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message service
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in addition to the

monstration.ofiinterface function. Detailed criteria for some tests are described in a ng

Appendix A, which was insertéd-before the output report examples that are now in Appendix B.

The December 2(08 publication of J1939-84 described a test process for EURO IV and EURO V eng
diagnostics regulgtions,-which is given in section 7. The December 2010 version of the document add
procedure outline|for)ARB and US EPA HD OBD requirements with emphasis on 13 CCR 1971.1 (I
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diagnostic (OBD)

ire that diagnostic

5 are exercised to evaluate diagnostic communication standardization requirements on production

OBD compliance
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rmative appendix,

ne emissions and
bd a test plan and

(1) Verification of

Standardized Requirements, as section ©.

I'he June 2U1Z version added the observation or the M

transition for a single trip CCM fault and reformatted tables in section 6 to improve ease of use.

L_On to MIL_Off
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2. REFERENCES

At the time of publication there are no known conflicts between this specification, cited regulations, and the normative
references in section 2.1.1 for 2013 HD OBD regulations. Cited regulations take precedence over this specification and
references in section 2.1.1. Cited SAE specifications take precedence over this specification.

2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 87760617323 (inside USA
and Canada) or +{ 724-776-4970 (outside USA), www.sae.org.

SAE J272 VEehicle Identification Number Systems
SAE J1939 Segrial Control and Communications Heavy Duty Vehicle Network — Top Level Document
SAE J1939-03 On Board Diagnostics Implementation Guide

SAE J1939-11 Physical Layer, 250Kbps, Twisted Shielded Pair

SAE J1939-13 Off-Board Diagnostic Connector

SAE J1939-14 Ppysical Layer, 500Kbps

SAE J1939-15 Physical Layer, 250Kbps, Un-Shielded Twisted Pair (UTP)
SAE J1939-21 Dgta Link Layer

SAE J1939-71 VEhicle Application Layer

> < O

SAE J1939-73 Application Layer - Diagnostics
SAE J1939-81 Nptwork Management

SAE J1939DA J1939 Digital Annex

2.1.2 ARB Regtlations

Available from Califorfia."Environmental Protection Agency Air Resources Board, 1001 “I” Street| P.O. Box 2815,
Sacramento, CA 95812, Tel: 916-322-2990, <http://www.arb.ca.gov/msprog/obdprog/obdregs.htm>.

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

13 CCR 1971.1 Title 13, California Code Regulations, Section 1971.1, On-Board Diagnostic System Requirements for 2010
and Subsequent Model-Year Heavy-Duty Engines (HD OBD)

NOTE: See SAE J1939-73 section 2 and Table 2 for a full list of ARB, European, and US EPA OBD regulations supported
by SAE J1939-73, including 13 CCR 1968.1.


http://www.sae.org/
http://www.arb.ca.gov/msprog/obdprog/obdregs.htm
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2.1.3 United States Federal Regulations:
Available from the Government Printing Office at www.gpo.gov.
Title 49 CFR Part 565 Subpart B - VIN Requirements

Simon, Karl, CSID-07-03, “EPA Standardized Naming Conventions for Model Year 2009 and Later Engine Family and Test
Group Names, Evaporative-Refueling Family Names, and Permeation Family Names”, US EPA, 2007.

Available from US EPA at http://iaspub.epa.gov/otagpub/publist gl.jsp?guideyear=2007

2.2 Related Publications

The following publications are provided for information purposes only and are not a required partof tbLis SAE Technical
Report.

2.2.1 SAE Publ|cations

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001; Tel: 877-60617323 (inside USA
and Canada) or +[| 724-776-4970 (outside USA), www.sae.org.

SAE J1699%-3 OBD Il Compliance Test Cases
SAE J1699-3 is afregistered trademark of SAE, International.
2.2.2 1SO Publigations

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

ISO 3779:2009 Road vehicles -- Vehicle identification number (VIN) -- Content and structure
2.3 Other Publi¢ations
2.3.1 ATA Technology and Maintenance Council [TMC] Recommended Engineering Practices Manua:

Available from the American Trucking Associations [ATA] at www.atabusinesssolutions.com.

TMC RP1210 C Windows™ Communication API
NOTE: Windows" is a tradethark of Microsoft Corporation.

3. DEFINITIONS

The definitions prawi

3.1 DEFINITION OF TERMS

3.1.1  Drive Cycle

An engine or vehicle operating profile as described by OBD regulations including 13 CCR 1971.1.
3.1.2  Failure

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

3.1.3 Test Computer or Test Tool

Equipment used to generate and monitor tests and messages.


http://www.gpo.gov/
http://iaspub.epa.gov/otaqpub/publist_gl.jsp?guideyear=2007
http://www.sae.org/
http://www.ansi.org/
http://www.atabusinesssolutions.com/
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3.1.4 Warning
Results from running a test are flagged for further analysis by the Test Computer operator.

Additional definitions of terms that are related to the use of this document may be found in the publications listed under
Section 2.1, Applicable Publications.

3.2 ACRONYMS

The following are common acronyms used in this document:

ARB Air Resources Board

CAL ID Calibration Identification

CAN Contrpller Area Network

CCM Comgrehensive Component Monitoring
CVN Calibration Verification Number

DM Diagnjostic Message

DTC Diagnjostic Trouble Code

ECM Enginge Control Module

ECU Electrpnic Control Unit

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

ID Identification (number)

ISO Internptional Standards Organization

KOEO Key Qn Engine Off
KOER Key Qn Engine Running
MIL Malfupction Indicator Lamp

NVRAM Non-Volatile Random Acecess Memory

OBD Il On Bgard Diagnostics (level 2)

PVE Prodyction Vehicl€.Evaluation

SA Sourde Address-(see SAE J1939-21)
SAE Sociely of-Automotive Engineers

SCC SincelCaede Clear

TID Test Identifier (See SAE J1939-73 DM7)
VIN Vehicle |dentification Number

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 provide data that adheres to the data structure defined in the SAE J1939-73, J1939-71, J1939DA and other
referenced documents, and can be interpreted using those documents. SAE J1939-73 defines emission-related diagnostic
services and indicates in Tables 1 and 2 which services are required for the given regulations.
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These test procedures demonstrate the interface provided by the vehicle’s OBD diagnostic connector as shown in Figure 1
below. The test results provide evidence that the integration of the engine into the vehicle does not interfere with required
diagnostic capabilities. The diagnostic connector is defined in SAE J1939-13. It will be located and labeled according to
HD OBD regulations. Test requirements of section 6 are focused on Production Vehicle Evaluation [PVE] requirements
given in 13 CCR 1971.1 (I)(1) Verification of Standardized Requirements. In addition to vehicle integration, Section 6 test
results provide evidence for the proper or improper operation of certain aspects of an HD OBD diagnostic executive. Test
requirements in section 7 are focused on OBD regulations that preceded 13 CCR 1971.1.

Figure 1 abstracts 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 computer and the vehicle’s
SAE J1939 network exchange data using pins C and D of the vehicle’s SAE J1939-13 connector. The test computer
requests SAE J1939-73 Diagnostic Messages and records the vehicle network’s responses. These requests and responses
target the requir fCati ftiti i i i ; ; ith documents the
communication cdpabilities, required for engines and contributing emissions related components. Since many legacy scan
tools have relied ypon TMC RP 1210B for their J1939 Interfaces for diagnostic communications, se offan RP1210C API
for PVE testing is highly desirable.

on
Vehicle ‘

off
Vehicle

Enging
ECL

.._,
i
i
|

naza I
DI1eaeas
|

-]

Test

DS S HO

Scope of
J1939-84
Testing

Other
ECUs

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

|

|
- -

)

|

|

Figure 1 — SAE J1939-84 Test scope overview

4.1 Limitations on Testing

Destructive tests cannot be defined to evaluate standardized communication capabilities as a part of PVE [13 CCR 1971.1
(N(1) Verification of Standardized Requirements]. 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.
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4.2 Engine Specific Information Requirements

Engine manufacturers must recommend faults to provide content for diagnostic message responses that are demonstrated
in sections 6 and 7. Section 6 requires two separate, distinct faults. At least one of the two faults for section 6 must be
detected across two operating cycles. Faults that are detected in a single ignition key cycle without driving the vehicle or
running the engine are recommended for section 7. These recommendations must provide clear instructions for initiating
the fault and its subsequent repair. For section 7, engine manufacturers must also identify an SPN, FMI and Test
Identification combination that will provide an example of test results for a completed OBD diagnostic test — these test results
must be available from an engine operating at its normal low idle speed. Finally, engine manufacturers must identify the
SAE J1939 source address(es) that shall participate in responses to queries.

4.3 Test Procedure Reuse

The procedures ¢
testing. For exan
engine. Adaptatig

iven in sections 6 and 7 may have other applications beyond the specific purpose
nple, they may be used to evaluate the integration of new (powertrain) components
n of these procedures for other purposes is the responsibility of the user.

pf PVE regulation
on the vehicle or

4.4 Document Qverview
Section 5 discuss
6 provides a test
provides test proc

s common test conditions, test planning, and communication capabilities for the test g
blan and test procedures for HD OBD vehicles, which are focused“on 13 CCR 1971.
bdures for Euro IV and Euro V vehicle testing.

omputer. Section
(D(1). Section 7

5. TEST CONDINIONS, TEST PLANNING, AND COMMUNICATION CARABILITIES

This section discu
measurement acc

sses common test conditions for the vehicle, information requirements for test plannin
uracy for the test computer.

g, and defines the

5.1 Test Vehicl¢

se. The vehicle’s
free from known

Before testing, the
engine, transmisg
failures. The vehi

test vehicle shall be free from any lingering manufacturing defects, and capable of
ion, instrumentation, lighting, and_brake systems shall be complete, operable, and
Cle’s battery shall be fully charged.

The plurality of npn-OBD ECUs support DM and DM2 to convey non-emissions related diagnostic information. Since

lingering DM2 fau
particularly true o
These non-OBD H

NOTE: Vehicle m
vehicles W
must prov

ts can indicate an abnormal condition, vehicles with DM2 faults may not be ready to
f a recently produced.vehicle where faults were cleared from each system by end d
CUs may also provide DM5 responses that contain their active and inactive fault coun

anufacturers«rautinely screen vehicles for failures using DM1 and DM2 requests,
ith no faultsdisplayed in replies for both DM1 and DM2 are deemed “ready to ship”.
de responses to DM1 and DM2 as discussed in section 6. Some incomplete vehicles 1

for equip
and equi

i

nt that\is to be installed during a later stage of vehicle manufacture for the vehicle vod
entoperating controls.

lest. This may be
f line processing.
ts.

where only those
HD OBD systems
nay detect failures
ational equipment

5.2

Test Conditions

Tests shall be performed using a stationary vehicle under ambient temperatures between 10 and 35 degrees Celsius. Tests
shall begin with a well charged battery. If the battery voltage falls below 12 volts (or 24 volts for a 24-volt system), the
battery system shall be recharged before testing continues. Test conditions other than those described in SAE J1939-73
paragraph 5.2.3 General Diagnostic Conditions may lead to unexpected results.

Formal testing shall be conducted with the test equipment connected via the vehicle’s SAE J1939-13 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:

5.3.1

Desired Vehicle Configuration for testing — what is the desired vehicle model, engine displacement, engine family
(includes CAL-ID and communications baud rate), transmission, brake, and other equipment selections for the test?

Regulation to

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

Test process selection — which test process model will be followed from the section 6 or section 7 choices?

Vehicle Hot/Cold temperature conditioning — are there any limitations or guidelines for engine fluid temperatures, where

a cold or hot g

Methods reco
assume that t

e The procg
7 assume
distinct D]
general d

e The sensd
be detect
counting
produced

Operator cont
for the operat

Distributed sy
monitoring syj

DM2 — Previd
providing cert
related DTCs
begins the tes

Waiting Time
other data? H
for waiting tim

Specific DTCs
completed tes

oak could impact the data gathered from the OBD system based on monitoring condit

mmended to demonstrate MIL_Status — How does the technician implant the fault(s)
ne method(s) will implant a continuous component monitoring fault(s).

ss in section 6 requires that a method will induce at least one two trip continuous monitd
5 that the method will induce a single trip continuous component monitoring fault. Met
[ Cs are required for section 6's demonstration of freeze frame content, permanent fad
Enominator.

rs used by the method should be readily accessible for the test technician to disconnect
bd as failures within an efficient time frame.! The reecommended method shall suppq
vithout vehicle movement. The failure maturation time”“and operating profile needed
by the recommendation and recognize its drive cyele shall be documented for the test

Fols settings for demonstrating MIL Status and‘the General Denominator — what are th
br's controls during the test steps?

stems effects — what are the distributed elements of the emissions control system
stem? Which elements provide indépendent support for HD OBD communication requ

usly Active Diagnostic Trouble’ Codes approach — Must vehicles having DM2 faults
fication data? Do ECU(s)'comprising the OBD system also support DM2? Which, if a

t with no active or inactive faults.

— How long should a technician wait in between test parts for ECM processes that m
ow long doé€s.it take for the recommended faults to mature? Section 6 provides some
es — exceptions need to be noted for technicians to successfully administer tests.

forsinguiry into test results — which DTCs will provide scaled test results [for use in se

ons?

P Test procedures

ring fault. Section
hods that elicit two
It erasure and the

, and faults should
rt operating cycle
to detect the fault

e desired settings

and its HD OBD
rements?

be excluded from
ny, non-emissions

may also be reported using DM2 during the test procedure? Sections 6 and 7 assume that the vehicle

anaging OBD and
recommendations

ction 7] showing a

t where a diagnostic decision has been reached under the test conditions anticipated,

where the vehicle

will remain sta

tionary In controlled environment?

Tailoring for distributed systems

The engine manufacturer shall identify the assigned functions and anticipated source addresses for those devices, which
must be evaluated besides SA 0, function 0 (engine). Subsection 6.13 discusses additional tailoring considerations for the
HD OBD test procedure.

' Faults, that result from monitors which are subject to minimum ratio requirements in 13 CCR 1971.1 (d), are not recommended for use in

SAE J1939-84 testing.
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5.3.2 Tailoring considerations for regulatory content

These procedures have been designed to the requirements given in the most current version of the regulations. Section 6
has been developed for use with systems supporting HD OBD using regulations authorized by ARB in August 2012. The
procedures may be adapted to earlier regulatory versions by omitting requests for J1939-73 Diagnostic Messages and
J1939-71 Application Layer data that are not required by the earlier versions of the regulation. Careful analysis is required
to complete such an adaptation. Tables 1 and 2 of SAE J1939-73 will provide much of the guidance needed to tailor section
6 or section 7 procedures to prior regulatory regimens.

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. The test equipment will be connected via the
SAE J1939-13 dia 3 = ed pending faults),
test results must be interpreted with care to assure that the failure conditions do not impact the results:, Additional faults will
increase the numper of DTCs contained in results and require a search for the expected DTCcamaong them, and the
evaluation of faultjcounts will fail. Section 6 tests require that DM1 and DM2 message responses, display HD OBD defined
faults during the tg¢st sequence.

5.3.4 Tailoring for use during component and/or vehicle developmental testing
Demonstration of [performance standards prior to production is commonplace as(@part of verification and validation test
planning. When fests are exercised under development conditions, where initial conditions, performgnce 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 resulfs based on the actual test conditions. Formal testing shallfollow the sequence provided in this document.
5.4 Test Compyter Communication Capabilities
5.4.1 Hardware]Interface

The test computgr hardware interface to the vehicle shall, follow the hardware interface provisions given for CAN as
documented in SAE J1939-11, SAE J1939-14 and SAEJ1939-15. The connection to the vehicle shall comply with SAE
J1939-13.
5.4.2 Software |nterface

The test computel software interface to the hardware interface may comply with TMC RP 1210C.
5.4.3 Message Format

The message format is definedin\SAE J1939-21, SAE J1939-73, and SAE J1939-71.

544 Message [Timing

The test computershallbe capable of measuring the response time to an accuracy of at least 1 ms. The message response

timing is specified|in-SAE J1939-21. Section 6 interprets SAE J1939-21 timing requirements to better spit anticipated test
conditions and vehicle configurations.

5.4.5 Throughput Capacity

The test computer shall be capable of sustaining repeated bursts of 100% bus utilization of 500 ms. without loss of a single
CAN frame in the captured and stored data. Message timing requirement shall be met for all burst data collected.

5.4.6 Storage Capacity

The test computer shall be capable of storing all the CAN frames transmitted by the vehicle for subsequent analysis.
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6. HD OBD TEST PLAN AND PROCEDURES

Section 6 describes the test procedure for engines and vehicles subject to ARB’s HD OBD regulation 13 CCR 1971.1,
paragraph (I)(1). Figure 2 below shows the overall general sequence of section 6 tests in the form of a signal chart. This
chart shows the key required displays for the 12 test parts. Those test parts that require more than one operating cycle are
noted by the double arrows in the figure and the suffixed letters a and b behind the part number.

DM1

DM1 and DM2 shall provide the same faults as are displayed by DM12 and DM23.

DM2 | |
____________ A'second freeze trarlne for fault
I ¢ B may be providedhin addition to
' a freeze frame for fault A
DM25, Freeze Frgme A freeze frame for fault B may replace :
— the freeze frame for fault A when only —
1 freeze frame data set is supported «—— Deletion'byDM11in 9
DM23
End of cyfle recording may delay 1 permanent fault is expected: The deletion of thefault B using DM11 required a cycle
permanent falult visibility to the next cycle with the “general denominator” to delete fault B'from the permanent fault digplay.
DM28 | Deletion by three , | Deletion by “general |

cycle rule in 6b denominator principle” in 11

DM12 |

3 op. cycles

+— Deletion by DM11in 9

MIL_Status |

Fault B must be a continuous component mpnitor to

DM6 support deletion by “general denominator pfinciple”

Cycle 8b is skipped when Fault B is detected in one cyd
Fault B

2 op. cycles 2 op. cycles 2 op. cycles

FaultA | ‘ ) ) ’ ) ’

pat 1l 23 4 5 6a 66 7 8 8 2 10a 10b 11 12
KOEQ _\GER KOER KOER KOER KOER KOER KOEO KOER KOER KOEOQ  koEr koER GD  KOHO
DM1 DM11 roowy cuie
ETS

o

Figure 2 - SAE J1939-84 test process overview

The goal of section 6 testing is to demonstrate that the standardized communications required in section (h) of 13 CCR
1971.1 are not compromised in the assembled vehicle. This testing is limited by the Vehicle Manufacturer's ability to
exercise the vehicle’s drive cycle in a vehicle repair stall, and the limited amount of fuel provided in newly assembled
vehicles prior to consignment to shipping marshalling yards. Communications are assessed, under these constraints with
the engine off and with the engine running. Operation of the OBD system is demonstrated using two faults recommended
by the manufacturer. Fault A as shown in Figure 2 must require two operating cycles for detection. Fault B as shown in
Figure 2 must be a Comprehensive Component Monitoring (CCM) fault, which may require one or two operating cycles for
detection.
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Table 1 provides a summary test plan for PVE testing of assembled vehicles at Vehicle Assembly Plants as defined for 13
CCR 1971.1 (D(1). Table 1 identifies twelve test parts for PVE testing, explaining the test objectives for each part. These
test parts are provided in sections 6.1 through 6.12, respectively. Section 6.13 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.

Table 1 — Summary test plan for HD OBD PVE

Test
Test Part Objectives Test Part Summary
Part
1 Key On Engine Off — Data Collection Verify Initial Conditions
Tests begirrwithrarecenty produced vehice—Tie vetice T request for DM11 shall succeed to establigh initial conditions
shall have|all assembly defects removed. Verify the . . :
. - for subsequent test sections. Only vehicles with no active faults
engine confrol system configuration and demonstrate that . '
. ; . . S (DM1), no pending faults (DM6), and noconfirmed faults (DM12)
all required data is provided while the engine is not h
- should proceed with part 2.
running.
2 Engine Rupning — Data Collection Verify Running Engine Provides'Required Datg
Verify the engine control system configuration and data collection
. . . . to demonstrate that all required data is providgd while the engine
Verify data| collection on a vehicle with no known faults | . . onl hicl ith tive faults (DM di
with the enfyine running is running. Only vehicles with no active faults ), no pen ing
) faults (DM6), and no.confirmed faults (DM12) should proceed with
part 3.
3 Engine Rufning — Test Pending Fault A Verify Engine\Running System Response to Fquit A.
. . . The vehitle shall report the CCM failure in DNI6 according to 13
Verify H!Z) )BD syst.em response t(.) a (.;CM failure while CCR 19%1.1. The engine manufacturer shall recommend circuits
the engingl is running. Fault A in Figure 2 shall be . . . is off -
displayed gs a pending fault in DM6 that can regdlly bg disconnected while the engine is off to provide
th&’2-trip failure stimulus for these tests.
4 Engine Rupning — Test Confirmed Fault A Verify Engine Running System Response to Fquilt Trip 2
The vehicle shall report the CCM failure in DM[12 according to 13
Verify HD BD MIL On Confirmed Fault (DM12) for'Fault | CCR 1971.1. The CCM failure shall not be displayed in DM6. [The
A. fault will not be seen in DM6 as pending faulis must be deleted
within 10 s per 13 CCR 1971.1 (d)].
5 Engine Rupning — Correct Fault A First Cycle Verify Behavior with Fault Removed
Repair implanted CCM fault and start 3 Cyde count down for
Verify OBD| system response to thetcorrection of Fault A | DM12 to DM23 transition. The failure shall s{ill be displayed in
DM12 [and DM28], as three (drive) cycles havd not yet occurred.
6 Engine Rynning — Coripléte Fault A Three Cycle Verify Three Cycle Countdown trips 2 and 3.
Countdowi
The MIL shall remain on and the vehicle shallf continue to report
Complete dycles 2 and'3 of the 3 cycle countdown. the failure in DM12 according to 13 CCR 1971.41.
7 Key On Enginex@ff— Verify DM23 Transition Verify System Behavior with Fault Removed
Verify thal fhé fault transitioned to DM23 and the The DTC displayed in DM23 must match the| DTC displayed in
- prior DM6and Divit2disprays.—The 3Tycte tule shall have deleted
permanent fault was deleted in DM28.
the permanent fault.
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Table 1 - Summary test plan for HD OBD PVE (continued)

Test
Test Part Objectives Test Part Summary
Part

8 Englne. Running - Ver_/fy Fault B for General Verify Implanted Fault B and Check Fault Displays
Denominator Demonstration.
Implant 2" fault for the general denominator | Fault B shall be observed in DM12, and Fault A shall be observed
demonstration and verify confirmed code display. in DM23.

