INTERNATIONAL=

SURFACE VEHICLE J1930™-84 JUN2023
RECOMMENDED PRACTICE | issued 2008-12
Revised 2023-06
Superseding J1939-84 OCT2017

(R) OBD Communications Compliance Test Cases
for Heavy-Duty Components and Vehicles

This version of SA
sequentially. Parg
improved. Table A
ID. Table A14 has

The SAE J1939 ¢

E J1939-84 adds support for Sl engines in the text and Appendix A. Appendix A’table
meters specific to S| engines have been added to Table A2, and implausible, value
2 has also been improved for non-OBD modules that support battery voltage, fuel leve
been updated to show the two-byte slots added since the last publicatiof;,

FOREWORD

layers of the Op
document descri

off-board diagnosiic tool (i.e., scan tool) and a vehicle or component fulfill certain on-board diagnostic
requirements for heavy-duty engines used in medium and heavy-dutyvehicles. The SAE J1939 commy
is a high speed I1$0O 11898-1 CAN-based communications networksthat supports real-time closed loop
simple information exchanges, and diagnostic data exchanges* between electronic control units

distributed throug

The SAE J1939 ¢
integrated vehicle
heavy-duty vehicl
components (e.g.
and their trailers,

The physical layet
vehicles involve th
which are sourced
to offer an open
communicate with

bmmunications network is defined using a collection of individuabSAE J1939 documen

s are renumbered
criteria have been
I, and Component

ts based upon the

n System Interconnect (OSI) model for computer communications architecture. The SAE J1939-84

s the tests and procedures to verify the SAE J1939 diagnostic message communig

out the vehicle.

bmmunications network is developed-for, use in heavy-duty environments and is suita
es used on-road or off-road, and’for appropriate stationary applications which us
generator sets). Vehicles of interest include, but are not limited to, on-highway and
onstruction equipment, and agricultural equipment and implements.

aspects of SAE J1939reflect its design goal for use in heavy-duty environments. Hori
from many diffefent component suppliers. The SAE J1939 common communication g

interconnect._system that allows the ECUs associated with different component
each other

ation between an
(OBD) regulatory
nications network
control functions,
ECUs) physically

ble for horizontally

industries. The SAE J1939 communications network is applicable for light-duty, medium-duty, and

e vehicle-derived
bff-highway trucks

vontally integrated

e integration of diffefent combinations of loose package components, such as engines and transmissions,

rchitecture strives
manufacturers to

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2023 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada) H : . . s
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax: 724-776-0790 https://www.sae.org/standards/content/J1939/84 202306/

Email: CustomerService@sae.org

http://www.sae.org



https://www.sae.org/standards/content/J1939/84_202306/
https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 2 of 136

5.3

5.3.1
5.3.2
5.3.3
5.3.4
54

5.4.1
542
543
544
545

I S S S S S i =
I\ A (I (L R I QI QI G
2 OO~NOOUGPRWN -

o
—_
.
- O

6.1.12
6.1.13
6.1.14
6.1.15
6.1.16

TABLE OF CONTENTS

ST OO ] ] OSSPSR 8
REFERENGES . ...ttt ettt ettt ettt e e ettt e e sttt e e e st et e e e smtaeeeesntaeeeeenteeeeeastaeaesanseeeeeansaeaesanseneesnnsneaeanns 8
P Y o] o] 1 ez= o] (T8 B o TeTU /g [=T 0 ) -SSR 8
TN = 0] ][ Tr=1 1 o] o PR 8
= B (o U] F= 1 o] o < RSP SPSURRRRR 9
Code of Federal Regulations (CFR) PUDBICAtIONS ..........ccooiiiiiiiie e 9
U.S. EPA PUDICAIONS. ....coiiiiiiee ettt sttt e ettt e e e st e e e smt et e e e smteeeeesnbeeeesanteeeesanteeaeanns 9
Related PUDIICALIONS ...ttt e et e e e e e e e et e e e e e e e e e e eeeeeeas 9
TN = 0] ][ Tr=1 i o] o T PR 9
bt CatiomsS T e 9

her PUBIICAtiONS ... e e neeeee e e e 9
AJr'A Technology and Maintenance Council (TMC) Publications............ccococevvec S0 e 9
DEFINITIONS ...ttt ettt e e st e e e st e e e snnnaeessnseeaessseensedyfeeeesnnneee s foreeeeeenneneeseaaeeeas 10
DEfINItION Of TEIMS ..o s e s e e e e e ennee e e 10
Y o1 {o] 0 )] o 4L PSSP RPRPRPRPRRY O SEPRPRURURURRRURPRRY R SSSPRRSRRRR 10
ERVIEW ...t seee e sineee e AT e e e e 11
LiImitations 0N TeStING .....vuuuiiiiiiiiiiiiiiiiiiiiieiiiieiiieieieeeieeeeeeeereeeeeeese St N eeeeesenesssnsnsnsnnnssssssssssssfernnnmmmmnnnnrnrnrnn. 12
Ehgine Specific Information Requirements...........ccccooooeiiieecmie s e e, 12
Test Procedure REUSE .....ooooooviiiiiiiieeeieiieeeeeeeeei e eeeeeee 13
Dpcument OVEIVIEW .........ceeiiiiiieeeeeiiiieee e e et e e e ee e e e e e s eenee e e e e e e e e fe e 13
TEST CONDITIONS, TEST PLANNING, AND COMMUNICATION CAPABILITIES .......Jocc i 13
TESEVENICIE ..ot e e e e e e et e e e e e e e e snnenneeeeeeeeaemnnneeeee e de e e st 13
B 153 3007 Lo 11 o] o < oS SEUUSURRRE RSO 13
TESEPIANNING oo T e 13
Tailoring for Distributed SYStEMS ......oco i atiiii i ee s e 14
Tailoring Considerations for RegulatoryAContent............ccccoooviciiiiiiiii e e, 15
Tailoring Considerations on the Use(of DM2 by the OBD System ECU(S) .....cooeeevvecenec i, 15
Tailoring for Use During Componént and/or Vehicle Developmental Testing .........cccccecee feeeiiiieenns 15
Test Computer Communicationn€apabilities...........ccccuvviiiiiiiiiii e 15
Hardware Interface............. e e e 15
SPFIwaAre INTErface ....... 8 it e e e e e e e e e e e 15
©SSage FOrmMat ... o e e s e 15
SR T= (o LT 0 11 T T e TP OPUPPTROUPPPTY UPPOTPRPTPRR 15
TRroughput CaPACIY ......oveeeee i s e 15
S (o] = 1o [c I O] o - (o1 120 RS SUPRRRRTN N PRPRTOP 15
HD OBD<FEST PLAN AND PROCEDURES .........oooiiiiiiiiiiee e seee s e 16
Part 1. KOEQO Data CollECHON..........eiiiiiiee ettt seee e e e e e 20
TestVehicle Data CollECON .........ooiuiiiiiie e e e e 20
Vet ify Ellgillu Cpclatiun .............................................................................................................................. 20
DMS5: DIiagnostiC REATINESS 1 ... .ttt ettt e et e e b e e e e anneee s 21
1Y D2 T VS T o] oY SR 21
VIN Verification (Vehicle Id, PGN 65260, (VIN, SPN 237)) ....coociiiiiiiiie ettt ee et seeae e saeee e 22
DM56: Model Year and Certification Engine Family ..........oocooiiiiiiii e 22
DM19: Calibration INfOrmation ......... ... e e e e e e e e e e e e e e eeeaaeeas 23
DM20: Monitor Performance RaAtIO ........ccoiiiii it e e e e e e e e 24
Component ID: Make, Model, Serial NUmMber SUPPOIt ..........uviiiiiieiicceee e 24
DM11: Diagnostic Data Clear/Reset for ACHVE DTCS.........uuiiiiiiiiiiiieiee e a e 25
DM21: DiagnOStiC REAMINESS 2.......uuieiiiiiiiiiiiiiiiiiiiiteeieeeeeeeeeaeeeeeeeeeeaeeeeteeeeeeseesesssssssssesesesssssssssssnsnsnsssnsssnsnnns 26
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........cccccceeeveiiiiiiineennn.n. 27
DMS5: Diagnostic Readiness 1: Monitor REAAINESS ...........uuuuuiuiiiiiiiiiiiiiiiiiiiieieiiieieieieeereeererererererereeeen. 27
DM26: DiagnoStiC REAMINESS 3.......uuiiiiiiiiiiiiiiiiiiiiiiiiieteeeeeeaeaeaeeeeeeeeaeeeeeeseeeessssesasssssssesssssssssssssssnsnsnsssnsssnsnnns 28
DM1: Active Diagnostic Trouble Codes (DTCS) .....cuiiiiiiiiiiiiiii ettt 29

DM2: Previously Active Diagnostic Trouble Codes (DTCS).....ccoiuuiiiiiiiiiiiiiiee e 29


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 3 of 136

DMG6: Emission Related Pending DT CS ...ttt 30
DM12: Emissions Related ACHVE DT CS. ..ottt e e e e e e e e e e e e e nneeeeeeaeens 30
DM23: Emission Related Previously ACHIVE DT CS.....o.uiiiiiiiiiiieee et 30
1Y b2d T =Ty g F= T =T ) I XSRS 31
DM27: All PENAING DTCS ...ttt ettt ettt ettt sttt s et e e s bb et e e sabb et e e s bnee e e anneees 31
DM29: Regulated DTC COUNES ...t e e e e e e e e e e et e e e e e e s e sanbaaeeeaeeeseannnrnneeaaeeas 32
DM31: DTC t0 Lamp ASSOCIALION........uuiiiiiiiiieiiiiiee et e e e e e e e e e e st e e e e e e s e sanbeaeeeaeeeansnnnreneeaaeeas 32
DM25: EXpanded Fre@Ze Frame...... ... i uiiiiiiiiiiiiiiiiiiiiiieieeteeaeeeeeeeeeeeeateeeeeaeesee s sasssssssssssssssssssssssnsnsnsnsnsnsnnnnns 32
DM20: Monitor Performance RaALIO ..........ccoiuiiii ittt st e st e e s nneee s 33
Data Stream Support VENTICAtION ..........ooiiiiiiiieice e e e e e e e e s aeeaae s 33
Part 1 t0 Part 2 TranSIHiON ........ooi oot e e e s e e e e e e s re e e e e s 35
Part 2 Key On Engine Running Data CollECHON ...........eiiiiiiiiiiiieice e e 35
V.,lify Ellgillc Rullllillg ............................................................................................................................... 35
DMS5: Diagnostic Readiness 1.........ooiiiiiiiiiiiiie e e e 35
) 1V D22 ST o NS T o] o Yo USROS - NSRS 36
DM20: Monitor Performance Ratio ........ccooooviiiiiiiiiieieieeeeeeeeeeeeeee e e e 36
DM19: Calibration INformation ............ccccciiiiiiiiieee e i e, 36
DM56: Model Year and Certification Engine Family ...........cccccooovve e Do e 37
Cpmponent ID: Make, Model, Serial Number Support .........ccoveevveeviecccecee i e 37
DM26: Diagnostic Readiness 3..........uvuiiiiiiiiiiiiiiiiiiiiiieieieereeanneenrennrnnssm bt enennnnnnnnnnnnnssnsssfornnmmmmm.. 38
DM21: Diagnostic Readiness 2...........uuvuiviviiieiiieiiiiiiiiiirireneennenennnes oM ennnenrnrnrnnnennsnnssssssssfornrmmmmmm.. 38
DM7/DM30: Command Non-Continuously Monitored Test/ScaledTest Results ............. ], 39
DM27: All PENAING DTCS ...ttt e Dottt e e s snne e e e e e s 39
DM29: Regulated DTC COUNES .......cooiiiiiiiiiiiiieiiiiieeniie et et e 40
DM31: DTC to Lamp AsSOCIation...........coeieeiiiiiiiieeeee s S e e 40
DM25: Expanded Freeze Frame..........cccoooeioiiiiiiiiee e ¥ e e 40
DM33: Emission Increasing Auxiliary Emission Control Device Active Time .........cccooceeee i, 41
) 1Y G S S = | (U T S SRR SRR 41
KDER Data Stream VerifiCation .............eooo s S i e 42
PRIt 2 to Part 3 TranSition ... 8 e e e e Je e 43
Phrt 3 Test Pending FauUlt A.........oo oo eeeeeeeeeieieteeeaeaeteeeeeeeeeeeeeeeseeesssssssssssssssnsssnssss forennnnnnnnrnrnrnnnnann 43
Cpnfirm Engine RUNNING StatUS.........oh e e e e e e 43
DM6: Emission Related Pending DIICS .........cccuviiiiiee e e e Je e 43
DM27: All peNAING DTCS....uuviie S e e e st e e e e e e s s rne e e e e e e s e snnne fr e e e e e e 44
DM29: Regulated DTC COUNIS NI .. iiiiiiiiieiiiiiee ettt e e e 44
DM31: DTC to Lamp ASSOCIALION.........eeiiiieiiiiiiiieee e e e eeeeeee e e e e fe e 45
DM1: Active Diagnostic Trouble Codes (DTCS) .....cocuiuiiiiiiiiiiiiiiiiieeiieee e e 45
DM2: Previously Active Diagnostic Trouble Codes (DTCS)......coocviiiriiiiiiiiiieeeiiieee e o, 45
DMS5: Diagnostic REGATNESS 1.......eiiiiiiiiiie et e 46
DM12: Emissions.\Related ACtiVE DTCS.........uiiiiiiiiieiiiiiee et et e 46
D[M23: Emission Related Previously Active DTCS.........cccuveeiieiiiicciieieee e e, 46
[ Y S =Ty =T o =Y 1 D SRR NSRS 47
DM24: SPNS SUPPOMEA......ouiiiiiieii e e e e e e e e st e e e e e e s s senrraeeeeeeesesnnre fe e e e e e s e 47
DM25: Expanded Freeze Frame..........cccceeiiiiciiiiiiiie et ee e et a e e Je e 48
DM20: Monitor Performance Ratio ...........coouiiiiiiiiiieiiee e seee s e 48
DMZ2t-Biaghostie ReatiRess 2 e e e e e 48
Part 3 to Part 4 Transition - Complete Fault A First Trip ..o 49
Part 4 Test Confirmed Fault A ...t e e e e e e e e e e e e e e e eeeaaeens 49
Confirm Engine RUNNING SEAtUS..........oooiiiii e 49
DM12: Emissions Related ACHVE DT CS. ..ottt e e e e e e e e e e e e e nneeeeeaaeens 49
DM1: Active Diagnostic Trouble Codes (DTCS) .....cuiiiiiiiiiiiiiii ettt 50
DM2: Previously Active Diagnostic Trouble Codes (DTCS)...cccccoiiiiiiiiiiieee e 50
DM23: Emission Related Previously ACHVE DTCS........cccuuiiiiiiee ettt a e 50
DMS: DiagnoStiC REAMINESS ... .uuiiiiiiiiiiiiiiiieiiiiiiiteieeeeeeeeeeeaeeeeeeeeeeaeeeeteseaesseesesssesssssesesesesssesssssnsnsnsssnsnsnsnnns 51
DM31: DTC t0 Lamp ASSOCIALION........uuiiiiiiiiiiiiiiiee e e et ee e e e e e e e e e e st e e e e e e s e st e aeeeaeeesesnnnreaeaaaeeas 51
DM6: Emission Related Pending DTCS .....ccoiiiiiiiieie ettt e e e e e et e e e e e e s e ennraaeeaaeeas 51
[ A N | =Y o o [ o I I RS 52
DM25: Expanded Fre@ze Frame....... ...ttt e e e e e e e e e e e e e e e e e eeeaae s 52
DM20: Monitor Performance RaAtIO ........cooiiiii e e e e e e e e e e as 52

DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test ReSUlts ...........cccoocveeiiiiieiinineen. 53


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 4 of 136

6.4.13
6.4.14
6.4.15
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
6.5.6
6.5.7
6.6
6.6.1
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.6.7
6.6.8
6.6.9
6.6.10
6.6.11
6.7
6.7.1
6.7.2
6.7.3
6.7.4
6.7.5
6.7.6
6.7.7
6.7.8
6.7.9
6.7.10
6.7.11
6.7.12
6.7.13
6.7.14
6.7.15
6.7.16
6.7.17
6.7.18
6.8
6.8.1
6.8.2
6.8.3
6.8.4
6.8.5
6.8.6
6.8.7
6.8.8
6.8.9
6.8.10
6.8.11
6.8.12
6.8.13
6.8.14
6.8.15
6.8.16
6.9

DM3: Diagnostic Data Clear/Reset for Previously ACtiVe DTCS ......ccoiuiiiiiiiiiieiiiiee e 53
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test ReSUlts ...........cccoocvieiiiiieiinineen. 53
Part 4 to Part 5 Transition - Complete Fault A First Trip ... 54
Part 5 Correct Fault A FirSt CYCIE ...t 54
Verify ENGINE RUNNMING ..cooiiiiiee ettt ettt ettt e e e s bt e e e aa b et e e s aabe e e e e aabeeeeeanbeeeeaans 54
DM12: EmisSion-Related ACHVE DTCS ....ccoiuiiieiiiiiie ettt e et e e st e e s e e e sneeeeesnneeeesnneeeas 54
DM1: Active Diagnostic Trouble COdes (DTECS) ..uuiiiiiiiiiiiiiiieee et e e e e e e e e e e e e aeeaae s 55
DY S =T g P T =Y o I RS 55
DM29: Regulated DTC COUNES ......c..uuiiiiiiiee et e e e et e e e e e e et e e e e e e s e saabsaeeeaeesanennnrnneeaaeeas 55
DM20: Monitor Performance RaALIO ..........ccoiuiiiiiiiiiee ettt st e e s aneee s 56
Complete Fault A Three Trip Countdown Cycle 1 and CyCle 2..........c.vvieiiiieiiiiieeee e 56
Part 6 Complete Fault A Three Cycle COUNTAOWN ..........iiiiiiiiiiiiiee e 57
V.,lify Ellgillc Rullllillg ............................................................................................................................... 57
DMS5: Diagnostic Readiness 1.........ooiiiiiiiiiiiiie e e e 57
DM12: Emissions Related Active DTCS.....cooiiiiiiiieieeeeieeee e 57
DM1: Active Diagnostic Trouble Codes (DTCS) .....ccooiviieiiniieiiinieieennieeee e i o, 57
DM20: Monitor Performance Ratio ...........cocceviiiiiiiiiiiee e i e 58
DM23: Emission Related Previously Active DTCS.........ccccvveeeeeeeiicciiieeeee e Do e 58
DM28: Permanent DTCS.....cuuuiiiiiiiiee e eriiieeesiieee et ee e seeee e s sneeee s sneeee e fasbee e e seee e e sneee e e e e e e 58
DM29: Regulated DTC COUNES ......c.cevvviiiieeeiieciiiieeee e e e, 58
DM31: DTC to Lamp AsSOCIAtioN..........ccevveiiiiiiiiiiieeeeeeeecciieeeee e et Je e, 59
DM21: Diagnostic ReadiNeSS 2.........uuuuviiiiiiiiiiiiiiiiiiiiiiieieerieeeeeese e Neenenrennesessnssssssmsmsssssssss o, 59
Cpmplete Fault A Three Trip Countdown Cycle 3 ... e eeeeeeeeeeeee e e 60
Part 7 Verify DM23 Transition .........ccooiiieiiiiiiciiiiecice et e e 60
Verify Engine Off Operation ... e e 60
DM23: Emission Related Previously ACtive DTCS....... 0 oo o 60
DM2: Previously Active Diagnostic Trouble Codes (DTCS)......coocviviiiiiiiiniieeiiniiee o, 61
DM12: Emissions Related Active DTCS.....oiiiiii S e eee e e f e, 61
DM1: Active Diagnostic Trouble Codes (DT CS) . i e eriieee et esieeeesseeee e seeee s e 61
DMS: DiagnostiC REAAINESS 1 ......uuiiiiiiiiiii i eieiieeetieeeeeesesaeesesssssesessssessssssssssssssssssssssssssssfornrnmmmmmmnnnnrn.. 62
DM6: Emission Related Pending DT CS...cot. it e e Je e, 62
[ 1Y D N | =Y o o [ o I IO S SRURRRTIY NSRRI 62
DM28: Permanent DTCS.....c.uuiieeie sl ittt e ettt e e st e e sttt e e snne e e e snnee e et e e e sneeeeeanneeeas 63
DM29: Regulated DTC COUNES 5o .iiiiiiiiiee et e e e e e e et nre e e e e e e e fe e 63
DM31: DTC to Lamp ASSOCIQHOM ... ...eeieiie i e e eeeee e e e e e e 63
DM25: Expanded Freeze Frame.......... oo e e eeeeee e e e e e 64
DM20: Monitor Performance Ratio ...........oooiiiiiiiiiiieeeieeee e e e e 64
DM21: Diagnostic REATINESS 2........oooiiiiiiiiiiie ettt e 64
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ...l 64
DM3: DiagnosticiData Clear/Reset for Previously Active DTCs........cccccceeeeveiciieeeeeeeeeceeei e 65
DM7/DM30: Cemmand Non-Continuously Monitored Test/Scaled Test Results .............. |, 65
Cpmplete Rant'7 Operating Cycle and Implant Fault B..............ccccoooiiiiieiieecieeeeeee e 65
Part 8 Verify Fault B for General Denominator Demonstration.............cccccoooeecvveeeeeeeecccis o 66
VEerify EDgine RUNNING OPEration ...........coooouiiiiiiiei ittt ee e e e ee s e 66
DM12: Emissions Related ACtiVE DTCS........uiiiiiiiieiiiiee et eeee e eee e e 66
DMt—Aetive-BiagroestieTrotble-Cotes{BFes e 67
DM23: Emission Related Previously ACHIVE DT CS.....o.uiiiiiiiii et 67
DM2: Previously Active Diagnostic Trouble Codes (DTCS).....ccoiuuiiiiiiiiiiiiiiee e 67
DMS5: DIiagnostiC REATINESS 1 .......iiiiiiiiiie ettt sttt e e st e e bne e e e saneee s 68
1Y D2d T =Ty g F= T =T ) I XSRS 68
DM29: Regulated DTC COUNTS ......ooiiiiiiie ittt bttt et e e sbn e e e e s bnee e e snneee s 69
DM31: DTC t0 Lamp ASSOCIALION........uuiiiiieiiiiiiiiiee e e et e e e e e e e e e e e st e e e e e e s e sanbaeeeeaeeesnennnrnneaaaeeas 69
DM25: EXpanded Fre@Ze Frame....... .. i i iiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeteeeeeeeeeesee s tasssssssesssesssssnsssssnsnsnsssnsnsnnnnns 70
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........cccccceeveeiiiiiiieeen.n. 70
DM22: Individual Clear/Reset of Active and Previously Active DTC ..........cooociiiiiiee e, 70
DM3: Diagnostic Data Clear/Reset for Previously Active DTCS ..........coviiiiiiiiiiiieiiec e 72
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........cccccceeeveiiiiiiineennn.n. 72
DM26: DiagnostiC REAAINESS 3.......cooiiiiiiiiiiiie ettt e e b e e e snneee s 72
Complete Part 8b Operating Cycle and Repair Fault B for Part 9 ..o 73

Part 9 Verify Deletion of Fault B With DIMAT ... e 73


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 5 of 136

6.9.1
6.9.2
6.9.3
6.9.4
6.9.5
6.9.6
6.9.7
6.9.8
6.9.9
6.9.10
6.9.11
6.9.12
6.9.13
6.9.14
6.9.15
6.9.16
6.9.17
6.9.18
6.9.19
6.9.20
6.9.21
6.9.22
6.9.23
6.9.24
6.10
6.10.1
6.10.2
6.10.3
6.10.4
6.10.5
6.11

»
RN
=
=

SowoNO R wWN-

RS L L (L I (L I WL [

RS L L (L I (L I UL QI §

—_
—_
—_
—_

1112
1113
6.12.1
6.12.2
6.12.3
6.12.4
6.12.5
6.12.6
6.12.7
6.12.8
6.12.9
6.12.10
6.13
6.13.1
6.13.2

PPPDDDDDDDD D¢

»
RN
N

Verify ENGINE Off OPEration ..........ooi ittt e e et e e st e e e e aabeeeeen 73
DM12: Emissions Related ACHVE DT CS. ..ottt e e e e e e e e e e e e e nneeeeeeaeens 73
DM22: Individual Clear/Reset of Active and Previously Active DTC .........cccceiiiiiiiiiniiie e 74
DM20: Monitor Performance RaAtIO ........ccoiii i e e e e e e e e as 75
DM21: DiagnostiC REAAINESS 2........oooiiiiiiiiiii ettt e sbe e s snneee s 75
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........ccccccceeveeeiiiiinnennn... 75
DM33: Emission Increasing Auxiliary Emission Control Device Active TiIMe .........cccoovvcciiieieee e, 76
DM11: Diagnostic Data Clear/Reset for ACHVE DTCS.........uuiiiiiiiiiciieiee e 76
DM21: DiagnOStiC REAMINESS 2.......uuiiiiiiiiiiiiiiiiiiiiiutieiteeeeeeeeeeeeeeeaeeeaeseeseeeeeesessesssesssssssesesssssssssssssssnsssnsssnsnnns 77
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........cccccceeveeiiiiiiieenn.n. 77
DM20: Monitor Performance RaATIO ..........ccoiuiiiiiiiiiee ettt s e e s e e s as 77
1Y D2d T =Ty g F= T =T ) I XS 78
D V131 . DTC tU Ldlllp Aaauuiatiuu ............................................................................................................... 78
DM27: All PENING DTCS ...ttt T e 78
DM29: Regulated DTC COUNES .......ooiiiiiiiiiiiiieeieeee et P e 78
DM26: Diagnostic Readiness 3.........coccviiiiiiiiiiiiiiieciiieee e e e 79
DM25: Expanded Freeze Frame............uuuuuiiiiiiiiiiiiiiiiiiiieiiiiieieesieierseseensrsnsesessnssedytoenmmmmmmmne o, 79
DM23: Emission Related Previously Active DTCS.........ccccvveeeeeeeiicciiieeeee e Do e 79
DM12: Emissions Related Active DTCS.......c..coiiiiiiieiiiiieeeriee e ke e 80
DMS5: Diagnostic REadiNeSS 1.......uuuviiiiiiiiiiiiiiiiiiiiiiiiiirieieereeaeneesennsennssm bt enennnnnnnnnnnnnssssssfernnmmmnmnn. 80
DM2: Previously Active Diagnostic Trouble Codes (DTCS).......cc...iheeeeeeiicciieeeeeeeeeeeee e, 80
DM1: Active Diagnostic Trouble Codes (DTCS) ..uuvvvieeiiiiiiiiiiee e N ieiee e ceirreeee e e Jeee e, 81
DM33: Emission Increasing Auxiliary Emission Control DevicelActive Time ... o, 81
Part 9 to Part 10 Transition ...t e e 81
Part 10 Prime Diagnostic Executive for General Denominator Demonstration .................locco. 82
Verify Engine Running Operation for Cycle 10a......... 5 oo e 82
CPpmplete CyCle T10@......c.ueiiiieiiie e N ettt s e e s snne e e 82
Verify Engine Running Operation for Cycle 10b ...5 . e 82
DIM28: Permanent DTS .....cuuuiiiiiiiiee e N ettt e ettt e e ettt e e sttt e e sneeeeesnneeeesnneeeesnneeee oneeeeesnneneeeannneeeas 82
Part 10 to Part 11 TranSition ... e Je e 83
Part 11 Exercise General Denominator.. o . i it e 83
VErify ENGING OPEration ..........cooiiiiimd ettt e e e s e e e e e s s ssnnre e e e e e sse e e 83
DM26: Diagnostic Readiness 3.....500 0 . u uieeiiiiiiiiiiiiiiiiiiiieeieieeseseeeerereeerererersrsrsrsrsrsrsrsssssssss o 83
DM21: DiagnoStiC REAAINESS 2.5 feunuvvvvieiiiiiiiiiiiiiiiiiiiiieieeeesaeaeeeesssesrsrsssssrsnsssssssrsrsssssssssssssssfrnrmmmmmmm.. 83
DM29: Regulated DTC COUNIS NI .. iiiiiiiiieiiiiiee ettt e e e 84
DM20: Monitor Performance.Ratio .........cooooiiiiiiiiiiie e e 84
DM28: Permanent DT C S .. uuueieraaeiiaiiiiieee e e e e eciiiie e e e e e e e eeieeee e e e e e asenneeeeeaeeeesemeneeeeeeeeeessnnee Jeeee e 84
DM20/DM28/Broadcast data: Waiting until General Denominator Is Met ...........ccccooioicc le, 84
DM20: Monitor Performance Ratio ........ccooooi i e 85
DIM28: Permanent DT S ...ttt st sttt e e sttt e e st e e e snne e e e snneee e oreeeeeeneeeeesnneeeas 86
DM5: DiagnostiC-ReadINESS 1.ttt e e e 86
DM26: DiagnostiC REAINESS 3........uuuiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeaeieeseerererseererersrsrsssrsrsrsrsrsssssssssfornrnmmmnn... 86
DM21: DiagnoStiC REAAINESS 2........uviiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeserssessrsssrsssssssssssssssssssssssfornrmmmmmmn... 87
PRIt 1140 Part 12 TranSition ...........ooi e e e e e e e 87
Part42 Verify Deletion of Fault B from DM28............ccoooiiiiiiieii e e, 87
Verfy-ERgife-Operatiot e T e 88
DM26: DiagnostiC REAAINESS 3.......cooiiiiiiiiiiiie ettt et e e b e e saneee s 88
DMS5: DIiagnostiC REATINESS 1 .......iiiiiiiiiiiei ettt ettt ettt e sttt e e b e e e e anneee s 88
1Y D2d T =Ty g F= T =T ) I XS 88
DM29: Regulated DTC COUNTS .......oiiiiiiiie ittt sttt ettt e st e e bne e e e anneee s 88
DM1: Active Diagnostic Trouble Codes (DTCS) .....cuiiiiiiiiiiiiiii ettt 89
DM21: DiagnOStiC REAMINESS 2.......uuiiiiiiiiiiiiiiiiiiiiieiieieeeeeeeeeaeeeeeeeeeeaeeaeseeeeesseesesssssssssesssssssssnsssssnsnsnsssnsssnsnnns 89
DM7/ DM30: Command Non-Continuously Monitored Test/Scaled Test Results ...........cccccceeeeiiiiineeen.n. 89
DM11: Diagnostic Data Clear/Reset for ACHVE DTCS.........uuiiiiiiiiiiieiee e 89
DM7/DM30: Command Non-Continuously Monitored Test/Scaled Test Results ..........cccccceeeveiiiiiiineennn.n. 90
Application to DistribUted SYSIEMS ....ccoiiiiiiieeeee e e a e e e a e e e e e e aaaes 90
Step-Wise Parallel Evaluation of COMPONENTS ........uuiiiiiiiiiiiiiiiee e e 90

