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systems request message (read supported OBDMIDs) for all protocols..........cccceeveiiieeiiiiereeicieee e, 250
Table 411 Request on-board monitoring test results for continuous and non-continuously monitored

systems response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and

SO e 5 10 A o] o (o o7 ] < U SUPR PSP 250
Table 412 Request on-board monitoring test results for continuous and non-continuously monitored

systems response message (report supported OBDMIDS) .........oueiiiiiiiiiiiiiiiiiie e 250
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Table 413
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Table 432
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Table C

Request on-board monitoring test results for continuous and non-continuously monitored

systems request message (read OBDMID test values) for ISO 15765-4 protocol

Request on-board monitoring test results for continuous and non-continuously monitored

systems response message (report OBDMID test values)

Request on-board monitoring test results for continuous and non-continuously monitored

systems request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and
ISO 14230-4 protocols

Request on-board monitoring test results for continuous and non-continuously monitored

systems response message (report OBDMID test values)
Request vehicle information request message for all protocols
Request vehicle information response message (1) for ISO 15765-4

Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2......... 254

Re qupq’r vehicle information rpqupef message far all pmfnr‘nlq
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dri
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Re
Re
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quest vehicle information response message (1) for ISO 15765-4..........ccccoovee e
quest vehicle information response message for SAE J1850, ISO 14230-4, and ISO
quest vehicle information request message for ISO 15765-4 .........................b .
quest vehicle information response message FOR ISO 15765-4.............. 0% e
quest current powertrain diagnostic data request message for all protoeols...............
quest current powertrain diagnostic data response message.......c....c.... Sl
gine off service $01 PID validation .............ccooviiiiiiicii e L,
quest emission-related diagnostic trouble codes request message for all protocols...
quest emission-related diagnostic trouble codes response message for ISO 15765-4
quest emission-related diagnostic trouble codes response message for ISO 14230-4
quest emission-related diagnostic trouble codes detected during current or last comy
ving cycle request message for all protoCoIs ............ e A
quest emission-related diagnostic trouble codes detected during current or last comy
ving cycle response message for ISO 15765-4 ¢a e iiiiie i
quest emission-related diagnostic trouble codes detected during current or last comy
ving cycle response message for ISO 142304 ...........ooeiiiiiiiiiiie e
bar/reset emission-related diagnostic information request message for all protocols ..
bar/reset emission-related diagnostic information response message ............cccceeeee.
quest vehicle information request message for all protocols ..........ccccceevceveiiiiieeennen.
quest vehicle information response-message (1) for ISO 15765-4..........cccccceeeeevinnnn
quest vehicle information response message for SAE J1850, ISO 14230-4, and ISO
quest vehicle information reguest message for all protocols .............ccocccvvieeveeeiiiiinns
quest vehicle information response message (1) for ISO 15765-4..........ccccovvieennnnen.
quest vehicle information response message for SAE J1850, ISO 14230-4, and ISO
=TT TN [ o [ A PSPPSR
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1. SCOPE

The main purpose of this SAE Recommended Practice is to verify that vehicles are capable of communicating a minimum
subset of information in accordance with the diagnostic test services specified in SAE J1979, or the equivalent document
ISO 15031-5.

Any software meeting these specifications will utilize the vehicle interface that is defined in SAE J2534.

SAE J1699-3 tests shall be run using an SAE J2534-1 (API Version 04.04) Interface. However, the use of an SAE J2534-2
(API Version 04.04) Interface shall be permitted if the following conditions are met:

e The number of 29-bit ISO 15765 OBD ECUs exceeds the capability of the SAE J2534-1 Interface.

e The SAE J2534-2 Interface meets or exceeds all of the SAE J2534-1 requirements and also supporis the SAE J2534-2
feature “Mixed|Format Frames on a CAN Network.”

2. REFERENCE$
This specification thkes precedence over all conflicts in the documents cited in this section.
2.1 Applicable Documents

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

2.1.1  SAE Publi¢ations

Available from SAHE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org:

SAE J1850 Class B DATA_Communications Network Interface
SAE J1930 Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms -
Equivalent to ISO/TR/15031-2

NOTE: Equivalent'to ISO/DIS 15031-2.

SAE J1930DA Electrical/Electronic Systems Diagnostic Terms, Definitions, Abbreviatiops, and Acronyms
Web Tool'Spreadsheet

SAE J1962 Diagnostic Connector
NOTE: Equivalent to ISO/DIS 15031-3.
SAE J1978 OBD Il Scan Tool - Equivalent to ISO/DIS 15031-4:December 14, 2001
NOTE: Equivalent to ISO/DIS 15031-4.
SAE J1979 E/E Diagnostic Test Modes
NOTE: Equivalent to ISO/DIS 15031-5.
SAE J1979DA Digital Annex of E/E Diagnostic Test Modes
SAE J2012 Diagnostic Trouble Code Definitions
NOTE: Equivalent to ISO/DIS 15031-6.
SAE J2012DA Digital Annex of Diagnostic Trouble Code Definitions and Failure Type Byte Definitions
SAE J2284/3 High-Speed CAN (HSC) for Vehicle Applications at 500 KBPS

SAE J2534-1 Recommended Practice for Pass-Thru Vehicle Programming
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2.1.2 1SO Public

ations

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

ISO 9141-2:1994

ISO 14230-4:2000

ISO 15031-1:2010

ISO 15031-2:2010

(Ed. 2)

Ll

-

Road Vehicles - Diagnostic Systems - CARB Requirements for Interchange of Digital

Information
Road Vehicles - Diagnostic Systems - KWP 2000 Requirements for Emissio

Road Vehicles - Communication Between Vehicle and External Equipm
Related Diagnostics - Part 1: General Information and Use Case Definition

Raad\lakial PN
moaJd— vVeTITOICS

L armmi-aiaatian—Rabas an-\lahial andtdtaraal o
oo oo atoTT DCTWeTTT veImore—artt CATTTT ar Yottt

n-Related Systems

ent for Emissions-

nt for Emissions-

ISO 15031-3:2016

ISO 15031-4:2014

ISO 15031-5:2015

ISO 15031-6:2015

ISO 15031-7:2013

ISO 15765-4

2.2 Related Pub

The following publ
Report.
2.2.1 SAE Publi

Available from SAH
and Canada) or +1

~

L=

.2)

.2)

(Ed.

(Ed.

ications

Related Diagnostics - Part 2: Guidance on Terms, Definitions, Abbreviation

Road Vehicles - Communication Between Vehicle and External~Equipm|
Related Diagnostics - Part 3: Diagnostic Connector and‘ Related
Specification and Use

Road Vehicles - Communication Between Vehicle and External Equipm
Related Diagnostics - Part 4: External Test Equipment

Road Vehicles - Communication Between Vehicle and External Equipm
Related Diagnostics - Part 5: Emissions-Related Diagnostic Services

Road Vehicles - Communication Between Vehicle and External Equipm|
Related Diagnostics - Part 6: Diagnostic-Trouble Code Definitions

Road Vehicles - Communication\Between Vehicle and External Equipm|
Related Diagnostics - Part 7: Data Link Security

Road Vehicles - Diagnostic Communication over Controller Area Network
Requirements for Emissions-Related Systems - Amendment 1

s and Acronyms

ent for Emissions-

Flectrical Circuits:

ent for Emissions-

ent for Emissions-

ent for Emissions-

ent for Emissions-

(DoCAN) - Part 4:

cations are providedfor information purposes only and are not a required part of this SAE Technical

cations

F International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-604
724-776-4970 (outside USA), www.sae.org.

SAE J1699-1

-7323 (inside USA

SAE J1699-2

2.2.2 1SO Public

ations

H EH I £+ D =i
CTIroatvult TCol T TULTUUTTCO

Test Cases for OBD-Il Scan Tools and I/M Test Equipment

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

ISO 11898

Road Vehicles - Interchange of Digital information, Controller Area Network (CAN) for High

Speed Communication
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2.2.3 Other Publications
2.2.3.1 CARB OBD Regulations and Rulemaking

OBD Il and associated enforcement regulations, sections 1968.2 and 1968.5, title 13, California Code of Regulations. Web
address: http://www.arb.ca.gov/msprog/obdprog/obdregs.htm.

HD OBD and associated enforcement regulations, sections 1971.1 and 1971.5, title 13, California Code of Regulations.
Web address: http://www.arb.ca.gov/msprog/obdprog/hdobdreg.htm.

2.2.3.2 European OBD Regulation

European OBD ang-emissioregistation-is-avattable-at-the-folowing-website—httpHeur-exedrepaettrgmepage.html.

2.3 Definitions
The definitions proyided in SAE J1930 apply to this document as applicable.
2.3.1  Definition ¢f Terms

The definitions of terms that are related to the use of this document may be foundrin-the publications lisied under 2.1.
2.4  Acronyms
The following are Jommon acronyms used in this document:
A/IC Air Copditioning

CAN Contrdller Area Network

CALID Calibration Identification

CID Component ID

CNOBD  China OBD

CVN Calibration Verification Number

D Diesel{Compression Ignition

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

DTM Diagnostic Test Mode

ECU Electronic Control Unit

EOBD European On Board Diagnostics
G Gasoline/Spark ignition

HD Heavy Duty (U.S. vehicles >14000 pound GVWR, European vehicles >2610 kg RW in M1, M2, N1, and N2
categories, or all vehicles in Ms and N3 categories)


http://www.arb.ca.gov/msprog/obdprog/obdregs.htm
http://www.arb.ca.gov/msprog/obdprog/hdobdreg.htm
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HEV
HSC
ID
IOBD
I/M
ISO
kbps
KWP

LD

MD
MIL
OBD-II
OBDBr
OBDM
PCM
PHEV
PWM
PID
rpm
SID
SIS
TID
VIN

VPW

Hybrid

High S

Electric Vehicle

peed CAN

Identification (number)

India OBD-II

Inspection and Maintenance

International Standards Organization

Kilobitg
Key

Light
Europ

o pu |
|JCI WO UUINIU
rd Protocol

uty (U.S. passenger cars, light-duty trucks, and medium-duty engines,£14000
an vehicles <2610 kg RW in M1, M2, N+, and N2 categories)

Mediun Duty (medium-duty engines <14000 pound GVWR, engine dyno-cetrtified)

Malfun
On Bo
On Bo
On Bo
Powery
Plug Inf
Pulse
Param
Revoll
Servic
Stop/S

Test II

ction Indicator Lamp

ard Diagnostics (level 2) (U.S. OBD-Il for LD and MD)
ard Diagnostics for Brazil

ard Diagnostic Monitor

rain Control ECU

Hybrid Electric Vehicle

Vidth Modulation

eter Identification (number)

tions per Minute (engine speed)

e 1D

Vehicle Identification Number

Variab

le Pulse Width (modulation)

pound GVWR, or
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3. OVERVIEW

The SAE 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 SAE 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 SAE J1699-3 document is structured in the following manner:

Section 3 provi

Section 4 defin

des an overview and specifies general conditions for testing.

es the required message structure and required timing for each protocol.

Sections 5 thrg
driving the veh

Sections 10 th
requires the ve

Within each subse
that need to be cor

Figure 1 shows wh

ugh 9 are known as the static test. Most of the static test can be run in approximately
cle. A complete test of permanent codes required running the CARB drive cycle.

ough 11 are known as the dynamic test. The dynamic tests must be run over severa
hicle to be driven.

tion, the Request and Response message data for each of the allowed protocols and
ducted are defined. Evaluation criteria to judge success or failure are defined.

ch services are tested under each operating condition.

15 minutes without

driving cycles and

fest mode (service)

Section Condition Services Purpose
5 No malfunctions $01, $02, $03, $04, $05, $06, $07, | Basic test service support
$08, $09, $0A
6 Pending trouble codes $07, $02, $03 DTC and status properly reported
7 Confirmed DTC $07, $02, $03 DTC and status properly reported
8 Fault r¢paired $07, $02, $03, $04 DTC and status properly reported
9 After three driving cycles $07, $02, $03,.304, $0A DTC and status properly reported
10 No malfunctions $03, $04,:$01, $06, 07, $09 Check in-use performarjce counters
11 No malfunctions $03, $04,-$01, $06, $07, $09 Check I/M readiness bitls
Figure-1 - Conditions and services tested
3.1 Select Static| Test or Dynamic Test'Sequence

Purpose: Each gr¢
that all supported t
Sections 5 thrg

Sections 10 th

up of tests will.establish that under normal operating conditions, communication can
est services\behave correctly. The following tests can be run in three major groups.

ugh 9 (static test) are run as a group to assess basic vehicle communication functior

rough 11 (dynamic test) are run as a group to assess proper function of the /M Re

be established and

ality.

diness bits and to

assess proper function of the in-use performance counters. Because the dynamic tests require driving a vehicle for as
long as several days, the dynamic test has provisions to resume testing after the requisite monitoring cycles have been

performed.

