QAE o / ISSUED
AL Nternational SURFACE cae . AUG2004
VEHICLE i
Issued 2004-08
OBD Il Compliance Test Cases
TABLE OF CONTENTS
1 RS Telo] o1 O OPUPPPOPPURPTRURIIY oo STNOUPIY IEUPPPRTTPPPRPN 4
2. REFEIENCES ..o L e [ 4
2.1 Applicable publiCatioNns.............coiiii e T e e eeneee oo 4
2.2 Related publications...........ooo e N T 6
2.3 DEfiNItIONS. ...t e e 7
3. OVEFVIEW ...ttt e e ettt e e ebbe e e e sabbeeeesanbeeeesanbeeessnbeeee sl beeeeenbeeee e 8
4. Diagnostic message format and timing ............s@ e b 11
4.1 Message fOrMaAt .........cooiiiiiii et 11
4.2 MESSAGE tIMING ..eeiiiiiiieiieee e G ettt ettt e e ee e s s ene e e e s enbe e e s snneee s et fee e s e e 12
4.3 Data Not available ... e e e 20
5. Tesl{ vehicle with no malfunction$, ;A0 DTCS SEet........coovveeiiiiiiiieeeeeeeeeeeee e e 26
5.1 Perform MIL bulb check, engine off ... e 27
5.2 Establish communication+(J1978 / ISO 15031-4), ignition on, engine off....................eeieinnnne 27
5.3 Clear DTCs (Service $04), engine off ...........cccoiiiiiiiiieiiic e fe e, 28
54 Verify MIL statusbityengine off..........coooiiii e L 29
5.5 Verify that all Service $06 — Request on-board monitoring test results, engine off.....|................ 30
5.6 Verify Service'$01 Data — Request current powertrain diagnostic data, engine off....|................. 34
5.7 Verify Sefvice $08 - Request control of on-board system, test or component, engineloff ............ 43
5.8 Establish.-communication (J1978 / ISO 15031-4), engine running ..........ccccceeeeveveennecc]eerniieneenne 45
5.9 ClearDTCs (Service $04), engiNe rUNNMING ........cceoiiieierieiereeieee e e eeesee e see e fee e eee s 46
5.10 Verify Service $01 - Request current powertrain diagnostic data, engine running......|................. 47
5.1 Verify-Serviee-$02—Requestpowertrainfreezeframe-datasergirerorming————.......c......... 56
5.12 Verify Service $03 — Request emission-related DTCs, engine running ............cccecceeeeveneieennene. 58
5.13 Verify Service $05 - Request oxygen sensor monitoring test results, engine running................... 60
5.14 Verify Service $06 - Request on-board monitoring test results, engine running .............cccccoce..... 61
5.15 Verify Service $07 - Request pending emission-related DTCs, engine running .............ccccceeueee.. 65

SAE Technical Standards Board 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 reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2004 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:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax:  724-776-0790
Email: custsvc@sae.org
SAE WEB ADDRESS: http://www.sae.org J1699%is a Registered Trademark of SAE.


https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

5.16
5.17
5.18
5.19
5.20

6.1
6.2
6.3
6.4
6.5

7.1
7.2
7.3
7.4
7.5

8.1
8.2
8.3
8.4
8.5

9.1
9.2
9.3
9.4
9.5
9.6

10.

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

Verify Service $08 - Request control of on-board system, test or component, engine running .... 66

Verify Service $09 - Request vehicle information, engine running..............ccccccoeeeiiiicceccieceene, 68
Verify Service $01 data in reVErSe OFEr...........ccuiiuiiiiieiieciiecee ettt 80
Verify Service $01 idle message tiMiNg ........cccooiviiiiiiiiiiiececcee et 82
Verify Service $01 burst message timing...........cc.oouiiiiiiiiiiiiicceee e 83
Test vehicle with a pending code by inducing @ fault............ccccooiiiiiiii e 85
INAUCE CIFCUIL FAUIL ... e et e e aee s 85
EStablish communication (J 1978 7 1SO 1503 T-4), €NGINE TUNTING oo rcoooooeeeooeeeooee e eeeeeeeeeeneeens 85
Verify Service $07 — Request pending emission-related DTCs, engine running..cx82......oc.v...... 86
Verify Service $02 — Request powertrain freeze frame data, engine running . ...% . e, 88
Verify Service $03 — Request emission-related DTCs, engine running ....... 07 oo, 93
Tes{ vehicle with a confirmed code by retaining fault.............ccccoeviiii N i, 95
Continue to induce Circuit fault.............ccoooiiiiiiii e G e e 95
Establish communication (J1978 / ISO 15031-4), engine running~.........ccccceeevveveeeneec]eeenciieneeenne 95
Verify Service $07 - Request pending emission-related DTCs, engine running .........J...ccccceeeenee. 96
Verify Service $03 — Request emission-related DTCs, engineé running ...........ccccoceeeefeveeieecnnennn. 98
Verify Service $02 — Request powertrain freeze framedata, engine running ............|.cccccoeenee. 100
Tes{ vehicle with fault repaired ...............oeeeiiiiiiiii A e e 106
Repair circuit fault and complete one driving-¢ycles, MIL illuminated ............ccccocoeeii e 106
Establish communication (J1978 / ISO 15031-4), engine running .........ccccceeeeeveeevcicecfeeevereeenne 106
Verify Service $07 - Request pending gmission-related DTCs, engine running .........J....cccc...... 107
Verify Service $02 — Request powertrain freeze frame data, engine running.............}.ccccceeenee. 108
Verify Service $03 — Request emission-related DTCs, engine running ............ccecceeeefricinnnnn 114
Tes{ vehicle with no faults after_3 driving cycles completed...........ccoooeviiiniiniininnni fo, 117
Complete two additional driving CYCIES .........covciiiiiiiiiie e e 117
Establish communjeation (J1978 / ISO 15031-4), engine running ...........ccceeveveeeneeenecferviennienne 117
Verify Service $07 =-Request pending emission-related DTCs, engine running .........[............... 118
Verify Service $02 — Request powertrain freeze frame data, engine running ............|.ccccceeene.. 119
Verify Service'$03 — Request emission-related DTCs, engine running ...........cocceceeetfevveecreennnnn. 125
Clear DT[Cs\(Service $04), engine off...........ccoeviiiiiiiiiiie e 127
Tesl vehicle with no faults to verify in-use counters, Service $06, and I/M Readiness ......|............... 130
EOth:IOh CUTTIrmut |;uat;UI I (J1G78 II :SC 15031 4), IHI I;t;UI UIT, TI Iy;l < Uff .................................... 130
Clear DTCs (Service $04), engine Off...........ccueiiiiiiiiiece e 131
Verify Service $09 — Request vehicle information, engine off .............cccooveiieiiii e 132
Complete manufacturer drive cycle to clear I/M Readiness bits..........c.coccoeeeiiiiiiiiiiiiec e 138
Establish communication (J1978 / ISO 15031-4), €Ngine ruNNiNg .........cccoeevicireeeriieeeeeiieee e 139
Verify Service $01 - Request current powertrain diagnostic data, engine running..................... 140
Verify Service $06 — Request on-board monitoring test results, engine running ........................ 142
Verify Service $09 — Request vehicle information, engine running .............cccccvveveeiiieiieccieecienn, 145



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

11.  Test vehicle with no faults to verify in-use performance counter function.............ccccceoviiiiiin e, 152
111 Establish communication (J1978 / ISO 15031-4), ignition on, engine off..........c.cccccviiiinennne. 152
11.2 Clear DTCs (Service $04), engine Off...........ccuiiiiiiiiiicie e 153
11.3 Establish communication (J1978 / ISO 15031-4), €Ngine ruNNiNg ........ccccveeiivireeeiiieeeeeieee e 154
11.4 Verify Service $09 — Request Vehicle Information, engine running .............cccccoveveeiieecieccreecnenn, 155
11.5 Complete CARB drive cycle to increment in-use performance denominator ............ccccccecveeeenne 161
11.6 Verify Service $01 - Request current powertrain diagnostic data, engine running...................... 162
11.7 Verify Service $09 - Request vehicle information, engine running...........c.cccooeevveiiiiiiccieceieecnenns 169
ANNEX AL e nree e snee e b e 173
ANNEX B L. e e e e e e e | e 175



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

Foreword

At the request of the California Air Resources Board (CARB), SAE members have generated this
document to serve as a guide for testing vehicles for compliance with U. S. Federal and CARB
requirements for emission-related on-board diagnostic functions (OBD II).

1. Scope

The main

purpose of this Recommended Practice is to verify that vehicles are capable of com

a minimun subset of information, in accordance with the diagnostic test services specified\in S

E/E Diagn

pstic Test Modes, or the equivalent document ISO 15031-5: Communication Betwe

and Extemal Equipment for Emissions-Related Diagnostics — Part 5: Emissions-related

services.

Any software meeting these specifications will utilize the vehicle interface that'is defined in S

Recomme

nded Practice for Pass-Thru Vehicle Programming.

2. References

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

2.1 Applicable publications

The follow

otherwise

bpecified, the latest issue of SAE publications shall apply.

2.1.1  SAE PUBLICATIONS

municating
AE J1979:
en Vehicle
diagnostic

AE J2534,

ing publications form a part of this specification to the extent specified hereifp. Unless

Available from SAE, 400 Commonwealth-Drive, Warrendale, PA 15096 <http://store.sae.org/>

1) SAE J[1850 (May 2001): Class B Data Communications Network Interface

2) SAE |1930: Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbrevidtions and
Acronyms
Note: Equivalent to ISO/DIS 15031-2 — Communication Between Vehicle and External Eqdiipment for
Emissions-Related Diagnostics — Part 2: Terms, definitions, abbreviations and acronyms.

3) SAE J[1962: Diagnostic Connector

Note: Equivalent to ISO/DIS 15031-3 — Communication Between Vehicle and External Equipment for
Emissions-Related Diagnostics — Part 3: Diagnostic connector and related electrical circuits,

specifi

cation and use
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4) SAE J1978 (April 2002): OBD Il Scan Tool
Note: Equivalent to ISO/DIS 15031-4 — Communication Between Vehicle and External Equipment for
Emissions-Related Diagnostics — Part 4: External test equipment

5) SAE J1979 (April 2002): E/E Diagnostic Test Modes
Note: Equivalent to ISO/DIS 15031-5 (April 30, 2002) — Communication Between Vehicle and
External _Equipment for Emissions-Related Diagnostics - Part 5: Emissions-related diagnostic
services

6) SAE JR012 (April 2002): Diagnostic Trouble Code Definitions
Note: [Equivalent to ISO/DIS 15031-6 (April 30, 2002) — Communication, Between Vghicle and
Externgl Equipment for Emissions-Related Diagnostics - Part 6: Diagnostic. trouble code definitions

7) SAE Jp284/3 (March 2002): High-Speed CAN (HSC) for Vehicle Applications at 500 KBPS

8) SAE Jp534 (February 2002): Recommended Practice for Pass-Thru Vehicle Programming

2.1.2 ISP PUBLICATIONS

Available from American National Standards Institute (ANSH, 25 West 43" Street, New York,|NY 10036

<http://wwy.ansi.org/>

1) 1SO 9141-2: Road vehicles — Diagnostic systems — Part 2: CARB requirements for intefchange of
digital jnformation

2) 1SO 14230-4: Road vehicles — Diagnostic systems — Part 4: KWP 2000 requirements fgr emission
related systems

3) ISO/DIS 15031-2, Communication Between Vehicle and External Equipment for Emissions-Related
Diagngstics — Part 2: Terms, definitions, abbreviations and acronyms (Equivalent to SAE J]1930)

4) 1SO/DIS 15031-3, Communication Between Vehicle and External Equipment for Emissions-Related
Diagngstics — Paft-3: Diagnostic connector and related electrical circuits, specificatioh and use
(Equivplent to SAE J1962)

5) 1SO/DIS_15031-4, Communication Between Vehicle and External Equipment for Emissions-Related
Diagngstics (Equivalent to SAE J1978)

6) ISO/DIS 15031-5, Communication Between Vehicle and External Equipment for Emissions-Related
Diagnostics — Part 5: Emissions-related diagnostic services (Equivalent to SAE J1979)

7) 1SO/DIS 15031-6, Communication Between Vehicle and External Equipment for Emissions-Related
Diagnostics — Part 6: Diagnostic trouble code definitions (Equivalent to SAE J2012)

8) ISO 15765-4 — Road vehicles — Diagnostics on Controller Area Network (CAN) — Part 4:

Requirements for emissions-related systems
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2.2 Related publications

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

2.2.1  SAE PUBLICATIONS

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096 <http://store.sae.org/>

1) SAEJ
2) SAEJ

222 IS

1699-1: SAE J1850 Verification Test Procedures
1699-2: OBD Il Related SAE Specification Verification Test Procedures

D PUBLICATIONS

Available from American National Standards Institute (ANSI), 25 West 43" (Street, New York,

<http://ww

v.ansi.org/>

1) 1SO 1

High Speed Communication

2) 1S0 14229 - Road Vehicles, Diagnostic Systems, Specification of Diagnostic Services

2.2.3  OTHER PUBLICATIONS

CARB Regulation — title:

Modifi

ations to Malfunction and Diagnostic System Requirements for 2004 and Subsequ

Year Rassenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles and Engines (OBD
1968.4, Title 13, California Code Regulations

Ngte: Public comment onyproposed changes ended November 1, 2002.

Web addrgss: <http://www.arbh.€a.gov/msprog/obdprog/obdregs.htm>

NY 10036

898 — Road vehicles, Interchange of Digital information, (CGontroller Area Network| (CAN) for

ent Model-
1), Section
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2.3 Definitions
The definitions provided in SAE J1930 apply to this document as applicable.
2.3.1  DEFINITION OF TERMS

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

2.3.2 AJRONYMS

The follow|ng are common acronyms used in this document:
e A/C Air Conditioning

e CAN Controller Area Network

e CALID Calibration Identification

e CID Component ID

e CVN Calibration Verification Number

e DLC Data Length Code (also Data Link Connector, e g, SAE J1962 connector)
e DTC Diagnostic Trouble Code

e DTM Diagnostic Test Mode

e ECU Electronic Control Unit

e HEV Hybrid Electric Vehicle

e HSC High Speed CAN

e ID Identification (number)

e /M Inspection and Maintenance

e 1ISO International Standards Organization

e Kbps Kilobits per second

o KWP Key Word Protocol

e MIL Malfunction Indicator Lamp

e 0OBD-I On Board Diagnestics (level 2)

e OBDM On Board Diagnostic Monitor

e PCM Powertrain Gontrol ECU

e PWM Pulse Width Modulation

e PID Parameter Identification (number)

e RPM Revolutions Per Minute (engine speed)
e SAE Saciety of Automotive Engineers

e SID Service ID

e TID restiD

e VIN Vehicle Identification Number

e VPW Variable Pulse Width (modulation)
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3. Overview

The purpose of the testing is to gain confidence that communications with the vehicle can be established
and maintained according to the protocols allowed in SAE J1979 (ISO 15031-5). And further that the test
modes (diagnostic services) defined in J1979 and implemented on the vehicle adhere to the defined
structure and return data which can be interpreted using the information contained in this J1979
document.

This J1699-3 document is structured in the following manner:
Section 3 + Provides an overview and specifies general conditions for testing.
Section 4 + Defines the required message structure and required timing for each protocol.

Sections § through 11 — These sections are divided according to the conditions that are applied to the

vehicle.

Within each subsection, the Request and Response message data foapeach of the allowed prqtocols and
test mode [(service) that need to be conducted are defined. Evaluation criteria to judge success or failure
are definedgl.

Figure 1 shhows which services are tested under each operating condition.

Sectioh Condition Services Purpose
5 No Malfunctions $01,1$02,503, $04, | Basic test Service support
$05, $06,507, $08,
$09
6 Pending Trouble Codes $07, $02, $03 DTC and status properly repgrted
7 Confirmed DTC $07, $02, $03 DTC and status properly repgrted
8 Fault Repaired $07, $02, $03, $04 | DTC and status properly repgrted
9 After 3 Driving'Cycles $07, $02, $03, $04 | DTC and status properly repgorted
10 No Malfunctions $04, $01, $06, $09 | Check in-use counters
11 No Malfunetions $04, $01, $06, $09 | Check in-use performance cqunters

Figure 1 — Conditions and services tested

It is expected that formal testing will be conducted on a production vehicle containing no faults with the
test equipm onnected vi j i = j i ow the order
defined in this document.

eg 2_the A oT2 alf=

It is assumed that these tests will also be conducted during vehicle development. If the tests are to be
run off vehicle, out of order, or the initial conditions have not been controlled, then care needs to be taken
when interpreting the results.
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The following notes are applicable to the vehicle testing described in this document:

1. Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts (i.e., nominal 12-
volt system with the engine off and the engine running). Any software meeting these specifications
will check voltage to ensure that it is within the specified range each time the software executes the
protocol determination routine. If battery voltage falls outside the specified range, the software will
flag a warning and prompt the operator to determine if testing is to continue.

2. All datp specified within messages are hex unless otherwise specified.

3. Multiple ECUs can respond to J1979 (ISO 15031-5) request messages.

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

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

6. Vehiclgs utilizing the ISO 9141-2 Protocol, especially when supplemented with the use of IBO 14230-
4 (KWPP 2000), may deviate from the vehicle response to diaghostic messages specifidd in these
documents. In these instances, the instructions contained in<SAE J1979 (ISO 15031-5)| shall take
precedence.

7. Each OBD ECU will respond within the time defined inSection 4.2.

8. OBD messages on ISO 15765-4 protocol shall,only be received from the CAN identifiers shown in
Figurep 4 and 5 below. The maximum numbef-of legislated OBD ECUs in an OBD complignt vehicle
shall not exceed eight (8). For a given vehicle, each OBD identifier must be unique. The J2534

device|will ignore OBD responses from . CAN identifiers not shown in Figures 4 and 5.

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

10. Tester| Present / Keep Alive Strategy - For protocols that require periodic messages tp maintain
diagndstic operation aftér link initialization, the following strategies shall be implemented.

During test case execution, except the burst mode test and idle message timing test:
At|least/every 2.0 +/-0.5 seconds, a Service $01 PID $00 request will be sent out. The proper

response’from all OBD ECUs will be verified or the diagnostic link will be flagged as bging “down”
and'the test aborted.

Waiting for user input:

When the link must be maintained during periods where the program is stalled waiting for user
input, the J2534 interfaces periodic message capability should be used to maintain the diagnostic
link. The Service $01 PID $00 request should be scheduled at a 1.0 second interval. At no other
time should the periodic message capability be used.
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11.

12.

13.

14.

15.

After the user input has been gathered, the periodic message should be stopped and any response
messages from the periodic Service $01 PID $00 messages should be read and discarded from the
J2534 device before the next test is executed. Special care should be exercised to be sure that the
last periodic message has been sent and any replies generated are discarded. This can be
accomplished by attempting to receive responses for two seconds after the periodic message has
been stopped.

It is assumed that all OBD emission or diagnostic-critical ECUs support Mode $01, PID $00.

Procediure to determine when the link drops out - Send Service $01 PID $00. The prope
from ajl OBD ECUs will be verified or the diagnostic link will be flagged as being “down’ a
abortep.

Repeated/identical responses from a given ECU for a given request message shall be fl

warni

. Any software meeting these specifications will use the last response.

Windops 95 and Windows 98 shall not be used as the operating system for vehicle tes
inadequate timer resolution.

When performing protocol initialization for ISO 9141-2 and 1SO<14230-4 protocols, ensure
L Line] is initialized at idle (logic 1) for greater than 300<milliseconds after the 5 second

betwe

n communication attempts has expired.

I response
nd the test

gged as a

ing due to

that K and
wait time

-10 -
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4. Diagnostic message format and timing
41 Message format
The diagnostic message formats used for diagnostic protocols ISO 9141-2, including Keyword 2000, and

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

Diagnostic Message Formats

Header bytes (Hex) Data bytes

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

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

68 | 6A | F1 | MaximumniZ-data bytes | Yes | No
Diagnostic response at 10.4 kbit/s: SAE J1850 and 1ISO 9141-2
48 | 6B | ECU addr | Maximum 7 data bytes | Yes | No

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

11LL LLLLD | 33 | F1 | Maximum 7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s (1ISO14230-4)
10LL LLLLD | F1 | addr | Maximum 7 data bytes | Yes | No

Diagnostic request at 41.6 kbit/s (SAE J1850)

61 | 6A | F4 | Maximum 7 data bytes | Yes | Yes
Diagnostic response at 41.6 kbit/s (SAE J1850)
41 | 6B | addr | Maximum 7 data bytes | Yes | Yes

LL LLLL = Length of data bytes

Fjgure 2 — Diagnostie'message format for ISO 9141-2, ISO 14230-4 and SAE J1850

Headgr bytes CAN frame data field

CAN Identifiér (115%0r 29 bit) #1 #2 #3 #4 #5 #6 #1 #8

Fi N . ¢ HorlS0-157854
Per ISO 15765-4 8.2, CAN DLC must be set to 8. Unused bytes are not specified. Within this document,
unused bytes from the tool to the ECU (pad bytes) will be set to $00. ECU responses will be verified to
have a DLC of 8.

CAN communication is required to be 500 kbps to meet OBD Il requirements.

CAN identifiers are defined in Figures 4 and 5 below.

-11 -
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CAN Identifier | Description
$7DF CAN Identifier for functionally addressed request messages sent by the external test equipment.
$7EOQ Physical request CAN Identifier from the external test equipment to ECU #1
$7E8 Physical response CAN Identifier from ECU #1 to the external test equipment
$7E1 Physical request CAN Identifier from the external test equipment to ECU #2
$7E9 Physical response CAN Tdentifier from ECU #2 10 the exiernal test equipment
$7E2 Physical request CAN Identifier from the external test equipment to ECU #3
$7EA Physical response CAN Identifier from ECU #3 to the external test equipment
$7E3 Physical request CAN Identifier from the external test equipment to ECU #4
$7EB Physical response CAN Identifier from ECU #4 to the external test equipment
$7E4 Physical request CAN Identifier from the external test equipment t0.ECU #5
$7EC Physical response CAN Identifier from ECU #5 to the externaltest equipment
$7E5 Physical request CAN Identifier from the external test equipment to ECU #6
$7ED Physical response CAN Identifier from ECU #6 to the external test equipment
$7E6 Physical request CAN Identifier from the external test equipment to ECU #7
$7EE Physical response CAN Identifier from ECU4#7 to the external test equipment
$7E7 Physical request CAN Identifier from the’external test equipment to ECU #8
$7EF Physical response CAN Identifier from ECU #8 to the external test equipment
Figure 4 — CAN 11 bit identifiers
CAN Identifier Description

$18DB 33 F1 CAN Identifier forfunctionally address request messages sent by the external test equipmient.

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

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

Figure 5 — CAN 29 bit identifiers

4.2 Message-timing

It is not the purpose of this document to test the low level timing of each of the protocols, however, the
response time to the request messages is important.

The test equipment must be capable of measuring the response time to an accuracy of at least 1ms.

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

-12-
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ISO 9141-2 ISO 14230-4 SAE J1850 ISO 15765-4

25 - 50 ms for key word 25 - 50 ms for key words: 100 ms 50 ms

$0808 $8FE9 (2025 dec), $8F6B (2027 dec),

$8F6D (2029 dec), $8FEF (2031 dec)

0 — 50 ms for key word Note: Only functionality of key byte 2025

9494 dec Is allowed!

Figure 6 — Message response times

Responses$ received after the times indicated will be ignored. In some cases, afailure to respond may
mean that ja test will fail, or it may simply mean that the request is not supported.
421 1SP 9141-2 AND ISO 14230-4 IMPLEMENTATION EXAMPLE
This sectign provides an implementation example for client/external test equipment and servet/ECU. It is
assumed that the client (external test equipment) communicateso,a vehicle with two (2) emissjon-related
OBD servgrs (ECUs). The client requests a CVN, which is only.supported by server #1 (ECU #{1) with two
(2) responge messages. Server #2 (ECU #2) is not flash programmable. Figure 7 graphically flepicts the
timing handling in the client and two (2) servers for a\functionally addressed request message. A
descriptior] follows the figure that references the points“marked in Figure 7. Note that the term server

refers to th

e ECU, while the term client refers to the test tool.
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From a server point of view there is no difference in the timing handling compared to a physically

addressed request message. The server shall reset the P3

timer value on each received byte

k-line

regardless of whether the byte is part of a request message or a response message from another server

or

an echo from it's transmit line. There are several methods of how a server could implement the timing

handling. The implementation of timing parameters is not part of this specification but an important
system supplier responsibility. Some general server timing parameter implementation guidelines are
described in this section. The server time stamps each receiver interrupt event and restarts/resets the

P3

timer or timing value e.g. ISR time stamps received byte and processing of the received

k-line_server

information _is performed outside the ISR. For simplification of the diagram the Figure 7 only shows a

P3
P3

restart after the reception of the first byte and last byte (checksum) of a received mesgsage. The
estart is required on each received byte. The received message can be either|a request

k-line_server

k-line_server

message from the client or a response message from any other server connected and“initialized by the

33
33

hex adgress. If the server has received a complete message it compares the target addregs with the
hex address.