Sequential Evaluation of COMPONENTES ..o e e e e e e e 91


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL

J1939™-84 JUN2023 Page 6 of 136

8.1
8.2
8.3
8.4
8.5

APPENDIX A
APPENDIX B

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19
Figure 20
Figure 21
Figure 22
Figure 23
Figure 24

TEST PROCEDURES FOR EURO IV AND EURO V ...ttt 91
Compliance Test - NO MalfuNCLIONS ... ...t a e e e e e e 92
Perform MIL Bulb Check, ENGINe Off ... ..o e e e e e eee e e 92
Verify Communication, Ignition On, ENGINe Off ...........ooiiiiiiiii e 92
Clear DTCs (DM11), ENGINE Off .. .ot 93
Verify MIL Status Bit, ENGING Off .......oooiiiiiieee e e e e e e e e e st reeeeaeeeeaanes 94
Check for Pending Diagnostic Codes (DM6) - Request On-Board Monitoring Test Results, Engine Off .. 95
Verify Data Stream Information - Monitor Current Powertrain Diagnostic Data, Engine Off ..................... 95
Verify Communication with ENging RUNNING.........coiiiiiiiiiiii e a e e e e e e 96
Verify DM4 - Request Powertrain Freeze Frame Data, Engine RUNNING .........ccccooiiiiiiiiiieiei e, 97
Verify Vehicle Information, ENgine RUNNING ......cooiiiiiiiiiii et e e 97
RV =15V L U RRRPPPRR 98
Ve AR D e 98
Test Vehicle with a Fault Code by Inducing @ Fault...........cccoooiiiiinieeeee @t 99
Ifduce Circuit Fault ....... ... e e e eeeee e el 2T 99
Eptablish Communication (SAE J1939), Engine RuUNNING .......ccoocoieiiiiiiiin e i e 100
Verify DM6 - Request Pending Emission-Related DTCs, Engine Running......0. L o 100
Verify DM25 - Request Expanded Freeze Frame (DM25) Data.........ccco.. b sleneeeeeccceic e 101
Verify DM4 - Request Freeze Frame Data, Engine Running.........cccccoeecce. e e, 102
Standard Freeze Frame .........ccccooviiiiiiiiiiie e e e o 103
Pending Fault Freeze Frame ............ovvviiiiiiiiiiiiiiiiiiiiiiiiieeieinieieeeeee oM e eeeeeeenenennsssesnsssssss fornnnnnnnnnnnnnnnnnnn. 104
Verify DM24 - Request SPN Support (DM24).........coooviiiiiiiieee e N eeeciiieeee e e, 104
Verify DM12 - Request Emission-Related DTCs, Engine RUnping’..........ccoocevvieeennie o 105
| O I S USSR SU0 N S RRSTRRRSURRY NSRS 106
P o] o] o= 11T o TN A\ o) {= USSR SRR 106
Key Dependencies for Implementers..... ... 8 eeeee e e e e 106
Prefix Numerical NOtation ...........ooo i S e eee e e e e e e 107
REVISION INAICAION. ...coiiiiiiiiie e BN T e e 107
REVISION HiSTOrY SUMMAIY ....coiiiiiiieee e e e e e e e s srnre e e e e e e s s snrnee e e e e e e eee e e 107

DATA EVALUATION METHODS ..o i steee e et e e sneeee s nnreee e e 108
TEST REPORT EXAMPLES ... 5 e ettt e e s e e s e s nnee e s fe e 134
SAE J1939-84 test SCOPE OVEIVIEW .........uiiiiiiiiiiiiiiiie e e e e e e s eeeee e e e e e e e e 12
SAE J1939-84 test ProCESS OVEIVIEW ........oiiiiiiiiiiiiiiieaeeeeeeiieie e e e e e e eeeeeeeee e e e s seemneeeeeee e e e e 16
Djagnostic readinessA(DMS) request message .........ceeevvieeeiiiiiii e e, 92
E[CU#x response: diagnostic readiness 1 (DMS5) response message .........ccceevvveeeeviveeefoeeiinien e, 93
Clear active diagnostic codes (DM11) request MESSAQE .........eeevveeeeeiciiiiiieieeeeeecireeeeee e e, 93
ELCU#X response: acknowledge MESSAge. .........uvviivieiiiiiiiiiiiieee et e e ee e e e fee e 94
Attive emissions: related faults (DM12) request message.........ccccveveeeeeeiiiiieieeeeeeeeeceee e 94
ECU#X response: active emissions - related faults (DM12) response message ..............feceeeeeeeiccnnnnen. 94
Pending.emissions: related faults (DM6) request MeSSage ........c.ceeevvveeeeiiieeeeniieeeenceeee o, 95
ECU#X response: pending emissions - related faults (DM6) response message............. oceeeeiinnnnen. 95
SPN-Supported-for-freeze-frame-and-data-stream{BM24requestmessage————— . ccccrrrieerrns 96
ECU#X response: SPN supported (DM24) reSpONSE MESSAJE -.....uuuueirreeeeaiiiiiiiieaaeeeaaeeeeeeaaeasaaneeeeeeas 96
Freeze frame (DM4) reqQUESE MESSAGE ......uuuiiiiiiiiie ettt et 97
ECU#X response: freeze frame (DM4) reSpONSE MESSAJE ...cccouveeeiiiiiieiiiiieeeeiiee ettt 97
VIN FEQUEST MESSATE.....eiiiiiiii ittt b et b bttt e s b bt e e e s bt e e e e b e et e e aabbe e e e aaneeeas 98
ECUHEX responsSe: VIN MESSAGE......ccuiuiiiiiiiiie ettt ettt ettt et e b e e bbe e e e 98
RV AV (==Y =T o T PRSPPI 98
Calibration information (DM19) reqUESt MESSAGE ......cceeeiiiiiiiiiiiie ettt e e e e e re e e e e e s eannes 99
ECU#X response: calibration information (DM19) response MeSSage .........cccuvvvieeeeeeiiciirieeeeeeee e 99
Diagnostic readiness 1 (DM5) reqUESt MESSAGE ........cccuurriiiiee e it e e e e ee e e e et e e e e e e eenraaeeeas 100
ECU#X response: diagnostic readiness 1 (DM5) response MeSSage.........cccuvvveeeeeeeiiicriieeeeeeeeeecvneeeens 100
Pending emission related DTCs (DM6) request MESSAQE........ccceiuuiiiiiieeeiiiciieee e e e e et ee e e e e eeraeeeeas 101
ECU#X response: pending emission related DTCs (DM6) response mesSage ........occvveeeevieeeeiiieeeenns 101
Freeze frame data (DM25) reqQUESt MESSAGE ........eeiiiiiiiiiiiiiiee ettt e e 102


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 7 of 136

Figure 25 ECU#X response: freeze frame (DM25) reSpONSE MESSAGE ......uvveeiiiiiieeiiiiieeeiiieeeeeiieee et e s sieeee e 102
Figure 26 Freeze frame data (DM4) reQUESE MESSAGE .......uueiiiiiiiiiii ittt e e 103
Figure 27 ECU#X response: freeze frame (DM4) reSpONSE MESSAJE ....ccoiuvvieiiiiiiieeiiiiieeeiiieeeesiieee et eeesreeee e 103
Figure 28 SPN support (DM24) reqQUESE MESSATE .....ccoiuuiiiiiiiiiie ittt e e e e saaeee s 104
Figure 29 ECU#X response: SPN support (DM24) reSpPONSE MESSAGE ... ouueeeireaeeeiiaiiiieeaaeeeaaeeeeeeeaaeeeesneeeeeeas 105
Figure 30 Emission related diagnostic trouble code (DM12) request mesSage ..........ccccvveeeeeeeeiicciiiieee e 105
Figure 31 ECU#X response: emission related DTCs (DM12) reSponSe MESSAQE ........c.uuvveeeeeeeeieierrreeeeeeeeeevneeenns 106
Table 1 Summary test plan for HD OBD PVE ..ottt e e a e e e 17

Table 2 EURO IV/V conditions and SErvices tESIEA. ..........uiiiiiiiiiieee e e e 91



https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023 Page 8 of 136

1. SCOPE

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

This document describes the tests, methods, and results for verifying diagnostic communications 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 of HD OBD regulat|ons by U.S. EPA and Cahfornla s A|r Resources Board (ARB) require that diagnostic
message service ] f f rements on production
vehicles. The usef should reference the summary provided by SAE J1939 73 Tables 1 and 2 for OBB.cgmpliance support,
and the discussion in SAE J1939-73 Appendix H for additional implementation concepts.

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

2.1 Applicable Documents

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

2.1.1  SAE Publ|cations

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

SAE J272 Vehicle Identification Number Systems
SAE J1939 Serial Control and Communications Heavy-Duty Vehicle Network - Top Level Document
SAE J1939-03 On Board Diagnostics Implementation Guide
SAE J1939-11 Physical Layer;.250 Kbps, Twisted Shielded Pair
SAE J1939-13 Off-Board<Diagnostic Connector

SAE J1939-14 Physical Layer, 500 Kbps

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

SAE J1939-21 Data Link Layer

SAE J1939-71 Vehicle Application Layer

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

SAE J1939DA J1939 Digital Annex
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2.1.2 ARB Regulations

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

13 CCR 1968.2

13 CCR 19711

Title 13 California Code Regulations, Section

1968.2, Malfunction and Diagnostic System

Requirements for 2004 and Subsequent Model-Year Passenger Cars, Light-Duty Trucks, and Medium-

Duty Vehicles and Engines (OBD II)

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

Requirements for

NOTE: Refer to §
supported
2.1.3 Code of H

Available from th
Tel: 202-512-180(

49 CFR Part 565
214 US.EPA

Available from U.§

Simon, Karl, CSID
Group Names, Ev,

2.2

The following pub
Report.
221 SAE Publ

Available from SA
and Canada) or +

SAE J1699-3
NOTE: SAE J169

2.2.2 1SO Publi

BAE JT939-73 Section Z and Table Z for a fall list of ARB, European, and U.S. EP
by SAE J1939-73, including 13 CCR 1968.1.

ederal Regulations (CFR) Publications

e United States Government Printing Office, 732 North Capitol Street,>NW, Washi
, WWW.gpO.gov.

Subpart B, VIN Requirements
Publications

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

-07-03, “EPA Standardized Naming Conventions.for Model Year 2009 and Later Engin
pporative-Refueling Family Names, and Permeation Family Names,” U.S. EPA, 2007.

Related Publications

lications are provided for information purposes only and are not a required part of th

cations

E International, 400 Gormmonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606
724-776-4970 (outside USA), www.sae.org.

OBD Il Compliance Test Cases
9-3 is aregistered trademark of SAE International.

cations

OBD regulations

hgton, DC 20401,

e Family and Test

is SAE Technical

7323 (inside USA

Copies of these documents are available online at https://webstore.ansi.org/.

ISO 3779:2009

Road Vehicles - Vehicle Identification Number (VIN) - Content and Structure

2.3  Other Publications

231 ATATech

Available from the

nology and Maintenance Council (TMC) Publications

American Trucking Associations (ATA) at www.atabusinesssolutions.com.

TMC RP1210 C Windows™ Communication API

NOTE: Windows™ is a trademark 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
3.1.1  DRIVE CYCLE

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

3.1.2 FAILURE

Results from runn[nga test are flagged as failed by the test computer.

3.1.3 TEST COMPUTER or TEST TOOL

Equipment used tp generate and monitor tests and messages.

N

D

3.1.4 WARNIN

Results from runnjng a test may be flagged using the word “WARNING” for further-analysis by the test g
Some warning criteria in Section 6 tests are informative only; the word “INFO” is uséd instead of the word
cases.

Additional definitigns of terms that are related to the use of this document.can be found in the publication
3.2 Acronyms

The following are pommon acronyms used in this document:

omputer operator.
“Warning” in such

s listed under 2.1.

ARB Alr Resources Board

CAL ID Chplibration Identification

CAN Cpntroller Area Network

CCM Cpmprehensive Companent Monitoring
Cl Cpmpression Ignition

CVN Chlibration Merification Number

DM Djagnostic Message

DTC DlagnesticTrouble Code

ECM Engine Control Module

ECU Electronic Control Unit

EI-AECD Emissions Increasing - Auxiliary Emissions Control Device
EPA Environmental Protection Agency

HD OBD Heavy-Duty On-Board Diagnostics
HEV Hybrid Electric Vehicle
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ID

ISO

KOEO

KOER

MIL

MY

NVRAM

OBD Il

PG

PGN

PVE

RPM

SP

SPN

SA

SCC

Sl

TID

VIN

4. OVERVIEW

The purpose of th
vehicle and/or co
services required
vehicle provide dg
other referenced 239
diagnostic services and |nd|cates in Tables 1 and 2 which services are reqwred for the g|ven regulations.

Id

In

entification (Number)

ternational Standards Organization

Key On Engine Off

Key On Engine Running

M

M

alfunction Indicator Lamp

odel Year

N

0

0w _nu_ _on Py

S

S

\Y,

bn-Volatile Random Access Memory

h Board Diagnostics (Level 2)
Arameter Group

Arameter Group Number

roduction Vehicle Evaluation
evolutions per Minute (min-')

Lispect Parameter

Lispect Parameter Number

burce Address (refer to SAE J1939-21)
nce Code Clear

pbark Ignition

bst Identifier (refer to SAEUJ1939-73 DM7)

thicle Identification Number

e test procedures given in Sections 6 and 7 is to demonstrate that diagnostic commuynications with the
mponent:can be established and sustained, according to the SAE J1939 protocol
by established OBD regulations. The demonstration shows that the communications i
ta-that adheres to the data structure defmed in the SAE J1939- 73 SAE J1939- 71 S
g emission-related

for the diagnostic
plemented on the
E J1939DA, and

These test procedures demonstrate the interface provided by the vehicle’s OBD diagnostic connector as shown in Figure 1.
The test results provide evidence that the integration of the engine into the vehicle does not interfere with required diagnostic
capabilities. The diagnostic connector is defined in SAE J1939-13. It should be located and labeled according to HD OBD
regulations. Test requirements of Section 6 are focused on Production Vehicle Evaluation (PVE) requirements given in
13 CCR 1971.1 (I)(1) Verification of Standardized Requirements. In addition to vehicle integration, Section 6 test results
provide evidence for the proper or improper operation of certain aspects of an HD OBD diagnostic executive. Test

requirements in Section 7 are focused on OBD regulations that preceded 13 CCR 1971.1.
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Figure 1 abstracts an SAE J1939 network on the vehicle, which comprises the system under test. The network is exercised
by the test computer using a compatible CAN interface for SAE J1939 communications. The test computer and the vehicle’s
SAE J1939 network exchange data using pins C and D of the vehicle’s SAE J1939-13 connector. The test computer
requests SAE J1939-73 Diagnostic Messages and records the vehicle network’s responses. These requests and responses
target the required communication capabilities like those defined in 13 CCR 1971.1 (h), which documents the
communication capabilities, required for engines and contributing emissions related components. Since many legacy scan
tools have relied upon TMC RP1210B for their SAE J1939 interfaces for diagnostic communications, use of an RP1210C
API for PVE testing is highly desirable.

Scope of off | On Engine
11939-84 Vehicte —Vehicte Fct
Testing
| Dash
MIL
ECU

Tept
Computer

CAN Adapter

\ 11939 Network Segment

Other
ECUs

11939-13
Connector

Figure 1 SAE'\J1939-84 test scope overview

NOTE: The full titje of section (I) in 13 CCR A9%1.1 is “Production Engine/Vehicle Evaluation Testing.” PVE, as Production
Vehicle Hvaluation, is the commonly used term (originally defined in light-duty OBD regulations) for testing
diagnostig capabilities in completed ‘production vehicles for both light-duty vehicles and heavy-diity vehicles.

4.1 Limitations ¢pn Testing

Destructive tests ¢gannot be défined to evaluate standardized communication capabilities as a part of PVE [13 CCR 1971.1
(D(1) Verification ¢f Standardized Requirements]. Tests are designed for use at vehicle assembly planis on vehicles that
will be delivered td custemers, and not delivered to the vehicle or engine manufacturer, after the tests have been completed.
Thus, testing canpot tedlUce the value of the vehicle, through damage to the vehicle or engine, or thfough its overuse.
Commercial vehicles will not be driven at vehicle assembly plants for the tests defined in Sections 6 and|7.

4.2 Engine Specific Information Requirements

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

The procedures given in Sections 6 and 7 may have other applications beyond the specific purpose of PVE regulation
testing. For example, they can be used to evaluate the integration of new (powertrain) components on the vehicle or engine.
Adaptation of these procedures for other purposes is the responsibility of the user.

4.4 Document Overview
Section 5 discusses common test conditions, test planning, and communication capabilities for the test computer. Section 6

provides a test plan and test procedures for HD OBD vehicles, which are focused on 13 CCR 1971.1 (I)(1). Section 7
provides test procedures for Euro 1V and Euro V vehicle testing.

5. TEST CONDITONS, TEST PCANNING, AND COMMUNICATION CAPABICITIES

This section discusses common test conditions for the vehicle, information requirements for test plannin

measurement ac

5.1 Test Vehicl

racy for the test computer.

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

engine, transmissg
failures. The vehid

The plurality of n
lingering DM2 fau
particularly true of]
non-OBD ECUs ¢

NOTE: Vehicle n
vehicles W
shall prov

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

bn-OBD ECUs support DM1 and DM2 to convey non-emissions related diagnostic

ts can indicate an abnormal condition, vehicles withhBM2 faults may not be ready tag
a recently produced vehicle where faults were cleared-from each system by end of line

Bn also provide DM5 responses that contain their.active and inactive fault counts.

anufacturers routinely screen vehicles for failures using DM1 and DM2 requests,
ith no faults displayed in replies for bothi:DM1 and DM2 are deemed “ready to ship.”
de responses to DM1 and DM2 as diséussed in Section 6. Some incomplete vehicles

for equipment that is to be installed during a later stage of vehicle manufacture for the vehicle vog

and equip

5.2 Test Condit
Tests shall be pe
begin with a well

shall be rechargeq
unexpected result

Formal testing sha

ment operating controls.
ons
formed using a statienary vehicle under ambient temperatures between 10 °C and

before testing, cantinues. Test conditions other than those described in SAE J1939-7

5.

Il be conducted with the test equipment connected via the vehicle’s SAE J1939-13 dia

Vehicle manufact
While such tools

re Helpful to determine whether the vehicle is ready to test, any parallel queries prg

g, and defines the

ise. The vehicle’s
free from known

nformation. Since
test. This can be
brocessing. These

where only those
HD OBD systems
can detect failures
ational equipment

B5 °C. Tests shall

charged battery. If the battery voltage falls below 12 V (or 24 V for a 24-V system), the battery system

8 5.2.3 can lead to

jnostic connector.

vided can lead to

failed SAE J1939484 test results. Likewise, CAN network analysis tools shall not provide any additional

jFrer and component manufacturer tools shall not be used in parallel with SAE J1939-84 test equipment.

nueries when they

are used to record all the message traffic for analysis.

5.3 Test Planning

The engine manufacturer and vehicle manufacturer shall agree on the test plan for the vehicle. This test plan shall define:

Desired vehicle configuration for testing—What is the desired vehicle model, engine displacement, engine family

(includes CAL-ID and communications baud rate), transmission, brake, and other equipment selections for the test?

Regulation to

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

Test process selection—Which test process model will be followed from the Section 6 or Section 7 choices?
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5.3.1

The [engine] man

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

Methods recommended to demonstrate MIL_Status—How does the technician implant the fault(s)?

O

Section 6 requires two faults with distinct DTCs to demonstrate Mil_Status, pending DTCs, freeze frame content,

permanent fault erasure and the general denominator. The first fault used in Section 6 requires that a method
induces a two trip, continuous component monitoring fault. The second fault used in Section 6 may be either a one
trip, or a two trip, continuous component monitoring fault. See Figure 2 in Section 6 for the timing of individual
faults.The process in Section 6 requires that a method induces at least one two trip continuous monitoring fault.

Section 7

assumes that its method induces a single trip continuous component monitoring fault.

In additio
The recor

The failur
the test. p
DTC shol
frame are

Operator confrols settings for demonstrating MIL status and the general @enominator—What are th

for the operat
an engine idlg

Distributed sy
monitoring sy

DM2—Previolisly active diagnostic trouble codes approach—must vehicles having DM2 faults

providing cert
related DTCs
begins the tes

Waiting time—
other data? H
for waiting tim|

Specific DTCs
completed tes
remains statio

Tailoring f

The sens;i?rs used by the failure implant method should be readily accessible for the test technig

ian to disconnect,

faults should be detected as failures within an efficient time frame and not require ve¢hicle movement."

nmended method shall support operating cycle counting without vehicle moyément.

b maturation time and OBD ECU’s operating profile needed to detect the«fault shall b
roduced by the recommendation and recognize its drive cycle shall be documented for|
Id be reported for an implanted fault, because the evaluation criterimasstme that one D
the expected outcomes of implanted failures.

br's controls during the test steps? To avoid an unexpected shutdown, what are the prg
shutdown feature?

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

fication data? Do ECU(s) comprising:thhe OBD system also support DM2? Which, if a
can also be reported using DM2 during the test procedure? Sections 6 and 7 assun
t with no active or inactive faults.

-How long should a technician wait in between test parts for ECM processes that m
bw long does it take for the recommended faults to mature? Section 6 provides some
s - exceptions need'te.be noted for technicians to successfully administer tests.

for inquiry inte_test results—Which DTCs provide scaled test results (for use in Sec
t where a diaghostic decision has been reached under the test conditions anticipated,
nary in controlled environment?

or Distfibuted Systems

a £ and Aant: Atad catiran adAdrAcone far thA

e documented for
the test. Only one
I'C and one freeze

e desired settings
ferred settings for

and its HD OBD
rements?

be excluded from
Ny, non-emissions
e that the vehicle

anaging OBD and
recommendations

tion 7) showing a
where the vehicle

It 2aval ART TN
CractorCroranT

achall idantifi; +h coinna notinna an o r
LS LS ASI R oo oTgHCOTurCtuoo ot CpPatC S OuTr ettt esSSCo10—hC

se devices, which

shall be evaluated besides SA 0, function 0 (engine). Section 6.13 discusses additional tailoring considerations for the HD
OBD test procedure.

1

Faults that result from monitors which are subject to minimum ratio requirements in 13 CCR 1971.1 (d) are not recommended for
use in SAE J1939-84 testing.
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5.3.2 Tailoring Considerations for Regulatory Content

These procedures have been designed to the requirements given in the most current version of the regulations. Section 6
has been developed for use with systems supporting HD OBD using regulations authorized by ARB in August 2012. The
procedures can be adapted to earlier regulatory versions by omitting requests for SAE J1939-73 diagnostic messages and
SAE 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 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 should be conducted on a productlon vehlcle contamlng no faults The test equment shall be connected

via the SAE J1939
faults), test results
faults increase thq
evaluation of fault
during the test seq

5.3.4 Tailoring f
Demonstration of
planning. When teg

complete vehicle
the results based

5.4 Test Compt
5.4.1 Hardware
The test computg
documented in §
SAE J1939-13.

5.4.2 Software
The test computel
54.3 Message
The message forn
544 Message

The test computer

shall be mterpreted W|th care to assure that the failure conditions do not impactcthe
number of DTCs contained in results, require a search for the expected DTC among
counts. Section 6 tests require that DM1 and DM2 message responses display’HD (
uence.
or Use During Component and/or Vehicle Developmental Testing
Sts are exercised under development conditions, where initial ¢onditions, performance 5
hssumptions are not satisfied, it is the responsibility of the test User to tailor the proce
bn the actual test conditions. Formal testing shall follow the sequence provided in this
ter Communication Capabilities
Interface
r hardware interface to the vehicle shall, follow the hardware interface provisions
AE J1939-11, SAE J1939-14, and SAE J1939-15. The connection to the vehicle
nterface
software interface to the hardware interface may comply with TMC RP1210C.
FFormat
nat is defined 4n\SAE J1939-21, SAE J1939-73, and SAE J1939-71.
Timing

shall'be capable of measuring the response time to an accuracy of at least 1 ms. The 1

timing is specified

ms-related pending
results. Additional
them, and fail the
BD defined faults

performance standards prior to production is commonplace as(@ypart of verification and validation test

sequence, or other
dure and interpret
Hdocument.

pjiven for CAN as
shall comply with

nessage response

in-SAE J1939-21. Section 6 interprets SAE J1939-21 timing requirements to better s

Lit anticipated test

conditions and vehicle configurations.

5.4.5

Throughput Capacity

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

546

Storage Capacity

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

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

DM1 |

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

DM2 | |
A second freeze frafne for fault
T T T T T T T T | € B may be-provided i addition to
. a ffeeze frame fdr fault A
DM25, Freeze Frame A freeze frame for fault B may replace :
- ] the freeze frame for fault A when only —
1 freeze frame data set is supported «— Deletion by DM11in 9
DM23
End of cyfle recording may delay 1 permanent fault is expected: The deletion of the fault B using DM11 requireq a cycle
permanent fajlt visibility to the next cycle with the “general denominator” to delete fault B from the permanent fault digplay.
DM28 | Deletion by three , | Deletion by “general |

cycle rule in 6b

DM12 |

3 op. cycles

denominator principle” in 11

+«— Deletion by DM11in 9
MIL_Status |

Fault B must be a continuous component mpnitor to

DM6 support deletion by “general denominator pfinciple”

Cycle 8b is skipped when Fault B is detected in one cyde.