9 gi%?n Engine Off — Verify Deletion of Fault B with Verify Retention of Permanent Fault
Verify PM11 erasure of Fault B in DM23 but not its | Turn engine off, repair fault and verify fault. djsplays, then clear
existing permanent fault. faults (DM11). Fault B must still be reported uging DM28.

10 Engine Runn/ng — Prime D/agno§ tic Executive for Prepare for General Denominator Demonstratign
Genergl Denominator Demonstration
Complete two operating cycles after the DM11 clear | Two operating cycles are provided:prior to the general denominator
in Sectjon 10. demonstration to erase the 2"%permanent fault

11 Enging Running — Exercise General Denominator Demonstrate General Denominator

. . A permanent fault is displayed in DM28. The OM20 display of the
Demorjstrate achievement of general denominator . . )
on a sthtionary vehicle general denominator shall be observed to incrgment. This allows
Y ) the permanentfault deletion in DM28 to be ass¢ssed in part 12.

12 gcz}\l;g)m Engine Off — Verify Deletion of Fault B from Verify Fatilt B is erased in DM28.
Demorjstrate the erasure of a permanent fault as the | The permanent fault for Fault B shall not be dispglayed. Destination
genergl denominator criteria had been met. Evaluate | Specific DM11 requests must not delete data.| The global DM11
DM11 requirements. request shall succeed.

The test procedur

I.  Outline Fd
A. 6XP
B. 6.X.Y
C. 6.XY

The s
Test

enum
where

rmat — part 1 through part 12 procedures are written using an outline format as shown

art X

Test Y of Part X

Z Step Z of TestlY

ubsection number X identifies the part in the overall test sequence. The paragraph n
in Part.X./ And, the subparagraph number Z identifies Step Z within Test Y of Part

bration, is provided within subparagraphs, this enumeration allows individual criterial
there-is more than one action or failure criterion.

bs for parts 1 through 12 are written based on the following provisions and conventiong.

below

umber Y identifies
X. An alphabetic
to be discussed,

Compliance to SAE J1939-21 and SAE J1939-73 — Query procedures and responses are subject to the provisions

given in SAE J1939-21 and SAE J1939-73. These provisions are subject to the convention that the communication
facilities for destination specific response, that is the RTS/CTS facilities and TP.DT buffers, shall not be busy
supporting other network communication needs for more than one second while the SAE J1939-84 test is being
administered.

A

Individual requests in the procedures below are shown as having either a global destination address, indicated

by “Global”, or a destination specific request, indicated by “DS”. Destination specific requests will typically be
sent to those OBD ECUs that respond to a global request for DM5 with a value that indicates compliance to an
OBD regulation. [See section A.6 for values that indicate HD OBD is supported].
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Queries shall not overlap to the same device within a single timeout period. SAE J1939-21 Request queries
shall not overlap each other or queries for test results using DM7. Queries for test results using DM7 shall not
overlap each other or queries for other data requested using the SAE J1939-21 request PGN. When the
anticipated responses from OBD devices have been received, the test tool need not wait for 1200 ms before
proceeding with the next query, but may proceed with the next query in the test sequence, except when a NACK
with a control byte value of 3 “Busy” is received, then the provisions of E. below shall preside within the 1200
ms overall response time provided by SAE J1939-21.

SAE J1939-73 limits the use of request queries for some multi-packet data and DM7 queries to destination
specific addressing.2 Globally addressed requests are not used for DM24, DM25 and others.

SAE J1939-21 defines query timeouts and provides for two retries of a given information request. Warnings

may

“‘Busy
J1939

An ac
query|

F. The 3
field g
is use

Il
supported

manufactdirer to provide, as shown in SAE J1939-73 Tables 1 and 2. Vehicles and engines shal

there are

A. ANA

Assessmgnt of Optional Diagnostic Messages — Several query evaluation criteria are marked

" is received. The multiple response time periods for the RTS/CTS transport (proto
-21 Figure C1 shall be individually observed.

knowledgement PGN control byte value of 3 “Busy” may be received instead of the re
1. If the original request was a global request, the tool shallretry at least once u

specific request addressed to the ECU that provided the busy response. The d
acquisition of the data shall be accepted with a warning.” The tool shall retry th

Wmmmmmmded two retries.
Destination specific queries shall be accorded retries only when the acknowledgement eonfrol byte value of 3

ol shown in SAE

nuested data for a

sing a destination
estination specific
e request at least

one additional time (for a total of 4 times) when a Control byte value of 3 has be¢n received.

If the original request was a destination specific request, the tool shall retry usir
specific requests with a period no more frequent than 200 ms until at least one se
from the original query to the last request, or until the ECU responds with the |
until the ECU stops responding with thé-control byte value of 3 “Busy”. Data tha
the 1.2s overall timeout provision shall be accepted with no warning or failure
is not received may be deemed, 6 have timed out and the ECU shall be identifig
the test for the given request.

cknowledgement PGN provides:the identification of the request in the PGN data fielq.

hall be matched to the data“inthe request along with the address of the sender when
d to determine pass or failure outcomes.

). The criteria(listed for these queries represent optional content that is at the

ho responsés-provided for queries marked as “(if supported)”.

CK shall\be provided for destination specific requests when the PGN field is not suppo

g only destination
cond has elapsed
equested data, or
is received within
essage. Data that
d as having failed

The data in the
an ACK or NACK

with the term “(if
discretion of the
pass a test when

ted.

B. Them

inimum timeout of 200 ms shall be observed between queries when there is no respong

e whether positive

(the requested PGN), ACK or NACK for a given query.

Assessment of Optional Data Values in a Diagnostic Message - When the term “if supported” is applied to the value

of a single SPN, the test shall pass if the SPN is provided as 0xFF, or Not Available, as defined in SAE J1939-71

section 5.

2 Some global queries for multi-packet data can exhaust SAE J1939-21 TP.DT resources for minutes. The limitations

defined in SAE J1

939-73 are intended to avoid such conditions.
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6.1

Part 1 Purpose: V|
6.1.

6.1.1.1  Actions

a.

V. Non-Response Failure Convention — The enumerated failure criteria presume that missing responses that are not
allowed under Il shall be interpreted as failures. A minimum of one positive response is required from the vehicle.
A NACK shall be provided for destination specific requests when the PGN field is not supported by an ECU. An
acknowledgement PGN with a control byte value of 1 (not acknowledgement) is not an automatic disqualification
for a given query. Partitioned systems will feature ECUs that do not support many of the queried SAE J1939-73
messages. These ECUs will send a control byte value of 1 for those required PGNs that another ECU supports for
compliance with 13 CCR 1971.1 (h) communications provisions when queried using the destination specific form
of Request [PGN 59904]. When they do not support the PGN, such ECUs do not respond to the global form of
Request for that PGN. See Section A.10 for an example set of evaluation criteria.

VI

VI

1

Referenced Detailed Criteria — Many test steps refer to detailed criteria defined in Appendix A sections. For example

section A.3 identifies the calculations required to evaluate a VIN. When assessing the data for MIL_Status (and

Flash MIL
Indicator |

I. All respon

Part 1 KOE

Test vehid

lamp (SPN 3038) according to Table 5 of SAE J1939-73.

ses provided during developmental testing are subject to section 5.3.4.

D Data Collection

erify data in key-on, engine off (KOEO) mode and clear codes to begintest from knowi

le data collection

Confirm the ve¢hicle is in a safe location and condition for the test.

Confirm that t

he vehicle battery is well charged. [Battery voltage >> 12 volts].

Flash Malfunction

h starting point.

Confirm the vghicle condition and operator control settings according to the engine manufacturer’s instructions.

Turn the igniti

Record vehicl

Vi.

bn key to on.

e data base entries including:

VIN of velhicle,

MY of eng

MY of veh

ine,

icle,

1. Warn the userifthe MY character of the VIN does not match the data entered by the user forf the vehicle model

year

Fuel type

Number of emission or diagnostic-critical control units on vehicle (i.e., number that are required to support CAL ID

and CVN)

,3and

Certification intent (US, Euro, etc.)

3 The number provided by the user must be greater than zero, or the vehicle may not be intended to comply with HD OBD or EOBD provisions. DM19
test criteria assume this value is greater than zero.
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6.1.2 Verify engine operation

6.1.2.1  Actions:

a. Gather broadcast data for engine speed (e.g., SPN 190).

6.1.2.2 Warn criteria:

a. If engine speed is > 0 rpm, prompt/warn operator to confirm engine is not running.

6.1.3 DMS5: Diagnostic readiness 1

6.1.3.1  Actions
a. Global* DM5 {send Request (PGN 59904) for PGN 65230 (SPN 1220)).

b. Create 'OBD ECU' list (comprised of all ECUs that indicate 0x13, 0x14, 0x22, or 0x23 for OBD cgmpliance) for use
later in the tegt as the “OBD ECUs".

6.1.3.2  Fail crit¢ria:

a. Fail if no ECU|reports as an OBD ECU.

b. Fail if any ECU responds with a NACK (for PGN 65230).
6.1.3.3 Warn ciiteria:

a. Warn if more fhan one ECU responds with a value for OBD@ompliance where the values are not idéntical (e.g., if one
ECU reports (0x13 and another reports 0x22, if one reports:0x13 and another reports 0x11).

6.1.4 DM24: SHN support
6.1.4.1  Actions

a. Destination Specific (DS) DM24 (send Regquest (PGN 59904) for PGN 64950 (SPNs 3297, 4100-4103)) to each OBD
ECU.®

b. Create vehiclg list of supported, SPNs for data stream.
c. Create ECU specific list of-supported SPNs for test results.

d. Create ECU specific list.of supported freeze frame SPNs.

6.1.4.2 Fail critfria:7

a. Fail if one or more minimum expected SPNs for data stream not supported per section A.1, Minimum Support Table,
from the OBD ECU(s).

b. Fail if one or more minimum expected SPNs for freeze frame not supported per section A.2, Criteria for Freeze Frame
Evaluation, from the OBD ECU(s).

4 Always record any NACK or ACK received for requests, by using the PGN data field to match the ACK or NACK to the request. See Roman numerals
11, NI, IV, and V prior to section 6.1 for more information about ACKs and NACKSs and other referenced requirements given in SAE J1939-21.

5 ‘OBD ECU’ means an ECU reporting 0x13 (19), 0x14 (20), 0x22 (34), or 0x23 (35) for OBD compliance in DM5. Devices that respond with 0x05 or
OxFF imply that they are not intended to comply with HD OBD requirements. Always warn if a response from a non-OBD ECU is being
used/received/evaluated anytime in test.

8 Timeout provisions for this and other RTS/CTS transport protocol responses shall follow SAE J1939-21 Figure C1.

7 Minimum test result coverage is assessed in step 6.1.11 according to section A.7.
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6.1.5

6.1.5.1 Actions:

a. Global Request (PGN 59904) for PGN 65260 Vehicle Id (SPN 237) VIN?
6.1.5.2  Fail criteria:

a. Failif no VIN is provided by any ECU.

b. Fail if more than one OBD ECU responds with VIN.

c. Fail if VIN dods not maich user entered VIN from earlier in this Secfion.
d. Fail if 10t character of VIN does not match model year of vehicle (not engine) entered by user‘€arlie
e. Fail per sectign A.3, Criteria for VIN Validation.

6.1.5.3 Warn ciiteria:

a. Warn if VIN rgsponse from non-OBD ECU

b. Warn if more than one VIN response from any individual ECU.°

c. Warn if VIN provided from more than one non-OBD ECU.

d. Warn if manufacturer defined data follows the VIN.

6.1.6 DMS56: Mc

6.1.6.1 Actions

a.

6.1.6.2 Fail critg

a.

b.

PGN 65260 VIN verification

Global DM56

del year and certification engine family

send Request (PGN 59904) for, PGN 64711 (SPNs 5844 and 5845)).

ria (if supported): 10

Fail if engine model year does not-match user input.

Fail if indicate

Fail if not formatted conrectly (e.g., “2013E-MY” is correct format so fail if doesn’t have xxxxE-MY W

MY entered b

Fail if MY des

5 “V” instead of ‘E*for cert type.

user or-any difference to “E-MY?).

gnation in engine family (1st digit) does not match user MY input. '

r in this part.

ith xxxx matching

Fail if engine family has <> 12 characters before first asterisk character (ASCIl 0x2A) or “null” character (ASCII 0x00).

8 The use of global requests in tests will require a capable data link adapter to be able to handle multiple transport sessions. Additionally the global
response will take a fair amount of time due to packet separation requirements (50-200 ms separation).
% Users are expected to explain the cause for the additional VIN displays, even as warnings and not failures. This includes both an OBD ECU and a
non-OBD ECU each providing a VIN, and more than one non-OBD ECU providing a VIN. This can be accomplished with a count of responses

considering their individual source addresses. Failure criteria c, d and e shall be applied to each VIN received.

10 “If supported” is used for DMs and SPNs that are not required to be implemented but are tested for accurate information only if they are
supported/implemented by one or more ECUs. When used, this indicates that it is acceptable for one or more ECUs to not support this DM (i.e., to
NACK for destination specific requests and no response for global requests). But for ECUs that do respond, the fail and warn criteria should be applied.
! See the citation for Karl Simon’s manufacturer guidance in 2.1.3. The description of the coding for engine model year is defined in CSID-07-03, a

manufacturer letter that is available from US EPA at http://iaspub.epa.gov/otagpub/publist_gl.jsp?guideyear=2007
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6.1.7

6.1.7.1

DM19: Calibration information

Actions:

a. Global DM19 (send Request (PGN 59904) for PGN 54016 (SPNs 1634 and 1635)).

b. Create list of ECU address + CAL ID + CVN. [An ECU address may report more than one CAL ID and CVN].

c. Display this list in the log.

6.1.7.2

a. Fail if total nun
(test 6.1.2).

b. For responses

iv.

6.1.7.3

a. Warn if total r]
units (test 6.1

b. Warn if more

c. Forresponses

iv.

V.

6.1.7.4

Fail criteria:

Fail if <>
Fail if CAL
Fail if any

Fail if CV

Warn cijiteria:

Warn if ar

Warn if <3

Warn if C

Warn if ar

Warn if C

hber of reported CAL IDs Is < user entered value tor number of emission or diagnostic g

from OBD ECUs:

CVN for every CAL ID.

ID not formatted correctly (printable ASCII, padded incorrectly, etc):
received CAL ID is all OxFF or any CVN is all 0x00.

N padded incorrectly (must use 0x00 in MSB for unused-bytes)

umber of reported CAL IDs is > user enteredalue for number of emission or diagno
2).

han one CAL ID and CVN pair is provided in a single DM19 message.
from non-OBD ECUs:
y non-OBD ECU provides(CAL ID.
1 CVN for every CAL-ID.
AL ID not formatted correctly (contains non-printable ASCII, padded incorrectly, etc.).
y received~CAL ID is all 0xFF or any CVN is all 0x00.

/N padded incorrectly (must use 0x00 in MSB for unused bytes).

ritical control units

stic critical control

Actionsk:

a. Destination Specific (DS) DM19 to each OBD ECU (plus all ECUs that responded to global DM19).

6.1.7.5

Fail criteria2:

a. Compare to ECU address + CAL ID + CVN list created from global DM19 request and fail if any difference.

b. Fail if NACK (PGN 59392) with mode/control byte = 3 (busy) received.'?

c. Fail if NACK not received from OBD ECUs that did not respond to global query.

213 CCR 1971.1 (h)(4.7.5) allows for delayed timing during the first 120 s of operation after memory has been ‘reprogrammed’. This procedure
assumes that the allowed 120 s has already expired.
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6.1.8

6.1.8.1

a.

6.1.8.2

a.

DM20: Monitor Performance Ratio

Actions:

Global DM20 (send Request (PGN 59904) for PGN 49664 (SPNs 3048, 3049, 3066-3068).

i. Create list by ECU address of all data for use later in the test.

Fail criteria:

Fail if minimum expected SPNs are not supported (in the aggregate response for the vehicle) per section A.4, Criteria
for Monitor Performance Ratio Evaluation.

6.1.9 Compone

6.1.9.1  Actions

ht ID: Make, Model, Serial Number Support

a. Destination Specific (DS) Component ID request (PGN 59904) for PGN 65259 (SPNs,586,587, and
ECU.

b. Display each positive return in the log.

6.1.9.2  Fail Criferia:

a. Fail if there argp no positive responses (serial number SPN 588 not'supported by any OBD ECU).

b. Fail if none of the positive responses are provided by the same SA as the SA that claims to be fy
(SPN 588 ESN not supported by the engine function).

c. Fail if the serfal number field (SPN 588) from any function 0 device does not end in 6 numeric ch

through ASCI

Fail if the mak|

9).

e (SPN 586), model (SPN 587), orserial number (SPN 588) from any OBD ECU contai

ASCII characfers. 3

See Section A

6.1.9.3 Warn C

a.

b.

C.

d.

6.1.9.4

a.

b.

Warn if the se

.1 for detailed examples-of failure and warning criteria.
riteria for OBD ECUs:

rial number field (SPN 588) from any function 0 device is less than 8 characters long.

Warn if the make field (SPN 586) is longer than 5 ASCII characters.

588) to each OBD

nction 0 (engine).

aracters (ASCII 0

Ns any unprintable

Warn if the mfke field (SPN 586) is less than 2 ASCII characters.

Warn if the model field (SPN 587) is less than 1 character long.

Actions2:

Global Component ID request (PGN 59904) for PGN 65259 (SPNs 586, 587, and 588).

Display each positive return in the log.

'3 Unprintable ASCII characters include those characters [numerically] less than ASCII 20 (space).
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6.1.9.5 Fail Criteria2 for function 0:

a. Fail if there is no positive response from function 0. (Global request not supported or timed out)

b. Fail if the global response does not match the destination specific response from function 0.

6.1.9.6  Warn Criteria2 for OBD ECUs other than function 0:

a. Warn if Component ID not supported for the global query in 6.1.9.4.

6.1.10 DM11: Diagnostic Data Clear/Reset for Active DTCs

6.1.10.1 Actions

a. Global DM11 [send Request (PGN 59904) for PGN 65235).

b. Record all ACK/INACK/BUSY/Access Denied responses (for PGN 65235) in the log.

c. Allow 5 s to elapse before proceeding with test step 6.1.9.2.

6.1.10.2 Fail crit¢ria:

a. Fail if NACK received from any HD OBD ECU.

b. Fail if any diagnostic information in any ECU is not reset or starts.out-with unexpected values. Diad
is defined in spction A.5,_Diagnostic Information Definition. 4

6.1.10.3 Warn ciiteria:

a. Warn if ACK received from any HD OBD ECU. "

6.1.11 DM21: Diggnostic readiness 2

6.1.11.1 Actions

a. Global DM21 [send Request (PGN 59904) for PGN 49408 (SPNs 3069, 3294-3296)).

6.1.11.2 Fail crit¢ria:

a. Fail if any ECU reports distance with MIL on (SPN 3069) is not zero.

b. Fail if any ECU reports:distance SCC (SPN 3294) is not zero.

c. Fail if any ECU reports time with MIL on (SPN 3295) is not zero (if supported).'®

d. Fail if any ECU reports time SCC (SPN 3296) > 1 minute (if supported).

e. Failif no OBD ECU provides a DM21 message.

nostic information

4 Checks for erased data shall at a minimum include those queries provided in the same test part. Section A.5 provides for all the data that can be
checked.
5 Some ECUs support DM11 by fulfilling or denying the command, then ACKing or NACKing the globally requested operation, because DM11
permanently alters ECU memory values.
6 When “if supported” is indicated for a given SPN the data provided may be all binary ones instead of an enumerated or scaled value. Bit patterns that
indicate other conditions may be considered to be a failure. See SAE J1939-71 for presentation layer conventions in SPN data.
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6.1.11.3 Actions2:

a. DS DM21 to each OBD ECU.

6.1.11.4 Fail criteria2:

a. Fail if any ECU reports distance with MIL on (SPN 3069) is not zero.
b. Fail if any ECU reports distance SCC (SPN 3294) is not zero.

c. Fail if any ECU reports time with MIL on (SPN 3295) is not zero (if supported)

d. Fail if any ECU reports time SCC (SPN 3296) > T minute (if supported).

e. Fail if any responses differ from global responses.

f.  Fail if NACK rfot received from OBD ECUs that did not respond to global query. 7
6.1.12 DM7/DMJ0: Command Non-continuously Monitored Test/Scaled Test Results
6.1.12.1 Actions

a. DS DM7 with T'ID 247 using FMI 31 for each SPN identified as providing tést results in a DM24 response In step 6.1.4.1
to the SPN'’s respective OBD ECU. Create list of ECU address+SPN+EMI supported test results. 18

6.1.12.2 Fail/wain criteria:

a. Fail/warn per gection A.7 Criteria for Test Results Evaluationy:
6.1.13 DMS5: Diagnostic Readiness 1: Monitor Readiness
6.1.13.1 Actions
a. Global DM5 (§end Request (PGN 59904) fof PGN 65230 (SPNs 1218-1223)).
b. Display monitpr readiness composite value in log for OBD ECU replies only.
6.1.13.2 Fail/wain criteria:

a. Fail/warn per gection A.6, Criteria for Readiness 1 Evaluation.

b. Fail if any OBD ECUeports active/previously active fault DTCs count not = 0/0.

c. Fail if no OBD ECU provides DM5 with readiness bits showing monitor support.

d. Warn if any individual required monitor, except Continuous Component Monitoring (CCM) is supported by more than
one OBD ECU.

6.1.13.3 Actions2:

a. DS DM5 to each OBD ECU.

7 An ECU that does not support a given PGN will not respond to a global request and shall NACK destination specific requests, as described in SAE
J1939-21. These responses are equivalent; both deny the availability of the requested data from the ECU. Additional comments regarding SAE J1939-
21 precede part 1 step 1.

'8 Test results are expected only from the OBD ECU that listed the SPN with test results supported in its DM24 response. Global queries (DM7
messages) for test results can oversubscribe TP.BAM resources.
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6.1.13.4 Fail criteria:

a.

Fail if any difference compared to data received during global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.

6.1.14 DM26: Diagnostic readiness 3

6.1

a.

6.1.

6.1.

6.1.

6.1

6.1

6.1.