Figure 7 shows the client and two (2) initialized servers connected via K-line (either 1ISO 91411-2 or ISO

14230-4 protocol. The relevant events for the client and both servers are marked and describedql.

a)

b)

The diagnostic application of the client starts the transmission of a. functionally addressgd request
message by issuing a DL_Data.request to its data link layer. The data link layer transmits the request
message to the servers.

Both servers and the client receive a byte of a message via‘a'teceive interrupt by the UARJT. The ISR
(Interript Service Routine) either restarts the P2, _ / P3  timers or time stamps the received byte.

The completion of the request message is indicated, in the client with DL_Data.confirmation. When
receiving the DL_Data.confirmation the client starts its P2 and P3,, . timer, using the default
reload|values P2 and P3

If the last message byte is received, each server checks whether the received message|includes a
target pddress which matches the 33 hex-address. If the result is a match (server#1 and #R) then the
complégtion of the request message is indicated in the servers via DL_Data.indication and gach server
needs|to determine whether it supports the request and has a message available to respond with. If a
server|determines that the address in the received message is different than 33 hex, or if the address
is a match but no response has-to be sent (server#2), the P2 timer is stopped. Since the P3,, timer
has alteady been restarted-no further action is required. If a response message is availaljle and has
to be pent (server#1, but-not server#2) then the transmission of the response messade shall be
started after P2 timing is expired.

k-line k-line

K-line— K-line

K-line_max K-line_max*

k-line_min
Serveri#1 starts theresponse message by indicating a DL_Data.request from the applicgtion to the
data link layer and at the same time stops its P2, _ timer.

k-line
Both serverséand the client receive a byte of a message via a receive interrupt by the UARJT. The ISR
(Interryipt.-Service Routine) restarts the P2,/ P3, . timers or time stamps the received byte and the
client iss Pt—be B-indication-te ieat

k-line

The completion of the response message is indicated in the client with DL_Data.indication. When
receiving the DL_Data.indication the client starts its P2, , . and P3,, timer, using the default reload
values P2, . .. and P3

Both servers have received the last byte of a message via a receive interrupt by the UART. The ISR
(Interrupt Service Routine) either resets the P2,/ P3, . timers or time stamps the received byte.
The completion of the response message (e.g. length and checksum check) is indicated in server#1
via DL_Data.confirmation. If server#1 does not want to send further response messages, it stops its
P2 timer. In server#2 the message is received and the P3,, . timer is restarted, but no
DL_Data.indication is forwarded to the application because the target address does not match the 33
hex (target address of this message is the tester address F1 hex).

K-line K-line

K-line_max*
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i) The client application detects a P2 timeout, which indicates that all response messages from all

servers are received.

k-line_max

j)  The client application indicates that P3, . . is reached and that the P3,,, timing window is now open

to send a new request message (see a)).

k-line

4.2.2 1SO 15765-4 FUNCTIONAL OBD COMMUNICATION DURING DEFAULTSESSION

Figure 8 graphicattydeprcts—the—tming—tandting—imthe—ctient—and—two—2)—servers—for—=—functionally

addressed| request message during the default session. A description follows the figure thabjreferences
the points marked in Figure 8.

client server #1 server #2

|
N_USpata.. eq @ 1 1

jsanbaa
|leuonouny

N_USData.d]

P2can
|

|
| P2can ‘
@N_USData.req
start of response | |
|

|

|

| |

‘ @ N_USbata.req

start of responsF ‘

start
I . @N_USData.ind N_USData.ind
\ \

P2can

|
\
—@—N_US‘Data.con i
|
\
|

L# J9A18s Josuodsal

N_USDataFF.in

N_USData.in

pn
N_USDataFF.ir{ld

d

d

(o)
o
o
50
'

timeout * stop~(50_ms)

Z# 19AI9s asuodsal

|
@ N_USData.con

N_USData.ifd
|

From a server point of view there is no difference in the timing handling compared to a physically
addressed request message, but the client shall handle the timing different compared to physical
communication.

a) The diagnostic application of the client starts the transmission of a functionally addressed request
message by issuing an N_USData.req to its network layer. The network layer transmits the request
message to the servers. A functionally addressed request message shall only be a single frame
message.

-16 -



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

f)

The completion of the request message is indicated in the client via N_USData.con. When receiving
the N_USData.con the client starts its P2, timer, using the default reload value P2_,,. For simplicity

Figure 8 assumes that the client and the server are located on the same network.

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

The functionally addressed servers are required to start with their response messages within P2_,,

after the reception of N_USData.ind. This means that in case of a multi-frame response

messages

the FirstFrame shall be sent within P2_,, and for single frame response messagep that the

SinglefFrame shall be sent within P2,,,.

In case of a multi-frame response message the reception of the FirstFrame)from any server is
indicated in the client via the N_USDataFF.ind of the network layer. A~single framg response

message is indicated via N_USData.ind.

When [receiving the FirstFrame/SingleFrame indication of an incoming_response message the client
either stops its P2, in case it knows the servers to be expected to respond and all sefvers have
resporjded or keeps the P2_,, running if the client does not,know the servers to be ekpected to
respor]d (client awaits the start of further response messages). The network layer of the client will

generate a final N_USData.ind in case the complete message’is received or an error occu
the regeption. The reception of a final N_USData.ind of.a multi-frame message in the cli
have gny influence on the P2_,, timer.

The cqmpletion of the transmission of the response message will also be indicated in the
N_USData.con.

rred during
ent will not

servers via
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4.2.3 FUNCTIONAL OBD COMMUNICATION DURING DEFAULTSESSION WITH ENHANCED RESPONSE TIMING

Figure 9 graphically depicts the timing handling in the client and two (2) servers for a functionally
addressed request message during the default session, where one server requests an enhanced
response timing via a negative response message including response code 78 hex. A description follows
the figure that references the points marked in Figure 9.

server#1 server #2

Pending List client

= empty N_USData.req @ |

jsanbai
|euonouny

Pending List N USData.ind@
= no chpnge -

t
|
|
start
N_USData.con 1 @N_USData.ind —C: N_USData.ind
‘ P2can ‘ ‘
P2can
P2can | * : ca ‘
@N_USData.req ‘
‘ 5 | start of response ‘ ‘
3
| 35 | |
|
start ® k=] | |
Pending List . | N
= ECU# N_USData.ind ° ‘ | .._USD‘ata.con ‘
| |
I P2*can P2*can .
‘ start of response N N_USData.req
Pending List | |
= no chpnge N_USDataFF.ind ° + ‘ ‘
\ g
-] | |
Pending List | S
= no change 3 ‘ ‘
| P
3 ‘ ‘
timeout, ! o ‘ ‘
stop (50 s, 3+
( ‘) B ‘ ‘
| ‘ ‘
‘ )—N_USData.con
|

@N_USData.req
start of response

Removg ECU#1 N_USDataFF.ind@
from Pgnding list

T
|
\
|
\
|
\
|
Pending List ‘
L
\
|
\
|
\
|

= empty

L# 19Alps asuodsai

N_USData.ind i

©

@»N_USDéta.con

timeout stop (5000 ms)

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

a)

f)

The diagnostic application of the client starts the transmission of the functionally addressed request
message by issuing a N_USData.req to its network layer. The network layer transmits the request
message to the servers. A functionally addressed request message shall only be a single frame
message.

The cgmpletion of the request message is indicated in the client via N_USData.con. Whep receiving
N_USData.con the client starts its P2,,, timer, using the default reload value P2_,,. Forthe response
message the value of the P2, timer shall consider any latency that is involved based on the vehicle
network design (e.g. communication over gateways, bus bandwidth, etc.). Forsimplicity] the figure
assumies that the client and the server are located on the same network.

The cgmpletion of the request message is indicated in the servers via NctJSData.ind.

The functionally addressed servers are required to start with their response messages within P2,
after the reception of N_USData.ind. This means that in case, of a multi-frame response|messages
the FirstFrame shall be sent within P2_,, and for single\frame response messagep that the
SinglefFrame shall be sent within P2_,,. In case any of thevaddressed servers cannot provide the
requegted information within the P2_,, response timing:it\can request an enhanced respgnse timing
window by sending a negative response message “including response code 78 hex (this is not
allowef for service $01).

Upon the reception of the negative responseimessage within the client, the client network layer
genergtes a N_USData.ind. The reception.of a negative response message with responge code 78
hex cduses the client to continue its P2(,) timer in order to observe other servers to resgond within
P2.,.- In addition, the client establishes.an enhanced P2*_,, timer for observation of furthef server #1
resporjse(s). The client shall store g’ server identification in a list of pending response messages.
Once @ server that is stored as pending in the client starts with its final response messade (positive
respor|se message or negative response message including a response code other than 78 hex) it is
deleted from the list of pending response messages. For simplicity Figure 9 only shows a single
negatiye response message including response code 78 hex from server #1.

Server #2 transmits-a FirstFrame of a multi-frame response message within P2,,,. The reéception of
the FiTtFrame is_indicated in the client network layer by a N_USDataFF.ind. Figure 9 shows when
the clignt receives the start of the response message of the second server.

Servel #1) previously indicated to the client (e) enhanced response timing. Once serder #1 can
provide the requested information it starts with its final response message by issuing a
N_USData.req to its network layer. If the server #1 can still not provide the requested information
within the enhanced P2*_,, then a further negative response message including response code 78
hex can be sent. This will cause the client to reload its P2, timer value again. A negative response
message including response code 78 hex from a server that is already stored in the list of pending
response messages has no affect to the client internal list of pending response messages.

Server #1 transmits a FirstFrame of a multi-frame response message within P2*_,,. The reception of
the FirstFrame is indicated in the client network layer by a N_USDataFF.ind. Figure 9 shows when
the client receives the start of the response message of the server #1. The client removes server #1
from the internal list of pending response messages.
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i) The client network layer will generate a N_USData.ind.

i)  The server network layer will generate a N_USData.con based on the completion of the transmission.

4.3 Data not available

4.3.1 PRrotocoLs: ISO 9141-2,1SO 14230-4 AND SAE J1850
There are fwo conditions for which data is not available:
1. Servicg is not supported.
2. Service is supported but data is not available at the time that the request is made.
Table A inglicates the proper ECU response for each protocol as detailed in 1979 (ISO 15031-p).
Table A — Proper Response From ECU
Condition ISO 9141-2 SAE J1850 ISO 14230-4
Service $0i1 not All ECUs must respond | All ECUs'must respond | All ECUs must respond to
supported to Service $01 PID $00 | to Service $01 PID $00 | Service $01 RID $00 if
if Service $01 is if Service $01 is Service $01 is supported. If
supported. If Service supported. If Service Service $01 i$ not supported,
$01 is not supported, nos} $01 is not supported, no | ECU can eithger not respond
response is allowed. All¥ | response is allowed. All | or send a negative response
emissions-related ©@BD | emissions-related OBD ($7F, $01, $11) All emissions-
Il compliant ECUs'must | Il compliant ECUs must | related OBD [l compliant
respond to Service $01 respond to Service $01 ECUs must re¢spond to
PID $00. PID $00. Service $01 RID $00.
Service $011 No response preferred, No response preferred, ECU can either not respond
unsupported PID positive response is positive response is or send a negative response
requested allowed allowed ($7F, $01, $1p)
Service $0/1 supported Respond within P2 Respond within P2 Respond wittin P2 timing
PID requested timing timing
Service $02 not The ECU shall not The ECU shall not ECU can either not respond
supported respond respond or send a negative response
($7F, $02, $1[1)
Service $02 supported | PID $02 indicates PID $02 indicates PID $02 indicates $0000, but

PID requested, no
Freeze Frame stored

$0000, but if PIDs are
requested, ECU can
either not respond or
send invalid data, except
if supported PIDs ($00,
$20, ...) have been
requested, then the ECU
shall send a response
with the supported PID
and data bytes

$0000, but if PIDs are
requested, ECU can
either not respond or
send invalid data, except
if supported PIDs ($00,
$20, ...) have been
requested, then the ECU
shall send a response
with the supported PID
and data bytes

if PIDs are requested, ECU
can either not respond or
send a negative response
($7F, $02, $12), except if
supported PIDs ($00, $20, ...)
have been requested, then
the ECU shall send a
response with the supported
PID and data bytes
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Table A — Proper Response From ECU (continued)

Condition ISO 9141-2 SAE J1850 ISO 14230-4

Service $02 No response preferred, No response preferred, ECU can either not respond
unsupported PID positive response is positive response is or send a negative response
requested, no Freeze allowed allowed ($7F, $02, $12)

Frame stored

Service $0R supported | Respond within P2 Respond within P2 Respondwittin P2 timing
PID requested, Freeze | timing timing

Frame stofed

Service $0R No response preferred, No response preferred, ECU can either not respond

unsupport¢d PID
requested) Freeze
Frame stofed

positive response is
allowed

positive response is
allowed

or send a neg
($7F, $02, $1

ative response
P)

Service $0B/$07 not
supported

The ECU shall not
respond

The ECU shall not
respond

ECU can eith
or send a neg
($7F, $03/$0]

er not respond
ative response

[, $11)

Service $0B/$07
supported,no DTCs
stored

No response preferred,
positive response
indicating no DTCs is
allowed

No response preferred,
positive response
indicating no DTCs is
allowed

Positive resp
no DTCs is re

bnse indicating
quired.

Service $08/$07
supported,| DTCs stored

Positive response is
required

Positive response is
required

Positive resp

bnse is required

Service $04 not The ECU shall.not The ECU shall not ECU can either not respond

supported respond respond or send a negative response
($7F, $04, $1[1)

Service $04 supported, | The ECU shall not The ECU shall not Negative response is

conditions |not correct respond respond required ($7H, $04, $22)

Service $04 supported,
conditions|correct

Positive response is
required

Positive response is
required

Positive resp

bnse is required

Service $05/$06 not
supported

The ECU shall not
respond

The ECU shall not
respond

ECU can eith

er not respond

or send a neg

ative response

($7F, $05/$06, $11)

IEna

#-FtDsareretjuested, ECU

Service $05/$66
supported TID
requested, no stored
data available

i TtDsarerequested;
ECU can either not
respond or send invalid
data.

i Tibsarerequested;
ECU can either not
respond or send invalid
data.

can either not respond or
send invalid data or send
negative response ($7F,
$05/$06, $12).
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Table A — Proper Response From ECU (continued)

Condition

ISO 9141-2

SAE J1850

ISO 14230-4

Service $05/$06
unsupported TID
requested, no stored
data availgble

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can either not respond
or send a negative response
($7F, $05/$06, $12)

Service $05/$06 Respond within P2 Respond within P2 Respond-within P2 timing
supported [TID timing timing

requested, stored data

available

Service $056/$06 No response preferred, No response preferred, ECU can either not respond

unsupport¢d TID
requested, stored data
available

positive response is
allowed

positive response is
allowed

or send a neg

ative response

($7F, $05/$06, $12)

Service $08 not The ECU shall not The ECU shall not ECU can either not respond

supported respond respond or send a negative response
($7F, $08, $11)

Service $08 supported | Respond within P2 Respand within P2 Respond wittin P2 timing

TID requested,
conditions|correct

timing

timing

Service $08 supported
TID requested,
conditions [not correct

The ECU shall not
respond or may respend
with a manufacturer-
specified value as.DATA
A, which corresponds to

The ECU shall not
respond or may respond
with a manufacturer-
specified value as DATA
A, which corresponds to

Negative resy
required ($7H
may respond
manufacturer
as DATAA W

onse is

$08, $22) or
with a
-specified value
hich

the reason-the test the reason the test corresponds o the reason
cannot be ran. cannot be run. the test cann¢t be run.
Service $08 The ECU shall not The ECU shall not ECU can either not respond
unsupport¢d TID respond respond or send a negative response
requested ($7F, $08 $12)
Service $09 not The ECU shall not The ECU shall not ECU can either not respond
supported respond respond or send a negative response
($7F, $09, $111)
Service $09 supported | Respond within P2 Respond within P2 Respond wittin P2 timing

INFOTYPH requested,

timing

timing

data available (VIN,
CVN, CALID)
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Table A — Proper Response From ECU (continued)

Condition

ISO 9141-2

SAE J1850

ISO 14230-4

Service $09 supported
INFOTYPE requested,
data not available,
conditions correct

Respond within 1
minute; do not restart
CVN calculation. Test
tool sends rpfry

Respond within 1
minute; do not restart
CVN calculation. Test
ool sends rnfry

One or multiple negative
response message(s) ($7F,
$09, $78) required within
P2max (25 = 50 ms) until

(CVN)

message every 0.055 to
4.0 seconds

message after 30
seconds

positive respanse is sent

Service $09 supported
INFOTYPHE requested,
data not ayailable,
conditions|not correct
(CVN), pri¢r to 2005
MY only T

The ECU shall not
respond

The ECU shall not
respond

Negative response is
required ($7H, $09, $22)

Service $
unsupportg¢d
INFOTYPE requested

The ECU shall not
respond

The ECU shall not
respond

ECU can either not respond
or send a negative response
($7F, $09, $1pR)
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4.3.2 I1SO 15765-4: DIAGNOSTICS ON CAN
There are four conditions for which data is not available:
1. Service is not supported.

2. Service is supported but data is not supported.

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

Table B inglicates the proper ECU response as detailed in J1979 (ISO 15031-5).
Table B — Proper Response From ECU For ISO 15765-4

Condition ISO 15765-4

Service $0/1 not supported All ECUs must respond t¢-Service $01 PID $00 if $ervice $01 is
supported. If Service $01 is not supported, no respor|se is allowed.
All emissions-related. ©BD Il compliant ECUs mugt respond to
Service $01 PID $00:

Service $011 unsupported PID The ECU shall nat respond

requested

Service $0/1 supported PID Respond gwithin P2 timing (no negative response message with
requested response code $78 allowed)

Service $0R not supported The ECU shall not respond

Service $0R supported PID RID $02 indicates $0000, but if PIDs are requested, ECU must not

requested) no Freeze Frame stored respond except if supported PIDs ($00, $20, ..)) have been
requested, then the ECU shall send a response with |the supported
PID and data bytes

Service $02 unsupported PID PID $02 indicates $0000, but if PIDs are requested, ECU must not
requested) no Freeze Frame stored respond except for support PIDs $00, $20, etc.

Service $0R supported'PID Respond within P2 timing

requested,| Freeze-Frame stored

Service $0R2 unsupported PID The ECU shall not respond

requested| Freeze Frame stored

Service $03/$07 not supported The ECU shall not respond

Service $03/$07 supported, no DTCs | Positive response indicating no DTCs is required.
stored

Service $03/$07 supported, DTCs Positive response including the stored DTCs is required
stored

Service $04 not supported The ECU shall not respond
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Table B — Proper Response From ECU For ISO 15765-4 (continued)

Condition

ISO 15765-4

Service $04 supported, conditions

not correct

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

Service $04 supported, conditions Positive  response message required. Negative response

correct messages(s) ($/F, $04, $/8) allowed until posilive response
message available.

Service $06 not supported The ECU shall not respond

Service $06 supported TID Positive response required, test values, min and max [limits must be

requested,| no stored data available set to $00

Service $06 unsupported TID The ECU shall not respond

requested,| no stored data available

Service $06 supported TID Respond within P2 timing

requested, stored data available

Service $06 unsupported TID The ECU shall not respond

requested, stored data available

Service $08 not supported The ECU shall not respond

Service $08 supported TID Respond within*P2 timing

requested, conditions correct

Service $08 supported TID Negative response required ($7F, $08, $22)

requested,| conditions not correct

Service $08 unsupported TID The ECU shall not respond

requested

Service $09 not supported The ECU shall not respond

Service $09 supported INFOTYPE Respond within P2 timing

requested,|data available(VIN, CVN,

CALID)

Service $09 supported INFOTYPE Initial negative response message ($7F, $09, $78) nequired within

requested,| datanot available, P2max (50 ms) and consecutive negative response message(s)

conditions|carfeet (CVN) ($7F, $09, $78) is (are) required within P2max (5.0 [seconds) until
positive response is sent

Service $09 supported INFOTYPE Negative response required ($7F, $09, $22)

requested, data not available,

conditions not correct (CVN), prior to

2005 MY only

Service $09 unsupported INFOTYPE | The ECU shall not respond

requested
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5. Test vehicle with no malfunctions, no DTCs set

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

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

Sectio
Becau
to resy

Sectio
countg

Any softwa
Run te

Run te

Resunpe tests contained in Section 10

Run te
NOTE: Th
Prompt 1:

Prompt us
(Determing

Prompt 2:

Prompt us
the vehicle

Prompt 3:

n 10 can be run as a standalone test to assess proper function of the I/M Reag
se Section 10 requires driving a vehicle for as long as several days, Section 10\has
me testing after the requisite monitoring cycles have been performed.

n 11 can also be run as a standalone test to assess proper function ofsthe’in-use pe
rs.

re meeting these specifications shall contain the following provisions for the user:
sts contained in Sections 5 through 9

st contained in Section 10

sts contained in Section 11

b following text contains prompts for the user of any software meeting these specifica

how many ECUs will tespond to Service $01, PID $00 and Service $09, CALID req

er for how fmany reprogrammable, diagnostic-critical or emission-critical ECUs are
. (Determiine how many ECUs will respond to Service $09 CVN.)

iness bits.
provisions

brformance

itions:

er for how many diagnostic critical or emission critical ECUs are present in the vehicle.

Lests.)

present in

Prompt user for the Model Year (model year as indicated by VIN) of the vehicle being tested. (Determine
what info types must be supported in Service $09.) The format should be 20XX.

Prompt 4:

Prompt user for the type of engine (spark ignition, compression ignition or hybrid) in the vehicle being
tested. (Determine what PIDs must be supported in Service $01 and Service $02.)
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5.1 Perform MIL bulb check, engine off
Purpose: This test determines that the MIL behaves as required by OBD legislation.
Procedure:

5.1.1 Ignition off for at least 30 seconds. Connect scan tool to the J1962 connector.

5.1.2  Turn ignition on. Do not crank engine.

5.1.3 Vigually verify that the MIL is on for a minimum of 15 seconds. (MIL gan stay on u
cranking, or it is allowed to turn off after a minimum of 15 seconds.)

5.2 Estgblish communication (J1978 / ISO 15031-4), ignition on, engine off

Purpose: [To verify that one, and only one, of the allowed protocols)is supported and that
sends a repponse message of the correct format.
Protocol Determination Procedure:

521 T
A

t tool sends Service $01 PID $00 request¢message for each of the protocols
978 /1SO 15031-4) in the following sequenee:

J1850 41.
J1850 10.

Kbps PWM

Kbps VPW

(wait 5 seconds before tryingumext protocol)

-4 (fast baud rate initialization)-(wait 5 seconds before trying next protocol)
-4 (slow baud rate initialization) (wait 5 seconds before trying next protocol)
-4 — 11-bit

-4 — 29 bit

Check batfery voltage at.the' J1962 connector pin 16.

Note the fifst protoceol that responds to the OBD request. Remainder of the tests below shall bg
this protocpl. Continue with cycling thru the remainder of the protocols.

ntil engine

he vehicle

below per

b run using
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Table 1. — Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

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

Table 2. — ECU# x response: Request current powertrain diagnostic data response-message

Message dire¢tion: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 D4ta byte A, representing support for PIDs 01 TxxXxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D
Evaluation criteria:

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

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

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

5.3 Cledr DTCs (Service $04);‘engine off

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

Procedurg:

5.3.1 [Foréall'protocols] Transmit Service $04 request message and observe response message.

Any software meeting these specifications must wait 2 seconds before proceeding to next step to allow

for NVRAM read/write times.