Fault B

2 op. cycles 2 op. cycles 2 op. cycles
Fault A
= 18 ——4——-5——6a—6—7—8a—t toa— 10— +H—+2
art =
KOEO  \0ER KOER KOER KOER KOER KOER KOEO KOER KOER <OEQ oErR koER GD  KOEO

DM11 DM11

Figure 2 - SAE J1939-84 test process overview

Table 1 provides a summary test plan for PVE testing of assembled vehicles at vehicle assembly plants as defined for
13 CCR 1971.1 (I)(1). Table 1 identifies 12 test parts for PVE testing, explaining the test objectives for each part. These test
parts are provided in 6.1 through 6.12, respectively. Section 6.13 discusses distributed system effects on this plan. Testing
begins with the vehicle in a key off engine off state. Engine running tests follow the engine off tests.
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Table 1 - Summary test plan for HD OBD PVE

Test
Part Test Part Objectives Test Part Summary
1 Key On Engine Off - Data Collection Verify Initial Conditions
Tests begin with a recently produced vehicle. The | . o est for DM11 shall succeed to establish initial
vehicle shall have all assembly defects removed. o : .
. . . . conditions for subsequent test sections. Only vehicles
Verify the engine control system configuration and : . .
demonstrate that all required data is provided with no active faults (DM1), no pending faults (DM6), and
: o q ; P no confirmed faults (DM12) should proceed with part 2.
while the engine is not running.
2 Engine [Running - Data Collection Verify Running Engine Provides Requirell Data
Verify the engine control system configuration and data
. . . . collection to demonstrate that all required data is
Verify data collection on a vehicle with no known . . L G O . .
faults with the engine running prowdgd while the engine is rynaing. Only vehicles with
' no active faults (DM1), no pending faults|(DM6), and no
confirmed faults (DM12) should proceed with part 3.
3 Engine [Running - Test Pending Fault A Verify Engine RunningSystem Response¢ to Fault A
The vehicle shall report the CCM failure in DM6
Verify HD OBD system response to a CCM failure | according to 13 CCR 1971.1. The enging manufacturer
while the engine is running. Fault A in Figure 2 shall recommeénd circuits that are easy tq disconnect
shall be displayed as a pending fault in DM6. while the.engine is off to provide the twotrip failure
stimulus for these tests.
4 Engine |Running - Test Confirmed Fault A Vétify Engine Running System Respons¢ to Fault Trip 2
The vehicle shall report the CCM failure in DM12
. ) according to 13 CCR 1971.1. The CCM failure shall not
Yorlty HD OBD MIL on Gonfirmed Fault (BM12) ¥ be displayed in DM6. [The fault should nft be seen in
' DM6 as pending faults shall be deleted within 10
seconds per 13 CCR 1971.1 (d).]
5 Engine |Running - Correct Fault A First Cycle Verify Behavior with Fault Removed
Repair implanted CCM fault and start three-cycle count
Verify QBD system response to the correction of down for DM12 to DM23 transition. The failure shall still
Fault A be displayed in DM12 (and DM28), as thfee (drive)
cycles have not yet occurred.
6 Engine Running - Complete Fault A Three Cycle Verify Three Cycle Countdown Trips 2 and 3
Countdpwn
Complete cycles:2and 3 of the 3 cycle The MIL shall remain on and the vehicle shall continue to
countdqwn, report the failure in DM12 according to 18 CCR 1971.1.
7 Key On‘ERgine-Of—VYerifr-BM23TFransttion Yerif-Systerr-Behaviorwith-Fauit-Remoeved
. o The DTC displayed in DM23 shall match the DTC
Verify that the fault tranS|t|on§d to DM23 and the displayed in prior DM6 and DM12 displays. The three-
permanent fault was deleted in DM28.
cycle rule shall have deleted the permanent fault.
8 Engine R unning - Verify Eau/t B for General Verify Implanted Fault B and Check Fault Displays
Denominator Demonstration
Implant 29 fault for the general denominator Fault B shall be observed in DM12, and Fault A shall be
demonstration and verify confirmed code display. | observed in DM23.
9 Cf;% gan';g ine Off - Verify Deletion of Fault B Verify Retention of Permanent Fault

Verify DM11 erasure of Fault B in DM23 but not

its exist

ing permanent fault.

Turn engine off, repair fault and verify fault displays, then
clear faults (DM11). Fault B shall still be reported using

DM28.
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Test
Part Test Part Objectives Test Part Summary
10 Engine Running - Prime D/agnost/g Executive for Prepare for General Denominator Demonstration
General Denominator Demonstration
Complete two operating cycles after the DM11 Two operatlng cycles are provided prior to Ehe general
! . denominator demonstration to erase the 2" permanent
clear in Section 10. fault
11 Engine Running - Exercise General Denominator | Demonstrate General Denominator
A permanent fault is displayed in DM28. The DM20
Demonstrate achievement of general denominator | display of the general denominator shall be observed to
on a stationary vehicle. increment. This allows the permanent fault deletion in
DMZ28 1o be assessed in part 12.
12 Key On|Engine Off - Verify Deletion of Fault B Verify Fault B is Erased in DM28
from D28
Demonstrate the erasure of a permanent fault as The permanent fault for Fault B/shall not|be displayed.
the gengral denominator criteria had been met. Destination Specific DM14, _réquests shal| not delete data.
Evaluate DM11 requirements. The global DM11 request shall succeed.

The test procedur
[.  Outline forma
A. 6.X Part X
B. 6.X.Y Teg

C. 6.XY.ZS

The subs
Y in Part
provided
than one
II. Compliance tg
in SAE J1939
for destination

network communication needs fer more than one second while the SAE J1939-84 test is being admi

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

—Part 1 through part 12 procedures are written using an oGtline format as shown belg

tY of Part X
ep Zof TestY

ction number X identifies the part in the' overall test sequence. The paragraph numbsg
. The subparagraph number Z identifies Step Z within Test Y of Part X. An alphabe
ithin subparagraphs, this enumeration allows individual criteria to be discussed, wh
ction or failure criterion.

SAE J1939-21 and SAE'J1939-73—Query procedures and responses are subject to th
21 and SAE J1939-73:\These provisions are subject to the convention that the commu
specific responses,.that is the RTS/CTS facilities and TP.DT buffers, shall not be bus|

requests in\the procedures below are shown as having either a global destination adg
r a destihation specific request, indicated by “DS.” Destination specific requests are typ
s thatsespond to a global request for DM5 with a value that indicates compliance to a

(See Sectron A6 for values that indicate HD OBD is supported.)

A. Individual
“Global,” g
OBD ECU

B.

W

r'Y identifies Test

tic enumeration is

ere there is more

e provisions given

hication resources
y supporting other
histered.

ress, indicated by
cally sent to those
n OBD regulation.

Queries shall not overlap to the same device within a single timeout period. SAE J1939-21 request queries shall

not overlap each other or queries for test results using DM7. Queries for test results using DM7 shall not overlap
each other or queries for other data requested using the SAE J1939-21 request PGN. When the anticipated
responses from OBD devices have been received, the test tool need not wait for 1200 ms before proceeding with
the next query, but may proceed with the next query in the test sequence, except when a NACK with a control byte
value of 3 “Busy” is received, then the provisions of E. below shall preside within the 1200 ms overall response time
provided by SAE J1939-21.2

2

Implementors are encouraged to detect overlapping queries created by on-board devices using the test tool's F9h address. Notices

to the user through the implementor’s user interface, and messages in the test log of these occurrences are recommended.
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C. SAE J1939-73 limits the use of request queries for some multi-packet data and DM7 queries to destination specific
addressing.? Globally addressed requests are not used for DM24, DM25, and others.

D. SAE J1939-21 defines query timeouts and provides for two retries of a given information request. Warnings may
be provided for responses that exceed 200 ms, from the query to the first frame of the response, whether provided
as a single frame response, BAM, RTS frame, or ACK(Busy).* Globally addressed queries shall be accorded two
retries. Destination specific queries shall be accorded retries only when the acknowledgement control byte value of
3 “Busy” is received. The multiple response time periods for the RTS/CTS transport protocol shown in SAE J1939-21

shall be individually observed.

An acknowledgement PG control byte value of 3 “Busy” can be received instead of the requested data for a query.

out gnd the ECU shall be identified as having failed the test for the given request.

Figure C1
E.
1.  Ifthg
addr
be a
times
2. If thd
requ
quer
with
shall
F. The ackn
shall be ni
determing
Assessment

supported).” T
to provide, as
responses prd

A. ANACK s

B. The minin
(the requs

Assessment g
single SP, the|

Non-response
under Il shall
be provided fqg

orfginat requestwas a giobal request, the tool shallTetry atfeastonce using a destnat!
pssed to the ECU that provided the busy response. The destination specific acquisifio
ccepted with a warning. The tool shall retry the request at least one additional time
) when a control byte value of 3 has been received.

original request was a destination specific request, the tool shall retryusihg only d
bsts with a period no more frequent than 200 ms until at least one second has elapse
to the last request, or until the ECU responds with the requested data, or until the ECU
the control byte value of 3 “Busy.” Data that is received within_the-1.2 second overal
be accepted with no warning or failure message. Data that is notreceived shall be dee

pwledgement PGN provides the identification of the réquest in the PGN data field. TH
atched to the data in the request along with the addréss of the sender when an ACK g
pass or failure outcomes.

bf optional diagnostic messages—Several( query evaluation criteria are marked

he criteria listed for these queries represent optional content that is at the discretion o
shown in SAE J1939-73 Tables 1 and 2. Vehicles and engines shall pass a test
vided for queries marked as “(if suppeorted).”

hall be provided for destinationspecific requests when the PGN field is not supported.

hum timeout of 200 ms shall be observed between queries when there is no respons
sted PGN), ACK or NACK for a given query.

f optional data values in a diagnostic message—When the term “if supported” is applig
test shall pass.if the SPN is provided as FFh, or Not Available, as defined in SAE J19

failure convention—The enumerated failure criteria presume that missing responses th
be intérpreted as failures. A minimum of one positive response is required from the veh
r destination specific requests when the PGN field is not supported by an ECU. An ack

n specific request
n of the data shall
for a total of four

estination specific
d from the original
stops responding
timeout provision
med to have timed

e data in the field
r NACK is used to

with the term “(if
the manufacturer
hen there are no

e whether positive

d to the value of a
B9-71 Section 5.

at are not allowed
cle. ANACK shall
nowledgement PG

with a control

byte value of 1 (not acknowledgement) is not an automatic disqualification for a given

query. Partitioned

systems feature ECUs that do not support many of the queried SAE J1939-73 messages. These ECUs should send an
Acknowledgment PG control byte value of 1 for those required PGs that another ECU supports for compliance with 13
CCR 1971.1 (h) communications provisions when queried using the destination specific form of Request [PGN 59904].
When they do not support the PG, such ECUs do not respond to the global form of Request for that PG. See Section
A.10 for an example set of evaluation criteria.

3

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

SAE J1939-73 a

re intended to avoid such conditions.

Contention between long DM1 messages, which are sent with a fixed 1 Hz period, and Long BAM responses to global queries,

including DM19, DM20, and Component ID, have been observed. This contention creates race conditions between the global query
and the start of the DM1 broadcast (and its completion). Reception of replies sent by the ECM is expected of the test software, when
contention occurs.
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VI. Referenced detailed criteria - Many test steps refer to detailed criteria defined in Appendix A sections. For example,
Section A.3 identifies the calculations required to evaluate a VIN. When assessing the data for MIL_Status (and Flash
MIL Status), Section A.8 provides the allowed values for MIL_Status (SPN 1213) and Flash Malfunction Indicator Lamp
(SPN 3038) according to Table 5 of SAE J1939-73.

VII. All responses provided during developmental testing are subject to 5.3.4.

6.1 Part 1 KOEO Data Collection

Part 1 Purpose: Verify data in key-on, engine off (KOEQO) mode and clear codes to begin test from known starting point.

6.1.1

6.1.1.1

Test Vehicle Data Collection

Actions

a. Confirm the vehicle is in a safe location and condition for the test.

b. Confirm that t

ne vehicle battery is well charged. (Battery voltage >> 12 V.)

c. Confirm the v¢hicle condition and operator control settings according to the engine-manufacturer’s in

d. Turn the igniti

e. Record vehicl

vi.

6.1.2

6.1.2.1

bn key to on.

b data base entries including:

VIN of vehicle,

MY of veh

1. Warr
year

MY of engd
Fuel type,

Number o
and CVN

Certificati
Verify Eng

Actions

icle,

the user if the MY character of the VIN does not match the data entered by the user fof

ne,

f emission or diagnaostic=critical control units on vehicle (i.e., number that are required
5
L5 and

bn intent (U.S%5:Euro, etc.).

ine Operation

structions.

the vehicle model

to support CAL ID

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

6.1.2.2

Warn Criteria

a. Ifthe engine speed is greater than 0 RPM, prompt/warn operator to confirm engine is not running.

5 The number provided by the user shall be greater than zero, or the vehicle may not be intended to comply with HD OBD or EOBD
provisions. DM19 test criteria assume this value is greater than zero.
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6.1.3 DMB5: Diagnostic Readiness 16

6.1.3.1 Actions’

a.

b.

Global® DM5 [send Request (PGN 59904) using PGN 65230 (OBD Compliance, SPN 1220)].

Create “OBD ECU"? list (comprised of all ECUs that indicate 13h, 14h, 22h, or 23h for OBD compliance) for use later in
the test as the “OBD ECUs.”

6.1.3.2 Fail Criteria

a.
b.
6.1.3.3  Warn Cyiteria

a.

6.1.4 DM24: SBN Support

6.1.4.1 Actions

Fail if no ECU reports as an OBD ECU.

Fail if any ECU responds with a NACK (to DM5, PGN 65230 request).

Warn if more than one ECU responds with a value for OBD compliance where the valugs-are not idéntical (e.g., if one
ECU reports 13h and another reports 22h, if one reports 13h and another reports_11h; or if one EC{J reports 00h and
another repor{s 14h).

a. Destination Specific (DS) DM24 [send Request (PGN 59904) using PGN 64950 (SPNs 3297, 4100 to 4103)] to each
OBD ECU."0

b. If no responsg [transport protocol RTS or NACK(Busy) inn220 ms], then retry DS DM24 request to the OBD ECU. (Do
not attempt retry for NACKSs that indicate not supported:)

c. Create vehiclg list of supported SPNs for data stream.

d. Create ECU specific list of supported SPNs far test results.

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

6 The plurality of partirespenses-is-used-npart2-warning-and-failure-criteria—See-part-2-eriteria-for-speeifie-detalls. OBD ECUs are

expected to respond to the same queries when the engine is running, as when the key is on and the engine is off. The data
constants in DM24, DM34, DM56 and Component ID are not expected to change, and criteria compare the complete part 1 and
part 2 responses. DM20 is checked for changes in monitor identity labels, and DM7 is checked for test results labels. Test criteria is
also provided for data that is expected to monotonically increase during the test. Other parts check for inappropriate erasure of test
results and other OBD data as discussed in appendix section A-5. Implementation designs shall account for the reuse of earlier
responses in later criteria.

Not all forward references for reused data are noted where they are queried.

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

“OBD ECU” means an ECU reporting 13h (19), 14h (20), 22h (34), or 23h (35) for OBD compliance in DM5. Devices that respond
with 05h or FFh imply that they are not intended to comply with HD OBD requirements. Treat devices that return 0 as not an OBD
ECU, and ensure that the warning message for mismatched values is provided as the outcome for 6.1.3.3. Always warn if a
response from a non-OBD ECU is being used/received/evaluated anytime in test, unless directed otherwise by Table A2 or the
detailed actions and criteria. For example, see Component ID queries in 6.1.9.4.

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

a. Fail if retry was required to obtain the DM24 response.

b. Fail if one or more minimum expected SPNs for data stream not supported per Section A.1 from the OBD ECU(s).
c. Fail if one or more minimum expected SPNs for freeze frame not supported per Section A.2 from the OBD ECU(s).
6.1.5 VIN Verification (Vehicle Id, PGN 65260, (VIN, SPN 237))

6.1.5.1 Actions

a. Global Vehicl¢ Td [send Request (PGN 59904) using PGN 65260 (VIN, SPN 237)[.7?
6.1.5.2 Fail Criteria

a. Fail if no VIN {s provided by any ECU.

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

c. Fail if VIN dogs not match user entered VIN from earlier in this section.

d. Fail if 10th character of VIN does not match model year of vehicle (not engine) entered by user earligr in this part.
e. Fail per Sectign A.3, Criteria for VIN Validation.

6.1.5.3 Warn Cyiteria

a. Warn if VIN rgsponse from non-OBD ECU.

b. Warn if more fhan one VIN response from any individual ECU.13
c. Warn if VIN prfovided from more than one non-OBD ECU.

d. Warn if manufacturer defined data follows the VIN.

6.1.6 DM56: Mgdel Year and Certification Engine Family

6.1.6.1  Actions

a. Global DM56 [send Request (PGN 59904) using PGN 64711 (SPNs 5844 and 5845)).

Failure criteria for data stream support in distributed systems shall consider the system’s overall response. No one module can be
expected to provide all the required data in a distributed implementation. For example, when an SPN is listed as supported for a
freeze frame or a test result, it cannot be assumed that the very same module shall support the communication of the data in an
SAE J1939-73 or SAE J1939DA PG. The communication of the data is a system requirement and cannot be assumed to be
provided by the same module saving the freeze frame with the SPN or providing test results for a given SPN. Minimum test result
coverage is assessed in step 6.1.11 according to Section A.7.

The use of global requests in tests requires a capable data link adapter to be able to handle multiple transport sessions.
Additionally, the global response takes a fair amount of time due to packet separation requirements (50 to 200 ms separation).
Users are expected to explain the cause for the additional VIN displays, even as warnings and not failures. This includes both an
OBD ECU and a non-OBD ECU each providing a VIN, and more than one non-OBD ECU providing a VIN. This can be
accomplished with a count of responses considering their individual source addresses. Failure criteria c, d, and e shall be applied to
each VIN received.
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6.1.6.2

a.

b.

C.

d.

e.

6.1.7 DM19: Cs

6.1.7.1  Actions

a. Global DM19 [send Request (PGN 59904) using PGN 54016 (SPNs 1634 and 1635)}

b. Create list of the received ECU addresses, CAL IDs, and CVNs. (An ECU address ¢an report morg
and CVN.)

c. Display this ligt in the log. (NOTE: Display the CVNs using big endian format and not little endian forr
response.)

6.1.7.2  Fail Criteria

a. Fail if total number of reported CAL IDs is less than the userentered value for number of emission o
control units (fest 6.1.2).

b. Forresponseg from OBD ECUs:

Fail Criteria (if supported)'*

Fail if engine model year does not match user input.

Fail if indicates “V” instead of “E” for cert type.

Fail if not formatted correctly (e.g., “2013E-MY” is correct format so fail if doesn’t have xxxxE-MY with xxxx matching
MY entered by user or any difference to “E-MY”).

Fail if MY designation in engine family (first digit) does not match user MY input.'®

Fail if engine family isn’t exactly 12 characters before first asterisk character (ASCII 2Ah) or “null” character (ASCII 00h).

i. Failif eve
ii. Fail if CAl
iii. Fail if any

iv. Fail if CVI

libration Information

'y CAL ID doesn’t have exactly one CVN.
ID not formatted correctly (printable ASCII, padded incorrectly, etc.).
received CAL ID is altkFh or any CVN is all 00h.

N padded incorrectly (padding shall use 00h in MSB for unused bytes).

than one CAL ID

nat as given in the

diagnostic critical

4 “If supported” is used for DMs and SPNs that are not required to be implemented but are tested for accurate information only if they
are supported/implemented by one or more ECUs. When used, this indicates that it is acceptable for all, one or more than one OBD
ECUs to not support this DM (i.e., to NACK for destination specific requests and no response for global requests). But for ECUs that
do respond, the fail and warn criteria should be applied.
15 See the citation for Karl Simon’s manufacturer guidance in 2.1.3. The description of the coding for engine model year is defined in
CSID-07-03, a manufacturer letter that is available from U.S. EPA at http://iaspub.epa.gov/otagpub/publist gl.jsp?quideyear=2007.
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6.1.7.3  Warn Criteria

a. Warn if total number of reported CAL IDs is greater than the user entered value for number of emission or diagnostic
critical control units (test 6.1.2).

b. Warn if more than one CAL ID and CVN pair is provided in a single DM19 message.
c. For responses from non-OBD ECUs:
i. Warn if any non-OBD ECU provides CAL ID.

i. Warn if every CAL ID doesn’t have exactly one CVN.

iii. Warn if CAL ID not formatted correctly (contains non-printable ASCII, padded incorrectly, etc):
iv. Warn if any received CAL ID is all FFh or any CVN is all 00h.
v. Warn if CYN padded incorrectly (shall use 00h in MSB for unused bytes).
6.1.7.4  Actions®
a. Destination Specific (DS) DM19 to each OBD ECU (plus all ECUs that responded to global DM19).
6.1.7.5 Fail Criteria2
a. Compare to EICU address + CAL ID + CVN list created from global DM19 request and fail if any diffgrence.
b. Fail if NACK (PGN 59392) with mode/control byte = 3 (busy)received.®
c. Fail if NACK rjot received from OBD ECUs that did notfespond to global query.
6.1.8 DM20: Magnitor Performance Ratio
6.1.8.1  Actions
a. Global DM20 [send Request (PGN 59904) using PGN 49664 (SPNs 3048, 3049, 3066 to 3068).
i. Create lisf by ECU address-of.all data for use later in the test.

6.1.8.2 Fail Crieria

a. Fail if minimum expeeted"SPNs are not supported (in the aggregate response for the vehicle) per S¢ction A.4. When a
numerator and dengminator are provided as FFFFh and FFFFh, the monitor identified in the Igbel SPN shall be
considered to|be unsupported.

6.1.9 Component ID: Make, Model, Serial Number Support
6.1.9.1  Actions

a. Destination Specific (DS) Component ID [send Request (PGN 59904) using PGN 65259 (SPNs 586, 587, and 588)] to
each OBD ECU.

b. Display each positive return in the log.

6 13 CCR 1971.1 (h)(4.7.5) allows for delayed timing during the first 120 seconds of operation after memory has been
“reprogrammed.” This procedure assumes that the allowed 120 seconds has already expired.
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6.1.9.2  Fail Criteria

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

b. Fail if none of the positive responses are provided by the same SA as the SA that claims to be function 0 (engine).
(SPN 588 ESN not supported by the engine function).

c. Fail if the serial number field (SPN 588) from any function 0 device does not end in 5 numeric characters (ASCII “0”
through ASCII “9”).

d. Fail if the make (SPN 586), model (SPN 587), or serial number (SPN 588) from any OBD ECU contains any unprintable
ASCII characters.”
See Section A.1 for detailed examples of failure and warning criteria.

6.1.9.3  Warn Cyiteria for OBD ECUs

a. Warn if the sefial number field (SPN 588) from any function 0 device is less than eight characters long.

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

c. Warn if the make field (SPN 586) is less than two ASCII characters.

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

6.1.9.4  Actionsp

(NOTE: No warnir
a. Global Compg
b. Display each
6.1.9.5
a. Failifthereis
b. Fail if the glob
6.1.96 WarnC

a. Warn if Comp

Fail Criferia2 for Function 0

g message shall be provided for responses from non-OBD devices using PGN 59904
nent ID [send Request (PGN 59904) usifng PGN 65259 (SPNs 586, 587, and 588)].

positive return in the log.

no positive response from function 0. (Global request not supported or timed out.)
al response does-not/match the destination specific response from function 0.
riteria2 for OBD*ECUs Other than Function 0

bnent ID-not supported for the global query in 6.1.9.4, when supported by destination s

6.1.10 DM11: Difgnostic Data Clear/Reset for Active DTCs

7 Unprintable ASCII characters include those characters [numerically] less than ASCII 20 (space).
8 Warnings for non-OBD device responses shall not be issued for Component ID. Component ID provides a template to identify make,
model, and serial number of any major component or subsystem installed in a vehicle. Warn only based on the criteria in 6.1.9.6.

)18

pecific query.
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6.1.10.1 Actions

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

b. Allow 5 seconds to elapse before proceeding with test step 6.1.10.2.

c. Pass, if no response to the global DM11 query has been received in 5 seconds.

d. Record all ACK/NACK/BUSY/Access Denied responses (for PGN 65235) in the log. '
6.1.10.2 Fail Criteria

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

6.1.10.3 Warn Cyiteria

a. Warn if ACK received from any HD OBD ECU.20

6.1.11 DM21: Diagnostic Readiness 2

6.1.11.1 Actions

a. Global DM21 [send Request (PGN 59904) using PGN 49408 (SPNs 3069,)3294-3296)].
6.1.11.2 Fail Criteria

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

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

c. Failif any ECU reports time with MIL on (SPN 3295)\is not zero (if supported).2!

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

e. Fail if no OBD ECU provides a DM21 méssage.

6.1.11.3 Actionsp

a. DS DM21 to dach OBD ECUx

9 Only the Acknowledgment PG can be sent in replies, since DM11 is a command assignment with no SPs defined to send in the
CAN frame data. DM3 works the same way.
20 Some ECUs support DM11 by fulfilling or denying the command, then ACKing or NACKing the globally requested operation,
because DM11 permanently alters ECU memory values.
21 When “if supported” is indicated for a given SP the data provided may be all binary ones instead of an enumerated or scaled value.
Bit patterns that indicate other conditions may be considered to be a failure. Refer to SAE J1939-71 for presentation layer

conventions in S

P data.
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6.1.11.4 Fail Criteria2

a.

b.

6.1.

6.1.

6.1.

6.1

6.1

6.1.13.3 Actionsk

a.

.13 DMS5: Dia

131

.13.2 Fail/Wa

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

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

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

Fail if any ECU reports time SCC (SPN 3296) greater than 1 minute (if supported).

Fail if any responses differ from global responses.

Fail if NACK
12 DM7/DM3
12.1 Actions

DS DM7 with
to the SPN’s 1

12.2 Fail/Wa

Fail/warn per

Actions
Global DM5 [4

Display monit

Fail/warn per
Fail if no OBD
Fail if no OBD

Warn if any in
one OBD ECL

ot recelved from OBD ECUSs that did not respond to global query.<-

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

1D 247 using FMI 31 for each SPN identified as providing test resulis in'a DM24 respo

rn Criteria
Section A.7 Criteria for Test Results Evaluation.

jnostic Readiness 1: Monitor Readiness

end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1223)].

br readiness composite value in log-for OBD ECU replies only.

Fn Criteria

Section A.6, Criteria for Readiness 1 Evaluation.

ECU reports DTG ‘eounts of 0 for both active and previously active faults.
ECU provides:DM5 with readiness bits showing monitor support.

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

nse in step 6.1.4.1

espective OBD ECU. Create a list of ECU address and SPN and FMVsUpported test rg¢sults.?3

rted by more than

DS DMS5 to each OBD ECU.

22

23

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

Additional comments regarding SAE J1939-21 precede part 1 step 1.
Test results are expected only from the OBD ECU that listed the SPN with test results supported in its DM24 response. Global
queries (DM7 messages) for test results can oversubscribe TP.BAM resources.
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6.1.13.4 Fail Criteria

a.

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

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

6.1.14 DM26: Diagnostic Readiness 3

[send Request (PGN 59904) using PGN 64952 (SPNs 3301 to 3305)].%

6.1.14.1 Actions
a. Global DM26

i. Createlis
b. Display monit

by OBD ECU address of all data and current status for use later in the test.

br readiness composite value in log for OBD ECU replies only.

6.1.14.2 Fail Criteria

a.

g.

Fail if any res
not supported

" in SPN 3303 bits 1 to 4 and SPN 3305 [except comprehensive components monitor

Fail if any response for each monitor not supported in DM5 by a given ECUY is,also reported in DM26

complete this

Fail if any res|
enabled for th

monitoring cycle” in SPN 3303 bits 5 to 7.

ponse for each monitor not supported in DM5 by a.given ECU is also reported in DV
s monitoring cycle” in SPN 3303 bits 1 and 2 and-SPN 3304.

Fail if any res[tonse from an ECU indicating support for CCM/monitor in DM5 reports “0, monitor disa

cycle ornot s
Fail if any res
Fail if any res

Fail if no OBD

6.1.14.3 Warn C

a.

Warn if any in

one OBD ECU.

6.1.14.4 Actions

a.

DS DM26 to e

pported” in SPN 3303 bit 3.2°

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

ECU provides DM26.

fiteria

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

ach'\OBD ECU.

ponse for any monitor supported in DM5 by a given ECU is reported.as “0, monitor complete this cycle or

CCM)].

as “1, monitor not

126 as “0, monitor

bled for rest of this

rted by more than

24 The conventions used to describe queries as in, “Global DM26 [send Request (PGN 59904) using PGN 64952 (SPNs 3301 -
3305)]”, says that the query sent to the vehicle shall be the global form of the J1939-21 Request PG for the DM26 (PG 64952)
message. “SPNs 3301 - 3305” identifies SPNs that are used in the subsequent evaluation criteria for vehicle responses. Destination
Specific (DS) addressing with the Request PG shall be used for forms like “DS DM26 [send Request (PGN 59904) using PGN
64952 (SPNs 3301 - 3305)]” Destination Specific forms are followed by a description of the ECUs to be individually queried, by
using their Source Addresses in the Destination Address field for the SAE J1939-21 Request Message.
25 Bit 1 is the cold start monitor; initial temperature conditions can play a role in the displays for this monitor.
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6.1.14.5 Fail Criteria

a.

b.

6.1.

6.1.

a.

6.1

6.1.

6.1.

6.1.

6.1.

6.1.

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

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

15.1 Actions

15 DM1: Active Diagnostic Trouble Codes (DTCs)

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

.15.2 Fail Criferia

Fail if any OB
Fail if any OB
Fail if any non
Fail if any OB
Fail if no OBD
1563 Warn C
Warn if any E
Warn if any nq
16 DM2: Pre
16.1

Actions

Global DM2 [s

Fail if any OB
Fail if any OB

Fail if any non

D ECU reports an active DTC.

D ECU does not report MIL off. See Section A.8 for allowed values.?6

-OBD ECU does not report MIL off or not supported MIL status (per SAE J1939-73 Ta
D ECU reports SPN conversion method (SPN 1706) equal to 1;

ECU provides DM1.

Fiteria

CU reports the non-preferred MIL off format. See Section A.8 for description of (00b, 0
n-OBD ECU reports SPN conversion methed (SPN 1706) equal to 1.

iously Active Diagnostic Trouble Codes’(DTCs)

end Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 3038, 1706)].

16.2 Fail Criteria (if supported)

D ECU reports a préeviously active DTC.
D ECU daes'not report MIL off.

-OBDECU does not report MIL off or not supported.

16.3 Actions

D

ble 5).

Db).

DS DM2 to each OBD ECU.

16.4 Fail Crit

eria2 (if supported)

Fail if any responses differ from global responses.