141

Actions:

Global DM26 (send Request (PGN 59904) for PGN 64952 (SPNs 3301-3305)).

i. Create lis
Display monit
14.2 Fail crit

Fail if any res
not supported

complete this

by ECU address of all data and current stafus for use Tater in the Test.
br readiness composite value in log for OBD ECU replies only.

pria:

in SPN 3303 bits 1-4 and SPN 3305 [except comprehensive componehts monitor (CQ

ycle or not supported' in SPN 3303 bits 5-7 and '0=monitor disabled for rest of this cycl

Fail if any reanse for each monitor not supported in DM5 by a given ECU is not also reported in D

in SPN 3303

Fail if any res
cycle or not s

Fail if any res

Fail if any res

Fail if no OBD

its 1-2 and SPN 3304.1°

onse from an ECU indicating support for CCM manitor in DM5 reports '0=monitor disa
pported’ in SPN 3303 bit 3.

ponse indicates number of warm-ups since*cede clear (WU-SCC) (SPN 3302) is not z4
ponse indicates time since engine start(SPN 3301) is not zero.

ECU provides DM26.

14.3 Warn cijiteria:

Warn if any in
one OBD ECU.

14.4 Actions

DS DM26 to ¢

dividual required monitor, except Continuous Component Monitoring (CCM) is suppo

ach OBD.ECU.

ponse for any monitor supported in DMS by a given ECU is reported.as ‘0=monitor complete this cycle or

M)].
M26 as '0=monitor

b or not supported’

bled for rest of this

rted by more than

.14.5 Fail critfria:

Fail if any difference compared to data received during global request.

Fail if NACK not received from OBD ECUs that did not respond to global query.

15.1

Actions:

.15 DM1: Active diagnostic trouble codes (DTCs)

Gather broadcast DM1 data from all ECUs (PGN 65226 (SPNs 1213-1215, 1706, and 3038)).

9 Bit 1 is the cold start monitor; initial temperature conditions may play a role in the displays for this monitor.
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6.1.15.2 Fail criteria:

a.

Fail if any OBD ECU reports an active DTC.

b. Fail if any OBD ECU does not report MIL off. See section A.8 for allowed values 2°

C.

d.

6.1.

6.1.

6.1.

6.1.

6.1.

6.1.

6.1.

6.1.

6.1.

Fail if any non-OBD ECU does not report MIL off or not supported MIL status (per SAE J1939-73 Table 5).

Fail if any OBD ECU reports SPN conversion method (SPN 1706) equal to binary 1.

Fail if no OBD

ECU provides DM1

15.3 Warn ciiteria:

Warn if any E
Warn if any nq
16 DM2: Pre
16.1  Actions

Global DM2 (4

CU reports the non-preferred MIL off format. See section A.8 for description of (0b00,
n-OBD ECU reports SPN conversion method (SPN 1706) equal to 1.

iously Active Diagnostic Trouble Codes (DTCs)

end Request (PGN 59904) for PGN 65227 (SPNs 1213-12d5, 3038, 1706)).

16.2 Fail crit¢ria (if supported):

Fail if any OB
Fail if any OB
Fail if any non
16.3 Actions
DS DM2 to e3
16.4 Fail crit
Fail if any res
Fail if NACK n

17 DM6: Em

D ECU reports a previously active DTC.
D ECU does not report MIL off.

-OBD ECU does not report MIL off or\net supported.
P

ch OBD ECU.

bria2 (if supported):

ponses differ fram-global responses.

ot receivedifrom OBD ECUs that did not respond to global query.

ssion‘related pending DTCs

17.1 Actions!

0b0O0).

Global DM6 (send Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 3038, 1706)).

17.2 Fail criteria:

Fail if any ECU reports pending DTCs

Fail if any ECU does not report MIL off.

Fail if no OBD ECU provides DM6.

20 Section A.8 illustrates the allowed values for the On, Off, and flashing states of the MIL, according to table 5 of SAE J1939-73. The short M state is
not allowed, and the flashing states are not demonstrated in test procedures.
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6.1.17.3 Actions2:

a.

6.1.

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

6.1

.18.1

.18.2 Fail crit

.18.3 Actions

DS DM6 to each OBD ECU.

17.4 Fail criteria2:

Fail if any difference compared to data received during global request.

Fail if NACK not received from OBD ECUs that did not respond to global query.

.18 DM12: Emissions related active DTCs

Actions

Global DM12

Fail if any EC
Fail if any EC

Fail if no OBD

bria:
) reports active DTCs.
) does not report MIL off.

ECU provides DM12.

;.

DS DM12 to gll OBD ECUs.

send Request (PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706, and 3038)).

.18.4 Fail critgria2:

Fail if any diffgrence compared to data received during global request.

Fail if NACK rfot received from OBD ECUs that did not respond to global query.
.19 DM23: Emission Related Previously(Active DTCs
.19.1  Actions

Global DM23 [send Request(PGN 59904) for PGN 64949 (SPNs 1213-1215, 3038, 1706)).
.19.2  Fail critgria:

Fail if any ECU repofis previously active DTCs.

Fail if any ECY-deesnotrepertMi—off—See-section-A-8forallowed-values
Fail if no OBD ECU provides DM23.

.19.3 Actions2:

DS DM23 to each OBD ECU.

.19.4 Fail criteria2:

Fail if any difference compared to data received during global request.

Fail if NACK not received from OBD ECUs that did not respond to global query.
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6.1.20 DM28: Permanent DTCs

6.1.20.1 Actions:

a. Global DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 3038, 1706)).
6.1.20.2 Fail criteria:

a. Fail if any ECU reports a permanent DTC.

b. Fail if any ECU does not report MIL off.

c. Fail if no OBDOJECU provides DMZ8.

T

6.1.20.3 Actions:
a. DS DM28 to dach OBD ECU.

6.1.20.4 Fail crit¢ria2:

a. Fail if any diffgrence compared to data received during global request.

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.1.21 DM27: All[Pending DTCs

6.1.21.1 Actions
a. Global DM27 [send Request (PGN 59904) for PGN 64898 (SPNs 1213-1215, 3038, 1706)).
6.1.21.2 Fail critgria: (if supported)

a. Failif any OBD ECU reports an all pending DTC:

b. Fail if any ECU does not report MIL off.

'

6.1.21.3 Actionsg:
a. DS DM27 to dach OBD ECU:.
6.1.21.4 Fail critgria2:

a. Fail if any diff¢rence/compared to data received during global request.

b F I f NACK atfocaoivad fram RN EClLIac that Aid nat racnan dta alabal arary
. all 1 O CCC TV O oMo DD T oo that TGOt Cop ot tO—Grooarqutry:

6.1.22 DM29: Regulated DTC counts
6.1.22.1 Actions:

a. Global DM29 (send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).
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6.1.22.2 Fail criteria:

a. For ECUs that support DM27, fail if any ECU does not report pending/all pending/MIL on/previous MIL on/permanent =
0/0/0/0/0.21

b. For ECUs that do not support DM27, fail if any ECU does not report pending/all pending/MIL on/previous MIL
on/permanent = 0/0xFF/0/0/0.

c. For non-OBD ECUs, fail if any ECU reports pending, MIL-on, previously MIL-on or permanent DTC count greater than
0

d. Fail if no OBD ECU provides DM29.

6.1.22.3 Actions
a. DS DM29 to dach OBD ECU.

6.1.22.4 Fail crit¢ria:

a. Fail if any diffgrence compared to data received during global request.

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.1.23 DM31: DTC to Lamp Association

6.1.23.1 Actions
a. Global DM31 [send Request (PGN 59904) for PGN 41728 (SPNs 1214-1215, 4113, 4117)).
6.1.23.2 Fail crit¢ria (if supported):

a. Fail if any rec¢ived ECU response does not report MIL off.

6.1.24 DM25: Exjpanded freeze frame

6.1.24.1 Actions

a. DS DM25 (send Request (PGN-59904) for PGN 64951 (SPNs 3300, 1214-1215)) to each OBD ECU|that responded to
DS DM24 with supported freeze-frame SPNs.

6.1.24.2 Fail critgria:

a. Fail if any OBID ECUprovides freeze frame data other than no freeze frame data stored [i.e., bytes 1-b= 0x00 and bytes
6-8 = OxFF].

6.1.25 DMZ20: Monitor performance ratio
6.1.25.1 Actions:
a. DS DM20 (send Request (PGN 59904) for PGN 49664 (SPNs 3048-3049, 3066-3068)) to each OBD ECU.

i. Store ignition cycle counter value (SPN 3048) for later use.

2 The count of number of fault codes for ‘all pending’ DTCs corresponds to the number of pending fault DTCs reported by DM27. If DM27 is not
supported by an ECU, all DM29 responses from that ECU should report OxFF for the number of all pending DTCs (SPN 4105). A fail shall be noted for
an ECU that does not support DM27, but does report something other than OxFF for SPN 4105 in a DM29 response.
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6.1.25.2 Fail criteria:

a.

b.

Fail if any difference compared to data received during global request earlier in test 1.8.

Fail if NACK not received from OBD ECUs that did not respond to global query in test 1.8.

6.1.26 Data stream support verification

6.1.26.1

a.

b.

Actions:

Gather broadcast data for all DM24 supported datastream.

Gather/timest

Bmp each parameter at least three times to be able to verity frequency of broadcast.

6.1.26.2 Fail/wain criteria:

a.

b.

C.

6.1.26.3 Actionsp:

a.

b.

Fail if no resp
Fail if any par.

Fail/warn if an

DS messages

If no responsg

bnse/no valid data for any broadcast SPN indicated as supported in DM24.

hmeter is not broadcast within £ 10% of the specified broadcast period.??

y broadcast data is not valid for KOEO conditions as per section-A.1, Minimum Data S
Y
to ECU that indicated support in DM24 for upon request SPNs and SPNs not observe

/no valid data for any SPN requested in 6.1.25.3:a); send global message to request th

6.1.26.4 Fail/wain criteria2:

a.

b.

C.

d.

Fail if no resp

Fail/warn if an

bnse/no valid data for any upon request-SPN indicated as supported in DM24.

y upon request data is not valid for KOEO conditions as per section A.1.

Warn if an expected SPN from the DM24 support list is provided by a non-OBD ECU.

Warn when gl

6.1.27 Part1tof

6.1.271

a.

Actions

Testing may f

bbal request was required for “broadcast” SPN.

Part 2 Transition

e stopped for vehicles with failed tests and for vehicles with the MIL on or a non-emig

displayed in O

tream Support.

d in step 1.

at SPN(s).

sions related fault

M1.XVehicles with the MIL on will fail subsequent tests.

2 There are potential exceptions to scheduled broadcasts that are allowed implementations.
(a) Data may be available on request only for a given network segment.
(b) SAE J1939-71 allows sampling of control messages to be provided on a given network segment, where the data is not needed for control

purposes.

(c) Several engine messages are engine speed dependent and are not broadcast on a fixed period.
(d) The need to send multiple BAM messages in a single second can disrupt timing by more than 10%.
These exceptions may not be automated in initial data analyses provided by the test tool.
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b. The transition from part 1 to part 2 shall be as provided below.
i. The engine shall be started without turning the key off.

ii. Or, an electric drive or hybrid drive system shall be placed in the operating mode used to provide power to the drive
system without moving the vehicle, if not automatically provided during the initial key off to key on operation.

iii. The engine shall be allowed to idle one minute.
6.2 Part 2 Key On Engine Running Data Collection

Part 2 Purpose: Verify data in Key-on, engine running (KOER) operation with no implanted faults.

6.2.1  Verify engine running
6.2.1.1  Actions
a. Gather broadg¢ast data for engine speed (e.g., SPN 190).
6.2.1.2 Warn ciiteria:

a. If engine speqd is < 400 rpm, prompt/warn operator to confirm engine is running and then press ente

=

6.2.2 DMS5: Diagnostic readiness 1
6.2.2.1 Actions
a. Global DM5 ($end Request (PGN 59904) for PGN 65230 (SPNs 1218-1223)).
b. Display monitpr readiness composite value in log for OBD ECU replies only.
6.2.2.2 Fail/wain criteria:

a. Fail/warn per the section A.6 Criteria for Readiness 1 Evaluation.23

b. Fail if any OBD ECU reports active/previously active fault DTC count not = 0/0.

c. Warn if any irjdividual required monitor, except Continuous Component Monitoring (CCM) is suppofted by more than
one OBD ECU.

6.2.2.3 Actions

T

a. DS DMS5 to edch OBD ECU.

6.2.2.4 Fail critédaz:

a. Fail if any difference compared to data received during global request.

2 Engine operation (even for 1 minute) before this data is collected can result in completed monitors, especially those that are intended to be
continuous. Thus, monitor transitions from incomplete to complete must be allowed with the engine running. Section A.6 discusses the resulting engine
running evaluation further.
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Fail if the message data received differs from that provided in part 1.24

DM20: Monitor performance ratio

DS DM24 (send Request (PGN 59904) for PGN 64950 (SPNs 3297, 4100-4103)) to each OBD ECU.

send Request (PGN 59904) for PGN 49664 (SPNs 3048-3049, 3066-3068)).

6.2.3 DM24: SPN support
6.2.3.1  Actions:

a.

6.2.3.2  Fail criteria:

a.

6.2.4

6.2.4.1 Actions

a. Global DM20

6.2.4.2 Fail crit¢ria:

a. Failifany EC

b. Fail if any den

c. Failifany EC

in part 1.
6.2.4.3 Actions
a. DS DM20 to H
6.2.4.4
a.

b. Fail if NACK 1]

J reports different SPNs as supported for data than in part 1.
ominator does not match denominator recorded in part 1.

) does not report a value for ignition cycle that is one cycle(greater than the value rep

).

CUs that responded to global DM20 in part 1:

Fail critgria2:

Fail if any diffgrence compared to data received during global request in 6.2.4.1.

ot received from OBD ECUs that did not respond to global query.

libration information

nd Request (PGN 59904) for PGN 54016 (SPNs 1634-1635)) to all ECUs that respond

prted by that ECU

ed to global DM19

| ranorte o diffarant numbar of CAl
SFepoHRSa-aHere Rt RUMBe o+ oA

1D-and-C\Ns-ordifferent CALID-and-CVN-values

VY = 2

part 1.25

DM56: Model year and certification engine family

6.2.5 DM19: Cq
6.2.5.1  Actions
a. DS DM19 (se

in part 1.
6.2.5.2  Fail critgria;
a. Failifany EC

by the ECU in
6.2.6
6.2.6.1  Actions:
a.

DS DM56 (send Request (PGN 59904) for PGN 64711 (SPNs 5844 and 5845)) to each OBD ECU.

han was provided

2 This can be accomplished with a comparison to the responses received in part 1. The order of SPNs must remain constant as DM24 defines a fixed
format record layout for the freeze frame content in DM25.
% This can be accomplished through a simple comparison. It is not necessary to attempt to account for a different ordering among CAL IDs and CVNs
displayed as the regulation presumes the order will remain constant. (Most Important CAL ID must be first).
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6.2.6.2 Fail criteria (if supported):

a. Fail if any difference is found when compared to data received during part 1.

6.2.7 Component ID: Make, Model, Serial Number Support

6.2.7.1 Actions:

a. Destination Specific (DS) Component ID request (PGN 59904 ) for PGN 65259 (SPNs 586, 587, and 588) to each OBD
ECU.

6.2.7.2 Fail criteria:

a. Fail if any device does not support PGN 65259 with the engine running that supported PGN 65259 With the engine off
in part 1.

b. Fail if there is
be static valug

6.2.7.3 Actions
a. Global Reque
b. Display each
6.2.7.4
a. Failifthereis
b. Fail if the glob
6.2.7.5
a. Warn if Comp
6.2.8
6.2.8.1  Actions
a. DS DM26 (se
i. Record tin

b. Display monit

Fail critgria2 for function O:

Warn cijiteria2 for OBD ECUs other than function 0O:

DM26: Diagnostic readiness 3

any difference between the part 2 response and the part 1 response, as PGN 65259
S.

1A%

5t for Component ID request (PGN 59904) for PGN 65259 (SPNs 586, 587, and 588)

positive return in the log.

no positive response from function 0. (Global fequest not supported or timed out).

al response does not match the destination specific response from function 0.

pnent ID not supported for theglobal query in 6.2.7.3 with engine running.

nd Request (PGN 59904) for PGN 64952 (SPNs 3301-3305)) to each OBD ECU.

ne since-engine start (SPN 3301) from each ECU and timestamp of when message wa

brreadiness composite value in log for OBD ECU replies only.

data is defined to

s received.

6.2.8.2

a.

Fail criteria:

b. Fail if any ECU reports number of warm-ups SCC (SPN 3302) greater than zero.?6

C.

Fail if NACK not received from OBD ECUs that did not provide a DM26 response.

Fail if any difference in any ECU regarding readiness status this cycle compared to responses in part 1 after DM11.

%13 CCR 1971.1 (c) (c. 2013) defines a warm-up cycle to require a 40 degree F temperature rise in the engine coolant temperature. That is unlikely to
occur in the time expected. Therefore, zero is the correct response.
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6.2.8.3

a.

Warn criteria:

one OBD ECU.

6.2.8.4

a. Global DM26.

Actions2:

Warn if any individual required monitor, except Continuous Component Monitoring (CCM) is supported by more than

b. Record time since engine start (SPN 3301) from each ECU and timestamp of when message was received.

6.2.8.5

Fail criteria2:

a. Fail if any diff

differences in

e, T2-T14
6.2.9
6.2.9.1 Actions
a. Global DM21
6.2.9.2
a. Failifany EC

Fail if no ECU

134

Fail if any EC

Q

Fail if any EC

e. Warnif no OB

6.2.9.3 Actions

a. DS DM21tos
6.2.9.4 Fail crit

a.

brence compared to data received from DS request when taking into account addition
timestamps of responses received from DS requests and global request [by ECULI.

= SPN 3301 response data value <=T2-T1 + 1 s.

DM21: Diagnostic readiness 2

send Request (PGN 59904) for PGN 49408 (SPNs 3069, 3204-3296)).

Fail critgria:

) reports > 0 distance SCC (SPN 3294).

reports time (SPN 3295) or distance (SPN*3069) with MIL on.
J reports > 0 for time (if supported) or distance with MIL on.

J reports zero time SCC (SPN.3296) (if supported).

D ECU reports time (SPN(3296) for DM21.

P

ach OBD ECU:.

pria2:

Fail if any diffgrence’compared to data received from global request.

b. Fail if NACKn

6.2.10 DM7/DM30: Command Non-continuously Monitored Test/Scaled Test Results

6.2.10.1 Actions:

a.

6.2.10.2 Fail criteria:

a.

received in part 1 test 11, paragraph 6.1.11.

bl time elapsed by

DS DM7 to each OBD ECU with TID 247+ for each DM24 SPN +FMI 31 provided by OBD ECU’s DM24 response.

Fail if there is any difference in each ECU’s provided test result labels (SPN and FMI combinations) from the test results
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6.2.10.3 Warn criteria:

a.
6.2.11 DM27: All
6.2.11.1 Actions:
a.

Warn if all test results show initialized results across all SPNs requested.?”

Pending DTCs

Global DM27 (send Request (PGN 59904) for PGN 64898 (SPNs 1213-1215, 3038, 1706)).

6.2.11.2 Fail criteria: (if supported)

a. Fail if any OB
b. Fail if any OB
c. Failifany EC
6.2.11.3 Actions
a. DS DM27 to ¢
6.2.11.4 Fail crit
a.
6.2.12 DM29: Rg
6.2.12.1 Actions
a. Global DM29

6.2.12.2 Fail crit

a. For OBD EC
on/previously
b. For OBD ECI
on/previous M
c. For non-OBD
greater than 0
d. Failif no OBD

Fail if any difference compared to data received during global request:

ECU that supported DM27 in step 6.1.20 fails to respond.
D ECU reports an all pending DTC.

) does not report MIL off.

P

ach OBD ECU that supported DM27.

Bria2:

gulated DTC counts

send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).
bria:

s that did support DM27 jin step 6.2.10, fail if any ECU does not report pendin
MIL on/permanent = 0/0/0/0/0.

IL on/permanent =/0/0xFF/0/0/0.

ECUs, failif\any ECU reports any pending, MIL-on, previously MIL-on, or permanent

ECU provides DM29.

6.2.12.3 Actions2:

a.

DS DM29 to each OBD ECU.

g/all pending/MIL

Js that did not support DM27 in step 6.2.10, fail if any ECU does not report pending/all pending/MIL

DTC count that is

2 The same set of test results labels should be available for each SPN supported with the engine off as with the engine running. The running engine
may cause some results to be complete, so it is inappropriate to assume that all tests will still be initialized following the DM11 clear faults command in

part 1.
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6.2.12.4 Fail criteria2:

a. Fail if any difference compared to data received during global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query. 28
6.2.13 DM31: DTC to Lamp Association

6.2.13.1 Actions:

a. DS DM31 (send Request (PGN 59904) for PGN 41728 (SPNs 1214-1215, 4113, 4117)) to each OBD ECU.

6.2.13.2 Fail critgria (if supported):

a. Fail if any ECU does not report MIL off. See section A.8 for allowed values.
b. Fail if NACK not received from OBD ECUs that did not provide DM31.
6.2.14 DM25: Expanded freeze frame

6.2.14.1 Actions

a. DS DM25 (sepd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214-1215)) to each OBD ECU|that responded to
global DM24 ith supported freeze frame SPNs in part 1.

6.2.14.2 Fail critLria:

a. Fail if any OBD ECU provides freeze frame data other thar’bytes 1-5= 0x00 and bytes 6-8 = OxFH (No freeze frame

data available).
6.2.15 DM33: Enission increasing auxiliary emission ceptrol device active time
6.2.15.1 Actions
a. Global DM33 [send Request (PGN 59904 ) for PGN 41216 (SPNs 4124-4126)).
b. Create list of feported EI-AECD tinters by ECU.
6.2.15.2 Fail critgria:
a. Fail if no ECU|responds:
6.2.15.3 Warn ciiteria:

a. Warn if only respense(s}=0xFB{ro EL-AECDs for ELLAECD Aumber{byte 4 —— |

6.2.15.4 Actions2:

a. DS DM33 to each OBD ECU.

2 An ECU that does not support a given PGN will not respond to a global request and shall NACK destination specific requests, as described in SAE
J1939-21. These responses are equivalent; both deny the availability of the requested data from the ECU. Additional comments regarding SAE J1939-
21 precede part 1 step 1.
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6.2.15.5 Fail criteria2:

a. Fail if any difference is detected when response data is compared to data received from global request, which is greater
than 2 minutes more than the times reported from the responses received from the global request in 6.2.15.2.2°

b. Fail if NACK not received from OBD ECUs that did not respond to global query.
6.2.16 DM34: NTE status
6.2.16.1 Actions:

a. Global DM34 (send Request (PGN 59904) for PGN 40960 (SPNs 4127-4132)).