Any software meeting these specifications shall contain the following provisions for the user:

Run static tests contained in Sections 5 through 9.
Run dynamic tests contained in Sections 10 though 11.

Resume dynamic tests contained in Sections 10 though 11.

NOTE: The following text contains suggested prompts for the user of any software meeting these specifications.
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Prompt 1:

Prompt user for how many diagnostic critical or emission critical ECUs are present in the vehicle. (Determine how many

ECUs will respond

Prompt 2:

to Service $01, PID $00 and Service $09, CALID requests.)

Prompt user for how many reprogrammable, diagnostic-critical, or emission-critical ECUs are present in the vehicle.
(Determine how many ECUs will respond to Service $09 CVN.)

Prompt 3:

P~ WA Wi NAWN 3

Prompt user for th
must be supported
the user data, assy
test criteria within {

Prompt 4:

Prompt user for th
hybrid [HEV] or pl
supported in Servi
at idle. This creatg

compression ignitipn/diesel (D) for conventional, S/S, HEV and PHEV. [f-PHEV is chosen, inform the

charge during the §
Prompt 5:

Prompt user wheth
an India OBD test

Prompt 6:
Prompt user wheth
Prompt 7:
Prompt user for the
truck > 14000 pou
chassis dyno. (Not

following categorie

U.S. OBD for |

e-rodelyrear{modelyrearas-indicated-byWHhN)-of-the—rehiele-being-tested—(Determ
in Service $09.) The format should be 20XX. If the vehicle VIN model year in Service:
me that the user is engaged in development work and use the model year inputrby-th

his document.

b type of engine (spark ignition, compression ignition) and type_.éfpowertrain (conv
ug-in hybrid [PHEV]) for the vehicle being tested. (Determine . what PIDs and valu
te $01 and Service $02.) Note that HEV, PHEV, and stop-startwehicles will typically
s eight categories of engines: spark ignition/gasoline (G) for conventional, S/S, HE|

tatic test.

er to perform a U.S. OBD test, a European ©BD with IUMPR test, a European OBD v
ithout IUMPR, a Brazil OBD test without!lUMPR or, a China 60BD test without IUM

er to perform the static test or{the dynamic test.

type of vehicle—light-duty passenger car, light-/medium-duty truck <14000 pound G\
nd GVW—ands. iflight-/medium-duty truck, whether the vehicle was certified on ar
e that all heayy=duty trucks are dyno certified, so there is no need to ask the questio
5 of vehicles:

ght-duty passenger cars (LD OBD).

ne what info types
b09 does not match
b user to determine

entional, stop-start
e ranges must be
turn off the engine
V, and PHEV, and
user not to plug in

ithout IUMPR test,
PR.

WR, or heavy-duty
engine dyno or a
N.) This creates the

U.S. OBD for |

EOBD for light-

EOBD for light-

Jord (] b (= (] b 4 1 L - Y (VAT = DM/
M=duty O iednutmm=uduty tTutTR, Clldssis CeTUTNCU (LU DU).

U.S. OBD for medium-duty truck engine dyno certified <14000 GVWR (MD OBD).

U.S. OBD for heavy-duty truck >14000 pound GVWR (HD OBD).

duty passenger car (LD EOBD).

duty truck (LD EOBD).

EOBD for heavy-duty truck (HD EOBD).

India OBD for passenger cars and trucks below 3.5T GVW (tested as LD EOBD without IUMPR).
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Brazil OBD for

China OBD for

India OBD for trucks above 3.5T GVW (tested as HD EOBD without IUMPR).

light-duty passenger cars and and trucks.

light-duty passenger cars.

It is expected that formal testing will be conducted on a production vehicle containing no faults with the test equipment
connected via the SAE J1962 diagnostic connector. Formal testing will follow the order defined in this document.

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.

It is a suggested

certification efforts
recording the test
CVN of all ECUs tH
each ECU.

NOTE: That some
a testing s
portions off

The following not

1. Battery voltagq

the engine off and the engine running). Any software meeting these specifications will check voltagg

within the spe
outside the spe

XX = valid repgrted hex data (data not checked/specified in this document).

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

software imptementation thata togfite with test Tesuitsbe Tetained—to support TTarn
There should be a separate lodfile retained for the static test and for the dynami¢
esults and timestamping data, the logfile should record the vehicle VIN, as well as
at respond with that data to help identify the specific vehicle that was tested and the

items that are tested in one section are tested again in another sectign,Although thi
tandpoint, it was anticipated that software that meets these specifications would
modular code. This document was structured to allow for maximum reuse of modula

ps are applicable to the vehicle testing described in this-document:

ified range each time the software executes theprotocol determination routine. If 1
cified range, the software will flag a warning.and prompt the operator to determine if te

ed within messages are hex unless otherwise specified.

can respond to SAE J1979 (ISO.16031-5) request messages.

ng the 1ISO 914142 protocol, especially when supplemented with the use of ISO 142
bm the vehicle tesponse to diagnostic messages specified in these documents. In th
ntained in SAEJ1979 (ISO 15031-5) shall take precedence.

) will respond within the time defined in 4.2.

ufacturers’ OBD-II
test. In addition to
the CALID and the
level of software in

5 is redundant from
be resusing large
r software.

at the SAE J1962 connector pin 16 must be between’11.0 V and 18.0 V (i.e., nominal 12-V system with

to ensure that it is
attery voltage falls
sting is to continue.

30-4 (KWP 2000),
ese instances, the

gures 4 and 5. The

50n'1SO 15765-4 protocol shall only be received from the CAN identifiers shown in F

ing 11 bit CAN IDs.

perof tegistated-OBDECUs mamOBbTtomptiant vehicteshatt ot exceed eight ust
The maximum number of legislated OBD ECUs in an OBD compliant vehicle shall not exceed 239 using 29 bit CAN
IDs. For a given vehicle, each OBD identifier must be unique. The SAE J2534 device will ignore OBD responses from
CAN identifiers not shown in Figures 4 and 5. 29 bit CAN IDs are only allowed to use addresses in the range 0x00 to

2. All data specifi
3. Multiple ECUs
4.

5.

6. Vehicles utilizi
may deviate fr
instructions co

7. Each OBD EC

8. OBD message
maximum num
0x32 and 0x34

9.

to OxEF.

Failure to do so may result in incorrect results.

It is assumed that any software meeting these specifications will follow the testing sequence specified in this document.


https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 20 of 280

10. Tester present/keep alive strategy: For protocols that require periodic messages to maintain diagnostic operation after
link initialization, the following strategies shall be implemented.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

During test case execution, except the burst mode test and idle message timing test:

For all protocols except ISO 15765-4, at least every 2.0 seconds + 0.5 second, 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 being
“‘down” and the test aborted. For ISO 15765-4, the message shall be selectable by a user prompt; however, it will

eventually

be removed.

Waiting for user input:

When the |

nlemuct bha maintainad Adieina Aariadc whara tha nraaram 1o ctallad vaaitina far Lionye 10
HerosSTioc Tt o O oo g PCToGS W CTrC e Prograr 1o StanCOywvartigToraStrit

put, the SAE J2534

interface’s
request sh
used.

After the user i
periodic Servig

is executed. Special care should be exercised to be sure that the last periodic méssage has been s

generated are
message has |

It is assumed t

Procedure to d
will be verified

Repeated/iden
software meeti

Windows 95,
inadequate tim

When perform
initialized at id
expired.

A failure is defi
not meet the rg
regulations. A
document and
referenced by
for the particul

T T

periodic message capability should be used to maintain the diagnostic link. The 'S¢
puld be scheduled at a 1.0 second interval. At no other time should the periodic'me

hput has been gathered, the periodic message should be stopped and any response
e $01 PID $00 messages should be read and discarded from the SAE J2534 device

Hiscarded. This can be accomplished by attempting to receive responses for 2 secong
een stopped.

hat all OBD emission or diagnostic-critical ECUs support®Mode $01, PID $00.

letermine when the link drops out: Send Service $04. PID $00. The proper response f
or the diagnostic link will be flagged as being “dewn” and the test aborted.

fical responses from a given ECU for a given request message shall be flagged
hg these specifications will use the last résponse.

(Vindows 98, and Windows ME shall not be used as the operating system for veh
er resolution. If one of these operating systems is identified, the software will flag a w

ng protocol initialization fory1ISO 9141-2 and ISO 14230-4 protocols, ensure that
e (logic 1) for greater than 300 ms after the 5 second wait time between communig

hed as an ECUresponse that does not meet the evaluation criteria described in this ¢
quirements specified in the OBD-II regulations or another SAE/ISO document refere
warning is~defined as an ECU response that does not meet the evaluation criteri
may or.may not meet the requirements specified in the OBD-Il regulations or another
he OBD-=II regulations. Warnings require the operator to evaluate whether the ECU

pr-vehicle and software application. The operator, therefore, must determine whethe

the appropriate

rvice $01 PID $00
5sage capability be

messages from the
before the next test
ent and any replies
s after the periodic

rom all OBD ECUs

Aas a warning. Any

icle testing due to
arning.

K- and L-lines are
ation attempts has

ocument and does
nced by the OBD-II
a described in this
BAE/ISO document
'esponse is correct
r the vehicle meets

QBD-ll rnqnimmnn’re

A “single request’ refers using ISO 15765-4 to request only a single data item, e.g., a single PID, even though
ISO 15765-4 allows requests for multiple data items in a single message, e.g., six PIDs.

Inability to meet OBD communication protocols specified in the document (e.g., Message Format, Message Timing,
Data Not Available) shall be logged as a failure.

Fail on NRC $78 responses for Service $09 INFOTYPE $02 (VIN), CALID (INFOTYPE $04), IPT (INFOTYPE $08 or
INFOTYPE $0B), ECUNAME (INFOTYPE $0A), ESN (INFOTYPE $0D), EROTAN (INFOTYPE $0F). NRC $78 is
allowed for CVN for EOBD/IOBD/OBDBY.

The software will validate the desired engine running state during the test (engine on/engine off) to ensure the actual
state (as determined by SID $01, PID $0C) matches the state desired in each section of the test. If the states do not
match, this will be logged as a warning.
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4. DIAGNOSTIC MESSAGE FORMAT AND TIMING

4.1 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 reqhest at 10.4 kbit/s: SAE J1850 and I1SO 9141-2

68 | 6A | F1 | Maximum 7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s: SAE J1850 and ISO 9141-2
48 | 6B | ECU addr | Maximum 7 databytes | Yes | No
Diagnostic request at 10.4 kbit/s (ISO 14230-4)
11LLLLLLD | 33 | F1 | Maximum(7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s (ISO 14230-4)
10LL LLLLD | F1 | addr | Maximum 7 data bytes | Yes | No
Diagnostic reqliest at 41.6 kbit/s (SAE J1850)
61 | 6A | F1 | 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 - Diagnostic message format for ISO 9141-2, ISO 14230-4, and SAE J1850

Head¢r bytes CAN frame data field
CAN Identifigr (11 or 29 bit) #4 #2 #3 #4 #5 #6 #1 #8

Figure 3 - Diagnostic message format for ISO 15765-4

ECU responses will be verifiedo be properly padded per ISO 15765-4. Per ISO 15765-4, pad bytes fiom the ECU to the
tool are not specified. Incarrect padding (i.e., lack of pad bytes) for messages from the ECU to the tool shall be flagged as
a one-time failure. Withifthis document, pad bytes from the tool to the ECU will be set to $00.

CAN communicatien-is required to be 500 kbps to meet OBD |l requirements FOBD India and Brazill OBD allow 250 or
500 kbps.

