14 I[%;'Iic Counts / Diagnostic Readiness (DM5) Request Megssage Verify fault counts are zero.

15 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5)
Response| Message

16 Expanded| Freeze Frame (DM25) Request Méssage Verify freeze frame data is empty.

17 ECU#X Response: Expanded Freeze Frame'(DM25) Response
Message |D]

18 ECU#X Siipported Broadcast Data.Confirmation

19 On Requgst PGN Request Message[D] Confirm availability of on request data.

20 ECU#X Response: On Request PGN

21 Diagnosti¢ Readiness 2 (DM21) Request Message [G] Verify times and distances are zero.

22 ECU#X Response: Diagnostic Readiness 2 (DM21) Message

23 Diagnosti¢ ReadinessforThis Trip (DM26) Request Message Verify all monitors are not ready. [CCM may]|be reported as
[G] ready.]

o ECU#X Response: Diagnostic Readiness for This Trip (DM26)
Message

o5 Command Ngn-Continuously Monitored Test (DM7) Request Verify test results are not provided after faulr is cleared.
Message

26 ECU#X Response: Scaled Test Results (DM30)

27 Monitor Performance Ratio (DM20) Request Message [D] Verify response data is properly formatted.

28 ECU#X Response: Monitor Performance Ratio (DM20)

29 Emission Increasing- AECD Active Time (DM33) Request Verify response data is properly formatted.
Message [D]

30 ECU#X Response: Emission Increasing- AECD Active Time [Note: Federal HD OBD engines are not required to support
(DM33) EI-AECDs and may NACK this request.]

31 NTE Status (DM34) Request Message [G] Verify response data is properly formatted.

32 ECU#X Response: NTE Status (DM34) Message
Note:[G] A global request shall be used for the indicated PGN. [D] One or more destination specific request(s) shall be used for
that (those) ECU(s) responding to a global request for DM5.

Page 17 of 38
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6.6

Test Procedure Section VI Engine Running No Faults

Section VI begins the demonstration of communications with the engine running. The same vehicle shall be used for both
the engine off and the engine running sections of the test. The engine off sections shall be run prior to the engine running
sections being run. Engine misfire monitoring at idle is suggested to demonstrate communication of OBD diagnostic test
results using the results for cylinder 1. The engine manufacturer shall confirm the SPN and FMI to be used to demonstrate
test results. The engine manufacturer may recommend another monitor along with its SPN and FMI to provide monitor
completion and test results. Only vehicles with no active faults (DM1), no pending faults (DM6), and no confirmed faults
(DM12) should proceed with Section VII.

TABLE 7 - START ENGINE TEST PROCEDURE

8VI
Step Stimulus/Response Test Step Objective
8VI Engine Riinning — No Faults Verify System Operation with Engine Rupning.
1 ECU#X Agtive DTCs (DM1) Broadcast Message Verify MIL_Status = Off, with enginetnning.
5 Diagnosti¢ Readiness 1 (DM5) Request Message [G] Verify OBD_Compliance defines,the engine|as an HD OBD
engine.
3 ECU#X Response: Diagnostic Readiness 1 (DM5) Response Verify fault counts are zere.
Message
4 Calibratiof Information (DM19) Request Message [D] Verify CAL ID.
5 ECU#X Response: Calibration Information (DM19) Response The same result asygiven in section | shall e displayed.
Message
6 VIN Requgst Message [G] Verify VehicléVIN.
7 ECU#X Response: VIN Message [The same result as given in section | shall be displayed.]
8 Clear Actiye Diagnostic Codes (DM11) Request Message [D] Clear faults: engine may choose to NACK, when the engine is
runping,
9 ECU#X Response: Acknowledge Message
10 Active Emjssions- Related Faults (DM12) Request Message [G] | Verify there are no emissions active faults.
11 ECU#X Response: Active Emissions- Related Faults (DM12) No active emissions related faults shall be displayed.
Responsel Message
12 Pending Hmissions- Related Faults (DM6) Request Message {G] | Verify there are no pending faults.
13 ECU#X Response: Pending Emissions- Related Faults (DM6) No pending faults shall be displayed.
Response| Message
14 Previously Active Emissions Related DTCs (DM23).Request Verify there are no previously active emissigns related faults.
Message |G]
15 ECU#X Response: Previously Active Emissions-Related DTCs No previously active emissions related faults shall be
(DM23) Response Message displayed.
16 Permaner]t DTCs (DM28) Request Message [G] Verify there are no (or one) permanent faultg.
17 ECU#X Response: Permanent DTCs (DM28) Response One permanent fault may be displayed. Theq fault displayed
Message shall be the same one given in section II.
18 ECU#X Agtive DTCs (DM1) Broadcast Message Verify there are no active faults
19 DTC Counts (DM29) Request'Méssage [G] Verify DTC counts match prior display mesdages. (All are
expected to be zero)
20 ECU#X Response: DTC Counts (DM29) Response Message [Record fault counts in the test log.]
DTC Counts / Diagnostic 'Readiness (DM5) Request Message Verify active and previously active counts in DM5 are zero.
21 [G] Verify supported monitors are not ready (CEM may be
reported as ready.)
29 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5)
Responsel Message
23 SPN Supported For Freeze Frame And Data Stream (DM24) Request supported SPNs for freeze frame and broadcast data.
Request Message [D]
2 ECU#X Response: SPN Supported (DM24) Response Message | The same SPNs supported during section | shall be supported
with the engine running.
25 Expanded Freeze Frame (DM25) Request Message [D] Verify that the freeze frame is empty.
26 ECU#X Response: Expanded Freeze Frame (DM25) Response
Message
27 ECU#X Supported Broadcast Data Confirmation Confirm availability of supported broadcast data.
28 On Request PGN Reguest Message [D] Confirm availability of on request data.
29 ECU#X Response: On Request PGN
30 Diagnostic Readiness 2 (DM21) Request Message [G] Verify distances and times are zero.
31 ECU#X Response: Diagnostic Readiness 2 (DM21) Message
32 Diagnostic Readiness for This Trip (DM26) Request Message Verify supported monitors are not ready. [CCM may be
[G] reported as ready.]
33 ECU#X Response: Diagnostic Readiness for This Trip (DM26)
Message
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8VI
Step Stimulus/Response Test Step Objective
34 Command Non-Continuously Monitored Test (DM7) Request Verify test results are not available.
Message [D]
35 ECU#X Response: Scaled Test Results (DM30)
36 Monitor Performance Ratio (DM20) Request Message [G] Verify response data is properly formatted.
37 ECU#X Response: Monitor Performance Ratio (DM20)
38 Emission Increasing- AECD Active Time (DM33) Request Verify response data is properly formatted.
Message [D]
39 ECU#X Response: Emission Increasing AECD Active Time [Note: Federal HD OBD engines are not required to support
(DM33) EI-AECDs and may NACK this request.]
40 NTE Status (DM34) Request Message [G] Verify response data is properly formatted.
41 ECU#X Response: NTE Status (DM34) Message
Note: [G] pglobatreguestshal-betset-forthe-indicated-PSNBI-Onre-ermere-destination-speeifiereguestsyshall be used for
that (thosg) ECU(s) responding to a global request for DM5.
6.7 Test Procedure Section VII Engine Running — Response to Fault Stimulus