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

26 Section A.8 illustrates the allowed values for the On, Off, and flashing states of the MIL, according to Table 5 of SAE J1939-73. The

short Ml state is

not allowed, and the flashing states are not demonstrated in test procedures.
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6.1.17 DM®6: Emission Related Pending DTCs

6.1.17.1 Actions

a. Global DM6 [send Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 3038, 1706)].
6.1.17.2 Fail Criteria

a. Fail if any ECU reports pending DTCs.

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

c. Failif no OBOJECU provides DMG.
6.1.17.3 Actions®
a. DS DM6 to edch OBD ECU.

6.1.17.4 Fail Criteria2

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

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.1.18 DM12: Emissions Related Active DTCs

6.1.18.1 Actions

a. Global DM12 [send Request (PGN 59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and 3038)].

6.1.18.2 Fail Criteria

a. Fail if any ECU reports active DTCs.

b. Fail if any ECU does not report MIL off.
c. Fail if no OBD ECU provides DM12:
6.1.18.3 Actionsp
a. DS DM12 to qll OBD ECUs.

6.1.18.4 Fail Criteria2

a Fall |f an dlffl rocfcocomparadta-data rocoivad durina AlabhAal kiAot
. y CremCC—CompParcttoCataTCCCrv e Curmmg—grooarTCquCst

b. Fail if NACK not received from OBD ECUs that did not respond to global query.
6.1.19 DM23: Emission Related Previously Active DTCs
6.1.19.1 Actions

a. Global DM23 [send Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 3038, 1706)].
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6.1.19.2 Fail Criteria

a. Fail if any ECU reports previously active DTCs.

b. Fail if any ECU does not report MIL off. See Section A.8 for allowed values.
c. Fail if no OBD ECU provides DM23.

6.1.19.3 Actions2

a. DS DM23 to each OBD ECU.

6.1.19.4 Fail CriteriaZ2

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

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

6.1.20.1 Actions
a. Global DM28 [send Request (PGN 59904 ) using PGN 64896 (SPNs 121310 1215, 3038, 1706)].
6.1.20.2 Fail Criferia

a. Fail if any ECU reports a permanent DTC.

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

c. Fail if no OBD ECU provides DM28.

6.1.20.3 Actionsp
a. DS DM28 to gach OBD ECU.

6.1.20.4 Fail Criteria2

a. Fail if any diff¢rence comparedto data received during global request.

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

6.1.21 DM27: All Pending DTCs

6.1.21.1 Actions

a. Global DM27 [send Request (PGN 59904) using PGN 64898 (SPNs 1213 to 1215, 3038, 1706)].
6.1.21.2 Fail Criteria (if supported)

a. Fail if any OBD ECU reports an all pending DTC.

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

6.1.21.3 Actions2

a. DS DM27 to each OBD ECU.
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6.1.21.4 Fail Criteria2

a.

b.

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

Fail if NACK n

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

6.1.22 DMZ29: Regulated DTC Counts

6.1.22.1
a.
6.1.22.2 Fail Criferia

a.

c.
d.
6.1.22.3 Actions
a.
6.1.22.4 Fail Criteria
a.
b.
6.1.23 DM31: DT
6.1.23.1
a.

6.1.23.2 Fail Criteria (if supported)

Actions

Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].

For ECUs tha
DTCs, previol

For ECUs thgt do not support DM27, fail if any ECU does not report counts of 0 farpending DT

previous MIL
For non-OBD

Fail if no OBD

DS DM29to e

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

Fail if NACK 1

Actions

Global DM31

support DM27, fail if any ECU does not report counts of 0 for pending DTCs, all pend
s MIL on DTCs, and permanent DTCs.?’

bn DTCs, permanent DTCs, and a value of FFh all pending DTCs.

FCUs, fail if any ECU reports pending, MIL-on, previously MIL-on‘er permanent DTC co|

ECU provides DM29.

ach OBD ECU.

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

C to Lamp Association

send Request (PGN 59904) using PGN 41728 (SPNs 1214, 1215, 4113, 4117)].

Fail if any recfved ECU response does not report MIL off.

ing DTCs, MIL on

Cs, MIL on DTCs,

unt greater than O.

anded Fraeaza Frama
aHaear+eeLe-++ahe

a.
6.1.24 DM25: E
6.1.24.1 Actions
a.

AP

DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU that responded
to DS DM24 with supported freeze frame SPNs.

27 The count of number of fault codes for “all pending” DTCs corresponds to the number of pending fault DTCs reported by DM27. If
DM27 is not supported by an ECU, all DM29 responses from that ECU should report FFh for the number of all pending DTCs (SPN
4105). A fail shall be noted for an ECU that does not support DM27, but does report something other than FFh for SPN 4105 in a

DM29 response.
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6.1.24.2 Fail Criteria

a. Fail if any OBD ECU provides freeze frame data other than no freeze frame data stored (i.e., bytes 1 to 5 = 00h and
bytes 6 to 8 = FFh).

6.1.25 DMZ20: Monitor Performance Ratio
6.1.25.1 Actions
a. DS DM20 [send Request (PGN 59904) using PGN 49664 (SPNs 3048-3049, 3066-3068)] to each OBD ECU.

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

b. If no responsg [transport protocol RTS or NACK(Busy) in 220 ms], then retry DS DM20 requestto-the OBD ECU. (Do
not attempt retry for NACKSs that indicate not supported.)

6.1.25.2 Fail Criferia

a. Fail if retry wds required to obtain DM20 response.

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

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

6.1.26 Data Strepam Support Verification

6.1.26.1 Actions

a. Create a list pf expected SPNs and PGNs from the DM24 response, where the data stream support bit defined in
SAE J1939-73 5.7.24 is 0. Omit the following SPNs (588, 976, 1213, 1220, 12675, 12730, 12783,|12797) which are
included in the list. Omit any remaining SPNs that map’ to multiple PGs. Display the completed list ngting those omitted
SPNs and supported SPNs as “broadcast” or “upon request.”

b. Gather broadgast data for all SPNs that are Supported for data stream in the OBD ECU DM24 respopses.

c. Gather/timestamp each parameter at least three times to be able to verify frequency of broadcast.
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6.1.26.2 Fail/Warn Criteria

e.

Fail if any parameter is not broadcast within £10% of the specified broadcast period.2°

Fail/'warn per Table A2 if two or more ECUs provide an SPN listed in Table A2.

Fail if no response/no valid data for any broadcast SPN indicated as supported by the OBD ECU in DM24.28

Fail/warn if any broadcast data is not valid for KOEO conditions as per Table A2, Minimum Data Stream Support.30

Fail/'warn per Table A2 if an expected SPN from the DM24 support list is provided by a non-OBD ECU.

6.1.26.3 Actions

a. Identify SPNs

DM24 respon
6.1.26.4 Fail/Wa
a. Fail/warn per
6.1.26.5 Actions
a. DS messages
b. If no response

6.1.26.6 Fail/Wa

a. Fail if no resp

b. Fail if any pa
period.

c. Fail if any par

provided in the data stream that are listed in Table A2, but are not supported,by an
be.

rn Criteria2

Table A2 column, “Action if SPN provided but not included in DM24.”
B
to ECU that indicated support in DM24 for upon request<SPNs and SPNs not observe
/no valid data for any SPN requested in 6.1.25.3.a;.send global message to request th
rn Criteria3 (see footnotes 24 and 25 for a and’b, respectively)

bnse/no valid data for any broadcast SPNiindicated as supported by the OBD ECU in

ameter in a fixed period broadcast message is not broadcast within £10% of the sy

hmeter in a variable period broadcast message exceeds 110% of its recommended brg

28 Missing SPN suj

SPs provided in
warning or an in
requirements, s
plausibility limits

29 There are potent

pport, as compared to Table A2, shall be determined for the SPN data presented by DM24 in teq
he DM24, data from test 6.1.4 need be evaluated. As given in (d) data from non-OBD ECUs ma
ormational'message. Data that does not meet Table A2 plausibility limits, or that does not meet
all be Gounted as present (passing), without additional warning or failure messages than those ¢

y OBD ECU in its

d in step 1.

at SPN(s).

DM24.

becified broadcast

adcast period.3!

t 6.1.4. Here only
y be flagged with a
broadcast period
enerated for the

prowded that |t is not sent us|ng the SAE J1939 71 Error (FEh) or Not Avallable (FFh) Indicato

a. Data may be available on request onIy for a given network segment Once requested |t should be broadcast using its expected
period, subject to provision in (b). Once on the broadcast schedule, queries may be ignored by the ECU and may be perceived
to be timed out vs. Tr = 220 ms. But, they would not be timed out vs Tr = 1200 ms.

b. SAE J1939-71 allows sampling of control messages to be provided on a given network segment, where the data is not needed

for control pu

rposes.

c. The need to send multiple BAM messages in a single second can disrupt timing by more than 10%.

These exception
30

s need not be automated in initial data analyses provided by the test tool.

Broadcast data that does not meet plausibility values shall not result in a determination that the data is not supported as is required

by the SPN column. The warning for invalid values shall suffice as the test outcome. Where the plausibility value is listed as N/A,
only the reception of FFFFh shall be considered a failure for not supporting the required data. Received values of the error indicator
(e.g. FEOOh), shall be considered a plausibility failure and not a non-support failure. With this understanding, broadcast data that
does not meet the plausibility values need not be queried, as if they are noted as an on request parameter.

31

Messages that depend on engine speed and other variable period messages shall fail only if the engine’s broadcast period exceeds
the messages’ recommended (fixed) broadcast period by more than 10%. Some SPNs are defined to be broadcast on change, but
no more frequently than a fixed rate. Message reception periods that are less than 90% of the fixed broadcast period shall not fail for
engine speed dependent and other variable period messages.
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d. Fail/warn if any broadcast data is not valid for KOEO conditions as per Section A.1 Table A2, Minimum Data Stream
Support.

e. Warn/info per Table A2 if an expected SPN from the DM24 support list is provided by a non-OBD ECU.
f. Fail/lwarn per Table A2 if two or more ECUs provide an SPN listed in Table A2.

6.1.27 Part 1 to Part 2 Transition

6.1.27.1 Actions

a. Testing may be stopped for vehicles with failed tests and for vehicles with the MIL on or a non-emissions related fault
displayed in OMT. Vehicles with the MIL on will fail subsequent tests.

b. The transition|from part 1 to part 2 shall be as provided below.
i. The engine shall be started without turning the key off.

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

iii. The engine shall be allowed to idle 1 minute.
6.2 Part 2 Key On Engine Running Data Collection
Part 2 Purpose: Vgrify data in Key-on, engine running (KOER) operation with no implanted faults.
6.2.1  Verify Engine Running
6.2.1.1  Actions
a. Gather broadgast data for engine speed (e.g., SPN 190).
6.2.1.2 Warn Ctiteria
a. If the engine gpeed is less than 400 RPM, prompt/warn operator to confirm engine is running and then press enter.
6.2.2 DM5: Diagnostic Readiness-1
6.2.2.1 Actions
a. Global DM5 [§end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1223)].

b. Display monitprreadiness composite value in log for OBD ECU replies only.

6.2.2.2  Fail/Warn Criteria
a. Fail/warn per the Section A.6 Criteria for Readiness 1 Evaluation. 32
b. Fail if no OBD ECU reports active/previously active fault DTC count = 0/0.

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

32 Engine operation (even for 1 minute) before this data is collected can result in completed monitors, especially those that are
intended to be continuous. Thus, monitor transitions from incomplete to complete shall be allowed with the engine running. Section
A.6 discusses the resulting engine running evaluation further.
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6.2.2.3 Actions2

a. DS DMS to each OBD ECU.

6.2.2.4  Fail Criteria2

a. Fail if any difference compared to data received during global request.
6.2.3 DM24: SPN Support

6.2.3.1  Actions

a. DS DM24 [se eques using S ) 0 0 eac ECU.
6.2.3.2  Fail Criteria

a. Fail if the megsage data received differs from that provided in part 1.33
6.2.4 DM20: Magnitor Performance Ratio

6.2.4.1 Actions
a. Global DM20 [send Request (PGN 59904) using PGN 49664 (SPNs 304810 3049, 3066 to 3068)].
6.2.4.2  Fail Criteria

a. Fail if any ECU reports different SPNs as supported for data than in part 1.

b. Fail if any denominator does not match denominator recorded in part 1.

c. Fail if any ECU does not report a value for ignition cyele that is one cycle greater than the value repprted by that ECU
in part 1.

A%

6.2.4.3 Actionsp
a. DS DM20 to HCUs that responded to global DM20 in part 1.

6.2.4.4  Fail Criteria2

a. Fail if any diffgrence compared to data received during global request in 6.2.4.1.
b. Fail if NACK rjot received from OBD ECUs that did not respond to global query.

6.2.5 DM19: Cdlibration Information

6.2.5.1 Actions

a. DS DM19 [send Request (PGN 59904) using PGN 54016 (SPNs 1634 to 1635)] to all ECUs that responded to global
DM19 in part 1.

33 This can be accomplished with a comparison to the responses received in part 1. The order of SPNs shall remain constant as DM24
defines a fixed format record layout for the freeze frame content in DM25.
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part 1.34

DMS56: Model Year and Certification Engine Family

6.2.5.2  Fail Criteria
a.

by the ECU in
6.2.6
6.2.6.1 Actions
a.
6.2.6.2

Fail Criteria (if supported)

Fail if any ECU reports a different number of CAL ID and CVNs or different CAL ID and CVN values than was provided

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

a. Failif any difflrence is found when compared to data received during part 1.

6.2.7 Compone

6.2.7.1  Actions

a. Destination S
OBD ECU.

6.2.7.2  Fail Crit

a. Fail if any dey
in part 1.

b. Fail if there is
be static valug

6.2.7.3 Actions
(NOTE: No warnir
a. Global Reque
b. Display each
6.2.7.4
a. Failifthereis

b. Fail if the glob

ht ID: Make, Model, Serial Number Support

pecific (DS) Component ID request (PGN 59904) using PGN 65259-(SPNs 586, 587,

eria

ice does not support PGN 65259 with the engine running that supported PGN 65259

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

\4

g message shall be provided for responses from non-OBD devices using PGN 59904

positive return in the_log.

Fail Crieria2 for Function-0

no positive~tesponse from function 0. (Global request not supported or timed out.)

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

6.2.7.5 WarnC

a.

riteria2 for OBD ECUs Other than-Function-0

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

and 588) to each

vith the engine off

data is defined to

)

Warn if Component ID not supported for the global query in 6.2.7.3 with engine running.

34 This can be accomplished through a simple comparison. It is not necessary to attempt to account for a different ordering among
CAL IDs and CVNs displayed as the regulation presumes the order will remain constant. (The most Important CAL ID shall be first.)
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6.2.8 DM26: Diagnostic Readiness 3
6.2.8.1 Actions
a. DS DM26 [send Request (PGN 59904) using PGN 64952 (SPNs 3301 to 3305) to each OBD ECU].
i. Record time since engine start (SPN 3301) from each ECU and timestamp of when message was received.
b. Display monitor readiness composite value in log for OBD ECU replies only.

6.2.8.2 Fail Criteria

a. Fail if any diff¢rence in any ECU regarding readiness status this cycle compared o responses in pait 1 after DM11.
b. Fail if any ECU reports number of warm-ups SCC (SPN 3302) greater than zero.%5
c. Fail if NACK rot received from OBD ECUs that did not provide a DM26 response.
6.2.8.3 Warn Cyiteria

a. Warn if any irldividual required monitor, except Continuous Component Monitaring (CCM) is suppofted by more than
one OBD ECU.

6.2.8.4  Actions

1A%

a. Global DM26.
b. Record time sjnce engine start (SPN 3301) from each ECU @nd timestamp of when message was received.
6.2.8.5  Fail Criteria2

a. Fail if any difference compared to data received from DS request when taking into account additional time elapsed by
differences inftimestamps of responses received-from DS requests and global request [by ECU].

i.e., T2 - T1 <5 SPN 3301 response data(value <= T2 - T1 + 1 second.
6.2.9 DM21: Diagnostic Readiness 2
6.2.9.1  Actions
a. Global DM21 [send Request (PGN 59904 ) using PGN 49408 (SPNs 3069, 3294 to 3296)].

6.2.9.2 Fail Criferia

a. Fail if any ECU—+epertisa-distance-greaterthan-0-distance-SCC{SPN-3294).

b. Fail if no ECU reports time (SPN 3295) or distance (SPN 3069) with MIL on.
c. Fail if any ECU reports a time greater than 0 for time (if supported) or distance with MIL on.
d. Fail if any ECU reports a time equal to zero in Time SCC (SPN 3296) (if supported).

e. Warn if no OBD ECU reports time (SPN 3296) for DM21.

3 13 CCR 1971.1 (c) (c. 2013) defines a warm-up cycle to require a 40 °F temperature rise in the engine coolant temperature. That is
unlikely to occur in the time expected. Therefore, zero is the correct response.
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6.2.9.3

a.

6.2.94

a.

Actions2
DS DM21 to each OBD ECU.
Fail Criteria2

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

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

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

6.2.10.1 Actions

a. DS DMT7 to esg

ch OBD ECU with TID 247, for each DM24 SPN using FMI 31 provided by OBB ECU’

6.2.10.2 Fail Criteria

Fail if there is
received in p3

a.

6.2.10.3 WarnC
a. Warnif all tes
6.2.11 DM27: All
6.2.11.1 Actions

a. Global DM27

any difference in each ECU’s provided test result labels (SPN and FMI combinations) fr,
rt 1test12,6.1.12.36

Fiteria
results show initialized results across all SPNs requested.3”

Pending DTCs

send Request (PGN 59904) using PGN-64898 (SPNs 1213 to 1215, 3038, 1706)].

6.2.11.2 Fail Criteria (if supported)

a. Failifany OB
b. Fail if any OB
c. Failifany EC
6.2.11.3 Actions

a. DS DM27 to €

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

) does not report MIL/ off.

D

ach OBDAECU that supported DM27.

5 DM24 response.

bm the test results

6.2.11.4 Fall CritleriaZ

a.

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

36 Changes in measurements are expected, changes in the number and content of SPN and FMI combinations are not expected and
shall fail if additional SPN and FMI combinations are found, or if any SPN and FMI combinations go missing.

37 The same set of test results labels should be available for each SPN supported with the engine off as with the engine running. The
running engine can cause some results to be complete, so it is inappropriate to assume that all tests are still initialized following the
DM11 clear faults command in part 1.
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6.2.12 DM29: Regulated DTC Counts

6.2.12.1 Actions

a. Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].
6.2.12.2 Fail Criteria

a. For OBD ECUs that did support DM27 in step 6.2.10, fail if any ECU does not report pending/all pending/MIL
on/previously MIL on/permanent = 0/0/0/0/0.

b. For OBD ECUs that did not support DM27 in step 6.2.10, fail if any ECU does not report pending/all pending/MIL
on/previous MIC on/permanent = U/FFRh/07070.

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

d. Fail if no OBD ECU provides DM29.
6.2.12.3 Actions®
a. DS DM29 to dach OBD ECU.

6.2.12.4 Fail Criteria2

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

b. Fail if NACK rot received from OBD ECUs that did not respond to global query.38
6.2.13 DM31: DTC to Lamp Association

6.2.13.1 Actions
a. DS DM31 [send Request (PGN 59904) using,PGN 41728 (SPNs 1214, 1215, 4113, 4117)] to each OBD ECU.
6.2.13.2 Fail Criferia (if supported)

a. Fail if any ECU does not report MIL/ off. See Section A.8 for allowed values.
b. Fail if NACK rot received from OBD ECUs that did not provide DM31.
6.2.14 DM25: Expanded-Freeze Frame

6.2.14.1 Actions

a. DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU that responded
to global DM24 with supported freeze frame SPNs in part 1.

6.2.14.2 Fail Criteria

a. Fail if any OBD ECU provides freeze frame data other than bytes 1 to 5 = 00h and bytes 6 to 8 = FFh (no freeze frame
data available).

38 An ECU that does not support a given PGN should not respond to a global request and shall NACK destination specific requests, as
described in SAE J1939-21. These responses are equivalent; both deny the availability of the requested data from the ECU.
Additional comments regarding SAE J1939-21 precede part 1 step 1.
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6.2.15 DMB33: Emission Increasing Auxiliary Emission Control Device Active Time
6.2.15.1 Actions

a. Global DM33 [send Request (PGN 59904) using PGN 41216 (SPNs 4124 to 4126)].
b. Create list of reported EI-AECD timers by ECU.

6.2.15.2 Fail Criteria.

[Engines using S| technology need not respond until the 2024 engine model year.]*

a. Fail if no ECU[responds.

6.2.15.3 Warn Cyiteria

a. Warn if only r¢sponse(s) = FBh (no EI-AECDs) for EI-AECD number (byte 1).
6.2.15.4 Actionsp
a. DS DM33 to gdach OBD ECU.
6.2.15.5 Fail Criferia2

a. Fail if any diffgrence is detected when response data is compared to)data received from global request, which is greater
than 2 minuteg more than the times reported from the responses received from the global request in|6.2.15.2.40

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

6.2.16.1 Actions
a. Global DM34 [send Request (PGN 59904) using PGN 40960 (SPNs 4127 to 4132)].
6.2.16.2 Fail Criteria

a. Fail if no ECU|responds, unless-the' user selected Sl technology.

b. Fail if any ECl response is‘hot equal to 00b (Outside Control Area) for NOx and PM control areas [byte 1 bits 7 to 8,
byte 2 bits 7 tp 8).

c. Fail if any EGU response is not equal to 00b (Outside Area) or 11b (not available) for NOx/PM cgrve-out/deficiency
areas (byte 1 pits.5 to 6 and byte 2 bits 5 to 6).

d. Fail if any ECU response is not equal to 11b for byte 1 bits 1 to 2 and for byte 2 bits 1 to 2.

e. Fail if any reserved bytes 3 to 8 are not equal to FFh.

39 2024 MY Sl engines are required to support EI-AECDs and shall fail as well. Sl engines are not expected to support DM34 through
the 2024 engine model year and beyond.

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

a.

DS DM34 to each OBD ECU which responded to the DM34 global request in step 1.

6.2.16.4 Fail Criteria

a.

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

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

6.2.17 KOER Da

ta Stream Verification

6.2.17.1 Actions
Create alist 0
J1939-73 5.7.
in the list. O
and supporteq

a.

b. Gather broadq

c. Gather/timest

6.2.17.2 Fail Criteria

a. Failif noresp
b. Fail/warn if an
c. Fail/warn per
d. Fail/warn per
6.2.17.3 Actions

a. Identify SPNs

response.
6.2.17.4 Fail/Wa
a. Fail/warn per

6.2.17.5 Actions

f expected SPNs and PGNs from the DM24 response, where the data stream support

P4 is 0. Omit the following SPNs (588, 976, 1213, 1220, 12675, 12730, 12783(12797)
it any remaining SPNs that map to multiple PGs. Display the completed listinoting th
SPNs as ‘broadcast’ or ‘upon request’.

ast data for all SPNs that are supported for data stream in the OBR;ECU DM24 respo

bmp each parameter at least three times to be able to verify frequency of broadcast

bnse/no valid data for any broadcast SPN indicated.as supported in DM24.
y broadcast data is not valid for KOER conditions as per Table A2.
Table A2 if an expected SPN from the DNI24 support list is provided by a non-OBD EQ

Fable A2 if two or more ECUs provide an SPN listed.

D

provided in the data stream that are listed in Table A2, but not supported by any OB[

n Criteria2

Table A2 eolumn, “Action if SPN provided but not included in DM24.”

a.

b.

DS messagesto

bit defined in SAE
vhich are included
bse omitted SPNs

nses.

u.

ECU in its DM24

6.2.17.6 Fail/Warn Criteria3

a.

b. Fail/warn if an

C.

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

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

d in step 1.

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

Fail if no response/no valid data for any upon request SPN indicated as supported in DM24, per Table A2.
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6.2.18 Part 2 to Part 3 Transition

6.2.18.1 Actions

a. Turn Engine Off and keep the ignition key in the off position.

b. Implant Fault A according to engine manufacturer’s instruction. (See Section 5 for additional discussion.)
c. Turn ignition key to the ON position.

d. Observe MIL and Wait to Start Lamps in Instrument Cluster.

e. Start Engine dfter MIC and Wait to Start Lamp (if equipped) have extinguished.

6.3 Part 3 Test Pending Fault A

Part 3 Purpose: |
immediately. Faul
be available for a

mplant the two trip fault identified as Fault A by the engine manufacturersand then start the engine

A should be implanted with the ignition key in the off position to minimizethe amount
Circuit continuity fault to be detected before the engine is started*!. The OBD system sh

fault during the fifst operating cycle in part 3. Verify pending fault and other datarin“KOER. Part 4 ve

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

Confirmed Fault in DM12.

6.3.1  Confirm Bngine Running Status

6.3.1.1  Actions

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

6.3.1.2 Warn Cyiteria

a. If engine speqdd is less than 400 RPM, prompt/warn,operator to confirm engine is running and then press enter.

6.3.2 DMB®6: Emission Related Pending DTCs#2

6.3.2.1 Actions

a. Global DM6 [§end Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 3038, 1706)].

i. Repeatrequest for DM6 nomore frequently than once per second until one or more ECUs reports a pending DTC.

Time-out
and no E(

i. bfter every-5\minutes and ask user “yes/no” to continue if still no pending DTC; and fg

LU reports-a pending DTC.

il if user says “no”

6.3.2.2 Fall Critleria

a. Fail if no OBD ECU supports DM6.

41 To best serve this part, the implanted fault should run multiple times per drive cycle and should run at idle. Ideally this fault will not

be detected as a pending fault between the time the ignition key is transitioned from off to on and the engine begins to crank.
Subsequent tests/steps and the associated pass/fail/warn criteria rely upon on the implanted fault taking two trips to mature from
pending to confirmed and for the fault to be detected/matured within 5 minutes solely with engine idle operation (no vehicle
movement/driving).

The DM6 response should contain the Fault A DTC. This DTC value shall be used to evaluate subsequent DM27 (if supported),
DM25, DM12, DM1, DM23, DM2, and DM28 responses, as shown in the Figure 2 signal chart for the tests that provide the timeline
axis. Figure 2 also depicts Fault B and its application to selected DM responses.

42
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6.3.2.3

a.

Warn Criteria

Warn if any ECU reports greater than 1 pending DTC.

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

6.3.2.4

a.

6.3.2.5

Actions2

DS DM6 to each OBD ECU.

Fail Criteria2

a.
b. Fail if all [OBL
c. Failif NACKn
6.3.3 DM27: All

6.3.3.1  Actions

a. Global DM27

6.3.3.2

a. Failifno ECU

6.3.3.3 WarnC

a. Warnifany E

6.3.3.4 Actions

a. DSDM27toe
6.3.3.5 Fail Crit
a.

b. Fail if NACK n

Fail if any diff¢rence compared 1o data received with global request.

] ECUs do not report MIL off. See Section A.8 for allowed values.
ot received from OBD ECUs that did not respond to global query.

pending DTCs

send Request (PGN 59904) using PGN 64898 (SPNs 121310 1215, 3038, 1706)].

Fail Criteria (if supported)

reports the same DTC observed in step 6.3 in apositive DM27 response.
riteria (if supported)

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

\4

ach OBD ECU.

eria2 (if supported)

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

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

7 response.

6.3.4 DM29: Rqgulated’'DTC Counts

6.3.4.1 Actions

a. Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].

6.3.4.2 Fail Criteria

a. Fail if any ECU reports a count greater than 0 for MIL on, previous MIL on, or permanent fault counts.

b. Fail if no ECU reports a count greater than 0 emission-related pending (SPN 4104).

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

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

number of em

ission-related pending DTCs.
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e.

reported in DM27 earlier in this part.

f.

For OBD ECUs that support DM27, fail if any ECU reports a lower number of all pending DTCs than what that ECU

For OBD ECUs that do not support DM27, fail if any ECU does not report number of all pending DTCs = FFh.

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

6.3.4.3

a.

Warn Criteria

Warn if any ECU reports a count greater than 1 for pending or all pending.

b. Warn if more than one ECU reports a count greater than 0 for pending or all pending.

6.3.5 DM31: DT

6.3.5.1  Actions

a. DS DM31 [se

DTC.
6.3.5.2 Fail Crif
a. Failif MIL not
b. Fail if NACK n
6.3.6 DM1: Acti
6.3.6.1 Actions
a. Receive DM1
6.3.6.2  Fail Crit
a. Failif no OBD
b. Fail if any OB
c. Failifany OB

d. Fail if any non

C to Lamp Association

hd Request (PGN 59904) using PGN 41728 (SPNs 1214, 1215, 4113, 4117)] to ECU

eria (if supported)
reported as off in all returned DTCs. See Section A.8 for allowed values.
ot received from OBD ECUs that did not provided a DM31 message.

ve Diagnostic Trouble Codes (DTCs)

broadcast info [PGN 65226 (SPNs 1243'to 1215, 1706, and 3038)].
eria

ECU supports DM1.

D ECU reports an active'DTC.