Table 3. — Clear/reset emission-related diagnostic information request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Clear/reset emission-related diagnostic information request SID

04

SIDRQ
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Table 4.— Clear/reset emission-related diagnostic information response message

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
Evaluation criteria:
Operator grompt 1 asks for the number of emission-related ECUs in the vehicle. At least ©ne|OBD ECU
must respond with message as shown in the response table above. If more than the spegified|number of
emission-related ECUs respond to this diagnostic message, this shall be flagged as a'failure.
5.4 Verify MIL status bit, engine off
Purpose: [To verify the correct response to a Service $01, PID $01 request,-and that DTCs apd the MIL
status bit were cleared by the previous Service $04 request.
Note to mpanufacturers: During bulb prove out, MIL status bit.faust indicate whether the MIL will be
illuminated after engine is started. It should not reflect the status.of the MIL bulb driver circuit| which will
be turning the bulb on for the bulb prove out.
Procedure:
5.4.1  [For all protocols] Send Service $01, PID $01 request message.
Tablg 5. — Request current powertrain diagnostic data request message for all protpcols
Message direg¢tion: | External test equipment~=»"All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain.diagnostic data request SID 01 SIDRQ
#2 PIP: Number of emission-related DTCs and MIL status 01 PID
Table 6.— ECU#1'response: Request current powertrain diagnostic data response méessage
Message direg¢tion: / |NAll ECUs — External test equipment
Message Type:~| Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D
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Evaluation

criteria:

Each OBD ECU that indicated support for Mode $04 during engine-off must respond with messages as
shown in the response table above.

DATA A bits 0 thru 6 must be 0. (Number of DTCs must be 0, because of previously sent engine-off
Service $04 request.)

DATA A bi

5.5 Verify that all Service $06 — Request on-board monitoring test results, engine,off

Purpose: [To verify that each ECU responds correctly to a Service $06 request,-and’that the
responses|are correct. Verify that all Service $06 data and limits are set to zero for ISO 1576
other protqcols, the data must be greater than or equal to the minimum test Jimit or less than

7 must be 0, indicating MIL off.

the maximpm test limit.

Procedure:

5.5.1 [For all protocols] Transmit Service $06, OBDMID suppoert OBDMIDs $00, $20, $40
$A0, $CO, and $EO request messages through the.highest supported OBDMID to
which OBDMIDs are supported. Note the OBDMIDsreported by each ECU as being su

Table 7. — Request on-board monitoring test results for continuous and non-contint
monitored systems request message (read supported OBDMIDs) for all protocols

data in the
5-4. For all
or equal to

$60, $80,
determine
pported.

ously

Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 quuest on-board monitoring test results for continuous and non- M 06 SIDRQ
continuously monitored systems.request SID
#2 On-Board Diagnostic Monitor+D (OBDMIDs supported) M XX OBDMID
Table [8. — Request on-board monitoring test results for continuous and non-contingyously
monitored'systems response message (report supported OBDMIDs)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest on-board monitoring test results for continuous and non- M 46 SIDPR
continuously monitored systems response SID
data'‘record of supported OBDMID = [ OBDMIDREC
#2 1 auppuﬁcu' OBDBMWHD vt XXXXXXXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXXXX DATA_D

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

C2 = Conditional — value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected OBDMID
value (see C1)
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Evaluation criteria:

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

5.5.

2 [For ISO 15765-4 protocol only] Transmit request for all OBDMID support OBDMIDs as two
messages (OBDMIDs $00, $20, $40, $60, $80, $A0), and (OBDMIDs $CO0, $E0) and again note

reguits:
TabIeJQ. — Request on-board monitoring test results for continuous and non-contingously
monifored systems request message (read supported OBDMIDs) for ISO 15765-4 pr(rtocol
Data Byte Parameter Name Cvt Hex Valule Mnemonic
#1 Rpquest on-board monitoring test results for continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M 00 OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 20 OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 40 OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 60 OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 80 OBDMID
#7 On-Board Diagnostic Monitor ID (OBDMIDs suppofted) U AO OBDMID
U= User Optional
Table 10. — Request on-board monitoring test results for continuous and non-continuously
monitored systems response message (report supported OBDMIDs)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest on-board monitoring-test results for continuous and non- M 46 SIDPR
continuously monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1* supported OBDMID M XXXXXXXN OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXN DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXXXX DATA_D
data record of supported OBDMID = OBDMIDREC
#n-4 m" supported OBDMID C1 XXXXXXXX OBDMID
#n-3 Data A: supported OBDMIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported OBDMIDs, Cc2 XXXXXXXX DATA_B
#n-1 Data C: supported OBDMIDs, c2 XXXXXXXX DATA_C
#n Data D: supported OBDMIDs ] c2 XXXXXXXX DATA_D

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

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

value (see C1)

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

5.5.

3 [For ISO 15765-4 protocol only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-
$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request
message and note the response.

Table 11. — Request on-board monitoring test results for continuous and non-continuously
monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol

Data Byte I Parameter Name Cvut [ Hex Value [ Mnemonic
#1 thuest on-board monitoring test results for continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
Table 12. — Request on-board monitoring test results for continuous and-non-continuously
monitored systems response message (report OBDMID test values)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest on-board monitoring test results for continuous and non- M 46 SIDPR
continuously monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 On-Board Diagnostic' Monitor ID M XX OBDMID
#3 Std./Manuf. Defined TID#1 M XX S/MDTID
#4 Unit And Scaling.ID#1 M XX UASID
#5 Test Value (High Byte)#1 M 00 TVHI
#6 Test Value\(Low Byte)#1 M 00 TVLO
#7 Min. Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min.Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
data record of supported OBDMID = [ OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID C1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 XX S/MDTID
#n-6 Unit And Scaling ID#m Cc2 XX UASID
#n-5 Test Value (High Byte)#m c2 00 TVHI
#n-4 Test Value (Low Byte)#m c2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m c2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m c2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m c2 00 MAXTLHI
#n Max. Test Limit (Low Byte)#m ] c2 00 MAXTLLO
C1 = Conditignal*— parameter is only present if more than one (1) Manufacturer Defined TID is supported lyy the ECU for

C2=

the requested Monitor ID.

Conditional — parameter and value depends on selected Manufacturer Defined TID number and are only included if
the Manufacturer Defined TID is supported by the ECU. The value shall be zero ($00) in case the On-Board
Diagnostic Monitor has not been completed at least once since Clear/reset emission-related diagnostic information
or battery disconnect.

Evaluation criteria:

Misfire OBDMID A2 + SDTID OB (Cylinder #1 misfire count EWMA) and OBDMID A2 + SDTID 0C
(Cylinder #1 misfire counts) must be supported for at least one ECU.
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Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and
MAXTLLO must report $00.

Test IDs $01, $02, $03, and $04 are constants and are not required to be reset to zero. For these Test
IDs, TVHI and TVLO may be equal to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

Some manufacturers have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is on.
These monitors may report test results on Service $06. If a Service $06 Test ID reports a test value and
test limits that are not zero, it shall not be considered a failure, but a warning that each manufacturer will

need to analyze.

5.5.4 [IS0 9141-2, J1850 and ISO 14230-4 protocols only] For all supported OBDMIDS ‘$01-$1F, $21-
$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the correspondihg Service
$06 request message and note the response.

Table 13. — Request on-board monitoring test results for continuous.and non-continuously
monitpred systems request message (read OBDMID test values) fop 1ISO 9141-2, J1850 and
ISO 14230-4 protocols

Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic

#1 Rpquest on-board monitoring test results for continuous)and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
Table 14. — Request on-board monitoring test results for continuous and non-continuously
monitored systems response message (report OBDMID test values)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic

#1 Request on-board monitoring-test results for non-continuously M 46 SIDPR
monitored systems response SID
#2 Test ID (report test results) M XX TID
#3 Test Limit Type & Caofponent ID M XX TLTCID
data record of TestID = [ TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (High Byte) C XX TLHI
#7 Test Limit (Low Byte) ] C XX TLLO
C = Conditional |-<if,Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit | Type &

Component ID vatuetbit7)

Evaluation criteria:

The test value(s) must be greater than or equal to the Min Test Limit(s) and less than or equal to the Max
Test Limit(s).

5.5.5 [For all protocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80,
$A0, $CO, or $EO0) to ensure ECU can respond properly to an unsupported OBDMID and does
not terminate communication.

-33-



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

Evaluation criteria:

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

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

5.6 Verify Service $01 Data — Request current powertrain diagnostic data, engine off

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

Purpose: [l'o verify that all ECUs respond correctly to Service $01 requestsyto-détermine which PIDs are
supported py each ECU and to check that the returned data is valid for engine-off conditions.

5.6.1  [For all protocols] Transmit Service $01, PID support(PIDs $00, $20, $40, $60, $80,($A0, $CO,
and $EO0 request messages through the highest supported PID to determine whichh PIDs are
supported. Note the PIDs reported by each ECU as'being supported.

Table|15. — Request current powertrain diagnostic data request message for all protocols

Message direg¢tion: | External test equipment — All ECYs

Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnestic data request SID 01 SIDRQ
#2 PID used to determine PID suppott XX PID

Table 16. — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic

#1 Request current powertrain diagnostic data response SID M 4 SIDPR
data record of supported PIDs = | PIDREC_

#2 1* supported PID M XXXXXXXN PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Bata-B:-suppeortedPIBs; M HHHHHHHH DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

C1 = Conditional — PID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)
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Evaluation criteria:

At a minimum, PIDs $01, $04, $05, $0C, $0D, and $11 must be supported by the vehicle for spark
ignition engines. At a minimum, PIDs $01, $04, $05, $0C, and $0D must be supported by the vehicle for
compression ignition engines.

5.6.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages
(P1Ds $00, $20, $40, $60, $80, $A0), and —(PIDs $C0, $E0) and again note results.

Table 17. — Request current powertrain diagnostic data request message'for
ISO 15765-4 protocol

Message direg¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
#3 PIP used to determine PID support for PIDs 21-40 20 PID
#4 PID used to determine PID support for PIDs 41-60 40 PID
#5 PIP used to determine PID support for PIDs 61-80 60 PID
#6 PID used to determine PID support for PIDs 81-A0 80 PID
#7 PIP used to determine PID support for PIDs A1-EQ A0 PID

Table 18. — Request current powertrain diagnostic data response message (report supgorted PIDs)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M a4 SIDPR
data record of supported PIDs =.[ PIDREC_
#2 1 supported PID M XXXXXXXX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXN DATA_C
#6 Data D: supported PIDs ] M XXXXXXXN DATA_D
data record of supported PIDs = | PIDREC_
#n-4 m" supported PID C1 XXXXXXXX PID
#n-3 Data A: supported PIDs, c2 XXXXXXXX DATA_A
#n-2 Data B: euppnr}nnl Dlr\e’ C2 AVAVAVAVAVAYAYAY: DATA_B
#n-1 Data C: supported PIDs, c2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] c2 XXXXXXXX DATA_D

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

C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)

Evaluation criteria:

Each ECU must report the same supported PIDs for single and group request messages.
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5.6.3

[For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-

$BF, $C1-$DF $E1-$FF, send the corresponding Service $01 PID request message and note the
response.

Table 19. — Request current powertrain diagnostic data request message for all protocols

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

Table 20.— Request current powertrain diagnostic data response meéssage

Data Byte Parameter Name Cvi Hex Valug | Mnemonic

#1 Rpquest current powertrain diagnostic data response SID M 41 SIDPR
data record of 1* supported PID = [ PIDREC_

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

C1 = Conditignal — “data B - D” depend on selected PID value

C2 = Conditignal — parameter is only present if supported by.theClECU

C3 = Conditignal — parameters and values for “data B - D”_depend on selected PID number and are only included if PID is

supported by the ECU

Evaluation criteria:

All PIDs th

For all the
PID length

It is not an
ECU shall
negative rq

56.4 [F

At are indicated as supportedimust be supported.
as noted must be.feceived as shown in Table 23.
not respend to an unsupported PID. On ISO 14230-4, the ECU can either resp

sponse-message ($7F, $12) or not respond to a request for an unsupported PID.

brAASO 15765-4 protocol only] Request up to the first six supported PIDs for each

and natn thn racnanca
G S5

PIDs that are indicated as supported by each ECU, a response with valid data apd with the

error to return-a PID that was not supported on J1850, and ISO 9141-2. On ISO 15

765-4, the
bnd with a

ECU as a

gre

LD
P

TTote—tre—T POTToTT
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Table 21. — Request current powertrain diagnostic data request message for

ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M o1 SIDRQ
#2 PID#1 M XX PID
#3 PID#2 U XX PID
#4 PHB#3 Y Tazas PID
#5 PID#4 U XX PID
#6 PID#5 U XX PID
#7 PID#6 U XX PID
U= User Optional
Table 22.— Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M a4 SIDPR
data record of 1* supported PID = [ PIDREC_
#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 data D] C1 XX DATA_D
data record of m" supported PID = [ PIDREC_
#n-4 PID#m Cc2 XX PID
#n-3 data A, c2 XX DATA_A
#n-2 data B, C3 XX DATA_B
#n-1 data C, C3 XX DATA_C
#n data D ] C3 XX DATA_D
C1 = Conditignal — “data B - D"\depend on selected PID value
C2 = Conditignal — parameteriis only present if supported by the ECU
C3 = Conditignal — parameters and values for “data B - D” depend on selected PID number and are only irfcluded if PID is
supported by the-ECU

Evaluation criteria:

Each ECU must respond with the same data value for each PID for single PID requests and group PID

requests.

If the PID values do not match, this shall be flagged as a warning for additional analysis by the engineer.

(Values may not match exactly because of A/D jitter, sampling issues, etc.).

5.6.5 Request the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO0) to ensure
ECU can respond properly to an unsupported PID and does not terminate communication.
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Evaluation criteria:

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

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failure.
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Table 23. — Engine Off Service $01 PID Validation

Engine Off Service $01 PID Validation

PID Required Value Comment
01, DATA_A, bit 7 Bit 7 must be 0 0 = MIL off
01, DATA [A DTS U-6 Bits 0-6 must be U NOo DTCsS
01, DATAB, bit 4 Bit 4 must be 0 for spark ignition | Unsupported -monitgrs  must
engines and ECUs, which do not | indicate {ready”. Misfire
support misfire monitoring, or | monitoring shall always indicate
must be 1 for compression | complete ) for spark ignition
ignition engines. engines. Misfire monitoring shall
indicate complete for
compression ignition| engines

after the misfire evaluation is
complete.

01, DATAB, bit5 Bit 5 must be 0 Fuel system is always complete.
Unsupported  monitgrs ~ must
indicate “ready”

01, DATAB, bit 6 Bit 6 must be 0 CCM always complete.
Unsupported  monitgrs  must
indicate “ready”

01, DATA B, bits 3and 7 Bit 3:and 7 must be 0 Reserved bits must be|0

01 DATA| B bits 0-2 and At least one bit must be 1 An OBD ECU that| supports
Service $01 PID $01 must

01 DATA]C bit 0-7 support at least one monitor

01, DATA D, bits 0-7 Bit 0-7 must be 1 for any | No supported monitorg complete.

supported monitor indicated in | O2 heater monitor (hit 6) may
DATA_C complete (0) on some Vehicles.
01, DATA D, bits 0-7 Bits 0-7 must be 0 for any | Unsupported monitgrs  must
unsupported monitor indicated in | indicate “ready”
PATA—C
02 2 bytes long, value must be 0000 | No freeze frame available

03, DATA_A, bits 5-7, DATA_B
5-7,

2 bytes long, bits 5-7 must be 0

Bits are reserved

04

1 byte long, value must be 0%

LOAD_PCT is 0 at zero airflow

05

1 byte long, value must be -20 to
120deg C

ECT in normal range
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Table 23 — Engine Off Service $01 PID Validation (continued)

PID Required Value Comment
06, 07, 08, 09 1 byte value unless PID $1D
indicates that 4 banks are
supported, in which case, 2 byte
values must be returned.
0A, 0B Tbyte 1ong
0oC 2 bytes long, value must be 0 RPM is 0 with engine qgff
oD 1 byte long, value must be 0 VSS:is 0 with engine off
OE 1 byte long
OF 1 byte long, value must be -26%0 | IAT in normal range
120deg C
10 2 bytes long, value must be less | MAF< = 5 g/sec with epgine off
than or equal to 5 g/sec
11 1 byte long, value is 0% to 40% TP in normal range
12 1 byte long

13 or 1D, bits 0-7

1 bytellong. For PID 13 or 1D, 2
or more bits must be 1 for spark
ignition engine; (Note: both PIDs
may not be supported on spark
ignition engines, neither PID is
required to be supported for
compression ignition engines)

At least 2 O2S needed|for OBD-I
for spark ignition | engines,
compression ignition| engines
may or may not use any 02
sensors

14,15,16(17, 18, 19,)TA, 1B

2 bytes long

1C 1 byte long, value must be 01, | Must be Federal OBD and/or
02, 03, 07, 08, 09, OB or OD California OBD-II

1D, 1E 1 byte long

1F 2 bytes long, value must be 0 RUNTM is 0 with engine off

21 2 bytes long, value must be 0 MIL_DIST is 0 after Service $04

22,23 2 bytes long

24,25, 26, 27, 28, 29, 2A, 2B 4 bytes long
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Table 23 — Engine Off Service $01 PID Validation (continued)

PID Required Value Comment
2C 1 byte long, value must be 0 EGR_PCT is 0 with engine off
2D, 2E, 2F 1 byte long
30 1 byte long, value mustbe Oor1 | WARM_UPS is 0 or 1 after
Service $04
31 2 bytes long, value must be 0 CLR_DIST is 0,after' Service $04
32 2 bytes long
33 1 byte long, value must be 81 to | BARO.within normal range
110 kPa
34, 35, 36,37, 38, 39, 3A, 3B 4 bytes long
3C, 3D, 3H, 3F 2 bytes long
41, DATAD, bit 0-7 Bits 0 to 7 must be 1 for ‘any | No supported monitor§ complete.
supported monitor indicated in | O2 heater monitor (Rit 6) may
PID $01 DATA_C complete (0) on some Vehicles.
41, DATA D, bits 0-7 Bits 0 to 7 must.be 0 for any | Unsupported monitgrs  must
unsupported maonitor indicated in | indicate “ready”
PID $01 DATA_C
42 2 bytes leng
43 2-bytes long, value must be 0% LOAD_ABS is with engine off
44 2 bytes long
45 1 byte long, value must be 0% to | TP_R in normal range
50%
46 1 byte long, value must be -20 to | AAT in normal range
60 deg C
47 1 byte long, value must be 0% to | TP_B in normal range
B60°
48 1 byte long, value must be 0% to | TP_C in normal range
60%
49 1 byte long, value must be 0% to | APP_D in normal range

40%
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Table 23 — Engine Off Service $01 PID Validation (continued)

PID Required Value Comment
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal range
40%
4C 1 byte long
4D 2 bytes long, value must be 0 MIL_TIME is O after Sgrvice $04
4E 2 bytes long, value must be 0 CLR_TIME is 0-after Sgervice $04
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5.7 Verify Service $08 - Request control of on-board system, test or component, engine off

Purpose: To verify that all ECUs respond correctly to Service $08 requests during engine-off conditions,
and to determine which TIDs are supported by each ECU. To verify the correct response to unsupported

TIDs.
Procedure:
5.7.1 [For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80,

and $EO0 request messages through the highest supported TID to determine Which

supported. Note the TIDs reported by each ECU as being supported.

$A0, $CO,
TIDs are

Tablp 24.— Request control of on-board device request message (read,supported TIDs)

for all protocols

Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Rpquest control of on-board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported) M XX TID
Table 25. — Request control of on-board device response message (report supportetll TIDs)
Data Byte Parameter Name Cvt | Hex Valule Mnemonic
#1 Rpquest control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = | TIDREC_
#2 1% supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B: supported TIDs, M XXXXXXXX DATA_B
#5 Data C: supported TIDs, M XXXXXXXN DATA_C
#6 Data D: supported TIDs ] M XXXXXXXN DATA_D
C1 = Conditignal — TID value shall be,the same value as included in the request message if supported by the ECU
C2 = Conditignal — value indicateg™}IDs supported; range of supported TIDs depends on selected TID valye (see C1) for
ISO 15765-4. For J1850, 1S0O9141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.

Evaluation criteria:

If the serv
15765-4.

ce is<hot supported by an ECU, no response is allowed for SAE J1850, ISO 9141;

2 and 1ISO

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

If all TID support TIDs for an ECU indicate that no TIDs are supported, this shall be flagged as a failure.
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5.7.2 [For ISO 15765-4 protocol only] Transmit request for all TID support TIDs as two messages (TIDs

$00, $20, $40, $60, $80, $A0), and (TIDs $CO, $E0) and again note results.

Table 26.— Request control of on-board device request message (read supported TIDs) for

ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (TestlDs-supported:-301-3$20) M 00 TID
#3 TID#2 (Test IDs supported: $21 - $40) U 20 TID
#4 TID#3 (Test IDs supported: $41 - $60) u 40 TID
#5 TID#4 (Test IDs supported: $61 - $80) U 60 TID
#6 TID#5 (Test IDs supported: $81 - $A0) U 80 TID
#7 TID#6 (Test IDs supported: $A1 - $CO) U A0 TID

U= User Optional

Table 27. — Request control of on-board device response message (report supportetll TIDs)

Data Byte Parameter Name Cvt | Hex Valule Mnemonic
#1 Rpquest control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = [ TIDREC_
#2 1% supported:TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B:(supported TIDs, M XXXXXXXX DATA_B
#5 Data‘C: supported TIDs, M XXXXXXXN DATA_C
#6 Data D: supported TIDs ] M XXXXXXXN DATA_D
data record of supported TIDs = | TIDREC_
#n-4 m" supported TID CH1 XX TID
#n-3 Data A: supported TIDs, c2 XXXXXXXX DATA_A
#n-2 Data B: supported TIDs, c2 XXXXXXXX DATA_B
#n-1 Data C: supported TIDs, c2 XXXXXXXX DATA_C
#n Data D: supported TIDs ] Cc2 XXXXXXXX DATA_ D
C1 = Conditignal — TID{value shall be the same value as included in the request message if supported by the ECU

C2 = Conditignal —“value indicates TIDs supported; range of supported TIDs depends on selected TID valy
ISO 15765-4;F6r J1850, ISO9141-2 and 1SO 14230-4, Data A-E shall be filled with $00 if unused.

e (see C1) for

Evaluation criteria:

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

5.7.3 Request next unsupported TID support TID ($20, $40, $60, $80, $A0, $CO, $EO) to ensure that
the ECU can respond properly to an unsupported TID and does not terminate communication.

Evaluation criteria:

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

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

5.8 Esta

blish communication (J1978 / ISO 15031-4), engine running

Purpose: Verify that one, and only one, of the allowed protocols is supported and that a response
message of the correct format is sent by the vehicle with engine running.

Protocol

5.8.1 Magve ignition to crank position and start engine. Let engine idle for 1 minute.

Note: Sone powertrain control systems have engine controls that can start and-stop the eng

regard to
performing

5.8.2 Te
(7

J1850 41.4
J1850 10.4
ISO 14230
ISO 9141-
ISO 14230
ISO 15765
ISO 15765

Check batfery voltage at the J1962 connector pin 16.

Note the fi
this protoc

Table

etermination Procedure:

ignition position or setting. The operator must ensure that the_engine is run
the test, e.g., turn on A/C.

st tool sends Service $01 PID $00 request message forceach of the protocols
978 /1SO 15031-4) in the following sequence:

Kbps PWM

Kbps VPW

-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
P (wait 5 seconds before trying next protocal)

-4 (slow baud rate initialization) (wait 5 seconds before trying next protocol)
-4 — 29 bit

-4 — 11 bit

st protocol that responds ta'the OBD request. Remainder of the tests below shall b
pl. Continue with cycling thru the remainder of the protocols.