Test section VIl v
recommended by
an alternate test i
engine shall repo

prifies OBD system responses with a fault present, while the engine is running. A ‘single’ trip CCM fault
the engine manufacturer shall be used. This fault should not disable misfire detection
5 used for display of test results. Verify the engine provides data stream data with a[fault present. The
t the CCM failure using DM1 and DM12. The failure may also beréported using DM6 and DM28. The
engine shall contipue to provide supported broadcast and on request SPNs.

during idle, unless

TABLE 8 - ENGINE RUNNING — RESPONSE TO FAULT STIMULUS TEST PROCEDURE

8Vl
Step Stimulus/Response Test Step Objective
8VII | Engine Rynning — Response to Fault Stimulus Verify System Operation with Failure Stirpulus.
1 ECU#X Agtive DTCs (DM1) Broadcast Message Verify MIL_Status = On.
2 Diagnosti¢ Readiness 1 (DM5) Request Message [G] Collect SA for destination specific requests.
3 ECU#X Response: Diagnostic Readiness 1 (DM5) Response Iterate multiple responses for subsequent d¢stination specific
Message requests.
4 Active Emjssions- Related Faults (DM12) Request Message [D] | Verify emissions active faults message.
5 ECU#X Response: Active Emissions- Related Faults (DM12)
Responsel Message
6 Pending Hmissions- Related Faults (DM6) Reguest Message [D] | Verify no (or one) pending faults are providdd. [Per 13 CCR
1971.1 (d) pending faults are deleted in 10 4.]
ECU#X Response: Pending Emissions- Related Faults (DM6) [Note: Erasure of the pending fault when thg fault has been
7 Responsel Message confirmed may likely result in no faults being returned. The key
success criterion is the operation of the DM$ interface, and not
status maintenance timing for erasing pendiphg faults.]
8 Previously Active Emissions\Related DTCs (DM23) Request Verify there are no previously active emissigns related faults.
Message |D]
9 ECU#X Response: Prevjously Active Emissions Related DTCs
(DM23) ResponseMessage
10 Permanerjt DTCSA(DM28) Request Message [D] Verify there is one (or no) permanent fault(s).
1 'I\EACU#X Response: Permanent DTCs (DM28) Response [The permanent fault from section Il may be|displayed.]
essage
12 ECU#X Active DTCs (DM1) Broadcast Message Verify there is one active fault.
13 DTC Counts (DM29) Request Message [D] Verify DTC counts match prior display messages.
14 ECU#X Response: DTC Counts (DM29) Response Message All counts are expected to be one or zero.
DTC Counts / Diagnostic Readiness (DM5) Request Message Verify active and previously active counts in DM5 are one or
15 D] zero. Verify supported monitors are not ready [CCM may be
reported as ready.]
16 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5)
Response Message
17 SPN Supported For Freeze Frame And Data Stream (DM24) Request supported freeze frame and broadcast data.
Request Message [D]
18 ECU#X Response: SPN Supported (DM24) Response Message
19 Expanded Freeze Frame (DM25) Request Message [D] Verify that the freeze frame is empty for CCM fault.
20 ECU#X Response: Expanded Freeze Frame (DM25) Response | [Note that the freeze frame may be empty for the CCM fault.]
Message
21 ECU#X Supported Broadcast Data Confirmation
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8Vl
Step Stimulus/Response Test Step Objective
22 On Request PGN Request Message(s) [D] Confirm on request data is available as given in DM24
response.
23 ECU#X Response: On Request PGN
24 Diagnostic Readiness 2 (DM21) Request Message Verify times are accumulating (non-zero).
ECU#X Response: Diagnostic Readiness 2 (DM21) Message [Minutes Run by Engine While MIL is Activated will show
o5 [D] minutes since step 1 of Section VII. Time Since Diagnostic
Trouble Codes Cleared may display the minutes since step 8
of section VI.]
26 Diagnostic Readiness for This Trip (DM26) Request Message Verify supported monitors are not ready. [Misfire and CCM
may be reported as ready.]
27 ECU#X Response: Diagnostic Readiness for This Trip (DM26)
Message
o8 Command Non-Continuously Monitored Test (DM7) Request Verify test results for Cylinder 1 misfire.
Message |D]
29 ECU#X Response: Scaled Test Results (DM30) [An alternate test may be recommended by the engine
manufacturer.]
30 Monitor Pérformance Ratio (DM20) Request Message [D] Verify response data is properly formatted.
31 ECU#X Response: Monitor Performance Ratio (DM20)
Note: [G] A global request shall be used for the indicated PGN. [D] One or more destination specific request(s) s$hall be used for
that (thos¢) ECU(s) responding to a global request for DM5.