CAN identifiers are defined in Figures 4 and 5.
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CAN Identifier | Description
$7DF CAN Identifier for functionally addressed request messages sent by the external test equipment.
$7EO 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 Identifier from ECU #2 to the external 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 to ECU #5
$7EC Physical response CAN Identifier from ECU #5 to the external test 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 ECU #7 to the externaltest 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 for functionally address, request messages sent by the external test equipment.

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

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

4.2 Message Tin

It is not the purpos
request messages

The test equipmen

Figure 5 - CAN 29 bit identifiers
ning

b of this document to test the low level timing of each of the protocols; however, the re
is important.

t mustbe capable of measuring the response time to an accuracy of at least 1 ms.

bsponse time to the

The times defined in Figure 6 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.
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1ISO 9141-2

ISO 14230-4 SAE J1850

ISO 15765-4

25 to 50 ms for
$0808

$9494

0 to 50 ms for key word

key word 25 to 50 ms for key words:
$8FE9 (2025 dec), $8F6B (2027 dec),
$8F6D (2029 dec), $8FEF (2031 dec)

Note: Only functionality of key byte 2025

dec is allowed!

100 ms

50 ms

Figure 6 - Message response times

Responses received after the times indicated will be ignored. In some cases, a failure to respond may mean that a test will

fail, or it may simpl

421 1S0O 9141-
This section provid
client (external tes
requests a CVN, W
flash programmab
addressed request
term server refers

) mean that the request is not supported.

P and 1ISO 14230-4 Implementation Example

o the ECU, while the term client refers to the test tool.

es an implementation example for client/external test equipment and server/ECU. It is assumed that the
t equipment) communicates to a vehicle with two emission-related OBD" servers
hich is only supported by server #1 (ECU #1) with two response miessages. Server
e. Figure 7 graphically depicts the timing handling in the clientand two servers
message. A description follows the figure that references the points marked in Figyre 7. Note that the

ECUs). The client
#2 (ECU #2) is not
for a functionally
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/ . \ K-line \
Client t|m|ng messages Server #1 Server #2
ij P3k-line_min
———— DL_Data.request a
# /D P3k-line_server _|
-2 restart
£3
85—
~ | CS .
:W DL_Data.confirmation @ P2/3k-line_restart Y @ DL_Data.indication st PBK-EQ:éierver Tson
5 3 g2 §3
ol ol es al
‘3 L Pokline_min 3 =@ %.“‘
§ Y e DL_Data.request stop
i !stop o #1 Q P3k-line_server VS'UP
— DL_Data_FB.indication f i —— f restart —
_| é 3
Ly
2 ot DL_Data.indication 4@ P2/3k-line_restart Y @ DL_Data.confirmation o P3k»lrlgset;:terver St
= 5 g3 e =
|: - P2k-line_min ® ﬁ @ %Im
§ ' e DL_Data.request stop
# Q - i st
S p|_pata_FB.indication (1 f J3k-line_server i
B - I P2kline_max 3 restart
&g
DL Data.indicati %p E DL D fi . P3k-line_server
e __Data.indication —@ P3k-line_restart i @ __Data.confirmation @ restart it
)
g
g 83 83
= ] o= 3L
33 33
P2 stop P2k-line_client max —@ %-
P3k-line_client min —@
—- P3k-line_min
DL_Data.request Q Y
# /B\ stop  P3k-line_server stop
.2 restart
83
@ g'i
*8{cs '
DL_Data.confirmation c @ DL_Data.indication Psk-lrIg:t;?tewer
\\ P3k-line_max 4@ v \\ /
Figure 7 - 1ISO:9141-2 and ISO 14230-4 protocol client and server timing behavigr
From a server poipt of view;-there is no difference in the timing handling compared to a physically pddressed request
message. The seryer shall'reset the P3k.ine timer value on each received byte regardless of whether the byte is part of a
request message qr a résponse message from another server or an echo from it's transmit line. There afe several methods
of how a server coyldimplement 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 P3k.ine_server timer or
timing value, e.g., ISR time stamps received byte and processing of the received information is performed outside the ISR.
For simplification of the diagram the Figure 7 only shows a P3«k-ine_server restart after the reception of the first byte and last
byte (checksum) of a received message. The P3«kine_server restart is required on each received byte. The received message
can be either a request message from the client or a response message from any other server connected and initialized by
the 33 hex address. If the server has received a complete message it compares the target address with the 33 hex address.
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Figure 7 shows the client and two initialized servers connected via K-line (either ISO 9141-2 or ISO 14230-4 protocol. The
relevant events for the client and both servers are marked and described.

a.

422

The diagnostic application of the client starts the transmission of a functionally addressed 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 receive interrupt by the UART. The ISR (Interrupt Service

Routine) either restarts the P2K-line/P3K-line 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 P2K-line and P3K-line timer, using the default reload va
and P3K-line_max.

lues P2K-line_max

If the last mesgage byte is received, each server checks whether the received message includes.a\tg
matches the 33 hex address. If the result is a match (server #1 and #2), then the completion of.the 1
indicated in thg servers via DL_Data.indication and each server needs to determine whether.jtsuppad
has a message¢ available to respond with. If a server determines that the address in the received n
than 33 hex, of if the address is a match but no response has to be sent (server #2), the P2 timer is
P3K-line timer has already been restarted, no further action is required. If a response message is a
be sent (server #1, but not server #2), then the transmission of the response message shg
P2K-line_min timing is expired.

the response message by indicating a DL_Data.request ffom the application to the|
e stops its P2K-line timer.

Server #1 sta
at the same ti

Both servers apd the client receive a byte of a message via a receive interrupt by the UART. The IS}
Routine) restgrts the P2K-line/P3K-line timers or time stamps the received byte and th
DL_Data_FB.ipdication to the application layer.

The completion of the response message is indicated* in the client with DL_Data.indication. W
DL_Data.indication, the client starts its P2K-line andP3K-line timer, using the default reload values
P3K-line_max.

Both servers hpave received the last byte of-almessage via a receive interrupt by the UART. The ISH
Routine) eithen resets the P2K-line/P3K-ling*timers or time stamps the received byte. The completi
message (e.g.| length and checksum, check) is indicated in server #1 via DL_Data.confirmation. If
want to send flirther response messages, it stops its P2 timer. In server #2 the message is receive
timer is restart
the 33 hex (target address of this-message is the tester address F1 hex).

The client appl
received.

cation detects a P2K-line_max timeout, which indicates that all response messages

The client application indicates that P3K-line_min is reached and that the P3K-line timing window is

rget address which
equest message is
rts the request and
essage is different
stopped. Since the
vailable and has to
Il be started after

data link layer and

R (Interrupt Service
b client issues a

hen receiving the
P2K-line_max and

R (Interrupt Service
on of the response
server #1 does not
d and the P3K-line

d, but no DL_Datatindication is forwarded to the application because the target addrg¢ss does not match

rom all servers are

now open to send

a new request message (see item a )

ISO 15765-4 Functional OBD Communication During Default Session

Figure 8 graphically depicts the timing handling in the client and two servers for a functionally addressed request message
during the default session. A description follows the figure that references the points marked in Figure 8.
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client server #1 server #2
| | |

N_USData.req @

jsenbai
Jeuonouny

| start | i
N_USData.con @ I i @N_USData.ind N_USData.ind

: P2can ! !

i P2can

{ * P2can

i QN USData req

i start of response
N_USDataFF ind —@

i
i
i
i
i
i i
! 3 [ [
\ = \ T
| S | |
| : e\ AVt
‘ 9 ‘ d N_USDAjta.req
\ g start of response I
i g i i
N_USD3taFF.ind —Q * ‘ i
1 g ‘ i
1 3 ‘ 1
N_ugData.ind @ 2 @—N_USData.con !
1 g 1 1
i timeout ' stop (50 ms) g | i
! = ! !
! N ! !
1 1 1
! ! !
N_U$Data.ind ! N_USDpta.con
T @ ! 8/ T
i i
i i

Figure 8 - Functional OBD communication - default response timing

From a server point of view, there is no difference in the-iiming handling compared to a physically pddressed request

message, but the glient shall handle the timing different compared to physical communication.

a.

The diagnostig application of the client starts the'transmission of a functionally addressed request message by issuing
an N_USData.feq to its network layer. The:network layer transmits the request message to the serjers. A functionally
addressed reqpest message shall only bé a‘single frame message.

The completion of the request message is indicated in the client via N_USData.con. When receiving the N_USData.con
the client startg its P2CAN timerusing the default reload value P2CAN. For simplicity, Figure 8 assiimes that the client
and the server|are located onithe-same network.

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

The functionally addr€ssed servers are required to start with their response messages within P2CAN after the reception

of N_USData.ipd;.This means that in case of a multi-frame response messages the FirstFrame ghall be sent within
P2CAN and forsingleframe response-messages-that the SingleFrame-shall be sent within P2CAN
ingle frame response-m ges-that the SingleFrame shall b ptwithin P2CAN

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 frame response message is indicated via N_USData.ind.

When receiving the FirstFrame/SingleFrame indication of an incoming response message, the client either stops its
P2CAN in case it knows the servers to be expected to respond and all servers have responded, or keeps the P2CAN
running if the client does not know the servers to be expected to respond (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 occurred during the reception. The reception of a final N_USData.ind of a multi-frame message in the client
will not have any influence on the P2CAN timer.

The completion of the transmission of the response message will also be indicated in the servers via N_USData.con.
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4.2.3 Functional OBD Communication During Default Session with Enhanced Response Timing

Figure 9 graphically depicts the timing handling in the client and two 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 c"?“t : |
=empty N_USData.req @ 7 1 |
i . i i
i 35 i i
i 2 i i
! s =
i ] i i
! o 3
i - i i
start | i 1
o ‘ I c——N-L i N_USData.ind
3 P2can : :
P2can : : P2can :
| @N_USData.req |
i 5 | start of response i i
| z8 | |
! ) ! !
I o= j I
. g0 . .
{ start °3 ! !
Pending List . . N ‘ 1
= ECU#1 N_USData.ind e | N-UsData.con |
i i
i i i
i P2*can P2*can i '
{ start ofiresponse d IN_USData.req
Pending List i i ;
= no change N_USDataFF.ind ° i i i
! g i |
I o I I
Pending List i S i i
= no change i 3 i i
! g ! i
timeout : g : :
stop (50 ms) kS | 1
| | |
Pending List | | 1
_ending s N_USData.ind @ ‘ ! @—fN_usoata.con
= no change I | |
I I I
I i i
i i i
i i i
1 i i
! @N_USData.req !
f start of response I I
Remove ECU#1 N_USDataFF.ind @ : | |
from Pending lipt i @ i i
| 3 i |
! °
Pending List i H i i
= empty [ ° i i
i -3 i i
i 3 i |
i o . "
! * ! !
! - ! !
I I I
1 i i
K, USData.ind @ j @N_usoata.con |
I i I
i i i
i i i
I ; i
i i

I
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.

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 completion of the request message is indicated in the client via N_USData.con. When receiving N_USData.con,
the client starts its P2CAN timer, using the default reload value P2CAN. For the response message, the value of the
P2CAN timer shall consider any latency that is involved based on the vehicle network design (e.g., communication over
gateways, bus bandwidth, etc.). For simplicity, the figure 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 functionall
of N_USData.i
P2CAN and fo
addressed ser
enhanced res
not allowed for

Upon the rec
N_USData.ind
its P2CAN tim
enhanced P2*
in a list of pend
message (posi
is deleted from
message inclu

Server #2 tran
is indicated in
response mesg

Server #1 prey
information, it
still cannot pro
including respd
response mesg
messages has

Server #1 tran

y addressed servers are required to start with their response messages within"P2CAN
nd. This means that in case of a multi-frame response messages, the)FirstFrame s
" single frame response messages that the SingleFrame shall be sent within P2CAN
vers cannot provide the requested information within the P2CANxresponse timing
onse timing window by sending a negative response message.in¢luding response @
service $01).

eption of the negative response message within the Client, the client network
The reception of a negative response message withifesponse code 78 hex causes th
er in order to observe other servers to respond-within P2CAN. In addition, the cl
CAN timer for observation of further server #1 response(s). The client shall store a s
ng response messages. Once a server that is@tored as pending in the client starts wi
tive response message or negative response message including a response code 0
the list of pending response messages..For simplicity, Figure 9 only shows a single
ling response code 78 hex from server#1.

smits a FirstFrame of a multi-frame response message within P2CAN. The receptio
he client network layer by a.N";USDataFF.ind. Figure 9 shows when the client rece
age of the second server.

iously indicated to the.client (e) enhanced response timing. Once server #1 can pro
starts with its final.response message by issuing a N_USData.req to its network lay
Vide the requested.information within the enhanced P2*CAN, then a further negative
nse code 78.hex'can be sent. This will cause the client to reload its P2*CAN timer valu
bage including response code 78 hex from a server that is already stored in the list o
no effectte’the client internal list of pending response messages.

smits’a FirstFrame of a multi-frame response message within P2*CAN. The receptio

after the reception
hall be sent within
In case any of the
it can request an
ode 78 hex (this is

layer generates a
e client to continue
ent establishes an
erver identification
h its final response
ther than 78 hex) it
negative response

h of the FirstFrame
ves the start of the

vide the requested
er. If the server #1
response message
e again. A negative
pending response

h of the FirstFrame

is indicated in

he-client network layer by a N USDataFF.ind. Figure 9 shows when the client rece

ves the start of the

response message of the server #1. The client removes server #1 from the internal list of pending response messages.