28. — Request current powertrain diagnostic data request message for all prof

ne without
hing when

below per

b run using

focols

Message dire

ttion: | External'test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest-current powertrain diagnostic data request SID 01 SIDRQ
#2 PID_used to determine PID support for PIDs 01-20 00 PID
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Table 29. — ECU#x response: Request current powertrain diagnostic data response message

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data byte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX%.. DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D
Evaluation criteria:
If a positivé response is generated on more than one protocol, this shall beflagged as a failure
Operator grompt 1 asks for the number of emission-related ECUs in the ‘vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall e flagged
as a failurg.
Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
5.9 Cledr DTCs (Service $04), engine running
Purpose: [To verify that with the engine running all'ECUs provide the correct response to a Service $04
request.
Procedurg:
5.9.1 [For all protocols] Send Service $04 to clear codes and verify that correct response is rgceived.
Any software meeting these_§pecifications must wait 2 seconds before proceeding to next st¢p to allow
for NVRAN! read/write times.
Table 30. (— Clear/reset emission-related diagnostic information request message for all|protocols
Message direg¢tion: / |\External test equipment — All ECUs
Message Type:~| Request
Data Byte |~ Description (all values are in hexadecimal) Byte Value (Hex)| | Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
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Table 31.— Clear/reset emission-related diagnostic information response message

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Clear/reset emission-related diagnostic information response SID

44

SIDPR

Table 32.— Clear/reset emission-related diagnostic information response message

Message dire¢tion: | ECU#2 — External test equipment

Message fype: | Response

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

There is n¢ legislative requirement to clear codes with the engine-running.
ECUs that| cannot clear codes with the engine running, wilkignore the request for SAE J1850 and ISO
9141-2 int¢rfaces, or will send a negative response message ($7F, $22) for ISO 14230-4 and IBO 15765-
4 interfacep.
5.10 Verify Service $01 - Request current powertrain diagnostic data, engine running

h PIDs are

Purpose: [lo verify that all ECUs respond cotrectly to Service $01 requests, to determine whig
supported py each ECU and to check thatithe returned data is valid for engine-running conditiops.

Procedure:

5.10.1 [For all protocols] Trafismit Service $01, PID support PIDs $00, $20, $40, $60, $80,
and $EO request ressages through the highest supported PID to determine which

supported. Note.PIDs reported by each ECU as being supported.

$A0, $CoO,
PIDs are

Table|33. — Request current powertrain diagnostic data request message for all protocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support XX PID
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Table 34. — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 4 SIDPR
data record of supported PIDs = [ PIDREC_

#2 1¥ supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 BataC—supportedPiBs; vt XXXXXXXN DATA_C
#6 Data D: supported PIDs ] M XXXXXXXN DATA_D

C1 = Conditignal — PID value shall be the same value as included in the request message if supported by the ECU

C2 = Conditignal — value indicates PIDs supported; range of supported PIDs depends on selected PID valfie (see C1)

Evaluation criteria:

At a minin

hum, PIDs $01, $04, $05, $0C, $0D, and $11 must be supported by the vehiclg for spark

ignition enpines. At a minimum, PIDs $01, $04, $05, $0C, and $0D must\be supported by the|vehicle for
compressipn ignition engines.

5.10.2 [For 1ISO 15765-4 protocol only] Transmit request for/all PID support PIDs as two|messages

(P|Ds $00, $20, $40, $60, $80, $A0), and (PIDs $CO;$EO0) and again note results.
Table 35. — Request current powertrain diagnostic data request message for
ISO 15765-4-protocol
Message direftion: | External test equipment — All ECUs
Message [Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Re¢quest current powertrain diagnestic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
#3 PID used to determine PID-support for PIDs 21-40 20 PID
#4 PID used to determine RID support for PIDs 41-60 40 PID
#5 PID used to determine PID support for PIDs 61-80 60 PID
#6 PID used to determine PID support for PIDs 81-A0 80 PID
#7 PID used to.determine PID support for PIDs A1-EO AO PID
U =User|Optional
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Table 36. — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 4 SIDPR
data record of supported PIDs = [ PIDREC_
#2 1¥ supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D
data record of supported PIDs = | PIDREC_
#n-4 m" supported PID C1 XX PID
#n-3 Data A: supported PIDs, c2 XXXXXXXX DATA_A
#n-2 Data B: supported PIDs, c2 XXXXXXXX DATA_B
#n-1 Data C: supported PIDs, C2 XXXXXXXN DATA_C
#n Data D: supported PIDs ] c2 XXXXXXXX DATA_D
C1 = Conditignal — PID value shall be the same value as included in the request:message if supported by the ECU
C2 = Conditignal — value indicates PIDs supported; range of supported PIDs’ depends on selected PID vallie (see C1)

Evaluation criteria:

For ISO 15%765-4 protocol, each ECU must report the_same supported PIDs for single and group request
messages

5.10.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $811$9F, $A1-

$8F, $C1-$DF $E1-$FF, send the carsesponding Service $01 PID request message and note the
regponse.
Table|37. — Request current powertrain diagnostic data request message for all protocols
Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Request current powertrain diagnostic data request SID M o1 SIDRQ
#2 PID#1 M XX PID
Table 38.— Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M 41 SIDPR
data record of 1* supported PID = [ PIDREC_
#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 dataD] C1 XX DATA_D

C1 = Conditional — “data B - D” depend on selected PID value
C2 = Conditional — parameter is only present if supported by the ECU
C3 = Conditional — parameters and values for “data B - D” depend on selected PID number and are only included if PID is

supported by the ECU
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Evaluation criteria:
All PIDs that are indicated as supported must be supported.

For all the PIDs that are indicated as supported by each ECU, a response with valid data and with the
PID length as noted must be received as shown in Table 41.

It is not an_error to return a PID that was not supported on J1850, and 1SO 9141-2. On ISO 15765-4, the
ECU shallf not respond to an unsupported PID. On ISO 14230-4, the ECU can either resppnd with a
negative rgsponse message ($7F, $12) or not respond to a request for an unsupported PID.

5.10.4 [For ISO 15765-4 protocol only] Request up to the first six supported PIDs)for each|ECU as a
group and note the response.

Table|39. — Request current powertrain diagnostic data request message for ISO 15765-4

protocol
Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Request current powertrain diagnostic data request SID M o1 SIDRQ
#2 PID#1 M XX PID
#3 PID#2 U XX PID
#4 PID#3 U XX PID
#5 PID#4 U XX PID
#6 PID#5 U XX PID
#7 PID#6 U XX PID

U= User Optional

Table 40. — Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M a4 SIDPR
data record of 4=\supported PID = [ PIDREC_
#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 data D ] C1 XX DATA_D
data record of m" supported PID = [ PIDREC_
#n-4 PID#m Cc2 XX PID
#n-3 data A, c2 XX DATA_A
#n-2 data B, C3 XX DATA_B
#n-1 data C, C3 XX DATA_C
#n data D ] C3 XX DATA_D

C1 = Conditional — “data B - D” depend on selected PID value
C2 = Conditional — parameter is only present if supported by the ECU

C3 = Conditional — parameters and values for “data B - D” depend on selected PID number and are only included if PID is
supported by the ECU
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Evaluation criteria:

For ISO15765-4 protocol, each ECU must respond with the same data value for each PID for single PID
requests and group PID requests.

If the PID values do not match, this shall be flagged as a warning for additional analysis by the engineer.
(Values may not match exactly because of A/D jitter, sampling issues, etc.).

5.10.5 Re
=

U can respond properly to unsupported PID and does not terminate communication

Evaluation criteria:

Transmit ¢
dropped o

Operator g
of emissio

as a failurg.

Bervice $01, PID $00 request message to determine if any emission-related B
Ut of communication.

rompt 1 asks for the number of emission-related ECUs in thé\vehicle. If the specifi
n-related ECUs do not positively respond to an OBD diagnostic message, this shall

quest the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) to ensure

CUs have

ed number
be flagged
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Table 41. — Engine Idle Service $01 PID Validation

Engine Idle Service $01 PID Validation

PID Required Value Comment
01, DATA_A, bit 7 Bit 7 must be 0 0 is MIL off
01, DATA_A, bits 0-6 Bits 0 — 6 must all be 0 No DTCs
01, DATA|B, bit 4 Bit 4 must be 0 for spark ignition | Unsupporied  monitgrs  must
engines and ECUs, which do not | indicate “ready’! Misfire
support misfire monitoring, or | monitoring shatk always indicate
may be 0 or 1 for compression | complete for)~ spar ignition
ignition engines. engines. Misfire monitoring shall
indicate complet for
compression ignition| engines

after,“the misfire evaluation is
complete.

01, DATA |B, bit 5

Bit 5 must be 0

Fuel system is always complete.

Unsupported  monitgrs  must
indicate “ready”

01, DATAB, bit6 Bit 6 must be 0 CCM always complete.
Unsupported  monitgrs  must
indicate “ready”

01, DATA |B, bits 4-6 Bits 4 — 6 must all be 0 for any | Unsupported  monitgrs  must

unsupported “monitor in DATA B | indicate “ready”
bits 0-2

01, DATA B, bits 3and 7 Bits 3;and 7 must be 0 Reserved bits must be|0

01 DATA|] B bits 0-2 and At least one bit must be 1 An OBD ECU that| supports
Service $01 PID $01 must

01 DATA| C bit 0-7

support at least one monitor

01, DATA D, bits 0-7

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

Some supported monitors may
be complete.

01, DATA D, bits0=7

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

Unsupported  monitgrs ~ must

indicate “ready”

02

2 bytes long, value must be 0000

No freeze frame available

03, DATA_A, bits 5-7, DATA_B
5-7

2 bytes long, bits 5 — 7 must all
be 0

Bits are reserved

04

1 byte long, value must be 0 to
60%

LOAD_PCT less than or equal to
60% at idle
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Table 41 — Engine Idle Service $01 PID Validation (continued)

PID Required Value Comment

05 1 byte long, value must be -20 to | ECT in normal range
120deg C

06, 07, 08, 09 1 byte value unless PID $1D
indicates that 4 banks are
supported, in which case, 2 byte
values must be returned.

0A 1 byte long, value must be | FRP not zero
greater than 0 kPa

0B 1 byte long, value must be | MAP not zero
greater than 0 kPa

0oC 2 bytes long, value must be 300 | RPM between 300 and 2000 at
and 2000 rpm idle

oD 1 byte long, value must be 0 VSS is 0 at engine idle

OE 1 byte long

OF 1 byte long, value mustvbe -20 | IAT in normal range
and 120 deg C

10 2 bytes long, Value must be | MAF not zero
greater than Q

11 1 byte long;alue must be 0% to | TP in normal range
40%

12 1 bytelong

13 or 1D, bits 0-7 T-byte long. For PID 13 or 1D, 2 | At least 2 O2S needed|for OBD-II
or more bits must be 1 for spark | for spark ignition [ engines,
ignition engine; (Note: both PIDs | compression ignition| engines
may not be supported on spark | may or may not use any O2
ignition engines, neither PID is | sensors
required to be supported for
compression ignition engines)

14,15, 16(17,18,19, 1A, 1B 2 bytes long

1iC 1 byte long, value must be 01, | Must be Federal [OBD or
02, 03, 07, 08, 09, 0B or OD California OBD-II

1D, 1E 1 byte long

1F 2 bytes long, value must be | RUNTM not zero
greater than 0

21 2 bytes long, value must be 0 MIL_DIST=0 after Service $04
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Table 41 — Engine Idle Service $01 PID Validation (continued)

PID Required Value Comment
22 2 bytes long, value must be | FRP not zero
greater than 0 kPa
23 2 bytes long, value must be | FRP not zero
grnnfnr than O kPa
24, 25, 2627, 28, 29, 2A, 2B 4 bytes long
2C 1 byte long, value must be 0 EGR_PCT is 0fatidle
2D, 2E, 2H 1 byte long
30 1 byte long, value must be 0 WARM_UPS is 0 after Service
$04
31 2 bytes long, value must be 0 CLR_DIST is 0 after S¢rvice $04
32 2 bytes long
33 1 byte long, value must be 81)to | BARO within normal rgnge
110 kPa
34, 35, 36,37, 38, 39, 3A, 3B 4 bytes long
3C, 3D, 3H, 3F 2 bytes long
41, DATAD, bit 0-7 Bits 0 — 7 maytbe 0 or 1 for any | Some supported monitors may
supported mohitor indicated in | be complete.
PID $01 DATA_C
41, DATA D, bits 0-7 Bits 0/= 7 must all be 0 for any | Unsupported  monitgrs  must
unsupported monitor indicated in | indicate “ready”
PID $01 DATA_C
42 2 bytes long
43 2 bytes long, value must be | LOAD_ABS greater than O at idle
greater than 0%
44 2 bytes long
45 1 byte long, value must be 0% to | TP_R in normal range
50%
46 h| hy'rp Inng, value must be -20 to | AAT in normal range
60 deg C
47 1 byte long, value must be 0% to | TP_B in normal range
60%
48 1 byte long, value must be 0% to | TP_C in normal range

60%
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Table 41 — Engine Idle Service $01 PID Validation (continued)

PID Required Value Comment
49 1 byte long, value must be 0% to | APP_D in normal range
40%
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal rangJa
40%
4C 1 byte long
4D 2 bytes long, value must be 0 MIL_TIME is O after Sgrvice $04
4E 2 bytes long, value must be 0 CLR_TIME is 0 after Service $04
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5.11 Verify Service $02 — Request powertrain freeze frame data, engine running

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

Procedure:

5.11.1

Table|42. — Request powertrain freeze frame data request message (read supported

for all protocols

[For all protocols] Transmit Service $02, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO,
and $EO, Frame $00 request messages through the highest supported PID to deterr
PIDs are supported. Note PIDs reported by each ECU as being supported.

hine which

PIDs)

Data Byte Parameter Name Cvt | Hex Valup | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 P)D used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
Table 43. — Request powertrain freeze frame data response message (report freeze frame PID values)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1% supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1* supported PID =, data A, M XXXXXXXN DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXN DATA_C
#7 data D] C1 XXXXXXXX DATA_D
C1= Conditignal — “data B - D” depend on selected PID
Evaluation criteria:
If at least gne ECU-does not support Service $02, PID $00, Frame $00, this shall be flagged as|a failure.
If only ond ECU-Supports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04,| $05, $0C,
$0D, and B13) must be supported by the vehicle for spark ignition engines. If only one ECU supports

Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C, and $0D must be supported
by the vehicle for compression ignition engines.

When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, $0D, and $11 must be supported by each corresponding ECU for spark ignition engines.
When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, and $0D must be supported by each corresponding ECU for compression ignition
engines.

If all PID support PIDs for an ECU indicate that no PIDs are supported, this shall be flagged as a failure.
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5.11.2 For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as three messages
(PIDs $00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $CO0, $E0) and again note results.

Table 44. — Request powertrain freeze frame data request message (read supported PIDs) for
ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 P|D used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 P|D used to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 uiG 00 FRNO_
#6 P|D used to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/C 00 FRNO_

U= User Optional
C = Conditignal — parameter is only included if preceding PID# is included

Table 45. — Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 1 supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1" supported PID = [ “data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXN DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 data D] C1 XXXXXXXX DATA_D
#2 m" supported PID Cc2 XXXXXXXX PID_
#3 frame # c2 XX FRNO_
#4 data recordefm" supported PID =[ data A, C3 XXXXXXXN DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, C4 XXXXXXXX DATA_C
#7 data D] C4 XXXXXXXX DATA_D

C1 = Conditiomar—"data B=D"dependomsetectedPiD

C2 = Conditional — parameter shall be the same value as included in the request message if supported
C3 = Conditional — data A shall be included if preceding PID is supported

C4 = Conditional — parameters and values for “data B - D” depend on selected PID number
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Evaluation criteria:
Each ECU must report the same supported PIDs for single and group request messages.

5.11.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-
$BF, $C1-$DF $E1-$FF, send the corresponding Service $02, Frame $00 PID request messages
and note the response.

Tablle 46. — Request powertrain freeze frame data response message for all proto¢ols

Message direg¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 02 SIDRQ
#2 PIP: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO

Table 47. — Request powertrain freeze frame data response message

Message dire¢tion: | ECU #1 — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadegcimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID. 42 SIDPR
#2 PIP: DTC that caused required freeze frame data‘storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of $0000 00 DATA_A
#5 DTC Low Byte of $0000 00 DATA_B

Evaluation criteria:

For all the|Service $02, PID_$02, Frame $00 responses, the reported data must be equal to $0000. This
corresponds to no fault codes’being recorded.

If an ECU Hoes not support Service $02, it shall not respond to a Service $02 request for SAE J1850, ISO
9141-2, or|ISO 157654 protocols. For ISO 14230-4 protocol, the ECU can either not respond or send a
negative rgsponse.message ($7F, $11).

For ISO 16765-4 protocols,—if PID $02 indicates $0000, the ECU shall not respond to a Skervice $02
request for PID $01, PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF.

5.12 Verify Service $03 — Request emission-related DTCs, engine running

Purpose: To verify that no DTCs are stored before proceeding through the next test sequence and that
there are correct and consistent responses for Service $01 PID $01 requests and Service $03 requests.
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Procedure:

5.12.1

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

Table 48. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 04 PID(01)
Table 4p.— ECU# x response: Request current powertrain diagnostic data-response njessage
Message dire¢tion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PIP: Number of emission-related DTCs and MIL status 01 PID_01
#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA B
#5 Cqtalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D
Evaluation criteria:
DATA A, bits 0-6 must be zero (no DTCs)and DATA A bit 7 must be zero (MIL is off).
5.12.2 [F¢r all protocols] Transmit.Service $03 request. Verify that a proper response is receivied
Table 50. — Request emission-related diagnostic trouble codes request message for all protocols
Message dire¢tion: | Externahtest equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request.emission-related DTCs request SID 03 SIDRQ
Tab e for
Message direction: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
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Table 52.— Request emission-related diagnostic trouble codes response message for ISO 14230-4

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: 00 00 DTC1HI

#3 DTC#1 Low Byte: 00 00 DTC1LO

#4 DTC#2 High Byte: 00 00 DTC2HI

#5 DTC#2 Low Byte: 00 00 DTC2LO

#6 DTC#3 High Byte: 00 00 DTCS3HI

#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

If an ECU|has no DTCs to report, a positive response message indicating'no DTCs is allowgd, but not

required, for SAE J1850 and ISO 9141-2 interfaces.

For ISO 14230-4 interfaces, the ECU will respond with a positive response containing no DT(s (DTC#1,

DTC#2, arjd DTC#3 shall be all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with, & message indicating no DTCs are stored by

setting the|parameter # of DTC to $00.

5.13 Verify Service $05 - Request oxygen sensor monitoring test results, engine running

Purpose: [To verify the correct response t6.Service $05 request messages, and to verify that the ECU

responds properly to a request for an unstpported Service $05 TID.

Procedurg:

5.13.1 [Fo¢r all protocols] Transmit Service $05, Test ID $00, O2S11 ($01) and note response. (All
vehicles that support-Service $05 should have at least one O2 sensor [HO2S11]; TID|$00 is not
defined.)

Table 58. — Request oxygen sensor monitoring test results request message for all pjotocols
Message dire¢tiony~| External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request oxygen sensor monitoring test results request SID 05 SIDRQ

#2 Test ID 00 TID

#3 02 Sensor # 01 02SNO
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Evaluation criteria:

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

If Service $05 is not supported, no response is allowed for J1850 and ISO 9141-2. For ISO 14230-4

protocol, e

ther a no response or a negative response message ($7F, $11) is allowed.

No respon
5.14 Veri

Purpose:

responses
Service $(
greater thg

Procedure:

5141 [F

Be to any Service $05 request is allowed for the ISO 15765-4 protocol.

fy Service $06 - Request on-board monitoring test results, engine running

br all protocols] Transmit Service $06 OBDMID support OBDMIDs $00, $20, $40, $6

are correct, and verify that misfire OBDMIDs are supported for }SO"15765-4. Ve
6 data and limits are set to zero for ISO 15765-4. For all othep protocols, the da
n or equal to the minimum test limit or less than or equal to thexmaximum test limit.

To verify that each ECU responds correctly to a Service $06 request, that the dlata in the

rify that all
a must be

D, $80,

$A0, $CO, and $EO request messages through thechighest supported OBDMID to detefmine

which OBDMIDs are supported. Note the OBDMIDs reported by each ECU as supportgd.
Tablenf4. — Request on-board monitoring test results for continuous and non-continpously
onitored systems request message\(read supported OBDMIDs) for all protocols
Data Byte Parameter'Name Cvt | Hex Valug [ Mnemonic
#1 Rpquest on-board monitoring test'results for continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID
Table $5. — Request on-board monitoring test results for continuous and non-continuously
monitored systems response message (report supported OBDMIDs)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request’on-board monitoring test results for continuous and non- M 46 SIDPR
continuously monitored systems response SID
Ioata Tecord of supported OBDMD =T OBDMIDREC
#2 1* supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXXXX DATA_D

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

C2 = Conditional — value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected OBDMID
value (see C1)

-61 -



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no OBDMIDs are supported, this shall be

flagged as a failure.

5.14.2 [For ISO 15765-4 protocol only] Transmit request for all OBDMID support OBDMIDs as two
messages (OBDMID $00, $20, $40, $60, $80, $A0), and (OBDMIDs $CO0, $EO) and again note

results.
Table }6. — Request on-board monitoring test results for continuous and non-continpuously
monifored systems request message (read supported OBDMIDs) for ISO 15765-4 prcrtocol
Data Byte Parameter Name Cvt |/Hex Valule Mnemonic
#1 Request on-board monitoring test results for continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M 00 OBDMID
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 20 OBDMID
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 40 OBDMID
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 60 OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 80 OBDMID
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported) U A0 OBDMID
U= User Optional.
Table $7. — Request on-board monitoring test results for continuous and non-continuously
monitored systems response message (report supported OBDMIDs)
Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Rpquest on-board monitoring test results for continuous and non- M 46 SIDPR
continuously monitored:systems response SID
data record of suppotted OBDMID = [ OBDMIDREC
#2 1% supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXN DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXN DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXXXN DATA_D
datarecord-of supported-OBBDMB =1 OBDMIDREC
#n-4 m" supported OBDMID C1 XX OBDMID
#n-3 Data A: supported OBDMIDs, c2 XXXXXXXX DATA_A
#n-2 Data B: supported OBDMIDs, c2 XXXXXXXX DATA_B
#n-1 Data C: supported OBDMIDs, c2 XXXXXXXX DATA_C
#n Data D: supported OBDMIDs ] c2 XXXXXXXX DATA_D

C1 = Conditional — OBDMID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected OBDMID

value (see C1)

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

5.14.3 [ISO 15765-4 protocols only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F,
$81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request message
and note the response.

Table 58. — Request on-board monitoring test results for continuous and non-continuously
monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol

Data Byte | Parameter Name Cvt | Hex Value | Mnemonic
#1 thuest on-board monitoring test results for continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
Table $9. — Request on-board monitoring test results for continuous and-non-continuously
monitored systems response message (report OBDMID test values)
Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 quuest on-board monitoring test results for continuous and non- M 46 SIDPR
continuously monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 On-Board Diagnosti¢c' Monitor ID M XX OBDMID
#3 Std./Manuf. Defined TID#1 M XX S/MDTID
#4 Unit And Scaling4D#1 M XX UASID
#5 Test Value.(High Byte)#1 M 00 TVHI
#6 Test Value(Low Byte)#1 M 00 TVLO
#7 Min. Tést Limit (High Byte)#1 M 00 MINTLHI
#8 Min:.Fest Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
data record of supported OBDMID = [ OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID C1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m Cc2 XX S/MDTID
#n-6 Unit And Scaling ID#m c2 XX UASID
#n-5 Test Value (High Byte)#m c2 00 TVHI
#n-4 Test Value (Low Byte)#m c2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m c2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m c2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m c2 00 MAXTLHI
#n Max. Test Limit (Low Byte)#m ] c2 00 MAXTLLO
C1 = Conditignal— parameter is only present if more than one (1) Manufacturer Defined TID is supported by the ECU for

the requested Monitor ID.

C2 = Conditional — parameter and value depends on selected Manufacturer Defined TID number and are only included if
the Manufacturer Defined TID is supported by the ECU. The value shall be zero ($00) in case the On-Board
Diagnostic Monitor has not been completed at least once since Clear/reset emission-related diagnostic information
or battery disconnect.

Evaluation criteria:

Misfire OBDMID A2+ SDTID 0B (Cylinder #1 misfire count EWMA) and OBDMID A2 + SDTID 0C
(Cylinder #1 misfire counts) must be supported.
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Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and

MAXTLLO

must report $00.