6.8 Test Proceg

Section VIII verifi

ure Section VIII Engine Running Correct CCM Failure

s the OBD system'’s response to the correction of thé\failure while the engine is running. Before this

section is run, the| stimulus that initiates the fault code observed in DMA2 shall be corrected. This may pe performed with
the engine off. THe OBD system shall retain its ability to communicate all required information. The failure shall still be
displayed in DM1p, as three (drive) cycles have not yet occurred;”and MIL_Status shall remain ON. [System recording

CCM faults as petmanent faults shall retain the display of the fault in DM28.

TABLE 9 - ENGINE RUNNING CORRECT CCM FAILURE TEST PROCEDURE

8VIll
Step Stimulus/Response Test Step Objective
8VIII | Engine RYinning — Correct CCM Failure Verify System Response with Failure Rermoved.
1 ECU#X Agtive DTCs (DM1) Broadcast Message Verify MIL_Status stays ON.
2 Active Emjssions- Related Faults (DM12).Request Message [G] | Verify Fault Remains in DM12.
3 ECU#X Response: Active Emissions: Related Faults (DM12)
Responsel Message
4 Pending Hmissions- Related Faults)(DM6) Request Message Verify there are no pending faults.
[G]
5 ECU#X Response: Pending \Emissions- Related Faults (DM6)
Responsel Message
Permaner]t DTCs (DM28) Request Message [G] Verify there is one (or no) permanent fault(s).
ECU#X Responses:Permanent DTCs (DM28) Response
Message
8 Previously Active*Emissions Related DTCs (DM23) Request Verify there are no previously active emissigns related faults.
Message |G]
9 ECU#X Response: Previously Active Emissions Related DTCs
(DM23) Response Message [G]
10 ECU#X Active DTCs (DM1) Broadcast Message Verify fault no longer appears in DM1.
11 DTC Counts (DM29) Request Message [G] Verify DTC counts match fault receipts.
12 ECU#X Response: DTC Counts (DM29) Response Message
13 I[DGT]C Counts / Diagnostic Readiness (DM5) Request Message Verify number of active and previously active faults match.
14 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5)
Response Message
15 Expanded Freeze Frame (DM25) Request Message [D] Verify freeze frame data for fault if provided for CCM fault.
16 ECU#X Response: Expanded Freeze Frame (DM25) Response
Message
17 Diagnostic Readiness 2 (DM21) Request Message [G] Verify times remain non-zero.
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8VIll
Step Stimulus/Response Test Step Objective

ECU#X Response: Diagnostic Readiness 2 (DM21) Message [Minutes Run by Engine While MIL is Activated will show

18 minutes since step 1 of Section VII. Time Since Diagnostic

Trouble Codes Cleared may display the minutes since step 8
of section VI.]

19 I[Zg?gnostic Readiness for This Trip (DM26) Request Message Verify no monitors revert to ‘not ready’.

20 ECU#X Response: Diagnostic Readiness for This Trip (DM26)
Message

21 Command Non-Continuously Monitored Test (DM7) Request Check for test results for stationary misfire on cylinder 1 — if not
Message [D] provided the time before.

