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1. SCOPE

The purpose of this Recommended Practice is to verify that vehicles and/or components are capable of communicating a
required set of information, in accordance with the diagnostic test messages specified in SAE J1939-73, to fulfill the off-
board diagnostic tool interface requirements contained in the government regulations cited below.

This document describes the tests, test methods, and results for verifying diagnostics communication from an off board
diagnostic tool (i.e. scan tool) to a vehicle and/or component. SAE members have generated this document to serve as a
guide for testing vehicles for compliance with ARB and other requirements for emissions-related on-board diagnostic

(OBD) functions for heavy duty engines used in medium and heavy duty vehicles.

The development
message service
vehicles. The D
emissions and dig
for ARB and US
Requirements. T
compliance suppd

2. REFERENCE

At the time of pu

references in sech

references in sect
2.1 Applicable [

The following pub
latest issue of SA
2.1.1 SAE Publ

Available from SA
USA and Canada

SAE J272
SAE J1939
SAE J1939-03

SAE J1939-11

of HD OBD regulations by US EPA and California’s Air Resources Board (ARB) reg

5 are exercised to evaluate diagnostic communication standardization requireme
bcember 2008 publication of J1939-84 described a test process for EURQ "W“and
gnostics regulations. The December 2010 version of the document added\a-test pla
EPA HD OBD requirements with emphasis on 13 CCR 1971.1 (I)(1) Verification
he user should reference the summary provided by SAE J1939-73)>Table 1 and
rt.

S

on 2.1.1 for 2013 HD OBD regulations. Cited regulations take precedence over this
on 2.1.1. Cited SAE specifications take precedence over this specification.

Documents

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

cations

\E International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877
or 724-776-4970 (outside USA), www.sae.orqg.

Vehicle Identification,Number Systems
Serial Control and"Communications Heavy Duty Vehicle Network — Top Level Docum
On Board Diagnostics Implementation Guide
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I.J:re that diagnostic

ts on production
EURO V engine
n and procedures
of Standardized
Table 2 for OBD
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vise specified, the

L606-7323 (inside

SAE J1939-13

SAE J1939-15

SAE J1939-21

SAE J1939-71

SAE J1939-73

SAE J1939-81

SAE J2403

Off-Board Diagnostic Connector

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

Vehicle Application Layer (Through May 2010)

Application Layer - Diagnostics

Network Management

Medium/Heavy-Duty E/E Systems Diagnosis Nomenclature
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2.2 Related Publications
The following publications are for information purposes only and are not a required part of this SAE Technical Report.
2.2.1 SAE Publications

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

SAE J1699°-3  OBD Il Compliance Test Cases

2.2.2 1SO Publications

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8]J02, Tel: 212-642-
4900, www.ansi.ofd.

ISO 3779:2009 Road vehicles -- Vehicle identification number (VIN) -- Content and structure
2.2.3 Other Puljlications
2.2.3.1 ARB Rggulations

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

13 CCR 1968.2| — Title 13, California Code Regulations, Section 1968.2, Malfunction and Djagnostic System
Requirementq for 2004 and Subsequent Model-Year Passenger Cars, Light-Duty Trucks, and Med{um-Duty Vehicles
and Engines (OBD II)

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

Note: See SAE J1939-73 section 2 and Table 2for a full list of ARB, European, and US EPA OBD regulilations supported
by SAE J1939-73.

2.2.3.2 ATA Tefphnology and Maintenance Council [TMC] Recommended Practices:

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

TMC RP1210 B Windows ™ _Communication API

Note: Windows™ [is attrademark of Microsoft Corporation.
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3. DEFINITIONS

The definitions provided in SAE J2403 apply to this document where used.

3.1 Definition of Terms

Drive Cycle — An engine or vehicle operating profile as described by OBD regulations including 13 CCR 1971.1.

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

Test Computer or

Warning — Resultg 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’publicd
Section 2.1, Appli¢able Publications.

3.2 Acronyms

The following are pommon acronyms used in this document:

ARB
CALID
CAN
CCM
CVN
DTC
ECM
ECU
EPA
HD OBD
HEV
ID

ISO
MIL
NVRAM
OBD I
PVE
SA
SAE
TID
VIN

Air Respurces Board

Calibraton Identification
Controller Area Network
Comprghensive Component Monitoring
Calibrajon Verification Number
Diagnostic Trouble Code

Engine [Control Module

Electronjic Control Unit
Environmental Protection Agency
Heavy-[Duty On Board Diagnostics
Hybrid Electric Vehiele
Identificgtion (rumber)

Internatjonal’ Standards Organization

itions listed under

Malfunction Indicator Lamp

Non-Volatile Random Access Memory
On Board Diagnostics (level 2)
Production Vehicle Evaluation

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

Test Identifier (See SAE J1939-73 DM7)

Vehicle ldentification Number
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4. OVERVIEW

The purpose of the test procedures given in sections 6 and 7 is to demonstrate that diagnostic communications with the
vehicle and/or component can be established and sustained, according to the SAE J1939 protocol for the diagnostic
services required by established OBD regulations. The demonstration shows that the communications implemented on
the vehicle provide data that adheres to the data structure defined in the SAE J1939-73, J1939-71 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.

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 diagnostjc_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 Vehiclgl Evaluation [PVE]
requirements givgn in 13 CCR 1971.1 (I)(1) Verification of Standardized Requirements. Test requiterments in section 7
are focused on OBD regulations that preceded 13 CCR 1971.1.

Figure 1 abstracts
the test computel
J1939 network ex
Diagnostic Messa
communication cg
required for engin

a J1939 network on the vehicle, which comprises the system under test. The netwg
using a compatible CAN interface for J1939 communications. TheC(test" computer
change data using the vehicle’s SAE J1939-13 connector. The test. computer reque
ges and records the vehicle network’s responses. These requests“and responses t
\pabilities like those defined in 13 CCR 1971.1 (h), which documents the communidg
es and contributing emissions related components. Since;many legacy scan tools

rk is exercised by
and the vehicle’s
5ts SAE J1939-73
brget the required
ation capabilities,
have relied upon

TMC RP 1210B for their J1939 Interfaces for diagnostic communications, ‘use of an RP1210B API for PVE testing is

highly desirable.
Off 1 On
Vehicle 1 Vehicle
Engine
| ECU
i
— e AN 4. J1939
i 1 | Network
11939 : :
©J1989-13 | J1939-13
Test Interface I Connector 1 Connector I
. Dash
Computer I () I() \ I oy —
i ( I J |
: 1 I
! l =
L. A !

Scope of
J1939-84
Testing

Other
ECUs

FIGURE 1 — SAE J1939-84 TEST SCOPE OVERVIEW

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

Destructive tests cannot be defined to evaluate standardized communication capabilities as a part of PVE [13 CCR
1971.1 ()(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.

4.2

Engine Specific Information Requirements

Engine manufactu
that are demonst
vehicle or running
and its subsequer

will provide an example of test results for a completed OBD diagnostic test — these test resultS must be

engine operating
that shall participg

4.3 Test Proced
The procedures d
testing. For exa
Adaptation of thes
4.4  Document (
Section 5 discus
Section 6 provide
Section 7 provide

5. TEST CONDI

This section disc
computer.

5.1 Test Vehicle
Before testing, the

engine, transmisg
failures. The vehi

rers must identify which faults are recommended to provide content for diagnostic(mg
ated in sections 6 and 7. Faults that are detected in a single ignition key cycle
the engine are required. These recommendations must provide clear instructiens fof
t repair. Engine manufacturers must also identify an SPN, FMI and Test Identificatio

bt its normal low idle speed. Finally, engine manufacturers must identify'the J1939 s
te in responses to queries.

ure Reuse

iven in sections 6 and 7 may have other applications beyend the specific purposes
mple, they may be used to evaluate the integration™of new components on the
e procedures for other purposes is the responsibility.of the user.

Dverview

S a test plan and test procedures for HD OBD vehicles, which are focused on 13 (
b test procedures for Euro IV and Eur@'V vehicle testing.

TIONS, TEST PLANNING, AND.COMMUNICATION CAPABILITIES

iIsses common test conditions for the vehicle and defines the measurement acc

4

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

The plurality of n

n-©BD ECUs support DM1 and DM2 to convey non-emissions related diagnostic i
lingering DM2 fautmﬁmmmmmwmmﬁmmrmi

bssage responses
vithout driving the
initiating the fault
h combination that
available from an
burce address(es)

of PVE regulation
ehicle or engine.

Ees common test conditions, test planning, and communication capabilities for the test computer.

CR 1971.1 ()(1).

racy for the test

se. The vehicle’s
free from known

formation. Since
est. This may be

particularly true of a recently produced vehicle where faults were cleared from each system by end of line processing.

NOTE: Vehicle manufacturers routinely screen vehicles for failures using DM1 and DM2 requests, where only those
vehicles with no faults displayed in replies for both DM1 and DM2 are deemed ‘ready to ship.” The HD OBD

system will experience queries for DM2, and should tolerate them without performance deterioration.

Some

incomplete vehicles may detect failures for equipment that is to be installed during a later stage of vehicle
manufacture for the vehicle application’s equipment and equipment operating controls.
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5.2 Test Conditions

Tests shall be performed using a stationary vehicle under ambient temperatures between 10 and 35 degrees Celsius. 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.

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

connector.

5.3 Test Planning

The engine mand
define:

Desired Vel
transmission

Hot/Cold tem
hot soak cou

Regulation td
Test process
Specific DT(
where a diag

stationary in

Methods rec

trip continuolis component monitoring fault, using-sensors which are most likely to be readily accq

technician td
recommendse
operating prdg
documented

Distributed g
monitoring s\

SPN and FM
FMI that doe

DM2 — Previ

facturer and vehicle manufacturer shall agree on the test plan for the vehicle. (F}
icle Configuration for testing — the desired vehicle model, engine displacemer
brake, and other equipment selections for the test.

perature soak conditioning — any limitations or guidelines for enginefluid temperature
d impact the data gathered from the OBD system based on monitoring conditions.

be tested — which OBD regulation and version is being tested?
selection — which test process model will be followed from the section 6 or section 7 @
s for inquiry into test results — which DTCs will provide scaled test results showing
nostic decision has been reached under theest conditions anticipated, where the \
controlled environment?
bmmended to demonstrate MIL_Statusé+- Test procedures assume that the method W
disconnect, and that such faults”will be detected as failures within an efficient
d method shall support drive eycle counting without vehicle movement. The failure m
file needed to detect the fault produced by the recommendation and recognize its d

for the test. See section.6.8.

ystems effects — wihat are the distributed elements of the emissions control system
stem? Which elements provide independent support for HD OBD communication req

| recommended to demonstrate completed test results — The recommendation may d

pusly Active Diagnostic Trouble Codes approach — Must vehicles having DM2 faults

5 not suppert the idle control or misfire monitors or demonstrates MIL_Status as a sing

is test plan must

t, engine family,

s, where a cold or

hoices?

a completed test
ehicle will remain

ill induce a single
bssible for the test
time frame. The
aturation time and
ive cycle shall be

and its HD OBD
uirements?

efine an SPN and
le trip fault.

be excluded from

providing ce

tification data? Da ECI I(Q) r‘nmlnriqing the QBD system also suppart DM22 \Which

if any, emissions

related DTCs may also be reported using DM2 during the test procedure?