6.2.16.2 Fail critgria:
a. Fail if no ECU|responds.

b. Fail if any ECU response is not = 0b00 (Outside Control Area) for NOx and PM controkafeas (bytd 1 bits 7-8, byte 2
bits 7-8).

c. Fail if any EC| response is not = 0b00 (Outside Area) or Ob11 (not available)-for NOx/PM carve-oyt/deficiency areas
(byte 1 bits 5-p and byte 2 bits 5-6).

d. Fail if any ECU response is not = Ob11 for byte 1 bits 1-2) and byte 2.bifs 1-2).
e. Fail if any res¢rved bytes 3-8 are not = OxFF.

6.2.16.3 Actions
a. DS DM34 to gach OBD ECU which responded to the DM34 global request in step 1.
6.2.16.4 Fail crit¢ria:

a. Fail if any diff¢rence compared to data received from global request.

b. Fail if NACK received from OBD ECUs that responded to the global query in part 1.
6.2.17 KOER Dattastream verification

6.2.17.1 Actions
a. Gather broad¢ast datafor all DM24 supported datastream SPNs.

6.2.17.2 Fail criteria:

a. Fail if no response/no valid data for any broadcast SPN indicated as supported in DM24.

b. Fail/warn if any broadcast data is not valid for KOER conditions as per section A.1,_ Minimum Data Stream Support.
6.2.17.3 Actions2:

a. DS messages to ECU that indicated support in DM24 for upon request SPNs and SPNs not observed in step 1.

b. If no response/no valid data for any SPN requested in 6.2.16.3.a, send global message to request that SPN(s).

2 A Monte-Carlo effect in response times due to the time required to receive the TP.BAM responses compared to the time the destination specific query
is sent and received can create a false positive indication for this test step, because the engine is running during part 2. It is unlikely that such
differences should ever exceed 2 minutes.
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6.2.17.4 Fail/warn criteria2:

a.

b. Fail/warn if an

C.

Fail if no response/no valid data for any upon request SPN indicated as supported in DM24.

y upon request data is not valid for KOER conditions as per section A.1.

Warn when global request was required for “broadcast” SPN.

6.2.18 Part 2 to Part 3 transition

ff and keep the ignition key in the off position.
A according to engine manufacturer’s instruction. (See section 5 for additional discuss
ey to the ON position.

hnd Wait to Start Lamps in Instrument Cluster

6.2.18.1 Actions:
a. Turn Engine (
b. Implant Fault
c. Turn ignition K
d. Observe MIL
e. Start Engine g

6.3 Part 3 Test

Part 3 Purpose: |
immediately. Faul
be available for a
fault during the fin
Confirmed Fault in

6.3.1 Confirm e

6.3.1.1  Actions

a. Gather broadq

6.3.1.2
a. If engine spee
6.3.2 DM®6: Em

6.3.2.1 Actions

fter MIL and Wait to Start Lamp (if equipped) have extinguished:

Pending Fault A

A should be implanted with the ignition key in theleff*position to minimize the amount
circuit continuity fault to be detected before thetengine is started30. The OBD system
st operating cycle in part 3. Verify pending fault and other data in KOER. Part 4 vg
DM12.

hgine running status

ast data for engine speed((e:g., SPN 190).

Warn ciiteria:

d is < 400 rpmy prempt/warn operator to confirm engine is running and then press ente

ssion related.pending DTCs

mplant the two trip fault identified as Fault A by the\engine manufacturer and then start the engine

of time that would
will set a pending
rifies the MIL-On,

h

-

a. Global DM6 (
i.

end annoct (DCI\I ROQ(\A) for PGN 685227 (QDI\Ie 1213121 R’ QﬁQR, ‘I7OR))_

and no ECU reports a pending DTC.

Repeat request for DM6 no more frequently than once per s until one or more ECUs reports a pending DTC.

Time-out after every 5 minutes and ask user ‘yes/no’ to continue if still no pending DTC; and fail if user says 'no'

%0 To best serve this part, the implanted fault should run multiple times per drive cycle and must run at idle. Ideally this fault will not be detected as a
pending fault between the time the ignition key is transitioned from off to on and the engine begins to crank. Subsequent tests/steps and the associated
pass/fail/warn criteria rely upon on the implanted fault taking two trips to mature from pending to confirmed and for the fault to be detected/matured
within 5 minutes solely with engine idle operation (no vehicle movement/driving).
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6.3.2.2

Fail Criteria:

a. Failif no OBD ECU supports DM6.

6.3.2.3

Warn criteria:

a. Warn if any ECU reports > 1 pending DTC

b. Warn if more than one ECU reports a pending DTC.

6.3.2.4

Actions2:

a. DS DM6 to edch OBD ECU.

6.3.2.5

Fail crit¢ria2:

a. Fail if any diffgrence compared to data received with global request.

b. Failif all [OBO] ECUs do not report MIL off. See section A.8 for allowed values.

c. Fail if NACK rfot received from OBD ECUs that did not respond to global query-

6.3.3

6.3.3.1

DM27: Alllpending DTCs

Actions

a. Global DM27 [send Request (PGN 59904) for PGN 64898 (SRNs 1213-1215, 3038, 1706)).

6.3.3.2

Fail critgria (if supported):

a. Fail if no ECU|reports the same DTC observed in step’6.3 in a positive DM27 response.

6.3.3.3

a. Warnifany E

6.3.3.4

Warn ciiteria (if supported):

Actionsp:

a. DS DM27 to dach OBD ECU:x

6.3.3.5

Fail critgria2 (if supported):

a. Fail if any diff¢grence/compared to data received with global request.

CU additional DTCs are provided than the DTC observed in step 6.3 in a positive DM2

7 response.

b F I f NACK atfacaoivad fram RN ECLIc that Aid nat recnan dito-alabal aans
. all | O CCCTvC O oM oD T oo that TG ot Cop ot tO—Grooarqutry-

6.3.4

6.3.4.1

DM29: Regulated DTC counts

Actions:

a. Global DM29 (send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).
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Fail if any ECU reports > 0 for MIL on, previous MIL on, or permanent fault counts.

reports > 0 emission-related pending (SPN 4104).

6.3.4.2 Fail criteria:
a.

b. Failif no ECU
c.

earlier in this part.

number of em

ission-related pending DTCs.

Fail if any ECU reports a different number of emission-related pending DTCs than what that ECU reported in DM6

For OBD ECUs that support DM27, fail if any ECU reports a lower number of all pending DTCs (SPN 4105) than the

For OBD EC\
reported in DN

For OBD ECU

For non-OBD
0.

6.3.4.3
a. Warnifany E
b. Warn if more
6.3.5 DM31: DT
6.3.5.1 Actions
a.
6.3.5.2  Fail critg
a. Failif MIL not
b. Fail if NACK n
6.3.6 DM1: Acti
6.3.6.1  Actions

a. Receive DM1

Warn cijiteria:

DS DM31 (semd Request (PGN 59904) for PGN 41728/(SPNs 1214-1215, 4113, 4117)) to ECU with [}

S that support DMZ7, Tall It any ECU reports a lower number of all pending DTTSs th
127 earlier in this part.

s that do not support DM27, fail if any ECU does not report number of all pending DT(

ECUs, fail if any ECU reports pending, MIL-on, previously MIL-on or permarient DTC

CU reports > 1 for pending or all pending.
han one ECU reports > 0 for pending or all pending.

C to lamp association

ria (if supported):
reported as off in all returnedDTCs. See section A.8 for allowed values.
ot received from OBB-ECUs that did not provided a DM31 message

ve diagnostic trouble codes (DTCs)

broadcast info (PGN 65226 (SPNs 1213-1215, 1706, and 3038)).

6.3.6.2

a. Fail if no OBD

Fail critéras

hn what that ECU

bs = OxFF.

count greater than

M6 pending DTC.

ECU supports DM1.

b. Fail if any OBD ECU reports an active DTC.

C.

d. Failif any non

Fail if any OBD ECU does not report MIL off. See section A.8 for allowed values.

-OBD ECU does not report MIL off or not supported.
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6.3.7 DM2: Previously active diagnostic trouble codes (DTCs)

6.3.7.1  Actions:

a. Global DM2 (send Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).
6.3.7.2  Fail criteria (for any ECU that responds if supported):

a. Fail if any OBD ECU reports a previously active DTC.

b. Fail if any OBD ECU does not report MIL off.

c. Fail if any nonfOBD ECU does not report MIL off or not supporied.
6.3.7.3  Actions:
a. DS DM2 to egch OBD ECU.

6.3.7.4  Fail critgria2:

a. Fail if any diffgrence compared to data received from global request.

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.3.8 DM5: Diagnostic readiness 1

6.3.8.1 Actions
a. Global DM5 (3end Request (PGN 59904) for PGN 652304 SPNs 1218-1219)).
6.3.8.2  Fail critgria:

a. Failif any OBD ECU does not report 0/0 for the number of active and the number of previously active DTCs.
6.3.9 DM12: Emissions related active DTCs
6.3.9.1  Actions
a. Global DM12 [send Request(PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706, and 3038)).
6.3.9.2  Fail critg¢ria:

a. Fail if any ECU repofis an active DTC.

D

b. Fail if any OBB-EGU-dees-netreportMi—ofi—See-section-A-8-forallowed-values
c. Fail if any non-OBD ECU does not report MIL off or not supported.

d. Fail if no OBD ECU provides DM12

6.3.9.3 Actions2:

a. DS DM12 to each OBD ECU.
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6.3.9.4 Fail criteria2:

a. Fail if any difference compared to data received from global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.
6.3.9.5 DM23: Emission related previously active DTCs
6.3.9.6 Actions:

a. Global DM23 (send Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 3038, 1706)).

6.3.9.7 Fail critria:

a. Failifany EC
b. Fail if any OB
c. Fail if any non

d. Fail if no OBD

6.3.9.8 Actions
a. DSDM23toe
6.3.9.9  Fail crit4
a.

b. Fail if NACK n
6.3.10 DM28: pe
6.3.10.1 Actions

a. Global DM28

) reports a previously active DTC.
D ECU does not report MIL off.
- OBD ECU does not report MIL off or not supported.

ECU provides DM23

1A%

ach OBD ECU.

bria2:

Fail if any difference compared to data received from global request.

ot received from OBD ECUs that did not respond to global query.

rmanent DTCs

send Request (PGN'59904) for PGN 64896 (SPNs 1213-1215, 3038, 1706)).

6.3.10.2 Fail critgria:

a. Failifany EC

b. Failif any OB

) reports @permanent DTC.

D ECWY does not report MIL off.

D
'R

oac-notrano

c. Failifany no

d. Fail if no OBD ECU provides DM28
6.3.10.3 Actions2:

a. DS DM28 to each OBD ECU.
6.3.10.4 Fail criteria2:

a. Fail if any difference compared to data received from global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.
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6.3.11 DM24: SPNs Supported

6.3.11.1

a.

Actions:

b. Compare response with responses received in part 1 test 4 for each OBD ECU.

6.3.11.2 Fail criteria:

a.

Fail if the message data received differs from that provided in part 1.

DS DM24 (send Request (PGN 59904) for PGN 64950 (SPNs 3297, 4100-4103)) to each OBD ECU.

b. Fail if NACK A
6.3.11.3 DM25:
6.3.11.4 Actions
a.

DS DM25 (se

b. Translate and
by DM24 resp

ot recelved from OBD ECUSs that did not provide DMZ24.

Fxpanded freeze frame

print in log file all received freeze frame data with data labels assuming data received
onse for visual check by test log reviewer.

6.3.11.5 Fail/wain criteria:

a. Failifno ECU
b. Fail if receivec
c. Failif freeze fi
d. Fail/warn per
e. Warn if more

f.  Fail if NACK 1

6.3.12 DM20: Mc

6.3.12.1 Actions
a. DS DM20 (se
data.

has freeze frame data to report.

data does not match expected number of bytes based on DM24 supported SPN list f
ame data does not include the same SRN+FMI as DM6 pending DTC earlier in this pg
section A.2, Criteria for Freeze Frame Evaluation.

han 1 freeze frame data set.is(included in the response.

ot received from OBD ECUs that did not provide DM25 response to query.

nitor performance ratio

hd Request (PGN 59904) for PGN 49664 (SPNs 3048)) to ECU(s) that responded in

nd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214-1215)).to each OBD ECU,.

in order expected

br that ECU.

rt.31

part 1 with DM20

b. Store ignition

)

cycle-countervalue (SPN 3048

yE

6.3.13 DM21: Diagnostic readiness 2

6.3.13.1

a.

Actions:

DS DM21 (send Request (PGN 59904) for PGN 49408 (SPNs 3069, 3295)) to each OBD ECU.

3 Where initial conditions were not well observed, there may be more than one DTC in the FF data. The DM6 identified DTC is required to be included
a stored list of freeze frame entries.
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6.3.13.2 Fail criteria:

a.

b. Fail if NACK n

Fail if any ECU reports distance (SPN 3069) or time (SPN 3295) with MIL on > 0.

ot received from OBD ECUs that did not provide DM21 response to DS query.

6.3.14 Part 3 to Part 4 Transition - Complete Fault A First Trip

6.3.14.1 Actions:

a.

Turn the engine off.

b. Confirm Fault
c. Wait manufac
d. Turn ignition K
e. Observe MIL

f. Start Engine 3
f.

6.4 Part4 Test
Part 4 Purpose: M

6.4.1 Confirme

6.4.1.1  Actions

a. Gather broadyd

6.4.1.2

a. If engine spe¢q

6.4.2 DM12: En

6.4.2.1 Actions

Global DM12
and active DT]

a.

Wait as indicgted by the engine manufacturer’'s recommendations for Faulb A.

Warn cijiteria:

A’is still implanted according to the manufacturer’s instruction.
furer’'s recommended interval with the key in the off position.
ey to the ON position.

hnd Wait to Start Lamp in Instrument Cluster

fter MIL and Wait to Start Lamp (if equipped) have extinguished:

Confirmed Fault A
ature Fault A to MIL on/active. Verify MIL on/aétive fault and other data in KOER resp|

hgine running status

ast data for engine speed (e.g., SPN 190).

d is < 400 rpm, prompt/warn operator to confirm engine is running and then press ente

hissions related.active DTCs

(sendRequest (PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706 and 3038)) to
Cs.

onses.

=

retrieve confirmed

'no' and no ECU reports a confirmed and active DTC.

user says
6.4.2.2 Fail criteria:
a. Failif no ECU

reports MIL on. See section A.8 for allowed values.

b. Fail if DM12 DTC(s) is (are) not the same SPN+FMI(s) as DM6 pending DTC in part 3.

Repeat request no more frequently than once per s until one or more ECUs reports a confirmed and active DTC.

Time-out after every 5 minutes and ask user ‘yes/no’ to continue if there is still no confirmed and active DTC,; fail if
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6.4.2.3 Warn criteria:

a. Warn if any ECU reports > 1 confirmed and active DTC.

b. Warn if more than one ECU reports a confirmed and active DTC.
6.4.2.4 Actions2:

a. DS DM12 to each OBD ECU.

6.4.2.5 Fail criteria2:

a. Fail if any diff¢rence compared to data received from global request.

b. Fail if NACK rot received from OBD ECUs that did not respond to global query.
6.4.3 DM1: Active diagnostic trouble codes (DTCs)

6.4.3.1 Actions
a. Receive broadcast data (PGN 65226 (SPNs 1213-1215, 3038, 1706)).
6.4.3.2  Fail crit¢ria:

a. Fail if no ECU|reports an active DTC and MIL on

b. Fail if any OBP ECU report does not include its DM12 DTCs inthe list of active DTCs

c. Failif any OBD ECU reports fewer active DTCs in its DM4.response than its DM12 response.

d. Warn if any ngn-OBD ECU reports an Active DTC.
e. Warn if more than 1 active DTC is reported by the vehicle.
6.4.4 DM2: Preyiously active diagnostic trouble codes (DTCs)

6.4.4.1 Actions

a. Global DM2 (§end Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).

6.4.4.2 Fail crit¢ria (if supported):

a. Fail if any OBD ECWreports > 0 previously active DTCs.

b F I f OB N ECLlL ranorte o diffoarcant MU ctatiic (A A ~nA flachines A~y ~AFF thoan it Al s NRAA4D
. all | any DT oo T CpPpOtsa G eCrertivie otatao | &g OGSt g OOt e CiGT=vi =

this part.
6.4.4.3 Actions:
a. DS DM2 to each OBD ECU.
6.4.4.4 Fail criteria (if supported):
a. Fail if any difference compared to data received from global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.

fesponse earlier in
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6.4.5 DM23: Emission related previously active DTCs

6.4.5.1 Actions:

a. DS DM23 (send Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 1706, and 3038)) to each OBD ECU.
6.4.5.2 Fail criteria:

a. Fail if any ECU reports > 0 previously active DTC.

b. Fail if any ECU reports a different MIL status than it did in DM12 response earlier in this part.

c. Fail if NACK rotreceived from OBD ECUs that did not provide DMZ3 response.
d. Fail if no OBD ECU provides DM23.

6.4.6 DMS5: Diagnostic readiness 1

6.4.6.1 Actions
a. Global DM5 (§end Request (PGN 59904 ) for PGN 65230 (SPNs 1218-1219)).
6.4.6.2 Fail crit¢ria:

a. Fail if no OBD ECU reports number of active DTCs as > 0.

b. Fail if any OBD ECU reports a different number of active DTCs \than it did in DM1 response earlier in this part.
c. Failif any OBD ECU reports > 0 previously active DTCs.
6.4.7 DM31: DTC to lamp association

6.4.7.1  Actions

a. DS DM31 (send Request (PGN 59904) for PGN 47128 (SPNs 1214-1215, 4113, 4117)) to each ECU|supporting DM12.
6.4.7.2  Fail crit¢ria (if supported):

a. Fail if an OBD|ECU does notinclude the same SPN and FMI from its DM12 response earlier in this part and report MIL
on Status for fhat SPN and,FMI in its DM31 response (if DM31 is supported).

b. Fail if NACK rot received from OBD ECU that did not provide DM31 response.

6.4.8 DM®6: Emission related pending DTCs

6.4.8.1 Actions:

a. Global DM6 (send Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).
6.4.8.2  Fail criteria:

a. Fail if any ECU reports a pending DTC.

b. Fail if any ECU reports a different MIL status than it did for DM12 response earlier in this part.

c. Fail if no OBD ECU provides a DM6 response.
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6.4.8.3 Actions:

a. DS DM6 to each OBD ECU.

6.4.8.4 Fail criteria:

a. Fail if any difference compared to data received from global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.

6.4.9 DM27: All pending DTCs

6.4.9.1 Actions
a. Global DM27 [send Request (PGN 59904) for PGN 64898 (SPNs 1213-1215, 3038, 1706)).

6.4.9.2  Fail crit¢ria (if supported):

a. Fail if any ECU reports a pending DTC.

b. Fail if any [OBD] ECU reports a different MIL status than it did for DM12 response earlier in this part

6.4.9.3 Actions

1A%

a. DS DM27 to dach OBD ECU.
6.4.9.4  Fail critgria (if supported):
a. Fail if any diffgrence compared to data received from global request.
b. Fail if NACK rfot received from OBD ECUs that did not' respond to global query.
6.4.10 DM25: Expanded freeze frame
6.4.10.1 Actions
a. DS DM25 (sepd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214-1215)) to each OBD ECU.
6.4.10.2 Fail critgria:

a. Fail if no ECU~eports freeze frame data.

b. Fail if DTC infreeze frame data does not include the DTC reported in DM12 earlier in this part.
c. Fail if NACK not received from OBD ECUs that did not provide DM25 response.

6.4.11 DM20: Mgnitor performance ratio

6.4.11.1 Actions:

a. DS DM20 (send Request (PGN 59904) for PGN 49664 (SPN 3048)) to ECU(s) that responded in part 1 with DM20
data.

6.4.11.2 Fail criteria:

a. Fail if ignition cycle counter (SPN 3048) for any ECU has not incremented by 1 compared to value recorded at end of
part 3.
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6.4.12 DM7/DM30: Command Non-continuously Monitored Test/Scaled Test Results

6.4.12.1 Actions:
a.

i. (IfTID24

6 method not supported, use DS DM7 with TID 247 + each DM24 SPN+ FMI 31).

b. Create list of any ECU address+SPN+FMI combination with non-initialized test results.

6.4.12.2 Fail criteria:

DS DM7 to each OBD ECU that provided test results in part 1 using TID 246, SPN 5846, and FMI 31.

Fail if there is
received in p3

a.

6.4.13 DM3: Dia
6.4.13.1 Actions
a. DS DMS (sen

b. Wait 5 second

Bny difference in each ECU’s provided test result Tabels (SPN and FMT combinations) fr
rt 1 test 11, paragraph 6.1.11.

jnostic data clear/reset for previously active DTCs

i Request (PGN 59904 ) for PGN 65228) to each OBD ECU. 32

s before checking for erased information.

6.4.13.2 Fail critg¢ria (if supported):

a. Fail if any OB

See section A

b. Warnifany O

6.4.13.3 Actionsp:

a. Global DM3.
b. Wait 5 secong
6.4.13.4 Fail crits
a. Failifany OB
6.4.14 DM7/DM3

6.4.14.1 Actions

D ECU does not NACK with control byte = 1 or 2-0r 3, or if any ECU erases any diag
5 for more information.

BD ECU NACKSs with control byte = 3.

D

s before checking for erased‘information.
bria2 (if supported):
D ECU erases OBD diagnostic information.

0: Command Non-continuously Monitored Test/Scaled Test Results

bm the test results

hostic information.

a.

DS DM7 with IH

I 250 and each-¢ ific SPN+EMI that had nan_initislizad tact raculte on list eraata
D—ooaa-68a6h-S He——— =+ttt acRoh-iRHaizZe ateSstHesSUsSohRHsStcreate

6.4.14.2 Fail criteria:

a.
request.

in test 6.4.14.1.

Fail if any now reporting initialized values. Use this to help verify that no diagnostic information cleared with DM3

32 Implementations may overlap the DS DM3 requests here and in 6.7.16 to individual OBD ECUs and then combine the

wait times intoa s

ingle period.
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6.4.15 Part 4 to Part 5 Transition -- complete fault A s trip

6.4.15.1 Actions:

a.

b.

g.
6.5 Part 5 Corrgct fault A first cycle

Turn the engine off.
Wait engine manufacturer’'s recommended interval.

With the key in the off position remove the implanted fault A according to the manufacturer’s instructions for restoring
the system to a fault free operating condition.

Turn ignition key to the ON position.

Observe MIL in Instrument Cluster.
Start Engine gfter MIL and Wait to Start Lamp (if equipped) have extinguished.