22 ECU#X Response: Scaled Test Results (DM30) Test results should be provided.

23 Monitor Performance Ratic (DM’)(\) Dnnlnnef l\/lnccngn [n] \/nrify response. data.is prnr\nrl\ll formatted

24 ECU#X Response: Monitor Performance Ratio (DM20)

o5 Emission |ncreasing- AECD Active Time (DM33) Request Verify response data is properly formatted:
Message |D]

26 ECU#X Response: Emission Increasing- AECD Active Time [Note: Federal HD OBD engines are not required to support El-
(DM33) AECDs and may NACK this request.]

27 NTE Statys (DM34) Request Message [G] Verify response data is properly formatted.

28 ECU#X Response: NTE Status (DM34) Message
Note: [G] A global request shall be used for the indicated PGN. [D] One or more destinatioh\specific request(s) s$hall be used for
that (thosg) ECU(s) responding to a global request for DM5.

6.9 Test Procedure Section IX Engine Off — Verify Engine Running Fault-Clears

Because an ECM
cleared with the ¢

is permitted to NACK a DM11 request while the engine”is running, section IX provideg for the fault to be
ngine off after the engine running test sections. The engine shall be stopped, by tirning the key off.

Before initiating sfep 1, a wait time of 2 min shall be provided afterturning the key on. A wait time is added to provide an

opportunity for the

Section IX verifies
communications &
any systems that
failure may be dig
DM28 if previousl
be displayed in DI

128.

ECM to complete off-line activities, prior to béing exercised when the key is turned back to on from off.

that the failure, which was recorded while'the engine was running, can be cleared, and that all required
re still provided. Two minutes is provided for off-line activities; the engine manufacturer shall identify
require more than 2 min. For those, systems that do not accept DM11 while the eng|ne is running, the
played in DM1 after the key has been turned back on. It shall continue to be displayed in DM12 (and

recorded as permanent) as.three drive cycles have not been recorded. After being

tleared, it will only

After completion ¢f section IX, the veliicle manufacturer may repeat process steps that he typically pgrforms during the

assembly of the v
marshalling yard f

DOr shipment.

TABLE™0 - VERIFY ENGINE RUNNING FAULT CLEARS TEST PROCEDURE

ehicle to establish'the VIN and record ECM status and content, prior to consigning |the vehicle to the

8IX
Step Stimulus/Response Test Step Objective
81X Engine Off &Verify Engine Running Fault Clears Verify fault can be cleared after engine off
Turn the eﬁgiﬁ&eﬁ. ‘VAVlﬂ;t 2 III;II thcll tulll I\dl I;t;UII :\Uy bﬂ\;:\ \vin}
and start step 1.
1 ECU#X Active DTCs (DM1) Broadcast Message Veri)‘y MIL_Sta}tus stays ON, if DM11 is NACKed while the
engine is running.
2 Active Emissions- Related Faults (DM12) Request Message [G] Verify there are no emissions related fau!ts reported, if DM11
was accepted while the engine was running.
3 ECU#X Response: Active Emissions- Related Faults (DM12)
Response Message
4 Pending Emissions- Related Faults (DM6) Request Message Verify there are no pending faults reported, as the failure was
[G] previously corrected.
5 ECU#X Response: Pending Emissions- Related Faults (DM6)
Response Message
6 Permanent DTCs (DM28) Request Message Verify there are no (or one) permanent faults reported.
7 ECU#X Response: Permanent DTCs (DM28) Response
Message [G]
8 Clear Active Diagnostic Codes (DM11) Request Message [D] Clear faults. The system must ACK.
9 ECU#X Response: Acknowledge Message
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8IX
Step Stimulus/Response Test Step Objective
10 ECU#X Active DTCs (DM1) Broadcast Message Verify MIL_Status is OFF.

11 Active Emissions- Related Faults (DM12) Request Message [D] | Verify there are no emissions related faults reported.
ECU#X Response: Active Emissions- Related Faults (DM12)

12 Response Message

13 Eje]nding Emissions- Related Faults (DM6) Request Message Verify there are no pending faults reported.

14 ECU#X Response: Pending Emissions- Related Faults (DM6)
Response Message

15 Permanent DTCs (DM28) Request Message [D] Verify there are no (or one) permanent faults reported.

16 ECU#X Response: Permanent DTCs (DM28) Response
Message

17 Previously-Aetive-Emissiens-Related-BFes(BM23)-Request Meriy-there-are-Ro-previedshractive-erissions related DTCs.
Message |D]

18 ECU#X Response: Previously Active Emissions Related DTCs
(DM23) Response Message

19 ECU#X Agtive DTCs (DM1) Broadcast Message Verify there are no active faults reported.

20 DTC Counts (DM29) Request Message [D]

21 ECU#X Rgsponse: DTC Counts (DM29) Response Message Verify DTC counts are zergs,

22 I[Zé'lic Courlts / Diagnostic Readiness (DM5) Request Message [The permanent fault countimay equal 1.]

23 ECU#X Response: DTC Counts / Diagnostic Readiness (DM5) Verify that the numbers of active and previoysly active faults
Response| Message are zero.

24 Expanded| Freeze Frame (DM25) Request Message [D]
ECU#X Response: Expanded Freeze Frame (DM25) Response | Verify there are'no freeze frame results.