The client network layer will generate a N_USData.ind.

The server network layer will generate a N_USData.con based on the completion of the transmission.
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4.3 Data Not Available

4.3.1

There are two conditions for which data is not available:

1. Service is not supported.

Protocols: ISO 9141-2, ISO 14230-4 and SAE J1850

2. Service is supported but data is not available at the time that the request is made.

Table A indicates the proper ECU response for each protocol as detailed in SAE J1979 (ISO 15031-5).

Service $01 is supported. If
Service $01 is not supported,
no response is allowed. All
emissions-related OBD I
compliant ECUs must
respond to Service $01 PID
$00.

Service $01 is supported. If
Service $01 is not supported,
no response is allowed. All
emissions-related OBD ||
compliant ECUs must
respond to Service $01*PID
$00.

X £ Il YN}
7 abk‘A“‘PfopemSpOﬂSc TroMmMm—=CU
Condition 1ISO 9141-2 SAE J1850 ISO [14230-4
a) Service $01 no All ECUs must respond to All ECUs must respond to All ECUs 'must réspond to Service
supported Service $01 PID $00 if Service $01 PID $00 if $01 PID $00 if Service $01 is

supported. If Se
supported, ECU
respond or send
response ($7F,

emissions-relatg
ECUs must resp
PID $00.

fvice $01 is not
can either not

a negative

501, $11) All

d OBD Il compliant
ond to Service $01

b) Service $01
unsupported, AID
requested

No response preferred,
positive response is allowed.

No response/preferred,
positive response is allowed.

ECU can either
send a negative
$01, $12).

not respond or
response ($7F,

c) Service $01 supported,
PID requested

Respond within P2 timing.

Respand within P2 timing.

Respond within

P2 timing.

d) Service $02 no
supported

The ECU shall not respond.

The ECU shall not respond.

ECU can either
send a negative
$02, $11).

hot respond or
response ($7F,

e) Service $02 supported,
PID requested,|no
freeze frame stpred

PID $02 indicates $0000, but
if PIDs are requested; ECU
can either not respond or
send invalid data,-except if
supported PIBs ($00, $20, ...)
have been-tequested, then
the ECU shall send a
response with the supported
PiD:and data bytes.

PID $02 indicates $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.

PID $02 indicatg
PIDs are reques

either not respond or send a

negative respon
except if support
...) have been rg
ECU shall send
supported PID g

s $0000, but if
ted, ECU can

se ($7F, $02, $12),
ed PIDs ($00, $20,
quested, then the

B response with the
nhd data bytes.

f)  Service $02
unsupported PID
requested, no frfeeze
frame stored

No response preferred,
positive response is allowed.

No response preferred,
positive response is allowed.

ECU can either
send a negative
$02, $12).

hot respond or
response ($7F,

g) Service $02 supported

Respnond within P2 timing
g )

Respnond within P2 timina
g )

Dnepnnr’l within

P2 timing.

PID requested, freeze
frame stored

h) Service $02
unsupported PID

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,

requested, freeze frame $02, $12).
stored

i) Service $03/$07 not The ECU shall not respond. The ECU shall not respond. ECU can either not respond or
supported send a negative response ($7F,

$03/$07/$0A, $11).

Positive response indicating no
DTCs is required.

i)  Service $03/$07
supported, no DTCs
stored

k) Service $03/$07
supported, DTCs stored

No response preferred,
positive response indicating
no DTCs is allowed.

No response preferred,
positive response indicating
no DTCs is allowed.

Positive response is required. | Positive response is required. | Positive response is required.
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Condition

1ISO 9141-2

SAE J1850

ISO 14230-4

Service $04 not

The ECU shall not respond.

The ECU shall not respond.

ECU can either not respond or

conditions not correct

($7F, $04, $22).

supported send a negative response ($7F,
$04, $11).
m) Service $04 supported, | The ECU shall not respond. The ECU shall not respond. Negative response is required

INFOTYPE req

uested,

data not available,
conditions not correct

(CVN), prior to
only

2005 MY

($7F, $09, $22).

n) Service $04 supported, Positive response is required. | Positive response is required. | Positive response is required.
conditions correct

o) Service $05/$06 not The ECU shall not respond. | The ECU shall not respond. ECU can either not respond or
supported send a negative response ($7F,

$05/$06, $11).

p) Service $05/$06 If TIDs are requested ECLI If TIDs are requested ECLI If TIDs are requested, ECU can
supported TID can either not respond or can either not respond or either not respomnd or send invalid
requesteq, no gtored send invalid data. send invalid data. data or send hegative response
data available ($7F, $05/%06, §12).

q) Service $05/$0p No response preferred, No response preferred, ECU-can either pot respond or
unsupported TID positive response is allowed. positive response is allowed. send 4 negative|response ($7F,
requested, no gtored $05/$06, $12).
data available

r)  Service $05/$0p Respond within P2 timing. Respond within P2 timing. Respond within P2 timing.
supported TID
requested, storpd data
available

s) Service $05/$0p No response preferred, No response preferred, ECU can either npot respond or
unsupported TID positive response is allowed. | positive responsé is allowed. | send a negative|response ($7F,
requested, storpd data $05/$06, $12).
available

t) Service $08 no The ECU shall not respond. The ECU shall not respond. ECU can either pot respond or
supported send a negative[response ($7F,

$08, $11).

u) Service $08 supported Respond within P2 timing. Respond within P2 timing. Respond within P2 timing.

TID requested,
conditions corrgct

v) Service $08 supported The ECU shall not respond or | The ECU shall not respond or | Negative response is required ($7F
TID requested, may respond with™a may respond with a $08, $22) or may respond with a
conditions not ¢orrect manufacturer-specified value | manufacturer-specified value | manufacturer-specified value as

as DATA_A, ‘which as DATA_A, which DATA_A which ¢orresponds to the
correspondsiio the reason corresponds to the reason reason the test gannot be run.
the test cannot be run. the test cannot be run.

w) Service $08 Na.response preferred, No response preferred, ECU can either pot respond or
unsupported TID pOsitive response is allowed. | positive response is allowed. | send a negative|response ($7F,
requested $08 $12).

x) Service $09 no The ECU shall not respond. The ECU shall not respond. ECU can either pot respond or
supported send a negative|response ($7F,

$09, $11).

y) Service $09 su pported Respond-withtmrP2-timing: Respond-withinP2-timing: Respond-withinP2 timing.
INFOTYPE requested,
data available (VIN,

CVN, CALID)

z) Service $09 supported Respond within 1 m; do not Respond within 1 m; do not One or multiple negative response
INFOTYPE requested, restart CVN calculation. Test | restart CVN calculation. Test | message(s) ($7F, $09, $78)
data not available, tool sends retry message tool sends retry message required within P2max (25 - 50 ms)
conditions correct (CVN) | every 0.055 to 4.0 seconds. after 30 seconds. until positive response is sent.

aa) Service $09 supported The ECU shall not respond. The ECU shall not respond. Negative response is required
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Condition 1ISO 9141-2 SAE J1850 ISO 14230-4
bb) Service $09 No response preferred, No response preferred, ECU can either not respond or
unsupported INFOTYPE | positive response is allowed. | positive response is allowed. | send a negative response ($7F,
requested $09, $12).
cc) Service $00 or $0A The ECU shall not respond. The ECU shall not respond. ECU can either not respond or
through $0F send a negative response ($7F,
$0X, $11).

NOTE: OBD-Il regulations require a response to a Service $09 CVN request within P2 timing (except for 30 seconds after
reprogramming). For CVN requests within this document, a $78 negative response is not allowed.

4.3.2 1SO 15765-4: Diagnostics on CAN

There are four conflitions for which data is not available:

1. Service is not $upported.

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 indicates the proper ECU response as detailed in SAE J1979 (1ISOy15031-5).

Table B - Proper response from ECU for ISO 15765-4

Condition ISO 15765-4

a) Service $01 no} supported All ECUs shalhrespond to Service $01 PID $00 if Service $01|is supported. All
emissions<related OBD Il compliant ECUs must respond to Sgrvice $01 PID $00.

If Service'$01 is not supported, no response is allowed.

b) Service $01 unpupported PID requested The ECU shall not respond.
c) Service $01 supported PID requested Reéspond within P2 timing (no negative response message with response code
$78 allowed).
Service $01 supported PID requested during | Positive response is required.
initialization —or—
Negative response for max of five times.
d) Service $02 no} supported The ECU shall not respond.
e) Service $02 supported PID;ffame xx 1) The ECU shall respond to PID $02 frame xx within P2 timing; PID $02 frame
requested, no ffeeze frame-stored xx must indicate $0000. o
2) The ECU shall respond with supported PIDs for frame xx ($00, $20, ...) within
P2 timing.
3) If PIDs other than support PIDs or PID $02 are requested,|the ECU shall not
respond.

4) If a PID frame xx, with xx greater than 00, is requested and ECU only
supports frame 00, the ECU shall not respond.

f)  Service $02 unsupported PID, frame xx PID $02 frame xx indicates $0000, but if PIDs are requested, ECU shall not
requested, no freeze frame stored respond.
g) Service $02 supported PID, frame xx 1) The ECU shall respond to PID $02 frame xx within P2 timing.
requested, freeze frame stored 2) The ECU shall respond with supported PIDs for frame xx ($00, $20 ...) within
P2 timing and shall respond to PIDs frame xx indicated as supported within
P2 timing.
h) Service $02 unsupported PID, frame xx The ECU shall not respond.
requested, freeze frame stored
i) Service $03/$07/$0A not supported The ECU shall not respond.

j)  Service $03/$07/$0A supported, no DTCs Positive response indicating no DTCs is required.
stored
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Condition ISO 15765-4

k) Service $03/$07/$0A supported, DTCs Positive response including the stored DTCs is required.
stored

I) Service $04 not supported The ECU shall not respond.

m) Service $04 supported, conditions not Negative response is required ($7F, $04, $22).
correct

n) Service $04 supported, conditions correct Positive response message required. Multiple negative response messages

(NRC $78) allowed within a maximum time of 5000 ms after request until
positive response is required.

o) Service $06 not supported The ECU shall not respond.

p) Service $06 supported TID requested, no Positive response required, test values, min, and max limits must be set to $00.
stored data avgitable

q) Service $06 unsupported TID requested, no | The ECU shall not respond.
stored data avdilable

r) Service $06 supported TID requested, Respond within P2 timing.
stored data avgilable

s) Service $06 unsupported TID requested, The ECU shall not respond.
stored data avdilable

t) Service $08 no} supported The ECU shall not respond.

u) Service $08 supported TID requested, Respond within P2 timing.
conditions corrgct

v) Service $08 supported TID requested, Negative response required($7F, $08, $22).
conditions not ¢orrect

w) Service $08 ungupported TID requested The ECU shall not respond.

x) Service $09 no} supported The ECU shall not réspond.

y) Service $09 supported INFOTYPE Respond within*P2timing.
requested, data available (VIN, CVN,

CALID)

z) Service $09 supported INFOTYPE Initial negative response message ($7F, $09, $78) required wjithin P2max (50
requested, data not available, conditions ms)*and consecutive negative response message(s) ($7F, $09, $78) is (are)
correct (CVN) required within P2max (5.0 s) until positive response is sent. $ee Note A below.

aa) Service $09 supported INFOTYPE Negative response required ($7F, $09, $22).
requested, data not available, conditions not
correct (CVN), prior to 2005 MY only

bb) Service $09 unpupported INFOTYRE The ECU shall not respond.
requested

cc) Service $00, $05 or $0B through*$OF The ECU shall not respond.