Wait for manufacturer’s recommended time for Fault A to be detected (as passed).

Part 5 Purpose: Remove fault. Run and pass diagnostic for 1t fault free driving eycle. Verify MIL on/acfive fault and other

data in KOER.
6.5.1  Verify endine running
6.5.1.1  Actions
a.
6.5.1.2  Warn ciiteria:
a.
6.5.2 DM12: Emission-related active DTCS
6.5.2.1 Actions
a.
6.5.2.2 Fail crit¢ria:
a.
b. Fail if all OBDLECUs+reportne-BMIZ-DIFC-set-
c.

d.

Gather broadg¢ast data for engine speed (e.g., SPN 190).

If after 5 s, engine speed is < 400 rpm, prompt/warn operator to confirm engine is running and then press enter.

Global DM12 [send Request(PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706, and 3038)).

Fail if no OBD ECU\weporting MIL on. See section A.8 for allowed values.

Fail if DM12 DTC reported does not match the DM6 DTC SPN and FMI reported from step 6.4.2.

Fail if any ECU reporting MIL as ON, flashing. See section A.8 for allowed values.

6.5.3 DM1: Active diagnostic trouble codes (DTCs)

6.5.3.1  Actions:

a.

Receive DM1 broadcast data (PGN 65226 (SPNs 1213-1215, 1706, and 3038)).
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D ECU.

S.
lier in this part.

earlier in this part.

SAE INTERNATIONAL J1939™-84 JAN2016
6.5.3.2  Fail criteria:
a. For every [OBD] ECU that responded to the DM12 request in step 6.5.2.1, Fail if the DM1 response for the same ECU
does not include the SPN(s) and associated FMI as given in the DM12 response.
b. For every [OBD] ECU that responded to the DM12 request in step 6.5.2.1, Fail if the DM1 response for the same ECU
has a different MIL status than given in its DM12 response.
6.5.4 DM28: Permanent DTCs
6.5.4.1 Actions:
a. DS DM28 (sefid Request (PGN 59904) for PGN 64896 (SPNs 1Z213-T275, 3038, 1706)) to each UB
6.5.4.2 Fail crit¢ria:
a. Fail if no ECU|reports a permanent DTC.
b. Fail if any ECU reports a different MIL status than it did for DM12 response earlier.in this part.
c. Fail if permangnt DTC does not match DM12 active DTC from earlier in this part
d. Fail if NACK rjot received from OBD ECUs that did not provide a DM28 méssage.
6.5.5 DM29: Rqgulated DTC counts
6.5.5.1 Actions
a. Global DM29 [send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).
6.5.5.2  Fail crit¢ria:
a. Fail if any ECU reports > 0 for emission-related pending or previous MIL on.
b. Fail if no ECU|reports > 0 MIL on DTCs Wwhere the same ECU provides one or more permanent DTQ
c. Fail if any ECU reports a different number of MIL on DTCs than what that ECU reported in DM12 ea
d. Fail if any ECU reports a different number of permanent DTCs than what that ECU reported in DM28
e. For OBD ECUs that support DM27,
i. Fail if any|ECU%reports > 0; for all pending DTCs (SPN 4105)
ii. Failif anyle€Yreports OxEF forallpendingbtfGs-—r—————————
f. For ECUs that do not support DM27,
i.  Fail if any ECU does not report number of all pending DTCs (SPN 4105) = OxFF.
6.5.5.3 Warn criteria:
a. Warn if any ECU reports > 1 for MIL on or permanent.

b. Warn if more than one ECU reports > 0 for MIL on or permanent.
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6.5.6 DM20: Monitor performance ratio

6.5.6.1  Actions:

a. DS DM20 (send Request (PGN 59904) for PGN 49664 (SPN 3048)) to OBD ECU(s) that provided DM20 data in part 1.
b. Store each ignition cycle counter value (SPN 3048) for future use.

6.5.7 Complete fault a three trip countdown cycle 1 and cycle 2.

6.5.7.1 Actions:

a. Turn the engitfie off to complete the TS cycle.

b. Wait manufacturer's recommended interval with the key in the off position.

c. Start Engine fpr 2™ cycle.

d. Wait for manufacturer’'s recommended time for Fault A to be detected as passed.
e. Turn the engine off to complete the 2™ cycle.

f.  Wait manufacturer’'s recommended interval with the key in the off position.

g. Start the engife for part 6.

h.  Wait for manufacturer’'s recommended time for Fault A to be detected as passed.
6.6 Part 6 Complete fault A three cycle countdown

Part 6: Verify MIL fon/active fault and other data in KOERduring 3™ fault free “driving” cycle after the repair of Fault A.
6.6.1  Verify endine running
6.6.1.1  Actions
a. Gather broadgast data for engine speed (e.g., SPN 190).
6.6.1.2  Fail crit¢ria:

a. If after 5 s engine speedis:< 400 rpm, prompt/warn operator to confirm engine is running and then press enter.

6.6.2 DMS: Diagnostic readiness 1

6.6.2.1  Actions!

a. Global DM5 (send Request (PGN 59904) for PGN 65230 (SPNs 1218-1219)).
6.6.2.2 Fail criteria:
a. Fail if no OBD ECU reports a count of > 0 active DTCs.

b. Fail if any OBD ECU reports > 0 previously active DTC.
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6.6.2.3 Warn criteria:

a. Warn if any ECU reports a count of > 1 active DTC or previously active DTC.

6.6.3 DM12: Emissions related active DTCs

6.6.3.1  Actions:

a. DS DM12 (send Request (PGN 59904) for PGN 65236 (SPNs 1213-1215, 3038, 1706)) to each OBD ECU.

6.6.3.2  Fail criteria:

a. Fail if no [OBIPTECU reports an MIL-on active DTC.

b. Fail if no ECU|reports MIL on. See Section A.8 for allowed values.

c. Fail if NACK rot received from OBD ECUs that did not provide a DM12 message.

6.6.4 DM1: Active diagnostic trouble codes (DTCs)

6.6.4.1 Actions

a. Receive broadcast DM1 (PGN 65226 (SPNs 1213-1215, 3038, 1706)),

6.6.4.2 Fail crit¢ria:

a. Fail if no OBD ECU reports MIL on

b. Fail the DTC provided by the OBD ECU in DM12 is not included in its DM1 display.

c. Fail if any OIJD ECU reports a different number of active DTCs than what that ECU reported in OM5 for number of
active DTCs.

6.6.5 DM20: Mgnitor performance ratio

6.6.5.1  Actions

a. DS DM20 (ser Request (PGN,59904) for PGN 49664 (SPN 3048)) to OBD ECU(s) that responded i part 5 (test 6.5.4)
with DM20 dafa.

6.6.5.2  Fail crit¢ria:

a. tFhail if2any ignition_cycle counter (SPN 3048) from same ECU as was stored in part 5 has incremented by a value other

an 2.

6.6.6 DM23: Emission related previously active DTCs

6.6.6.1  Actions:

a. DS DM23 (send Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 3038, 1706)) to each OBD ECU.

6.6.6.2 Fail criteria:

a. Fail if any OBD ECU reports a previously active DTC.

b. Fail if no OBD

C.

ECU reports MIL on

Fail if NACK not received from OBD ECUs that did not provide a DM23 message.
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6.6.7 DM28: Permanent DTCs

6.6.7.1  Actions:

a. DS DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 3038, 1706)) to each OBD ECU.
6.6.7.2  Fail criteria:

a. Fail if no ECU reports permanent DTC present.

b. Fail if permanent DTC provided does not match DM12 active DTC.

c. Fail if no ECU[reports MIL on

d. Fail if NACK rjot received from OBD ECUs that did not provide a DM28 message.
6.6.8 DM29: Rqgulated DTC counts

6.6.8.1  Actions
a. DS DM29 (send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)) tg 'each OBD ECU.
6.6.8.2  Fail crit¢ria:

a. Fail if any ECU reports > 0 for emission-related pending or previous MIL on.

b. Fail if no ECU|reports > 0 for MIL on.

o

Fail if any ECU reports a different number for MIL on than.what that ECU reported in DM12.
d. Fail if no ECU|reports > 0 for permanent.
e. Fail if any ECU reports a different number for permanent than what that ECU reported in DM28.

f. For ECUs thaf support DM27, fail if any EGU reports an all pending DTC (DM27) (SPN 4105) count {hat is less than its
pending DTC (DM®6) count.

g. For ECUs thaf do not support DM27, fail if any ECU does not report number of all pending DTCs = OxFF
h. Fail if NACK rfot received from OBD ECUs that did not provide a DM29 message.
6.6.8.3  Warn cijiteria:

a. Warn if any ECU.reports > 1 for MIL on.

b. Warn if more than one ECU reports > 0 for MIL on.

c. Warn if any ECU reports > 1 for permanent

d. Warn if more than one ECU reports > 0 for permanent.
6.6.9 DM31: DTC to lamp association

6.6.9.1  Actions:

a. DS DM31 (send Request (PGN 59904) for PGN 41728 (SPNs 1214-1215, 4113, 4117)) to ECU(s) reporting DM12 MIL
on DTC active.
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6.6.9.2

a.

Fail criteria (if supported):

Fail if any ECU response does not report same DTC as its own DM12 response.

b. Fail if any ECU response does not report MIL on for its own DM12 DTC.

C.

Fail if NACK not received from OBD ECUs that did not provide a DM31 message.

6.6.10 DM21: Diagnostic readiness 2

6.6.10.1

Actions:

a. DS DM21 (se
6.6.10.2 Fail crit
a. Failifany EC
b. Failif any EC
c. Failifno ECU

d. Fail if NACK 1

6.6.10.3 Warn ciiteria:

a. Warnif no EG
b. Warn if more

6.6.11 Complete
6.6.11.1 Actions
a. Turnengine o
b. Wait engine n

Turn key to or

hd Request (FGN 99904) tor PGN 494006 (SPNs 3069, 5299)) to each OBD ECU.
bria:

J reports distance with MIL on (SPN 3069) is > 0 or reports not supported.

) reports time with MIL on greater than 0 minute, and did not report a DTC in its DM12
supports DM21.

ot received from OBD ECUs that did not provide a DM21, message.

U reports time with MIL on (SPN 3295) greater than 0 minute.
han one ECU reports time with MIL on > 0*and difference between times reported is >

fault A three trip countdown cycle 3

ff
anufacturer’s recommended interval.

position.

engine manufacturer, start the engine for start to start operating cycle effects.

bceedwith part 7.

£
L

d. [If required by
e. Otherwise, Pr
f. Turn engine
g.

Wait engine manufacturer’'s recommended interval.

Turn the key to the on position.

i. Proceed with part 7.

response.

1 minute.
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6.7 Part 7 Verify DM23 transition

Part 7 Purpose: Verify previous MIL on (DM23) fault and other data in KOEO, after completion of 3 fault free trips to

extinguish MIL.
6.7.1 Verify eng
6.7.1.1  Actions:
a.

6.7.1.2

ine off operation

Gather broadcast data for engine speed (e.g., SPN 190).

Warn criteria:

a. If engine spee

6.7.2 DM23: En
6.7.2.1  Actions
a. DS DM23 (se
6.7.2.2 Fail crit
a. Failif no OBD
b. Fail if reporteg
c. Failifany EC
d. Fail if NACK 1
6.7.2.3
a. Warnifany E
b. Warn if more
6.7.3 DM2: Pre
6.7.3.1  Actions
a. Global DM2 (s

6.7.3.2 Fail critg

d is > 0 rpm, prompt/warn operator to confirm engine is not running and then press-en

hission related previously active DTCs

nd Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 1706,and 3038)) to each
bria:

ECU reports previously active DTC.

previously active DTC does not match DM12 active DTC from part 6.

) does not report MIL off and not flashing.

ot received from OBD ECUs that did notprovide a DM23 message.

Warn ciiteria:

CU reports > 1 previously active'DTC.
han one ECU reports a previously active DTC.

iously active diagnestic trouble codes (DTCs)

end Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).

pria.(if supported):

ter.

OBD ECU.

a. Fail if no OBD

b.

response.

Fail if any non

ECU reports any previously active DTC(s).

Fail if any OBD ECU does not report MIL off. See Section A.8 for allowed values.

-OBD ECU does not report MIL off or not supported.

Fail if any OBD ECU reports a fewer previously active DTCs than in DM23 response earlier in this part.

Fail if any OBD ECU fails to provide its DTC from its DM12 response in part 6 as a previously active DTC in its DM2
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6.7.3.3
a. DSDM2toea
6.7.3.4
a.

b. Fail if NACKn

6.7.4

Actions2:

ch OBD ECU.

Fail criteria2 (if supported):

Fail if any difference compared to data received for global request.

ot received from OBD ECUs that did not respond to global query.

DM12: Emissions related active DTCs

6.7.4.1 Actions

a. DS DM12 (se
6.7.4.2  Fail crits
a. Failifany OB
b. Fail if any OB
c. Failif no OBD
d. Fail if NACK 1
6.7.5 DM1: Acti
6.7.5.1 Actions
a. Receive broac
6.7.5.2  Fail crit4
a. Failifany OB
b. Failif any OB
c. Failifno OBD
6.7.6 DM5: Dia

6.7.6.1 Actions

nd Request (PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706, and 3038)) toeach
bria:

D ECU reports an active DTC.

D ECU does not report MIL off.

ECU supports DM12

ot received from OBD ECUs that did not provide a DM12 message.

ve diagnostic trouble codes (DTCs)

cast data (PGN 65226 (SPNs 1213-1245, 1706, and 3038)).
bria:

D ECU reports an active DTG

D ECU does not repart-MIL off.

ECU provides\DM1.

jnostic readiness 1

a.

6.7.6.2

a.

b. Failif no ECU

C.

Global DM5 (¢

Fail criteria:

Fail if any OBD ECU reports > 0 for active DTCs.

reports > 0 for previously active DTCs.

OBD ECU.

Fail if any OBD ECU reports a different number of previously active DTCs than in DM2 response earlier in this Part.
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6.7.7 DMB®6: emission related pending DTCs

6.7.7.1  Actions:

a. Global DM6 (send Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).
6.7.7.2  Fail criteria:

a. Fail if any ECU reports a pending DTC.

b. Fail if any ECU does not report MIL off. See Section A.8 for allowed values.

6.7.7.3 Actions
a. DS DM6 to eqch OBD ECU.

6.7.7.4  Fail crit¢ria:

a. Fail if any diffgrence compared to data received for global request from Step 6.7.7.1.
b. Fail if NACK rot received from OBD ECUs that did not respond to global query-
6.7.8 DM27: AlllPending DTCs

6.7.8.1 Actions
a. Global DM27 [send Request (PGN 59904) for PGN 64898 (SRNs 1213-1215, 1706, and 3038)).
6.7.8.2  Fail critgria (if supported):

a. Failif any OBD ECU reports a pending DTC.

b. Fail if any ECU does not report MIL off.

6.7.8.3 Actions
a. DS DM27 to dach OBD ECU.

6.7.8.4  Fail critg¢ria (if supported):

a. Fail if any diff¢rence compared to data received for global request.

b. Fail if NACK rot received from OBD ECUs that did not respond to global query.

6.7.9 DM28: PerrarentbB¥GCs

6.7.9.1  Actions:

a. DS DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)) to each OBD ECU.
6.7.9.2  Fail criteria:

a. Fail if any ECU reports a permanent DTC.

b. Fail if any ECU does not report MIL off.

c. Fail if NACK not received from OBD ECUs that did not provide DM28 message.
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6.7.10 DM29: Regulated DTC counts

6.7.10.1 Actions:

a.

Global DM29 (send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).

6.7.10.2 Fail criteria:

a.

b. Fail if no ECU

Fail if any ECU reports > 0 for pending, all pending, MIL on, or permanent.

reports > 0 previous MIL on.

c. Failifany EC

part.

6.7.10.3 Warn ciiteria:

a. Warnifany E
b. Warn if more
6.7.11 DM31: DT
6.7.11.1 Actions

a. DS DM31 (se

6.7.11.2 Fail crit¢ria (if supported):

a. Failifany EC
b. Failif any EC
c. Fail if NACK n
6.7.12 DM25: EX
6.7.12.1 Actions
a. DS DM25 (se
6.7.12.2 Fail crit

a. Fail if no ECU

U reports a different number of previous MIL on D ICs than what that ECU reported In

CU reports > 1 for previous MIL on.
han one ECU reports > 0 for previous MIL on.

C to lamp association

hd Request (PGN 59904) for PGN 41728 (SPNs 1214-1215, 4113, 4117)) to each OB

) response includes the same DTC as it-reported by DM23 earlier in this part.
) does not report MIL off for all DTEs reported.
ot received from OBD ECUs that did not provide DM31 message.

panded freeze frame

bria:

reports Freeze Frame data.

hd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214-1215)) to each OBD ECU.

M23 earlier in this

D ECU.

b. Fail if DTC in reported Freeze Frame data does not include the DTC provided by DM23 earlier in this part.

C.

Fail if NACK not received from OBD ECUs that did not provide DM25 message.

6.7.12.3 Warn criteria:

a.

Warn if more than one Freeze Frame is provided.

6.7.13 DM20: Monitor performance ratio

6.7.13.1

a.
data.

Actions:

DS DM20 (send Request (PGN 59904) for PGN 49664 (SPN 3048)) to ECU(s) that responded in part 5 with DM20
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6.7.13.2 Fail criteria:

a. Fail if ignition cycle counter (SPN 3048) for any ECU has incremented by other than 3 cycles from part 5.
6.7.14 DM21: Diagnostic readiness 2

6.7.14.1 Actions:

a. DS DM21 (send Request (PGN 59904) for PGN 49408 (SPN 3295)) to each OBD ECU.

6.7.14.2 Fail criteria:

a. Fail if no ECU[reports fime with MIL on (SPN 3295) greater than or equalto T minute.
b. Fail if NACK rot received from OBD ECUs that did not provide DM21 message.
6.7.15 DM7/DMJ0: Command non-continuously monitored test/scaled test results
6.7.15.1 Actions
a. DS DM7 with [TID 246 + SPN 5846 +FMI 31.

i. If TID 246 method not supported, use DS DM7 with TID 247 + each DM24 SPN+ FMI 31.
b. Create list of any ECU address+SPN+FMI combination with non-initialized test results.
6.7.15.2 Fail critg¢ria:

a. Fail if any difference in the ECU address+SPN+FMI combinations that report test results compareg to list created in
part 1.

b. Fail if NACK received from OBD ECUs that did net support an SPN listed in its DM24 response.
6.7.16 DM3: Diagnostic data clear/reset for previously active DTCs

6.7.16.1 Actions
a. Global DM3 ($end Request (PGN.59904) for PGN 65228).
b. Wait 5 seconds before checking for erased information
6.7.16.2 Fail critg¢ria (if supported):

a. Fail if any OBDECU erases any diagnostic information as discussed in section A.5.

6.7.16.3 Actions:

a. DS DM3 to each OBD ECU.

b. Wait 5 seconds before checking for erased information.
6.7.16.4 Fail criteria (if supported):

a. Fail if any ECU does not NACK, or if any OBD ECU erases any diagnostic information. See section A.5 for more
information.


https://saenorm.com/api/?name=97d62f9491609ac5142ede42c8e71718

SAE INTERNATIONAL J1939™-84 JAN2016 Page 61 of 122

6.7.17 DM7/DM30: Command non-continuously monitored test/scaled test results

6.7.17.1 Actions:

a. DS DM7 with TID 250 and each specific SPN+FMI that had non-initialized test results on list created in step 6.7.15.1.b.
6.7.17.2 Fail criteria:

a. Fail if any non-initialized tests reports now report initialized values. Use this to help verify no diagnostic information was
cleared with DM3 request.

6.7.18 Complete part 7 operating cycle and implant fault B

6.7.18.1 Actions
a. Turn the engine off.

b. Keep the ignitjon key in the off position.
c. Implant Fault B according to engine manufacturer’s instruction. (See section 5 for-additional discussion)
d. Turn ignition Key to the ON position.

e. Start the engine for cycle 8a.

f.  Wait for manufacturer’'s recommended time for Fault B to be detéected as failed.
g. Turn engine off.
h. Wait engine manufacturer's recommended interval for-permanent fault recording.
i. Start Engine.
j. If Fault B is a pingle trip fault proceed with-part 8 immediately.

k. Wait for manufacturer’'s recommended-time for Fault B to be detected as failed.
[.  Turn engine off.
m. Wait engine manufacturer’s tecommended interval for permanent fault recording.

n. Start Engine.

0. Proceed with part 8 (cycle 8b).

6.8 Part 8 Verify fault B for general denominator demonstration

Verify Fault B display in DM12 prior to demonstration of permanent fault deletion by the “general denominator principle”.
Fault B must be detected during the current operating cycle in step 6.8.2. Test step 6.7.18 provides for the both the first
operating cycle (see cycle 8a in Figure 2) and the second operating cycle for a fault that requires 2 operating cycles to
detect as show in Figure 2 for part 8. When Fault B is detected during the first operating cycle, as a single cycle fault, the
second cycle in test step 6.7.18 is to be skipped. Test 6.8.7 assumes that the permanent fault is available. OBD system
implementations that record permanent faults after key off will need to turn the engine off and restart the engine before
starting part 8. These instructions are included in 6.18.1.
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6.8.1  Verify engine running operation

6.8.1.1  Actions:

a. Gather broadcast data for engine speed (e.g., SPN 190).

6.8.1.2  Warn criteria:

a. If after 5 s engine speed is <400 rpm, prompt/warn operator to confirm engine is running and then press enter.

6.8.2 DM12: Emissions related active DTCs

6.8.2.1 Actions

a. Global DM12 [send Request (PGN 59904) for PGN 65236 (SPNs 1213-1215, 1706, and 3038)).

b. Repeat reque

i. Time-out
ii. Failif use
6.8.2.2
a. WarnifanyE

b. Warn if more

6.8.2.3 Actions:
a. DSDM12toe
6.8.2.4  Fail crite
a.

b. Failif no ECU

5t until one or more ECUs reports an active DTC.
bfter 5 minutes and ask user yes/no to continue if there is still no active DTC.

[ says “no” and no ECU reports an active DTC.

Warn ciiteria:

CU reports > 1 active DTC.

han one ECU reports an active DTC.
D
ach OBD ECU.

bria2:

Fail if any diffgrence compared to data réceived with global request.

reports MIL on. Seé:Section A.8 for allowed values.

c. Fail if NACK ot received from ©BD ECUs that did not respond to global query.
6.8.2.5 Warn cijiteria2:

a. Warn if ECU neporting active DTC does not report MIL on.

b. Warn if an ECU-ret+eperting-an-active-DFCreportsi—on:

6.8.3 DM1: Active diagnostic trouble codes (DTCs)

6.8.3.1  Actions:

a. Receive broadcast data (PGN 65226 (SPNs 1213-1215, 1706, and 3038)).
6.8.3.2  Fail criteria:

a. Failif no ECU reporting MIL on.

b. Fail if any OBD ECU does not include all DTCs from its DM12 response in its DM1 response.