5.3.1 Tailoring f

or Distributed Systems

Waiting Time — The amount of time a technician should wait in between test steps or for a fault to mature.

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 6.10 discusses additional tailoring considerations for
the HD OBD test procedure.
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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. 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 wil

be conducted on a production vehicle containing no faults with the test equipment

SAE J1939-13 diagnostic connector. When tests are conducted on vehicles with faults, test results)m

with care to assur
contained in resul

5.3.4 Tailoring {
Demonstration of
planning. When
other complete ve
interpret the resu
document.

5.4 Test Compt
5.4.1 Hardware

The test computg
documented in SA

5.4.2 Software
The test compute
5.4.3 Message
The message forn
5.4.4 Message

The test compute)
response timing is

b that the failure conditions do not impact the results. Additional faults will increase th
s and require a search for the expected DTC among them.

or Use During Component and/or Vehicle Developmental Testing

performance standards prior to production is commonplace asa part of verification

ests are exercised under development conditions, where initial ‘conditions, perform

hicle assumptions may not be satisfied, it is the responsibility, of the test user to tailor

Its based on the actual test conditions. Formal testing“shall follow the sequencs
ter Communication Capabilities

Interface

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

nterface

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

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

Timing

I shall\be capable of measuring the response time to an accuracy of at least 1 msg
specified in SAE J1939-21.

connected via the
ust be interpreted
e number of DTCs

nd validation test
nce sequence, or
he procedure and
b provided in this

piven for CAN as
J1939-13.

bc. The message

5.4.5 Throughput Capacity

The test computer shall be capable of sustaining repeated bursts of 100% bus utilization in excess of 500 msec. 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 (R)

Table 1 provides a summary test plan for PVE testing of assembled vehicles at Vehicle Assembly Plants as defined for 13
CCR 1971.1 (1)(1). The goal of this 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 single

drive cycle Comprehensive Component Monitoring (CCM) faults recommended by the engine manufacturer.

Table 1 identifies

nine test sections for PVFE testing, explaining the test objectives for each step These test sections are

provided in sectiops 6.1 through 6.9. Section 6.10 discusses distributed system effects on this plan.Tgsting begins with
the vehicle in a key off engine off state. Engine running tests follow the engine off tests.
TABLE 1 - TEST PLAN FOR HD OBD PVE
Test . L .
. Test Section Objectives Test Section Summtary
Section
| \F/{(:Lllltcslle Qualification — Key On Engine Off — No Verify InitiahConditions
Verify the)engine control system cgnfiguration and
demounstrate that all required data is provided while
oo : the‘engine is not running. Only veéhicles with no
Tests begin with a recently produced vehicle. The . :
: active faults (DM1), no pending faults (DM6), and no
vehicle shall have all assembly defects removed. confirmed faults (DM12) should prdceed with
Section Il. The vehicle shall have ¢xhibited the bulb
check where MIL_Status was observed as off.
Il Key Oh Engine Off — CCM Failure Stimulation Verify Engine Off System Respopse to Fault.
Verify HD OBD system response to a CCM failure
while the engine is not running. 'I_'he engine . The vehicle shall report the CCM failure according to
manufacturer shall recommend circuitsthat can readily 13 CCR 1971.1
be dis¢onnected while the engine-is.off to provide the -
failure [stimulus for these tests.
Il Key Oh Engine Off — Cléan CCM Failure Verify Clear Fault System Respohse
Responses should remain constant, as the fault still
exists. The command to clear fauli{s may complete,
Verify PBD system(response to a clear fault command | and temporarily show MIL_Status 3 Off. MIL_Status
when the fault has'not been corrected on the vehicle. shall revert to ON, after the failure {s again detected.
The failure shall be reported using same services as
displayed in Section .
[\ Key On Engine Off — Correct CCM Failure Verify Behavior with Fault Removed
The failure shall still be displayed in DM12, as three
Verify OBD system response to the correction to the (drive) cycles have not yet occurred. The fault will
CCM fault. not be seen in DM6 as pending faults must be
deleted within 10 seconds. [per 13 CCR 1971.1 (d)]
V Key On Engine Off — Clear CCM Failure Verify System Behavior with Fault Removed
The system shall exhibit no faults, after the DM11
command has been acknowledged. All required
Verify OBD system response to a clear command, data shall be capable of being prowdgd. [CCM
i ! , faults reported as permanent faults will be retained,
where the failure has been ‘fixed. .
as 3 drive cycles have not yet occurred to allow
them to be cleared.] Systems that do not clear faults
or provide other faults not related to the stimulus
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Tes_t Test Section Objectives Test Section Summary
Section
need not proceed with section VI.

\i Engine Running — No Faults Verify System Operation with Engine Running
The same vehicle shall be used for both the engine off
and_the engine running sections O.f the test. Thg Demonstrate that all required data is provided while
engine off sections shall be run prior to the engine the engine is running. Only vehicles with no active
running sections being run. Engine misfire monitoring faults (DM1), no endi-n faults (DM6), and no
at idle is suggested to demonstrate communication of confirmed fahlts (pDM12)gshouId roce’ed with
test results using the test results for cylinder 1. The Section VI P
enginP mantufacturer shall confirm the SPN and EMI to ection :
be usgd to demonstrate test results.

Vi Enging Running — Response to Fault Stimulus Verify System Operation with-Fa|lure Stimulus
Y?”fy DBD system responses with a fault preselnt. A The engine shall report the"CCM fgilure using DM1
single| trip CCM fault recommer_1ded by the engine and DM12. The failure may also bg reported using
manufacturer shall be used. This fault shall not DM28 Thé enaine.shall ontinue t;) rovide
disable misfire monitoring at idle. Verify the engine su o.rted broa%lcast 2nd on reque ‘t%PNs
provides data stream data with a fault present. PP quep

VIl Enging Running — Correct CCM Failure Verify System’Response with Fajlure Removed

The failure shall still be displayed ipn DM12, as three
(drive), cycles have not yet occurregl, and MIL_Status
Verify the OBD system’s response to the correction of | shallyemain ON. The fault may be|retained in DM6
the failure while the engine is running. The OBD as’'no drive cycle has yet been completed. Systems
systenp shall retain its ability to communicate all recording CCM faults as permanent faults shall
requirgd information. retain the display of the fault in DMpR8. MIL_Status
shall transition from On to Off after|three drive cycles
for the fault have been concluded.
IX Enging Off — Verify Engine Running Fault €lears Verify fault can be cleared after engine off

Turn engine off and wait before starting step 1 of
section IX. The wait time (as defined by the
manufacturer in section 5.3) provides an opportunity
for the| ECM to complete off:line activities, prior to
being g¢xercised when thekey is turned back to on
from off.

Verify failure that occurred while thg engine was
running can be cleared and that all|required
communications are provided. A wait time is
provided to allow for ECM backgropind tasks. For
those systems that do not accept QM11 while the
engine is running, the failure will bg displayed in
DM1. It shall continue to be displayed in DM12 (and
DM28, if previously recorded as permanent) as three
drive cycles have not been recordgd. After being
cleared, it may only be displayed i DM28.

Individual reques

6.1 Test Procedure Section | Vehicle Qualification

s inthe procedures below are shown as having either a global address, indicg
destination specificequest, indicated by [D]. Destination specific requests will typically be sent to tho
respond to a globaegue AS—A prov i v i est e i

ted by [G], or a
OBD ECUs that
0 section 5.3.4.

Qe

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

ID/CVN (DM19) and VIN (V).

communications is confirmed.

Finally, the ability of a tool to properly connect to the vehicle and its HD OBD
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TABLE 2 — VEHICLE QUALIFICATION TEST PROCEDURE
8l
Step | Test Step Objective Stimttrs Response Eriterta
8l Vehicle Qualification — Key|On Engine Off — No Faults Verify Initial Conditions.
1 Verify MIL_Status - Off during N/A ECU#X Active DTCs (DM1) MIL Status shall be reported as off in SPN 1213.
the bulb check period. Broadcast Message
Request Addresses and Names| | Address Claim (See Figure A.6. ECU#X Response Address Claim Receive netwprk responses. Ident_|fy address for
2 . function 0. If function 0 is not provided, assume SA 0
in use by network. J1939-81). (NAME) . ;
is the engine.
. Claim Address 250 or 249 . - L
3 Claim Tool Address (See Figure A.6. J1939-81). Claim an off-board tool addtess. Fail if tool cannot claim either address.
Verify OBD_Compliance defineq . . . ECU#X Response: Diagnostic At least one response shall indicate compliance to HD
4 the engine as an HD OBD g'ealgl?;;t'&;izd'g?és] 1 (DMS) Readiness 1 (DM5)-Response OBD. The SA of function 0 shall indicate compliance.
Engine. q 9 Message [2013 MY allowed values are 19 or 20.]
. I . ECU#X Response: Calibration
5 Verify that CAL ID matches the Calibration Information (DM19) Information (DM19) Response CAL ID and QVN shall match test request.
test request. Request Message [G] Message
. . ECU#X Response: VIN (VI) VIN provided ghall match door jam plate and test
6 Verify Vehicle VIN. VIN Request Message [G] Message (PGN 65260) request
7 Clear faults prior to subsequent Clear Active Diagnostic Codes ECU#X Response: Acknowledge Requests to dear faults shall be accepted for engine
test steps. (DM11) Request Message [D] Message off conditions
. . . e ECU#X Response: Component Id Verify that thel 3 field of the CI response provides a
8 Verify Engine Serial Number Component Identification (CI) [D] (Cl) Message (PGN 65259) non-zero engihe serial number
. . . it ECU#X Response: Active Verify SPN 0,|FMI 0, OC 0 and CM = 0 response
9 Ver_n‘y_there are no active Active Emissions- Relateq Rals Emissions- Related Faults (DM12) defined in J1939-73 paragraph 5.7.12. [Stop testing
emissions-related faults. (DM12) Request Message. [G] - S
Response Message and repair velicle if any faults are observed.]
Pending Emissions&Rélated Faults ECU#X Response: Pending Verify SPN 0,|FMI 0, OC 0 and CM = 0 response
10 Verify there are no pending faults 9 Emissions- Related Faults (DM6) defined in J1939-73 paragraph 5.7.6 [Stop testing and
(DM6) Request.Message [G] . )
Response Message repair vehicle|if any faults are observed.]
. . Previously Attive Emissions ECU#X Response: Previously Active | Verify SPN 0,[FMI 0, OC 0 and CM = 0 response
Verify there are no previously e . . .
11 - L Related DTCs (DM23) Request Emissions Related DTCs (DM23) defined in J1939-73 paragraph 5.1.23 [Stop testing
active emissions related faults. - S
Message\[G] Response Message and repair vehicle if any faults are observed].
12 Verify there are no permanent Permanent DTCs (DM28) Request | ECU#X Response: Permanent DTCs Note anv permanent faults received in the test lo
faults. Message [G] (DM28) Response Message yp 9
. There must b¢ no emissions related faults. [Non-
13 Verify there are no active faults. N/A ECU#X Af:yye DTCs (DM1) emissions related faults may be tolerated owing to
pluautast vicssayc . . .
incomplete vehicle construction effects.]
14 Verify HD OBD fault counts in DTC Counts (DM29) ECU#X Response: DTC Counts Verify DTC counts match prior display messages. [All
SPNs 4104 through 4108 Request Message [G] (DM29) Response Message are expected to be zero.] [Record counts in test log.]
. . . DTC Counts / Diagnostic ECU#X Response: DTC Counts / . . . . .
15 Verify Active and Previously Readiness (DM5) Request Diagnostic Readiness (DM5) Verify Active and Previously active counts in DM5 are

active counts in DM5 are zero.