D ECU does nat report MIL off. See Section A.8 for allowed values.
-OBD ECU~does not report MIL off or not supported.

iously’Active Diagnostic Trouble Codes (DTCs)

with DM6 pending

6.3.7 DM2: Pre
6.3.7.1 Actions
a.
6.3.7.2  Fail Crit
a.

Global DM2 [send Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].

eria [for any ECU that responds (if supported)]

Fail if any OBD ECU reports a previously active DTC.

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

C.

Fail if any non-OBD ECU does not report MIL off or not supported.


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL

J1939™-84 JUN2023

Page 46 of 136

6.3.7.3

a.

6.3.7.4

a.

b. Fail if NACKn

6.3.8

Actions2
DS DM2 to each OBD ECU.
Fail Criteria2

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

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

DMb5: Diagnostic Readiness 1

6.3.8.1  Actions

a. Global DM5 [
6.3.8.2
a. Failifany OB
6.3.9 DM12: En
6.3.9.1  Actions
a. Global DM12
6.3.9.2
a. Failifany EC
b. Fail if any OB
c. Failif any non

d. Failif no OBD

6.3.9.3 Actions
a. DSDM12to 4
6.3.9.4  Fail Crit
a.

Fail Criteria

Fail Criferia

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

end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1219)].

D ECU does not report counts of zero for the number of active and the number of previg

hissions Related Active DTCs

send Request (PGN 59904) using PGN 65236 (SPNs 4213 to 1215, 1706, and 3038)].

) reports an active DTC.
D ECU does not report MIL off. See Section A.8 for allowed values.
-OBD ECU does not report MIL off-or not supported.

ECU provides DM12.

D

ach OBD ECU:x

eria2

b. Fail if NACK

+ did nat rocnand o
o

TCTToOTTCoPOTIa O

6.3.10 DM23: Emission Related Previously Active DTCs

6.3.10.1 Actions

a.

Global DM23 [send Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 3038, 1706)].

usly active DTCs.
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6.3.10.2 Fail Criteria

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

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

c. Fail if any non- OBD ECU does not report MIL off or not supported.
d. Fail if no OBD ECU provides DM23.

6.3.10.3 Actions?2

a. DS DM23 to dach OBD ECU.

6.3.10.4 Fail CrilriaZ:

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

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.3.11 DM28: Pgrmanent DTCs

6.3.11.1 Actions

a. Global DM28 [send Request (PGN 59904) using PGN 64896 (SPNs 4213 to 1215, 3038, 1706)].

6.3.11.2 Fail Criferia

a. Fail if any ECU reports a permanent DTC.

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

c. Fail if any non-OBD ECU does not report MIL off or not supported.
d. Fail if no OBD ECU provides DM28.

6.3.11.3 Actionsp
a. DS DM28 to gach OBD ECU:
6.3.11.4 Fail Criteria2

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

b Fall |f NACK rrd foacaivad froam ODRN ECl e that Aid nAt racnan dta alahal cuiaeg
. O CCCTvCOTT O oo D T oootHat GG ot T CSponGtO—G1ooarqucry-

6.3.12 DM24: SPNs Supported

6.3.12.1 Actions

a. DS DM24 [send Request (PGN 59904) using PGN 64950 (SPNs 3297, 4100 to 4103)] to each OBD ECU.

b. Compare response with responses received in part 1 test 4 for each OBD ECU.
6.3.12.2 Fail Criteria
a. Fail if the message data received differs from that provided in part 1.

b. Fail if NACK not received from OBD ECUs that did not provide DM24.
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6.3.13 DM25: Ex
6.3.13.1 Actions
a.

b.

panded Freeze Frame

not attempt retry for NACKS that indicate not supported.)

by DM24 response for visual check by test log reviewer.

DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU.

If no response [transport protocol RTS or NACK(Busy) in 220 ms], then retry DS DM25 request to the OBD ECU. (Do

Translate and print in log file all received freeze frame data with data labels assuming data received in order expected

6.3.13.2 Fail/Wa

a. Fail if retry wa
b. Fail if no ECU
c. Failif receiveq
d. Failif freeze fi
e. Fail/warn per
f.

g. Fail if NACK n

6.3.14 DM20: Mq

6.3.14.1 Actions
a. DS DM20 {se
data.

b. Store ignition

Fn Criteria
s required to obtain DM25 response.
has freeze frame data to report.
data does not match expected number of bytes based on DM24 supported SPN list f
ame data does not include the same SPN and FMI as DM6 pending DTC earlier in thi

Section A.2.

Warn if more {han 1 freeze frame data set is included in the response.

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

nitor Performance Ratio

nd Request (PGN 59904) using PGN 49664 (SPNs 3048)} to ECU(s) that responded in

cycle counter value (SPN 3048).

6.3.15 DM21: Diagnostic Readiness.2

6.3.15.1 Actions

a.

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

br that ECU.

5 part.43

part 1 with DM20

6.3.156.2 Fall Critleria

a.

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

b. Fail if NACK not received from OBD ECUs that did not provide DM21 response to DS query.

43 Where initial conditions were not well observed, there can be more than one DTC in the FF data. The DM6 identified DTC is
required to be included a stored list of freeze frame entries.
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6.3.16 Part 3 to Part 4 Transition - Complete Fault A First Trip

A is still implanted according to the manufacturer’s instruction.

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

Turn ignition key to the ON position.

hnd VVait to Start Lamp In Instrument Cluster.

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

6.3.16.1 Actions

a. Turn the engine off.
b. Confirm Fault

c.

d.

e. Observe MIL

f. Start Engine 3

g.

6.4 Part4 Test

Part 4 Purpose: M

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

Confirmed Fault A

ngine Running Status

ast data for engine speed (e.g., SPN 190).
Fiteria
d is less than 400 RPM, prompt/warn.eperator to confirm engine is running and then p

nissions Related Active DTCs

[send Request (PGN-59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and
active DTCs.

pfter &very 5 minutes and ask user “yes/no” to continue if there is still no confirmed ang
“no’¥and no ECU reports a confirmed and active DTC.

ature Fault A to MIL on/active. Verify MIL on/active fault and othepdata in KOER responses.

ress enter.

3038)] to retrieve

quest no more:frequently than once per second until one or more ECUs reports a confirmed and active

active DTC; fail if

6.4.1 Confirm B
6.4.1.1  Actions
a. Gather broadq
6412 WarnC
a. If engine spes
6.42 DM12: En
6.4.2.1 Actions
a. Global DM12
confirmed ang
i. Repeatre
DTC.
ii. Time-out
user says
6.4.2.2 Fail Crit
a. Fail if no ECU

eria

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

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

6.4.2.3

a.

Warn Criteria

Warn if any ECU reports greater than 1 confirmed and active DTC.

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

a. DSDM12toe

ach OBD ECU.

6.4.2.5 Fail Criteria2

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

b. Fail if NACKn

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

6.4.3 DM1: Active Diagnostic Trouble Codes (DTCs)

6.4.3.1 Actions

a. Receive broag

6.4.3.2 Fail Crieria

a. Failifno ECU
b. Fail if any OB
c. Failifany OB

d. Warn if any ng

e. Warn if more than 1 active DTC is reported by the vehicle.

6.4.4 DM2: Pre
6.4.4.1 Actions
a. Global DM2 [
6.4.4.2 Fail Crit
a. Failifany OB

b. Fail if any OB
this part.

6.4.4.3 Actions

a. DS DM2 to ed

cast data [PGN 65226 (SPNs 1213 to 1215, 3038, 1706)].

reports an active DTC and MIL on.
D ECU report does not include its DM12 DTCs in the list of activeDTCs.
D ECU reports fewer active DTCs in its DM1 response than(its DM12 response.

n-OBD ECU reports an Active DTC.

iously Active Diagnostic Trouble Codes (DTCs)

end Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].

eria (if supported)

D ECU reports any prfeviously active DTCs.

D ECU reports a different MIL status (e.g., on and flashing, or off) than it did in DM12 fesponse earlier in

ch.OBD ECU.

6.4.4.4 Fail Crit

eria (if supported)

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

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

6.4.5 DM23: Emission Related Previously Active DTCs

6.4.5.1 Actions

a. DS DM23 [send Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 1706, and 3038)] to each OBD ECU.
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6.4.5.2 Fail Criteria

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

b. Fail if any ECU reports a different MIL status than it did in DM12 response earlier in this part.
c. Fail if NACK not received from OBD ECUs that did not provide DM23 response.

d. Fail if no OBD ECU provides DM23.

6.4.6 DMb5: Diagnostic Readiness 1

6.4.6.1  Actions
a. Global DM5 [§end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1219)].
6.4.6.2 Fail Criteria

a. Fail if no OBD ECU reports a number of active DTCs greater than 0.

b. Fail if any OBD ECU reports a different number of active DTCs than it did in DM response earlier in this part.
c. Fail if any OBD ECU reports a count greater than 0 previously active DTCs.
6.4.7 DM31: DTC to Lamp Association

6.4.7.1  Actions

a. DS DM31 [sepd Request (PGN 59904) using PGN 47128 (SPNs 1214, 1215, 4113, 4117)] to each ECU supporting
DM12.

6.4.7.2  Fail Criteria (if supported)

a. Failif an OBD/ECU does not include the same SPN and FMI from its DM12 response earlier in this part and report MIL
on Status for that SPN and FMI in its DM3{*response (if DM31 is supported).

b. Fail if NACK rlot received from OBD:ECU that did not provide DM31 response.
6.4.8 DM®6: Emission Related Rending DTCs
6.4.8.1  Actions

a. Global DM6 [§end Réquest (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].

6.4.8.2 Fail Criteria

a. Fail if any ECU reports a pending DTC.

b. Fail if any ECU reports a different MIL status than it did for DM12 response earlier in this part.
c. Fail if no OBD ECU provides a DM6 response.

6.4.8.3 Actions

a. DS DM6 to each OBD ECU.
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6.4.8.4 Fail Criteria

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

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

6.4.9.1 Actions

a. Global DM27 [send Request (PGN 59904) using PGN 64898 (SPNs 1213 to 1215, 3038, 1706)].

6.4.9.2  Fail Criferia (if supporied)

a. Fail if any ECU reports a pending DTC.

b. Fail if any (OBD) ECU reports a different MIL status than it did for DM12 response earlier in‘this part
6.4.9.3 Actionsp
a. DS DM27 to dach OBD ECU.

6.4.9.4  Fail Criteria (if supported)

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

b. Fail if NACK ot received from OBD ECUs that did not resporid.fo global query.
6.4.10 DM25: Exppanded Freeze Frame

6.4.10.1 Actions
a. DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU.
6.4.10.2 Fail Criteria

a. Fail if no ECU|reports freeze frametdata.

b. Fail if DTC in freeze frame data‘does not include the DTC reported in DM12 earlier in this part.
c. Fail if NACK rot receivedi\from OBD ECUs that did not provide DM25 response.

6.4.11 DMZ20: M¢@nitor*Performance Ratio

6.4.11.1 Actions

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

6.4.11.2 Fail Criteria

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

6.4.12.1 Actions

a. DS DMY7 to each OBD ECU that provided test results in part 1 using TID 246, SPN 5846, and FMI 31.
i. (If TID 246 method not supported, use DS DM7 with TID 247 for each DM24 SPN and FMI 31.)

b. Create list of any ECU address, SPN and FMI combination with non-initialized test results, noting the number of
initialized test results for each SPN and FMI combination that has non-initialized test results.

6.4.12.2 Fail Criteria

a. Failif there is pny difference in each ECU’s provided test result labels (SPN and FMI combinations)frpm the test results
received in part 1 test 11, 6.1.11.44

6.4.13 DM3: Diagnostic Data Clear/Reset for Previously Active DTCs
6.4.13.1 Actions
a. DS DM3 [sendl Request (PGN 59904) using PGN 65228] to each OBD ECU.#5

b. Wait 5 seconds before checking for erased information.

6.4.13.2 Fail Criteria

a. Failif any OBD ECU does not NACK with control byte = 1 or 2'er 3.

b. if any ECU er@ses any diagnostic information. See Section-A.5 for more information. 46
c. Warn if any OBD ECU NACKSs with control byte = 3.

6.4.13.3 Actionsp
a. Global DM3.4
b. Wait 5 seconds before checking foferased information.
6.4.13.4 Fail Criteria2

a. Failif any OBD ECU erasés OBD diagnostic information.

6.4.14 DM7/DMJ30: Command Non-Continuously Monitored Test/Scaled Test Results

6.4.14.1 Actions

a. DS DM7 with TID 250 and each specific SPN and FMI that had non-initialized test results on list created in test 6.4.14.1.

44 Changes in measurements are expected, changes in the number and content of SPN and FMI combinations are not expected and
shall fail if additional SPN and FMI combinations are found, or if any SPN and FMI combinations go missing.

45 Implementations may overlap the DS DM3 requests here and in 6.7.16 to individual OBD ECUs and then combine the wait times
into a single period.

46 Checks for erased data shall at a minimum include those queries provided in the same test part. Section A.5 provides for all the data
that can be checked.

47 The global DM3 queries shall always be sent, regardless of the OBD ECU response to the DS DM3 queries.
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6.4.14.2 Fail Criteria

a.
request.

6.4.15 Part 4 to Part 5 Transition - Complete Fault A First Trip

Wait engine manufacturer’'s recommended interval.

h the off position remove the implanted Fault A according to the manufacturer’s instrug
a fault-free operating condition.

ey to the ON position.
n Instrument Cluster.

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

6.4.15.1 Actions
a. Turn the engine off.
b.
c. With the key i
the system to
d. Turn ignition K
e. Observe MIL
f. Start Engine 3
g. Wait for manu

6.5 Part5 Corrg

Part 5 Purpose: R
data in KOER.

6.5.1 Verify Eng

6.5.1.1  Actions
a. Gather broadyd

6.5.1.2 WarnC

If after 5 seco
press enter.

a.

6.5.2 DM12: En

6.5.2.1  Actions

facturer's recommended time for Fault A to be detected (as(passed).

ct Fault A First Cycle

ine Running

ast data for engine speed (e.d.;"SPN 190).
iteria

nds, the engine speed is less than 400 RPM, prompt/warn operator to confirm engine is

hission-Retated Active DTCs

a. Global DM12

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

tions for restoring

emove fault. Run and pass diagnostic for first fault*free driving cycle. Verify MIL on/active fault and other

running and then
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6.5.2.2 Fail Criteria

a. Failif no OBD ECU reporting MIL on. See Section A.8 for allowed values.

b. Fail if all OBD ECUs report no DM12 DTC set.

c. Fail if DM12 DTC reported does not match the DM6 DTC SPN and FMI reported from test 6.3.2.48

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

6.5.3 DM1: Active Diagnostic Trouble Codes (DTCs)

6.5.3.1  Actions

a. Receive DM1|broadcast data [PGN 65226 (SPNs 1213 to 1215, 1706, and 3038)].

6.5.3.2  Fail Criteria

a. Forevery [OE]Z] ECU that responded to the DM12 request in step 6.5.2.1, Fail if the DM1 response
does not include the SPN(s) and associated FMI as given in the DM12 response?

b. For every (OBD) ECU that responded to the DM12 request in step 6.5.2.1¢ Fail if the DM1 response
has a different MIL status than given in its DM12 response.

6.54 DM28: Pgrmanent DTCs

6.5.4.1 Actions

a. DS DM28 [send Request (PGN 59904) using PGN 64896.(SPNs 1213 to 1215, 3038, 1706)] to each

6.5.4.2 Fail Criteria

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

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

c. Fail if permangnt DTC does not mateh'DM12 active DTC from earlier in this part.

d. Fail if NACK rjot received from ©BD ECUs that did not provide a DM28 message.

6.5.5 DMZ29: Rqgulated DTC.Counts

6.5.5.1 Actions

a. Global DM29 [serd-Request{PGN-59904)-using-PGN-40448(SPNs-4104-10-41083}

for the same ECU

for the same ECU

OBD ECU.

48 The DM6 response is expected to provide the Fault A DTC value to be used as the standard for subsequent responses, expecting
the DTC value for fault A. Should there be no value for fault A returned in test 6.3.2, the standard value for Fault A shall be
considered to be null, and all subsequent comparisons to the null value shall fail.
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6.5.5.2 Fail Criteria

a.

b.

6.5.5.3 Warn Cyiteria
a.
b.
6.5.6 DM20: Mgnitor Performance Ratio
6.5.6.1  Actions

a.

b.
6.5.7 Complete|Fault A Three Trip Countdown Cycle 1 and Cycle 2
6.5.7.1 Actions
a.

b.

Fail if any ECU reports a count greater than 0 for emission-related pending DTCs or previous MIL on DTCs.

Fail if no ECU reports a count greater than 0 for MIL on DTCs, where the same ECU provides one or more permanent
DTCs.

Fail if any ECU reports a different number of MIL on DTCs than what that ECU reported in DM12 earlier in this part.
Fail if any ECU reports a different number of permanent DTCs than what that ECU reported in DM28 earlier in this part.

For OBD ECUs that support DM27,

i. Fail if any|ECU reports a count greater than 0; for all pending DTCs (SPN 4105).
ii. Fail if any|ECU reports FFh, for all pending DTCs.
For ECUs thaf do not support DM27,

i. Fail if any|ECU does not report number of all pending DTCs (SPN 4105) = FEh.

Warn if any ECU reports greater than 1 for MIL on or permanent.

Warn if more fthan one ECU reports greater than 0 for MIL on orpermanent.

DS DM20 {send Request (PGN 59904) using PGN 49664 (SPN 3048)] to OBD ECU(s) that provifled DM20 data in
part 1.

Store each ignition cycle counter value (SPN 3048) for future use.

Turn the engine off to complete the first cycle.

Wait manufacjurer'sdcecommended interval with the key in the off position.

Start Engine fersecond-cysle-

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

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

Start the engine for part 6.

Wait for manufacturer’'s recommended time for Fault A to be detected as passed.
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6.6 Part 6 Complete Fault A Three Cycle Countdown

Part 6: Verify MIL on/active fault and other data in KOER during third fault-free “driving” cycle after the repair of Fault A.
6.6.1 Verify Engine Running

6.6.1.1  Actions

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

6.6.1.2 Fail Criteria

a. |If after 5 secopds, the engine speed is Tess than 400 RPM, then prompt/warn operafor 1o confirm endine is running and
then press enter.

6.6.2 DMS5: Diagnostic Readiness 1
6.6.2.1 Actions
a. Global DM5 [§end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1219)]:
6.6.2.2  Fail Criteria

a. Fail if no OBD ECU reports a count of greater than 0 active DTCs.

b. Fail if any OBD ECU reports greater than 0 previously active DTG,

6.6.2.3 Warn Cyiteria

a. Warn if any ECU reports a count of greater than 1 active'DTC or previously active DTC.
6.6.3 DM12: Emissions Related Active DTCs

6.6.3.1 Actions
a. DS DM12 [sed Request (PGN 59904) using PGN 65236 (SPNs 1213 to 1215, 3038, 1706)] to each) OBD ECU.
6.6.3.2  Fail Criteria

a. Fail if no (OBID) ECU reporis;an MIL-on active DTC.

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

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

6.6.4 DMA1: Active Diagnostic Trouble Codes (DTCs)

6.6.4.1 Actions

a. Receive broadcast DM1 [PGN 65226 (SPNs 1213 to 1215, 3038, 1706)].

6.6.4.2 Fail Criteria

a. Failif no OBD ECU reports MIL on.

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

c. Fail if any OBD ECU reports a different number of active DTCs than what that ECU reported in DM5 for number of
active DTCs.
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6.6.5 DM20: Monitor Performance Ratio
6.6.5.1  Actions

a. DS DM20 [send Request (PGN 59904) using PGN 49664 (SPN 3048)] to OBD ECU(s) that responded in part 5 (test
6.5.4) with DM20 data.

6.6.5.2 Fail Criteria

a. Fail if any ignition cycle counter (SPN 3048) from same ECU as was stored in part 5 has incremented by a value other
than 2.

6.6.6 DM23: Erission Related Previously Active DTCs
6.6.6.1  Actions
a. DS DM23 [sefd Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 3038, 1706)] to eachh OBD ECU.
6.6.6.2  Fail Criteria

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

b. Fail if no OBD ECU reports MIL on.

c. Fail if NACK rot received from OBD ECUs that did not provide a DIM23 message.
6.6.7 DM28: Pgrmanent DTCs

6.6.7.1  Actions
a. DS DM28 [send Request (PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 3038, 1706)] to each) OBD ECU.
6.6.7.2  Fail Criteria

a. Fail if no ECU|reports permanent DTC present.

b. Fail if permangnt DTC provided doési\not match DM12 active DTC.

c. Fail if no ECU|reports MIL on.

d. Fail if NACK rjot receivedifrom OBD ECUs that did not provide a DM28 message.

6.6.8 DM29: Rqgulated-DTC Counts

6.6.8.1  Actions

a. DS DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)] to each OBD ECU.
6.6.8.2  Fail Criteria
a. Fail if any ECU reports a count greater than 0 for emission-related pending DTCs or previous MIL on DTCs.

b. Fail if no ECU reports a count greater than 0 for MIL on DTCs.

o

Fail if any ECU reports a different number for MIL on DTCs than what that ECU reported in DM12.

d. Fail if no ECU reports a count greater than 0 for permanent DTCs

o

Fail if any ECU reports a different count for permanent DTCs than the number of DTCs that ECU reported in DM28.
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f. For ECUs that support DM27, fail if any ECU reports an all pending DTC (DM27, SPN 4105) count that is less than its
pending DTC (DM6) count.

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

6.6.8.3 Warn Criteria

a. Warn if any ECU reports a count greater than 1 for MIL on DTCs.

b. Warn if more than one ECU reports a count greater than 0 for MIL on DTCs.

c. Warnif any ECU reports a count greater than 1 for permanent DTCs.

d. Warn if more than one ECU reports a count greater than 0 for permanent DTCs..
6.6.9 DM31: DTC to Lamp Association

6.6.9.1  Actions

a. DS DM31 [send Request (PGN 59904) using PGN 41728 (SPNs 1214, 1215, 4113, 4117)] to ECU(E) reporting DM12
MIL on DTC dctive.

6.6.9.2  Fail Criteria (if supported)

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

c. Fail if NACK not received from OBD ECUs that did not provide a DM31 message.
6.6.10 DM21: Diagnostic Readiness 2

6.6.10.1 Actions
a. DS DM21 [sed Request (PGN 59904) using PGN 49408 (SPNs 3069, 3295)] to each OBD ECU.
6.6.10.2 Fail Criteria

a. Fail if any ECU reports distance with MIL on (SPN 3069) is greater than 0O or reports not supported.

b. Fail if any ECU reports time with MIL on greater than 0 minute, and did not report a DTC in its DM12 response.

c. Fail if no ECUlsuppors-DM21-

d. Fail if NACK not received from OBD ECUs that did not provide a DM21 message.
6.6.10.3 Warn Criteria
a. Warn if no ECU reports time with MIL on (SPN 3295) greater than 0 minute.

b. Warn if more than one ECU reports time with MIL on greater than 0 and difference between times reported is greater
than 1 minute.
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6.6.11 Complete

Fault A Three Trip Countdown Cycle 3

6.6.11.1 Actions

a. Turn engine off.

b. Wait engine manufacturer's recommended interval for key on to key off transition.
c. Turn key to on position.

d. If required by engine manufacturer, start the engine for start to start operating cycle effects.4°
e. Otherwise, Prpceed with part 7.

f.  Turn engine off.

g. Wait engine manufacturer’'s recommended interval for key on to key off transition.
h. Turn the key tp the on position.

i. Proceed with part 7.

6.7 Part 7 Verify DM23 Transition

Part 7 Purpose: V
extinguish MIL.

6.7.1  Verify Eng

6.7.1.1  Actions

a. Gather broadyd

6.71.2 WarnC
a. If engine spe¢q
6.7.2 DM23: En
6.7.2.1  Actions

a.

DS DM23 [send Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 1706, and 3038)] to

ine Off Operation

ast data for engine speed (e.g., SPN 190).
Fiteria
d is greater than 0 RPM, prompt/warn operator to confirm engine is not running and th

hission Related Previously Active DTCs

6.7.2.2 Fail Critleria

erify previous MIL on (DM23) fault and other data imKOEQO, after completion of thre¢ fault-free trips to

en press enter.

each OBD ECU.

a.

b.

Fail if no OBD ECU reports previously active DTC.
Fail if reported previously active DTC does not match DM12 active DTC from part 6.
Fail if any ECU does not report MIL off and not flashing.

Fail if NACK not received from OBD ECUs that did not provide a DM23 message.

before they extinguish the MIL, delete the DM12 MIL-on fault, and display the DM23 previous MIL-on fault.

Manufacturers shall disclose those implementations which require an engine start to recognize the end of the third operating cycle
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6.7.2.3 Warn Criteria

a. Warn if any ECU reports greater than 1 previously active DTC.
b. Warn if more than one ECU reports a previously active DTC.
6.7.3 DM2: Previously Active Diagnostic Trouble Codes (DTCs)
6.7.3.1  Actions

a. Global DM2 [send Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].

6.7.3.2  Fail Criferia (if supporied)

a. Fail if no OBD ECU reports any previously active DTC(s).

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

c. Fail if any OBP ECU fails to provide its DTC from its DM12 response in part 6 as_a previously acti
response.

d. Fail if any OBD ECU does not report MIL off. See Section A.8 for allowed values.
e. Fail if any non-OBD ECU does not report MIL off or not supported.

6.7.3.3  Actions®
a. DS DM2 to egch OBD ECU.

6.7.3.4  Fail Criteria2 (if supported)

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

b. Fail if NACK rfot received from OBD ECUs that did not respond to global query.
6.7.4 DM12: Emissions Related Active DTCs

6.7.4.1  Actions
a. DS DM12 [sed Request (PRGN 59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and 3038)] to
6.7.4.2  Fail Criteria

a. Fail if any OBDECU reports an active DTC.

e DTC in its DM2

each OBD ECU.

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

c. Failif no OBD ECU supports DM12.

d. Fail if NACK not received from OBD ECUs that did not provide a DM12 message.
6.7.5 DM1: Active Diagnostic Trouble Codes (DTCs)

6.7.5.1  Actions

a. Receive broadcast data [PGN 65226 (SPNs 1213 to 1215, 1706, and 3038)].
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6.7.5.2

a.

Fail Criteria

Fail if any OBD ECU reports an active DTC.

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

C.

6.7.6

6.7.6.1 Actions

Fail if no OBD ECU provides DM1.

DM5: Diagnostic Readiness 1

a. Global DM5 [4
6.7.6.2
a. Failifany OB

b. Fail if no OBD

supported.

Ignore previoy
6.7.7 DM®6: Em
6.7.7.1  Actions
a. Global DM6 [
6.7.7.2
a. Failifany EC
b. Failifany EC
6.7.7.3  Actions
a. DS DM6 to es
6.7.7.4  Fail Crit

a.

Fail Crieria

Fail Criteria

Fail if any difference/compared to data received for global request from step 6.7.7.1.

end Request (PGN 59904) Using PGN 65230 (SPNs 1278 to 1279)[.

D ECU reports greater than 0 for active DTCs.

ECU reports greater than 0 for previously active DTCs. Ignore previously active coun

sly active count when DM2 is not supported.

ssion Related Pending DTCs

end Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].

) reports a pending DTC.

) does not report MIL off. See Section A.8 for allowed values.

ch OBD ECU.

eria

b. Fail if NACK n

6.7.8 DM27: All
6.7.8.1  Actions
a.
6.7.8.2  Fail Crit
a.

Pending DTCs

eria (if supported)

Fail if any OBD ECU reports a pending DTC.

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

t when DM2 is not

Fail if any OBD ECU reports a different number of previously active DTCs than in DM2 response ¢arlier in this Part.

Global DM27 [send Request (PGN 59904) using PGN 64898 (SPNs 1213 to 1215, 1706, and 3038)].
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6.7.8.3  Actions
a.
6.7.8.4

a.

DS DM27 to each OBD ECU.
Fail Criteria (if supported)

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

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

DM28: Permanent DTCs

DS DM28 [send Request (PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 1706, and 3038)] to

6.7.9

6.7.9.1  Actions

a.

6.7.9.2  Fail Criteria
a. Failifany EC

b. Failif any EC
c. Fail if NACK n
6.7.10 DM29: Re
6.7.10.1 Actions

a. Global DM29

) reports a permanent DTC.
) does not report MIL off.
ot received from OBD ECUs that did not provide DM28 message.

gulated DTC Counts

send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].

6.7.10.2 Fail Criteria

a. Failifany EC
b. Fail if no ECU

c. Failifany EC

part.
6.7.10.3 Warn C|

a. Warnifany E

) reports greater than 0 for pending, all pending, MIL on, or permanent.
reports greater than 0 previgus MIL on.

J reports a different nimber of previous MIL on DTCs than what that ECU reported in O

Fiteria

CU repertsgreater than 1 for previous MIL on.

each OBD ECU.

M23 earlier in this

b. Warn if more ]han one ECU reports greater than 0 for previous MIL on.

6.7.11 DM31: DTC to Lamp Association

6.7.11.1 Actions

a.

6.7.11.2 Fail Criteria (if supported)

a.

Fail if any ECU response includes the same DTC as it reported by DM23 earlier in this part.

b. Fail if any ECU does not report MIL off for all DTCs reported.