Test IDs $01, $02, $03, and $04 are constants and are not required to be reset to zero. For these Test
IDs, TVHI and TVLO may be equal to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

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

Some marjufacturers have engine-off monitors, e.g., O2 sensors that run as soon as the ignitign is turned
on. These| monitors may report test results on Service $06 immediately after DTCg are cleared. If a
Service $06 Test ID reports a test value, and test limits that are not zero, it shallmet be copsidered a
failure, butla warning that each manufacturer will need to analyze.
5.14.4 [IS0 9141-2, J1850 and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$1F, $21-
$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the correspondihg Service
$06 request message and note the response.
Table $0. — Request on-board monitoring test results for-continuous and non-continuously
monitpred systems request message (read OBDMID test values) for ISO 9141-2, J1850 and
ISO 14230-4 protocols only
Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Rpquest on-board monitoring test results for, continuous and non- M 06 SIDRQ
continuously monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
Table 1. — Request on-board mohitoring test results for continuous and non-continuously
monitored systems response message (report OBDMID test values)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request on-board monitoring test results for non-continuously M 46 SIDPR
monitored systems response SID
#2 Test ID (reporttest results) M XX TID
#3 Test LimitsT'ype & Component ID M XX TLTCID
datarecord of Test ID = [ TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (High Byte) C XX TLHI
#7 Test Limit (Low Byte) ] o] XX TLLO

C =Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit Type &
Component ID value (bit 7)

Evaluation criteria:

The test value(s) must be greater than or equal to the Min Test Limit(s) and less than or equal to the Max

Test Limit(s

).
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Some manufacturers have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is turned
on. These monitors may report test results on Service $06. If a Service $06 Test ID reports a test value,

and test lim

its, it shall not be considered a failure.

5.14.5 Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A0, $CO, or $EO) to
ensure ECU can respond properly to an unsupported OBDID and does not terminate
communication.

Evaluation

criteria:

Transmit $

dropped o

It of communication.

ervice $01, PID $00 request message to determine if any emission-relatéd) B

CUs have

Operator grompt 1 asks for the number of emission-related ECUs in the vehiclesIf the specified number
of emissiop-related ECUs do not positively respond to a diagnostic message,_this shall be flaggged as a
failure.
5.15 Verify Service $07 - Request pending emission-related DTCs, engine running
Purpose: [To verify that all ECUs respond correctly to a Service~-$07 request and there are mo pending
emission-related DTCs reported.
Procedurg:
5.15.1 [For all protocols] Transmit a Service $07.request message. Verify that a proper résponse is
re¢eived with DTC count set to zero.
Table 62. — Request emission-related diagnhostic trouble codes detected during current or last
completed driving cycle request message for all protocols
Message direg¢tion: | External test equipment= All ECUs
Message Type: | Request
Data Byte Description.(all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 quuest emission-related diagnostic trouble codes detected during 07 SIDRQ
current or last completed driving cycle request SID
Table 63. — Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle response message for ISO-15765-4
Message diregtion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
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Table 64.— Request emission-related diagnostic trouble codes detected during current or last

completed driving cycle response message for ISO 14230-4

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTC response SID 47 SIDPR
#2 DTC#T High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTCS3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
If an ECU has no DTCs to report, it shall respond in the following manner:

For SAE J1850 and ISO 9141-2 interfaces, no response is preferred, but a positivd response

message indicating no DTCs is allowed (DTC#1, DTC#2,~and DTC#3 shall be all set to $0Q00).

For ISP 15765-4 interfaces, the ECU will respond(with a message indicating no DTCs by [setting the

paramepter # of DTC to $00.

For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTCp (DTC#1,

DTC#2, and DTC#3 shall be all set to $0000).
5.16 Verify Service $08 - Request.control of on-board system, test or component, enging running
Purpose: [To verify that each ECV responds correctly to a Service $08 requests during engipne-running
conditions|and to determine.which TIDs are supported by each ECU. To verify the correct r¢sponse to
unsupportg¢d TIDs.

$A0, $CO,
TIDs are

Table 65.— Request control of on-board device request message (read supported TIDs)

for all protocols

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (Test IDs supported) M XX TID
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Table 66. — Request control of on-board device response message (report supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

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

#2 1¥ supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B: supported TIDs, M XXXXXXXX DATA_B
#5 Bata€—supported-ibs; vt XXXXXXXN DATA_C
#6 Data D: supported TIDs ] M XXXXXXXN DATA_D

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

C2 = Conditignal — value indicates TIDs supported; range of supported TIDs depends on selected.TID valye (see C1) for

ISO 15765-4. For J1850, ISO9141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.

Evaluation criteria:

If the serv
15765-4.

If the sery
negative rq

ce is not supported by an ECU, no response is allowed for.:SAE J1850, ISO 914142 and ISO

ice is not supported for ISO 14230-4, the ECU will ‘eéither not respond, or resppnd with a
sponse message ($7F, $08, $11).

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

5.16.2 Fo
$0

Table

r ISO 15765-4 protocol only] Transmit request for all TID support TIDs as two messages (TIDs
D, $20, $40, $60, $80, $A0), and (TIBs*$CO, $EO) and again note results.

b7.— Request control of on<board device request message (read supported TIDs) for
ISO 15765-4 protocol

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

U= User Optional
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Table 68. — Request control of on-board device response message (report supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = [ TIDREC_
#2 1¥ supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B: supported TIDs, M XXXXXXXX DATA_B
#5 Bata€—supported-ibs; vt XXXXXXXN DATA_C
#6 Data D: supported TIDs ] M XXXXXXXN DATA_D
data record of supported TIDs = | TIDREC_
#n-4 m" supported TID Ci XX TID
#n-3 Data A: supported TIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported TIDs, Cc2 XXXXXXXX DATA_B
#n-1 Data C: supported TIDs, c2 XXXXXXXN DATA_C
#n Data D: supported TIDs ] c2 XXXXXXXX DATA_D
C1 = Conditignal — TID value shall be the same value as included in the requesh message if supported by the ECU
C2 = Conditignal — value indicates TIDs supported; range of supported TADs.depends on selected TID valye (see C1) for
ISO 15765-4. For J1850, 1ISO9141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.

Evaluation criteria:

Each ECU

5.16.3 Rg

that the ECU can

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

guest next unsupported TID support<TID ($00, $20, $40, $60, $80, $A0, $CO, $EO
respond properly to an unsupported TID and does not

communication.

Evaluation criteria:

Transmit

dropped ouit of communication.

Operator g

rompt 1 ask§ for the number of emission-related ECUs in the vehicle. If the specifi
of emission-related\E€CUs do not positively respond to an OBD diagnostic message, this shall
as a failurg.

5.17 VerityService $09 - Request vehicle information, engine running

Bervice $01, PID_$00 request message to determine if any emission-related E

to ensure
terminate

CUs have

ed number
be flagged

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

responses.
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Procedure:

5.17.1 [For all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80, $A0, $CO,
and $EO0 request messages through the highest supported INFOTYPE to determine which
INFOTYPEs are supported. Note the INFOTYPEs reported by each ECU as being supported.

Table 69. — Request vehicle information request message (request supported InfoType)
for all protocols

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

Table 70.— Request vehicle information response message (request supported InfoType) for ISO
9141-2, J1850 and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest vehicle information response SID M 49 SIDPR
#2 InfoType M XX INFTYP_
#3 MessageCount M XX MC_

data record of InfoType = [ DATAREC_

#4 Data A: supported InfoTypes, M XXXXXXXN DATA_A
#5 Data B: supported, InfoTypes, M XXXXXXXX DATA B
#6 Data C: supported InfoTypes, M XXXXXXXN DATA_C
#7 Data D: supported InfoTypes ] M XXXXXXXN DATA_D

Table 7[1. — Request vehicle information response message (request supported InfoType) for
ISO 15765-4 protocol

Data Byte Parameter Name Cvt | Hex Valug [ Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC
#2 1 supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXXXN DATA_A
#4 Data B: supported InfoTypes, M XXXXXXXN DATA_B
#5 Data C: supported InfoTypes, M XXXXXXXN DATA_C
#6 Data D: supported InfoTypes ] M XXXXXXXX DATA_D

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

C2 = Conditional — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected
INFOTYPE value (see C1)

Evaluation criteria:
Verify that one and only one ECU on the vehicle supports INFOTYPE $02 (VIN).

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. Verify that CALID
(INFOTYPE $04) is supported by the expected number of ECUs, as indicated by the operator prompt.
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Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. The
number of ECUs that report CVNs should match or exceed the number of ECUs input by the operator.
(Non-reprogrammable ECUs are not prohibited from outputting CVNs.)

Verify that IPT (INFOTYPE $08) is supported by at least one ECU. In-use Performance Indicator
(INFOTYPE $08) must be supported for the 2007 MY. If the vehicle is a 2005 or 2006 MY vehicle that
does not support in-use performance data, this shall be flagged as failure, however, the manufacturer can
present the CARB Executive Officer with the manufacturer's proposed phase-in plan and an explanation
as to why the vehicle is not required to comply.

If all INFQTYPE support PIDs for an ECU indicate that no INFOTYPEs are supported, thls shall be
flagged as|a failure.
5.17.2 [For ISO 15765-4 protocol only] Transmit request for all INFOTYREs as two |messages
(INFOTYPEs $00, $20, $40, $60, $80, $A0), and (INFOTYPEs $C0, $E0) and again ndte results.
Table 72. — Request vehicle information request message (request-supported InfoType) for
ISO 156765-4 protocol
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoTypes supported: $01 - $20) M 00 INFTYP
#3 InfoType#2 (InfoTypes supported: $21 — $40) U 20 INFTYP
#4 InfoType#3 (InfoTypes supported: $41 - $60) U 40 INFTYP
#5 InfoType#4 (InfoTypes supported: $61 - $80) U 60 INFTYP
#6 InfoType#5 (InfoTypes supported: $81 - $A0) U 80 INFTYP
#7 InfoType#6 (InfoTypes supported: $A0 - $CO) U AO INFTYP
U= User Optional.
Table|73. — Request vehicle information response message (request supported InfaType)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
data record of'stipported InfoTypes = [ INFTYPREC
#2 1* supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXXXN DATA_A
#4 Data B: supported InfoTypes, M XXXXXXXX DATA B
#5 Data C: supported InfoTypes, M XXXXXXXN DATA_C
#6 Data D ouppui‘tcd :I IfUTyPCO ] InV’: AAAAAAAAN DATA_D
data record of supported InfoTypes = [ INFTYPREC
#n-4 m" supported InfoType C1 XX INFTYP
#n-3 Data A: supported InfoTypes, c2 XXXXXXXX DATA_A
#n-2 Data B: supported InfoTypes, Cc2 XXXXXXXX DATA B
#n-1 Data C: supported InfoTypes, c2 XXXXXXXX DATA_C
#n Data D: supported InfoTypes ] c2 XXXXXXXX DATA_D

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

C2 = Conditional — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected
INFOTYPE value (see C1)
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Evaluation

criteria:

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

5.17.3 Request next unsupported INFOTYPE-support INFOTYPE ($20, $40, $60, $80, $A0, $CO, or
$EO) to ensure ECU can respond properly to an unsupported INFOYTPE and does not terminate
communication.

Evaluati0|||

Transmit $ervice $01, PID $00 request message to determine if any emission=related E

criteria:

dropped olit of communication.

Operator grompt 1 asks for the number of emission-related ECUs in the vehicle! If the specifi

CUs have

cd number

of emission-related ECUs do not positively respond to an OBD diagnostic ‘fessage, this shall pe flagged
as a failurg.
Procedurg:
5.17.4 [For J1850, ISO 9141-2 and ISO 14230-4 protocols] TFransmit Service $09, INFOTYPE|= $01.
Table 74. — Request vehicle information request message for all protocols
Message direg¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Regquest vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount VIN 01 INFTYP
Table 75. —'Request vehicle information response message
Message direg¢tion: | All ECUs(—jExternal test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType<01 — MessageCount VIN 01 INFTYP
#3 Megssage Count VIN = 5 response messages 05 MC_VIN

Evaluation criteria:

Response message for INFOTYPE $01 should return a value of $05 for J1850, ISO 9141-2 and I1SO

14230-4.

5.17.5 [For all protocols] Transmit Service $09, INFOTYPE = $02 (VIN).
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Table 76. — Request vehicle information request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP

Table 77 — R t vehicle inf . for 1SO 15765-4

Message dire¢tion: | ECU #1 — External test equipment

Message fype: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Nymber of data items: 01 01 NODI
#4 15| ASCII character of VIN XX VIN
#5 2" ASCII character of VIN XX VIN
#6 3'{ ASCII character of VIN XX VIN
#7 4"| ASCII character of VIN XX VIN
#8 5"1 ASCII character of VIN XX VIN
#9 6"[ ASCII character of VIN XX VIN
#10 7"l ASCII character of VIN XX VIN
#11 8"I ASCII character of VIN XX VIN
#12 9"l ASCII character of VIN XX VIN
#13 10" ASCII character of VIN XX VIN
#14 11[" ASCII character of VIN XX VIN
#15 12" ASCII character of VIN XX VIN
#16 13" ASCII character of VIN XX VIN
#17 14" ASCII character of VIN XX VIN
#18 19" ASCII character of VIN XX VIN
#19 16" ASCII character of VIN XX VIN
#20 171" ASCII character of VIN XX VIN

Table 78. — Request; vehicle information response message for J1850, ISO 14230-4 and
1ISO 9141-2

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request/vehicle information response SID M 49 SIDPR
#2 InfoType M 02 INFTYP_
#3 tessageCount vt 01=05 MC_
#4 data record of InfoType =[ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data C, C XX DATA C
#7 DataD ] C XX DATA D

C = Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:

For response to INFOTYPE $02, five response messages should be received for J1850, ISO 9141-2 and
ISO 14230-4. The response consists of the following messages:
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Message # 1 shall contain three pad bytes of $00, followed by VIN character # 1.

Message # 2 shall contain VIN characters # 2 through # 5 inclusive.
Message # 3 shall contain VIN characters # 6 through # 9 inclusive.
Message # 4 shall contain VIN characters # 10 through # 13 inclusive.
Message # 5 shall contain VIN characters # 14 through # 17 inclusive.

For ISO 15765-4, there is only one response message that consists of all VIN characters without any pad

bytes.

Only one BCU on the vehicle shall support INFOTYPE $02 (VIN).
All characters must be printable ASCII.

The VIN year character (position 10) must correspond to the model yearyentered by the

Prompt 3.

bperator in

Table 79. — VIN Year Character
VIN Character Model Year Model Year
A 2010
B 1981 2011
C 1982 2012
D 1983 2013
E 1984 2014
F 1985 2015
G 1986 2016
H 1987 2017
J 1988 2018
K 1989 2019
L 1990 2020
M 1991 2021
N 1992 2022
R 1993 2023
R 1994 2024
S 1995 2025
T 1996
V 1997
W 1998
X 1999
Y 2000
. 2004
2 2002
3 2003
4 2004
5 2005
6 2006
7 2007
8 2008
9 2009
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Procedure:

5.17.6 [For J1850, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.

Table 80. — Request vehicle information request message for all protocols

Message direction:

External test equipment — All ECUs

Request

Message Type:

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Ré¢quest vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount Calibration ID 03 INFTYP

Table 81. — Request vehicle information response message
Message dire¢tion: | All ECUs — External test equipment
Message fype: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount CALID 03 INFTYP
#3 Mgssage Count Calibration ID = x response messages XX MC_CALID
Evaluation criteria:

Response[message for INFOTYPE $03 should“return a value that is a multiple of 4 for all protocols
except ISQ 15765-4.
5.17.7 [For all protocols] Transmit Service $09, INFOTYPE = $04 (CALID).
Table 82. — Request vehicle information request message for all protocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Ré¢quest yvehicle information request SID 09 SIDRQ
#2 InfoTypesCalibration Id 04 INFTYP
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Table 83. — Request vehicle information response message (1%) for ISO 15765-4

Message direction: | ECU#1 — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Id 04 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 DatzB XX DATA B
#6 Dita C XX DATA_C
#7 Data D XX DATA_D
#8 Data E XX DATA_E
#9 Data F XX DATA_F
#10 Data G XX DATA_G
#11 Data H XX DATA_H
#12 Data | XX DATA_I
#13 Data J XX DATA_J
#14 Data K XX DATA_K
#15 Data L XX DATA_L
#16 Data M XX DATA_M
#17 Data N XX DATA_N
#18 Data O XX DATA_O
#19 Data P XX DATA_P
#20 Data A XX DATA_A
#21 Data B XX DATA_B
#22 Data C XX DATA_C
#23 Data D XX DATA_D
#24 Data E XX DATA_E
#25 Data F XX DATA_F
#26 Data G XX DATA_G
#27 Data H XX DATA_H
#28 Data | XX DATA_I
#29 Data J XX DATA_J
#30 Data K XX DATA_K
#31 Data L XX DATA_L
#32 Data M XX DATA_M
#33 Data N XX DATA_N
#34 Data O XX DATA_O
#35 Data P XX DATA P

Table 84.4Request vehicle information response message for J1850, ISO 14230-4 and
ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 04 INFTYP_
#3 MessageCount M 01 - XX MC_
#4 data record of InfoType =[ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Data C, C XX DATA_C
#7 DataD] C XX DATA_D

C= Conditional — data A - D is only present if the requested InfoType = $02, $04, and $06
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Evaluation criteria:

The value of INFOTYPE $03 divided by 4 must match the number of 16 character CALIDs returned for
J1850, ISO 14230-4, ISO 9141-2.

All CALIDs must contain 1 to 16 printable ASCII characters.

Operator prompt 1_asks for the number of emission-related ECUs in the vehicle. Each emission-related
ECU shallfoutput one or more CALIDs. (Every OBD ECU must report its own CALID; howgver, some
ECUs may report multiple CALIDs).

Any unused CALID bytes must be reported as $00 and reported at the end on the CALID.

Procedure:

5.17.8 [For J1850, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE|= $05.

Table 85. — Request vehicle information request message for all protocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Ré¢quest vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount CVN 05 INFTYP

Table 86. — Request vehicle information response message

Message diregtion: | All ECUs — External test'equipment

Message fype: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount CVN 05 INFTYP
#3 Mgssage Count.CVN = x response messages XX MC_CVN

Evaluation criteria:

5.17.9 [Forallprotocols] Transmit Service $09, INFOTYPE = $06 (CVN).

It is assumed that the ECU has been running for at least 30 seconds and all CVNs have been calculated.

Table 87. — Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 INFTYP
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Table 88. — Request vehicle information response message for ISO 15765-4

Message direction:

ECU#1 — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 Number of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data B XX DATA_ B
#6 Data C XX DATA_C
#7 Data D XX DATA_D
#8 Data E XX DATA_E
#9 Data F XX DATA_F
#10 Data G XX DATA G
#11 Data H XX DATA_H

Table 89. — Request vehicle information response message for J1850, ISO 14230-4 and
1ISO 9141-2

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 06 INFTYP_
#3 MessageCount M 01 - XX MC_
#4 data record of InfoType =[ Data A, C XX DATA_A
#5 Data B, C XX DATA B
#6 Data €; C XX DATA_C
#7 Data'b ] C XX DATA_D

C = Conditignal — data A - D is only present if the requested InfoType = $02, $04, and $06
Evaluation criteria:

The value|of INFOTYRE-$05 must match the number of 8 character CVNs returned for 1I3O 9141-2,
J1850 and|ISO 14230-4.

If an ECU|doesnot support INFOTYPE $06, no response is allowed for ISO 15765-4, J1850 and 1SO
9141-2. FqrdSO 14230-4, the ECU can either not respond or send a negative response ($7F, §12).

All CVNs must contain 4 bytes of hex data.

Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. The
number of ECUs that report CVNs should match or exceed the number of ECUs input by the operator.

(Non-reprogrammable ECUs are not prohibited from outputting CVNs.)

Procedure:

5.17.10 [For J1850, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $07.
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Table 90. — Request vehicle information request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount IPT 07 INFTYP
Table 91. — Request vehicle information response message
Message diregtion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount IPT 01 INFTYP
#3 Mgssage Count IPT = x response messages XX MC_IPT
Evaluation criteria:
Response [message for INFOTYPE $07 should return a value, of.08 for all protocols except ISO[15765-4.
5.17.11 [For all protocols] Transmit Service $09, INFOTYPE = $08.
Table 92. — Request vehicle information request message for all protocols
Message dire¢tion: | External test equipment — AIKECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Ré¢quest vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP
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Table 93. — Request vehicle information response message (1) for ISO 15765-4

Message direction:

ECU#1 — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 10 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_ B: X counts XX OBDCOND B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1 B
#10 CATCOND1_A: X counts XX CATCOND1_A
#11 CATCOND1 B: X counts XX CATCOND1 B
#12 CATCOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATCOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 O2SCOMP1_A: X counts XX O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 02SCOMP1 B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 02SCOND1 B: X counts XX 02SCOND1 B
#20 O2SCOMP2_A: X counts XX 02SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 O2SCOND2_A: X counts XX O2SCOND2_A
#23 02SCOND2 B: X counts XX 02SCOND2 B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X counts XX EGRCOND_A
#27 EGRCOND_B: X counts XX EGRCOND B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVYAPCOMP_A: X counts XX EVAPCOMP_A
#33 EVAPCOMP_B: X €ounts XX EVAPCOMP_B
#34 EYAPCOND_A X'counts XX EVAPCOND_A
#35 EVAPCOND( B; X counts XX EVAPCOND B
TabIF 94— Request vehicle information response message for J1850, ISO 14230-4 and
1SO 9141-2
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-08 MC_
#4 data record of InfoType =[ Data A, M XX DATA_A
#5 Data B, M XX DATA B
#6 Data C, M XX DATA_C
#7 DataD] M XX DATA D
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Evaluation criteria:

The value of INFOTYPE $07 must match the number of returned response messages.

All In-use Performance data must be 32 bytes data.

If an ECU does not support INFOTYPE $08, no response is allowed for ISO 15765-4, J1850 and ISO
9141-2. For ISO 14230-4, the ECU can either not respond or send a negative response ($7F, $12).

INFOTYPHE $08 (In-use performance data) must be supported for the 2007 MY. If the vehicle i a 2005 or
2006 MY Jehicle that does not support in-use performance data, this shall be flagged asfailurg, however,
the manufacturer can present the CARB Executive Officer with the manufactureris ‘proposef phase-in
plan and ah explanation as to why the vehicle is not required to comply. .

5.18 Verify Service $01 data in reverse order

Purpose: [To verify that all ECUs respond correctly to Service $01 requests, even in reversg order, to

determine |which PIDs are supported by each ECU, both indicatéd as supported and ingdicated as

unsupporte¢d.

Procedurg:

5.18.1 [For all protocols] Transmit Service $01, PID_stpport PIDs $EO, $C0, $A0, $80, $60| $40, $20,
and $00 request messages (in reverse order)to determine which PIDs are supported.[Note PIDs
reported by each ECU as being supportegd;

Table 95. — Request current powertrain diagnostic data request message, reverse order for
all protocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request current powertrain diagnostic data request SID 01 SIDRQ

#2 PID used to determine PID support for PIDs XX PID

Table 96. |— Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR

data record of supported PIDs = | PIDREC_

#2 1% supported PID M XX PID

#3 Data A: supported PIDs, M XXXXXXXX DATA_A

#4 Data B: supported PIDs, M XXXXXXXX DATA_B

#5 Data C: supported PIDs, M XXXXXXXX DATA_C

#6 Data D: supported PIDs ] M XXXXXXXX DATA D

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

C2

Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)
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Evaluation criteria:
Each ECU must report the same set of supported PIDs as was reported in Section 5.10.1

5.18.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (in
reverse order) (PIDs $EO, $C0) and (PIDs $A0, $80, $60, $40, $20, $00) and again note results.

Table § 5 der for
ISO 15765-4 protocol
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs A1-EQ AO PID
#3 PID used to determine PID support for PIDs 81-A0 80 PID
#4 PID used to determine PID support for PIDs 61-80 60 PID
#5 PID used to determine PID support for PIDs 41-60 40 PID
#6 PID used to determine PID support for PIDs 21-40 20 PID
#7 PID used to determine PID support for PIDs 01-20 00 PID

Table 98] — Request current powertrain diagnostic'data response message (report suplported PIDs)

Data Byte Parameter Name Cvt Hex VaIuLl Mnemonic
#1 Rpquest current powertrain diagnostic, data response SID M 41 SIDPR
data record of supported PIDs = [ PIDREC_
#2 1% supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA D
data record efisupported PIDs = | PIDREC _
#n-4 m™" supported PID C1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXXXX DATA_B
#n-1 Data C: supported PIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] C2 XXXXXXXX] DATA D

C1 = Conditional — PID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)

Evaluation criteria:
Each ECU must report the same supported PIDs for single and group request messages.