25
Message
26 ECU#X Siipported Broadcast Data Confirmation
27 Diagnosti¢ Readiness 2 (DM21) Request Message [D] Verify.times and distances are reset to zero.

28 ECU#X Response: Diagnostic Readiness 2 (DM21) Message
29 Diagnosti¢ Readiness for This Trip (DM26) Request Message Verify readiness is set to not ready.

(D]
30 ECU#X Response: Diagnostic Readiness for This Trip (DM286)
Message
31 Command Non-Continuously Monitored Test (DM7) Request Verify there are no test results.
Message |D]
32 ECU#X Response: Scaled Test Results (DM30)
33 Monitor Pérformance Ratio (DM20) Request Mgssage [D] Verify response data is properly formatted.
34 ECU#X Response: Monitor Performance Ratio (DM20)
35 Emission |ncreasing- AECD Active Time (DM33) Request Verify response data is properly formatted.
Message |D]
36 ECU#X Response: Emission Increasing- AECD Active Time [Note: Federal HD OBD engines are not reqtired to support El-
(DM33) AECDs and may NACK this request.]
37 NTE Statys (DM34) Request MesSage [D] Verify response data is properly formatted.

38 ECU#X Response: NTE Status (DM34) Message
Note: [G] A global request shall be used for the indicated PGN. [D] One or more destination specific request(s) shall be used for
that (thosg) ECU(s) responding to a global request for DM5.

6.10 Application fo Distfibuted Systems

Sections 6.1 through6-9-deseribe-teststhat supporta-menelithicimplementationmodel-forthe HD-OBB system. Systems
may be implemented in a distributed fashion, where more than one device may respond to a given diagnostic message
request. Paragraphs 6.10.1 and 6.10.2 provide guidelines that adapt the procedures in 6.1 through 6.9 for distributed
implementations. The steps are iterated among the separate ECUs. Such iteration shall be partitioned among engine off
and engine running segments in the following ways:

6.10.1 Step-wise Parallel Evaluation of Components

Step-wise parallel evaluation iterates each test section step among all distributed system participants (ECUS) in turn for
the given step. Thus for a three ECU system, all three ECUs are queried in turn as directed by the test step for destination
specific requests, before the test procedure progresses with the next test step. The tests in 6.1 through 6.9 presume that
distributed systems will be interrogated sequentially during each step and discuss collection of source addresses to be
used as a part of the DM5 messages sent to the test computer.
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6.10.2 Sequential Evaluation of Components

The procedures above are adapted for distributed systems by iteration among the separate modules. Such iteration may

be sequenced among engine off and engine running segments in the following way:

1. Execute section | once. Obtain CAL ID and CVN for each ECU in the distributed system.
2. lterate sections Il through V for each ECU in the distributed system.
3. lterate sections VI through IX for each ECU in the distributed system.

Sequential evalu
disparate fault sti

ulation in order to be fully exercised. For sequential evaluation, a single trip CCM fail
ECU.

7. TEST PROCEDURES FOR EURO IV AND EURO V

Section 7 discuss
discusses testing

s test procedures provided in the December 2008 revision for Euro IV-and Euro V en
ith the engine off. Section 7.2 discusses testing with the engine running. Within ea

tested under each operating condition.

NOTE: EU/UN/ECE regulations do not define or reference formal production vehicle evaluation require
and V enpines using SAE J1939. U.S. EPA regulations, which refer to SAE J1939 standard
diagnosti¢ communications before the adoption of HD OBD-requirements, also do not define o
productiom vehicle evaluation requirements for engines or vehicles. Retroactive app
recommendations is not required by this recommended. practice.

TABLE 11 - EURO IV/V CONDITIONS AND SERVICES TESTED

upled and require
Lire will be needed

gines. Section 7.1
th subsection, the
that need to be
hich services are

ments for Euro IV
5 for standardized
I reference formal
ication of these

Diagnostic
Section Condition Messages (DM) Purpose
DM5, DM6, DM4,
7.1-7.3 ||No Malfunctions DM10, DM11, DM12, Basic test Service support
DM19, DM23
7.4 -7.7 ||Pending Trouble Codes BmgéDMe’ DM24, DTC and status properly repdrted
7.8 Active Trouble, Codes DM12 Emission related DTCs

formal testing will be conducted on a production vehicle containing no faults with t
SAE J1939-13 diagnostic connector. Formal testing will follow the order defined in this

It is expected tha
connected via the

The following notgs,are applicable to the component or vehicle testing described in this document:

he Test Computer
document.

a. Battery voltage at the SAE J1939 connector pin must be between 11.0 and 32.0 V (i.e., nominal 12- or 24-V system
with the engine off or the engine running).

b. Multiple ECUs can respond to SAE J1939 request messages that are sent to the Global address.

c. All data specified within messages are hexadecimal unless otherwise specified.

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

e. Each OBD ECU will respond within the time defined in 5.2.

The Test Computer will use the preferred addresses defined in SAE J1939 for a Diagnostic Tool.
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Procedure to determine when the link drops out — Send SAE J1939 request for DM5. The proper response from all

OBD ECUs will be verified or the diagnostic link will be flagged as being “down” and the test aborted.