C.

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

DS DM31 [send Request (PGN 59904) using PGN 41728 (SPNs 1214, 1215, 4113, 4117)] to each OBD ECU.
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6.7.12 DM25: Expanded Freeze Frame

6.7.12.1 Actions

a. DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU.
6.7.12.2 Fail Criteria

a. Fail if no ECU reports Freeze Frame data.

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

c. Fail if NACK rfof received from OBD ECUs that did not provide DMZ5 message.
6.7.12.3 Warn Ctiteria

a. Warn if more than one Freeze Frame is provided.

6.7.13 DM20: Mgnitor Performance Ratio

6.7.13.1 Actions

a. DS DM20 [sepd Request (PGN 59904) using PGN 49664 (SPN 3048)] t6_ECU(s) that responded in part 5 with DM20
data.

6.7.13.2 Fail Criferia
a. Fail if ignition pycle counter (SPN 3048) for any ECU has incremented by other than 3 cycles from part 5.
6.7.14 DM21: Digagnostic Readiness 2
6.7.14.1 Actions
a. DS DM21 [send Request (PGN 59904) using,PGN 49408 (SPN 3295)] to each OBD ECU.
6.7.14.2 Fail Criteria

a. Fail if no ECU|reports time with-MIL on (SPN 3295) greater than or equal to 1 minute.

b. Fail if NACK rot received from OBD ECUs that did not provide DM21 message.

6.7.15 DM7/DMJ0: Command Non-Continuously Monitored Test/Scaled Test Results

6.7.15.1 Actions

a. DS DM7 with TID 246, SPN 5846 and FMI 31.
i. If TID 246 method not supported, use DS DM7 with TID 247 for each DM24 SPN and FMI 31.

b. Create list of any ECU address and SPN and FMI combination with non-initialized test results.5°

50 Since multiple test results can be provided for the same SPN and FMI, the number of initialized tests shall be counted for each SPN
and FMI pair. Data has been observed where one or more sets of test results (measurements and limits) are observed to remain
initialized throughout the set of test conditions offered in a stationary, low-load test. In these cases such tests were not erased: they
never ran.


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNA

TIONAL J1939™-84 JUN2023

Page 65 of 136

6.7.15.2 Fail Criteria

a.
in part 1.

b. Fail if NACK received from OBD ECUs that did not support an SPN listed in its DM24 response.

6.7.16 DMQ: Diagnostic Data Clear/Reset for Previously Active DTCs

6.7.16.1 Actions

a.

Global DM3 [send Request (PGN 59904) using PGN 65228].

Fail if any difference in the ECU address and SPN and FMI combinations that report test results compared to list created

b. Wait 5 secong

6.7.16.2 Fail Criteria

a. Failifany OB
6.7.16.3 Actions
a. DS DM3to es

b. Wait 5 second

6.7.16.4 Fail Criteria

a. Fail if any EQ

information.

6.7.17 DM7/DM3

6.7.17.1 Actions
a. DS DM7 with
6.7.15.1.b.

6.7.17.2 Fail Criferia

a. Failifany non

cleared with O

6.7.18 Complete

s before checking for erased information.

D ECU erases any diagnostic information as discussed in Section A.5.

ch OBD ECU.

s before checking for erased information.

U does not NACK, or if any OBD ECU erases any diagnostic information. See Seq

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

TID 250 and each specific’'SPN and FMI that had non-initialized test results on li

M3 request.®!

Part % Operating Cycle and Implant Fault B

tion A.5 for more

5t created in step

Hinitialized tests‘reports now report initialized values. Use this to help verify no diagnostiic information was

6.7.18.1 Actions
a.
b. Keep the ignit

C.

Turn the engine off.

ion key in the off position.

d. Turn ignition key to the ON position.

Implant Fault B according to engine manufacturer’s instruction. (See Section 5 for additional discussion.)

51 Since multiple test results can be provided for the same SPN and FMI, newly initialized, or erased, test results shall be evaluated
considering a prior known count of the number of initialized test results for a given pairing of SPN and FMI. The SPN and FMI of the

“erased” data sh

all match the SPN and FMI of the DTC with a prior test measurement. See footnote 41.
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Start the engine for cycle 8a.

Wait for manufacturer’s recommended time for Fault B to be detected as failed.

Wait engine manufacturer’'s recommended interval for permanent fault recording.

If Fault B is a single trip fault proceed with part 8 immediately.

Wait for manufacturer's recommended time Tor Fault B To be deiecied as Tailed.

f.

anufacturer's recommended interval for permanent fault recording.

e.
f.

g. Turn engine off.
h.

i. Start Engine.

j-

k.

I.  Turn engine
m. Wait engine

n. Start Engine.
0. Proceed with

6.8 Part 8 Verify

Verify Fault B dis
Fault B shall be d
operating cycle (s
detect as show in
second cycle in tqg
implementations t

part 8. These instjuctions are included in 6.18.1.

6.8.1  Verify Eng

6.8.1.1  Actions
a. Gather broadyd

6.8.1.2 Warn C

If after 5 seco
press enter.

a.

6.8.2 DM12: En

bart 8 (cycle 8b).
Fault B for General Denominator Demonstration

blay in DM12 prior to demonstration of permanent fault-deletion by the “general deno
etected during the current operating cycle in step}6.8.2. Test step 6.7.18 provides fo
pe cycle 8a in Figure 2) and the second operatingcycle for a fault that requires two g
Figure 2 for part 8. When Fault B is detected@uring the first operating cycle, as a sin

minator principle.”
r the both the first
perating cycles to
gle cycle fault, the

st step 6.7.18 is to be skipped. Test 6.8.7<assumes that the permanent fault is available. OBD system

nat record permanent faults after key off.need to turn the engine off and restart the eng

ine Running Operation

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

Fiteria

nds the engine speed is less than 400 RPM, prompt/warn operator to confirm engine is

nissions Related Active DTCs

ne before starting

running and then

6.8.2.1  Actions

a.

b. Repeat request until one or more ECUs reports an active DTC.

i. Time-out after 5 minutes and ask user yes/no to continue if there is still no active DTC.

Fail if user says “no” and no ECU reports an active DTC.

Global DM12 [send Request (PGN 59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and 3038)].
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6.8.2.2

a.

Warn Criteria

Warn if any ECU reports greater than 1 active DTC.

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

6.8.2.3
a. DSDM12toe

6.8.2.4

Actions2

ach OBD ECU.

Fail Criteria2

a.
b. Failif no ECU

c. Fail if NACK n

6.8.2.5 WarnC

a. Warn if ECU 1

b. Warn if an EG
6.8.3 DM1: Acti
6.8.3.1  Actions
a. Receive broaq
6.8.3.2
a. Failifno ECU
b. Fail if any OB
c. Failifany OB
6.8.4 DM23: En
6.8.4.1 Actions

a. Global DM23

Fail if any diff¢rence compared 1o data received with global request.

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

ot received from OBD ECUs that did not respond to global query.
riteria2

eporting active DTC does not report MIL on.

U not reporting an active DTC reports MIL on.

ve Diagnostic Trouble Codes (DTCs)

cast data [PGN 65226 (SPNs 1213 to 1215,~1706, and 3038)].

Fail Criteria

reporting MIL on.
D ECU does not include all DTCs from its DM12 response in its DM1 response.
D ECU reporting different MIL status than DM12 response earlier in this part.

nission Related\Previously Active DTCs

6.8.4.2

Fail Crit

A
T

send\Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 1706, and 3038)].

a.

Fail if no OBD ECU reports a previously active DTC.

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

C.
6.8.5
6.8.5.1  Actions

a.

Fail if any ECU reporting different MIL status than DM12 response earlier in this part.

DM2: Previously Active Diagnostic Trouble Codes (DTCs)

Global DM2 [send Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 3038, 1706)].
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6.8.5.2

a.

Fail Criteria (if supported)

Fail if any OBD ECU does not include all DTCs from its DM23 response in its DM2 response.

b. Fail if any OBD ECU reporting a different MIL status than DM12 response earlier in this part.

6.8.6
6.8.6.1  Actions

a.

DMS5: Diagnostic Readiness 1

Global DM5 [send Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1223)].

6.8.6.2

a. Fail if any OB

Ignore previou
6.8.6.3 Actions
a. DS DMb5to es
6.8.6.4  Fail Crif
a.
6.8.7 DM28: P¢

6.8.7.1  Actions
a. Global DM28
6.8.7.2  Fail Crit
a. Failif no OBD

b. Fail if perman

c. Failifany EC
6.8.7.3 WarnC
a.

b. Warnifany E

Fail Criferia

D ECU reports different number of DTCs than corresponding DM1 or DM2 respons
sly active count when DM2 is not supported.

A%

ch OBD ECU.

eria2

Fail if any diffgrence in data compared to global response.

rmanent DTCs

eria

ECU reports a permanent DTC:

ent DTC does not match'DM12 DTC from earlier in test 6.8.2.

) reporting differentMIL status than DM12 response earlier in test 6.8.2.

Fiteria

Warn if more fhan one-ECU reports a permanent DTC.

CJ.reports more than one permanent DTC.

send Request (PGN 59904) using PGN-64896 (SPNs 1213 to 1215, 1706, and 3038)].

e earlier this part.

DS DM28 to each OBD ECU.

6.8.7.4 Actions
a.

6.8.7.5 Fail Criteria
a.

Fail if any difference in data compared to global response.

b. Fail if NACK not received from OBD ECUs that did not respond to global query.
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6.8.8 DM29: Regulated DTC Counts

6.8.8.1  Actions

a. Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].

6.8.8.2  Fail Criteria

a. Fail if any ECU reports greater than 0 for emission-related pending.

b. Fail if no ECU reports greater than 0 for MIL on.

c. Fail if any ECU reports a different number for MIL on than what that ECU reported in DM12 earlier-ifj this part.

d. Fail if no ECU|reports greater than 0 for previous MIL on.

e. Fail if any ECU reports a different number for previous MIL on than what that ECU reportedin DM23[earlier in this part.

f.  Fail if no ECU|reports a count greater than 0 for permanent DTCs..

g. Failif any ECU reports a different number for permanent than what that ECU,reported in DM28 earli¢r in this part.

h. For ECUs that support DM27, fail if any ECU reports a count greater than 0 for all pending DTCs (SPN 4105).

i. For ECUs that do not support DM27, fail if any ECU does not report humber of all pending DTCs = HFh.

6.8.8.3  Warn Cyiteria

a. Warn if any ECU reports greater than 1 for MIL on.

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

c. Warn if any ECU reports greater than 1 for previous MIL on.

d. Warn if more than one ECU reports greater-than 0 for previous MIL on.

e. Warn if any ECU report greater than-1"for permanent.

f.  Warn if more fthan one ECU reports a count greater than 0 for permanent DTCs..

6.8.9 DM31: DTC to Lamp-Association

6.8.9.1  Actions

a. Global DM31 {sehd-Regquest{RGN-59904using RGN-41728(SPNs42444245 4413414

6.8.9.2  Fail Criteria (if supported)

a. Failif no ECU reports same DTC as MIL on for as was reported in DM12 earlier in this part. See Section A.8 for allowed
values of SPN 4113 and 4117.

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

c. Fail if no ECU reports the same DTC as MIL off for the previous active DTC reported in DM23 earlier in this part.
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6.8.10 DM25: Expanded Freeze Frame

6.8.10.1 Actions

a. DS DM25 [send Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD ECU.
6.8.10.2 Fail Criteria

a. Fail if DTC(s) reported in the freeze frame does not include either the DTC reported in DM12 or the DTC reported in
DM23 earlier in this part.

b. Fail if no OBD ECU provides freeze frame data (i.e. an empty freeze frame is provided by all OBD modules).

c. Fail if NACK i$ not received from OBD ECUs that did not provide an DM25 message.
6.8.10.3 Warn Ctiteria

a. Warn if DTC reported by DM23 earlier in this part is not present in the freeze frame data:5?
6.8.11 DM7/DMJ0: Command Non-Continuously Monitored Test/Scaled Test Results
6.8.11.1 Actions

a. lterate DS DNI7 with TID 247, SPN and FMI 31 to OBD ECUs for each SPN in the OBD ECU DNI24 response that
supports test fesults.

b. Create list of Yininitialized test results by ECU address, SPN and’FMI for each ECU with uninitialized| test results.53
6.8.12 DM22: Individual Clear/Reset of Active and Previously Active DTC
6.8.12.1 Actions

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

6.8.12.2 Fail Criferia (if supported)

a. Fail if the ECU provides CLR_PA.ACK or CLR_ACT_ACK (as described in SAE J1939-73 5.7.22).

=g

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

c. Failif the ECU provides.CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than 0.54

52 1t is not expected that the Fault B DTC will displace the Fault A DTC in the freeze frame contents for those ECUs that only support
one freeze frame, unless Fault B is a misfire or fuel system fault. More than one freeze frame can be reported in a single response.
53 Since multiple test results can be provided for the same SPN and FMI, this shall be evaluated considering a count of the number of
initialized test results for a given pairing of SPN and FMI. Data has been observed where one or more sets of test results
(measurements and limits) are observed to remain initialized throughout the set of test conditions offered in a stationary, low-load
test.
DM22 as described in SAE J1939-73 5.7.22 is a request that provides its own acknowledgement mechanism, which is given in the
control byte value. Acknowledgement code values greater than 0 signal process failures that would suggest the device supported
the deletion of an individual DTC under different conditions. Here, use of the SAE J1939-21 acknowledgement mechanism is
considered to be an equivalent failure to the DM22 acknowledgement mechanism. It is possible for the CAN controller hardware
filters to reject the DM22 message if it is not supported by an implementation. In such cases, the implementation should produce no
response whatsoever. An informative warning is provided in this case.

54
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6.8.12.3 Warn Criteria

a. Info: if DM22 (PGN 49920) CLR_PA_NACK or CLR_ACT_NACK is not received with an acknowledgement code of 0.%5
b. Info: if J1939-21 NACK using PGN 49920 is received.

6.8.12.4 Actions2

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

6.8.12.5 Fail Criteria2

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

b. Fail if the ECY provides J1939-21 ACK using PGN 49920.

c. Fail if the ECY provides CLR_ACT_NACK with an acknowledgement code greater than’0:
6.8.12.6 Warn Cyiteria2

a. Warn if DM22|(PGN 49920) CLR_PA_NACK or CLR_ACT_NACK is not recéived with an acknowledgement code of 0.
b. Warn if J193921 NACK using PGN 49920 is received.
6.8.12.7 ActionsB

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

6.8.12.8 Fail Criteria3

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

c. Failifany ECU provides CLR_ACT:NACK or CLR_PA_NACK with an acknowledgement code greater than O.
6.8.12.9 Actions¢

a. Global DM22 using DMA2'MIL On DTC SPN and FMI with control byte = 17, Request to Clear/Rese{ Active DTC.

5 For those ECUs that do not support DM22, no response what-so-ever is a likely occurrence as described in SAE J1939-73 5.7.22.
While NACK may not be the preferred response, NACK does provide a positive indication of non-support. Hence, these particular
warning messages in 6.8.12.3, 6.8.12.6, 6,9.3.3, and 6.9.3.6 by themselves do not indicate any need for software change in the
subject HD OBD ECU. This is indicated by the word “Info” in the criteria. The word INFO: shall be used in test logs instead of the
words “warning” or “WARN.”
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6.8.12.10 Fail Criteria4

a.

b.

C.

d.

Fail if any ECU provides CLR_PA_ACK or CLR_ACT_ACK.

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

Fail if any OBD ECU erases any diagnostic information. See Section A.5 for more information. 6

6.8.13 DM3: Diagnostic Data Clear/Reset for Previously Active DTCs

Fail if any ECU provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than 0.

6.8.13.1 Actions
a.

b. Wait 5 second

6.8.13.2 Fail Criteria

a. Failifany EC
6.8.13.3 Actions
a. Global DM3.

b. Wait 5 second

6.8.13.4 Fail Criteria

a. Fail if any OB
6.8.14 DM7/DMJ
6.8.14.1 Actions

DS DM7 with
list created ea

a.

6.8.14.2 Fail Criteria

a. Fail if any test

DS DM3 [sendl Request (PGN 59904) using PGN 65228] to each OBD ECU.

s before checking for erased information.

) does not NACK or if any diagnostic information erased.

s before checking for erased information.

D ECU erases any diagnostic information.

0: Command Non-Continuously, Monitored Test/Scaled Test Results

['ID 250 and specific.SPN and FMI combination, for each combination with non-initializg
rlier in this part.

resultssnow have initialized values. Use this to help identify if any diagnostic informati

6.8.15 DM26: Difgnostic Readiness 3

d test results from

bn was erased.?’

6.8.15.1 Actions

a.

DS DM26 [send Request (PGN 59904) using PGN 64952 (SPN 3302)] to each OBD ECU.

b. Record all values provided for number of warm-ups since code clear (SPN 3302).

56

will suffice to determine pass or fail for erased information. See footnote 43 for erased test results.

57

It would be inefficient to check for erased information four times. Checking the system at the end of all the DM22 queries in test 8

When tests have multiple test results for the same SPN and FMI, an increase in the count of initialized test results shall be used to

define evidence of a newly erased test. The SPN and FMI of the erased test shall match when checking for the erased results of a
particular combination of SPN and FMI.
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6.8.15.2 Fail Criteria

a.

6.8.16 Complete

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

Part 8b Operating Cycle and Repair Fault B for Part 9

Wait manufacturer’'s recommended interval.

6.8.16.1 Actions

a. Turn the engine off.
b.

c. Withthe key i

the system to

d. Turn the igniti
e. Do notstarte
f.  Proceed with

6.9 Part 9 Verify

Part 9 Purpose: [
code clear works,

6.9.1 Verify Eng

6.9.1.1  Actions

a. Gather broadyd

6.9.1.2 Warn C

a. Ifthe engine g

6.9.2 DM12: En

6.9.2.1 Actions

a. Global DM12

b. Create list of
6.9.8.

h the off position remove the implanted Fault B, according to the manufacturer’s instru
a fault-free operating condition.

bn key to the ON position.
hgine.
bart 9.

Deletion of Fault B with DM11

emonstrate Fault B deletion using DM11 during KOEQ:0Operation. Verify data before
and verify permanent fault and other data remains.

ine Off Operation

ast data for engine speed (e.g., SPN190).
Fiteria
peed is greater than 0 RPM,,prompt/warn operator to confirm engine is not running ang

hissions Related Active:DTCs

whichOBD ECU(s) have a DM12 active MIL on DTC and which do not. This list shg

send Reguest (PGN 59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and 3038)].

ttions for restoring

code clear, verify

| then press enter.

Il be used for test

6.9.2.2

a.

Fail Criteria

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

b. Fail if no OBD ECUs reporting MIL commanded on. See Section A.8 for allowed values.

C.

6.9.2.3

a.

Warn Criteria

Warn if any ECU reports greater than 1 active DTC.

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

Fail if any ECU reports a different active MIL on DTC(s) than what that ECU reported in part 8 DM12 response.
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6.9.3
6.9.3.1  Actions

a.
control byte =

6.9.3.2

a.

DM22: Individual Clear/Reset of Active and Previously Active DTC

17, Request to Clear/Reset Active DTC.

Fail Criteria (if supported)

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

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

c. Fail if the ECU

6.9.3.3 Warn C|

a. Warn if DM22
b. Warn if J1939
6.9.3.4 Actions

DS DM22 to (
=1, Request {

a.

6.9.3.5

a. Fail if the ECL

b. Fail if the ECU
c. Fail if the ECU
6.9.3.6 WarnC

a. Warn if DM22

b. Warn if J1939
6.9.3.7 Actions

Global DM22
DTC.

a.

Fail Criferia2

provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code great|
fiteria
(PGN 49920) CLR_PA_ NACK or CLR_ACT_NACK is not received with an acknowled

21 NACK using PGN 49920 is received.

D

DBD ECU with a DM12 MIL on DTC stored using the DMd2 MIL On DTC SPN and FM
0 Clear/Reset Previously Active DTC.

provides DM22 with CLR_PA_ACK or CLR:ACT_ACK.

provides J1939-21 ACK using PGN 49920.

provides CLR_ACT_NACK with an acknowledgement code greater than 0.

riteria2

(PGN 49920) CLR_PA\'"NACK or CLR_ACT_NACK is not received with an acknowled
21 NACK using PGN 49920 is received.

B

using\DM12 MIL On DTC SPN and FMI with control byte = 1, Request to Clear/Reset

DS DM22 (PGN 49920) to OBD ECU(s) without a DM12 MIL on DTC stored using the MIL On DTC SPN and FMI and

or than 0.58

gement code of 0.

| and control byte

gement code of 0.

Previously Active

6.9.3.8

a.

Fail criteria3:

Fail if any ECU provides DM22 with CLR_PA_ACK or CLR_ACT_ACK.

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

C.

Fail if any ECU provides CLR_ACT_NACK or CLR_PA NACK with an acknowledgement code greater than 0.

58 The failure criteria in Section 9 for DM22 are the same as the criteria in Section 8. See footnote 27. Table 20 in SAE J1939-73
describes the non-acknowledgement codes for CLR_PA_NACK and CLR_ACT_NACK.
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6.9.3.9 Actions4

a. Global DM22 using DM12 MIL On DTC SPN and FMI with control byte = 17, Request to Clear/Reset Active DTC.
6.9.3.10 Fail Criteria4

a. Fail if any ECU provides CLR_PA_ACK or CLR_ACT_ACK.

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

c. Failif any ECU provides CLR_ACT_NACK or CLR_PA_NACK with an acknowledgement code greater than 0.

d. Fail if any OBD ECU erases any diagnostic information. See Secfion A.5 for more information.>®
6.9.4 DM20: Magnitor Performance Ratio

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

6.9.5 DM21: Diggnostic Readiness 2

6.9.5.1 Actions
a. DS DM21 [send Request (PGN 59904) using PGN 49408 (SPNs' 3294, 3296)] to each OBD ECU.
6.9.5.2 Fail Criteria

a. Failif any ECU reports distance SCC (SPN 3294) greéater than O.

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

c. Fail if no OBD ECU provides a DM21 méssage

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

6.9.5.3 Warn Ctiteria

a. Warn if more than one ECU reports time SCC greater than 0 and times reported differ by > 1 minute

6.9.6 DM7/DMJ0: Command Non-Continuously Monitored Test/Scaled Test Results

6.9.6.1  Actions

a. DS DM7 with TID 247 and specific SPN and FMI 31 for each SPN found to have non-initialized test results from list
created in step 6.8.11.1.

6.9.6.2 Fail Criteria

a. Fail if any test result is now initialized (i.e., provides FBOOh/FFFFh/FFFFh or 0000h/0000h/0000h for result/min/max).80

59 As in part 6 test 8, it would be inefficient to check for erased information four times. Checking the system at the end of all the DM22
queries in test 3 will suffice to determine pass or fail for erased information.

60 When tests have multiple test results for the same combination of SPN and FMI, an increase in the count of initialized test results
shall be used to define evidence of a newly erased test.
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6.9.7 DMB33: Emission Increasing Auxiliary Emission Control Device Active Time
6.9.7.1  Actions
a. Global DM33 [send Request (PGN 59904) using PGN 41216 (SPNs 4124 to 4126)].

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

6.9.7.2  Fail Criteria

a. Fail if any ECU reports a different number of EI-AECD timers than was reported in part 2. [Engines using Sl technology
need not resp[nd until the 2024 engine model year].

6.9.8 DM11: Diagnostic Data Clear/Reset for Active DTCs
6.9.8.1  Actions

a. DS DM11 [seId Request (PGN 59904) using PGN 65235] to each OBD ECU without DM12 active MIL on DTC, based
on the list created in step 6.9.2.1.81

b. Wait 5 seconds before checking for erased data.
6.9.8.2 Fail Criteria
a. Failif any ECU partially erases diagnostic information (pass if it-etases either all or none).

b. Fail if one or more than one ECU erases diagnostic information and one or more other ECUs do ngt erase diagnostic
information. See Section A.5.

A%

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

6.9.8.4  Fail Criteria2

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

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

6.9.8.5 Actions

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

b. Wait 5 seconds before checking for erased data.

61 There may be no OBD ECUs that meet this criterion for monolithic designs or diagnostic gateways. When there is more than one
ECU in this category, the destination specific requests to individual ECUs can overlap. They shall not overlap the destination
specific request for 6.9.8.3 to the OBD ECU that detected the failure and provides (a) DTC(s) in DM12.
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6.9.8.6  Fail/Warn Criteria3

a. Fail if any OBD ECU provides a NACK to the global DM11 request.

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

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

6.9.9 DM21: Diagnostic Readiness 2

6.9.9.1  Actions

a. DS DM21 [se eques using S 0 0 eac
6.9.9.2  Fail Criteria

a. Fail if any repprt time SCC (SPN 3296) greater than O (if supported).

b. Fail if any rep
c. Failif no OBD
d. Fail if NACK
6.9.10 DM7/DM3
6.9.10.1 Actions

Iterate a DS O
that supports

a.

b. If the respons

brt time with MIL on (SPN 3295) greater than O (if supported).
ECU supports DM21.
ot received from OBD ECUs that did not provide DM21 message.

0: Command Non-Continuously Monitored Test/ScaledTest Results

M7 request with TID 250 for each (unique)*SPN and FMI from the list received in part
he SPN with test results in its DM24 response.

FMI 31 to obtain all test results for the SPN. [ltem b. will be performed for all SPNs where TID 250 ig

the OBD ECU
6.9.10.2 Fail Crit

a. Fail if any test

b. Fail if any diffe

in part 1 as hg

c. Fail each SPN

]
eria
result received is-not'initialized. [i.e. does not display FBOOh/FFFFh/FFFFh or 0000h/

rence in what ECU+SPN and FMI combinations have test results compared to the comt
ving test results.

exefeised, where there is no response for TID 250 and TID 247 queries.

6.9.11 DM20: Mc

piter Performance Ratio

1 to the OBD ECU

e for the TID 250 query is NACK (eontrol byte = 1), then send DS DM?7, for the SPN using TID 247 and

5 not supported by

DO00h/0000hN].

binations identified

6.9.11.1 Actions

a.

earlier in this part with DM20 data.

6.9.11.2 Fail Crit

a.

eria

(before DM11).

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

Fail if any NACK not received from an OBD ECU that did not provide a DM20 message.

DS DM20 [send Request (PGN 59904) using PGN 49664 (SPNs 3048 to 3049, 3066 to 3068)] to ECUs that responded

Fail if any value (ignition cycle, numerator, or denominator) is not equal to the value that it was earlier in Step 6.9.4.1.b
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6.9.12 DM28: Pe
6.9.12.1 Actions

a.

rmanent DTCs

6.9.12.2 Fail Criteria

a. Failif no ECU

reports a permanent DTC present.

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

DS DM28 [send Request (PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 1706, and 3038)] to each OBD ECU.

c. Failif NACK 1
6.9.12.3 WarnC
a.
6.9.13 DM31: DT
6.9.13.1 Actions

a. DS DM31 [se

ot recelved from OBD ECUSs that did not provide a DMZ28 message.

Fiteria

Warn if permgnent DTC is different than DM12 DTC earlier in this part.

C to Lamp Association

nd Request (PGN 59904) using PGN 41728 (SPNs 1214, 1215, 4113, 4117)] to eac

any DM28 pefmanent DTCs.

6.9.13.2 Fail Criteria (if supported)

a. Failif MIL is n
b. Fail if NACK n
6.9.14 DM27: All
6.9.14.1 Actions

a. Global DM27

pt reported off for all reported DTCs.
ot received from OBD ECUs that did notprovide a DM31 message.

Pending DTCs

6.9.14.2 Fail Criferia (if supported)

a. Failifany OB
6.9.14.3 Actions

a. DS DM27 tos

D ECU reportsia pending DTC.

ach'OBD ECU.

send Request (PGN 59904) using PGN 64898 (SPNs 1213 to 1215, 1706, and 3038)].

h ECU(s) that has

6.9.14.4 Fail Criteria (if supported)

a.

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

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

6.9.15 DM29: Regulated DTC Counts

6.9.15.1 Actions

a. Global DM29

[send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].
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6.9.15.2 Fail Crit

a.
DTCs.

Fail if no ECU

d.

e.

eria

reports a count greater than 0 for permanent DTCs.

Fail if any ECU reports a count greater than 0 for emission-related pending DTCs, MIL-on DTCs, or previous MIL on

Fail if any ECU reports a different number for permanent DTC than what that ECU reported in DM28.
For OBD ECUs that support DM27, fail if any ECU reports a count greater than 0 for all pending DTCs (SPN 4105).

For OBD ECUs that do not support DM27, fail if any ECU does not report number of all pending DTCs = FFh.

6.9.15.3 Warn C

a. Warnifany E

Fiteria

CU reports a count greater than 1 for permanent DTC.

b. Warn if more {han one ECU reports a count greater than 0 for permanent DTCs.

6.9.16 DM26: Diagnostic Readiness 3

6.9.16.1 Actions

a.

DS DM26 [send Request (PGN 59904) using PGN 64952 (SPN 3302)]4o each OBD ECU.