Message [G]

Response Message

zero in SPNs

1218 and 1219.
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8l
Step | Test Step Objective Stimulus Response Criteria
ECU#X Response: DTC Counts / . . .
. . . ) . . Verify supported monitors are not ready in SPNs 1221,
16 Verify readiness Use prior response Diagnostic Readiness (DM5) 1223 _and 1223. [CCM may be reported as ready].
Response Message
SPN Supported For Freeze Frame )
17 Request supported Freeze And Data Stream (DM24) Request ECU#X Response: SPN Supported [Record SPN support in test log.]
Frame and broadcast data. (DM24) Response Message
Message [D]
Verify that the freeze frame is Expanded Freeze Frame (DM25) ECU#X Response: Expanded Verify format matches DM24 display. [An empty freeze
18 Freeze Frame (DM25) Response
empty. Request Message [D] Message frame should pe conveyed.]
Confirm availability of supported ECU#X Supported Broadcast Data Identify each broadcast SPN from those identified in
19 N/A : :
broadcast data. Confirmation DM24.
) . On Request PGN Request . : .
20 Conﬁrm on request data is Message for each PGN not ECU#X Response: On Reduest PGN Fail test if any] SPN is not supported. [Note some
available. : SPNs may only be supported as test results].
observed in step 19 [D]
21 Verify distances and times are Diagnostic Readiness 2 (DM21) ECU#X Response: Riagnostic SPNs 3069, 3294, 3295, and 3296 should display
zero. Request Message [G] Readiness 2 (DM21) Message zeros after DM11 in step 8.
22 Verify supported trip monitors arp | Diagnostic Readiness for This Trip Eg:;f;(e};{:?gf?_f‘% ‘I?rliag(ngl\jtlchs) Verify readingss is set to not ready in SPNs 3303,
not ready. (DM26) Request Message [G] Message P 3304 and 330b. [CCM may be reported as ready].
Verify test results are not Command Non-Continuously ) Select an SPN having test data support from the DM24
23 available for all tests for the Monitored Test (DM7) Request Eggjé ?g&%%r)lse. Scaled Test display and gdiery for test results using the selected
selected SPN. Message (TID = 247) [D] SPN. [See J1P39-73 Table 6 row 3.]
e Command Non-Continuously . Select an SPI\l and FMI from those displayed in the
24 \S/L:erlf)(/):tndlwdual test result Monitored Test (DM7) Request Eggjé (F{Delagcar)lse. Scaled Test previous resppnse or that recommended by the
pport. Message (TID = 250) [D] manufacturer
o5 Verify performance monitor ratio] | Monitor Performance Ratio (DM20) | ECU#X Response: Monitor Verify responge data is properly formatted. [See
support. Request Message [G] Performance Ratio (DM20) J1939-73 Table 18].
Emission Increasing- AECD Active | ECU#X Response: Emission Verify responge data is properly formatted. [Note:
26 Verify EI-AECD support. Time (DM33) Request,Message Increasing- AECD Active Time Federal HD OBD engines are not required to support
[D] (DM33) EI-AECDs an@l may NACK this request.]
27 Verify NTE Status support. NTE Status (DM34) ECU#X Response: NTE Status Verify properly formatted response provided.

Request Message [G] (DM34) Message

Notes: [G] A global request s
responding to a global reque

hall be used-{orthe indicated PGN. [D] One or more destination specific request(s) sh
5t for DM5:

all be used for that (those) ECU(S)
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6.2

Test Procedure Section Il Key On Engine Off — CCM Failure Stimulation

Section Il verifies HD OBD system response to a CCM failure while the engine is not running. The circuit continuity fault stimulus is provided on a parked vehicle

where the vehicle has not been started. Step 1 assumes that the circuit continuity fault recommended by the engine-manufacturer has been introduced and
matured. It is suggested that the faul§ will mature within 5 minutes. This procedure also assumes that key steps in seCtion | have been completed to assure the
vehicle state is appropriate for PVE (1B CCR 1971.1 (I)(1)) testing. The vehicle shall report the CCM failure according te 13|CCR 1971.1 and SAE J1939-73. The
engine manufacturer shall recommend circuits that can readily be disconnected while the engine is off to provide the failure gtimulus for these tests.
TABLE 3 — KEY ON ENGINE OFF — CCM FAILURE STIMULATION
8l
Step | Test Step Objective Stimulus Response Criteria
8l Key On Engine Off — CCM Failure Stimulation Verify Engine Off,System Response to Fault.
[NOTE: Implant fault]. [Then, monitor for failure to mature].
. _ . . Fail iffMIL_Status remains Off. [Allow at least
1 Verify MIL_Status = On in SPN N/A ECU#X ActivesDTCs (DM1) Broadcast 5 minlites (or a shorter the time recommended
1213. Message
by the manufacturer) for the fault to mature.]
> Collect SA for destination Diagnostic Readiness 1 (DM5) Request | ECU#X Response: Diagnostic Iterat¢ multiple responses for subsequent
specific requests. Message [G] Readiness 1 (DM5) Response Message | destination specific requests
Recofd the DM12 content to compare with later
3 Retrieve the confirmed fault Active Emissions- Related Faults Eggfe)é EZEEZQSDerZC)t IEZSEF:?)E:;O”S_ Erl\él\}ic gzu\:\:ﬁhfﬁg rﬁg;euggitﬁ(::;lsrmed fout
indicated by MIL_Status = On. (DM12) Request Message [D] Message reconpmendation. Verify DTC is provided
accorfing to J1939-73 paragraph 5.7.12.
[Note| Systems that erase the pending fault
when|the fault is detected as confirmed will
. . i ECU#X Response: Pending Emissions- | provide SPN 0, FMI 0, OC 0 and CM 0. Some
4 Vg;'g)i/nth?;ilﬁsre no (or one) Fg&%')ngfnasg?\?:s;elgtfg] Faults Related Faults (DM6) Response Fedeifal HD OBD systems may retain their
P 9 ’ a 9 Message pending fault for subsequent deletion.13 CCR
19711 (d)(2.2.2)(B) requires deletion of
pendipg faults in 10 seconds.]
. . . The system will return no faults for DM23.
Verify there are no previously Previously Active Emissions Related EC'?J#X Response: Previously Active [Note| The ECU shall not NACK the step 8
5 . Emissions Related DTCs (DM23) . R ! .
active faults. DTCs (DM23) Request Message [D] request; as a convention is defined for positive
Response Message
responses for all fault code requests.]
6 Verify that a permanent fault is Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs The confirmed fault shall also be displayed as
set. Message [D] (DM28) Response Message a permanent fault, (when set for CCM faults).
P | - A
: verify Active fault provided matches DM12
7 Verify Active fault. N/A '\Eﬂigfg( ,el-\ctwe DTCs (DM1) Broadcast results. Verify DTC is provided according to
9 J1939-73 paragraph 5.7.12.
8 Verify DTC counts in SPNs 4104 | DTC Counts (DM29) ECU#X Response: DTC Counts (DM29) [Typically, one or zero DTCs]
through 4108. Request Message [D] Response Message ypically,
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8ll
Step | Test Step Objective Stimulus Response Criteria
. . . . . . ECU#X Response: DTC Counts / There should be 1 active fault and no
9 Xer'lfy the Active and Previously DTC Counts / Diagnostic Readiness Diagnostic Readiness (DM5) Response | previously active faults in SPNs 1218 and
ctive Counts. (DMB) Request Message [D]
) 7 ' oo Message 127109.
SPN Supported For Freeze Frame And . ( .
10 Verify support with faults presenf. | Data Stream (DM24) Request Message ECU#X Response: SPN Supported [Th|§ should provide the same response as test
D] (DM24) Response Message seéctign 1]
11 Verify freeze frame (if provided Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freezé The fleeze frame shall display the sole CCM
for CCM fault). Request Message [D] Frame (DM25) Response Message fault. [Verify format matches DM24 display.
Notes: [G] A global request shal| be used for the indicated PGN. [D] One or more destination specific request($)-shall be used fgr that (those) ECU(s) responding to a
global request for DM5.

6.3 Test Procedure Section Ill Key (

Section Il attempts to clear an unrep
vehicle. It is expected that the fault wj
and temporarily show MIL_Status = O
displayed in section Il

Dn Engine Off — Clear CCM Failure

hired fault. This will verify OBD system response to a_clear fault command when th
ill still be observed in all the same messages as it was 0Observed in section Il. The ¢
f. MIL_Status shall revert to ON, after the failure is@gain detected. The failure shall bj

TABLE 4 — KEY ON ENGINE OFF — CLEAR'CCM FAILURE TEST PROCEDURE

e fault has not been corrected on the
bmmand to clear faults may complete,
e reported using the same services as

8l
Step | Test Step Objective Stimulus Response Criteria
8lll | Key On Engine Off — Clear CCM Failure verify Clear Fault System_ Response. . .
[Responses should remain, as fault still ¢xists.]
. . . ) Implementation dependent, an ECU may
1 Clear Active Fault Clear Active Diagnostic Codes (DM11) ECU#X Response: Acknowledge NACK the ‘uncleared’ fault. as a failed
Request Message-[B] Message .
operation.
Verify MIL_Status = On in SPN ECU#X Active DTCs (DM1) Broadcast | V&M MIL_Status = On. [MIL may remain off
2 N/A for a brief period of time, when the positive
1213. Message .
ackngwledge was provided.]
. . . L . Verify the active fault count in SPN 1218.
3 Verify Fault Count Diagnostic Readiness 1 (DM5) Request ECU#X Response: Diagnostic Verify there are no previously active faults in
Message [D] Readiness 1 (DM5) Response Message SPN 1219
. ) . . . ECU#X Response: Active Emissions- The same fault shown in Section Il shall be
4 ?ﬁ;g etge confirmed fault is AL(J:I'\::IVJ_eéElTéSSL:ZQIS I\'/IeR:SIZteg l;aults Related Faults (DM12) Response displdyed. Verify DTC is provided according to
) { ) REd J¢ 1B Message J1939-73 paragraph 5.7.12.
) . ccinme. | [Note: 13 CCR 1971.1 (d)(2.2.2)(B) requires
Verify there are no (or one) Pending Emissions- Related Faults ECU#X Response: Pending Emissions J1939 implementations to delete pending
5 d Related Faults (DM6) Response . :
pending faults. (DM6) Request Message [G] M faults in 10 seconds. Federal regulations allow
essage more time.]
6 Verify there are no previously Previously Active Emissions Related ECU#X Response: Previously Active Verify SPN 0, FMI0,OC0and CM =0



https://saenorm.com/api/?name=47d02a5ccce71a9eda5667ef82e02bb7

SAE J1939-84 Revised JUN2012 Page 17 of 49
8l
Step | Test Step Objective Stimulus Response Criteria
active emissions related faults. DTCs (DM23) Request Message [G] Emissions Related DTCs (DM23) response defined in J1939-73 paragraph
Response Message 5.7.23.
7 Veri Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs Verifyl a permanent fault is set (if set for CCM
erify Permanent faults.
Message [G] (DM28) Response Message faults).
DTC Counts (DM29) ECU#X Response: DTC Counts (DM29), [ [Typigally, one or zero DTCs in SPNs 4104

8 Verify DTC counts.

Request Message [G]

Response Message

4105,

4106, 4107 and 4108].