5.18.3 [For all protocols] Request all PIDs in reverse order ($FF through $01), even if not supported, to
ensure ECU can respond properly to unsupported PIDs and does not terminate communication.
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Table 99. — Request current powertrain diagnostic data request message for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID
Table 100.— Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M 44 SIDPR
data record of 1% supported PID = [ PIDREC _
#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_B
#5 data C, C1 XX DATA_C
#6 dataD] C1 XX DATA_D
C1 = Conditignal — “data B - D” depend on selected PID value
Evaluation criteria:
All PIDs that are indicated as supported by the forward-orderPID support map in Section 5.10.1 must be
supported,
Note: It is hot an error to return a PID that was not supported on J1850, and ISO 9141-2. On IS0 15765-
4, the ECU shall not respond to an unsupported;PID. On ISO 14230-4, the ECU can either resgond with a
negative r¢gsponse message ($7F, $12) or not.respond to a request for an unsupported PID.
Transmit $ervice $01, PID $00 request-message to determine if any emission-related HCUs have
dropped olit of communication.
Operator grompt 1 asks for thespumber of emission-related ECUs in the vehicle. If the specified number
of emission-related ECUs do 'not positively respond to an OBD diagnostic message, this shall be flagged
as a failurg.
5.19 Verify Service $01 idle message timing
Purpose: [lo verify that all ECUs continue to remain initialized and in a diagnostic session evep if the test
tool at senfls_diagnostic messages the maximum allowed interval.
Procedure:
5.19.1 [For all protocols] Transmit the Service $01 PID $00 request at the maximum allowed time

interval (4,900 ms) for 15 seconds (3 requests).
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Table 101. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
Table 102. — Request current powertrain diagnostic data response message (reportisupported
PIDs)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 1% supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA D
C1 = Conditignal — PID value shall be the same value as included in the’request message if supported by the ECU

C2 = Conditignal — value indicates PIDs supported; range of supported PIDs depends on selected PID valjie (see C1)

Evaluation criteria:

Verify that|a response is received for every requést. If all responses are not received, this will

as a failurg.

5.20 Verify Service $01 burst message timing

Purpose: To verify that all ECUs _continue to remain initialized and in a diagnostic seg
if the test[tool at sends diagnestic messages the maximum allowed rate.

Procedure:

5.20.1 [For all protocols] Transmit the Service $01 PID $00 request at the maximum all

Alfernate between Service $01 PID $00 and PID $01.

Request PI>$00 and $01 for 5 seconds at the maximum rate defined by ISO 15031-5 P3 tim

H £ 1O O4-44 0O LIQA 44000 4 T : Dl £ oo Lo
L|ne = 55 Mo 101 TOU IJTa 12 dIU TOoU 142004, TITICIC 1o TTU o UCTimnuorTr 101 J1oovu dalid 1o

be flagged

sion even

bwed rate.

ng. (P3 K-

15765-4

which means that the test tool can send another request immediately after all expected responses have

been received.)

Table 103. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 or 01 PID
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Table 104. — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 1% supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 DataDsupported PIDs XRXXKKXA DATA D

C1 = Conditignal — PID value shall be the same value as included in the request message if supported by'the ECU

C2 = Conditig

nal — value indicates PIDs supported; range of supported PIDs depends on selected(PID valyie (see C1)

Evaluation criteria:

Verify that

Verify that
J1850, an(
number of

a response is received for every request and that the data link remains initialized.

at least 100 responses are received for ISO 15765-4, at Iéast 50 responses are r¢
| at least 4 responses are received for ISO 14230-4 and’ISO 9141-2. Fewer than th
responses may indicate a throughput problem betweefthe J2534 interface and the

bceived for
B minimum
FCU.
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6. Test vehicle with a pending code by inducing a fault

Purpose: This group of tests will establish that under normal operating conditions communication can be

established and that all supported test services behave correctly in the presence of an induced
6.1 Induce circuit fault

Procedure:

fault.

6.1.1  With ignition off and engine off, disconnect a sensor that is tested continuously, (e)g.| ECT, TP,

IAT, MAF, etc.); a fault that will generate a MIL light and a single DTC with the engin

idling in a

shprt period of time (i.e. < 10 seconds) for only one ECU. The selected fault'must illuminate the
MIL using two driving cycles, not one driving cycle (like GM “Type A” DTC) to’allow prgper testing

of |Service 07 and freeze frame. If a DTC that sets in two driving cycles’cannot be
acfeptable to use a fault that sets in one driving cycle. If this is ¢the’ case, a pendi
copfirmed DTC, and MIL will be set on the first driving cycle.

6.1.2 Start engine, let idle for one minute or whatever time it takes{io set a pending DTC. N
powertrain control systems have engine controls that ean start and stop the engi
regard to ignition position. The operator must ensuredhat the engine is on when perf
tegt, e.g. turn on A/C or defroster.

6.2 Estgblish communication (J1978 / ISO 15031-4),)engine running

Purpose: [To verify that one, and only one, of thevallowed protocols is supported and that
sends a repponse message of the correct format.
Protocol Determination Procedure:

621 T
J

t tool sends Service $01PID $00 request message for each of the protocols
978 /1SO 15031-4) intthe following sequence:

J1850 41.
J1850 10.

Kbps PWM

Kbps VPW

-4 (fast bau@’rate initialization) (wait 5 seconds before trying next protocol)
-4 (slow-baud rate initialization) (wait 5 seconds before trying next protocol)
(wait 5.seconds before trying next protocol)

-4 < A4-bit

-42 29 bit

sted, it is
hg DTC, a

ote: Some
nhe without
prming the

he vehicle

below per

Check battery voltage at the J1962 connector pin 16.
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Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using

this protocol. Continue with cycling thru the remainder of the protocols.

Table 105. — Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte —Deseription{(AlPID-values-are-in-hexadeeimall—Byte Value {Hex)y, | Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID

Table 106. — ECU#x response: Request current powertrain diagnostic data.response message

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 D4ta byte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 D3ata byte C, representing support for PIDs XXXXXXXX b DATA C
#6 D4ta byte D, representing support for PIDs XXXXXXXX b DATA_D
Evaluation criteria:

If a positivé response is generated on mare than one protocol, this shall be flagged as a failure

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

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

6.3 Verify Serviceé $07 — Request pending emission-related DTCs, engine running

Purpose: [To vefify that all ECUs respond correctly to a Service $07 request and there is at least one
pending ernission-related DTC reported.

Procedure:

6.3.1 Every 0.500 seconds, tool will request pending DTCs. If DTC is set, tool will prompt user that
DTC has been set and to continue. If no pending DTC is set, after 30 seconds the tool will prompt

the user to continue without a pending DTC (logged as a failure).

6.3.2 [For all protocols] Transmit a Service $07 request message.
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Table 107. — Request emission-related diagnostic trouble codes detected during current or last

completed driving cycle request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 07 SIDRQ
current or last completed driving cycle request SID
Table 10B. — Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle response message for ISO 15765-4
Message diregtion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte’Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
Table 10p. — Request emission-related diagnostic trouble‘codes detected during currept or last
completed driving cycle response message forJ1850, ISO 9141-2 and ISO 1423014
Message diregtion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in.héxadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 DTC#1 (High Byte) XX DTC1HI
#3 DTC#1 (Low Byte) XX DTC1LO
#4 DTC#2 (High Byte) XX DTC2HI
#5 DTC#2 (Low Byte) XX DTC2LO
#6 DTC#3 (High Byte) XX DTC2HI
#7 DTC#3 (Low Byte) XX DTC2LO
C =Conditiongl — DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is included the DTC
values shall cgntain $00
Evaluati0||1 criteria:

Verify that at least one Service $07 pending DTC response with a non-zero DTC is received. (all
protocols)

For 1ISO 15765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.

If an ECU has no DTCs to report, it shall respond in the following manner:

For SAE J1850 and ISO 9141-2 interfaces, no response is preferred, but a positive response
message indicating no DTCs is allowed (DTC#1, DTC#2, and DTC#3 shall be all set to $0000).
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For ISO 15765-4 interfaces, the ECU will respond with a message indicating no DTCs by setting the
parameter # of DTC to $00.

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

6.4 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests if a freeze frame is stored.

Procedure:

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

Table 110. — Request powertrain freeze frame data response message’for all protgcols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 R¢quest powertrain freeze frame data response SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO

Table 111. — Request powertrain freeze frame data response message

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (all values are’in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest powertrain freeze frame dataresponse SID 42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Freme # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA B

Evaluation criteria:

If an ECU Hoes notsupport Service $02, it shall not respond to a Service $02 request for SAE J1850, ISO
9191-2, or|1IS@,15765-4 protocols. The ECU can either not respond or send a negative resppnse ($7F,
$11) for ISO-14230-4 protocol.

Freeze frame may be stored when pending DTC is set; however, it is not required. If freeze frame is not
stored for pending codes, PID $02 is reported as $0000 for all ECUs. If this is the case, skip the
remainder of section 6.4.

If freeze frame is supported for pending codes, verify that Frame $00, PID $02 is the same as any one of
the DTCs reported in Service $07 for every ECU.
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Procedure

6.4.2

[For all protocols] If freeze frame is supported for pending codes (i.e. an ECU responded with a

PID $02 Freeze Frame DTC), Transmit Service $02, Frame $00, PID support PIDs $00, $20,
$40, $60, $80, $A0, $CO, and $EO, Frame $00 request messages through the highest supported
PID to determine which PIDs are supported. Note PIDs reported by each ECU as being

supported.
Table 112. — Request powertrain freeze frame data request message (read supported PIDs)
for all protocols
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
Table [113. — Request powertrain freeze frame data response message (report freeze frame
PID values)
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 1% supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data‘A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D
C1 = Conditignal — “data B - D” depend .on-selected PID
Evaluation criteria:
If at least gne ECU doesnot support Service $02, PID $00, Frame $00, this shall be flagged as|a failure.
If only ond ECU, supports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04,| $05, $0C,
$0D, and (11_Mmust be supported by the vehicle for spark ignition engines. If only one ECU supports
Service $02; Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C, and $0D must be| supported
by the vehleteforcompression-ignition-engines:

When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, $0D, and $11 must be supported by each corresponding ECU for spark ignition engines.
When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, and $0D must be supported by each corresponding ECU for compression ignition

engines.

If all PID support PIDs for an ECU indicate that no PIDs are supported, this shall be flagged as a failure.
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Procedure:

6.4.3 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as three messages
(PIDs $00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $C0, $E0) and again note results.

Table 114. — Request powertrain freeze frame data request message (read supported PIDs)
for ISO 15765-4

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/C 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/C 00 FRNO_
U= User Optional
C = Conditignal — parameter is only included if preceding PID# is included

Table 115. — Request powertrain freeze frame .data response message (report freeze frame

PID values)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 1% supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m"™ suppofted PID c2 XX PID_
#3 frame # Cc2 XX FRNO_
#4 data‘record of m" supported PID = [ data A, c3 XXXXXXXX DATA_A
#5 dataB; c4 NAIAVAVAVATaY DATA B
#6 data C, C4 XXXXXXXX DATA_C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditional — “data B - D” depend on selected PID

C2 = Conditional — parameter shall be the same value as included in the request message if supported
C3 = Conditional — data A shall be included if preceding PID is supported

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

Evaluation criteria:

Each ECU must report the same supported PIDs for single and group request messages.
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6.4.4

[For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-

$7F, $81-$9F, $A1-$BF, $C1-$DF SE1-$FF), send the corresponding Service $02 Frame $00
PID request message and evaluate the response for each ECU.

Table 116. — Request powertrain freeze frame data request message (read supported PIDs)

for all protocols

Data Byte ; Parameter Name Cvt | Hex Value | Mnemonic
#1 RLquest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 117.— Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID
Evaluation criteria:

Each ECU| that indicated support foraPID and has a freeze frame DTC stored in Frame $0Q, PID $02,
must send|a positive response.
Each ECU| that 1) did not indicate support for a PID or 2) indicated support for a PID but hag no freeze
frame DT( stored in Frame'$00, PID $02, shall respond in the following manner:

For SAE J1850 and ISO 9141-2, no response is preferred, but a positive response is allowgd.

For ISD 15765-4, the ECU shall not respond.

For IS6-+4236-4n0 responseis plcfm red;buta ||c9ativc responsemessage ($7F, $12) is allowed.

For 1ISO 15765-4 protocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02
request for PID $01, PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $SE1-$FF.

6.4.5

group and note the response.

[For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU as a
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Table 118. — Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 uU/C 00 FRNO
#6 PID U XX PID
#7 frame #00 U/C 00 FRNO_

U= User Optional

C = Conditignal — parameter is only included if preceding PID# is included

Table 119.— Request current powertrain diagnostic data response méssage

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m™ supported PID c2 XX PID_
#3 frame # Cc2 XX FRNO_
#4 data record of m" supported PID = [.data A, c3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, Cc4 XXXXXXXX DATA _C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

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

C3 = Conditignal — data A shall\be included if preceding PID is supported

C4 = Conditignal — parameters and values for “data B - D” depend on selected PID number
Evaluation criteria:
Each ECU must respond with the same data value for each PID for single PID requests and|group PID
requests.
6.4.6 Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) (if available

as determined in 6.4.2) to ensure ECU can respond properly to unsupported PID and does not
terminate communication.

Evaluation criteria:

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

-92-



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

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

6.5 Verify Service $03 — Request emission-related DTCs, engine running

Purpose: To verify that a proper response indicating no stored DTCs is received and to verify that the
MIL is off.

Procedure:

6.5.1  [For all protocols] Transmit Service $03. Verify that a proper response is recejved.

Table 120. — Request emission-related diagnostic trouble codes request message
for all protocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

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

#1 Régquest emission-related DTCs request SID 03 SIDRQ

Table 121 — Request emission-related diagnostic trouble.codes response message for |SO 15765-4

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

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

Table 122.— Request emission-related diagnostic trouble codes response message for ISO 14230-4

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

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

#1 Ré¢quest emissionh-related DTC response SID 43 SIDPR

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

Evaluation criteria:

If a “Type A — one driving cycle” fault was induced, a confirmed DTC will be set and the MIL will be
illuminated on the first driving cycle. If 6.5.1 results in at least one confirmed DTC, skip to section 7.4.2
and continue.
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Each ECU that has no DTCs to report shall respond in the following manner:

For J1850 and ISO 9141-2, no response is preferred, but a positive response message indicating no
DTCs is allowed.

For ISO 14230-4, a positive response containing no DTCs is required. (DTC#1, DTC#2, and DTC#3
shall be all set to $0000).

For IS

15765-4, a positive response message indicating no DTCs is required (Numbsg

paramegter is set to $00)

r of DTCs

Procedurg:
6.5.2 [For all protocols] Transmit Service $01, PID $01 request message and note results.
Table 123. — Request current powertrain diagnostic data request'message for all prgtocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
Table 134.— ECU# x response: Request current powertrain diagnostic data response message
Message dire¢tion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (All PID.values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest current powertrain diagnostic data response SID 41 SIDPR
#2 PIP: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: status, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system'-/Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Cg3talyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_ D

Evaluation criteria:

DATA_A,

IS U-o mMust be Zero (no DI1LUS) and DATA_A DI 7 muUst be Zero (IVIIL 1S OIT).
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7. Test vehicle with a confirmed code by retaining fault
7.1 Continue to induce circuit fault
Procedure:

7.1.1  Turn ignition off (engine off) for 30 seconds. Keep sensor disconnected.

7.1.2 Start engine, let idle for one minute or whatever time it takes to set a confirmed DTC and
illyminate the MIL. Note: Some powertrain control systems have engine controls.thigt can start

and stop the engine without regard to ignition position. The operator must ensure’that
is pn when performing the test, e.g. turn on A/C or defroster.

7.2 Estgblish communication (J1978 / ISO 15031-4), engine running

Purpose: [To verify that one, and only one, of the allowed protocols is)supported and that
sends a repponse message of the correct format.
Protocol Determination Procedure:

7.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols
(J1978 / ISO 15031-4) in the following sequence:

J1850 41.¢ Kbps PWM

J1850 10.4 Kbps VPW

(wait 5 seconds before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 14230-4 (fast baud rate initialization)\(wait 5 seconds before trying next protocol)
ISO 15765-4 — 29 bit

ISO 15765-4 — 11 bit

Check batfery voltage at the J1962 connector pin 16.

Note the fifst protocol thatiresponds to the OBD request. Remainder of the tests below shall b
this protocpl. Continue\with cycling thru the remainder of the protocols.

Table {125, << Request current powertrain diagnostic data request message for all pro

the engine

he vehicle

below per

b run using

tocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 126. — ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data byte A, representing support for PIDs 01 TXXXXXXX b DATA A
#4 gta byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 D4ta byte C, representing support for PIDs XXXXXXXX [ DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXXD DATA_D
Evaluation criteria:

If a positive response is generated on more than one protocol, this shall be flagged as a failure
Operator grompt 1 asks for the number of emission-related ECUs in the\vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failurg.
Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
7.3 Verify Service $07 - Request pending emission~related DTCs, engine running
Purpose: [To verify that all ECUs respond correctly to a Service $07 request and there is af least one
pending ernission-related DTC set even though the DTC is now a confirmed DTC as well.
Procedurg:
7.3.1  [For all protocols] Every 0.500/seconds, tool will request pending DTCs by transmitting a Service
$0J7 request message. If DTC is set, tool will inform the user that DTC has been set ang continue.
If @after 30 seconds, no~pending DTC is set, the tool will continue to wait for a DTC to pe set, but
will allow the user the,option to continue without a pending DTC (flagged as a failure).
Table 12f. — Request emission-related diagnostic trouble codes detected during currept or last
completed driving cycle request message for all protocols
Message dire¢tiont | External test equipment — All ECUs
Message Typer | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 07 SIDRQ

current or last completed driving cycle request SID
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Table 128. — Request emission-related diagnostic trouble codes detected during current or last

completed driving cycle response message for ISO 15765-4

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECI} Q1 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
Table 12P. — Request emission-related diagnostic trouble codes detected during currept or last
completed driving cycle response message for J1850, ISO 9141-2 and ISO 142304
Message dire¢tion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 DTC#1 (High Byte) XX DTC1HI
#3 DTC#1 (Low Byte) XX DTC1LO
#4 DTC#2 (High Byte) XX DTC2HI
#5 DTC#2 (Low Byte) XX DTC2LO
#6 DTC#3 (High Byte) XX DTC2HI
#7 DTC#3 (Low Byte) XX DTC2LO
C =Conditiongl — DTC#1, DTC#2, and DTC#3 . are always present. If no valid DTC number is included the DTC

values shall contain $00

Table 130.— Request emission-related diagnostic trouble codes detected during current or last

completed driving cycle response message for ISO 15765-4

Message diregtion: | All ECUs —(External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or_last'completed driving cycle response SID
#2 # of DTC4number of emission-related DTCs stored in this ECU} 00 #OFDTC

Evaluatiorrcriteria:

Verify that at least one Service $07 pending DTC response with a non-zero DTC is received. (all

protocols)

For 1ISO 15765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.

If an ECU has no DTCs to report, it shall respond in the following manner:

For SAE J1850 and ISO 9141-2 interfaces, no response is preferred, but a positive response
message indicating no DTCs is allowed (DTC#1, DTC#2, and DTC#3 shall be all set to $0000).
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For ISO 15765-4 interfaces, the ECU will respond with a message indicating no DTCs by
parameter # of DTC to $00.

For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTC
DTC#2, and DTC#3 shall be all set to $0000).

7.4 Verify Service $03 — Request emission-related DTCs, engine running

setting the

s (DTC#1,

Purpose: To verify that a proper response indicating at least one stored DTC is received and to verify

that the MIL is still on.

Procedure:

7.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper r¢sponse is

reg¢eived.

Table 131. — Request emission-related diagnostic trouble codes request messag
for all protocols

je

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Régquest emission-related DTCs request SID 03 SIDRQ
Table 134. — Request emission-related diagngstic trouble codes response message for(ISO 15765-4

Message dire¢tion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTCsresponse SID 43 SIDPR
#2 # ¢of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
Table 133]— Request emission-related diagnostic trouble codes response message for 41850, ISO

9141-2 and ISO 14230-4

Message dire¢tion: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#2 Low Byte: xx XX DTC2LO
#6 DTC#3 High Byte: xx XX DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO
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Table 134. — Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message direction: | All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
Table 135.— Request emission-related diagnostic trouble codes response message for ISO 14230-4
Message diregtion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
Verify that|at least one Service $03 DTC responsé-with a non-zero DTC is received. (All protocpls)
For 1ISO 18765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.
Each ECU|that has no DTCs to repott shall respond in the following manner:
For J1B50 and I1SO 9141-2,"no response is preferred, but a positive response message inglicating no
DTCs |s allowed.
For ISP 14230-4,.positive response containing no DTCs is required. (DTC#1, DTC#2, gnd DTC#3
shall be all set 16 $0000).
For ISP 15765-4, a positive response message indicating no DTCs is required (Numbgr of DTCs

paramgtenis set to $00)

7.4.2

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

Table 136. — Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
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Table 137.— ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Monitor status since DTCs cleared 01 PID
#3 MIC:"status, Number of emission-related DTCs TXXXXXXX D = $XX DATA A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX bra/$XX DATA_C
#6 C4qtalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXOOx% b = $XX DATA_D
Evaluation criteria:

DATA_A, bits 0-6 must be greater than or equal to one (at least one DTC)and DATA_A bit 7| must be 1

(MIL is on)| for at least one ECU.

7.5 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: [To verify that all ECUs respond correctly to Service $02 requests and that at least one ECU

contains freeze frame data for a confirmed DTC.

Procedurg:

7.5.1  [For all protocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DT(Cs. Freeze
frgme must be present in at least one ECU while a confirmed DTC is present. (All protdcols)

Table 138. — Request powertrain freeze frame data response message for all protgcols

Message dire¢tion: | External test eéquipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powerirain freeze frame data response SID 02 SIDRQ
#2 PID: DTC that_caused required freeze frame data storage 02 PID
#3 Freme # 00 FRNO

Table T39. — Request powertrain freeze frame data response message
Message direction: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA_B
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Evaluation criteria:

Verify that Frame $00, PID $02 is the same as one of the DTCs reported in Service $07 or Service $03
for every ECU. There should be at least one DTC stored. (All protocols)

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, ISO
9191-2, or ISO 15765-4 protocols. The ECU can either not respond or send a negative response ($7F,
$11) for ISO 14230-4 protocol.

Procedure:

7.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20,” $40| $60, $80,
$A0, $CO, and $EO, Frame $00 request messages through the highest\supported PID to
determine which PIDs are supported. Note PIDs reported by each ECU as being suppagrted.

Table 140. — Request powertrain freeze frame data request message((read supported PIDs)
for all protocols

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO _

Table 141. — Request powertrain freeze frame dataresponse message (report freeze frame PID
values)

Data Byte Parameter Nameé Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data-response SID M 42 SIDRQ
#2 1% supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D

C1 = Conditignal — “data B «.D* depend on selected PID

Evaluation criteria:

If at least gne-ECU does not support Service $02, PID $00, Frame $00, this shall be flagged as|a failure.

If only one ECU supports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C,
$0D, and $11 must be supported by the vehicle for spark ignition engines. If only one ECU supports
Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C, and $0D must be supported
by the vehicle for compression ignition engines.

When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, $0D, and $11 must be supported by each corresponding ECU for spark ignition engines.
When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02,
$04, $05, $0C, and $0D must be supported by each corresponding ECU for compression ignition
engines.
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If all PID support PIDs for an ECU indicate that no PIDs are supported, this shall be flagged as a failure.
Procedure:

7.5.3 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as three messages
(PIDs $00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $CO0, $E0) and again note results.