6.9.16.2 Fail Criteria

a. Fail if any EC\

greater than (.

b. Fail if NACK n
6.9.17 DM25: EX
6.9.17.1 Actions
a.
6.9.17.2 Fail Crit
a. Failifany OB

b. Fail if NACK n

J that was reporting a non-zero value of number,of WU-SCC (SPN 3302) in test 6.8.16.

ot received from OBD ECUs that did not' provide a DM26 message.

panded Freeze Frame

DS DM25 [sefid Request (PGN 59904) using PGN 64951 (SPNs 3300, 1214, 1215)] to each OBD E

eria
D ECU reports other than no Freeze Frame data stored (bytes 1 to 5 = 00h, bytes 6 to

ow réceived from OBD ECUs that previously provided a DM25 message.

6.9.18 DM23: E

hicesion Ralatad Praviaushs Active DTCe
HSSIOREerHe G+ HOUSY-AGHYEe 115

.a s still reporting

CU.

8= FFh).

6.9.18.1 Actions
a.
6.9.18.2 Fail Crit

a.

eria

Fail if any ECU reports a previously active DTC.

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

C.

Fail if NACK not received from OBD ECUs that did not provide DM23 message.

DS DM23 [send Request (PGN 59904) using PGN 64949 (SPNs 1213 to 1215, 1706, and 3038)] to each OBD ECU.
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6.9.19 DM12: Emissions Related Active DTCs

6.9.19.1 Actions

a. DS DM12 [send Request (PGN 59904) using PGN 65236 (SPNs 1213 to 1215, 1706, and 3038)] to each OBD ECU.
6.9.19.2 Fail Criteria

a. Fail if any ECU reports an active MIL DTC.

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

c. Failif no DM1P message is received from any OBD ECU.

d. Fail if NACK rot received from OBD ECUs that did not support DM12 message.
6.9.19.3 DMB®6: Emission Related Pending DTCs

6.9.19.4 Actions
a. Global DM6 [§end Request (PGN 59904) using PGN 65227 (SPNs 1213 to 12415, 1706, and 3038)].
6.9.19.5 Fail Criferia

a. Fail if any ECU reports a pending DTC.

b. Fail if no OBD ECU provides a DM6 message.

6.9.19.6 Actions
a. DS DM6 to egch OBD ECU.

6.9.19.7 Fail Criteria

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

b. Fail if NACK rot received from OBD:ECUs that did not respond to global query.
6.9.20 DMS5: Diagnostic Readiness1

6.9.20.1 Actions

a. Global DM5 [§end Request (PGN 59904) using PGN 65230 (SPNs 1218 to 1219)].

6.9.20.2 Fail Criteria

a. Fail if any OBD ECU reports a count greater than 0 active DTCs or greater than 0 previously active DTCs.
6.9.21 DM2: Previously Active Diagnostic Trouble Codes (DTCs)

6.9.21.1 Actions

a. Global DM2 [send Request (PGN 59904) using PGN 65227 (SPNs 1213 to 1215, 1706, and 3038)].
6.9.21.2 Fail Criteria (if supported)

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

b. Fail if any OBD ECU reports a previously active DTC.
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6.9.21.3 Actions

a.

DS DM2 to each OBD ECU.

6.9.21.4 Fail Criteria (if supported)

a.

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

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

6.9.22 DM1: Active Diagnostic Trouble Codes (DTCs)

6.9.22.1 Actions

a. Receive DM1

broadcast [PGN 65226 (SPNs 1213 to 1215, 1706, and 3038)].

6.9.22.2 Fail Criteria

a. Failifany EC
b. Failifany EC
c. Failifno OBD
6.9.23 DM33: En
6.9.23.1 Actions

a.

J does not report MIL off or MIL not supported.
) reports an active DTC.
ECU provides DM1.

nission Increasing Auxiliary Emission Control Device/Active Time

DS DM33 [send Request (PGN 59904) using PGN 41216.(SPNs 4124 to 4126)] to each OBD ECU.

6.9.23.2 Fail Criteria

a. Failifany EC

J reports a different number EI-AEE€D than was reported in part 2. [Engines using Sl te

respond until the 2024 engine model year]:

Compare to li
zero timer val
part.

c. Fail if NACK N
6.9.24 Part9to |

6.9.24.1 Actions

5t of ECU addresses, EISAECD numbers, and actual time (for Timer 1 and/or Timer 2
Lies observed earlierdinistep 6.9.7.1 and fail if any timer value is less than the value it

ot received from OBD ECUs that did not provide a DM33 message.

Part 10 Jransition

chnology need not

for any with non-
was earlier in this

a. Turn Key Off.

Start engine.

Wait manufacturer’'s recommended interval.

Turn ignition key to on position.

Proceed with part 10.
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6.10 Part 10 Prime Diagnostic Executive for General Denominator Demonstration

Part 10 Purpose: Run monitor to pass Fault B diagnostic twice as shown for cycle 10a and cycle 10b in Figure 2, but do not
meet general denominator criteria necessary to erase a permanent fault. Verify permanent fault remains during cycle 10b.

6.10.1 Verify Engine Running Operation for Cycle 10a
6.10.1.1 Actions
a. Gather broadcast data for engine speed (e.g., SPN 190).

6.10.1.2 Warn Criteria

a. If the engine dpeed is less than 400 RPM, prompt/warn operator to confirm engine is running and tthn press enter.
6.10.2 Complete|Cycle 10a
6.10.2.1 Actions
a. Wait for manufacturer’s recommended time for Fault B to be detected as passed>
b. Wait a total oflat least 2 minutes to establish cycle.

c. Turn engine off.
d. Wait 1 minute
e. Start engine.
6.10.3 Verify Engine Running Operation for Cycle 10b
6.10.3.1 Actions
a. Gather broadgast data for engine speed (e.g.;"SPN 190).
6.10.3.2 Warn Ctiteria

a. Ifthe engine dpeed is less than-400 RPM, prompt/warn operator to confirm engine is running and then press enter.
6.10.4 DM28: Pgrmanent DTES

6.10.4.1 Actions

a. DS DM28 [Sellld Request (PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 1706, and 3038)] to pach OBD ECU.

6.10.4.2 Fail Criteria
a. Fail if no ECU reports a permanent DTC.
b. Fail if any ECU does not report MIL off. See Section A.8 for allowed values.

c. Fail if NACK not received from OBD ECUs that did not provide a DM28 message.
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6.10.5 Part10to

Part 11 Transition

facturer’'s recommended time for Fault B to be detected as passed.
at least 2 minutes to establish second cycle.

ff.

6.10.5.1 Actions
a. Wait for manu
b. Wait a total of
c. Turn engine o
d. Wait 1 minute
e. Start engine.

f. Proceed with

6.11 Part 11 Exe

Part 11 Purpose:
permanent fault. \
10 minutes of en
10 minutes shall b

6.11.1 Verify Eng
6.11.1.1 Actions
a. Gather broadg
6.11.1.2 WarnC

a. Ifthe engine s

6.11.2 DM26: Diagnostic Readiness 3

6.11.2.1 Actions
a. Global DM26
i. Record tir

ii. Separatel

part 11, General Denominator Demonstration.
rcise General Denominator

Run monitor to pass Fault B diagnostic and to meet general denominator criteria neq
erify permanent fault and other data in KOER. The general denomitiator demonstratio
hine run time. Five minutes of the 10 minutes shall be above 4150 RPM. At least ]
e at idle. See Section 5 for needed operation control settings.

ine Operation

ast data for engine speed (e.g., SPNSPN 190y:

Fiteria

send Request (PGN.59904) using PGN 64952 (SPN 3301)].
ne since engine'start.

y start tracking time in software to compare to reported values later in part 11.

6.11.2.2 Fail Crilieria

essary to erase a
N requires at least
0 seconds of the

peed is less than 400 RPM, prompt/warn operator to confirm engine is running and thén press enter.

a. If more thano

b. Fail if no OBD

ne ECU responds, fail if times (since engine start) differ by more than 2 seconds.

ECU provides a DM26 message.

6.11.3 DM21: Diagnostic Readiness 2

6.11.3.1 Actions

a.

DS DM21 [send Request (PGN 59904) using PGN 49408 (SPNs 3294, 3296)] to each OBD ECU.

b. Record distance (SPN 3294) and time (SPN 3296) SCC (if supported) to compare later in test 6.11.12.
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6.11.3.2 Fail Criteria

a. Fail if NACK not received from OBD ECUs that did not provide a DM21 message.
6.11.4 DM29: Regulated DTC Counts

6.11.4.1 Actions

a. Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].

6.11.4.2 Fail Criteria

a. Fail if any EC[J reporis a count greater than 0 for emission-relatied pending DTCs, MIL-on DTCs, dr previous MIL on
DTCs.

b. Fail if no ECU|reports a count greater than O for permanent DTCs.
c. For ECUs thaf support DM27, (SPN 4105).

d. For ECUs thaf do not support DM27, fail if any ECU does not report number of all.pending DTCs = HFh.
6.11.4.3 Warn Ctiteria

a. Warn if any ECU reports a count greater than 1 for permanent DTC.

b. Warn if more {han one ECU reports a count greater than 0 for permanent DTCs.
6.11.5 DM20: Mgnitor Performance Ratio

6.11.5.1 Actions
a. Global DM20 [send Request (PGN 59904) using-RPGN 49664 (SPNs 3048 to 3049, 3066 to 3068)].
b. Record all data (ignition cycles, numerators{and denominators).

6.11.6 DM28: Pgrmanent DTCs

6.11.6.1 Actions
a. Global DM28 [send Requesti(PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 1706, and 3038)].
6.11.6.2 Fail Criteria

a. Fail if no ECU|repgrts a permanent DTC.

b. Fail if any ECU reports a different number of permanent DTCs than indicated in DM29 response earlier in test 6.11.4.
6.11.7 DM20/DM28/Broadcast data: Waiting until General Denominator Is Met
6.11.7.1 Actions

a. Broadcast data received shall comply with the values defined in Section A.1. Evaluation of Table A2 criteria shall
commence only after 300 seconds of engine operation above 1150 RPM have been observed.

b. Wait 3 minutes.

c. Increase engine speed over 1150 RPM (a minimum of 300 seconds at this speed is required).
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Periodic DS DM20 to ECUs that reported data earlier in this part and DS DM28s to ECU that reported permanent DTC

earlier in this part (no more than once every 1 second) while timing engine operation versus the general denominator
timing requirement.

Periodic operating summaries and query results shall be reported in the log, at intervals no greater than 20 seconds.

Also report DM20 and DM28 queries, and messages when failure and warning criteria are met for DM20 or DM28.

f.

6.11.7.2 Fail Criteria

After 300 seconds of engine operation above 1150 RPM has been observed, reduce the engine speed back to idle.

Fail if there is any DM20 response that indicates any denominator is greater than the value it was earlier in this part

a.
before generg
b. Fail if there is
timing has ela
c. Failif any bro

periods, after
6.11.7.3 Warn C

a.
operation abo

6.11.7.4 Actions

Once 620 sec|
over 1150 RP|

a.

6.11.8 DM20: Mq

6.11.8.1 Actions

a. DS DM20 [se

DM20 data ed

If no response
not attempt re

6.11.8.2 Fail Criteria

Identify any bjoadcast data meeting warning criteria in Table A2 during engine idle periods, after 300

denominator timing has elapsea.

any DM28 response that indicates the permanent DTC is no longer present before ge
psed.

hdcast data is missing according to Table A2, or otherwise meets failurg, criteria during
300 seconds of engine operation above 1150 RPM have been observed:

Fiteria

ve 1150 RPM have been observed.

D

bnds of engine operation overall in part 11 have,elapsed (including over 300 seconds o
M), end periodic DM20 and DM28 and continue with test 6.11.8.

nitor Performance Ratio

nd Request (PGN 59904) asing PGN 49664 (SPNs 3048 to 3049, 3066 to 3068)] to H
rlier in this part.

[transport protocol RTS or NACK(Busy) in 220 ms], then retry DS DM20 request to t
try for NACKs that.indicate not supported).

s required to obtain DM20 response.

neral denominator

engine idle speed

seconds of engine

f engine operation

CUs that reported

ne OBD ECU. (Do

from value earlier

a. Fail if retry wa
b. Failif any res
in part 9.

C.

bonse indicates that the general denominator (SPN 3049) has nat incremented by onel

Fail if NACK received from OBD ECUs that previously provided a DM20 message.
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6.11.8.3 Warn Criteria [for monitor labels with numerators and denominators not broadcast as FFFFh/FFFFh
(unsupported)]

a. Warn if any response indicates a supported denominator for SCR (SPN 4792, 4364, or 5308), Catalyst (SPN 3050),
EGR (SPN 3058) NOx sensor (SPN 5318), boost (SPN 5321) and fuel system (SPN 3055) have not incremented by
one.

b. Warn if any ECU response shows:

i. any monitor denominator greater than the general denominator;

ii. general denominator greater than the ignition cycle counter (SPN 3048); or

iii. if any nunlerator greater than the ignition cycle counter.
c. Compare all values to values recorded in part 1.
i. Warnif any value (numerator, denominator, or ignition cycle counter) is less than their.correspondjing value in part 1.

d. If more than gne ECU reports DM20 data, warn if general denominators or ignition/cycle counts do hot match from all
ECUs.

6.11.9 DM28: Pgrmanent DTCs
6.11.9.1 Actions
a. DS DM28 [send Request (PGN 59904) using PGN 64896 (SPNs'1213 to 1215, 3038, 1706)] to each) OBD ECU.
6.11.9.2 Fail Criteria

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

b. Fail if the permanent DTC reported is not the same DTC as reported in DM28 in part 10.
c. Fail if NACK rfot received from OBD ECUs;that did not provide a DM28 message.
6.11.10 DM5: Diagnostic Readiness 1

6.11.10.1 Actions
a. DS DMS5 [sendl Request(PGN 59904) using PGN 65230 (SPNs 1218 to 1223)] to each OBD ECU.

b. Record all dafa (i.ef¢which monitors are supported and complete or supported and incomplete).

c. Display monitorreadiness-compositevalue inlog-

6.11.11 DM26: Diagnostic Readiness 3
6.11.11.1 Actions
a. DS DM26 [send Request (PGN 59904) using PGN 64952 (SPNs 3301 to 3305)] to each OBD ECU.

b. Record all monitor readiness this trip data (i.e., which supported monitors are complete this trip or supported and not
complete this trip).
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6.11.11.2 Fail Criteria

a.

b.

Fail if response indicates time since engine start (SPN 3301) differs by more than +10 seconds from expected value

(calculated by

software using original DM26 response in this part plus accumulated time since then);

i.e., Fail if ABS [(Time Since Engine Starts - Time Since Engine Starta) - Delta Time] > 10 seconds.

Fail if NACK n

ot received from OBD ECUs that did not provide a DM26 message.

6.11.12 DM21: Diagnostic Readiness 2

6.11.12.1 Actions

a. DS DM21 [SelLd Request (PGN 59904) using PGN 49408 (SPNs 3294, 3296)] to each OBD ECU:
6.11.12.2 Fail Criteria

a.

b.
c.
6.11.13 Part 11 to
6.11.13.1 Actions

a.

If Time SCC
(calculated us

i.e., Fail if ABS
/ 60 (seconds

Fail if the distance SCC (SPN 3294) is greater than 0.

Fail if NACK 1

Turn Engine (
Wait manufac|
Turn Key On.
Start Engine |
Wait 60 secor]
Turn engine o

Wait manufac

SPN 3296) is supported, Fail if Time SCC differs by more than +1minute from th
ng the original DM26 response in this part from 6.11.3 plus the accumulated time sinc

B[(Time SCCs - Time SCCa) (minutes) - Truncate((Time Since Engine Starts - Time Si
minute))] > 1 minute.

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

Part 12 Transition

ff.

urer's recommended interval.

mmediately.
ds.
ff.

urer’s recommended interval.

e expected value
e then);

hce Engine Starta)

Turn Key On.

Proceed to Part 12.

6.12 Part 12 Verify Deletion of Fault B from DM28

Part 12 Purpose: After general denominator criteria have been completed, verify permanent fault for Fault B was erased.
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6.12.1 Verify Engine Operation

6.12.1.1 Actions

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

6.12.1.2 Warn Criteria

a. Ifthe engine speed is greater than 0 RPM, prompt/warn operator to confirm engine is not running and then press enter.

6.12.2 DM26: Diagnostic Readiness 3

6.12.2.1 Actions
a. DS DM26 [send Request (PGN 59904) using PGN 64952 (SPNs 3303 to 3305)] to each OBD,ECU.
6.12.2.2 Fail Criferia

a. Fail if any supported monitor (except CCM) that was “0 = complete this cycle” in part 11'is not reporting “1 = not complete
this cycle.”

b. Fail if NACK rfot received from OBD ECUs that did not provide a DM26 message.
6.12.3 DM5: Diagnostic Readiness 1

6.12.3.1 Actions
a. DS DM5 [sendl Request (PGN 59904) using PGN 65230 (SPNs 1221-1223)] to each OBD ECU.
b. Display monitpr readiness composite value in log.

6.12.3.2 Fail Criteria

a. Fail if any supported monitor (except CCM).that was “0 = complete” in part 11 is now reporting “1 = not complete.”
6.12.3.3 Warn Ctiteria

a. Warn if DM5 reports fewer completed monitors than DM26 in step 6.12.2.1.
6.12.4 DM28: Pgrmanent DTES

6.12.4.1 Actions

a. DS DM28 [se||1d Reéquest (PGN 59904) using PGN 64896 (SPNs 1213 to 1215, 1706, and 3038)] to pach OBD ECU.

6.12.4.2 Fail Criteria

a. Fail if any ECU reports a permanent DTC.

b. Fail if NACK not received from OBD ECUs that did not provide a DM28 message.
6.12.5 DM29: Regulated DTC Counts

6.12.5.1 Actions

a. Global DM29 [send Request (PGN 59904) using PGN 40448 (SPNs 4104 to 4108)].
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6.12.5.2 Fail Criteria

a. Failifany ECU reports a count greater than 0 for emission-related pending DTCs, MIL-on DTCs, previous MIL on DTCs,
or permanent DTCs.

b. For OBD ECUs that support DM27, fail if any ECU reports a count greater than 0 for all pending DTCs (SPN 4105).
c. For OBD ECUs that do not support DM27, fail if any ECU does not report number of all pending DTCs = FFh.
d. Fail if no OBD ECU provides a DM29 message.

6.12.6 DM1: Active Diagnostic Trouble Codes (DTCs)

6.12.6.1 Actions
a. Receive broadcast info [PGN 65226 (SPNs 1213 to 1215, 1706, 3038)].

6.12.6.2 Fail Criteria

a. Fail if any ECU does not report MIL off or not supported. See Section A.8 for allowed'values.
b. Fail if any ECU reports active DTCs.

6.12.7 DM21: Diggnostic Readiness 2

6.12.7.1 Actions
a. Global DM21 [send Request (PGN 59904) using PGN 49408,(SPNs 3294, 3296)].
6.12.7.2 Fail Criferia

a. Fail if any ECU reports distance SCC (SPN 3294, greater than 0.

b. Fail if any ECU reports a time less than 10 minutes for time SCC (SPN 3296), if supported.
c. If more than one ECU responds, fail if values reported for time SCC differ by > 1 minute.

d. Fail if no OBD ECU provides a BPM21 message.

6.12.8 DM7/ DMB0: Command:Non-Continuously Monitored Test/Scaled Test Results
6.12.8.1 Actions

a. DS DM7 with [TID.250 for each SPN and FMI from list created in part 1.

b. Record all values for any ECU address and SPN and FMI that has non-initialized values.
6.12.9 DM11: Diagnostic Data Clear/Reset for Active DTCs

6.12.9.1 Actions

a. DS DM11 [send Request (PGN 59904) using PGN 65235] to each OBD ECU.

b. Wait 5 seconds before checking for erased data.
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6.12.9.2 Fail Criteria

a. Failifany OB

b.

D ECU does not respond with a NACK.

(pass if it erases either all or none).

one or more other OBD ECUs do not erase diagnostic information.

6.12.9.3 Actions

a. Global DM11.

b. Wait 5 second

Check diagnostic information as described in Section A.5 and fail if any ECU partially erases diagnostic information

For systems with multiple ECUs, fail if one OBD ECU or more than one OBD ECU erases diagnostic information and

s before checking for erased data.

6.12.9.4 Fail Criferia

a. Failifany OB
b. Info: if any OB
c. Fail if any diag

6.12.10 DM7/DM3
6.12.10.1 Actions

a. DS DM7 with

b. Use responseg

For example,
listed with nor

6.13 Application

Parts 6.1 through
Systems may be
message request
distributed implen
engine off and en
DM12 fault.

D ECU responds with a NACK.
D ECU responds with an ACK.
nostic information was not erased from any OBD ECU.

0: Command Non-Continuously Monitored Test/ScaledTest Results

TID 250 for specific ECU address, SPN and FMI that had non-initialized values earlier
5 to help verify coordinated DM11 code“cClear in this part (i.e., all or no ECUs clear).

this will be evident in the increased count of initialized test results for the SPN and F
-initialized values.

o Distributed Systems

6.12 describe tests.that generally support a monolithic implementation model for the
mplemented in_a-distributed fashion, where more than one device may respond to
Paragraphs,"6:13.1 and 6.13.2 provide guidelines that adapt the procedures in 6.1
entations~The parts are iterated among the separate ECUs. Such iteration shall be
pine runhing segments in the following ways: Each ECU needs a recommended met

in part 12 test 8.

MI pairs that were

HD OBD system.
h given diagnostic
through 6.12 for
partitioned among
hod for creating a

6.13.1 Step-Wise

Pdrallel Evaluation of (‘nmlnnnpnfc

The procedure in 6.1 through 6.12 generally implement a step-wise parallel evaluation that iterates each test part among
all distributed system participants (ECUs) in turn for the given step. Thus, for a three ECU system, all three ECUs are
queried in turn as directed by the test step for destination specific requests, before the test procedure progresses with the
next test step. The tests in 6.1 through 6.12 presume that each device in a distributed system is interrogated sequentially
during each step and discuss collection of source addresses to be used as a part of the DM5 messages sent to the test

computer.
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6.13.2 Sequentia

| Evaluation of Components

The procedures above can be adapted for distributed systems by iteration among the separate modules. Such iteration may
be sequenced among engine off and engine running segments in the following way:

1. Screen the distributed system for sequential evaluation. Execute parts 1 and 2 once. Review responses for omissions
in supported content. Review monitor support bits for individual and system wide coverage. Asymmetric responses for
J1939-84 DMs require non-responding devices to NACK direct requests when global queries are not supported. Review

the CAL ID and CVN for each ECU in the distributed system for proper responses.

Iterate parts 3 through 12 for each ECU in the distributed system. Use two faults for each ECU as implants for Fault A

and Fault B of Figure 2. Demonstrations may choose to provide Fault A and Fault B from disparate ECUs to demonstrate

detection and

Sequential evaludtion of components may be better suited to those systems that are more logsely co
disparate fault stimulation in order to be fully exercised. For sequential evaluation, a single trip CCIMAailur

freeze 1rame coordination capabllities In a Ssingle run.

for each distributed ECU.

7. TEST PROCH

Section 7 discuss
discusses testing
Request and Res
are defined. Eval

DURES FOR EURO IV AND EURO V

bs test procedures provided in the December 2008 revision for Euro IV and Euro V en|
with the engine off. Section 7.2 discusses testing with the engine running. Within ea
onse message data for each of the allowed protocols and test mode (service) that neg

tion criteria to judge success or failure are defined. Table 2 shows which services are

operating conditiop.

NOTE: EU/UN/ECE regulations do not define or reference formal-production vehicle evaluation requirg
and V engines using SAE J1939. U.S. EPA regulations, which refer to SAE J1939 standard
diagnosti¢d communications before the adoption of HD, ©OBD requirements, also do not define o

productio
recomme

vehicle evaluation requirements for\ engines or vehicles.
ndations is not required by this recommeénded practice.

Table 2 - EURO IV/V conditions and services tested

Retroactive app

upled and require
e is recommended

gines. Section 7.1
th subsection, the
d to be conducted
tested under each

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

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

It is expected that

via the SAE J193§

format testing is conducted on a production vehicle containing no faults with the test co
)-13 diagnostic connector. Formal testing shall follow the order defined in this section

mputer connected

The following notes are applicable to the component or vehicle testing described in this section:

a.
with the engin

e off or the engine running).

All data specified within messages are hexadecimal unless otherwise specified.

Each OBD ECU should respond within the time defined in 5.2.

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

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

Battery voltage at the SAE J1939 connector pin shall be between 11.0 V and 32.0 V (i.e., nominal 12-V or 24-V system
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f. The test computer shall use the preferred addresses defined in SAE J1939 for an off-board diagnostic-service tool.

g. Procedure to determine when the link drops out: send SAE J1939 request for DM 5. The proper response from all OBD

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

h. It is assumed that all OBD emission or diagnostic-critical ECUs support DM 5. Also, the number of emissions related
ECUs are specified for the vehicle each with their CAL IDs and CVNs.

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

7.1 Compliance Test - No Malfunctions

This section consi
tests are to verify

conditions present.

7.1.1  Perform N
Purpose:
e This test dete
Procedure:
e Ignition off for
e Turn ignition ¢

Evaluation Criterig
illuminated for an

lIL Bulb Check, Engine Off

mines that the MIL behaves as required by OBD legislation.

at least 60 seconds. Connect test computer to the:SAE J1939-13 connector.
n. Do not crank engine.

: Visually verify that the MIL is on for a minimum of 15 seconds before proceeding. Th
ndefinite amount of time until the enging'is started.

7.1.2  Verify Cofnmunication, Ignition On, Engine Off

Purpose:

e To verify that
the correct for

Procedure:

e Test compute

he allowed protocol-istsupported and that at least one ECU on the vehicle sends a res
mat. Also, to verify the number of responses match the number of emissions related c

- sendsa~SAE J1939 request message for DM5.

5ts of a series of tests for evaluating the OBD compliance of the system under testg ThJa purpose of these
proper response behaviors of the OBD ECUs when there are no OBD, or €missi

bns related failure

e MIL may remain

bonse message of
bmponents.

Messa

ge,PGN:

59904 (Request)

Sourc

Addr:

oA O Test Lomputer

Destination Addr:

255 (Global destination)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message CE
Byte 2 (i.e., DM5 - PGN = 65230, 00FECEh) FE
Byte 3 00

Figure 3 - Diagnostic readiness 1 (DM5) request message
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Message PGN: 65230 (DM5)

Source Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Hex)

Byte 1-8

As defined for DM5 in SAE J1939-73
(Use OBD Type as defined.)

See DM5 definition

Figure 4 - ECU#x response: diagnostic readiness 1 (DM5) response message

Evaluation Criteria:

e Operator pro
e The Engine E

e The test comp

e Ifallof
be flag

7.1.3

Purpose:

e To verify that,

DM11.

Procedure:

e Transmit a SA
test computer

Clear DT(

pt 1 asks for the number of emission-related ECUs in the vehicle

the prgdetermined emissions-related ECUs do not positively respond to the requested DM5 n

CU shall be one of the responders to the DM5 request.

uter shall record the different Source Addresses that provide the DM5 responses.

nessage, this shall

ged as|a failure. The value provided for OBD_Compliance shall indicate Eure I¥ or Euro V enjissions.

Cs (DM11), Engine Off

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

J1939 request for

E J1939 request message for DM11 togeach OBD-compliant ECU and observe response message. The
shall send a SAE J1939 request message for DM11 to the devices that respond

ed to DM5 as an

allow for NVRAM

OBD-compliant device.
e Any test computer meeting these specifigations shall wait 5 seconds before proceeding to next step tq
read/write timgs.
Messgge PGN: 59904 (Request)
Sourc¢ Addr: SA of Test Computer

Destinption Addr:

0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Heix)
Bytq 1 PGN of requested message D3
Bytd 2 (i.e., DM11 - PGN = 65235, 00FED3h) FE
Bytd 3 00

Figure 5 - Clear active diagnostic codes (DM11) request message
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Evaluation Criteria:

e For each DM
response in F

Message PGN: 59392 (ACK)

Source Addr: SA of Responding ECU

Destination Addr: 255 (Global)

Data: Data Description Byte Value (Hex)
Byte 1 0 for Faults Cleared (As defined for ACK in SAE J1939-21) See ACK definition
Byte 2 FF
Byte 3 FF
Byte 4 FF
Byte 5 Source address of Test Computer XX
Byte 6 PGN of requested message D3
Byte 7 (i.e., DM11 - PGN = 65235, 00FED3h) FE
Byte 8 Q0

7.1.4  Verify MIY Status Bit, Engine Off

Purpose:

e To verify the dorrect response to a SAE J1939 request for DM12, ahd that DTCs and the MIL status

Figure 6 - ECU#X response: acknowledge message

11 message sent to an OBD ECU, only that OBD ECU shall respond_with messag¢ as shown in the
gure 6. If any other OBD ECU responds to this diagnostic messagelit shall be flagged as a failure.

bit are not set.

NOTE TO MANUFACTURERS: During bulb testing, MIL status bits shall indicate whether the MIL will ble illuminated after

engine is started.