Verify active and previously
active counts.

DTC Counts / Diagnostic Readiness
(DM5) Request Message [G]

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

SPNS
DM5.

1218 and 1219 should display zero in

Verify times and distances in

Diagnostic Readiness 2 (DM21)

ECU#X Response: Diagnostic

[All V4

\lues will be zero after a DM11. Time

10 SPNs 3069, 3294, 3295, and . Since| Diagnostic Trouble Codes Cleared may
3296. Request Message [G] Readiness 2 (DM21) MeSsage displdy the minutes since step 1]
e . Verify| readiness is set to not ready in SPNs
Verify trip monitor support with | | Diagnostic Readiness for This Trip ECU#X Response: Diagnostic 33033304 and 3305. [CCM may be reported
11 f Readiness for ThisFrip (DM26) . .
aults present. (DM26) Request Message [G] Message as ready]. [This should result in the same
9 response as Section Il.]
12 Verify freeze frame (if provided Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freeze Verify| format matches DM24 display. [This
for CCM fault). Request Message [D] Frame (DM25) Response Message shoulf result in same response as Section |1.]

Notes: [G] A global request shal
global request for DM5.

be used for the indicated PGN. [D] One or more destination specific request(s) shall be used fq

r that (those) ECU(s) responding to a

6.4 Test Procedure Section IV Key

Section IV assesses the OBD system
as three (drive) cycles have not yet og
may trigger end of drive cycle ‘bookke

pping’ for HD OBD information.

Dn Engine Off — Correct CCM Failure

fesponse, after the CCM failure intfoduced during Section Il has been corrected. The
curred. Some Federal HD OBD_implementations may retain the fault in DM6 as no d

failure shall still be displayed in DM12,
ive cycle has yet been completed that
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TABLE 5 — KEY ON ENGINE OFF — CORRECT CCM FAILURE TEST PROCEDURE
8IV
Step | Test Step Objective Stimutrs Response Eritgria
8IV_ | Key On Engine Off — Correqt CCM Failure Verify Behavior with Fault Removed.
. _ ECU#X Active DTCs (DM1) Broadcast Verify MIL_Status = On. [MIL should be
L Verify MIL_Status = On. N/A Message latchid for 3 cycles in SPN 1213.]
Active Emissions- Related Faults ECU#X Response: Active Emissions- Verify DM12 retains fault. Verify DTC is
2 Verify DM12 retains fault Related Faults (DM12) Response provided according to J1939-73 with CM = 0.
(DM12) Request Message [D] M
essage paragraph 5.7.12.
Verify there are no (or one) . : i , . . .
pending faults. [No pending Pending Emissions- Related Faults ECU#X Response: Pending Emissions [No pending fau_lts assumes a 1 trip strategy.
3 Related Faults (DM6).Response Fed¢ral regulations allow for more time than
faults per 13 CCR 1971.1 (DM6) Request Message [D] Message 13 CER 1971.1 (d)(2.2.2(8) ]
(d)(2.2.2)(B)] i ' T
Verify there are no previously Previously Active Emissions Related ECL.J#?( Responise: Previously Active Verify SPN O’. FMI.O’ OC0,andCM =0
4 - Emissions Related DTCs (DM23) response defined in J1939-73 paragraph
active faults. DTCs (DM23) Request Message [D]
Response Message 5.7.28.
5 Verify the permanent fault set (if Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs The PTC given by DM28 shall match the DTC
set for CCM faults). Message [D] (BM28) Response Message giver) by DM12 in step 2.
6 Verify DTC counts match fault DTC Counts (DM29) ECU#X Response: DTC Counts (DM29) | Valugs displayed in SPNs 4104, 4105, 4106,
returns. Request Message [D] Response Message 4107} and 4108 should match prior returns.
. . DTC Counts / Diagnostic Readiness ECU#X Response: DTC Counts / Verify DTC counts match fault returns in SPN
7 Verify active fault count Diagnostic Readiness (DM5) Response
(DM5) Request Message [D] Message 1218
8 Verify freeze frame, if provided Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freeze The freeze frame shall display the sole CCM
for CCM fault. Request Message [D] Frame (DM25) Response Message fault.| Verify format matches DM24 display.
Verify times and distances in [Distances will not increase on a stationary
9 SPNs 3069 3294 3295 and Diagnostic Readiness\2 (DM21) ECU#X Response: Diagnostic vehidle. Time Since Diagnostic Trouble
3206 ' ’ ’ Request Message [D] Readiness 2 (DM21) Message Codgs Cleared may display the minutes since
) step [l of Section 111.]
Diagnostic Readiness for This Tri ECU#X Response: Diagnostic Verify readiness is set to not ready in SPNs
10 Verify Trip Readiness Response 9 P Readiness for This Trip (DM26) 3303] 3304 and 3305. [This should result in
(DM26) Request Message [D] . b .
Message the same response given in the Section 111.]
Commarid Non-Continuously Monitored | ECU#X Response: Scaled Test Results | [Thefe should still be no results for an ‘engine
11 Request Test Results Test (DM7) Request Message [D] (DM30) running’ test. See J1939-73 Table 6.]

Note: [G] A global request shall O

global request for DM5.

e used for the indicated PGN. [D] One or more destination specific request(s) shall be used for

that (those) ECU(s) responding to a
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6.5 Test Procedure Section V Key On Engine Off — Clear CCM Failure

Section V uses the clear fault messag
where the failure has been ‘fixed.” T
CCM faults reported as permanent fal
provide other faults not related to the s

es to reset the diagnostic status, after the fault has been repaired. This verifies OBD system response to a clear command,

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

ne system shall exhibit no faults, after the DM11 command has been acknowledged.
Its will be retained, as 3 drive cycles have not yet occurred to allow them to be clearg
timulus need not proceed with section VI.

All required data shall be provided.
d. Systems that do not clear faults or

8V
Step | Test Step Objective Stimulus Response Critgria
8V | Key On Engine Off — Clear [CCM Failure Verify System Behavior with Fault Remoyed
1 Fault shou_ld clear after having Clear Active Diagnostic Codes (DM11) N/A No atknowledge message for global request
been repaired. Request Message [G]
Verify there are no active Active Emissions- Related Faults ECU#X Response: Active Emissions- Verify SPN 0, FMI 0, and OC 0, and CM =0
2 C Related-Faults (DM12) Response respgnse defined in J1939-73 paragraph
emissions related faults. (DM12) Request Message [G]
Message 5.7.1p.
Verify there are no pending Pending Emissions- Related Faults ECU#X Response: Pending Emissions- [Therle should be no pending faults after a
3 Related Faults (DM6) Response
faults (DM6) Request Message [G] Message clear|request.]
4 Verify one (or no) permanent Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs [The permanent fault will be retained as no
fault. Message [G] (DM28) Response Message drive|cycles have been completed.]
Verify there are no previousl Previously Active Emissions Related ECU#X Response: Previously Active Verify SPN 0, FMI 0, OC 0 and CM =0
5 . P y Y Emissions Related DTCs (DM23) respgnse defined in J1939-73 paragraph
active faults. DTCs (DM23) Request Message [G]
Response Message 5.7.2B.
. Verify SPN 0, FMI 0, OC0and CM =0
6 Verify there are no active faults.| | N/A :\EACU#X Active DTCs (DM1) Broadcast respgnse defined in J1939-73 paragraph
essage 571
7 Verify fault counts are zero in DTC Counts (DM29) ECU#X Response: DTC Counts (DM29) | [Permanent fault count will equal 1 as no drive
SPNs 4104 through 4108. Request Message [G] Response Message cycles have occurred.]
8 Verify fault counts are zero in DTC Counts.f Diagnostic Readiness [E);U:?J(SE:SR%O; dslﬁegs-rgjﬁ/l%”g;/ onse The active fault count in SPN 1218 and the
SPNs 1218 and 1219. (DM5) Reduest Message [G] Mesgsage P inactive fault count in SPN 1219 shall be zero.
ECU#X Response: DTC Counts / Verify supported monitors are not ready in
9 Verify readiness Use*prior response Diagnostic Readiness (DM5) Response | SPN$ 1221, 1222, 1223. [CCM will be
Message reported as ready].
10 Verify freeze frame data is EXpanded Freeze Frame (DMZ5) ECU#X Response: Expanded Freeze Farm a freeze frame is provided and DM6
empty. Request Message [D] Frame (DM25) Response Message confirms no pending faults.
Confirm availability of supported Identify each broadcast SPN from those
1 broadcast data. N/A ECU#X Supported Broadcast Data identified in DM24.
Confirm availability of on request Fail test if any SPN is not supported. [Note
12 data On Request PGN Request Message [D] | ECU#X Response: On Request PGN some SPNs may only be supported as test
) results].
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8V
Step | Test Step Objective Stimulus Response Criteria
Verify times and distances are Diagnostic Readiness 2 (DM21) ECU#X Response: Diagnostic SPNs 3069, 3294, 3295, and 3296 should

13 . .
zero. Request Message [G] Readiness 2 (DM21) Message contain zeros.

. . . . - ) N ECU#X Response: Diagnostic Verify readiness is set to not ready in SPNs

14 Verify all trip monitors are not Diagnostic Readiness for This Trip Readiness for This Trip (DM26) 3303} 3304 and 3305. [CCM may be reported
ready. (DM26) Request Message [G]

Message as repdy].
Verify test results are not Command Non-Continuously Monitored ECU#X Response: Scaled Test Results !
15 provided after fault is cleared. Test (DM7) Request Message [D] (DM30) See 1939-73 Table 6.
. . . Monitor Performance Ratio (DM20) ECU#X Response: Monitor Performance . .

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

17 Verify EI-AECDs Emission Increasing- AECD Active Time | ECU#X Response: Emissionincreasing- | [Notd: Federal HD OBD engines are not

(DM33) Request Message [D] AECD Active Time (DM33) requifed to support EI-AECDs and may NACK

this request.]