Table 42— Requestpowertraim freeze frame data Tequest message (read supported PIDs)
for ISO 15765-4

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 Frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 U 20 PID
#5 Frame #00 u/C 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 Frame #00 u/C 00 FRNO_
U= User Optional
C = Conditignal — parameter is only included if preceding PID#is included
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Table 143. — Request powertrain freeze frame data response message (report freeze frame

PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDRQ
#2 1% supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 15 Qllppnrfpd PID = [ data A M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XHXXXXXX DATA D
#2 m™ supported PID c2 XX PID_
#3 Frame # C2 XX FRNO _
#4 data record of m" supported PID = [ data A, C3 XXXXXXXX DATA_A
#5 data B, Cc4 XXXXXXXX DATA_B
#6 data C, C4 XXXXXXXX DATA_C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

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

C3 = Conditignal — data A shall be included if preceding PID is supported

C4 = Conditignal — parameters and values for “data B - D” depend on selected PID number
Evaluation criteria:
Each ECU|must report the same supported'RIDs for single and group request messages.
7.5.4 [For all protocols] For all PIDS supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41/-$5F, $61-

$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF), send the corresponding Service $02 Frame $00
PID request message and'note the response for each ECU.
Table 144. — Request.powertrain freeze frame data request message (read supported PIDs)
for all protocols

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 quuest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
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Table 145.— Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B C1 XXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXKXKXX DATA D

C1 = Conditignal — “data B - D” depend on selected PID
Evaluation criteria:

Each ECU| that indicated support for a PID and has a freeze frame DTC stered in Frame $0Q, PID $02,
must send|a positive response.
Each ECU| that 1) did not indicate support for a PID or 2) indicated support for a PID but hag no freeze
frame DTQ stored in Frame $00, PID $02, shall respond in the following manner:

For SAE J1850 and ISO 9141-2, no response is preferred, but a positive response is allowgd.

For ISP 15765-4, the ECU shall not respond.

For ISP 14230-4, no response is preferred, bat a negative response message ($7F, $12) ig allowed.
For 1ISO 16765-4 protocols, if PID $02 indicates $0000, the ECU shall not respond to a Sgrvice $02
request fof PID $01, PID $03-$1F, $21-$3F; $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF HE1-$FF.
7.5.5 [For ISO 15765-4 protocol .only] Request up to the first three supported PIDs for each ECU as a

group and note the response.
Table 146. — Request current powertrain diagnostic data request message foi
ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest.powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 u/C 00 FRNO_
#6 PID U XX PID
#7 frame #00 u/C 00 FRNO_

U= User Optional

C=

Conditional — parameter is only included if preceding PID# is included
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Table 147.— Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B C1 XXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXKXKXX DATA D
#2 m"™ supported PID c2 XX PID_
#3 frame # C2 00 FRNO_
#4 data record of m" supported PID = [ data A, C3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, C4 XXXXXXXX DATA_C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

C2 = Conditignal — parameter shall be the same value as included in thé reéquest message if supported
C3 = Conditignal — data A shall be included if preceding PID is supperted

C4 = Conditignal — parameters and values for “data B - D” dependon selected PID number

Evaluation criteria:

Each ECU must respond with the same data.value for each PID for single PID requests and|group PID
requests.

7.5.6 Rdquest next unsupported RID=support PID ($20, $40, $60, $80, $A0, $CO, or $SEO) (jf available
as| determined in 7.5.2) to ‘ensure ECU can respond properly to unsupported PID anfl does not
tegminate communication.

Evaluation criteria:

Transmit $ervice $01,» PID $00 request message to determine if any emission-related HCUs have
dropped olit of communication.

Operator grompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number
of emission-retated-ECYsdonotpositively respondto-amrOBDb-diagnostic- messagethis—shattbe flagged
as a failure.
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8. Test vehicle with fault repaired
8.1 Repair circuit fault and complete one driving cycles, MIL illuminated
Procedure:

8.1.1  Turn ignition off (engine off) for 30 seconds, connect sensor.

8.1.2 Start engine, let idle for one minute or whatever time it takes to run monitor and detej that there

is ho malfunction. Note: Some powertrain control systems have engine controls that'c
st@p the engine without regard to ignition position. The operator must ensure thatthe e
when performing the test, e.g. turn on A/C or defroster.

8.1.3 Turn ignition off (engine off) for 30 seconds. (This completes one driving cycle with no f

n start and
ngine is on

ault.)

8.1.4 Start engine, let idle for one minute or whatever time it takes to detect that lere is no

malfunction. Note: Some powertrain control systems have engine.controls that can st

I engine without regard to ignition position. The operatorimust ensure that the er
when performing the test, e.g. turn on A/C or defroster~(This starts the second dri
however, second driving cycle will not be complete untilkey is turned off.)

blish communication (J1978 / ISO 15031-4), engine running

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

Protocol Determination Procedure:

8.2.1 Test tool sends Service $01<RID $00 request message for each of the protocols
(J1978 / ISO 15031-4) in the\following sequence:

J1850 10.4 Kbps VPW
J1850 41.¢ Kbps PWM
(wait 5 seconds-before trying next protocol)

and stop
gine is on
ving cycle;

he vehicle

below per

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using

this protocol. Continue with cycling thru the remainder of the protocols.
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Table 148. — Request current powertrain diagnostic data request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

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

Table 14|9. — ECU# x response: Request current powertrain diagnostic data response llnessage

Message dire

ttion: | All ECUs — External test equipment

Message fype: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Rgquest current powertrain diagnostic data response SID 41 SIDPR

#2 PID requested 00 PID

#3 D4ta byte A, representing support for PIDs 01 TXXXXXXX b DATA_A

#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B

#5 D3ata byte C, representing support for PIDs XXXXXXXX b DATA C

#6 D4ta byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteria:

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

Operator grompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number

of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall pe flagged

as a failurg.

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

8.3 Verify Service $07 - Redquest pending emission-related DTCs, engine running

Purpose: [To verify that all ECUs respond correctly to a Service $07 request and there are mo pending

emission-related DTC seteven though the DTC is still a confirmed DTC.

Procedurg:

8.3.1 [Foriall'protocols] Every 0.500 seconds, tool will request pending DTCs. If DTCs is no [longer set,
toorwittprompt user that DTC has been cleared and to continue. if pending DTC tontinues to

8.3.2

stay set, every 30 seconds the tool will prompt the user to continue with a pending DTC (logged
as a failure).

Transmit a Service $07 request message.
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Table 150. — Request emission-related diagnostic trouble codes detected during current or last

completed driving cycle request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 07 SIDRQ
current or last completed driving cycle request SID
Table 151.—Regues - ssion-related-diagnostictrouble-codes-detected-du nt or last
completed driving cycle response message for ISO 15765-4
Message dire¢tion: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
cyrrent or last completed driving cycle response SID
#2 # ¢of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 152.— Request emission-related diagnostic trouble codes-detected during current or last

completed driving cycle response message for ISO 14230-4

Message dire

ttion: | All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Re¢quest emission-related DTC response SID 47 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
Verify that|no Service $Q7\pending DTC is set.
If an ECU has no DICs to report, it shall respond in the following manner:
For SAE U1850 and ISO 9141-2 interfaces, no response is preferred, but a positivd response
messajge’indicating no DTCs is allowed (DTC#1, DTC#2, and DTC#3 shall be all set to $0000).

For ISO 15765-4 interfaces, the ECU will respond with a message indicating no DTCs by setting the
parameter # of DTC to $00.
For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTCs (DTC#1,
DTC#2, and DTC#3 shall be all set to $0000).

8.4 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests when there is no DTC stored,
that freeze frame data is retained in the ECU while a confirmed DTC is present.
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Procedure:

8.4.1

frame must be retained in at least one ECU while a confirmed DTC is present.

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

Table 153. — Request powertrain freeze frame data response message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Re¢quest powertrain freeze frame data response SID 02 SIDRQ
#2 PIP: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO

Table 154. — Request powertrain freeze frame data response message
Message dire¢tion: | All ECUs — External test equipment
Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest powertrain freeze frame data response SID 42 SIDPR
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Low Byte of PXXXX XX DATA_B
Evaluation criteria:
Verify that|Frame $00, PID $02 is the .s@me as one of the DTCs reported in Service $07 or Service $03
for every HCU. There should be at least'one DTC stored.
If an ECU Hoes not support Serviee $02, it shall not respond to a Service $02 request for SAE J1850, ISO
9191-2, or|ISO 15765-4 pretocols. The ECU can either not respond or send a negative resppnse ($7F,
$11) for ISO 14230-4 protocol.
Procedurg:
8.4.2 [For all_protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40| $60, $80,

$A0-$CO, and $EO, Frame $00 request messages through the highest supported PID to
de ine whi U . y i upported.

Table 155. — Request powertrain freeze frame data request message (read supported PIDs)

for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
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Table 156. — Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1% supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID =[ data A, M XXXXXXXX DATA_A
#5 data B C1 XXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXKXKXX DATA D

C1 = Conditignal — “data B - D” depend on selected PID
Evaluation criteria:

If at least gne ECU does not support Service $02, PID $00, Frame $00, thisshall be flagged as|a failure.
If only ond ECU supports Service $02, Frame $00, PID $02, at a,minimum, PIDs $02, $04,| $05, $0C,
$0D, and 11 must be supported by the vehicle for spark ignition engines. If only one ECU supports
Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C, and $0D must be| supported
by the veh|cle for compression ignition engines.
When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum,|PIDs $02,
$04, $05, $0C, $0D, and $11 must be supported by,each corresponding ECU for spark ignitign engines.
When more than one ECU supports Service $02;,Frame $00, PID $02, then, at a minimum,|PIDs $02,
$04, $05,|$0C, and $0D must be supportediby each corresponding ECU for compressipn ignition
engines.
If all PID spipport PIDs for an ECU indicate that no PIDs are supported, this shall be flagged as [a failure.
Procedurg:
8.4.3 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as three|messages
(P|Ds $00, $20,$40), (PIDs $60, $80, $A0), and (PIDs $CO0, $E0) and again note resulis.
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Table 157. — Request powertrain freeze frame data request message (read supported PIDs) for

ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 L 20 PID
#5 frame #00 u/C 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/C 00 FRNO_

U= User Optional

C = Conditignal — parameter is only included if preceding PID# is included

Table [158. — Request powertrain freeze frame data response message (report freeze frame
PID values)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDRQ
#2 1% supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A:; M XXXXXXXX DATA_A
#5 data'B; C1 XXXXXXXX DATA B
#6 dataC, C1 XXXXXXXX DATA C
#7 data D ] C1 XXXXXXXX DATA_D
#2 m" supported PID c2 XX PID_
#3 Frame # C2 XX FRNO_
#4 data record of m" supported PID = [ data A, c3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, Cc4 XXXXXXXX DATA _C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “dataB - D” depend on selected PID

C2 = Conditignal —<¢parameter shall be the same value as included in the request message if supported

C3 = Conditignal+— data A shall be included if preceding PID is supported

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

Evaluation criteria:

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

8.4.4

[For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-
$7F, $81-$9F, $A1-$BF, $C1-$DF SE1-$FF), send the corresponding Service $02 Frame $00

PID request message and note the response for each ECU.
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Table 159. — Request powertrain freeze frame data request message (read supported PIDs)

for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 160.— Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

Evaluation criteria:
Each ECU| that indicated support for a PID and has\a freeze frame DTC stored in Frame $0Q, PID $02,
must send|a positive response.
Each ECU| that 1) did not indicate support for a PID or 2) indicated support for a PID but hag no freeze
frame DT( stored in Frame $00, PID $02,'shall respond in the following manner:

For SAE J1850 and ISO 9141-2, no response is preferred, but a positive response is allowgd.

For ISD 15765-4, the ECU_shall not respond.

For ISD 14230-4, noresponse is preferred, but a negative response message ($7F, $12) ig allowed.
For 1ISO 1b765-4<protocols, if PID $02 indicates $0000, the ECU shall not respond to a Sgrvice $02
request fof PID.$01, PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF E1-$FF.
8.4.5 [FUI 156157654 [JIUtUbU: U||=y] P\cqucat ap to-the-firstthree auppuﬂcd PiBsforeaeh ECU as a

group and note the response.
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Table 161. — Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 uU/C 00 FRNO
#6 PID U XX PID
#7 frame #00 U/C 00 FRNO_

U= User Optional

C = Conditignal — parameter is only included if preceding PID# is included

Table 162.— Request current powertrain diagnostic data response méssage

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m" supported PID c2 XX PID_
#3 frame # Cc2 00 FRNO_
#4 data record of m" supported PID = [.data A, c3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, Cc4 XXXXXXXX DATA _C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

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

C3 = Conditignal — data A shall\be included if preceding PID is supported

C4 = Conditignal — parameters and values for “data B - D” depend on selected PID number
Evaluation criteria:
Each ECU must respond with the same data value for each PID for single PID requests and|group PID
requests.
8.4.6 Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) (if available

as determined in 8.4.2) to ensure ECU can respond properly to unsupported PID and does not
terminate communication.

Evaluation criteria:

Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have
dropped out of communication.
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Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failure.

8.5 Verify Service $03 — Request emission-related DTCs, engine running

Purpose: To verify that a proper response indicated at least one stored DTCs is received and to verify
that the MIL is still on.

Procedure:

8.5.1 [For all protocols] Transmit Service $03 request message. Verify that a proper r¢sponse is
re¢eived.

Table 163. — Request emission-related diagnostic trouble codes requestimessage for ajl protocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

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

#1 Ré¢quest emission-related DTCs request SID 03 SIDRQ

Table 164] — Request emission-related diagnostic trouble codes response message for |SO 15765-4

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (all values are in‘hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTCs response)SID 43 SIDPR
#2 # of DTC {number of emission-related-DTCs stored in this ECU} >or =01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Table 1p5.— Request emission-related diagnostic trouble codes response message fdr J1850, ISO
9141-2 and ISO 14230-4

Message dire¢tion: | AI'ECUs — External test equipment

Message fType: , [<Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#2 Low Byte: xx XX DTC2LO
#6 DTC#3 High Byte: xx XX DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO
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Table 166. — Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
Table 167.— Request emission-related diagnostic trouble codes response message forI1SO 14230-4
Message diregtion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
Verify that|at least one Service $03 DTC response-with a non-zero DTC is received. (All protocpls)
For 1ISO 18765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.
Each ECU|that has no DTCs to report.shall respond in the following manner:
For J1B50 and I1SO 9141-2, no response is preferred, but a positive response message inglicating no
DTCs |s allowed.
For ISP 14230-4, a_pesitive response containing no DTCs is required. (DTC#1, DTC#2, gnd DTC#3
shall be all set to $0000).
For ISPO 157654, a positive response message indicating no DTCs is required (Numbgr of DTCs

paramgterisiset to $00)

8.5.2

[For all protocols] Transmit Service $0T, PID $01 request message and note the resulis.

Table 168. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
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Table 169.— ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Monitor status since DTCs cleared 01 PID
#3 MIC:"status, Number of emission-related DTCs TXXXXXX D = $XX DATA A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX bra/$XX DATA_C
#6 C4qtalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXOOx% b = $XX DATA_D
Evaluation criteria:
DATA_A, bits 0-6 must be greater than or equal to one (at least one DTC) and DATA_A bit 7| must be 1

(MIL is on)| for at least one ECU.
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9. Test vehicle with no faults after 3 driving cycles completed

9.1 Complete two additional driving cycles

Procedure:

9.1.1  Turn ignition off (engine off) for 30 seconds. (This completes two driving cycles with no fault.)

9.1.2 Start engine, let idle for one minute or whatever time it takes to detect that ta?Lere is no
mIIfunction. Note: Some powertrain control systems have engine controls that ©ah stajt and stop
the engine without regard to ignition position. The operator must ensure that the engine is on
when performing the test, e.g. turn on A/C or defroster. (This starts third,driving cycld; however,
third driving cycle will not be completed until key is turned off.)

9.1.3 Turn ignition off (engine off) for 30 seconds. (This completes threg 'driving cycles with no fault.)

9.1.4 Start engine, let idle for one minute. (This initiates the fourthldriving cycle, MIL may mow be off,
but it is not a failure if MIL stays illuminated.)

9.2 Estgblish communication (J1978 / ISO 15031-4), engine running

Purpose: [To verify that one, and only one, of the allowed protocols is supported and that the vehicle

J1850 41.
J1850 10.

Check batferyvoltage at the J1962 connector pin 16.

t tool sends Service $01 PID_$00 request message for each of the protocols |below per

-4 — 11-bit
-4 — 29 bit

Kbps PWM

Kbps VPW

(wait 5 seconds before trying next protocol)
-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
-4 (slowbaud rate initialization)

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using
this protocol. Continue with cycling thru the remainder of the protocols.
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Table 170. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

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

Table 171. — ECU# x response: Request current powertrain diagnostic data response llnessage

Message dire¢tion:

All ECUs — External test equipment

Message Type:

Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 D4ta byte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 D3ata byte C, representing support for PIDs XXXXXXXX b DATA C
#6 D4ta byte D, representing support for PIDs XXXXXXXX b DATA_D
Evaluation criteria:

If a positivé response is generated on more than one‘protocol, this shall be flagged as a failure
Operator grompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall pe flagged

as a failurg.

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

9.3 Verify Service $07 - Redquest pending emission-related DTCs, engine running

Purpose: [To verify that all ECUs respond correctly to a Service $07 request and there are mo pending
emission-related DTCs set.

Procedure:

9.3.1 [Foréall'protocols] Transmit a Service $07 request message.

Table 172. — Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 07 SIDRQ
current or last completed driving cycle request SID
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Table 173. — Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle response message for ISO 15765-4

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during 47 SIDPR
current or last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 174.— Request emission-related diagnostic trouble codes detected during.current or last
completed driving cycle response message for ISO 14230-4

Message dire¢tion:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTC response SID 47 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
Verify that|no Service $07 pending DTC is sét.
If an ECU has no DTCs to report, it shalkrespond in the following manner:
For SAE J1850 and ISO 9141-2 interfaces, no response is preferred, but a positivd response
message indicating no DTCs'is allowed (DTC#1, DTC#2, and DTC#3 shall be all set to $0Q00).
For ISP 15765-4 interfaces, the ECU will respond with a message indicating no DTCs by [setting the
paramgter # of DTC-to $00.
For ISO 14230-4 interfaces, the ECU shall respond with a report containing no DTCp (DTC#1,

DTC#2, and-DTC#3 shall be all set to $0000).

9.4 Verify Service $02 — Request powertrain freeze frame data, engine running

Purpose: To verify that all ECUs respond correctly to Service $02 requests and that freeze frame data is
retained in the ECU after the MIL is extinguished and the confirmed DTC is still present for 40 warm-up

cycles.

Procedure:

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

frame must be retained in at least one ECU after MIL is extinguished.

-119 -



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

Table 175. — Request powertrain freeze frame data response message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request powertrain freeze frame data response SID 02 SIDRQ

#2 PID: DTC that caused required freeze frame data storage 02 PID

#3 Freme # 00 FRNO

Table 176. — Request powertrain freeze frame data response message
Message diregtion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Rgquest powertrain freeze frame data response SID 42 SIDPR

#2 PID: DTC that caused required freeze frame data storage 02 PID

#3 Frame # 00 FRNO

#4 DTC High Byte of PXXXX XX DATA_A

#5 DTC Low Byte of PXXXX XX DATA_B

Evaluation criteria:

Verify that|Frame $00, PID $02 is the same as oné of the DTCs reported in Service $07 or Service $03

for every HCU. There should be at least one DTC:stored.

If an ECU Hoes not support Service $02, it;shall not respond to a Service $02 request for SAE J1850, ISO

9191-2, or|ISO 15765-4 protocols. TheECU can either not respond or send a negative resppnse ($7F,

$11) for ISP 14230-4 protocol.

Procedurg:

9.4.2 [For all protocolshTransmit Service $02, Frame $00 PID support PIDs $00, $20, $40| $60, $80,
$A0, $CO, and_$EO0, Frame $00 request messages through the highest supported PID to
determine which PIDs are supported. Note PIDs reported by each ECU as being suppgrted.

Table 177.\— Request powertrain freeze frame data request message (read supported PIDs)
for all protocols
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
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Table 178. — Request powertrain freeze frame data response message (report freeze frame

PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1% supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15 Qllppnrfpd PID = [ data A M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXKXX DATA_C
#7 dataD] C1 XHXXXXXX DATA D

C1 = Conditignal — “data B - D” depend on selected PID
Evaluation criteria:

If at least gne ECU does not support Service $02, PID $00, Frame $00, this-shall be flagged as|a failure.
If only ond ECU supports Service $02, Frame $00, PID $02, at a,mihimum, PIDs $02, $04,| $05, $0C,
$0D, and 11 must be supported by the vehicle for spark ignifian engines. If only one ECU supports
Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, $05, $0C, and $0D must be| supported
by the veh|cle for compression ignition engines.
When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum,|PIDs $02,
$04, $05, $0C, $0D, and $11 must be supported by, each corresponding ECU for spark ignitign engines.
When more than one ECU supports Service $02;,Frame $00, PID $02, then, at a minimum,|PIDs $02,
$04, $05,|$0C, and $0D must be supportediby each corresponding ECU for compressipn ignition
engines.
If all PID spipport PIDs for an ECU indicate that no PIDs are supported, this shall be flagged as [a failure.
9.4.3 [For ISO 15765-4 protacol only] Transmit request for all PIDs as three messages (PIDs $00,
$20, $40, $60), (P1Ds)$80, $A0), and (PIDs $CO, $EOQ) and again note results.
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Table 179. — Request powertrain freeze frame data request message (read supported PIDs) for

ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID used to determine PID support for PIDs 21-40 L 20 PID
#5 frame #00 u/C 00 FRNO_
#6 PID used to determine PID support for PIDs 41-60 U 40 PID
#7 frame #00 u/C 00 FRNO_

U= User Optional

C = Conditignal — parameter is only included if preceding PID# is included

Table 180. — Request powertrain freeze frame data response message (report freeze frame PID
values)

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDRQ
#2 1% supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A:; M XXXXXXXX DATA_A
#5 data'B; C1 XXXXXXXX DATA B
#6 dataC, C1 XXXXXXXX DATA C
#7 data D ] C1 XXXXXXXX DATA_D
#2 m" supported PID c2 XX PID_
#3 Frame # C2 XX FRNO_
#4 data record of m" supported PID = [ data A, c3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, Cc4 XXXXXXXX DATA _C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “dataB - D” depend on selected PID

C2 = Conditignal —<¢parameter shall be the same value as included in the request message if supported

C3 = Conditignal+— data A shall be included if preceding PID is supported

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

Evaluation criteria:

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

9.4.4

[For all protocols] For all PIDs supported by the vehicle, (PIDs $01-$1F, $21-$3F, $41-$5F, $61-
$7F, $81-$9F, $A1-$BF, $C1-$DF SE1-$FF), send the corresponding Service $02 Frame $00

PID request message and note the response for each ECU.
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Table 181. — Request powertrain freeze frame data request message (read supported PIDs)

for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_

Table 182.— Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

Evaluation criteria:
Each ECU| that indicated support for a PID and-has a freeze frame DTC stored in Frame $0Q, PID $02,
must send|a positive response.
Each ECU| that 1) did not indicate support for a PID or 2) indicated support for a PID but hag no freeze
frame DT( stored in Frame $00, PID'$02, shall respond in the following manner:

For SAE J1850 and ISO 9141-2, no response is preferred, but a positive response is allowgd.

For ISD 15765-4, the.ECUY shall not respond.

For ISP 14230-4; 1o response is preferred, but a negative response message ($7F, $12) ig allowed.
For 1ISO 167654 protocols, if PID $02 indicates $0000, the ECU shall not respond to a Sgrvice $02
request fof RID‘$01, PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF.

9.4.5 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU as a
group and note the response.
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Table 183. — Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
#4 PID U XX PID
#5 frame #00 uU/C 00 FRNO
#6 PID U XX PID
#7 frame #00 U/C 00 FRNO_

U= User Optional

C = Conditignal — parameter is only included if preceding PID# is included

Table 184.— Request current powertrain diagnostic data response méssage

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m" supported PID c2 XX PID_
#3 frame # Cc2 00 FRNO_
#4 data record of m" supported PID = [.data A, c3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, Cc4 XXXXXXXX DATA _C
#7 dataD] C4 XXXXXXXX DATA_D

C1 = Conditignal — “data B - D” depend on selected PID

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

C3 = Conditignal — data A shall\be included if preceding PID is supported

C4 = Conditignal — parameters and values for “data B - D” depend on selected PID number
Evaluation criteria:
Each ECU must respond with the same data value for each PID for single PID requests and|group PID
requests.
9.4.6 Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) (if available

as determined in 9.4.2) to ensure ECU can respond properly to unsupported PID and does not
terminate communication.

Evaluation criteria:

Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have
dropped out of communication.
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Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failure.

9.5 Verify Service $03 — Request emission-related DTCs, engine running

Purpose: To verify that a proper response indicated at least one stored DTCs is received and to verify
that the MIL is still on.

Procedure:

9.5.1 [For all protocols] Transmit Service $03 request message. Verify that a proper r¢sponse is
re¢eived.