ECUs are specified for the vehicle each with their CAL IDs and CVNSs.

It is assumed that all OBD emission or diagnostic-critical ECUs support DM5. Also, the number of emissions related

i. Multiple responses from a given ECU for a given request message shall be flagged as a warning. If a defined periodic
message is received it should not be considered as a warning.

7.1

This Section consists of a series of tests for p\/aluaring the OBD anplianrp of the system under tes

Compliance Test — No Malfunctions

t. The purpose of

these tests are to

conditions present.

7.1.1 Perform N
Purpose: This tes
Procedure:

e Ignition off for

e Turn ignition g
Evaluation criterial

Visually verify
indefinite amount

7.1.2
Purpose: To verif
message of the
components.

Procedure:

Test Computer se

verify proper response behaviors of the OBD ECUs when there are no OBD, or emiSs

lIL Bulb Check, Engine Off

determines that the MIL behaves as required by OBD legislation.

at least 60 s. Connect Test Computer to the SAE J1939-13-Connector.

n. Do not crank engine.

that the MIL is on for a minimum of 15 s hefore proceeding. The MIL may remain
Df time until the engine is started.

Verify Communication, Ignition On, Engine Off

y that the allowed protocol is~Supported and that at least one ECU on the vehicle
correct format. Also, to werify the number of responses match the number of

hds SAE J1939:\request message for DM5.

ons related failure

illuminated for an

sends a response
emissions related

Message PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destinbtion-Addr: 255 (Global-destination)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message CEgs
Byte 2 (i.e., DM5 - PGN = 652304, OOFECEle) FE 5
Byte 3 0045

FIGURE 2 - DIAGNOSTIC READINESS 1 (DM5) REQUEST MESSAGE
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Message PGN: 65230 (DM5)
Source Addr: SA of Responding ECU
Destination Addr: N/A (PGN does not support Destination Addressing)
Data: Data Description Byte Value (Hex)
Byte 1-8 | As defined for DM5 in SAE J1939-73 See DM5 definition
(Use OBD Type as defined.)

FIGURE 3 - ECU#X RESPONSE: DIAGNOSTIC READINESS 1 (DM5) RESPONSE MESSAGE

Evaluation criteria

e Operator pron

The Engine E
The Test Con

If all of the p
shall be flaggg
7.1.3 Clear DT(

Purpose: To verify
for DM11.

Procedure:

Transmit SAE
Test Computs
compliant dev

Any Test Con
read/write tim

pt 1 asks for the number of emission-related ECUs in the vehicle.
CU must be one of the responders to the DM5 request.
puter shall record the different Source Addresses that provide the DM5responses.

edetermined emissions-related ECUs do not positively respond. to the requested D
bd as a failure. The value provided for OBD_Compliance shall.indicate Euro IV or Eurg

[s (DM11), Engine Off

that, with the ignition on and engine off, all ECUs provide the correct response to a S

J1939 request message for DM11 to @ach OBD compliant ECU and observe respor
r will send a SAE J1939 Request message for DM11 to the devices that responded t
ce.

nputer meeting these spegifications must wait 2 s before proceeding to next step to
S,

M5 message, this
V emissions.

AE J1939 request

se message. The
b DM5 as an OBD

allow for NVRAM

Messgge PGN: 59904 (Request)

Source¢ Addr: SA of Test Computer

Destinption Addk.: 0 (Engine), other OBD compliant ECUs

Data: Data Description Byte Value (Hex)
Bytq 1 PGN of requested message D36
Bytq 2 (i.e., DM11 - PGN = 652353, 00FED3¢) FEis
Bytd3 0046

FIGURE 4 - CLEAR ACTIVE DIAGNOSTIC CODES (DM11) REQUEST MESSAGE
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Message PGN: 59392 (ACK)

Source Addr: SA of Responding ECU

Destination Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Byte 1 0 for Faults Cleared (As defined for ACK in SAE J1939-21) See ACK definition
Byte 2 FF6
Byte 3 FF6
Byte 4 FF6
Byte 5 Source address of Test Computer XX
Byte 6 PGN of requested message D36
Byt 7 (e, DMIT-PGN=0652351,, O0FED37) FEi6
Bytq 8 0046

Evaluation criterial

For each DM11
response in Figure

7.1.4 Verify MIL

Purpose: To verify
set.

Note to manufact
started. It should

Procedure:

e Test Compute
be sent to ead

Status Bit, Engine Off

h ECU by the Test Computer.)