18 Verify NTE Status NTE Status (DM34) ECU#X ResponseNTE Status (DM34) Verify response data is properly formatted.

Request Message [G] Message
) . Fail test if any SPN is not supported. [Note
Confirm on request data is On Request PGN Request Message for .

19 available. each PGN not observed in step 18 [D] ECU#X Response: On Request PGN fgg}f S?PNS may only be supported as test
Note:[G] A global request shall he used for the indicated PGN. [D] One or more destination specific request(s) shall be used for|that (those) ECU(s) responding to a
global request for DM5.

6.6 Test Procedure Section VI Engife Running No Faults

Section VI begins the demonstration ¢
sections of the test. The engine off
demonstrate communication of OBD d
demonstrate test results. The engine
Only vehicles with no active faults (DM

f communications with the enging(running. The same vehicle shall be used for both|the engine off and the engine running

sections shall be run prior to\the engine running sections being run.

Engine misfire monitoring at idle is suggested to

iagnostic test results using the-results for cylinder 1. The engine manufacturer shall donfirm the SPN and FMI to be used to
manufacturer may recommend another monitor along with its SPN and FMI to provide monitor completion and test results.
1), no pending faults (BM6), and no confirmed faults (DM12) should proceed with Sedtion VII.
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TABLE 7 - START ENGINE TEST PROCEDURE
8Vvi
Step | Test Step Objective Stimutrs Response €ritefia
8VI | Engine Running — No Faultd Verify System Operation with Enging Rupning.
1 Verl_fy MIL_Status = Off, with N/A ECU#X Active DTCs (DM1) Broadcast Fail if MIL_Status SPN 1213 turns on.
engine running. Message
Verify OBD_Compliance defines Diagnostic Readiness 1 (DM5) ECU#X Response: Diagnostic [Allowed values for 2013 MY engines are 19
2 . ; Readiness 1 (DM5) Resporise
the engine as an HD OBD enging. | Request Message [G] Message and 20.]
Verify fault counts are zero in ECU#X Response: Diagnestic [Note:[non-emissions related faults that are
3 Uses prior response. Readiness 1 (DM5)¢Response displayed in DM1 will result in a count greater
SPNs 1218 and 1219.
Message than Zero.]
I . ECU#X Respeonse: Calibration . . .
4 Verify CAL ID. Calibration Information (DM19) Information-(DM19) Response T_he same result as given in section | shall be
Request Message [D] displayed.
Message
5 Verify Vehicle VIN. VIN Request Message [G] ECU#X\Response: VIN Message Ej‘li'ggsaerge] result as given in section | shall be
. . . I ECU#X Response: Component Id (Cl) | Verify[that the 3" field of the CI response
6 Verify Engine Serial Number Component Identification (ClI) [D] Message (PGN 65259) provides the same engine serial number
Clear Active Diagnostic Codes (DM11)- ECU#X Response: Acknowledge Enging may choose to NACK, when the engine
7 Clear faults ; ;
Request Message [D] Message. is runiing
Verify there are no emissions Active Emissions- Related Faults ECU#X Response: Active Emissions- No active emissions related faults shall be
8 - Related Faults (DM12) Response .
active faults. (DM12) Request Message [G] Message displayed.
. i, ECU#X Response: Pending Emissions- | No pehding faults shall be displayed. Verify
9 Verify there are no pending faultg. (F’s&cé;ngsmu;s:;?\;lgsgelgt[eg]Faults Related Faults (DM6) Response SPN @, FMI 0, OC 0 and CM = 0 response
q 9 Message defined in J1939-73 paragraph 5.7.6.
10 Verify there are no previously Previously Active_ Emissions Related Egiﬁéfﬁ;ﬁ;ﬁg g_rrec\/lso(tjljsll\%gc)tlve No previously active emissions related faults
active emissions related faults. DTCs (DM23)'\Request Message [G] shall e displayed.
Response Message
Verify there are no (or one) Permarent-DTCs (DM28) Request ECU#X Response: Permanent DTCs One pgrmanent fault may be dlsplayed._ Th?
11 fault displayed shall be the same one given in
permanent faults. Message [G] (DM28) Response Message sectioh Il
12 Verify there are no active faults N/A ECU#X Active DTCs (DM1) Broadcast
Message
V_erlfy DTC counts maich prior BFE-Cotnts(BiM29) ECU#ResponseDBFECCounts fRecord fault counts from SPNs 4104 through
13 display messages. (All are )
. Request Message [G] (DM29) Response Message 4108 in the test log.]
expected to be zero)
Verify active and previously active . . . ECU#X Response: DTC Counts / . . . . .
14 fault counts in SPNs 1218 and DTC Counts / Diagnostic Readiness Diagnostic Readiness (DM5) Response Verify active and previously active counts in

1219.

(DM5) Request Message [G]

Message

DMS5 are zero.
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8VI
Step | Test Step Objective Stimulus Response Criteria
ECU#X Response: DTC Counts / Verify supported monitors are not ready in
15 Verify readiness Use prior response Diagnostic Readiness (DM5) Response | SPNs 1221, 1222, 1223. [CCM may be
Message reporied as ready].
Request supported SPNs for SPN Supported For Freeze Frame And ECU#X Response: SPN Supported The same SPNs supported during section |
16 Data Stream (DM24) Request : . )
freeze frame and broadcast data Message [D] (DM24) Response Message shall he supported with the engine running.
17 Verify that the freeze frame is Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freeze
empty. Request Message [D] Frame (DM25) Response Message
Confirm availability of supported Identify each broadcast SPN from those
18 broadcast data. N/A ECU#X Supported Broadcast Data identified in DM24.
19 dC;thflrm availability of on request %} Request PGN Request Message ECU#X Response: On Reguest PGN
Verify distances and times are Diagnostic Readiness 2 (DM21) ECU#X Response: Diagnostic SPNs|3069, 3294, 3295, 3296 should contain
20 .
zero. Request Message [G] Readiness 2 (DM21) Message Zeros,
. . . . . . o ECU#X Respofise: Diagnostic Verify|readiness is set to not ready in SPNs
p1 | Verify supported trip monitors arg | Diagnostic Readiness for This Trip Readiness {0t This Trip (DM26) 3303, 3304 and 3305. [CCM may be reported
not ready. (DM26) Request Message [G]
Message as reddy.]
. . Command Non-Continuously Monitored | ECU#XResponse: Scaled Test R
22 Verify test results are not available Test (DM7) Request Message [D] Results (DM30) See SAE J1939-73 Table 6.
. . . Monitor Performance Ratio (DM20) ECU#X Response: Monitor . .
23 Verify Monitor ratios Request Message [G] Performance Ratio (DM20) Verify|response data is properly formatted.
Verify[response data is properly formatted.
o Verify El AECDs Emission Increasing- AECD Active ECU#X Response: Emission [Note:|Federal HD OBD engines are not
Time (DM33) Request Message [D] Increasing AECD Active Time (DM33) requirgd to support EI-AECDs and may NACK
this rejguest.]
. NTE Status (DM34) ECU#X Response: NTE Status (DM34) . .
25 Verify NTE Status Request Message [G] Message Verify[response data is properly formatted
Note: [G] A global request shall be used for the indicated-PGN. [D] One or more destination specific request(s) shall be used for that (those) ECU(s)
responding to a global requegt for DM5.

6.7

Test Procedure Section VII Eng

Test section VII verifies OBD systen
manufacturer shall be used. This faul
provides data stream data with a fault
DM28. The engine shall continue to p

ne Running — Re'sponse to Fault Stimulus

N responses/with a fault present, while the engine is running. A ‘single’ trip CC
should net/disable misfire detection during idle, unless an alternate test is used for di
present. The engine shall report the CCM failure using DM1 and DM12. The failure
rovide-supported broadcast and on request SPNs.

M fault recommended by the engine
splay of test results. Verify the engine
may also be reported using DM6 and
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TABLE 8 — ENGINE RUNNING — RESPONSE TO FAULT STIMULUS TEST PROCEDURE
8VII
Step | Test Step Objective Stimttrs Response €ritefia
8VII | Engine Running — Responseg to Fault Stimulus Verify System Operation with Failure Stimulus.
1 | Verify MIL_Status = On. NIA ,\Eﬂigfaé potive DTCs (DM1) Broadeast, | o it kpN 1213, MIL_Status, remains Off,
o - . . . ECU#X Response: Diagnostic Each {dentified device shall respond. lterate
2 Collect SA for destination specifig Diagnostic Readiness 1 (DM5) Readiness 1 (DM5) Response multip|e responses for subsequent destination
requests. Request Message [G] H
Message speciflc requests.
Verify emissions active faults Active Emissions- Related Faults ECU#X Response: Acfive-Emissions- Verify|DTC is provided according to J1939-73
3 Related Faults (DM%2)\Response
message. (DM12) Request Message [D] Message paragfaph 5.7.12.
[Note:|Erasure of the pending fault when the
Verify no (or one) pending faults . . winme. | fault has been confirmed will result in no faults
4 are provided. [Per 13 CCR 19711 | Pending Emissions- Related Faults Eglgfeﬁ E:iﬁgrzsbemg)egglsngolizelssmns being returned. The key success criterion is
(d) pending faults are deleted in 10 | (DM6) Request Message [D] Messane P the operation of the DM6 interface, and not
seconds]. g status|maintenance timing for erasing pending
faults.
. . . . . EC€U#X Response: Previously Active Verify[SPN 0, FMI 0, and OC 0 and CM =0
5 Ver_lfy there are no previously Previously Active Emissions Related Emissions Related DTCs (DM23) respomse defined in J1939-73 paragraph
active emissions related faults. DTCs (DM23) Request Message [D]
Response Message 5.7.23.
6 Verify there is one (or no) Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs [The germanent fault from section II may be
permanent fault(s). Message [D] (DM28) Response Message displayed.]
7 Verify active fault N/A hEﬂi;J::;eActlve DTCs (DM1) Broadcast Verifythere is one active fault in SPN 1218.
8 Verify DTC counts match prior DTC Counts (DM29) ECU#X Response: DTC Counts All couints are expected to be one or zero in
display messages. Request Message [D] (DM29) Response Message SPNs|4104 through 4108.
9 Verify active and previously active | DTC Counts / Diaghostic Readiness gicéujrfz)(sﬁcesteO; dslﬁegs-r(%ﬁ%l;gseé onse SPNs(1218 and 1219 should be displayed as
counts in DM5 are one or zero. (DM5) Request.Message [D] Mesgsage P one anfd zero.
ECU#X Response: DTC Counts / Verify [supported monitors are not ready in
10 Verify monitor support Use priorresponse Diagnostic Readiness (DM5) Response | SPNs|1221, 1222, and 1223. [CCM may be
Message reported as ready.]
Request supported freeze frame SPN'Supported For Freeze Frame And ECU#X Response: SPN Supported Verify|a properly formatted DM24 response is
11 Data Stream (DM24) Request :
and broadcast data. (DM24) Response Message received.
Message [D]
Verify that the freeze frame is Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freeze Verify format matches DM24 display. [Note
12 that the freeze frame may be empty for the
empty for CCM fault. Request Message [D] Frame (DM25) Response Message CCM fault]
13 Confirm availability of supported N/A ECU#X Supported Broadcast Data Identify each broadcast SPN from those

broadcast data.