NOTE A: OBD-Il 1

NOTE B: Per ISO

after rep

egulations require a response to a Service $09 CVN request within P2 timing (exc
rogramming). For CVN requests within this document, a $78 negative response is ng

bpt for 30 seconds

t allowed.

15/0695-4, the 1ollowing applies 1o Initialization only.

When all started response messages are completely received (positive and negative responses) and the P2CAN_Client
application timer has elapsed, the external test equipment shall analyze whether negative responses have been received.

If one or more of the received response messages are negative responses to the previously transmitted request with
response code 0x21 (busyRepeatRequest), the external test equipment shall restart the response validation procedure at
after a minimum delay of 200 ms. If the negative response(s) appear(s) on six subsequent sequences, the external test
equipment shall assume that the vehicle is not compliant with ISO 15031-5. This implies that a legislated-OBD compliant
system shall provide a positive response within a maximum of five retries (1000 ms). (Assuming that each negative response
with NRC 0x21 is received shortly before P2 elapses, the total time available for the vehicle to correctly respond results in
1250 ms.)
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If a legislated-OBD ECU responds with any other negative response code or a legislated-OBD ECU responds with a
response which cannot be interpreted according to ISO 15031-5, the external test equipment shall assume that the vehicle
is not compliant with ISO 15031-5 (i.e., NOT OK).

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.

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 30 seconds or longer, as appropriate for the ECU. Connect scan tool to the/SAE J1962 connector.
5.1.2 Turn ignitign on. Do not crank engine.
Evaluation Proceglure:

5.1.3 Visually verify that the MIL is on for a minimum of 15 seconds. (MIL can stay on until engine cranking, or it is allowed
to turn off after a minimum of 15 seconds .)

5.2 Establish Cgmmunication (SAE 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 cofrect format.

Protocol determination procedure:

5.2.1 Test tool s¢nds Service $01 PID $00 request message for each of the protocols below per SAE J1978/ISO 15031-4
in the folloyving sequence:

SAE J1850 41.6 kipps PWM

SAE J1850 10.4 kipps 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-hit 500 kbps

ISO 15765-4 - 11-hit 250 kbpsy(only if EOBD/IOBD/OBD-Br test)

ISO 15765-4 - 29 it 500, kbps

ISO 15765-4 - 29 hit 250kbps (only if EOBD/IOBD/OBD-Br test)

Check battery voltage-atthe-SAE-H962-connectorpin—46-

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 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
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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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteria:

If a positive respon
ISO 15765-4 500 K
ISO 15765-4 250 g
ISO 15765-4 500 K
India OBD <3.5T a
India OBD >3.5T a
Brazil OBD (OBDB
Use of a protocol t

Operator Prompt 1
ECUs do not positi

Battery voltage at
5.3 Clear DTCs

Purpose: To verify
and that DTCs and

Procedure:

5.3.1 [For all pro

se is generated on more than one protocol, this shall be flagged as a failure.

bps must be utilized for OBD-II for 2008 MY and beyond.

r 500 kbps must be utilized for EOBD for 2014 MY and beyond.

bps must be utilized for China OBD.

lows for all protocols tested during protocol determination.

lows for all ISO 15765-4 protocols tested during protocol determination.
r-1/0OBDBr-2/OBDBr-3) allows for all protocols tested during protocol determination.
nat is not specified above shall be flagged as~g-failure.

asks for the number of emission-related?ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

he SAE J1962 connector pin 16-must be between 11.0 V and 18.0 V.
Service $04), Engine Off

that, with the ignition,en and engine off, all ECUs provide the correct response to a S
the MIL status bit are cleared.

tocols] Transmit Service $04 request message and observe response message.

Any software mesg

of emission-related

ervice $04 request

allow for NVRAM

ting ‘these specifications must wait 2 seconds before proceeding to next step to

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 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

For ISO 15765-4, 4 positive response message is required. Negative response message(s) ($7F, $04, $
up to 30 seconds maximum, until a positive response message is available. All other negative_fespons|
as a failure. For ISP 9141-2, SAE J1850, and ISO 14230-4, a positive response is required.

5.4  Verify MIL Status Bit, Engine Off, Verify No Permanent DTCs

Purpose: To verify the correct response to a Service $01, PID $01 request for those ECUs that suppo

and the MIL status|bit were cleared by the previous Service $04 request.

Note to manufacturers: During bulb prove out, MIL status bit must indicate\whether the MIL will be illum
is started. It should not reflect the status of the MIL bulb driver circuit, which will be turning the bulb on

out.
Procedure:

5.4.1  [For all prgtocols] Send Service $01, PID $01 request message.

78) are allowed for
es shall be flagged

t it, and that DTCs

inated after engine
for the bulb prove

Table 5 - Request current powertrain-diagnostic data request message for all protocols

Message directipn: | External test equipment.=5.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 emissioh-related DTCs and MIL status 01 PID

Table|6 - ECU#1-response: Request current powertrain diagnostic data response message

Message directipn: [VAI'ECUs — External test equipment
Message Type:~ || Response
Data Byte —Description (At PiDvalues are tm hexadecimat) Byte Vatue (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

Evaluation criteria:

Each OBD ECU that responds with Service $01, PID $01 must respond with messages as shown in the response table
above, where DATA_A bits 0 through 6 must be 0 (humber of DTCs must be 0 because of previously sent engine-off Service

$04 request) and DATA_A bit 7 must be 0, indicating MIL off.
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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.

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there are no permanent DTCs
stored before proceeding through the next test sequence.

Procedure:

5.4.2 [ForISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received
with DTC count set to zero and no DTCs.

Message directipn: | 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 with permanent status 0A SIDRQ
requgst SID

Table 8 - Requiest emission-related diagnostic trouble codes with permanent status response message for

ISO 15765-4
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimatl) Byte Value (Hex) Mnemonic

#1 Request emission-related diagnostic trouble codes with-permanent status 4A SIDPR
respgnse SID

#2 # of DTC {number of emission-related DTCs with-permanent status stored in 00 #OFDTC
this HCU}

Evaluation criteria:

For ISO 15765-4 irfterfaces, verify that at least-one Service $0A permanent DTC response is received. The #OFDTC (DTC
count) must be $00 and the message shall.contain no DTCs for all the responses.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message gontaining no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not qupport permanent codes shall not respond.

Permanent codes mustbe supported for OBD-II by all emission-related ECUs that also support Service [$03 or Service $07
for the 2010 MY and-beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
does not support permanent codes or permanent codes for all emission-related ECUs, the manufaciurer 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 an OBD-Il vehicle fails but it is supposed to have permanent DTCs, prompt the user whether to continue testing or abort
the test.

Permanent codes are not required for EOBD, India or Brazil OBD. If an EOBD, India, or Brazil OBD vehicle does not support
permanent codes, do not log a failure. If an EOBD, India, or Brazil OBD vehicle does support permanent codes, they will be
tested for correct behavior.
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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 data in the responses are
correct. Verify that all Service $06 data and limits are set to zero for ISO 15765-4. For all other protocols, the data must be
greater than or equal to the minimum test limit or less than or equal to the maximum test limit.

Procedure:
5.5.1 [For all protocols] Transmit Service $06, OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO

request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the
OBDMIDs reported by each ECU as being supported.

Table 9 - Reque ard-monitoring-te oSt 6r-continvous-and-noen-con 5 nitored systems
request message (read supported OBDMIDs) for all pro

tocols

s)
Data Byte Parameter Name Cvt Hex leue Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID

Table 10 - Reql.tst on-board monitoring test results for continuous and.non-continuously monitored systems
response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 1423(%4 protocols
Data Byte Parameter Name Cvt Hex leue Mnemonic

#1 Request on-board monitoring test results for continuous and\non-continuously M 46 SIDPR

monitored systems response SID
#2 Test ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATAREC _

#4 DATA_A: supported Test IDs, M XX DATA_A
#5 DATA_B: supported Test IDs, M XX DATA B
#6 DATA_C: supported Test IDs, M XX DATA_C
#7 Data D: supported Test IDs ] M XX DATA_ D

Table 11 - Request on-board monitoring test results for continuous and non-continuously monitored systems
response message (report supported OBDMIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
dajarecord of supported OBDMID = [ OBDMIDREC

#2 15t supported OBDMID M XXXXXAXX 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)

Evaluation criteria:

If all OBDMID support OBDMIDs for an ECU indicate that no OBDMIDs are supported, this shall be flagged as a failure. If
an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that ECU
does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a failure.
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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 $C0, $EO) and again note results.

Table 12 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read supported OBDMIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
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 Orj-Board Diagnostic Monitor 1D (OBDMIDS supporied) 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 13 - 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 nor-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1st supported@BDMID M XXXXXAXX OBDMID
#3 DATA_A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 DATA_B:-supported OBDMIDs, M XXXXXAXX DATA B
#5 DATA\C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA D
dafa record of supported OBDMID=T OBDMIDREC
#n-4 mth supported OBDMID C1 XXXXXAXX OBDMID
#n-3 DATA_A: supported OBDMIDs, C2 XXXXXAXX DATA_A
#n-2 DATA_B: supported OBDMIDs, C2 XXXXXAXX DATA B
#n-1 DATA_C: supported OBDMIDs, C2 XXXXXAXX DATA C
#n Data D: supported OBDMIDs ] Cc2 XXXXXAXX DATA_D
C1 = Conditionall— OBDMIDalue 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 PBDMID value (see
C1)

Evaluation criteria:

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, and $E1-$FF as determined in 5.5.1, send the corresponding Service $06 request message
and note the response.

Table 14 - 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 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID

#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 15 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
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 Q0 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 Cc1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 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 Cc2 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 ] Cc2 00 MAXTLLO
C1 = Conditional|— 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 valtie shall be zero ($00) in case the On-Board Diagnostic Monitor
has not begn completed at least once since Clear/reset;émission-related diagnostic information or battery disconnect.

Evaluation criteria:

Misfire OBDMID A
counts) must be sU

Except as describe

OBDMIDs $00 -$1
IDs, TVHI and TVL

Some manufacture

2 + SDTID 0B (Cylinder #1\misfire count EWMA) and OBDMID A2 + SDTID 0C (Lylinder #1 misfire
pported for at least one ECUY for OBD-II only.

d below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO must report $00.

D, Test IDs $04,.$02, $03, and $04 are constants and are not required to be reset to zero. For these Test
O may be egqual to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

rs have engine-off monitors, e.g., Oz sensors that run as soon as the ignition is on. These monitors may

report test results Tn Service $06. If a Service $06 Test ID reports a test value and test limits that are rjot zero, it shall not

be considered a fa|lure, but a warning that each manufacturer will need to analyze.

5.5.4 [ISO 9141-2, SAE 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, $SE1-$FF, send the corresponding Service $06 request message and
note the response.

Table 16 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols

Data Byte

Parameter Name Cvt Hex Value Mnemonic

moni

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ

tored systems request SID

#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 17 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for non-continuously monitored M 46 SIDPR
systems response SID
#2 Test ID (report test results) XX TID
#3 Test Limit Type & Component ID XX TLTCID
data record 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) ] C XX TLLO
C = Conditional — if test limit is either a minimum or a maximum, limit depends on the parameter test, limit,.type, and component ID
value (bit 7)

Evaluation criteria:

The test value(s) n
limit(s).

5.5.5 [Forall pro
all ECUs tq
(single req
55.6 Transmit S

communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

5.6 Verify Servic

NOTE: Hybrid Ele

nust be greater than or equal to the minimum test limit(s) and less than or equal to

tocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $4
ensure ECU can respond properly to an unsupported OBDMID and does not termin
est).

ervice $01, PID $00 request message to determine if any emission-related ECUs h
btion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diaghostic message, this shall be flagged as a failure.

e $01 Data - Request Gurrent Powertrain Diagnostic Data, Engine Off

ctric Vehicles (HEVS/PHEVs) and stop-start vehicles have engine controls that can

engine without regard to.ignition key position.