Procedure:

e Test computef sends a SAE J1939 request message for DM12 to all OBD-compliant ECUs. (Separa

be sent to eagh ECU by the test computer.)

t should not reflect the status of the MIL bull driver circuit, which turn the bulb on for t

he bulb prove out.

e requests should

Messqge PGN:

59904 (Request)

Sourcé¢ Addr:

SA of Test Computer

Destinhtion Addr:

0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Hex)
Bytq 1 PGN ef'requested message D4
Bytd 2 (i-en\DM12 - PGN = 65236, 00FED4h) FE
Bytq 3 00

Figure 7 - Active emissions: related faults (DM12) request message

Message PGN:

65236 (DM12)

Source Addr:

SA of Responding ECU

Destination Addr:

N/A (PG does not support Destination Addressing)

Data:

Data Description

Byte Value (Hex)

Byte 1- 8

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

See DM12 definition

Figure 8 - ECU#X response: active emissions - related faults (DM12) response message
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Evaluation Criteria:

o All OBD-compliant ECUs shall respond with a message as shown in the response in Figure 8. Responses are expected
from all other OBD-compliant ECUs on the vehicle. If the MIL status bit is not “off,” a failure shall be flagged.

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

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

Procedure:

e The test comguter transmits a SAE J1939 Request message for DM6 to each OBD-compliant ECU pn the vehicle and
confirms that there are no pending codes.

Message PGN: 59904 (Request)

Sourcé¢ Addr: SA of Test Computer

Destinhtion Addr: 0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Hex)
Bytq 1 PGN of requested message CF
Bytd 2 (i.e., DM6 - PGN = 65231, 00FECFh) FE
Bytq 3 00

Figure 9 - Pending emissions: related faults (DM6) request message

Messqge PGN: 65231 (DM6)

Sourcé¢ Addr: SA of Responding ECUY

Destinhtion Addr: N/A (PG does not-support Destination Addressing)

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

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

Figure 10 - ECU#X response: pending emissions - related faults (DM6) response mesjsage
Evaluation Criterig:
o Verify that DMG6 response réceived from all OBD-compliant ECUs.

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

7.1.6  Verify Data-Siream Information - Monitor Current Powertrain Diagnostic Data, Engine Qff |

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

Purpose:

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

Procedure:
e Test computer transmits a SAE J1939 Request for DM24 (SPN support for Freeze Frame and Data Stream) to each

OBD-compliant ECU on the vehicle. The DM24 responses use the SAE J1939 Transport Protocol. Note the SPNs
reported by each ECU, as being supported.
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Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message B6
Byte 2 (i.e., DM24 - PGN = 64950, 00FCB6h) FD
Byte 3 00

Figure 11 - SPN Supported for freeze frame and data stream (DM24) request message

Message PGN: 64950 (DM24)

Sourcé¢ Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Heix)

Byte

As defined for DM24 in SAE J1939-73.
Note: n > 8 so Transport Protocol is used.

1-n

See DM24 def

nition

Evaluation Criterig:

If no DM24 re

If a DM24 res
are reported 3
are not suppo|

Monitor the S
should be zer

Figure 12 - ECU#X response: SPN supported (DM24) response’'message

ponse 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 SPNs 92
t least once as Data Stream parameters amongallithe Data Steam parameter respons
rted, a failure shall be flagged.

value, a failurg shall be flagged.

Note that a la
have reported
previous regu

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

7.2 Verify Communication with Engine Running

Purpose:

Verify that the
with engine ru

nning.

Procedure:

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

allowed protocol is supported and that a response message of the correct format is g

110, 190, and 84
bs. If all four SPNs

es for 190 and 84
rted with non-zero

port that the ECUs
Llation, but not for

ent by the vehicle

e Move ignition

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

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

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

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

Purpose:

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

Procedure:

e Test computer transmits a SAE J1939 request message for DM4 to determine which ECUs support

Freeze Frames.

Message PGN: 59904 (Request)

Sourcé¢ Addr: SA of Test Computer

Destinption Addr: 255 (Global)

Data: Data Description Byte Value'(Hex)
Bytq 1 PGN of requested message CD
Bytg 2 (i.e., DM4 - PGN = 65229, 00FECDh) FE
Bytd 3 00

Figure 13 - Freeze frame (DM4) request message

Messdge PGN: 65229 (DM4)

Sourcg Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Heix)

(should be zero in byte 1 to indicate ne faults)

Bytd 1 - 8 | As defined for DM4 in SAE J1939-73 See DM4 defipition

Figure 14 - ECU#X response: freeze frame (DM4) response message

Evaluation Criteria:

o Verify at leasf one OBD-compliant ECU supports Freeze Frame; else this shall be flagged as a fa

may be provigled by DM4 or DM25, depending on the compliance level (if no ECU supports DM4
assure suppoit.)

o Verify each ECU that returns a Efreeze Frame (DM4) message provides bytes 1 to 5 of the data porti
set to zero, sifce faults have been cleared and there is thus no Freeze Frame data available.

7.3  Verify Vehidle Information, Engine Running

lure. This support
request DM25 to

bn of the message

Purpose: To verify thatall"/ECUs respond correctly to SAE J1939 requests with the engine running and to verify that VIN

and DM19 (CAL IDs; and CVNs) are supported in the returned responses for reprogrammable ECUs.



https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL

J1939™-84 JUN2023

Page 98 of 136

7.3.1

Verify VIN

Verify the vehicle supplies one VIN.

Procedure: Test computer sends a SAE J1939 request message for VIN PGN to the Global Address.

Evaluation Criterig:

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 EC
Byte 2 (i.e., Vehicle ID - PGN = 65260, 00FEECh) FE
Bytg 3 00
Figure 15 - VIN request message
Message PGN: 65260 (Vehicle Identification)
Sourcé¢ Addr: SA of Responding ECU
Destinhtion Addr: N/A (PG does not support Destination Addressing)
Data: Data Description Byte Value (Hex)
Bytd 1 - n | As defined for Vehicle Identification in SAE J1939-71 Refer to definifion in
(Data shall be the ASCII values for the characters that SAE J1939-71, VIN
make up the VIN: 17 letters and numbers) assigned by Mfg.

Figure 16 - ECU#X response: VIN message

If more than ¢ne VIN is reported for the vehicle, a failure shall be flagged. If multiple ECUs repoit VIN, all shall be

identical.

The VIN year|character (position 10) shall corréspond to the model year entered by t
and shall be i accordance with the appropriate specification for the format of the VIN.

he operator in

| VIN Charactef | SAE J272 | ISO 3779

Figure 17 - VIN reference

the test computer

7.3.2  Verify CAL ID

Purpose:

e To verify that pach/'OBD-compliant ECU provides CAL ID and CVN.
Procedure:

Test computer sends a request for DM19 to each OBD-compliant ECU to get CAL ID and CVN.
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Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message 00
Byte 2 (i.e., DM19 - PGN = 54016, 00D300h) D3
Byte 3 00

Figure 18 - Calibration information (DM19) request message

Message PGN:

54016 (DM19)

Source-Addr:

SA of Resnondinga ECLU
15 )

Destinption Addr: SA of Test Computer
Data: Data Description Byte Value (Heix)
Bytg 1 - 8 | As defined for DM19 in SAE J1939-73 See DM19 defjnition
(CVN, CAL ID pairs)

Evaluation Criteria:

Verify that all

Figure 19 - ECU#X response: calibration information (DM19) response message

ECUSs respond correctly to SAE J1939 requests.

All CAL IDs s

all contain 1 to 16 printable ASCII characters.

Test computef operator prompt asks for the number of emission-related ECUs in the vehicle. Verify

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

Test computef operator prompt asks for the number ofiemission-related ECUs in the vehicle. Eac

ECU shall output one or more CAL IDs (every OBDECU shall report its own CAL ID; however, som

multiple CAL

Ds). If CAL IDs do not match expected value, then flag as a warning.

7.4 Test Vehiclg with a Fault Code by Inducing,a Fault

Purpose:

This group of
supported tes
7.4.1 Induce Ci

Purpose:

tests determine that.under normal operating conditions communication can be estab

services behaye-eorrectly in the presence of an induced fault.

cuit Fault

Procedure:

Induce a circuitfad
tests in the remainder of the tests in this section.

manifold pressure, atmospheric pressure, fuel pressure, etc.).

that CAL IDs and

emission-related
ECUs can report

ished and that all

ion for the services

With ignition off and engine off, disconnect a sensor that is tested continuously (e.g., engine coolant temperature, intake
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Fault Selection Cri

iteria:

e The selected fault should generate a MIL light and a single DTC with the engine idling in a short period of time (i.e., <
10 seconds) for only one ECU.

e The selected fault shall illuminate the MIL during the first driving cycle to allow proper testing in a manufacturing setting.

In this case, a pending DTC a confirmed DTC and MIL shall be set on the first driving cycle.

NOTE: This will not completely test the functions of the Pending DTC or Freeze Frame capture for Pending DTCs, but this
is not needed to test the communication capabilities of the system.

Start engine, let idle for one minute or whatever time it takes to set a pending DTC. NOTE: Some powertrain control systems

have engine contiols that can start and stop the engine without regard to ignition position. The operato
hen performing the test, e.g., turn on A/C or defroster.

the engine is on W
7.4.2 Establish
Purpose:

e To verify that
vehicle.

Procedure:

e Test compute

Communication (SAE J1939), Engine Running

he SAE J1939 protocol is supported and that the response message’of the correct fo

r sends SAE J1939 request message for the DM5 (Diagnostic Readiness 1) mess

r shall ensure that

mat is sent by the

age to the Global

Destination aqdress.

Message PGN: 59904 (Request)

Sourcé¢ Addr: SA of Test Computer

Destinhtion Addr: 255 (Global destination)

Data: Data Description Byte Value (Heix)
Bytq 1 PGN of requested message
Bytd 2 (i.e., DM5 - PGN = 65230, 00FECENh)
Bytg 3

Figure 20 %Diagnostic readiness 1 (DM5) request message

Message PGN: 65230 (DM5)

Sourcé¢ Addr: SA of Responding ECU

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

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

Evaluation Criteria:

i 21 - ECUSX - di . i ' (DM5)

o |If the specified number of emissions-related modules does not positively respond to an OBD diagnostic message, this
shall be flagged as a failure.

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

Purpose:

e To verify that all modules respond correctly to a DM6 (Pending DTCs) request and there is at least one pending
emission-related DTC reported.
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Procedure:

e Every 0.500 second, test computer shall send a SAE J1939 Request message for DM6 to Global Address to get pending
DTCs. If DTC is set, test computer shall prompt user that DTC has been set and to continue. If no pending DTC is set,
after 30 seconds the test computer shall 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 CF
Byte 2 (i.e., DM6 - PGN = 65231, 00OFECFh) FE
Bytq 3 00
Figure 22 - Pending emission related DTCs (DM6) request messageé
Message PGN: 65231 (DM6)
Sourcg Addr: SA of Responding ECU
Destinption Addr: N/A (PG does not support Destination Addressing)
Data: Data Description Byte Value (Hex)
Bytg 1 Lamp Status (See DM6 for specifics) XX
Bytg 2 Lamp Status (See DM6 for specifics) XX
Bytg 3 1st Pending DTC=[SPN Low 8 bits, XX
Byte 4 SPN Mid 8 bits, XX
Bytg 5 SPN Upper 3 bits and EM, XX
Byt 6 SPN Method and Occurrence Count] XX
Byte n[*4-1 nth Pending DTC=[SPN Low 8 bits; XX
Byte n*4 SPN Mid 8 bits, XX
Byte n[*4+1 SPN Upper'3 bits and FMI, XX
Byte n*4+2 SPN Method and Occurrence Count] XX
Figure 23 - ECU#X response: péending emission related DTCs (DM6) response message
Evaluation Criteria:
o Verify at leastlone DM6 pending-DTC response with a non-zero DTC should be received. If at least gne is not received
it shall be flagged as a failure,
7.5 Verify DM2% - Request-Expanded Freeze Frame (DM25) Data
Purpose:
Hes-respond-correcty-to-DM25(Expanded-Freeze Frame}requestsif-afreeze-ffame is stored and

o To verify that &-medu

a
TCToTCOoPT y VIZO(EXParaTT T rCcTZT ™ jTreqoucotoT

expanded freeze frame support is required by the regulations.
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Procedure:

e The test computer shall send a SAE J1939 Request message for DM25 to the Global destination address to read freeze
frame data (DTC).

Message PGN:

59904 (Request)

Source Addr:

SA of Test Computer

Destination Addr:

255 (Global destination)

Data: Data Description Byte Value (Hex)
Byte 1 PGN of requested message B7
Byte 2 (i.e., DM25 - PGN = 64951, 00FDB7h) FD
Byte 3 00 _

Figure 24 - Freeze frame data (DM25) request message

Messapge PGN: 64951 (DM25)

Source|Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Hex)
Byte 1 1st Freeze Frame Length XX
Byte 2 1st Freeze Frame DTC = [SPN Low 8 bits, XX
Byte 3 SPN Mid 8 bits, XX
Byte 4 SPN Upper 3 bits and FMI; XX
Byte 5 SPN Method and Occurrence Count] XX
Byte 6 Parameter Data for 1st Freeze Frame XX
Byte m XX

Byte (N-1)*m+ 1 | nth Freeze Frame Length XX

Byte (N-1) *m + 2 | nth Freeze Frame DTC=[SPN Low 8 bits, XX

Byte (n-1)*m+3 SPN-Mid 8 bits, XX

Byte(-1)*"m+4 SPNUpper 3 bits and FMI, XX

Byte(-1)*m+5 SPN Method and Occurrence Count] XX

Byte (- 1) *m + 6 | Parameter Data for nth Freeze Frame XX

Byte m * n XX
Figure 25 -’ ECU#X response: freeze frame (DM25) response message
Evaluation Criteria:
e |If at least one|ECU_¢amplying with OBD level of CCR1971.1 does not support DM25, this shall be flagged as a failure.

e For each ECMthat supports DM25, Verify the Freeze Frame length(s) correctly correspond with the length of the Data
field. If the Freeze Frame length and Data field length do not correspond correctly, then this shall be flagged as a failure.

7.6 Verify DM4 - Request Freeze Frame Data, Engine Running

Purpose:

e To verify that all modules respond correctly to DM4 (Freeze Frame) requests if a freeze frame is stored.
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7.6.1

Procedure:

Standard Freeze Frame

The test computer shall send a SAE J1939 Request message for DM4 to the devices that responded to DM5 as an
OBD-compliant device.

Message PGN: 59904 (Request)

Source Addr: SA of Test Computer

Destination Addr: 0 (Engine), other OBD-compliant ECUs

Data: Data Description Byte Value (Hex)

Byte 1 PGN of requested message CD

Bytq 2 (i.e., DM4 - PGN = 65229, 00FECDh) FE

Bytg 3 00
Figure 26 - Freeze frame data (DM4) request message

Messqge PGN: 65229 (DM4)

Sourcg Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Hex)
Byte 1st Freeze Frame Length XX
Bytg 2 1st Freeze Frame DTC = [SPN Low 8 bits, XX
Bytg 3 SPN Mid 8 bits, XX
Bytg 4 SPN Upper 3 bits and FMI, XX
Bytg 5 SPN Method and Occurrence Count] XX
Bytg 6 1st Freeze Frame Required Parameters Data XX
Bytg 13 XX
Bytq 14 1st Freeze Frame Optional Parameters Data XX
Byt¢ m XX

Byte K+ 1 | nth Freeze Frame(Length [startsatk=m * (n - 1) + 1] XX
Byte kK + 2 | nth Freeze Frame DTC = [SPN Low 8 bits, XX
Byte K + 3 SPN Mid 8 bits, XX
Byte kK + 4 SPN Upper 3 bits and FMI, XX
Byte k +5 SPN Method and Occurrence Count] XX
Byte kK + 6 | nth Freeze Frame Required Parameters Data XX
Byte H + 13 XX
Byte H + 14 <{nth Freeze Frame Optional Parameters Data XX
Byte K¥m XX

Figure 27 - ECU#X response: freeze frame (DM4) response message
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Evaluation Criteria:

00h in byte 1,

00h in bytes 2 through 5 and FFh in bytes 6 through 8.

If an ECU does not support DM4, it shall respond with a NACK to a DM4 request instead of the Figure 27 data bytes.

If an ECU supports DM4 but has no accumulated freeze frames to report, it shall respond with a DM4 message with

A freeze frame may be stored when pending DTC is set; however, it is not required. If a freeze frame is not stored for

pending codes, byte 1 of the DM4 message is reported as 00h for each ECU response. If this is the case, skip the
remainder of 7.6.

If freeze frame is supported for pending codes, verify that a Freeze Frame DTC in the DM4 messages is the same as

one of the DT
7.6.2 Pending R

If freeze frame is §
is data for the req

Procedure:

The test com
OBD-complia

Evaluation Criteriq:

If at least one
If only one EC

If an ECU th4|
more of the S

7.7 Verify DM24
Purpose:

To verify that
Freeze Framdg

Procedure:

If expanded fr
address to de

Cs reported in DM6 for the ECU.

lired parameters (bytes 6 through 13) for each freeze frame.

t responded with a freeze frame in BM4 and the freeze frame data indicates “Not Ay
Ps in bytes 6 to 13, this shall be flagged as a failure.

all modules respondcorrectly to DM24 (SPN Support) requests with one or more SPN

ault Freeze Frame

upported for pending codes (i.e. an ECU responded with a Freeze Frame DTC in DM4

uter shall send a SAE J1939 Request message for DM4 ta _the devices that respon
t device.

ECU does not support DM4 or DM25 (see 7.4),’this shall be flagged as a failure.

U supports DM4, at a minimum, bytes 6 through 13 shall be supported by applicable (

- Request SPN Support (DVM24)

Support’ indicated if expanded freeze frame support is required by the regulations.

bezesframe (DM25) is supported, then send a DM24 (Supported SPNs) request to the
ermine the list of SPNs for the freeze frame data.

) then verify there

led to DM5 as an

BD ECU.

ailable” for one or

s with ‘Expanded

5lobal Destination

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 B6
Byte 2 (i.e., DM24 - PGN = 64950, 00FDB6h) FD
Byte 3 00

Figure 28 - SPN support (DM24) request message


https://saenorm.com/api/?name=99f63d05429e17e770bd3aa18c70bb17

SAE INTERNATIONAL J1939™-84 JUN2023

Page 105 of 136

Message PGN: 64950 (DM24)

Source Addr: SA of Responding ECU

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

Data: Data Description Byte Value (Hex)
Byte 1 1st SPN Supported = [SPN Low 8 bits, XX
Byte 2 SPN Mid 8 bits, XX
Byte 3 SPN Upper 3 bits & Support Type] XX
Byte 4 SPN Data Length (1st SPN) XX

Byte (4n - 3) | nth SPN Supported = [SPN Low 8 bits, XX
Byte (4n - 2) SPN Mid 8 bits, XX
Byte (4n-1) SPN Upper 3 bits & Support Type] XX

Byte|(4n) SPN Data Length (nth SPN) XX

Evaluation Criteria:

e Foreach ECU|that supports DM24, verify the SPN for each of the minimum requiredfreeze frame parg

Figure 29 - ECU#X response: SPN support (DM24) response message

with the Expanded Freeze Frame support indicated in the SPN Support Type.

o |If the DM24 rgsponse (SPN Support) for an ECU that responded to DM25. indicates that no SPNs

freeze frame, this shall be flagged as a failure.

7.8 Verify DM12 - Request Emission-Related DTCs, Engine Running

Purpose:

e To verify that f proper response indicating a stored DTG is received and to verify that the MIL is on.

Procedure:

e The test comguter shall send a SAE J1939 Request message for DM12 to the Global Destination a

a proper respnse is received.

Messdge PGN: 59904 (Request)

Sourc¢ Addr: SA of Test Computer

Destinption Addr: 255 (Global destination)

Data: Data ‘Description Byte Value (Heix)
Bytq 1 PGN. of requested message D4
Bytq 2 (i.e?, DM12 - PGN = 65236, 00FED4h) FE
Bytd 3 00

meters is reported

are supported for

Hdress. Verify that
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Message PGN: 65236 (DM12)
Source Addr: SA of Responding ECU
Destination Addr: N/A (PG does not support Destination Addressing)
Data: Data Description Byte Value (Hex)
Byte 1 Lamp Status (See DM12 for specifics) XX
Byte 2 Lamp Status (See DM12 for specifics) XX
Byte 3 1st emissions DTC=[SPN Low 8 bits, XX
Byte 4 SPN Mid 8 bits, XX
Byte 5 SPN Upper 3 bits and FMI, XX
Byte 6 SPN Method and Occurrence Count] XX
Byte 4n -1 nth emissions DTC=[SPN | ow 8 hits XX

Bytg 4n SPN Mid 8 bits, XX
Byte 4n + 1 SPN Upper 3 bits and FMI, XX
Byte 4n + 2 SPN Method and Occurrence Count] XX

Evaluation Criteria:

If an ECU dodg

If an ECU suy
message with

At least one E|
that complete

8. NOTES

8.1 Application

It is assumed that

vehicle, out of ord
results.
8.2 Key Depenq

The content in SA
and SAE J1939-D

SAE J1939-21:

Figure 31 - ECU#X response: emission related DTCs (DM12) response message

ports DM12 but has no confirmed DTC and is not requésting the MIL on, it shall res
00b or 11b for MIL status (byte 1, bits 8 - 7), 00h in bytes 3 through 6, and FFh in bytsg

CU should transmit DM12 with data indicating the fault that was created in 7.1 if the chg
5 in a single drive cycle.

Notes

these tests will also be condueted during component or vehicle development. If the tes
er, or the initial conditions-have not been controlled, then care needs to be taken wh
encies for Impleménters

F J1939-84 depends greatly upon the content provided in SAE J1939-21, SAE J1939-1
A. For example:

o Interpreta

s not support DM12, it shall not respond to a DM12 request sent-to the Global Destination address.

pond with a DM12
s 7 through 8.

sen fault was one

{s are to be run off
en interpreting the

3, SAE J1939-71,

ion‘of response timeouts.

o Number o
o
.
o Asterisk d

©)

O

f retries.

ACK methods and control byte assignments.

SAE J1939-71 and SAE J1939-DA:

elimiter “*” for alpha-numeric content.

Review of special values FFh, FEh, and FEh et al.

Message timing for broadcast messages.
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e SAE J1939-73:
o Mil_Status data values assignments.
o DMxx Message Content.
o Destination Specific request limitations for DM24 and other multipacket message content instructions.
Key concerns from these documents are highlighted in footnotes and in the Roman numeral outline that precedes 6.1.

8.3  Prefix Numerical Notation

The suffixes b ang h denote that the preceeding digits are binary (base 2) or hexadecimal (base 16) digi{s respectively.

8.4 Revision Ingdlicator
A change bar (I) Igcated in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes,|have been made to the previous issue of this document. An (R) symbel\tothe left of the document title
indicates a compléte revision of the document, including technical revisions. Change bars’and (R) are not used in original
publications, nor in documents that contain editorial changes only.
8.5 Revision Higtory Summary

The summary of revisions since CARB began demanding specific tests coentent is reviewed in this section.

Revision

Change Summary

October 2017

The October 2017 version revised Table A2%or non OBD modules that provide bat
Component ID. Table A2 adds parametersthat are required of 2016MY engines, a
plausible values. An informative message classification is added for certain warnin
are of general interest. Non-OBD responses for commonly reused SPNs among nd
will no longer receive warning messages when provided by non-OBD modules. Fo
destination specific queries in Section 6 were changed to allow a retry with failure,
that key data used in criteria and other tests would be captured.

tery voltage and

nd improves

j messages that
n-OBD modules
Ur key

to better assure

January 2016

The January 2016 versiondmproved language that relies upon contextual technica
referenced documents{ An engine serial number evaluation was added to 6.1 and

for fault erasure using DM3 and DM11 were increased to 5 seconds. The transition
and part 8 was improved to better assure that DM28 tests don’t experience a false
outcome. Section/A.6 was improved to separate evaluation of readiness bits provig
modules fromvnon-supported DM5 data provided by non-OBD modules. Data in T4
reflected.the content of SAE J1939-DA of February 2015. Section A.10 was added

processing for PGNs that are only supported by some of the OBD modules under fest.

details in

5.2. Wait times
between part 7
positive

ed by OBD

ble A14

to describe

February 2015

The_February 2015 version of SAE J1939-84 replaced the test procedures in Secti
implement a two-operating cycle failure detection process for Production Vehicle E
asrequested by ARB. The tests also exercise diagnostic executive features such 4

bn 6 in order to
valuation (1)(1)
s three drive

cycle accounting, freeze frame management and the general denominator in additi

on to the

demonstration of interface function. Detailed criteria for some tests are described in a normative
appendix, Appendix A, which was inserted before the output report examples that are now in

Appendix B.

December 2010

The December 2010 version of the document added a test plan and procedure out

U.S. EPA HD OBD requirements with emphasis on 13 CCR 1971.1 (I)(1) Verification of
Standardized Requirements, as Section 6. The June 2012 version added the observation of the
MIL_On to MIL_Off transition for a single trip CCM fault and reformatted tables in Section 6 to

improve ease of use.

line for ARB and

December 2008

The December 2008 publication of SAE J1939-84 described a test process for EURO IV and
EURO V engine emissions and diagnostics regulations, which is given in Section 7.

PREPARED BY SAE TRUCK BUS CONTROL AND COMMUNICATIONS NETWORK COMMITTEE
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APPENDIX A - DATA EVALUATION METHODS

Appendix A provides additional evaluation criteria and procedure information that is not practical to include in the Section 6
outline. The content below contains normative data regarding the evaluation of ECU responses to Section 6 queries.

A.1 MINIMUM DATA STREAM SUPPORT

Table A2 provides a list of SPNs that all diesel engine powered vehicles should support. The columns of Table A2 are

discussed in the notes in Table A1. These notes identify the evaluation intended by Table A2. The content of the SPN
column in Table A2 shall be included in the list of SPNs identified in the DM24 response(s) provided by the OBD ECU(s) as

described in Note 1.

Table AT - Evaluation intended by Table AZ
Tabje A2
Note Column Title Comments
Entries in Table A2 represent a subset of those SPNs which are éxpected jn a DM24
message from an HD OBD ECU. Additional SPNs from thoSe’listed here afe expected in
DM24 responses. Query support for individual SPNs previded in a DM24 rgsponse that are
not shown in Table A2 shall be assessed, but plausible*values are not defihed for the data
1 SPN returned. SPNs which appear in DM24 and that indicate data stream suppert shall not
provide FFh (not available/not supported) or FEh:(érror) indicators.
The SPN column also identifies alternative-eontent. SPNs that are followed with an asterisk
(*) shall be evaluated only on 2016 MY andhewer engines.
This column defines the minimum support requirement for DM24. Entries that say, “At least
Fail if SPN not one” means that the SPNs listed provide a set of alternative selections from which one or
> supported in more than one SPN shall be prqwded.
DM24 SPN names that are followed with an S| shall be evaluated only for Sl engines. Names
followed with a Cl shall be omitted for S| engines, and only evaluated for QI engines.
Names that are followed-with a blank are to be evaluated for both engines
Warn/Info if SPN | This column defines preferred SPNs among sets of alternatives and identifies SPNs that
3 not supported in | are expected from the plurality if not all HD OBD systems. Warning messafes are provided
DM24 when coded as.“Warn”, and informative messages are provided when coded as “Info”.
Warn/Info if more This column defines if alternative selections are mutually exclusive. It doeq not apply to
4 than 1 9PN SPNs that are'not included in a set as indicated by the value “At least one’| which is
] discussediin Note 2. Warning messages are provided when coded as “Wafn”, and
supported : : . € f
informative messages are provided when coded as “Info”.
This.column defines which SPNs are expected to be provided by a single IHD OBD ECU in
Action ifftwo or the-broadcast data stream. The criteria in column 5 shall be applied to botlh DM24
5 more ECU’s responses from a distributed system, and the broadcast data. A limited number of SPNs
provide SP may be provided by any HD OBD ECU or may be provided by a Secondary HD OBD ECU
as described in SAE J1939-73 Appendix H.
Action i This column defines which SPNs are not plausibly provided by any ECU tHat does not
ction iflSPN '
6 provided by non SUpport DMS or that provides 5 or 255 (WVBTUE‘HTOBD:CGWTD‘Hance in DM5.
OBD Module The value None in this column also identifies SPNs that are used by both HD OBD and
non HD OBD applications, or which may be provided by a Secondary HD OBD ECU.
Acthg ";‘QBP{\I t This column defines those SPNs which are not plausibly excluded from an HD OBD
7 %r;\lljld:d inu no system if provided by any ECU. A value of warn or info identifies data that might be
DM24 provided by an SAE J1939-73 Appendix H OBD Secondary Module or Contributor
This column defines those SPNs for which plausible values have been defined for engine
off and engine idle conditions. The listed plausible values shall be checked for any SPN
8 Warn if SPN that is provided with a valid data range as described in SAE J1939-71 {e.g., 0000h through
value implausible | FAOOh for a 16-bit (2 byte) numeric field]. Plausible values are not provided for any other
SPNs that are not listed in this column. KOER values apply only to stable engine low idle
speeds.
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