identified in DM24.
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8VII
Step | Test Step Objective Stimulus Response Criteria
Confirm on request data is On Request PGN Fail test if any SPN is not supported. [Note
14 available as given in DM24 Dantiect Maccanal<) [R] ECU#X Response: On Request PGN some SPNs may only be supported as test
response. ' A resuns).
[Minutes Run by Engine While MIL is Activated
Verify times are accumulatin . . . . . wil'shpw minutes since step 1 of Section VII.
15 (nonf}lzero) in SPNs 3295 ano? glagnostlc Readiness 2 (DM21) ECU#X Response: Diagnostic Time $ince Diagnostic Troupble Codes Cleared
equest Message [D] Readiness 2 (DM21) Message ; . )
3296. may djsplay the minutes since step 8 of section
VL]
. . . . . . . . ECU#X Response: Diagnhostic Verify [readiness is set to not ready in SPNs
16 | Vverify supported trip monitors arq | Diagnostic Readiness for This Trip Readiness for This Tripg(DMZG) 3302/ 3304 and 3305. [Misfire and COM may
not ready. (DM26) Request Message [D]
Message be regdorted as ready.]
17 Verify test results for Cylinder 1 Command Non-Continuously Monitored | ECU#X Response: Scaled Test [An alfernate test may be recommended by the
misfire. Test (DM7) Request Message [D] Results (DM30) enging manufacturer.]
18 Verify Performance Ratio ggggg;tpﬁgggr;;;([ﬁfa“o (DM20) Egg{ﬁﬁ:::gg;% aﬂ)?\;]lztg)r Verify response data is properly formatted.
Note: [G] A global request shall be used for the indicated PGN. [D] One or more destination.specific request(s) shall be used for that (those) ECU(s) responding to a
global request for DM5.

6.8 Test Procedure Section VIII Engd

Section VIl verifies the OBD system’s
fault code observed in DM12 shall be
information. The failure shall still be d
faults as permanent faults shall retain
concluded. This section is iterated al
require the engine to run.

ine Running Correct CCM Failure

response to the correction of the failure while the engine is running. Before this secti
corrected. This may be performed with,the engine off. The OBD system shall retain
isplayed in DM12, as three (drive) cycles have not yet occurred, and MIL_Status sha
the display of the fault in DM28x‘MIL_Status shall transition from On to Off after thrg
total of three times to obtain the transition observation. This observation shall not

DN is run, the stimulus that initiates the
its ability to communicate all required
[l remain ON. System recording CCM
be drive cycles for the fault have been
require the vehicle to move, but may



https://saenorm.com/api/?name=47d02a5ccce71a9eda5667ef82e02bb7

SAE J1939-84 Revised JUN2012 Page 25 of 49
TABLE 9 — ENGINE RUNNING CORRECT CCM FAILURE TEST PROCEDURE
8VIII
Step | Test Step Objective Stimutus Response Criteria
8VIIl | Engine Running — Correct CCM Failure Verify System Response with Failufe Reinoved.
. If the maturation time is short, MIL_Status may
1 Verify MIL_Status stays ON. N/A ,\E/ICU#X Active DTCs (DM1) Broadcast appear as off on the third iteration. MIL status
essage X . -
must pe ON the first two iterations.
If the‘tietection time is short, DM12 may display
Active Emissions- Related Faults ECU#X Response: Active, Emissions- no faylts on the third iteration. Itis more
2 Verify Fault Remains in DM12. Related Faults (DM12)rResponse important that DM12 match the DM1 display of
(DM12) Request Message [G] X "
Message MIL_$tatus, but a race condition could cause
the thjrd iteration to disagree.
. cime. ECU#X Response: Pending Emissions- X .
3 Verify there are no pending faults. Pending Emissions- Related Faults Related Faults (DM6) Response As the¢ conqlmon has been corrected there must
(DM6) Request Message [G] Message be nolpending fault.
4 Verify there is one (or no) Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs Verify| DTC is provided according to J1939-73
permanent fault(s). Message [G] (DM28) Response Message paragraph 5.7.28
Verify there are no previously Previously Active Emissions Related ECP#X Response: Previously Active Verify SPN 0’. FMI.O’ OC 0, and CM =0
5 . - Emissions Related DTCs (DM23) respohse defined in J1939-73 paragraph 5.7.23.
active emissions related faults. DTCs (DM23) Request Message [G]
Response Message
As th¢ condition has been corrected there must
6 Verify fault no longer appears in N/A ECU#X Active DTCs (DM1) Broadcast be nolactive fault. Verify SPN 0, FMI 0, OC 0
DML1. Message and @M = 0 response defined in J1939-73
paragraph 5.7.1.
7 Verify DTC counts match fault DTC Counts (DM29) ECU#X Response: DTC Counts (DM29) | Prior feceipts should match data in SPNs 4104
receipts. Request Message [G] Response Message through 4108
. ) . ECU#X Response: DTC Counts / . . . .
. . DTC Counts / Diaghestic Readiness ) . . Verifyl number of active and previously active
8 Verify active fault count, (DM5) Request.Message [G] I\D/l':g::;élc Readiness (DM5) Response faults|match in SPNs 1219 and 1219.
Verify monitors do not revert to no ECU#X Response: DTC Counts / Verifyl supported monitors did not change in
9 read Use priopresponse Diagnostic Readiness (DM5) Response | SPNY 1221, 1222, and 1223. [CCM may be
Y- Message reported as ready.]
. Expanded Freeze Frame (DM25) ECU#X Response: Expanded Freeze Verify| freeze frame data for fault if provided for
10 Verify freeze frame data. Reguest Message [D] Frame (DM25) Response Message CCM [fault.
Verify| times remain non-zero.
. Minutes Run by Engine While MIL is Activated
Verify MIL and Fault Cleared - - - — - [ - . . .
11 timers in SPNs 3069, 3294, 3205, Diagnostic Readiness 2 (DM21) ECU#X Response: Diagnostic will show minutes since step 1 of Section VII.

and 3296.

Request Message [G]

Readiness 2 (DM21) Message

Time

VL]

Since Diagnostic Trouble Codes Cleared

may display the minutes since step 8 of section
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8Vl
Step | Test Step Objective Stimulus Response Criteria
Verify no trip monitors revert to ‘not | Diagnostic Readiness for This Trip ECU#X Response: Diagnostic Verify readiness in SPNs 3303, 3304 and 3305.
12 , Readiness for This Trip (DM26)
ready X (DM26) Request Message [G] [CCM may be reported as ready]_
\ 7 T ~ L g Message L 'I
Chef:k for test [ESUIIS f_or stationar Command Non-Continuously Monitored | ECU#X Response: Scaled Test Results (o rlisults should be prov!ded.
13 misfire on cylinder 1 — if not Test (DM7) Request Message [D] (DM30) [The manufacturer may define an alternate test
provided the time before. q 9 results SPN and FMI.]
. . . Monitor Performance Ratio (DM20) ECU#X Response: Monitor . .
14 Verify Monitor ratios Request Message [D] Performance Ratio (DM20) Verify| response data is properly formatted.
Verify| response data is properly formatted.
15 Verify El AECD timers Emission Increasing- AECD Active ECU#X Response: Emission [Note| Federal HD OBD engines are not
Time (DM33) Request Message [D] Increasing- AECD Active Time (DM33) required to support EI-AECDs and may NACK
this rgquest.]
. NTE Status (DM34) ECU#X Response: NTE Status (DM34) . .
16 Verify NTE Status Request Message [G] Message Verify| response data is properly formatted.
. . . The time period is defined as part of the
17 Wait for drive cycle completion. test plan described in Section 5.
y On the first two iterations MIL_Status shall be
18 Verify MIL_Status N/A ,\E/ICU#X Active DTCs (DM1) Broadcast ON. On the third iteration, MIL_Status shall be
essage off
S . [The yvait time shall be identified by the
19 End the key cycle. Turn the ignition key off and wait. manufacturer as described in paragraph 5.3.]
Turn the ignition key on and start the
20 Iterate steps 1 through 17 engine. Repeat steps 1 through 18 twa

additional times.

Note: [G] A global request shall be
request for DM5.

used for the indicated PGN. [D] Oné.or more destination specific request(s) shall be used for that (those) ECU(s) responding to a global
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6.9 Test Procedure Section IX Engine Off — Verify Engine Running Fault Clears

Because an ECM is permitted to NACK a DM11 request while the engine is running, section IX provides for the fault to be cleared with the engine off after the
engine running test sections. The endine shall be stopped, by turning the key off. Before initiating step 1, a wait time shall Qe provided after turning the key on. A
wait time is added to provide an oppgrtunity for the ECM to complete off-line activities, prior to being exercised when_theKey is turned back to on from off. This
wait time will be defined by the manufgcturer and identified as part of test planning that is identified in section 5.3.

Section IX verifies that the failure, which was recorded while the engine was running, can be cleared, and that'all required communications are still provided.
When the wait time is unknown no legs than two minutes shall be provided for off-line activities. For those gystems that d¢ not accept DM11 while the engine is
running, the failure may be displayed |n DM1 after the key has been turned back on. It shall continue to he displayed in DIM12 (and DM28 if previously recorded
as permanent) as three drive cycles have not been recorded. After being cleared, it will only be displayetiin DM28.

After completion of section IX, vehicle
and record ECM status and content, p

manufacturers may repeat process steps that they typically¢perform during the assembly of the vehicle to establish the VIN

TABLE 10 — VERIFY ENGINE RUNNING FAULTCCMEARS TEST PROCEDURE

fior to consigning the vehicle to the marshalling yard for shipment.

reported.