Purpose: To verif
each ECU and to @

that allL EGUs respond correctly to Service $01 requests, to determine which PID
heck that the returned data is valid for engine-off conditions.

the maximum test

0, $C0, or $EO) for
ate communication

ave dropped out of

pf emission-related

start and stop the

5 are supported by

Procedure:

5.6.1

[For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request

messages through the highest supported PID to determine which PIDs are supported. Note the PIDs reported by

each ECU

as being supported.

Table 18 - 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 XX PID
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Table 19 - 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 1st 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 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)

Evaluation criteria:

Required PIDs must be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) as specified in Table 24.
At least one ECU fnust support the required data. If more than one ECU supports the PID,.then each ECU must meet the
requirements spedified under “Required Value.” The table specifies whether lack of support will gengrate a Failure or a
Warning. A failure is defined as lack of support as required in the OBD-II regulations. A\warning is defined as lack of support
for a PID that is highly likely to be required to be supported by most vehicle manufacturers. Warnings$ require additional
analysis by the veljicle manufacturer.

If an ECU indicatds that a PID/TID/OBDMID/INFOTYPE Supported PIDATI{D/OBDMID/INFOTYPE is

supported, but that

ECU does NOT a¢tually support the PID/TID/OBDMID/INFOTYPE whenvit is requested then this shxll be flagged as a

failure. Except for PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, t

as a failure.

is shall be flagged

5.6.2 [For ISO 1p765-4 protocol only] Transmit request for‘all PID support PIDs as two messages (HIDs $00, $20, $40,
$60, $80, $A0), and (PIDs $C0, $EO0) and again note‘results.

Table 20| Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Message directipn: | External test equipment.=.All ECUs
Message Type: | Request
Data Byte Description (AIlPID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID dsed to determine PID support for PIDs 01-20 00 PID
#3 PID ysed to determine\PID support for PIDs 21-40 20 PID
#4 PID Used to determine PID support for PIDs 41-60 40 PID
#5 PID sed to determine PID support for PIDs 61-80 60 PID
#6 PID ysed.todetermine PID support for PIDs 81-A0 80 PID
#7 PID ysédyto determine PID support for PIDs A1-EQ A0 PID
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Table 21 - 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 1st 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 XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_ D
datarecard of supparted PlDs = [ PIDREC_
#n-4 mt" supported PID C1 XXXXXAXX PID
#n-3 DATA_A: supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 DATA_B: supported PIDs, Cc2 XXXXXAXX DATA_B
#n-1 DATA_C: supported PIDs, C2 HXXXXXAXXK DATA_C
#n Data D: supported PIDs ] C2 XXXXXAXX DATA D
C1 = Conditionall— PID value shall be the same value as included in the request message if suppotted by the ECU
C2 = Conditional|— value indicates PIDs supported; range of supported PIDs depends onselected PID value (fee C1)

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

5.6.3 [For all prptocols] 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 22 - Request current powertrain diagnostic datarequest message for all protgcols

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 23 - Request.current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 1St supported PID = [ PIDREC _

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

Evaluation criteria:
All PIDs that are indicated as supported, as determined in 5.6.1, 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 24. Note: Scaling PID $4F may be utilized in some PID responses and must be
referenced if so utilized.
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It is not an error to return a PID that was not supported on SAE J1850 and ISO 9141-2. On ISO 15765-4, the ECU shall not
respond to an unsupported PID. On ISO 14230-4, the ECU can either respond with a negative response message ($7F,
$12) or not respond to a request for an unsupported PID.

5.6.4 Request the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) for all ECUs to ensure ECU
can respond properly to an unsupported PID and does not terminate communication (single request).

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

Evaluation criteria:

T

f emission-related

Operator Prompt 1@asksferthe-rumberofemission—related-ECYs-inthe-vehicle—H-thespeeified-rumbe

ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Table 24 - Engine off service $01 PID validation

Engine Off Service $01 PID Validation

PID Required Support Required Value Comment
01, DATA_A, bit 7 ALL - Fail Bit 7 must be 0. 0.5 MIL off.
01, DATA_A, bits 016 | ALL - Fail Bits 0-6 must be 0. No DTCs.
01, DATA_B, bit 0 ALL - Fail if OBD-II, Bit 0 must be 1 for at least one ECU. All spark and compregsion ignition
G - Fail if EOBD, engines must support|misfire monitoring.
I0BD, or OBDBr
01, DATA_B, bit 1 ALL - Fail Bit 1 must be 1 for at least ong ECU. All spark and compregsion ignition
engines must support{fuel system
monitoring.
01, DATA_B, bit 2 ALL - Fail Bit 2 must be 1 for alkECUs. An OBD ECU that supports Service $01

PID $01 must supporf comprehensive
component monitoring.

01, DATA_B, bit 3 Bit 3 can be0.0r 1. For 2010 MY and 0 = spark ignition eng|ne,
beyond, data must match Prompt 4. 1 = compression ignitjon engine.
Note that.for ECUs that only support
CCM requirements (Service $01, PID
$04,-DATA_B, bit 2 = 1), the status of
Service $01, PID $01, DATA_B bit 3 is
irrelevant and may be set to either
gasoline or diesel.

01, DATA_B, bit 4 G- Fail Bit 4 must be 0 for spark ignition Misfire monitoring shdll always indicate
engines, compression ignition engines | complete for spark ignition engines or
that support full range misfire, and compression ignition ¢ngines that utilize
ECUs, which do not support misfire full range misfire monjtoring. For
monitoring, or must be 1 before the compression ignition ¢ngine that utilize
misfire evaluation is complete for the idle monitor through the 2019 MY,
compression ignition engines that misfire monitoring shdll indicate
utilize idle misfire monitor. Bit 4 must complete after the migfire evaluation is
be QO for any ||ne||rr_\l_r_\nrfnr1 monitor in r‘nml_r_\lnfn (1 000 nngin revs at id|e,
DATA_B bit 1. approx 60 seconds). Unsupported

monitors must indicate “ready.”

01, DATA_B, bit 5 Bit 5 can be 0 or 1. Bit 5 must be 0 for Fuel system may indicate incomplete for
any unsupported monitor in DATA_B spark ignition and compression ignition
bit 0. engines If non-continuous monitors are

employed. Unsupported monitors must
indicate “ready.”

01, DATA B, bit 6 ALL - Fail Bit 6 must be 0. CCM must always be complete.

01, DATA_B, hit 7 ALL - Fail Bit 7 must be 0. Reserved bits must be 0.

01, DATA_C, bit0 G - Fail Bit 0 must be 1 for at least one ECU for | All spark ignition engines must support
spark ignition engines. Bit 0 may be 0 catalyst monitoring. Compression ignition
or 1 for compression ignition engines. engines may or may not support NMHC

catalyst monitoring.
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Engine Off Service $01 PID Validation

PID

Required Support

Required Value

Comment

01, DATA_C, bit2

ALL - Fail if not 1 for
OBD-II/CNOBD only

Bit 2 must be 1 for at least one ECU for
OBD-II/C NOBD spark ignition engines,
0 or 1 for EOBD/IOBD/OBDBr spark
ignition engines, depending if they
support an evap leak check. Bit 2 must
be 0 for compression ignition engines
(reserved).

All OBD-II/CNOBD spark ignition

engines must support

evap system

monitoring. EOBD/IOBD/OBDBr must

not support evap unle

ss a leak check is

present. Bit 2 is reserved for
compression ignition engines.
Note: This check will erroneously fail a

dedicated CNG vehicl
monitor.

e with no evap

01, DATA_C, bit 3 D - Fail for OBD-II Bit 3 may be 0 or 1 for spark ignition Spark ignition engines may or may not
only engines. Bit 3 must be 1 for at least support SAIR monitoring. Compression
one-EGU-forcompressien-ighition ighitien-ergiresustsupport boost
engines. pressure monitoring;
01, DATA_C, bit4 ALL - Fail Bit 4 must be 0. Reserved bits must b¢ 0.
01, DATA_C, bit5 ALL - Fail if OBD-II, Bit 5 must be 1 for at least one ECU. All spark ignition engipnes must support
G - Fail if EOBD, O2 sensormenhitoring| Compression

IOBD, or OBDBr

ignition,engines must

gas sensof monitoring.

support exhaust

01, DATA_C, bit6 ALL - Fail Bit 6 must be 1 for at least one ECU. All'spark ignition engines must support
©2-sensor heater morfitoring.
Compression ignition engines must
support PM filter moni|toring.

01, DATA_C, bit 7 D - Fail for OBD-II Bit 7 may be 0 or 1 for spark ignition Spark ignition engineg may or may not

only engines. Bit 7 must be 1 for atdeast support EGR/VVT manitoring.
one ECU for compression igfition Compression ignition pngines must at
engines. least support EGR mgnitoring.

01, DATA_D, bits Of ALL -Fail Bits 0-7 must all be 0 forany Unsupported monitorg must indicate
unsupported monitor ihdicated in “ready.”

DATA_C.

01, DATA_D, bits 2, D - Fail Bit 2 must be 0.for compression ignition | Reserved bits must b¢ O.
engines.

01, DATA_D, bits 4 ALL - Fail Bit 4 must be 0 for all engines. Reserved bits must bé 0.

01, DATA_D, bits Of All - Fail Bits 0-7must be 1 for any supported No supported monitors complete. Oz
monitor indicated in DATA_C, except heater monitor (bit 6) may complete (0)
for bit 6 which may be 0 on some spark | on some spark ignition vehicles.
ighition vehicles.

02 2 bytes long, value must be 0000. No freeze frame availgble.

03 G - Fall 2 bytes long, value must be 0000. FUELSYSA and B.

04 ALL - Fail 1 byte long, value must be 0%. LOAD_PCT = 0 with the engine off and

key on.