C.

Fail if any OBD ECU reporting different MIL status than DM12 response earlier in this part.
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6.8.4 DM23: Emission related previously active DTCs

6.8.4.1  Actions:

a. Global DM23 (send Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 1706, and 3038)).
6.8.4.2 Fail criteria:

a. Fail if no OBD ECU reports a previously active DTC.

b. Fail if previously active DTC reported is not the same as previously active DTC from part 7.

c. Fail if any ECP reporting different MIL status than DMT2Z response earlier in this part.
6.8.5 DM2: Preyiously active diagnostic trouble codes (DTCs)

6.8.5.1  Actions
a. Global DM2 (3end Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 3038, 1706)).
6.8.5.2  Fail crit¢ria (if supported):

a. Fail if any OBD ECU does not include all DTCs from its DM23 response ifiits DM2 response.
b. Fail if any OBD ECU reporting a different MIL status than DM12 response earlier in this part.
6.8.6 DM5: Diagnostic readiness 1

6.8.6.1 Actions
a. Global DM5 (3end Request (PGN 59904) for PGN 65230 (SPNs 1218-1223)).
6.8.6.2  Fail critg¢ria:

a. Fail if any OBD ECU reports different number of DTCs than corresponding DM1 or DM2 response earlier this part.
6.8.6.3  Actions:
a. DS DM5 to edch OBD ECU.
6.8.6.4 Fail Criteria2:

a. Fail if any diff¢rencelin' data compared to global response.

6.8.7 DM28: PerriarentbBFGCs

6.8.7.1  Actions:

a. Global DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)).
6.8.7.2  Fail criteria:

a. Fail if no OBD ECU reports a permanent DTC.

b. Fail if permanent DTC does not match DM12 DTC from earlier in test 6.8.2.

c. Fail if any ECU reporting different MIL status than DM12 response earlier in test 6.8.2.


https://saenorm.com/api/?name=97d62f9491609ac5142ede42c8e71718

SAE INTERNA

TIONAL J1939™-84 JAN2016

Page 64 of 122

6.8.7.3

a.

Warn criteria:

Warn if more than one ECU reports a permanent DTC.

b. Warn if any ECU reports more than one permanent DTC.

6.8.7.4  Actions:

a. DSDM28toe

6.8.7.5

ach OBD ECU.

Fail criteria:

a.

b. Fail if NACK ]

Fail if any diffgrence in dafa compared 1o global response.

ot received from OBD ECUs that did not respond to global query.

gulated DTC counts

send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108))-

U reports > 0 for emission-related pending.

reports > 0 for MIL on.

U reports a different number for MIL on than.what that ECU reported in DM12 earlier in
reports > 0O for previous MIL on.

J reports a different number for previous MIL on than what that ECU reported in DM23
reports > 0 for permanent;

) reports a different.dqumber for permanent than what that ECU reported in DM28 earli
support DM27, fail if any ECU reports > 0 for all pending DTCs (SPN 4105).

do not support DM27, fail if any ECU does not report number of all pending DTCs =0

this part.

earlier in this part.

br in this part.

XFF

6.8.8 DM29: Re
6.8.8.1  Actions

a. Global DM29
6.8.8.2  Fail crit¢ria:
a. Failifany EC

b. Fail if no ECU

c. Failifany EC

d. Failifno ECU

e. Failifany EC

f.  Fail if no ECU

g. Failifany EC

h. For ECUs tha

i. For ECUs tha
6.8.8.3  Warn ciiteria:
a. Warn if any EGY~
b.

Warn if more than one ECU reports > 0 for MIL on.

Warn if any ECU reports > 1 for previous MIL on.

Warn if more than one ECU reports > 0 for previous MIL on.
Warn if any ECU report > 1 for permanent.

Warn if more than one ECU reports > 0 for permanent.
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6.8.9 DM31: DTC to lamp association

6.8.9.1  Actions:

a. Global DM31 (send Request (PGN 59904) for PGN 41728 (SPNs 1214, 1215, 4113, 4117)).

6.8.9.2  Fail criteria (if supported):

a. Failif no ECU reports same DTC as MIL on for as was reported in DM12 earlier in this part. See section A.8 for allowed

values of SPN 4113 and 4117.

c. Failifno ECU
6.8.10 DM25: EX
6.8.10.1 Actions
a. DS DM25 (se
6.8.10.2 Fail crit

a. Fail if no ECU

reports the same DTC as MIL off for the previous active DTC reported in DM23 earlie

panded freeze frame

nd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214, 1215))1oeach OBD ECU
pria:

reports freeze frame data either for the DTC reported-in. DM12 or the DTC reported

this part. Not¢ more than one freeze frame may be reported in a single response.

b. Fail if NACK n
6.8.11 DM7/DM3
6.8.11.1 Actions

a. DS DM7 with

ot received from OBD ECUs that did not provide:arDM25 message.

0: Command non-continuously monitored test/scaled test results

TID 247 + each DM24 SPN + EMIN31.

b. Create list of any ECU address+SPN+FMI;with non-initialized values.

6.8.12 DM22: Ind
6.8.12.1 Actions

a. DS DM22 (P

control byte =

6.8.12.2 Fail crite

ividual clear/reset of‘active and previously active DTC

N 49920)t0"OBD ECU(s) without a DM12 MIL on DTC stored using the MIL On DTC
17, Request to Clear/Reset Active DTC.

bria.(if supported):

Fail if any ECU reports additional or fewer DTCs than those reported in DM12 and DM23 responses earlier in this part.

in this part.

in DM23 earlier in

SPN and FMI and

a.

b. Fail if the ECU provides J1939-21 ACK for PGN 49920.

C.

Fail if the ECU provides CLR_PA_ACK or CLR_ACT_ACK (as described in SAE J1939-73 paragraph 5.7.22).

Fail if the ECU provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than 0.33

33 DM22 as described in SAE J1939-73 paragraph 5.7.22 is a request that provides its own acknowledgement mechanism, as given in the control byte
value. Values for acknowledgement code greater than 0 signal process failures that would suggest the device supported the deletion of an individual
DTC under different conditions. Here, use of the SAE J1939-21 acknowledgement mechanism is considered to be an equivalent failure to the DM22
acknowledgement mechanism. It is possible for the CAN controller hardware filters to reject the DM22 message if it is not supported by an
implementation. In such cases the implementation will produce no response whatsoever. A warning is provided in this case.
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6.8.12.3 Warn criteria:

a. Warn if DM22 (PGN 49920) CA_PA NACK or CA_ACT_NACK is not received with an acknowledgement code of 0. 34
b. Warn if J1939-21 NACK for PGN 49920 is received.

6.8.12.4 Actions2:

a. DS DM22 to OBD ECU with a DM12 MIL on DTC stored using the DM12 MIL On DTC SPN and FMI and control byte
=1, Request to Clear/Reset Previously Active DTC.

6.8.12.5 Fail criteria2:

a. Fail if the ECY provides DM22 with CLR_PA_ACK or CLR_ACT_ACK.

b. Fail if the ECU provides J1939-21 ACK for PGN 49920.

c. Fail if the ECY provides CLR_ACT_NACK with an acknowledgement code greater than’0:
6.8.12.6 Warn ciiteria2:

a. Warn if DM22[(PGN 49920) CA_PA_NACK or CA_ACT_NACK is not received with an acknowledgement code of 0.
b. Warn if J1939-21 NACK for PGN 49920 is received.
6.8.12.7 Actionsg:

a. Global DM22 using DM12 MIL On DTC SPN and FMI with_control byte = 1, Request to Clear/Resel Previously Active
DTC.

6.8.12.8 Fail critgria3:

a. Fail if any ECU provides DM22 with CLR_PA ,A€K or CLR_ACT_ACK.
b. Fail if any ECU provides J1939-21 ACKforPGN 49920.

c. Failif any ECU provides CLR_ACT<NACK or CLR_PA_NACK with an acknowledgement code greafer than 0.
6.8.12.9 Actionst:
a. Global DM22 using DMA2'MIL On DTC SPN and FMI with control byte = 17, Request to Clear/Rese{ Active DTC.

6.8.12.10 Fail crit¢ria4:

a. Fail if any ECU-prevides CLRPAACKorCLRACT ACK:

b. Fail if any ECU provides J1939-21 ACK for PGN 49920.
c. Failif any ECU provides CLR_ACT_NACK or CLR_PA_ NACK with an acknowledgement code greater than 0.

d. Failif any OBD ECU erases any diagnostic information. See section A.5 for more information. 35

34 For those ECUs that do not support DM22, no response what-so-ever is a likely occurrence as described in SAE J1939-73 paragraph 5.7.22. Hence,
this particular warning message in 6.8.12.3 and 6.8.12.6, by itself, does not indicate any need for software change in the subject HD OBD ECU.

35 |t would be inefficient to check for erased information four times. Checking the system at the end of all the DM22
queries in test 8 will suffice to determine pass or fail for erased information.
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6.8.13 DM3: Diagnostic data clear/reset for previously active DTCs

6.8.13.1 Actions:

a.

DS DM3 (send Request (PGN 59904) for PGN 65228) to each OBD ECU.

b. Wait 5 seconds before checking for erased information

6.8.13.2 Fail criteria (if supported):

a.

Fail if any ECU does not NACK or if any diagnostic information erased.

6.8.13.3 Actions
a. Global DM3.
b. Wait 5 secong
6.8.13.4 Fail crit
a. Failifany OB
6.8.14 DM7/DM3
6.8.14.1 Actions

DS DM7 with
earlier in this

a.

6.8.14.2 Fail crit

a. Fail if any test

s before checking for erased information
ria (if supported):
D ECU erases any diagnostic information

0: Command non-continuously monitored test/scaled test résults

TID 250 and specific SPN+FMI for each combination with non-initialized test result
bart.

pria:

results now have initialized values=, Use this to help identify if any diagnostic informat

6.8.15 DM26: Diagnostic readiness 3

6.8.15.1 Actions

a. DS DM26 (se
b. Record all val
6.8.15.2 Fail crit

a. Fail if NACK n

nd Request (PGN-59904) for PGN 64952 (SPN 3302)) to each OBD ECU.
les of provided-for number of warm-ups since code clear (SPN 3302).
Bria:

otreceived from OBD ECUs that did not provide DM26 message.

5 from list created

on was erased.

6.8.16 Complete
6.8.16.1
a.

b.

the system to

part 8b operating cycle and repair fault B for part 9

Actions:
Turn the engine off.

Wait manufacturer's recommended interval.

a fault free operating condition.

With the key in the off position remove the implanted fault B, according to the manufacturer’s instructions for restoring
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d. Turn the ignition key to the ON position.

e. Do not start engine.

f. Proceed with part 9.

6.9 Part 9 verify deletion of fault B with DM11

Part 9 Purpose: Demonstrate Fault B deletion using DM11 during KOEO operation. Verify data before code clear, verify
code clear works, and verify permanent fault and other data remains.

6.9.1 Verify engine off operation

6.9.1.1  Actions
a. Gather broadgast data for engine speed (e.g., SPN 190).
6.9.1.2  Warn ciiteria:

a. If engine spedd is > 0 rpm, prompt/warn operator to confirm engine is not running-and then press enter.
6.9.2 DM12: Emissions related active DTCs
6.9.2.1 Actions
a. Global DM12 [send Request (PGN 59904) for PGN 65236 (SPNs, 1213-1215, 1706, and 3038)).
b. Create list of which OBD ECU(s) have a DM12 active MIL orvDTC and which do not. This list will be yised for test 6.9.8.
6.9.2.2  Fail crit¢ria:

a. Fail if no OBD ECU reporting one or more active-MIL on DTCs

b. Fail if no OBD ECUs reporting MIL commanded on. See Section A.8 for allowed values.
c. Failif any ECU reports a different active MIL on DTC(s) than what that ECU reported in part 8 DM12 response.
6.9.2.3 Warn cifiteria:

a. Warn if any ECU reports >yRactive DTC.

b. Warn if more than one-ECU reports an active DTC.

6.9.3 DM22: Individual clear/reset of active and previously active DTC

6.9.3.1  Actions:

a. DS DM22 (PGN 49920) to OBD ECU(s) without a DM12 MIL on DTC stored using the MIL On DTC SPN and FMI and
control byte = 17, Request to Clear/Reset Active DTC.
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6.9.3.2 Fail criteria (if supported):

a. Fail if the ECU provides CLR_PA ACK or CLR_ACT_ACK (as described in SAE J1939-73 paragraph 5.7.22).
b. Fail if the ECU provides J1939-21 ACK for PGN 49920.

c. Failif the ECU provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than 0.36
6.9.3.3 Warn criteria:

a. Warn if DM22 (PGN 49920) CA_PA_ NACK or CA_ACT_NACK is not received with an acknowledgement code of 0.

b. Warn if J1939F2T NACK for PGN 49920 is received.
6.9.3.4  Actionsp:

a. DS DM22 to ®BD ECU with a DM12 MIL on DTC stored using the DM12 MIL On DTC SPN and FMI and control byte
=1, Request {o Clear/Reset Previously Active DTC.

6.9.3.5 Fail critgria2:

a. Fail if the ECY provides DM22 with CLR_PA_ACK or CLR_ACT_ACK.

b. Fail if the ECU provides J1939-21 ACK for PGN 49920.

c. Failif the ECUY provides CLR_ACT_NACK with an acknowledgement code greater than 0.
6.9.3.6 Warn cijiteria2:

a. Warn if DM22|(PGN 49920) CA_PA_NACK or CA_ACT*NACK is not received with an acknowledgement code of 0.
b. Warn if J1939-21 NACK for PGN 49920 is received.
6.9.3.7 Actions:

a. Global DM22 using DM12 MIL On DTC.SPN and FMI with control byte = 1, Request to Clear/Resef Previously Active
DTC.

6.9.3.8  Fail critgria3:
a. Failif any ECU provides ®DM22 with CLR_PA_ACK or CLR_ACT_ACK.

b. Fail if any ECU provides J1939-21 ACK for PGN 49920.

c. Fail if any ECU-provides-CLR-ACTNACK-oorCLR—PANACK-with-an-acknewledgement-code-greater than 0.

((
©

6.9.3.9 Actions4:

a. Global DM22 using DM12 MIL On DTC SPN and FMI with control byte = 17, Request to Clear/Reset Active DTC.

36 The failure criteria in section 9 for DM22 are the same as the criteria in Section 8. See footnote 27. Table 20 in SAE J1939-73 describes the non-
acknowledgement codes for CLR_PA_NACK and CLR_ACT_NACK.


https://saenorm.com/api/?name=97d62f9491609ac5142ede42c8e71718

SAE INTERNATIONAL J1939™-84 JAN2016 Page 70 of 122

6.9.3.10 Fail criteria4:

a. Fail if any ECU provides CLR_PA_ACK or CLR_ACT_ACK.

b. Fail if any ECU provides J1939-21 ACK for PGN 49920.

c. Fail if any ECU provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than > 0.
d. Failif any OBD ECU erases any diagnostic information. See section A.5 for more information. 37

6.9.4 DM20: Monitor performance ratio

6.9.4.1 Actions
a. Global DM20 [send Request (PGN 59904) for PGN 49664 (SPNs 3048-3049, 3066-3068)).
b. Record all valpes (numerators, denominators, and ignition cycles).

6.9.5 DM21: Diagnostic readiness 2

6.9.5.1 Actions
a. DS DM21 (senpd Request (PGN 59904) for PGN 49408 (SPNs 3294, 3296)) to each OBD ECU.
6.9.5.2  Fail crit¢ria:

a. Fail if any ECU reports distance SCC (SPN 3294) > 0.

b. Fail if any ECU reports time SCC (SPN 3296) is < 1 minute (if SPN 3296 is supported).

c. Fail if no OBD ECU provides a DM21 message

d. Fail if NACK rot received from OBD ECUs that did not support a DM21 message.

6.9.5.3 Warn ciiteria:

a. Warn if more than one ECU reportsitime SCC > 0 and times reported differ by > 1 minute.
6.9.6 DM7/DMJ0: Command non=continuously monitored test/scaled test results

6.9.6.1 Actions

a. DS DM7 with ['ID 247-and specific SPN+FMI 31 for each SPN found to have non-initialized test results from list created
in step 6.8.11|1¢

6.9.6.2 Fail criteria:

a. Fail if any test result is now initialized (i.e., provides OxFBOO/OxFFFF/OxFFFF or 0x0000/0x0000/0x0000 for
result/min/max).

37 As in part 6 test 8, it would be inefficient to check for erased information four times. Checking the system at the end of all the DM22 queries in test 3
will suffice to determine pass or fail for erased information.
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6.9.7 DM33: Emission increasing auxiliary emission control device active time
6.9.7.1 Actions:
a. Global DM33 (send Request (PGN 59904) for PGN 41216 (SPNs 4124-4126)).

b. Create a list of ECU address + EI-AECD number + actual time (for Timer 1 and/or Timer 2) for any with non-zero timer
values.

6.9.7.2 Fail criteria:

a. Fail if any ECU reports a different number of EI-AECD timers than was reported in part 2.

6.9.8 DM11: DiLgnostic data clear/reset for active DTCs
6.9.8.1 Actions

a. DS DM11 (se];d Request (PGN 59904) for PGN 65235) to each OBD ECU without DM12 active MIL pn DTC, based on
the list created in step 6.9.2.1.38

b. Wait 5 seconds before checking for erased data.
6.9.8.2  Fail critg¢ria:
a. Fail if any ECU partially erases diagnostic information (pass if it erases either all or none).

b. Fail if one or more than one ECU erases diagnostic informationand one or more other ECUs do ngt erase diagnostic
information. $ee section A.5.

A%

6.9.8.3  Actionsg:
a. DS DM11 to dach OBD ECU with DM12 active MIL on DTC, based on the list created in step 6.9.2.1.
b. Wait 5 seconds before checking for erased data.

6.9.8.4  Fail critg¢ria2:

a. Fail if any ECU partially erases,diagnostic information (pass if it erases either all or none).

b. For systems with multiple EEW’s, fail if one ECU or more than one ECU erases diagnostic informatioph and one or more
other ECUs do not erase~diagnostic information.

6.9.8.5 ActionsB:

a. Global DM11( end annncf (DCN RQQnA) for PGN RR’)QR)_

b. Wait 5 seconds before checking for erased data.

% There may be no OBD ECUs that meet this criterion for monolithic designs or diagnostic gateways. When there is more than 1 ECU in this category
the destination specific requests to individual ECUs may overlap. They must not overlap the destination specific request for 6.9.8.3 to the OBD ECU that
detected the failure and provides (a) DTC(s) in DM12.
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6.9.8.6  Fail/warn criteria3:
a. Fail if any OBD ECU provides a NACK to the global DM11 request.

b. Warn if any OBD ECU provides an ACK to the global DM11 request.

c. Fail if any diagnostic information was not erased from any OBD ECUs.

6.9.9 DM21: Diagnostic readiness 2

6.9.9.1 Actions:

a. DS DM21 (sefd Request (PGN 59904) for PGN 49408 (SPNs 3295-3296)) o each OBD ECU.

6.9.9.2  Fail crit¢ria:
a. Fail if any repprt time SCC (SPN 3296) > 0 (if supported)
b. Fail if any repgrt time with MIL on (SPN 3295) > 0.(if supported)

c. Fail if no OBD ECU supports DM21.

d. Fail if NACK not received from OBD ECUs that did not provide DM21 mes§sage.

6.9.10 DM7/DMJ0: Command non-continuously monitored test/scaled)test results

6.9.10.1 Actions

a. DS DM7 with [TID 250 and each SPN+FMI from list in part:1 to the OBD ECU that supports the SPN and FMI with test

results.
6.9.10.2 Fail critgria:

a. Fail if any tesfresult not initialized.

b. Fail if any difference in what ECU+SPN+FMI combinations have test results compared to the combinations identified in

part 1 as having test results.
6.9.11 DM20: Mgnitor performance-ratio

6.9.11.1 Actions

a. DS DM20 (send Request (PGN 59904) for PGN 49664 (SPNs 3048-3049, 3066-3068)) to ECUs that/responded earlier

in this part with BM20 data.

6.9.11.2 Fail criteria:

a. Fail if any value (ignition cycle, numerator, or denominator) is not equal to the value that it was earlier in Step 6.9.4.1.b

(before DM11).

b. Fail if any ECU now NACKs DM20 requests after previously providing data in 6.9.4.1.

c. Fail if any NACK not received from an OBD ECU that did not provide a DM20 message.
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6.9.12 DMZ28: Pe
6.9.12.1 Actions:

a.

rmanent DTCs

6.9.12.2 Fail criteria:

a. Failif no ECU

reports a permanent DTC present.

b. Fail if any ECU does not report MIL off. See section A.8 for more information.

c. Fail if NACK A

6.9.12.3 Warn ciiteria:

a. Warn if permz
6.9.13 DM31: DT
6.9.13.1 Actions

a. DS DM31 (se

DM28 permar
6.9.13.2 Fail crit
a. Failif MIL is n
b. Fail if NACK ]
6.9.14 DM27: All
6.9.14.1 Actions
a. Global DM27
6.9.14.2 Fail crit
a. Fail ifany OB
6.9.14.3 Actions

a. DS DM27 tos

ot recelved from OBD ECUS that did not provide a DMZ25 message.

nent DTC is different than DM12 DTC earlier in this part.

C to lamp association

hd Request (PGN 59904) for PGN 41728 (SPNs 1214-1215) 4113, 4117)) to each EC
ent DTCs.

ria (if supported):
pt reported off for all reported DTCs.
ot received from OBD ECUs that did notprovide a DM31 message.

pending DTCs

send Request (PGN 59904) for PGN 64898 (SPNs 1213-1215, 1706, and 3038)).

ria (if supported):

D ECU reportsia pending DTC.

ach'OBD ECU.

6.9.14.4 Fail criteria (if supported):

a.

Fail if any difference compared to data received during global request.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.

DS DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)) to each OBD ECU.

U(s) that has any
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6.9.15 DM29: Regulated DTC counts

6.9.15.1

a. Global DM29

Actions:

(send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).

6.9.15.2 Fail criteria:

a.