Table 185. — Request emission-related diagnostic trouble codes request message for ajl protocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

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

#1 Ré¢quest emission-related DTCs request SID 03 SIDRQ

Table 186] — Request emission-related diagnostic trouble codes response message for |SO 15765-4

Message dire¢tion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (all values are)in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Tableg 187.— Request emission-related diagnostic trouble codes response message|for J1850,
ISO 9141-2, and ISO 14230-4

Message dire¢tion: , {-Al'ECUs — External test equipment

Message fype: /' Response

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

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#2 Low Byte: xx XX DTC2LO
#6 DTC#3 High Byte: xx XX DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO
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Table 188. — Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message direction:

All ECUs— External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC
Table 189.— Request emission-related diagnostic trouble codes response message forI1SO 14230-4
Message diregtion: | All ECUs — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: 00 00 DTC1HI
#3 DTC#1 Low Byte: 00 00 DTC1LO
#4 DTC#2 High Byte: 00 00 DTC2HI
#5 DTC#2 Low Byte: 00 00 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO
Evaluation criteria:
Verify that|at least one Service $03 DTC response-with a non-zero DTC is received. (All protocpls)
For 1ISO 18765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.
Each ECU|that has no DTCs to report.shall respond in the following manner:
For J1B50 and I1SO 9141-2, no response is preferred, but a positive response message inglicating no
DTCs |s allowed.
For ISP 14230-4, a_pesitive response containing no DTCs is required. (DTC#1, DTC#2, gnd DTC#3
shall be all set to $0000).
For ISPO 157654, a positive response message indicating no DTCs is required (Numbgr of DTCs

paramgterisiset to $00)

9.5.2

[For all protocols] Transmit Service $0T, PID $01 request message and note the resulis.

Table 190. — Request current powertrain diagnostic data request message for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID(01)
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Table 191.— ECU# x response: Request current powertrain diagnostic data response message

Message direction: | All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Monitor status since DTCs cleared 01 PID
#3 MIL: status, Number of emission-related DTCs PXXXXXXX DATA_A
#4 Mjsflre -, Fuel system -, Comprehensive monitoring XXXXXXXX DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX DATA_C
#6 C4qtalyst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX DATA_D
Evaluation criteria:

DATA _A, bits 0-6 must be greater than or equal to one (at least one DTC).

Procedurg:

9.5.3 Rgcord MIL status (DATA_A bit 7) in vehicle log file — Mll=can be illuminated or not illuminated.

Procedurg:

9.5.4 Prpmpt user whether to clear codes or exit sectien 9. If the user wants to clear codes, ¢gontinue to
9.6

Purpose:

Ask whether the user wants to clear codes.at’end of section 9.

9.6 Cledr DTCs (Service $04), engine off

Purpose: [To clear DTCs aftercompleting Sections 5 through 9.

Procedure:

9.6.1  Turn ignition off for at least 30 seconds. Connect scan tool to the J1962 connector.
9.6.2 Turn ignition on. Do not crank engine.

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

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

Protocol Determination Procedure:

9.6.4 Test tool sends Service $01 PID $00 request message for each of the protocols below per

(J1978 /1SO 15031-4) in the following sequence:
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J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

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

ISO 14230-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 14230-4 (slow baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 15765-4 — 11-bit

ISO 15765-4 — 29 bit

Check batfery voltage at the J1962 connector pin 16.

Note the fifst protocol that responds to the OBD request. Remainder of the tests below-shall bg run using
this protocpl. Continue with cycling thru the remainder of the protocols.

Table 192. — Request current powertrain diagnostic data request message for all prgtocols

Message dire¢tion: | External test equipment — All ECUs

Message Type: | Request

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

Table 193. — ECU# x response: Request currentpowertrain diagnostic data response message

Message diregtion: | All ECUs — External test equipment

Message fype: | Response

Data Byte Description (All PID values'are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest current powertrain diagnostic-data response SID 41 SIDPR
#2 PID requested 00 PID
#3 D4ta byte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data byte B, representingssupport for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing/support for PIDs XXXXXXXX b DATA C
#6 D4ta byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteria:

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

Operator promy 3 3 . ed number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failure.

Or the number of ery ON-Te aTy 9 P e Vel a ar= o2

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
9.6.5 [For all protocols] Send Service $04 to clear codes and verify that correct response is received.

Software must wait 2 seconds before proceeding to next step to allow for NVRAM read/write times.
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Table 194. — Clear/reset emission-related diagnostic information request message

for all protocols

Message direction:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ

Taple 195.— Clear/reset emission-related diagnostic information response messgge

Message dire¢tion:

All ECUs— External test equipment

Message Type:

Response

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Clear/reset emission-related diagnostic information response SID

44

SIDPR

Taple 196.— Clear/reset emission-related diagnostic information response messgge

Message direg¢tion:

All ECUs— External test equipment

Message Type:

Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Negative Response Service identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
#3 Negative Response Code: conditionNotCorrect 22 NR_CNC
Evaluation criteria:
Operator grompt 1 asks for the number of-emission-related ECUs in the vehicle. At least one|OBD ECU
must respond with message as shown.in-the response table above. If more than the specified[number of

emission-related ECUs respond to this’diagnostic message, this shall be flagged as a failure.
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10. Test vehicle with no faults to verify in-use counters, Service $06, and I/M Readiness

Purpose: To verify that I/M Readiness bit get set to "Ready" after the manufacturer drive cycle is
complete, Service $06 data is not out of limits on a vehicle with no faults, and the OBD condition and
ignition counters increment properly.

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

Procedure:

10.1.1 En

Purpose:
sends a re

Protocol [

10.1.2 Te
(V]

J1850 41.4
J1850 10.4
ISO 9141-
ISO 14230
ISO 14230
ISO 15765
ISO 15765

Check batfery voltage at the J1962 connector pin 16.

Note the fi
this protoc

Table

sure that the engine is off.

To verify that one, and only one, of the allowed protocols is supported and that
sponse message of the correct format.

Determination Procedure:

st tool sends Service $01 PID $00 request message<for each of the protocols
978 /1SO 15031-4) in the following sequence:

Kbps PWM

Kbps VPW

P (wait 5 seconds before trying next protocol)

-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
-4 (slow baud rate initialization) (wait5~Seconds before trying next protocol)
-4 — 11-bit

-4 — 29 bit

st protocol that responds to the OBD request. Remainder of the tests below shall b
pl. Continue with€ycling thru the remainder of the protocols.

197. — Request current powertrain diagnostic data request message for all pro

he vehicle

below per

b run using

tocols

Message dire

ttion: | External test equipment — All ECUs

Message Type:{/ Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Reéguesteurrentpewertrain-diagnrostie-datarequest-SIB 04 SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 PID
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Table 198. — ECU# x response: Request current powertrain diagnostic data response message

Message direction:

All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data byte A, representing support for PIDs 01 TXXXXXXX b DATA A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 D4ta byte C, representing support for PIDs XXXXXXXX [ DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXXD DATA_D
Evaluation criteria:
If a positive response is generated on more than one protocol, this shall be flagged as a failure
Operator grompt 1 asks for the number of emission-related ECUs in the\vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failurg.
Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
10.2 Clegr DTCs (Service $04), engine off
Purpose: [To verify that, with the ignition on and.-engine off, all ECUs provide the correct response to a
Service $04 request.
Procedurg:
10.2.1 [For all protocols] Transmit Service $04 request message and observe response message.
Software must wait 2 seconds-before proceeding to next step to allow for NVRAM read/write times.

Table 199. — Clear/reset emission-related diagnostic information request message for all protocols

Message dire¢tion:

External test equipment — All ECUs

Message Type:{ /| Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

04
\an

SIDRQ

#1 Cleatfreset-emission—rolated-diagnosticinformationrequest-Sib
5 pestic-irformationrequestSib

Table 200.— Clear/reset emission-related diagnostic information response message

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
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Evaluation criteria:

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

10.3 Verify Service $09 — Request vehicle information, engine off

Purpose:
of the IPT

Procedure:

10.3.1

Table 201. — Request vehicle information request messagde (request supported Info

an

Counters.

for all protocols

br all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80,
d $EO request messages through the highest supported INFOTYPE to determjine which
FOTYPEs are supported. Note the INFOTYPEs reported by each-ECU as supported

To verify that all ECUs respond correctly to Service $09 requests and to record the imitial status

$A0, $CO,

Type)

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

Table 2Q2. — Request vehicle information response message (request supported InfoType) for
1ISO 9141-2, J1850-and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M XX INFTYP_
#3 MessageCount M XX MC_

data record of nfoType = [ DATAREC_

#4 Data A: supported InfoTypes, M XXXXXXXN DATA_A
#5 Data B: supported InfoTypes, M XXXXXXXX DATA_B
#6 Data C: supported InfoTypes, M XXXXXXXN DATA_C
#7 Data D: supported InfoTypes ] M XXXXXXXX DATA_D
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Table 203. — Request vehicle information response message (request supported InfoType) for

ISO 15765-4 only

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC

#2 1% supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXXXX DATA_A
#4 Data-B- ellppnrfnd In'FnTypne, M AVAVAVAVAYAYAYAZ DATA_B
#5 Data C: supported InfoTypes, M XXXXXKXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXXXX DATA_D

C1 = Conditignal — INFOTYPE value shall be the same value as included in the request message.if suppofted by the ECU

C2 = Conditignal — value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on s¢lected

INFOTYPE value (see C1)

Evaluation criteria:

Verify thatjone and only one ECU on the vehicle supports INFOTYPE $02°(VIN).

Verify thaf

IPT (INFOTYPE $08) is supported by at least .gne ECU. In-use Performancs
(INFOTYPE $08) must be supported for the 2007 MY. If the Vehicle is a 2005 or 2006 MY

b Indicator
ehicle that

does not sppport in-use performance data, this shall be flagged as failure, however, the manufacturer can

present th¢ CARB Executive Officer with the manufacturer's proposed phase-in plan and an ¢

as to why the vehicle is not required to comply.

xplanation

If all INFQTYPE support PIDs for an ECU indicate that no INFOTYPEs are supported, th|s shall be
flagged as|a failure.
Procedurg:
10.3.2 [ForJ1850, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE|= $01.
Table 204. — Request vehicle information request message for all protocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rg¢qdest vehicle information request SID 09 SIDRQ
#2 InfoType 0= vtessageCount V1N ot INFTYP
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Table 205. — Request vehicle information response message

Message direction:

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: 01 — MessageCount VIN 01 INFTYP
#3 Message Count VIN = 5 response messages 05 MC_VIN
Evaluati0||| criteria:
Response[message for INFOTYPE $01 should return a value of $05 for J1850, ISO 9141 and I1SO
14230-4.
10.3.3 [F¢r all protocols] Transmit Service $09, INFOTYPE = $02 (VIN).
Table 206. — Request vehicle information request message for all protocols
Message dire¢tion: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rgquest vehicle information request SID 09 SIDRQ
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP
Table 207. — Request vehicle information response message for ISO 15765-4
Message dire¢tion: | ECU #1 — External test equipment
Message fype: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Rg¢quest vehicle information respense SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Ndmber of data items: 01 01 NODI
#4 1%| ASCII character,of\VIN XX VIN
#5 2"t ASCII characferof VIN XX VIN
#6 31 ASCII charaéter of VIN XX VIN
#7 4" ASCII gharacter of VIN XX VIN
#8 5% ASCliccharacter of VIN XX VIN
#9 6"| ASCII character of VIN XX VIN
#10 7""ASEttcharacterof- i *X VIN
#11 8" ASCII character of VIN XX VIN
#12 9" ASCII character of VIN XX VIN
#13 10" ASCII character of VIN XX VIN
#14 11" ASCII character of VIN XX VIN
#15 12" ASCII character of VIN XX VIN
#16 13" ASCII character of VIN XX VIN
#17 14" ASCII character of VIN XX VIN
#18 15" ASCII character of VIN XX VIN
#19 16" ASCII character of VIN XX VIN
#20 17" ASCII character of VIN XX VIN

-134 -



https://saenorm.com/api/?name=86df692a9ba438b00447e5fbf2804f2b

SAE J1699°-3 Issued AUG2004

Table 208. — Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 02 INFTYP_
#3 MessageCount M 01-05 MC_
#4 data record of InfoType =[ Data A, C XX DATA_A
#5 Data B, C XX DATA_B
#6 Batat; € 70 DATA_C
#7 Data D ] c XX DATA D

C= Conditignal — data A - D is only present if the requested InfoType = $02, $04, and $06
Evaluation criteria:

For resporfse to INFOTYPE $02, five response messages should be received-for'J1850, ISO $141-2 and
ISO 14230-4. The response consists of the following messages:

Message # 1 shall contain three pad bytes of $00, followed by VIN character # 1.

Messajge # 2 shall contain VIN characters # 2 through # 5 inclusive.

Messajge # 3 shall contain VIN characters # 6 through‘.9 inclusive.

Message # 4 shall contain VIN characters # 10 through # 13 inclusive.

Message # 5 shall contain VIN characters #1\14 through # 17 inclusive.
For ISO 1§765-4, there is only one response message that consists of all VIN characters withqut any pad
bytes.
Only one BCU on the vehicle shall support INFOTYPE $02 (VIN).
All characters must be printable’ASCII.
The VIN year character(position 10) must correspond to the model year entered by the ¢perator in
Prompt 3.
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Table 209. — VIN Year Character

VIN Character Model Year Model Year
A 2010
B 1981 2011
C 1982 2012
D 1983 2013
E 1984 2014
F 1985 2015
G 1986 2016
H 1987 2017
J 1988 2018
K 1989 2019
L 1990 2020
M 1991 2021
N 1992 2022
P 1993 2023
R 1994 2024
S 1995 2025
T 1996
\'% 1997
W 1998
X 1999
Y 2000
1 2001
2 2002
3 2003
4 2004
5 2005
6 2006
7 2007
8 2008
9 2009

10.3.4 [For allprotocols] Transmit Service $09, INFOTYPE = $08.

Table 210. — Request vehicle information request message for all protocols

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP
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Table 211. — Request vehicle information response message (1) for ISO 15765-4

Message direction:

ECU — External test equipment

Message Type: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoTypetn-usePerformance T racking 08 INFTYP
#3 Nymber of data items: 16 10 NODI
#4 OBDCOND_A: X counts XX OBDCOND_A
#5 OBDCOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATCOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1_B
#12 CATCOMP2_A: X counts XX CATCOMP2_A
#13 CATCOMP2_B: X counts XX CATCOMP2_B
#14 CATCOND2_A: X counts XX ICATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX 02SCOMP1_A
#17 O2SCOMP1_B: X counts XX 02SCOMP1_B
#18 0O2SCOND1_A: X counts XX 02SCOND1_A
#19 O2SCOND1_B: X counts XX (02SCOND1_B
#20 02SCOMP2_A: X counts XX 02SCOMP2_A
#21 0O2SCOMP2_B: X counts XX 02SCOMP2_B
#22 0O2SCOND2_A: X counts XX 02SCOND2_A
#23 O2SCOND2_B: X counts XX (02SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X'eounts XX EGRCOND_A
#27 EGRCOND_B»X counts XX EGRCOND_B
#28 AIRCOMP:-A: X counts XX AIRCOMP_A
#29 AIRCQMR/B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVAPCOMP_A: X counts XX EVAPCOMP_A
#33 EVAPCOMP_B: X counts XX EVAPCOMP_B
#34 EVAPCOND_A: X counts XX EVAPCOND_A
#35 EVAPCOND_B: X counts XX EVAPCOND_B
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Table 212. — Request vehicle information response message for J1850, ISO 14230-4 and ISO 9141-2

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-08 MC_
#4 data record of InfoType =[ Data A, C XX DATA_A
#5 Data B C XX DATA B
#6 Data C, C XX DATA_C
#7 DataD] C XX DATA D

C= Conditignal — data A - D is only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:
All In-use Performance data must be 32 bytes of data.
Ignition colinter must be greater than or equal to OBD Condition Counter.

OBD Condition Counter must be greater than or equal to any mohitor condition counters.

If an ECU|does not support INFOTYPE $08, no response-is*allowed for ISO 15765-4, J1850 and I1SO
9141-2. Fgr ISO 14230-4, the ECU can either not respond or send a negative response ($7F, §12).

INFOTYPH $08 (In-use performance data) must be supported for the 2007 MY. If the vehicle i$ a 2005 or

2006 MY Vehicle that does not support in-use performance data, this shall be flagged as failure
the manufpcturer can present the CARB Executive Officer with the manufacturer's propose
plan and ah explanation as to why the vehicle-is not required to comply.

10.3.5 Rgcord the values of the OBB"Condition Counter (OBDCOND), Ignition Counter (IGN(
alllmonitor condition and completion counters.

10.4 Conjplete manufacturer drive cycle to clear I/M Readiness bits.
Procedurg:

10.4.1 Stpp vehicle-in a safe location. Turn ignition off (engine off). Allow vehicle to soak a
th{ manufacturer-specified conditions in order to run any engine-off diagnostics and

10.4.2

10.4.3

th

vehicle for any engine-running diagnostics on the next driving cycle that require an

, however,
d phase-in

CNTR) and

tcording to
or prepare
engine-off

(0]

kneriod
Lad

Turn ignition to crank position and start engine. Note: Some powertrain control systems have
engine controls that can start and stop the engine without regard to ignition position. Drive vehicle
according to the manufacturer-specified driving cycle.

Stop vehicle in a safe location. Turn ignition off (engine off). Allow vehicle to soak according to
the manufacturer-specified conditions in order to run any engine-off diagnostics
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Note: At this point, the user may disconnect the J1699-3 tool and proceed to run the vehicle through

various monitoring cycles. After completing the requisite monitoring cycles, the user can

choose to

continue running Section 10 tests from this point on. When continuing this test, the user needs to ensure

that the correct log file has been selected for continuation.

10.5 Establish communication (J1978 / ISO 15031-4), engine running

Purpose: To verify that one, and only one, of the allowed protocols is supported and that the vehicle

sends a repponse message of the correct format.

10.5.1 Turn ignition to crank position and start engine. Note: Some powertrain contrel sys
engine controls that can start and stop the engine without regard to ignition pesition.

Protocol Determination Procedure:

10.5.2 Tdst tool sends Service $01 PID $00 request message for each of the protocols
(J1978 / ISO 15031-4) in the following sequence:

J1850 41.¢ Kbps PWM

J1850 10.4 Kbps VPW

(wait 5 seconds before trying next protocol)

-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)

Check batfery voltage at the J1962 connectof pin 16.

Note the fifst protocol that responds to-the OBD request. Remainder of the tests below shall b
this protocpl. Continue with cycling thru the remainder of the protocols.

Table R13. — Request current powertrain diagnostic data request message for all pro

tems have

below per

b run using

tocols

Message dire¢tion: | Externaltest equipment — All ECUs

Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request\current powertrain diagnostic data request SID 01 SIDRQ
#2 PIDdsed to determine PID support for PIDs 01-20 00 PID
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Table 214. — ECU# x response: Request current powertrain diagnostic data response message

Message direction:

All ECUs — External test equipment

Message Type: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID requested 00 PID
#3 Data byte A, representing support for PIDs 01 TXXXXXXX b DATA A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 D4ta byte C, representing support for PIDs XXXXXXXX [ DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXXD DATA_D
Evaluation criteria:
If a positive response is generated on more than one protocol, this shall be flagged as a failure
Operator grompt 1 asks for the number of emission-related ECUs in the\vehicle. If the specified number
of emission-related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged
as a failurg.
Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
10.6 Verify Service $01 - Request current powertrain’diagnostic data, engine running
Purpose: [l'o verify that all ECUs respond correctly-to Service $01 requests, to determine which PIDs are
supported py each ECU and to check that the returned I/M Readiness data is valid for the circumstances.
Procedurg:
10.6.1 [For all protocols] Transmit Service $01, PID support PID $00.

Table 215. — Request current powertrain diagnostic data request message
Message dire¢tion: | Externaltest equipment — All ECUs
Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request\current powertrain diagnostic data request SID 01 SIDRQ
#2 PIP@sed to determine PID support 00 PID
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Table 216. — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 1% supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA B
#5 Data C- quppnr’rpd PlDs M XXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D
Evaluation criteria:
At least one ECU must support Service $01, PID $01.
10.6.2 [Fpr all protocols] Send Service $01 PID $01 request messagé-and note the regponse.
Table 217. — Request current powertrain diagnostic data request message for all pratocols
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M 01 PID
Table 218. — Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Valug | Mnemonic
#1 Rpquest current powertrain diagnostic data response SID M 41 SIDPR
data record of 1% supported PID=] PIDREC_
#2 PID#1 M XX PID
#3 data A, M XXXXXXXX DATA_A
#4 data B, M XXXXXXXX DATA B
#5 data C, M XXXXXXXX DATA_C
#6 dataD] M XXXXXXXX DATA_D
Evaluation criteria:
For all ECUs that,support PID $01, a response with valid data and with the PID length as not¢d must be
received ahd-mieet the criteria defined in Table 217.
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Table 219. — Engine Idle Service $01 PID Validation

Engine Idle Service $01 PID Validation

PID Required Value Comment
01, DATA_A, bit 7 Bit 7 must be 0 0 = MIL off
01, DATA_A, bits 0-6 Bits 0-6 must be 0 No DTCs

01, DATA_B, bit 4

Bit 4 must be 0

Misfire should be complete.

Unsupported monitors mu
“ready”.

st indicate

01, DATA B, bit 5

Bit 5 must be 0

Fuel system is always cor
Unsupported monitors mu
“ready”

nplete.
st indicate

01, DATA |B, bit 6

Bit 6 must be 0

CCM always-complete. Unsupported

monitors-must indicate “ready”
01 DATA| B bits 0-2 and At least one bit must be 1 An ©BD ECU that supports Service
01 DATA [ bit 0-7 $01 PID $01 must support at least
o one monitor
01, DATA|D, bits 0-7 Bits 0-7 must be 0 All I/M Readiness bits zer¢.
Unsupported monitors mujst indicate

“ready”

10.7 Verify Service $06 — Request on-board monitoring test results, engine running

Purpose: [To verify that each ECU responds™¢orrectly to a Service $06 request, that the data in the

response pre correct, that the misfire OBDMIDs are supported for ISO 15765-4, and velify correct

response {o unsupported OBDMIDs. Verify that all Service $06 data are greater than or equal to the

minimum test limit or less than or equalio the maximum test limit, i.e., “passing.”

Procedurg:

10.7.1 [F¢r all protocols], Transmit Service $06 OBDMID support OBDMID $00, $20, $40, $60} $80, $A0,
$d0, and $EQ-fequest messages through the highest supported OBDMID to determine which
OBDMIDs aresupported. Note the OBDMIDs reported by each ECU as supported.

Table 220.==Request on-board monitoring test results for continuous and non-continuously
onitored systems request message (read supported OBDMIDs) for all protocols
Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non- M 06 SIDRQ

continuously monitored systems request SID

#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID
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Table 221. — Request on-board monitoring test results for continuous and non-continuously
monitored systems response message (report supported OBDMIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non- M 46 SIDPR

continuously monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC

#2 1% supported OBDMID M XX OBDMID

#3 Data A: ellppr\ﬁnr] thl\Mne, MM LVAVAVAVAVAVAVAYZ DATA_A

#4 Data B: supported OBDMIDs, M XXXXXKHX DATA_B

#5 Data C: supported OBDMIDs, M XXORXXXXX DATA_C

#6 Data D: supported OBDMIDs ] M XXXKKXXX DATA D

C1 = Conditignal — OBDMID value shall be the same value as included in the request messagé jif 'supported by the ECU
C2 = Conditignal — value indicates OBDMIDs supported; range of supported OBDMIDs depends on selected OBDMID
value (gee C1)

Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no @BDMIDs are supported, thjs shall be

flagged as|a failure.

10.7.2 [For ISO 15765-4 protocol only] For all supported OBDMIDs $01-$1F, $21-$3F, $41+$5F, $61-
$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the corresponding Service $06 request
message and note the response.

Table 222. — Request on-board monitoring-test results for continuous and non-continuously
monitored systems request message((read OBDMID test values) for ISO 15765-4 prgtocol
Data Byte Parameter Name Cvt Hex Valug | Mnemonic

#1 Rpquest on-board monitoring test results for continuous and non- M 06 SIDRQ

continuously monitored systems request SID

#2 On-Board Diagnostic'Monitor ID M XX OBDMID
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