05 ALL - Fdilunless $67 | 1 byte long, value must be -20 to ECT in normal range.

suppdrted 120 °C. Either $05 or $67 must be
supported.
06 G/ Warn, not 1 byte value or 2 byte value, as Short fuel trim bank 1/3.
fequired for OBDBr determined in Figure 10.
07 G —\Warqnot +byte-valde-er2-byte-valueas Long-fueHrim-bari—HG.
required for OBDBr determined in Figure 10.
08 Not required for 1 byte value or 2 byte value, as Short fuel trim bank 2/4.
OBDBr determined in Figure 10.
09 Not required for 1 byte value or 2 byte value, as Long fuel trim bank 2/4.
OBDBr determined in Figure 10.
0A 1 byte long. FRP.
0B G - Warn unless $87, | 1 byte long. Either ($0B or $87) or ($10 | MAP.
$10, or $66 or $66) must be supported.
supported
0C ALL - Fail 2 bytes long, value must be 0. rpm is 0 with engine off.
0D ALL LD - Fail 1 byte long, value must be 0. VSS is 0 with engine off. MD,HD does
ALL MD, HD - warn not have to support vehicle speed.
OE G - Fall 1 byte long. SPARKADV.
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Engine Off Service $01 PID Validation
PID Required Support Required Value Comment
OF G - Warn unless $68 | 1 byte long, value must be -20 to IAT in normal range.
is supported 120 °C. Either $0F or $68 may be
supported.
10 G - Warn unless $66, | 2 bytes long, value must be less than MAF <5 g/s with engine off.
$0B, or 87 supported | or equal to 5 g/s. Either ($0B or $87) or
($10 or $66) must be supported.
11 G - Fall 1 byte long, value is 0 to 40% for spark | TP in normal range.
ignition engines, value can be 0 to
100% for compression ignition engines.
12 1 byte long. AIR_STAT.
13 or 1D, bits 0-7 G - Warn 1 byte long. For PID 13 or 1D, 2 or At least 2 O2S needed for OBD-II for
more bits must be T for spark ignition spark ignition engines, compression
engines. (Note: Either $13 or $1D must | ignition engines may‘¢r may not use O2
be supported for spark ignition engine. sensors. Both PIDs $13 and $1D cannot
Both PIDs shall not be supported on be supported.at-the sgme time for either
spark ignition or compression ignition spark or compression|ignition engines.
engines. Neither PID is required to be
supported for compression ignition
engines.)
14, 15, 16, 17, 18, 2 bytes long.
19, 1A, 1B
1C ALL - Fail 1 byte long, value must be 01, 03, 07 Must be California OBD-Il or EOBD, LD,
09, 0B, 0D, OF, 22 for LD OBD-llor 13, | MD or HD, IOBD-II, CNOBD, or OBDBr
14, 22 for HD OBD. Note: SAE defined values are: $01-$0F,
Value must be 06, 07, 08, 09,/0C, 0D, $11-$15, $17-$1A, $1C-$2B.
OE, OF for LD EOBD or 17,8, 19, 1A,
21 for HD EOBD.
Value must be $20 fo?JOBD-II.
Value must be $1€,$1D, $23, or $2A
for OBDBr.
Value must & $29 for CNOBD.
1E 1 byte long:
1F ISO 15765-4 2 bytes‘long, value must be 0. RUNTM is 0 with engine off.
ALL - Fail
21 ISO 15765-4 2 bytes long, value must be 0. MIL_DIST is 0 after Service $04.
ALL - Fail unless $4D
supported
22,23 2 bytes long. FRP.
24, 25, 26, 27, 28, 4 bytes long. Check for usage of PID 4F.
29, 2A, 2B
2C D - Faildnless $69 is | 1 byte long, value must be <10%. EGR_PCT is £10% wijth engine off.
supparted for OBD-II,
CNOBD, and HD
OBD
2D 1 byte long. EGR_ERR.
2E 1SO-45765-4 +bytetong- BEvAPPEF
G - Warn
2F ISO 15765-4 1 byte long, value must be 1 to 100%. FLI.
G, D - Warn
30 ISO 15765-4 1 byte long, value must be 0. WARM_UPS must be 0 after Service
ALL - Fail $04.
31 ISO 15765-4 2 bytes long, value must be 0. CLR_DIST is 0 after Service $04.
ALL - Fail unless $4E
supported
32 2 bytes long. EVAP_VP.
33 ISO 15765-4 1 byte long, value must be 71 to BARO within normal range.
ALL - Fail 110 kPa.
34, 35, 36, 37, 38, 4 bytes long. Check for usage of PID 4F.
39, 3A, 3B
3C, 3D, 3E, 3F 2 bytes long.
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Engine Off Service $01 PID Validation
PID Required Support Required Value Comment
41 ISO 15765-4 4 bytes long.
ALL - Fail if OBD-I,
Warn if
EOBD/IOBD/OBDBr
41, DATA_B, bit 3 ISO 15765-4 Bit 3 can be 0 or 1. For 2010 MY and 0 = spark ignition engine.
ALL - Fail if OBD-II, beyond, data must match Prompt 4. 1 = compression ignition engine.
Fail for Note that for ECUs that only support
EOBD/IOBD/OBDBr | CCM requirements (Service $01, PID

if supported (data
must be correct if PID
$41 is supported for

EORDAORND/AODND -\
T ODDITODD

$01, DATA_B, bit 2 = 1), the status of
Service $01, PID $01, DATA_B bit 3 is
irrelevant and may be set to either

TODDDT)

(H A H 1
oSO O CrCStrT

41, DATA_B, bits 0

ISO 15765-4

ALL - Fail if OBD,
Warn if
EOBD/IOBD/OBDBr

If Bit 0 or 1 or 2 = 1, corresponding bit
in $01 DATA_B must = 1.

]
If monitor enabled, it ust show

supported in PID'$01

41, DATA_B, bits 4

ISO 15765-4

ALL - Fail if OBD,
Warn if
EOBD/IOBD/OBDBr

If Bit 4 = 1, then PID $01 DATA_B Bit 0
must be = 1; if Bit 5 = 1, then PID $01
DATA_B Bit 1 must be = 1; if Bit 6 = 1,
then PID $01 DATA_B Bit 2 must be =
1

If monitor not complet
supported’in PID $01

e, it must show

41, DATA_C, bits Of

ISO 15765-4

ALL - Fail if OBD-II,
Warn if
EOBD/IOBD/OBDBr

IfBit0,1,2,3,4,5 6,or7=1,
corresponding bit in $01 DATA_G must
=1.

If monitor enabled, it must show

supported in PID $01

41, DATA_D, bits Of

ISO 15765-4

ALL - Fail if OBD-I,
Fail for
EOBD/IOBD/OBDBr
if supported (data
must be correct if PID
$41 is supported for

Bits 0 to 5 and bit 7 must be.1 for any
supported monitor indicated in PID $01
DATA_C for spark ignition; Bits 0 to 7
must be 1 for any‘supported monitor
indicated in PID$01 DATA_C for
compression ignition.

No supported monitor
O2 heater monitor (bit
(0) on some spark ign

5 complete except
6) may complete
ition vehicles.

if supported (data
must be correctif PID
$41 is supported for
EOBD/IOBD/OBDBI)

EOBD/IOBD/OBDBr)
41, DATA_D, bits Of ISO 15765-4 Bits 0/to 7 must be 0 for any Unsupported monitorg must indicate
ALL - Fail if OBD-II, unsupported monitor indicated in PID “ready.”
Fail for $01 DATA_C.
EOBD/IOBD/OBDBE,

41, DATA_D, bits Of

ISO 15765=4
ALL«-\Eail if OBD-II,
Warn if
E©BD/IOBD/OBDBr

IfBit0,1,2,3,4,560r7=1,
corresponding bit in $01 DATA_C must
=1.

If monitor not complet
supported in PID $01

e, it must show

42

ISO 15765-4

2 bytes long.

VPWR.

G, D-Fail

43

ISO 15765-4

G, D - Fail if OBD-lI,
Warn if
EOBD/IOBD/OBDBr

2 bytes long, value must be 0%.

LOAD_ABS is 0% with engine off.

44

ISO 15765-4

G - Fail if OBD-II,
Warn if
EOBD/IOBD/OBDBr

2 bytes long.

EQ_RAT.
Check for usage of Pl

D 4F.

45

ISO 15765-4

G - Fail unless $6C is
supported if OBD-II,
Warn if
EOBD/IOBD/OBDBr

1 byte long, value must be 0 to 50% for
spark ignition engines, value can be 0
to 100% for compression ignition
engines. Either $45 or $6C must be
supported for spark ignition engines.

TP_Rin normal range.
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Engine Off Service $01 PID Validation
PID Required Support Required Value Comment
46 OBD-Il or HD OBD - 1 byte long, value must be -20 to 85 °C. | AAT in normal range.
Warn unless $46 is
supported
47 1 byte long, value must be 0 to 60% for | TP_B in normal range.
spark ignition engines, value can be 0
to 100% for compression ignition
engines.
48 1 byte long, value must be 0 to 60% for | TP_C in normal range.
spark ignition engines, value can be 0
to 100% for compression ignition
engines.
49 1SV 107/00-4 1" Dytle 10Ng, vdiue mMust DE U 10 4U7o. A | e.
D - Fail
4A 1 byte long, value must be 0 to 40%. APP_E in normal rand;e.
4B 1 byte long, value must be 0 to 40%. APP_F in normal range.
4C 1 byte long.
4D 2010 MY and beyond | 2 bytes long, value must be 0 m. MIL_TIME s 0 minutg (59 seconds or
ALL - Fail unless $21 less), after Service $04.
supported
4E 2010 MY and beyond | 2 bytes long, value must be 0 m. CLR_TIME is 0 minutge (59 seconds or
ALL - Fail unless $31 less) after Service $04.
supported
4F 4 bytes. These four values, if not $00, shall be
used to calculate scaljng factors for data
reported with PIDs $244 to $2B, PIDs $34
to $3B, PID $44, and PID $0B.
50 4 bytes. This value, if availablg, shall be used to
calculate scaling factqrs for MAF sensor.
51 2015 MY and beyond | 1 byte, value must be $01 to $0E or FUEL_TYPE in SAE assigned range.
Fail if OBD-Il or HD $18 to $1C.
OBD (not required for
EOBD/IOBD/OBDBr)
52 1 byte. ALCH_PCT.
53 2:-bytés. EVAP_VPA.
54 2 bytes. EVAP_VP.
55 1 byte value or 2 byte value, as Short term secondary|O2 fuel trim bank
determined in Figure 10. 1/3.
56 1 byte value or 2 byte value, as Long term secondary [O2 fuel trim bank
determined in Figure 10. 1/3.
57 1 byte value or 2 byte value, as Short term secondary|O2 fuel trim bank
determined in Figure 10. 2/4.
58 1 byte value or 2 byte value, as Long term secondary [O2 fuel trim bank
determined in Figure 10. 2/4.
59 2 bytes long. FRP.
5A 1 hyfp Inng value must be 0 to 40% APP_R in normal range.
5B 2013 MY and beyond | 1 byte. BAT_PWR.
HEV and PHEYV - Fail
if OBD-Il or HD OBD
5C 2010 MY and beyond | 1 byte long, value must be -20 to EOT.
D - Warn if OBD-ll or | 150 °C.
HD OBD
5D 2010 MY and beyond | 2 bytes long. FUEL_TIMING.
D - Warn if OBD-Il or
HD OBD
5E 2010 MY and beyond | 2 bytes long, value must be 0 when FUEL_RATE.
D - Warn if OBD-Il or | engine is not running.
HD OBD
5F 1 byte, value must be $0E to $10. EMIS_SUP in SAE assigned range.
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PID Required Support Required Value Comment
61 2010 MY and beyond | 1 byte. TQ_DD.
D - Fail if OBD-Il or
HD OBD
62 2010 MY and beyond | 1 byte, value must be 20%. TQ_ACT (PEMS).
D - Fail if OBD-II or 30/60/100% phase-in starting in 2019
HD OBD MY for OBD-II.
2019 MY and beyond
ALL - Warn if OBD-II
2021 MY and beyond
ALL - Fail if OBD-II
63 2010 MY and beyond | 2 bytes long, value must be =0. TQ_REF(PEMS).
D - Fail'it HD OBD 30/60/700% phasein|starting in 2019
2019 MY and beyond MY for OBD-II.
D - Fail if MD OBD
2019 MY and beyond
ALL - Warn if OBD-II
2021 MY and beyond
ALL - Fail if OBD-II
64 5 bytes long. TQ, -MAX.
65 2010 MY and beyond | 2 bytes, DATA_A, at least one device Auxiliary 1/0, may sugport PTO or
D - Warn if OBD-Il or | must be supported in bits 0-4, bits 5-7 recommended gear, diesel normally
HD OBD and PID must be 0. Diesel normally supports supports wait to start famp.
$65 not supported DATA_A bit 3 (glow plug lamp status).
D - Warn if OBD-ll or | This check will erroneously warn/a
HD OBD and bit 3 diesel with no glow plugs.
not supported
66 G - Warn unless $10, | 5 bytes long, DATA_A, at least one Mass air flow sensor.
$0B, or $87 sensor must be supported in bits 0-1, MAFx <5 g/s with engjne off.
supported bits 2-7 must be 0.
If supported, MAFA and MAFB values
must be lessthan or equal to 5 g/s.
Either ($0B or $87) or ($10 or $66)
must be'supported.
67 ALL - Fail unless $05 | 3 bytes long, DATA_A, at least one Engine coolant temperature.
is supported Sensor must be supported in bits 0-1, ECT x in normal rangg.
bits 2-7 must be 0.
If supported, ECT 1 and ECT 2 values
must be -20 to 120 °C.
Either $05 or $67 must be supported.
68 G - Warn unless $0F | 7 bytes long, DATA_A, at least one Intake air temperaturg sensor.
is supparted sensor must be supported in bits 0-5, IAT xy in normal rangg.
bits 6-7 must be 0.
If supported, any IAT values must
be -20 to 120 °C.
Either $0F or $68 may be supported.
69 2010 MY and hn\]lnnrl Z h.\’IfQQ Inng‘ nATA_A‘ at least one PID Commanded EGR and EGR error.
D - Fail unless $2C is | must be supported in bits 0-5, bits 6-7 EGR_x_CMD is £10% with engine off.
supported for OBD-II, | must be 0. If EGR_x_CMD = 0.0%, and
CNOBD, or HD OBD | If supported, any EGR_x_CMD values EGR_x_ACT = 0.0%, EGR_x_ERR must
must be <10%. be 0.0%.
If EGR_x_CMD = 0.0%, and
EGR_x_ACT > 0.0%, EGR_x_ERR must
be 99.2%.
6A 5 bytes long, DATA_A, at least one PID | Commanded diesel intake air flow.

must be supported in bits 0-3, bits 4-7
must be 0.