FIGURE 5 - ECU#X RESPONSE: ACKNOWLEDGE MESSAGE

nessage sent to an OBD ECU, only that OBD ECU must respond”with message| as shown in the
p 5. If any other OBD ECU responds to this diagnostic message,‘it)Shall be flagged as g failure.

the correct response to a SAE J1939 request for DM12, and that DTCs and the MIL status bit are not

rers: During bulb testing, MIL status bit mustdndicate whether the MIL will be iIIuminéLed after engine is
ot reflect the status of the MIL bulb driver eircuit, which will be turning the bulb on for

e bulb prove out.

r sends SAE J1939 request message for DM12 to all OBD compliant ECUs. (Separafe requests should

Message PGN: 59904 (Request)

Source Addr; SA of Test Computer

Destinption Addr: 0 (Engine), other OBD compliant ECUs

Data: DataDescription Byte Value (Hex)
Bytd 1 PGN of requested message D44
Byte 2 (i.e., DM12 - PGN = 652364, 00FED415) FE 5
Byte 3 0046

IGURE 6 - ACTIVE EMISSIONS- RELATED FAULTS (DM12) REQUEST MESSAG

Message PGN:

65236 (DM12)

Source Addr:

SA of Responding ECU

Destination Addr:

N/A (PGN does not support Destination Addressing)

Data:

Data Description

Byte Value (Hex)

Byte 1-8

As defined for DM12 in SAE J1939-73
(should be Zero in bytes 3-6 to indicate no faults)

See DM12 definition

FIGURE 7 - ECU#X RESPONSE: ACTIVE EMISSIONS- RELATED FAULTS (DM12) RESPONSE MESSAGE
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Evaluation criteria:

All OBD compliant ECUs must respond with a message as shown in the response in Figure 7. Responses are expected
from all other OBD compliant ECUs on the vehicle. If the MIL status bit is not “off”, a failure shall be flagged.

7.1.5 Check for Pending Diagnostic Codes (DM6) — Request On-Board Monitoring Test Results, Engine Off

Purpose: To verify that each ECU responds correctly to a DM6 request, and that the data in the responses are correct.
Verify that there are no Pending Diagnostic Trouble Codes set since the clearing of Active Codes in the previous step.

Procedure:

e The Test Con}puter transmits the SAE J1939 Request message for DM6 to each OBD compliant ECU on the vehicle
and confirms that there are no pending codes.

Message PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destinption Addr: 0 (Engine), other OBD compliant ECUs

Data: Data Description Byte Value (Hex)
Bytq 1 PGN of requested message CFy6
Bytq 2 (i.e., DM6 - PGN = 65231,y, 00FECF¢) FEis
Bytgq 3 0046

FIGURE 8 - PENDING EMISSIONS- RELATED FAULTS (DM6) REQUEST MESSAGKE

Message PGN: 65231 (DM6)

Source¢ Addr: SA of Responding ECUY

Destinption Addr: N/A (PGN does net@upport Destination Addressing)

Data: Data Description Byte Value (Hex)
Bytd 1-8 | As defined for DM6 in SAE-J1939-73 See DM6 defipition

(should be Zero in bytes3-6 to indicate no faults)

FIGURE 9 - ECU#X RESPONSE: PENDING EMISSIONS- RELATED FAULTS (DM6) RESPONSE MESSAGE

Evaluation criterial

o Verify that DM6 response réceived from all OBD compliant ECUs.

o Verify that enpission-related faults have been cleared. Any fault code reported in this message indicates a current
problem and ghouldbe flagged as a failure.

7.1.6  Verify Dats

NOTE: Hybrid Electric Vehicles (HEVs) have engine controls that can start and stop the engine without regard to ignition
setting. The operator must ensure that the engine is off when performing the test.

Purpose: To verify that all OBD Compliant ECUs transmit appropriate diagnostic DM24 response to determine which
SPNs are supported by each ECU and to check that the returned data is valid for engine-off conditions.

Procedure:

e Test Computer transmits SAE J1939 Request for DM24 (SPN support for Freeze Frame and Data Stream) to each
OBD compliant ECU on the vehicle. The DM24 responses will use the SAE J1939 Transport Protocol. Note the SPNs
reported by each ECU as being supported.
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Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

0 (Engine), other OBD compliant ECUs

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message B61s
Byte 2 (i.e., DM24 - PGN = 64950,5, 00FCB61¢) FDis
Byte 3 0045

FIGURE 10 - SPN SUPPORTED FOR FREEZE FRAME AND DATA STREAM (DM24) REQUEST MESSAGE

Mess4g

jge PGN: 64950 (DM24)

Source

Addr: SA of Responding ECU

Destin

ation Addr: N/A (PGN does not support Destination Addressing)

Data:

Data Description Byte'Value (Hej

X)

Bytg

As defined for DM24 in SAE J1939-73. Note: n > 8 so See DM24 def

Transport Protocol is used.

1-n

nition

H

Evaluation criterial
If no DM24 re

If a DM24 res
and 84 are re
four SPNs arsg

Monitor the S
should be zer
value, a failur

Note that a la
have reported
previous regu

7.2  Verify Cominunication withwEngine Running

Purpose: Verify th
vehicle with engin

Procedure:

IGURE 11 - ECU#X RESPONSE: SPN SUPPORTED (DM24) RESPONSE MESSAG

sponse is received from each OBD ECU, a failure shalkbe flagged.

ponse is received from at least one ECU, thencthe test unit should verify that the S
borted at least once as Data Stream parameters among all the Data Steam paramets
not supported, a failure will be flagged.