Fail if no ECU

Fail if any ECU reports > 0 for emission-related pending, MIL-on, or previous MIL on.

reports > 0 for Permanent DTC.

Fail if any EC
For OBD ECU

e. For OBD ECU

s that support DM27, fail if any ECU reports > 0 for all pending DTCs (SPN 41Q5).

s that do not support DM27, fail if any ECU does not report number of all pending DT(

6.9.15.3 Warn ciiteria:

a. Warnifany E

b. Warn if more

CU reports > 1 for Permanent DTC.

han one ECU reports > 0 for Permanent DTC.

6.9.16 DM26: Digagnostic readiness 3

6.9.16.1 Actions
a. DS DM26 (se
6.9.16.2 Fail crit

a. Failifany EC\

> 0.
a. Fail if NACK n
6.9.17 DM25: EX
6.9.17.1 Actions
a. DS DM25 (se

6.9.17.2 Fail crit

nd Request (PGN 59904) for PGN 64952 (SPN 3302)) to each OBD ECU.
bria:

J that was reporting a non-zero value of number of WU-SCC (SPN 3302) in test 6.8.16.

ot received from OBD ECUs that did not provide a DM26 message.

panded freeze frame

Bria:

U reports a different number tor permanent D I C than what that ECU reported in DMZ23,.

hd Request (PGN 59904) for PGN 64951 (SPNs 3300, 1214-1215)) to each OBD ECU.

bs = OxFF.

.a is still reporting

a.

Fail if any OBD ECU reports other than no Freeze Frame data stored (bytes 1-5 = 0x00, 6-8= OxFF).

b. Fail if NACK now received from OBD ECUs that previously provided a DM25 message.

6.9.18 DM23: Emission Related Previously Active DTCs

6.9.18.1

a.

Actions:

DS DM23 (send Request (PGN 59904) for PGN 64949 (SPNs 1213-1215, 1706, and 3038)) to each OBD ECU.
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6.9.18.2 Fail criteria:

a.

Fail if any ECU reports a previously active DTC.

b. Fail if any ECU does not report MIL off. See section A.8 for allowed values.

c. Failif NACK n

ot received from OBD ECUs that did not provide DM23 message.

6.9.19 DM12: Emissions related active DTCs

6.9.19.1 Actions:

a. DS DM12 (se
6.9.19.2 Fail crit
a. Failifany EC
b. Failif any EC
c. Failif no DM1
d. Fail if NACK n
6.9.20 DM6: Em
6.9.20.1 Actions
a. Global DM6 (s
6.9.20.2 Fail crit
a. Failifany EC
b. Failif no OBD
6.9.20.3 Actions
a. DS DM6 to eg
6.9.20.4 Fail crit

a.

hd Request (FGN 99904) tor PGN 052356 (SPNs 1213-12195, 1706, and 5035)) t0 each
Bria:

 reports an active MIL DTC.

) does not report MIL off.

P message is received from any OBD ECU.

ot received from OBD ECUs that did not support DM12 message.

ssion related pending DTCs

end Request (PGN 59904) for PGN 65227<(SPNs 1213-1215, 1706, and 3038)).
bria:
) reports a pending DTC.

ECU provides a DM6 message.

ch OBD ECU.

bria:

Fail if any diff¢grence/compared to data received during global request.

b. Fail if NACK ne

t did nat roacnand ool
L~ T

t¥acnivad fen
Ot CCCTvCTTOmT

TCTTOTTCopPOTTTTO

6.9.21 DMS: Diagnostic readiness 1

6.9.21.1

a.

Actions:

Global DM5 (send Request (PGN 59904) for PGN 65230 (SPNs 1218-1219)).

6.9.21.2 Fail criteria:

a.

Fail if any OBD ECU reports > 0 active DTCs or > 0 previously active DTCs.

OBD ECU.
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6.9.22 DM2: Previously active diagnostic trouble codes (DTCs)

6.9.22.1 Actions:

a. Global DM2 (send Request (PGN 59904) for PGN 65227 (SPNs 1213-1215, 1706, and 3038)).

6.9.22.2 Fail criteria (if supported):

a. Fail if any ECU does not report MIL off or MIL not supported. See section A.8 for allowed values.

b. Fail if any OBD ECU reports a previously active DTC.

6.9.22.3 Actions

a. DS DM2 to es

6.9.22.4 Fail crit

ch OBD ECU.

ria (if supported):

a. Fail if any diffgrence compared to data received during global request.

b. Fail if NACK n
6.9.23 DM1: Acti
6.9.23.1 Actions
a. Receive DM1
6.9.23.2 Fail crit
a. Failifany EC
b. Failif any EC
c. Failifno OBD
6.9.24 DM33: En
6.9.24.1 Actions
a. DS DM33 (se

6.9.24.2 Fail crit

ot received from OBD ECUs that did not respond to global query-

ve diagnostic trouble codes (DTCs)

broadcast (PGN 65226 (SPNs 1213-1215, 1706;,and 3038)).
bria:

U does not report MIL off or MIL not supported.

) reports an active DTC.

ECU provides DM1.

nission increasing aukiliary emission control device active time

nd Request(PGN 59904) for PGN 41216 (SPNs 4124-4126)) to each OBD ECU.

Bria;

a. Failifany EC

rEl AECD than r rtad in nart O
LB =L I Ay =4 =g v | T A~

b. Compare to list of ECU address + EI-AECD number + actual time (for Timer 1 and/or Timer 2) for any with non-zero
timer values created earlier in step 6.9.6.1 and fail if any timer value is less than the value it was earlier in this part.

c. Fail if NACK not received from OBD ECUs that did not provide a DM33 message.
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6.9.25 Part 9 to Part 10 Transition

6.9.25.1 Actions:
a. Turn Key Off.
b.
c.
d. Start engine.
e. Proceed with

Wait manufacturer’'s recommended interval.

Turn Ignition key to on position.

part 10.

6.10 Part 10 Prinmpe diagnostic executive for general denominator demonstration

Part 10 Purpose:
meet general den

6.10.1 Verify eng
6.10.1.1 Actions

a. Gather broadq

Run monitor to pass Fault B diagnostic twice as shown for cycle 10a and cycle’10b in F
bminator criteria necessary to erase a permanent fault. Verify permanentfault remaing

ine running operation for cycle 10a

ast data for engine speed (e.g., SPN 190).

6.10.1.2 Warn ciiteria:

a. If engine spegq
6.10.2 Complete

6.10.2.1 Actions

a. Wait for many
b. Wait a total off
c. Turnengine o
d. Wait 1 minute
e. Start engine.

d is < 400 rpm, prompt/warn operator to confiti engine is running and then press entg

cycle 10a

facturer's recommended timefor Fault B to be detected as passed.
at least 2 minutes to establish cycle

ff

6.10.3 Verify eng

igure 2, but do not
during cycle 10b.

-

ine.funning operation for cycle 10b

6.10.3.1 Actions:

a.

Gather broadcast data for engine speed (e.g., SPN 190).

6.10.3.2 Warn criteria:

a.

If engine speed is < 400 rpm, prompt/warn operator to confirm engine is running and then press enter.
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6.10.4 DMZ28: Pe
6.10.4.1 Actions:

a.

rmanent DTCs

6.10.4.2 Fail criteria:

a. Failif no ECU

reports a permanent DTC.

b. Fail if any ECU does not report MIL off. See section A.8 for allowed values.

c. Fail if NACK A

6.10.5 Part 10 to

6.10.5.1 Actions
a. Wait for many
b. Wait a total of
c. Turn engine o
d. Wait 1 minute
e. Start engine.

f. Proceed with

6.11 Part 11 Exe

Part 11 Purpose:
permanent fault.

10 minutes of eng
atidle. Refertos

6.11.1 Verify eng
6.11.1.1 Actions

a. Gather broadg

ot recelved from OBD ECUS that did not provide a DMZ2s message.

Part 11 Transition

facturer's recommended time for Fault B to be detected as passed.
at least 2 minutes to establish 2" cycle.

ff.

part 11, General Denominator Demonstration.

Fcise general denominator

Run monitor to pass Fault B diagnostic and to meet general denominator criteria neg
erify permanent fault and othéndata in KOER. The general denominator demonstratig
ine run time. Five minutes of the 10 must be above 1150 rpm. At least 30 s of the 1
bction 5 for needed operation control settings.

ine operation

ast data-for engine speed (e.g., SPN 190).

6.11.1.2 Warn cvliteria:

a.

6.11.2 DM26: Diagnostic readiness 3

6.11.2.1 Actions:

a.

Global DM26 (send Request (PGN 59904) for PGN 64952 (SPN 3301)).
Record time since engine start.

Separately start tracking time in software to compare to reported values later in part 11.

DS DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)) to each OBD ECU.

essary to erase a
n requires at least
minutes must be

If engine speed is < 400 rpm, prompt/warn operator to confirm engine is running and then press enter.
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6.11.2.2 Fail criteria:zme

a.

b. Fail if no OBD

If more than one ECU responds, fail if times (since engine start) differ by > 2 s.

ECU provides a DM26 message.

6.11.3 DM21: Diagnostic readiness 2

6.11.3.1 Actions:

a.

DS DM21 (send Request (PGN 59904) for PGN 49408 (SPNs 3294, 3296)) to each OBD ECU.

b. Record distance (SPN 3294) and fime (SPN 3296) SCC (if supported) o compare Tater in test 6.77.

[

6.11.3.2 Fail Cri
a. Fail if NACK n
6.11.4 DM29: Re
6.11.4.1 Actions
a. Global DM29
6.11.4.2 Fail crit
a. Failifany EC
b. Fail if no ECU
c. For ECUs tha

d. For ECUs tha

6.11.4.3 Warn cijiteria:

a. Warnifany E
b. Warn if more
6.11.5 DM20: Mq

6.11.5.1 Actions

Global DM20

ria:
ot received from OBD ECUs that did not provide a DM21 message.

gulated DTC counts

send Request (PGN 59904) for PGN 40448 (SPNs 4104-4408)).

Bria:

) reports > 0 for emission-related pending, MIL<“on} or previous MIL on.
reports > 0 for Permanent DTC.

support DM27, fail if any ECU reports.>'0 for all pending DTCs (SPN 4105).

do not support DM27, fail if any ECU does not report number of all pending DTCs =0

CU reports > 1 for Permanent DTC.
han one ECU reportts > 0 for Permanent DTC.

nitor performance ratio

XFF.

nnnnnn $

a.
b. Record all dat
6.11.6 DM28: Pe
6.11.6.1

Actions:

a.

cand R
=AY R A” I ] \UL1U\J\JL
a (ignition cycles, numerators, and denominators).

rmanent DTCs

Global DM28 (send Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)).
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6.11.6.2 Fail criteria:

a.

Fail if no ECU reports a permanent DTC.

b. Fail if any ECU reports a different number of permanent DTCs than indicated in DM29 response earlier in test 6.11.4.

6.11.7 DM20/DM28/Broadcast data: Waiting until general denominator is met

6.11.7.1 Actions:

a.

b.

e.

f.

Broadcast data received shall comply with the values defined in section A.1.

Wait 3 minutep.
Increase engine speed over 1150 RPM (a minimum of 300 s at this speed is required)
Periodic DS OM20 to ECUs that reported data earlier in this part and DS DM28s to ECU that reporte

earlier in this part (no more than once every 1 s) while timing engine operation versus \the’general d
requirement.

d permanent DTC
enominator timing

[Every 10t qdiery set may be reported in the log unless the failure criteria for,DM20 or DM28 were met].

After 300 s hgve been exceeded, reduce the engine speed back to idle,

6.11.7.2 Fail critgria:

a.

Fail if there islany DM20 response that indicates any denominator is greater than the value it was
before genergl denominator timing has elapsed.

Fail if there islany DM28 response that indicates the pérmanent DTC is no longer present before ge
timing has elapsed.

Fail if any bropdcast data is missing according te Table 3, or otherwise meets failure criteria during
periods.

6.11.7.3 Warn ciiteria:

a.

Identify any btoadcast data megeting warning criteria in Table 3 during engine idle periods. .

6.11.7.4 Actionsp:

a.

Once 620 s of engine_eperation overall in part 11 have elapsed (including over 300 s of engine op
RPM), end pefiodiccBM20 and DM28 and continue with test 6.11.8.

earlier in this part

neral denominator

engine idle speed

eration over 1150

6.11.8 DM20: Manitor rl_\nrfnrmnnr‘n ratio

6.11.8.1 Actions:

a.

DS DM20 (send Request (PGN 59904) for PGN 49664 (SPNs 3048-3049, 3066-3068)) to ECUs that reported DM20

data earlier in this part.

6.11.8.2 Fail criteria:

a.

b.

Fail if any response indicates that the general denominator (SPN 3049) has not incremented by one
in part 9.

Fail if NACK received from OBD ECUs that previously provided a DM20 message.

from value earlier
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6.11.8.3 Warn criteria:

a. Warn if any response indicates denominator for SCR, EGR, NOx sensor, boost, and fuel system have not incremented
by one.

b. Warn if any ECU response shows:
i. any monitor denominator greater than the general denominator;
ii. general denominator greater than the ignition cycle counter (SPN 3048); or

iii. if any numerator greater than the ignition cycle counter.

c. Compare all values to values recorded in part 1

i. Warn if any value (numerator, denominator, or ignition cycle counter) is less than their. corresponding value in part
1.

d. If more than gne ECU reports DM20 data, warn if general denominators or ignition cycle counts do hot match from all
ECUs.

6.11.9 DM28: Pgrmanent DTCs
6.11.9.1 Actions
a. DS DM28 (sepd Request (PGN 59904) for PGN 64896 (SPNs 1213-1215, 3038, 1706)) to each OBD ECU.
6.11.9.2 Fail crit¢ria:

a. Fail if no ECU|reports a permanent DTC.

b. Fail if the permanent DTC reported is not the same DTC as reported in DM28 in part 10.
c. Fail if NACK not received from OBD ECUs that did not provide a DM28 message.
6.11.10 DM5: Diagnostic readiness 1

6.11.10.1 Actions
a. DS DMS5 (sengl Request (PRGN 59904) for PGN 65230 (SPNs 1218-1223)) to each OBD ECU.
a. Record all daffa (i.e., which monitors are supported and complete or supported and incomplete).

a. Display monitprreadiness composite value in log.

6.11.11 DM26: Diagnostic Readiness 3
6.11.11.1 Actions:
a. DS DM26 (send Request (PGN 59904) for PGN 64952 (SPNs 3301-3305)) to each OBD ECU.

b. Record all monitor readiness this trip data (i.e., which supported monitors are complete this trip or supported and not
complete this trip).
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6.11.11.2 Fail criteria:

a. Failif response indicates time since engine start (SPN 3301) differs by more than + 10 s from expected value (calculated
by software using original DM26 response in this part plus accumulated time since then).

b. Fail if NACK not received from OBD ECUs that did not provide a DM26 message.
6.11.12 DM21: Diagnostic readiness 2
6.11.12.1 Actions:

a. DS DM21 (send Request (PGN 59904) for PGN 49408 (SPNs 3294, 3296)) to each OBD ECU.

6.11.12.2 Fail critgria:

a. Iftime SCC isjsupported, Fail if time SCC (SPN 3296) accumulation from time captured in Tést 6.11.3|is less than DM26
reported time since start (rounded down to the minute).

b. Fail if distance SCC (SPN 3294) is > 0.

c. Fail if NACK not received from OBD ECUs that did not provide a DM21 message.
6.11.13 Part 11 to|Part 12 Transition

6.11.13.1 Actions
a. Turn Engine Off.

b. Wait manufacjurer's recommended interval.
c. Turn Key On.
d. Start Engine Immediately.
e. Wait60s.
f.  Turn engine off.
g. Wait manufacfurer's recommended interval.
h. Turn Key On.

i. Proceed to P3rt 12¢

6.12 Part 12 Verify-deletion-of-fault-B-from-DM28

Part 12 Purpose: After general denominator criteria have been completed, verify permanent fault for Fault B was erased.
6.12.1 Verify engine operation
6.12.1.1 Actions:

a. Gather broadcast data for engine speed (e.g., SPN 190).
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6.12.1.2 Warn criteria:

a. If engine speed is > 0 rpm, prompt/warn operator to confirm engine is not running and then press enter.
6.12.2 DM26: Diagnostic readiness 3

6.12.2.1 Actions:

a. DS DM26 (send Request (PGN 59904) for PGN 64952 (SPNs 3303-3305)) to each OBD ECU.

6.12.2.2 Fail criteria:

a. Fail if any supported monitor (except CCM) that was "0= complete this cycle” in part TTis not reporiing “1=not complete
this cycle”.

b. Fail if NACK rot received from OBD ECUs that did not provide a DM26 message.
6.12.3 DM5: Diagnostic readiness 1

6.12.3.1 Actions
a. DS DMS5 (sengl Request (PGN 59904) for PGN 65230 (SPNs 1221-1223))¢oeach OBD ECU.
b. Display monitpr readiness composite value in log.

6.12.3.2 Fail critgria:

a. Fail if any supported monitor (except CCM) that was “0= comiplete” in part 11 is now reporting “1=nof complete”.
6.12.3.3 Warn cijiteria:

a. Warn if DM5 reports fewer completed monitors than DM26 in step 6.12.2.1.
6.12.4 DM28: Pdrmanent DTCs

6.12.4.1 Actions
a. DS DM28 (sepd Request (PGN-59904) for PGN 64896 (SPNs 1213-1215, 1706, and 3038)) to each/ OBD ECU.
6.12.4.2 Fail critgria:

a. Fail if any ECU reports:apermanent DTC.

b. Fail if NACK rotreceived from OBD ECUs that did not provide a DM28 message.

6.12.5 DM29: Regulated DTC Counts
6.12.5.1 Actions:

a. Global DM29 (send Request (PGN 59904) for PGN 40448 (SPNs 4104-4108)).
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6.12.5.2 Fail criteria:

a. Fail if any ECU reports > 0 for emission-related pending, MIL-on, previous MIL on, or permanent DTC.

b. For OBD ECUs that support DM27, fail if any ECU reports > 0 for all pending DTCs (SPN 4105).

c. For OBD ECUs that do not support DM27, fail if any ECU does not report number of all pending DTCs = OxFF.
d. Failif no OBD ECU provides a DM29 message.

6.12.6 DM1: Active diagnostic trouble codes (DTCs)

6.12.6.1 Actions
a. Receive broadcast info (PGN 65226 (SPNs 1213-1215, 1706, 3038)).

6.12.6.2 Fail crit¢ria:

a. Fail if any ECU does not report MIL off or not supported. See section A.8 for allowed values.
b. Fail if any ECU reports active DTCs.

6.12.7 DM21: Diggnostic readiness 2

6.12.7.1 Actions
a. Global DM21 [send Request (PGN 59904) for PGN 49408 (SRNs 3294, 3296)).
6.12.7.2 Fail critg¢ria:

a. Fail if any ECU reports distance SCC (SPN 3294) >'0-

b. Fail if any ECU reports < 10 minutes for time SCC (SPN 3296), if supported.

c. If more than one ECU responds, fail if valugs reported for time SCC differ by > 1 minute.
d. Fail if no OBD ECU provides a DM24 message.

6.12.8 DM7/ DMB0: Command noh=continuously monitored test/scaled test results

6.12.8.1 Actions

a. DS DM7 with [TID_250-and each SPN+FMI from list created in part 1.

b. Record all valbesforanyECY-address+SPN+FM-thathas-nen-initialized-values:
6.12.9 DM11: Diagnostic data clear/reset for active DTCs

6.12.9.1 Actions:

a. DS DM11 (send Request (PGN 59904) for PGN 65235) to each OBD ECU

b. Wait 5 seconds before checking for erased data.
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6.12.9.2 Fail criteria:

a.

b.

Fail if any OBD ECU does not respond with a NACK

(pass if it erases either all or none).

one or more other OBD ECUs do not erase diagnostic information.

6.12.9.3 Actions
a. Global DM11.
b. Wait 5 second

6.12.9.4 Fail crit

a. Fail if any OB

b. Warnif any O

c. Check diagno
none).

d.

erase diagnog
6.12.10 DM7/ DM
6.12.10.1 Actions
a. DS DM?7 with
b. Use responseg
6.13 Application
Parts 6.1 through
Systems may be

message request.
distributed implen

engine off and engine ranning segments in the following ways: Each ECU will need a recommended me|

DM12 fault.

Fail if one OBD ECU or more than one OBD ECU erases diagnestic information and one or more ¢

Check diagnostic information as described in section A.5 and fail if any ECU partially erases diagnostic information

For systems with multiple ECUs, fail if one OBD ECU or more than one OBD ECU erases diagnostic information and

s before checking for erased data.
Bria:

D ECU responds with a NACK

BD ECU responds with an ACK.

stic information and fail if any ECU partially erases diagnostic information (pass if it &

tic information. See section A.5 for the methods:to check for erasure of diagnostic infq

B0: Command non-continuously monitored‘test/scaled test results

TID 250 for specific ECU address+SPN+FMI that had non-initialized values earlier in H
5 to help verify coordinated DM11 code clear in this part (i.e., all or no ECUs clear).

o Distributed Systems

6.12 describe tests that generally support a monolithic implementation model for the
mplemented,inia distributed fashion, where more than one device may respond to

Paragraphs.6.13.1 and 6.13.2 provide guidelines that adapt the procedures in Parts 6
entations.~The parts are iterated among the separate ECUs. Such iteration shall be

rases either all or

ther ECUs do not
rmation.

art.

HD OBD system.
h given diagnostic
1 through 6.12 for
partitioned among
thod for creating a

6.13.1 Step-wise

parallel evaluation of components

The procedure in parts 6.1 through part 6.12 generally implement a step-wise parallel evaluation that iterates each test part
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 Parts 6.1 through 6.12 presume that each device in a distributed system 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 comput

er.
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6.13.2 Sequential evaluation of components

The procedures above can be 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 parts 1 and 2 once. Obtain CAL ID and CVN for each ECU in the distributed system.

2. lterate Parts 3 through 12 for each ECU in the distributed system. Use two faults for each ECU as implants for Fault A
and Fault B of Figure 2.

Sequential evaluation of components may be better suited to those systems that are more loosely coupled and require
disparate fault stimulation in order to be fully exercised. For sequential evaluation, a single trip CCM failure will be needed
for each distribute@™ ECU-

7. TEST PROCHBDURES FOR EURO IV AND EURO V

Section 7 discusses test procedures provided in the December 2008 revision for Euro IV and Euro V engines. Section 7.1
discusses testing with the engine off. Section 7.2 discusses testing with the engine running. AWithin each subsection, the
Request and Response message data for each of the allowed protocols and test mode (service) that negd to be conducted
are defined. Evaljation criteria to judge success or failure are defined. Table 11 shows which services are tested under
each operating cohdition.