(DM6) Request Message [D]

81X
Step | Test Step Objective Stimulus Response Criteria
8IX | Engine Off — Verify Engine|Running Fault Clears Verify fault remains cleared after engine pff
Turn the engine off. Wait then turn [The yvait time shall be identified by the
ignition key back on and start step 1: manufacturer as identified in paragraph 5.3.]
1 | Verify MIL_Status in SPN 1213, | N/A I\Eﬂce:;’faé eAC“"e DTCs (DM1) Broadeast | /o infMiL Status in SPN 1213 stays off.
. i ECU#X Response: Active Emissions- Verify|there are no emissions related faults
2 Verify emissions related faults. Active Emissions- Relatedrhtits Related Faults (DM12) Response reporied after the three drive cycle count in
(DM12) Request Message-{G] A
Message sectign VIII.
. . ECU#X Response: Pending Emissions- . .
. . Pending Emissionsy ‘Related Faults Verify|there are no pending faults reported, as
3 Verify pending faults. (DM6) Request MeSsage [G] '\RﬂilsaézgeFaults (DM6) Response the fajlure was previously corrected.
4 Verify permanent faults Permanent:DFCs (DM28) Request ECU#X Response: Permanent DTCs Verify|there are no (or one) permanent faults
yp ) Message [G] (DM28) Response Message reporfed.
5 Clear faults. Clear Active Diagnostic Codes (DM11) ECU#X Response: Acknowledge The system must ACK.
Request Message [D] Message
6 | Verify MIL_Status is OFF. /A ECU#X Active DTCs (DM1) Broadcast | /s status is OFF.
Message
. . . n . . _ ECU#X RCQ'JUIIDC. Abt;vc EIIIibO;UIID' . H H
7 Verify there are no emissions Active Emissions- Related Faults Related Faults (DM12) Response Verify there are no emissions related faults
related faults reported. (DM12) Request Message [D] Message reported.
. . . Cccinme. ECU#X Response: Pending Emissions- . _
8 Verify there are no pending faults | Pending Emissions- Related Faults Related Faults (DM6) Response Verify SPN 0, FMI 0, OC 0,and CM =0

Message

response defined in J1939-73 paragraph 5.7.6.
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8IX
Step | Test Step Objective Stimulus Response Criteria
9 Verify permanent faults Permanent DTCs (DM28) Request ECU#X Response: Permanent DTCs Verify there are no (or one) permanent faults
P Message [D] (DM28) Response Message reported.
10 Verify previously active Previously Active Emissions Related E%ﬁiﬁ?;;@?&iﬁ g_rree/;o(ugll\)A/ZAS(;tlve Verify|there are no previously active emissions
emissions related DTCs DTCs (DM23) Request Message [D] R relatef DTCs
esponse Message
11 Verify active faults N/A I\Eﬂigjaégctlve DTCs (DM1) Broadcast Verify|there are no active faults reported.
12 Verify DTC counts in SPNs 4104 | DTC Counts (DM29) ECU#X Response: DTC Counts Verify) DTC counts are zeros. [The permanent
through 4108. Request Message [D] (DM29) Response Message fault gount may equal 1.]
. . . . . . ECU#X Response: DTC Counts / Verify|that the numbers of active and
13 Ver_n‘y active fault and previously DTC Counts / Diagnostic Readiness Diagnostic Readiness (DM5)‘Response | previqusly active faults are zero in SPNs 1218
active fault counts. (DM5) Request Message [G]
Message and 1p19.
ECU#X Response: DTC Counts / Verify| supported monitors are not ready in
14 Verify readiness Use prior response Diagnostic Readingss (DM5) Response | SPNsg(1221, 1222, 1223. [CCM may be
Message reported as ready].
15 Verify freeze frame Expanded Freeze Frame (DM25) ECU#X Respanse: Expanded Freeze Verify|there are no freeze frame results. Verify
' Request Message [D] Frame (DM25) Response Message format matches DM24 display.
Confirm availability of supported Identify each broadcast SPN from those
16 broadcast data. N/A ECU#X.Supported Broadcast Data identified in DM24.
17 Verify times and distances Diagnostic Readiness 2 (DM21) ECU#X Response: Diagnostic Verifyltimes and distances in SPNs 3069,
) Request Message [D] Readiness 2 (DM21) Message 3294,|3295, and 3296 are reset to zero
Diagnostic Readiness for This Tri ECU#X Response: Diagnostic Verifylreadiness is set to not ready in SPNs
18 Verify trip readiness. 9 P Readiness for This Trip (DM26) 3303,/3304 and 3305. [CCM may be reported
(DM26) Request Message [D] ]
Message as regdy
. Command Non-Continuously Monitored | ECU#X Response: Scaled Test Results .
19 Verify there are no test results. Test (DM7) Request Message {D] (DM30) Test results shall display not complete.
. . . Monitor Performance Ratio(DM20) ECU#X Response: Monitor . .
20 Verify Monitor ratios Request Message [D] Performance Ratio (DM20) Verify| response data is properly formatted.
Verify|response data is properly formatted.
21 Verify El AECD timers Emission Increasing~’AECD Active ECU#X Response: Emission [Note| Federal HD OBD engines are not
Time (DM33) Request Message [D] Increasing- AECD Active Time (DM33) required to support EI-AECDs and may NACK
this rgquest.]
22 Verify NTE Status NTE Stagus{bM34) ECU#X Response: NTE Status (DM34) Verify| response data is properly formatted.

Request\Message [D]

Message

Note: [G] A global request shall
global request for DM5.

be used_forthe indicated PGN. [D] One or more destination specific request(s) shall be used fo

that (those) ECU(s) responding to a
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6.10 Application to Distributed Systems

Sections 6.1 through 6.9 describe tests that support a monolithic implementation model for the HD OBD system. Systems
may be implemented in a distributed fashion, where more than one device may respond to a given diagnostic message
request. Paragraphs 6.10.1 and 6.10.2 provide guidelines that adapt the procedures in sections 6.1 through 6.9 for
distributed implementations. The steps are iterated among the separate ECUs. Such iteration shall be partitioned among
engine off and engine running segments in the following ways: Each ECU will need a recommended method for creating
a DM12 fault.

6.10.1 Step-wise Parallel Evaluation of Components

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

6.10.2 Sequentigl Evaluation of Components

The procedures apove are adapted for distributed systems by iteration among the separate modules. $uch iteration may
be sequenced ampong engine off and engine running segments in the following«way:

1. Execute sectipn | once. Obtain CAL ID and CVN for each ECU in the distributed system.
2. lterate sectior]s Il through V for each ECU in the distributed system.

3. lterate sectior]s VI through IX for each ECU in the distributed-system.

Sequential evaludtion 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 distributed ECU.
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7. TEST PROCEDURES 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. Within each subsection,
the Request and Response message data for each of the allowed protocols and test mode (service) that need to be
conducted are defined. Evaluation criteria to judge success or failure are defined. Table 11 shows which services are
tested under each operating condition.

NOTE: EU/UN/ECE regulations do not define or reference formal production vehicle evaluation requirements for Euro IV
and \% engrnes usrng SAE J1939. US EPA regulations, WhICh refer to SAE J1939 standards for standardized

It is expected tha
connected via the

The following notg

a.

recomme

vehlcle evaluation requirements for engines or vehicles.
ndations is not required by this recommended practice.

Retroactive app

TABLE 11 - EURO IV/V CONDITIONS AND SERVICES TESTED

r reference formal
ication of these

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

Battery voltag
system with tH

Multiple ECUS
All data specif
XX = valid req
Each OBD EC

The Test Com

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

s are applicable to the component or vehicle testing described in this document:

e at the SAE J1939 connector pin, must be between 11.0 and 32.0 volts (i.e., nom
e engine off or the engine running).

can respond to SAE J1939 request messages that are sent to the Global address.
ied within messages‘are hexadecimal unless otherwise specified.
orted hexadecimal'data (data not checked/specified in this document).

U will respend within the time defined in Section 5.2.

he Test Computer
S document.

nal 12- or 24-volt

putefwill use the preferred addresses defined in SAE J1939 for an off-board diagnostjic-service tool.

Procedure to

response from all

It is assumed that all OBD emission or diagnostic-critical ECUs support DM 5. Also, the number of emissions related

ECUs are spe

cified for the vehicle each with their CAL IDs and CVNs.

Multiple responses from a given ECU for a given request message shall be flagged as a warning. If a defined periodic

message is re

ceived it should not be considered as a warning.
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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 MIL Bulb Check, Engine Off

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

Procedure:

e 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 seconds before proceeding:" The MIL may remain illuminated for
an indefinite gmount of time until the engine is started.

7.1.2  Verify Conmunication, Ignition On, Engine Off
Purpose: To verify that the allowed protocol is supported and that.at.least one ECU on the vehicle $ends a response
message of the forrect format. Also, to verify the number of ‘fesponses match the number of pmissions related
components.

Procedure:

Test Computer sends a SAE J1939 request message for DM5.

Messdage PGN: 59904 (Regquest)

Source Addr: SA of Test Computer

Destinption Addr: 255 (Global destination)

Data: Data Description Byte Value (Hex)
Bytd 1 PGN of requested message CEss
Byte 2 (|e DM5- PGN = 65230, OOFECEle) FE6
Byte 3 0016

FIGURE 2 - DIAGNOSTIC READINESS 1 (DM5) REQUEST MESSAGE

Messdge,PGN: 65230 (DM5)

Source ATdr: SA O Responding ECU

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

Data: Data Description Byte Value (Hex)
Byte 1-8 | As defined for DM5 in SAE J1939-73 See DM5 definition

(Use OBD Type as defined.)

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

Purpose: To verify
for DM11.

Procedure:

e Transmit a S

Cs (DM11), Engine Off

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

\E J1939 request message for DM11 to each OBD complianttECU and observe re

AE J1939 request

sponse message.
Hed to DM5 as an

step to allow for

The Test Conpputer will send a SAE J1939 Request message for DM11 to'the devices that respon
OBD compliant device.
e Any Test Computer meeting these specifications must wait 2 seconds before proceeding to nex
NVRAM read/write times.
Messdge PGN: 59904 (Request)
Source Addr: SA of Test Computer
Destinption Addr: 0 (Engine), other ©BD compliant ECUs
Data: Data Description Byte Value (Hex)
Bytg 1 PGN of requested message D35
Bytq 2 (i.e. DM11 - PGN =65235;, 00FED35) FEie
Byte 3 0046

FIGURE 4 - CLEAR ACTIVE DIAGNOSTIC CODES (DM11) REQUEST MESSAGE

Messdage PGN: 59392 (ACK)

Source Addr: SA of Responding ECU

Destinption Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Bytd 1 0 for Faults Cleared (As defined for ACK in SAE J1939-21) See ACK defipition
Bytd 2 FE.q
Byte 3 FFis
Byte 4 FFis
Byte 5 Source address of Test Computer XX
Byte 6 PGN of requested message D35
Byte 7 (le DM11 - PGN = 6523510, 00FED315) FEs
Byte 8 0016

FIGURE 5 - 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 5 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 manufacty - —M H i n A cH ed after engine is
started. It should hot reflect the status of the MIL bulb driver circuit, which will be turning the bulb-onfor the bulb prove
out.

Procedure:

e Test Computgr sends a SAE J1939 request message for DM12 to all OBD compliant ECUs. ($eparate requests
should be sent to each ECU by the Test Computer.)

Messdge PGN: 59904 (Request)

Sourcé Addr: SA of Test Computer

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

Data: Data Description Byte Value (Hex)
Bytg 1 PGN of requested message D46
Bytq 2 (i.e. DM12 - PGN = 65236,5, 00FED4,§) FEie
BytE 3 0046

FIGURE 6 - ACTIVE EMISSIONS- RELATED FAULTS (DM12) REQUEST MESSAGH

Messdge PGN: 65236 (DM12)

Source Addr: SA of Respanding ECU

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

Data: Data Description Byte Value (Hex)
Bytd 1-8 | As defined for'®BM12 in SAE J1939-73 See DM12 defjnition

(should beZero in bytes 3-6 to indicate no faults)

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

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

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

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

e The Test Computer transmits a SAE J1939 Request message for DM6 to each OBD compliant ECU on the vehicle

and confirms that there are no pending codes.

Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

0 (Engine), other OBD compliant ECUs

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message CFi6
BytdZ (6. DMI6 - PGN = 652311, OOFECF ;) FE6
BytE 3 0078

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

Messdge PGN:

65231 (DM6)

Sourc¢ Addr:

SA of Responding ECU

Destinption Addr:

N/A (PGN does not support Destination Addressing)

Data:

Data Description

Byte Value (Hex)

Bytq 1-8

As defined for DM6 in SAE J1939-73
(should be Zero in bytes 3-6 to indicate no faults)

See DM6 defihition

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

Evaluation criterial

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

e Verify that enpission-related faults have been cleared. Any fault code reported in this message i

problem and ghould be flagged as a failure.

7.1.6  Verify Dafa Stream Information - Monitor'Current Powertrain Diagnostic Data, Engine Off

NOTE: Hybrid Elgctric Vehicles (HEVS) ‘have engine controls that can start and stop the engine withou
setting. The operator must ensure that the engine is off when performing the test.

Purpose: To verify that all OBD~Compliant ECUs transmit appropriate diagnostic DM24 respor

which SPNs are supported by each ECU and to check that the returned data is valid for engine-off conglitions.

Procedure:

e Test Computer transmits a SAE J1939 Request for DM24 (SPN support for Freeze Frame an

each OBD compliant ECU on the vehicle. The DMZ24 responses will use the SAE J1939 Transport Protocol.

Note the SPNs reported by each ECU as being supported.

Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

0 (Engine), other OBD compliant ECUs

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message B61s
Byte 2 (i.e. DM24 - PGN = 64950,o, 00FCB65) FDi6
Byte 3 0016

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

F MESSAGE

ndicates a current

regard to ignition

se to determine

Data Stream) to
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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.

FIGURE 11 - ECU#X RESPONSE: SPN SUPPORTED (DM24) RESPONSE MESSAGE

Evaluation criteria:

If no DM24 re

If a DM24 res
and 84 are re
four SPNs arsg

Monitor the S
should be zer
zero value, a

Note that a I3
ECUs have rdg
not for previod

Eponse is received from each OBD ECU, a failure shall be flagged.

ponse is received from at least one ECU, then the test unit should verify that the SH
ported at least once as Data Stream parameters among all the Data Steam paramete
not supported, a failure will be flagged.

AE J1939 Data Link for the presence of these SPNs, noting that the’appropriate valu
ailure will be flagged.
ck of support for DM24 is not necessarily a failure, depending on the level of OBIL

ported. DM24 (and DM25) are required for ECUs supporting the California CCR 197
s regulations such as CCR 1968.1.

7.2 Verify Cominunication with Engine Running

Purpose: Verify th
vehicle with engin

Procedure:
[ ]

Move ignition

NOTE: Some po

at the allowed protocol is supported and that a response message of the correct for
B running.

to crank position and startiemgine. Let engine idle for 1 minute.

vertrain control systems have engine controls that can start and stop the engine

ignition p
turn on

Repeat the t

ts in Sectigns 6.2 — 6.6 above, but with engine running. Note that the evaluation cr

this time is SHN 84 (vehicle speed) should be zero and SPN 190 (engine speed) should not be zero

7.2.1 VerifyD

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

es for 190 and 84

o for the vehicle at rest and the engine off. If these two SPNs“are not reported, or feported with non-

D support that the
1.1 regulation, but

Mmat is sent by the

without regard to

sition or setting./The operator must ensure that the engine is running when performing the test, e.g.,

teria for test 6.6.1

=Request Powertrain Freeze Frame Data, Engine Running

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

Procedure:

Test Computer transmits a SAE J1939 request message for DM4 to determine which ECUs support Freeze Frames.
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Message PGN:

59904 (Request)

Source Addr: SA of Test Computer

Destination Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message CDys
Byte 2 (|e DM4 - PGN = 65229, OOFECDle) FE6
Byte 3 0016

FIGURE 12 - FREEZE FRAME (DM4) REQUEST MESSAGE

Message PGN:

65229 (DM4)

Sourcég 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 DM4 in SAE J1939-73 See\DM4 defipition
(should be Zero in byte 1 to indicate no faults)

Evaluation criterial
Verify at leas
support may
DM25 to assu

Verify each H
message set {

7.3 Verify Vehiqg

Purpose: To verify
and DM19 (CAL |

7.3.1  Verify VIN
Verify the vehicle
Procedure:

e Test Compute

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

one OBD compliant ECU must support Freeze Frames; else this shall be flagged
pe provided by DM4 or DM25, depending on the compliance level (if no ECU supp
re support.)

CU that returns a Freeze Frame (DM4) message must have bytes 1-5 of the d
0 zero, since faults have been cleared and thére is thus no Freeze Frame data availal

le Information, Engine Running

that all ECUs respond correctly«to) SAE J1939 requests with the engine running ang
Ds, and CVNSs) are supported inithe returned responses for reprogrammable ECUs.

supplies one VIN.

r sends a@.SAE J1939 request message for VIN PGN to the Global Address.

as a failure. This
brts DM4, request

hta portion of the
le.

to verify that VIN

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 ECi6
Byte 2 (i.e. Vehicle ID - PGN = 652609, 00FEEC ) FEie
Byte 3 0016

FIGURE 14 - VIN REQUEST MESSAGE
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Message PGN:

65260 (Vehicle Identification)

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 Vehicle Identification in SAE J1939-71 See definition in SAE

(Data will be the ASCII values for the characters that
make up the VIN: 17 letters and numbers)

J1939-71, VIN
assigned by Mfgr.

Evaluation criteria

FIGURE 15 - ECU#X RESPONSE: VIN MESSAGE

If more than
identical.

Computer ang

7.3.2 Verify CA
Purpose: To verify
Procedure:

Test Computs

The VIN yeaf

bne VIN is reported for the vehicle, a failure will be flagged. If multiple ECUs repor

character (position 10) must correspond to the model year entered by the ope
must be in accordance with the appropriate specification for the format of the VIN.

| VIN Character | SAE J272 | ISO 3779 |

FIGURE 18 - VIN REFERENCE
1D

that each OBD compliant ECU provides CAL ID_and CVN.

r sends a request for DM19 to each @BD compliant ECU to get CAL ID and CVN.

VIN, all must be

rator in the Test

Messdge PGN: 59904 (Request)

Source Addr: SA of TestrComputer

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

Data: Data Description Byte Value (Hex)
Bytd 1 PGN of requested message 0046
Byte 2 (le DM19'-_PGN = 54016, 00D30016) D36
Byte 3 0046

FIGURE 16 - CALIBRATION INFORMATION (DM19) REQUEST MESSAGE

Messdge PGN: 54016 (DM19)

Source¢ Addr: SA of Responding ECU

Destinatiom Addr SAOf TestComputer

Data: Data Description Byte Value (Hex)
Byte 1-8 | As defined for DM19 in SAE J1939-73 See DM19 definition

(CVN, CAL ID pairs)

FIGURE 17 - ECU#X RESPONSE: CALIBRATION INFORMATION (DM19) RESPONSE MESSAGE
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Evaluation criteria:

Verify that all

ECUs respond correctly to SAE J1939 requests.

All CAL IDs must contain 1 to 16 printable ASCII characters.

and CVNs are supported by the expected number of ECUs, and agree with the expected response.

Test Computer operator prompt asks for the number of emission-related ECUs in the vehicle. Verify that CAL IDs

Test Computer operator prompt asks for the number of emission-related ECUs in the vehicle. Each emission-related

ECU shall ou
report multiplg

7.4 Test vehicle

Purpose: This gro
that all supported
7.4.1 Induce Ci

Purpose: Induce @

Procedure:

With ignition
Intake Manifo

Fault selection cri

The selected
< 10 seconds

e The selected

setting. In thig

NOTE: This will 1
this is not

Start engine, let

systems have engine €ontrols that can start and stop the engine without regard to ignition position. T

ensure that the en

put-orme-ormore—CADs(every- OBbECHmustreportitsownm €A D owever;
CAL IDs). If CAL IDs do not match expected value, then flag as a warning.

with a fault code by inducing a fault

up of tests will establish that under normal operating conditions communication can b
test services behave correctly in the presence of an induced fault.

cuit Fault

pff and engine off, disconnect a sensor thatcs tested continuously (e.g. Engine co
d Pressure, Atmospheric Pressure, Fuel Préssure, etc.).

eria:

fault should generate a MIL light'and a single DTC with the engine idling in a short |
for only one ECU.

fault shall illuminate the MIL during the first driving cycle to allow proper testing ir
case, a pending DTE-a confirmed DTC and MIL will be set on the first driving cycle.

ot completely testthe functions of the Pending DTC or Freeze Frame capture for P,
needed to testthe communication capabilities of the system.

dle for.One minute or whatever time it takes to set a pending DTC. Note: Some

gine(is on when performing the test, e.g. turn on A/C or defroster.

some ECUs may

e established and

L circuit fault that will generate a MIL light and a single DTG \with the engine idling in preparation for the
services tests in the remainder of the tests in this section.

lant temperature,

beriod of time (i.e.

a manufacturing

ending DTCs, but

bowertrain control
he operator must
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7.4.2 Establish Communication (J1939), Engine Running

Purpose: To verify that the SAE J1939 protocol is supported and that the response message of the correct format is sent

by the vehicle.

Procedure:

e Test Computer sends SAE J1939 request message for the DM5 (Diagnostic Readiness 1) message to the Global

Destination address.

Messdge PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destinption Addr: 255 (Global destination)

Data: Data Description Byte Value (Hex)
Bytd 1 PGN of requested message CEgs
Bytgq 2 (i.e. DM5 - PGN = 652303, 00FECE ) FEie
BytE 3 0016

FIGURE 19 - DIAGNOSTIC READINESS 1 (DM5) REQUEST MESSAGE

Messgge PGN: 65230 (DM5)

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 DM5 in SAE J1939-73 See DM5 defihition

FIGU
Evaluation criterial

If the specified nu
shall be flagged a

7.4.3 Verify DM6 - Request Pending Emission-Related DTCs, Engine Running

Purpose: To verify
emission-related I

Procedure:

RE 20 - ECU#X RESPONSE: DIAGNOSTIC READINESS 1 (DM5) RESPONSE MES]

mber of emissions-related.-«modules does not positively respond to an OBD diagno

5 a failure.

that all modules respond correctly to a DM6 (Pending DTCs) request and there is at

DTC reported.

SAGE

5tic message, this

least one pending

e Every 0.500 s

eeonds, Test Computer will send a SAE J1939 Request message for DM6 to Gloh

al Address to get

pending DTCs. If DTC is set, Test Computer will prompt user that DTC has been set and to continue. If no pending
DTC is set, after 30 seconds the Test Computer will prompt the user to continue without a pending DTC (logged as a

failure)

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 CFi6
Byte 2 (i.e. DM6 - PGN = 6523134, 00FECF) FEie
Byte 3 0045

FIGURE 21 - PENDING EMISSION RELATED DTCS (DM6) REQUEST MESSAGE
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