AE J1939 Data Link for the presence of these SPNs, noting that the appropriate valu
b for the vehicle at rest and the engine off. If these two SPNs are not reported, or repo
b will be flagged.

tk of support for DM24 is not hecessarily a failure, depending on the level of OBD supj
. DM24 (and DM25) are required for ECUs supporting the California CCR 1971.1 reg
ations such as CCR-1968.1.

at the allowed protocol is supported and that a response message of the correct for
P running:

PNs 92, 110, 190,
r responses. If all

es for 190 and 84
rted with non-zero

bort that the ECUs
Lilation, but not for

mat is sent by the

Move ignition to crank position and start engine. Let engine idle for 1 min.

NOTE: Some powertrain control systems have engine controls that can start and stop the engine without regard to
ignition position or setting. The operator must ensure that the engine is running when performing the test, e.g.,
turn on A/C.

SPN 84 (vehicle speed) should be zero and SPN 190 (engine speed) should not be zero.

Repeat the tests in 6.2 through 6.6, but with engine running. Note that the evaluation criteria for test 6.6.1 this time is
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7.2.1 Verify DM4 — Request Powertrain Freeze Frame Data, Engine Running

Purpose: To verify that all ECUs respond correctly to requests for DM4 when there is no DTC stored, that at least one
ECU supports Freeze Frames, and that the current Freeze Frame is empty (since faults have been cleared.)

Procedure:

e Test Computer transmits SAE J1939 request message for DM4 to determine which ECUs support Freeze Frames.

Message PGN: 59904 (Request)

Sourceg#tchdr SAof FestComputer

Destinption Addr: 255 (Global)

Data: Data Description Byte Value)(Hex)
Bytd 1 PGN of requested message CDgs
Bytq 2 (i.e., DM4 - PGN = 65229,3, 00FECD15) FEis
Byte 3 0016

FIGURE 12 - FREEZE FRAME (DM4) REQUEST MESSAGE

Message PGN: 65229 (DM4)

Source Addr:

SA of Responding ECU

Destinption Addr:

N/A (PGN does not support Destination Addressing)

Data:

Data Description

Byte Value (He

X)

Bytd 1-8

As defined for DM4 in SAE J1939-73
(should be Zero in byte 1 to indicate-ne’faults)

See DM4 defi

nition

Evaluation criterial

o Verify at leasf one OBD compliant ECU-must support Freeze Frames; else this shall be flagged
support may be provided by DM4 or DM25, depending on the compliance level (if no ECU supports D

to assure support

o Verify each HECU that returns\a Freeze Frame (DM4) message must have bytes 1-5 of the d
message set to zgro, since faults have been cleared and there is thus no Freeze Frame data available.

FIGURE 13 - ECU#X RESPONSE: FREEZE FRAME (DM4) RESPONSE MESSAGE

7.3 Verify Vehidle Information, Engine Running

as a failure. This
14, request DM25

hta portion of the

Purpose: To verify that-all ECUs respond correctly to SAE J1939 requests with the engine running and to verify that VIN

and DM19 (CAL IDszand CVNSs) are supported in the returned responses for reprogrammable ECUs.

Procedure:

e Test Computer sends SAE J1939 request message for VIN PGN to the Global Address. Test Computer sends DM19
to each OBD compliant ECU to get CAL ID and CVN.
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Message PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destination Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message ECis
Byte 2 (i.e., Vehicle ID - PGN = 65260,o, 00FEEC ) FEis
Byte 3 0045

FIGURE 14 - VIN REQUEST MESSAGE

Message PGN: 65260 (Vehicle Identification)

Source Addr: SA of Responding ECU

Destinption Addr: N/A (PGN does not support Destination Addressing)

Data: Data Description Byte Value (Hex)

Bytd 1-n | As defined for Vehicle Identification in SAE J1939-71
(Data will be the ASCII values for the characters that
make up the VIN: 17 letters and numbers)

Seedefinition in SAE
J1939-71, YIN
assigned by Mfgr.

FIGURE 15 - ECU#X RESPONSE: VIN MESSAGE

Messgge PGN: 59904 (Request)

Source¢ Addr: SA of Test Computer

Destinption Addr: 0 (Engine), other OBD compfiant ECUs

Data: Data Description Byte Value (Hex)
Bytdq 1 PGN of requested message 0046
Bytq 2 (i.e., DM19 - PGN = 54016,,.00D3005) D316
Byte 3 0016

FIGURE 16 - CALIBRATION INFORMATION (DM19) REQUEST MESSAGE

Messgge PGN: 54016 (DM19)

Source¢ Addr: SA of Responding ECU

Destinption Addr: SA of Test Computer

Data: Data.Déescription

Byte Value (Hex)

Bytd 1-8 | AS defined for DM19 in SAE J1939-73
(EVN, CAL ID pairs)

See DM19 defjnition

FIGUREQT - ECU#X RESPONSE: CALIBRATION INFORMATION (DM19) RESPONSE ME$SAGE

Evaluation criteria:

e Verify that all ECUs respond correctly to SAE J1939 requests.

e If more than one VIN is reported for the vehicle, a failure will be flagged. If multiple ECUs report VIN, all must be

identical.

o The VIN year character (position 10) must correspond to the model year entered by the operator in the Test Computer
and must be in accordance with the appropriate specification for the format of the VIN.
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