NOTE: EU/UN/ECE regulations do not define or reference formal production-yehicle evaluation requirgments for Euro 1V
and V enpines using SAE J1939. US EPA regulations, which_fefer to SAE J1939 standards for standardized
diagnosti¢ communications before the adoption of HD OBD requirements, also do not define or reference formal
production vehicle evaluation requirements for engines_or vehicles. Retroactive application of these
recommendations is not required by this recommended practice.

Table 2 — EURO 1V/V conditions and services tested

Diagnostic
Section Condition Messages (DM) Purpose
DMS5; DM6, DM4,
7.1-7.3 |[|No Malfunctions DM10, DM11, DM12, Basic test Service support
DM19, DM23
7.4-7.7 ||Pending Trouble Codes gmg,some, DM24, DTC and status properly repdrted
7.8 Active Trouble Codes DM12 Emission related DTCs

It is expected that formal testing-will be conducted on a production vehicle containing no faults with the Test Computer
connected via the[SAE J1939x13 diagnostic connector. Formal testing will follow the order defined in this document.

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

a. Battery voltage atthe SAF 11939 connectar pin must be between 11.0 and 32 0 valts (i e  naminal 12+ or 24-volt 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 Section 5.2.

f. The Test Computer will use the preferred addresses defined in SAE J1939 for an off-board diagnostic-service tool.

g. Procedure to determine when the link drops out — Send SAE J1939 request for DM 5. The proper response from all
OBD ECUs will be verified or the diagnostic link will be flagged as being “down” and the test aborted.
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h. Itis assumed that all OBD emission or diagnostic-critical ECUs support DM 5. Also, the number of emissions related
ECUs are specified for the vehicle each with their CAL IDs and CVNs.

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 Compliance Test — No Malfunctions
This Section consists of a series of tests for evaluating the OBD compliance of the system under test. The purpose of these

tests are to verify proper response behaviors of the OBD ECUs when there are no OBD, or emissions related failure
conditions present.

7.1.1  Perform NICBulb check, engine off

PURPOSE:This tgst determines that the MIL behaves as required by OBD legislation.
Procedure:
¢ Ignition off for|at least 60 s. Connect Test Computer to the SAE J1939-13 connector.
e Turn ignition gn. Do not crank engine.

Evaluation criteria

o Visually verify] that the MIL is on for a minimum of 15 s before proceeding. The MIL may remain|illuminated for an
indefinite amqgunt of time until the engine is started.

7.1.2  Verify communication, ignition on, engine off
PURPOSE:To verify that the allowed protocol is supported*and that at least one ECU on the vehicle sends a response
messape of the correct format. Also, to verify<the number of responses match the number oflemissions related
components.

Procedure:

Test Computer sepds a SAE J1939 request.message for DM5.

Message PGN: 59904 (Request)

Source¢ Addr: SA of Test Computer

Destinhtion Addr; 255 (Global destination)

Data: Data Description Byte Value (Hex)
Bytq 1 PGN of requested message CE
Bytd 2 (i.e., DM5 - PGN = 65230, 0XxO0FECE) FE
Bytgd 3 00

Figure 3 - Diagnostic readiness 1 (DM5) request message

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 DMS definition

(Use OBD Type as defined.)

Figure 4 - ECU#x response: diagnostic readiness 1 (DM5) response message
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Evaluation criteria

e Operator prompt 1 asks for the number of emission-related ECUs in the vehicle.

e The Engine ECU must be one of the responders to the DM5 request.

e The Test Computer shall record the different Source Addresses that provide the DM5 responses.

o If all of the predetermined emissions-related ECUs do not positively respond to the requested DM5 message, this shall
be flagged as a failure. The value provided for OBD_Compliance shall indicate Euro IV or Euro V emissions.

7.1.3 Clear DTCs (DM11), engine off

PURPOSE: To yerify that, with the ignition on and engine off, all ECUs provide the correct responsé¢ to a SAE J1939

reqliest for DM11.

Procedure:

e Transmit a SAE J1939 request message for DM11 to each OBD compliant ECU and observe response message. The
Test Computgr will send a SAE J1939 Request message for DM11 to the devices that responded t¢ DM5 as an OBD
compliant devjce.

e Any Test Computer meeting these specifications must wait 5 seconds ‘before proceeding to nex{ step to allow for
NVRAM read/write times.

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 D3
Bytg 2 (i.e., DM11 - PGN = 65235) 0xO0FED3) FE
Bytgd 3 00

Figure 5 - Clear.active diagnostic codes (DM11) request message

Message PGN: 59392 (ACK)

Source¢ Addr: SA of Responding ECU

Destinption Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Bytq 1 0.for Faults Cleared (As defined for ACK in SAE J1939-21) See ACK defipition
Bytg 2 FF
Bytd 3 FF
Byte4 EE
Byte 5 Source address of Test Computer XX
Byte 6 PGN of requested message D3
Byte 7 (i.e., DM11 - PGN = 65235, 0xO0FED3) FE
Byte 8 00

Figure 6 - ECU#x response: acknowledge message
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Evaluation criteria:

For each DM11 message sent to an OBD ECU, only that OBD ECU must respond with message as shown in the response
in Figure 6 above. If any other OBD ECU responds to this diagnostic message, it shall be flagged as a failure.

7.1.4  Verify MIL status bit, engine off

PURPOSE: To verify the correct response to a SAE J1939 request for DM12, and that DTCs and the MIL status bit are
not set.

NOTE TO MANUFACTURERS: During bulb testing, MIL status bits 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.

Procedure:

e Test Computdr sends a SAE J1939 request message for DM12 to all OBD compliant ECUs/(Separate requests should
be sent to eagh ECU by the Test Computer.)

Messdge PGN: 59904 (Request)

Sourc¢ 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 D4
Bytd 2 (i.e., DM12 - PGN = 65236, 0OxO0OFED4) FE
Bytq 3 00

Figure 7 - Active emissions- related.faults (DM12) request message

Message PGN: 65236 (DM12)

Source¢ Addr: SA of Responding\ECU

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

Data: Data Description Byte Value (Hex)
Bytd 1-8 | As defined for DMA2.in SAE J1939-73 See DM12 defjnition

(should be Zero in“bytes 3-6 to indicate no faults)

Figure 8 - ECU#x response: active emissions- related faults (DM12) response message
Evaluation criteria

All OBD compliant ECUs «nust respond with a message as shown in the response in Figure 8 above. Responses are
expected from all ptherOBD compliant ECUs on the vehicle. If the MIL status bit is not “off”, a failure shpll 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.
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Procedure:

confirms that there are no pending codes.

The Test Computer transmits a SAE J1939 Request message for DM6 to each OBD compliant ECU on the vehicle and

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 CF
Byte 2 (i.e., DM6 - PGN = 65231, 0OXOOFECF16) FE
Byte 3 00 _
Figure 9 - Pending Emissions- related Faults (DM6) request message
Message PGN: 65231 (DM6)
Source¢ Addr: SA of Responding ECU
Destinption Addr: N/A (PGN does not support 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 bytes 3-6 to indicate no faults)
Figure 10 - ECU#x response: pending emissions- related faults (DM6) response message

Evaluation criteria
[ ]

Verify that DM

[ )
problem and s

7.1.6 Verify dat

NOTE: Hybrid El
setting. T

PURPOSE: To
det
off (¢

Procedure:

Test Computs

6 response received from all OBD compliant ECUs.

Verify that emission-related faults have been cleareds\Any fault code reported in this message i

hould be flagged as a failure.
h stream information - monitor current powertrain diagnostic data, engine off

ctric Vehicles (HEVs) have engine controls that can start and stop the engine withou
e operator must ensure that the engine is off when performing the test.

verify that all OBD Compliant ECUs transmit appropriate diagnostic DM
ermine which SPNs are supported by each ECU and to check that the returned data
onditions.

OBD compliar

ndicates a current

regard to ignition

24 response to
s valid for engine-

B Stream) to each

rdransmits a SAE J1939 Request for DM24 (SPN support for Freeze Frame and Dat|

reported by each ECU as belng supported

bl. Note the SPNs

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 B6
Byte 2 (i.e., DM24 - PGN = 64950, 0xO0FCB616) FD
Byte 3 00

Figure 11 - SPN Supported for freeze frame and data stream (DM24) request message
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Message PGN: 64950 (DM24)

Source Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Hex)
Byte 1-n | As defined for DM24 in SAE J1939-73. Note: n > 8 so See DM24 definition

Transport Protocol is used.

Evaluation criteria:

If no DM24 respaonse is received from each OBD ECU, a failure shall be flagged

Figure 12 - ECU#x response: SPN Supported (DM24) response message

If a DM24 res
84 are reportd
SPNs are not

Monitor the S
should be zer

Note that a la
have reported
previous regu

7.2 Verify communication with engine running

PURPOSE: Verif]
vehig

Procedure:

e Move ignition

NOTE: Some pov

position o
e Repeatthe te
time is SPN 8
7.2.1  Verify DM

PURPOSE: To v
ECU

pbonse is received from at least one ECU, then the test unit should verify that the SRNs
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 notreported, or repo
value, a failurg¢ will be flagged.

h

d at least once as Data Stream parameters among all the Data Steam parameter res

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

y that the allowed protocol is supported and\that a response message of the correct fo
le with engine running.

to crank position and start engine."Let engine idle for 1 minute.

vertrain control systems have‘engine controls that can start and stop the engine withou
- setting. The operator must ensure that the engine is running when performing the test

bts in Sections 6.2—.6.6 above, but with engine running. Note that the evaluation criteri
l (vehicle speed) should be zero and SPN 190 (engine speed) should not be zero.

4 — request\powertrain freeze frame data, engine running

prify that all ECUs respond correctly to requests for DM4 when there is no DTC stored
supports Freeze Frames, and that the current Freeze Frame is empty (since faults ha

ponses.

92, 110, 190, and
If all four

es for 190 and 84
rted with non-zero

bort that the ECUs
Llation, but not for

'mat is sent by the

t regard to ignition

e.g., turn on A/C.

q for test 6.6.1 this

, that at least one
ve been cleared.)

Procedure:

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

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 CD
Byte 2 (i.e., DM4 - PGN = 65229, 0OxOOFECD1s) FE
Byte 3 00

Figure 13 - Freeze frame (DM4) request message
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Message PGN: 65229 (DM4)
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 DM4 in SAE J1939-73
(should be Zero in byte 1 to indicate no faults)

See DM4 definition

Figure 14 - ECU#x response: freeze frame (DM4) response message

Evaluation criteria:

e Verify at least Wmmmmm;mammmmamﬁuure. This support
may be providled by DM4 or DM25, depending on the compliance level (if no ECU supports DM4/ request DM25 to

assure suppoit.)

o Verify each ECU that returns a Freeze Frame (DM4) message must have bytes 1-5 of the'data portipn of the message

set to zero, since faults have been cleared and there is thus no Freeze Frame data available.

7.3  Verify vehicle information, engine running

PURPOSE: To verify that all ECUs respond correctly to SAE J1939 requests with\the engine running ang to verify that VIN
and PM19 (CAL IDs, and CVNSs) are supported in the returned responses for reprogrammable ECUs.

7.3.1  Verify VIN

Verify the vehicle pupplies one VIN.

Procedure:

e Test Computdr sends a SAE J1939 request message-for VIN PGN to the Global Address.

Message PGN: 59904 (Request)

Sourc¢ Addr: SA of Test.€omputer

Destinption Addr: 255 (Glebal)

Data: Data Description Byte Value (Hex)
Byt 1 PGN of requested message EC
Bytg 2 (i.e., Vehicle ID - PGN = 65260, 0XxOOFEECs) FE
Bytgd 3 00

Figure 15 - VIN request message

Messgge PGN: 65260 (Vehicle Identification)

Sourcg Addr: SA of Responding ECU

Destinhtion-Addr: N/A{PGN-does-not-support Destination-Addressing)

Data:

Data Description

Byte Value (Hex)

Byte 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)

See definition in SAE
J1939-71, VIN
assigned by Mfgr.

Figure 16 - ECU#x response: VIN message
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Evaluation criteria:
e Ifmore than one VIN is reported for the vehicle, a failure will be flagged. If multiple ECUs report VIN, all must be identical.

e 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.

| VIN Character | SAE J272 | ISO 3779 |

Figure 17 - VIN reference

7.3.2 Verify CAEHB
PURPOSE: To yerify that each OBD compliant ECU provides CAL ID and CVN.
Procedure:

e Test Computdr sends a request for DM19 to each OBD compliant ECU to get CAL IDt@nd CVN.

Messdge PGN: 59904 (Request)

Source¢ Addr: SA of Test Computer

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

Data: Data Description Byte Value (Hex)
Byt 1 PGN of requested message 00
Bytd 2 (i.e., DM19 - PGN = 54016, 0x00D300) D3
Bytq 3 00

Figure 18 - Calibration information (DM19) request message

Message PGN: 54016 (DM19)

Source¢ Addr: SA of Responding ECU

Destinption Addr: SA of Test Gomputer

Data: Data Description Byte Value (Hex)
Bytd 1-8 | As defined for DM49 in SAE J1939-73 See DM19 defjnition

(CVN, CAL ID. pairs)

Figure 19 - ECU#x fesponse: calibration information (DM19) response message
Evaluation criteria

o Verify that all ECUsrespond correctly to SAE J1939 requests.

e All CAL IDs mustcontain 1 to 16 printable ASCII characters.

e Test Computer operator prompt asks for the number of emission-related ECUs in the vehicle. Verify that CAL IDs and
CVNs are supported by the expected number of ECUs, and agree with the expected response.

e Test Computer operator prompt asks for the number of emission-related ECUs in the vehicle. Each emission-related
ECU shall output one or more CAL IDs (every OBD ECU must report its own CAL ID; however, some ECUs may report
multiple CAL IDs). If CAL IDs do not match expected value, then flag as a warning.

7.4  Test vehicle with a fault 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.
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7.4.1 Induce circuit fault

PURPOSE: Induce a circuit fault that will generate a MIL light and a single DTC with the engine idling in preparation for

the services tests in the remainder of the tests in this section.

Procedure:

e With ignition off and engine off, disconnect a sensor that is tested continuously (e.g., Engine coolant temperature, Intake

Manifold Pressure, Atmospheric Pressure, Fuel Pressure, etc.).

Fault selection criteria:

e The selected fault should generate a MIL light and a single DTC with the engine idling in a short p

<10 s) for only one ECU.

e The selected fault shall illuminate the MIL during the first driving cycle to allow proper testing.in a mar

In this case, g pending DTC a confirmed DTC and MIL will be set on the first driving cycle.

NOTE: This will not completely test the functions of the Pending DTC or Freeze Frame capture for Pend

is not neefed to test the communication capabilities of the system.

Start engine, let idle for one minute or whatever time it takes to set a pending DT €. Note: Some powertra
have engine controls that can start and stop the engine without regard to ignition position. The operato

the engine is on when performing the test, e.g., turn on A/C or defroster.

7.4.2  Establish pommunication (SAE J1939), engine running

PURPOSE: To yerify that the SAE J1939 protocol is supporteéd and that the response message of th

senf by the vehicle.

Procedure:

e Test Computgr sends SAE J1939 request message for the DM5 (Diagnostic Readiness 1) mess|

Destination address.

eriod of time (i.e.,

ufacturing setting.

ing DTCs, but this

in control systems
must ensure that

b correct format is

age to the Global

Message PGN: 59904.(Request)

Source¢ Addr: SAcof Test Computer

Destinption Addr: 255 (Global destination)

Data: Data Description Byte Value (Hex)
Bytq 1 PGN.of requested message CE
Bytg 2 (ile), DM5 - PGN = 65230, 0XO0FECE) FE
Bytgd 3 00

Figure 20 - Diagnostic readiness 1 (DM5) request message

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

Figure 21 - ECU#x response: diagnostic readiness 1 (DM5) response message
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Evaluation criteria:

If the specified number of emissions-related modules does not positively respond to an OBD diagnostic message, this shall
be flagged as a failure.

7.4.3 Verify DM6 - request pending emission-related DTCs, engine running

PURPOSE: To verify that all modules respond correctly to a DM6 (Pending DTCs) request and there is at least one pending
emission-related DTC reported.

Procedure:

e Every 0.500 §, Test Computer will send a SAE J1939 Request message for DM6 to Global Addriss to get pending
DTCs. If DTC|is set, Test Computer will prompt user that DTC has been set and to continue. If mo,pénding DTC is set,
after 30 s the [Test Computer will prompt the user to continue without a pending DTC (logged,as’a fajlure).

Messdge PGN: 59904 (Request)

Sourc¢ Addr: SA of Test Computer

Destinption Addr: 255 (Global destination)

Data: Data Description Byte Value (Hex)
Bytq 1 PGN of requested message CF
Bytd 2 (i.e., DM6 - PGN = 65231, 0xOOFECF) FE
Bytq 3 00

Figure 22 - Pending emission related DTCs/(DM6) request message

Messdge PGN: 65231 (DM6)

Sourcé¢ Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Heix)
Bytg Lamp Status (See DM6 for specifics) XX
Bytg 2 Lamp Status (See DM6 for specifics) XX
Bytg 3 1st Pending DTC=[SPN Lkow 8 bits, XX
Bytg 4 SPN:Mid 8 bits, XX
Byt 5 SPN Upper 3 bits and FMI, XX
Bytg 6 SPN Method and Occurrence Cnt] XX

Byte n*4—1 | nth Pending DTC=[SPN Low 8 bits, XX

Byte[n*4 SPN Mid 8 bits, XX
Byte n*4+1 SPN Upper 3 bits and FMI, XX
Byte n*4+2 SPN Method and Occurrence Cnt] XX

Figure 23- ECU#x response: pending emission related DTCs (DM6) response message

Evaluation criteria

Verify at least one DM6 pending DTC response with a non-zero DTC should be received. If at least one is not received it
shall be flagged as a failure.

7.5 Verify DM25 — request expanded freeze frame (DM25) data

PURPOSE: To verify that all modules respond correctly to DM25 (Expanded Freeze Frame) requests if a freeze frame is
stored and expanded freeze frame support is required by the regulations.

Procedure:

e The Test Computer will send a SAE J1939 Request message for DM25 to the Global destination address to read freeze
frame data (DTC).
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Message PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destination Addr: 255 (Global destination)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message B7
Byte 2 (i.e., DM25 - PGN = 64951, 0xO0FDB7) FD
Byte 3 00

Figure 24 - Freeze frame data (DM25) request message
Message PGN: 64951 (DM25)
SourceAddr: SAof Docpnnding ECU
Destindtion Addr: N/A (PGN does not support Destination Addressing)
Data: Data Description Byte Value (Hex)
Byte 1 1st Freeze Frame Length XX
Byte 2 1st Freeze Frame DTC = [SPN Low 8 bits, XX
Byte 3 SPN Mid 8 bits, XX
Byte 4 SPN Upper 3 bits and FMI, XX
Byte 5 SPN Method and Occurrence Cnt] XX
Byte 6 Parameter Data for 1st Freeze Frame XX
Byte m XX
Byte (n-1)"m + 1 nth Freeze Frame Length XX
Byte {n-1)*m + 2 | nth Freeze Frame DTC = [SPN Low-8 bits, XX
Byte (n-1)*m + 3 SPN Mid 8 bits, XX
Byte {n-1)'m + 4 SPN Upper 3 bits and FMI, XX
Byte {n-1)*m + 5 SPN Method<and Occurrence Cnt] XX
Byte (n-1)*m + 6 | Parameter Data for nth Ereeze Frame XX
Byte m*n XX

Evaluation criteria

Figure 25 - ECU#x response: freeze frame (DM25) response message

o |If atleast one|[ECU complying with-OBD level of CCR1971.1 does not support DM25, this shall be flagged as a failure.

e For each ECM that suppafts"DM25, verify the Freeze Frame length(s) correctly correspond with the [length of the Data
field. If the Freeze Framg length and Data field length do not correspond correctly, then this shafl be flagged as a

failure.

7.6 Verify DM4 [-tequest freeze frame data, engine running

PURPOSE: To verify that all modules respond correctly to DM4 (Freeze Frame) requests if a freeze frame is stored.

7.6.1 Standard freeze frame

Procedure:

e The Test Computer will send a SAE J1939 Request message for DM4 to the devices that responded to DM5 as an
OBD compliant device.
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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 CD

Byte 2 (i.e., DM4 - PGN = 65229, OxOOFECD) FE

Byte 3 00
Figure 26 - Freeze frame data (DM4) request message

Message PGN: 65229 (DM4)

Source-Addr: SAof Docpnnding ECU

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

Data: Data Description Byte Value (Heix)
Bytg 1 1st Freeze Frame Length XX
Bytg 2 1st Freeze Frame DTC = [SPN Low 8 bits, XX
Bytg 3 SPN Mid 8 bits, XX
Bytg 4 SPN Upper 3 bits and FMI, XX
Byt 5 SPN Method and Occurrence Cnt] XX
Bytg 6 1st Freeze Frame Required Parameters Data XX
Bytq 13 XX
Bytq 14 1st Freeze Frame Optional Parameters Data XX
Byt¢ m XX

Byte k + 1 | nth Freeze Frame Length [starts atk £m * (n—1) + 1] XX
Byte k + 2 | nth Freeze Frame DTC = [SPN Low.8 bits, XX
Byte k + 3 SPN Mid 8 bits, XX
Byte k + 4 SPN Upper 3 bits and FMI, XX
Byte k + 5 SPN Method and Occurrence Cnt] XX
Byte K + 6 | nth Freeze Frame Required Parameters Data XX
Byte H + 13 XX
Byte H + 14 | nth Freeze Frame Optional Parameters Data XX
Byte k+m XX
Figure 27 - ECU#x response: freeze frame (DM4) response message
Evaluation criteria
o If an ECU dogs‘not support DM4, it shall respond with a NACK to a DM4 request instead of the Figure 27 data bytes.

e |If an ECU supports DM4 but has no accumulated freeze frames to report, it shall respond with a DM4 message with
0x00 in byte 1, 0x00 in bytes 2 through 5 and OxFF in bytes 6 through 8.

e Freeze frame may be stored when pending DTC is set; however, it is not required. If freeze frame is not stored for
pending codes, byte 1 of the DM4 message is reported as 0x00 for each ECU response. If this is the case, skip the
remainder of Section 7.6.

one of the DTCs reported in DM6 for the ECU.

If freeze frame is supported for pending codes, verify that a Freeze Frame DTC in the DM4 messages is the same as
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