Control and relative intake air flow
position.
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PID

Required Support

Required Value

Comment

6B

5 bytes long, DATA_A, at least one PID
must be supported in bits 0-3, bits 4-7
must be 0.

If supported, any EGRT values must be
-20 to 200 °C for either 1 °C or 4 °C
scaling.

Exhaust gas recirculation temperature.
EGRT xy in normal range.

6C

ISO 15765-4

G - Fail unless $45 is
supported if OBD-II
or HD OBD, Warn if
EOBD/IOBD/OBDBr

HO CODND
=

5 bytes long, DATA_A, at least one PID
must be supported in bits 0-3, bits 4-7
must be 0.

If supported, any TP_x_REL values
must be 0 to 50% for spark ignition

Commanded throttle actuator control and
relative throttle position.
TP_x_REL in normal range.

OO oD

Chgmc ST

Either $45 or $6C must be supported
for spark ignition engines.

6D

11 bytes long, DATA_A, at least one
PID must be supported in bits 0-5, bits
6-7 must be 0.

If supported, any FRT_x values must
be -20 to 120 °C.

Fuel pressure control [system.
FRT_x innormal range.

6E

9 bytes long, DATA_A, at least one PID
must be supported in bits 0-3, bits 4-7
must be 0.

Injection pressure corjtrol system.

6F

3 bytes long, DATA_A, at least’one
sensor must be supported inbits 0-1 or
for wide range sensors bits\2-3, bits 4-7
must be 0.

Turbocharger compregsor inlet pressure
or turbocharger compfessor inlet
pressure wide range.

70

10 bytes long, DATACA, at least one
PID must be supparted in bits 0-5, bits
6-7 must be 0.

DATA _J, bits4:7 must be 0.

Boost pressure contrql.

71

6 bytes long; DATA_A, at least one PID
must be supported in bits 0-5, bits 6-7
mushbe 0.

DATA_F, bits 4-7 must be 0.

Variable geometry turpo (VGT) control.

72

6.bytes long, DATA_A, at least one PID
must be supported in bits 0-3, bits 4-7
must be 0.

Wastegate control.

73

5 bytes long, DATA_A, at least one
sensor must be supported in bits 0-1,
bits 2-7 must be 0.

Exhaust pressure.

74

5 bytes long, DATA_A, at least one
sensor must be supported in bits 0-1,
bits 2-7 must be O.

Turbocharger rpm.

75

7 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,

Turbocharger A tempegrature.
TCA _Cxxx in normal fange.

bits 4-7 must be 0.

If supported, any TCA_Cxxx values
must be -20 to 120 °C, any TCA_Txxx
values must be -20 to 1000 °C.

TCA_Txxx in normal range.

76

7 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,
bits 4-7 must be 0.

If supported, any TCB_Cxxx values
must be -20 to 120 °C, any TCB_Txxx
values must be -20 to 1000 °C.

Turbocharger B temperature.
TCB_Cxxx in normal range.
TCB_Txxx in normal range.

77

5 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,
bits 4-7 must be 0.

If supported, any CACT xy values must
be -20 to 120 °C.

Charge air cooler temperature (CACT)
CACT xy in normal range.
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PID

Required Support

Required Value

Comment

78

9 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,
bits 4-7 must be 0.

Exhaust gas temperature (EGT) bank 1.

79

9 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,
bits 4-7 must be 0.

Exhaust gas temperature (EGT) bank 2.

7A

7 bytes long, DATA_A, at least one PID
must be supported in bits 0-2, bits 3-7
must be 0.

Diesel particulate filter (DPF) bank 1.

7B

7 bytes long, DATA_A, at least one PID
must be supported in bits 0-2, bits 3-7

Diesel particulate filter (DPF) bank 2.

mMust De U.

7C

9 bytes long, DATA_A, at least one PID
must be supported in bits 0-3, bits 4-7
must be 0.

Diesel particulate-filte
temperature.

F (DPF)

7D

2010 MY and beyond
D - Fail if MD, HD
OBD

1 byte long, DATA_A, bits 4-7 must be
0.

NOx NTE'control areg status.

7E

2010 MY and beyond
D - Fail if MD, HD
OBD

1 byte long, DATA_A, bits 4-7 must be
0.

PM™NTE control area

status.

7F

2010 MY and beyond
ALL - Fail if HD OBD
D - Fail if MD OBD

13 bytes long, DATA_A, at least one
PID must be supported in bits 0-2,bits
3-7 must be 0.

Engine run time.

81

2010 MY and beyond
D - Fail if MD, HD
OBD

41 bytes long, DATA_A, at least one
PID must be supported,inbits 0-4, bits
5-7 must be 0.

Engine run time for A

FCD #1-#5.

82

41 bytes long, DATAVA, at least one
PID must be supported in bits 0-4, bits
5-7 must be 0-

Engine run time for A

FCD #6-#10.

83

9 bytes longy DATA_A, at least one
sensor, must be supported in bits 0-3.
If any bits 4-7 are set to 1, then sensor
dat4 yalue must be $FFFF.

NOx sensor.

84

1 byte.

Manifold surface temy

erature.

85

2013 MY and beyond
D - Fail if OBD-II or
HD OBD

Warn unless $9B is
supported

10 bytes long, DATA_A, at least one
sensor must be supported in bits 0-3,
bits 4-7 must be 0.

Either $85 or $9B may be supported.
Note: This check will erroneously fail a
compression ignition vehicle not
equipped with a NOx Reagent System.

NOx control system ir

cluding DEF level.

86

5 bytes long, DATA_A, at least one
sensor must be supported in bits 0-1,
bits 2-7 must be 0.

Particulate matter (PN

1) sensor.

87

G=Warmuntess$08;
$10, or $66
supported

Sbytestong, DATA A atfeastone
sensor must be supported in bits 0-1,
bits 2-7 must be 0.

Either ($0B or $87) or ($10 or $66)
must be supported.

I P S 1
ITTEARE TTATTITOIU dDSU01

(MAP).

ute pressure

88

2013 MY and beyond
D - Fail if MD, HD
OBD

13 bytes.

SCR inducement system.

89

41 bytes long, DATA_A, at least one
PID must be supported in bits 0-4, bits
5-7 must be 0.

Engine run time for AECD #11-#15.

8A

41 bytes long, DATA_A, at least one
PID must be supported in bits 0-4, bits
5-7 must be 0.

Engine run time for AECD #16-#20.
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bank must be supported in bits 0-7, i.e.,
bits 0 and 1, or bits 2 and 3, or bits 4
and 5, or bits 6 and 7. Any DATA_B-I
values which are supported must be
0% when engine is not running.

PID Required Support Required Value Comment
8B 2013 MY and beyond | 7 bytes. Diesel aftertreatment status.
D - Fail if OBD-Il or
HD OBD
8C 17 bytes. Wide range Oa2.
8D 1 byte. TP_G.
8E 2010 MY and beyond | 1 byte long. Engine friction percent torque (PEMS)
D - Warn if HD OBD 30/60/100% phase-in starting in 2019
2019 MY and beyond MY for OBD-II.
D - Fail if MD OBD-II
2019 MY and beyond
ALL - Warn if OBD-II
2021 MY and beyond
ALL - Fail if OBD-II
8F 7 bytes long, DATA_A, at least one PM sensor output.
sensor must be supported in bits 0-3. Check to see\ifPM ddta is using signed
DATA_C and D (PM sensor normalized | scaling as required.
output) must be >-100%. DATA_F and
G, if supported, must be >-100%.
90 3 bytes long. WWH-OBD vehicle OBD system Info.
91 5 bytes long. WWH-OBD ECU OBI) system Info.
92 2 bytes long. Fuel system control sfatus (Compr Ign).
93 3 bytes long. WWH-OBD vehicle OBD counters.
94 12 bytes long. NOXx inducement.
98 9 bytes long, DATA_A, at least one Exhaust gas temperafure (EGT) bank 1.
sensor must be supported.in bits 0-3,
bits 4-7 must be 0.
99 9 bytes long, DATA_Aj;at least one Exhaust gas temperafure (EGT) bank 2.
sensor must be supported in bits 0-3,
bits 4-7 must be:0.
9A 2019 MY and beyond | 6 bytes long; BATA_C, D Hybrid/EV vehicle system data.
PHEV - Fail if OBD-Il | (HV_BATT V) mustbe >0 V.
9B Warn unless $85 is 4 bytes‘long, DATA_A, at least one Diesel exhaust fluid s¢nsor output.
supported sensor-value must be supported in bits
0=3:
Either $85 or $9B may be supported.
9C 17 bytes long, DATA_A, at least one O2 sensor (wide range).
sensor must be supported in bits 0-7.
9D 2016 MY andeyond | 4 bytes long, DATA_A, B and DATA_C, | Fuel Rate (PEMS).
D - Fail if HD.OBD D values must be 0 g/s when engine is | 30/60/100% phase-in|starting in 2019
2019 MY-and beyond | not running. MY for OBD-II.
D - FailNfMD OBD
2042:MY and beyond
ALL-- Warn if OBD-II
2021 MY and beyond
ALl - Fail if OBD-II
9E 2016 MY and beyond | 2 bytes long, DATA_A, B value must be | Engine exhaust flow rate (PEMS).
D - Fail if HD OBD 0 kg/h when engine is not running. 30/60/100% phase-in starting in 2019
2019 MY and beyond MY for OBD-II.
D - Fail if MD OBD
2019 MY and beyond
ALL - Warn if OBD-I|
2021 MY and beyond
ALL - Fail if OBD-II
9F 9 bytes long, DATA_A, at least one Fuel system percentage use.
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PID Required Support Required Value Comment
A1 9 bytes long, DATA_A, at least one NOx sensor corrected.
sensor must be supported in bits 0-3.
If bits 4-7 are set to 1, then sensor data
value must be $FFFF.
A2 2016 MY and beyond | 2 bytes, DATA_A, B value must be Cylinder fuel rate.
D - Fail if HD OBD 0 mg/stroke when engine is not
2019 MY and beyond | running.
D - Fail if MD OBD,
OBD-II
A3 9 bytes long. Evap vapor pressure.
EVAP_A/B_VP.
A4 4 bytes long. GEAR_ACT, GEAR RAT.
A5 2019 MY and beyond | 4 bytes long. Diesel exhaust flaid:
D - Fail if OBD-II DEF_CMD, DEF~UCDC.
A6 2019 MY and beyond | 4 bytes long, value must be >0 km. Odometer.
ALL - Warn if OBD-II ODO (PEMS).
2021 MY and beyond 30/60/1700% phase-in|starting in 2019
ALL - Fail if OBD-II MY-for ©OBD-II.

Determination of usage of Byte B in addition.te Byte A
for Service $01 PIDs $06 to $09 and PIDs-$55 to $58

1st communication cycle

2nd communication cycle

Determination

Request|

Response

Request Response

Bit value:
01234567

Nr. of

ECM: Banks

Byte B
required:

NO

5.7 Verify Servic

$00

1 response ===l $13

Unique, AIXX0000 == 1
Unique TTXXT1XX =3 2

NO

|
$13 supported ] PID $13 supported
2 responses $13 1st 11XX0000 2 NO
(2 ECUs) 2nd 000011XX NO
Unique 11000000 } > 1 ] NO) PID $1D suppprted, 1 response,
1 response bl 575 Unique 11110000 == 7 | NG Allbfts<>SFF
/ Unique 11111111 F—»[ 2| YES T PID $1D. 1 reshonse, All bits=SFF |
1st 11000000 NO PID $1D suppgrted, 2 responses,
$1D supported \ 2nd 00110000 | > | 2 | NO | All bfs<>$FF)
2 fesponses | st 11110000 | YES
| $1D |=> 4 Ii
(2ECUs) 2nd 0000171714 VES PID $1D suppgrted, 2 responses,
TSt 11007700 . YES Al ts=SFF)
2nd 00110011 YES

Figure 10 - Determination of usage of byte B in addition to byte A
for Service $01 PIDs $06 to $09 and PIDs $55 to $58

e $08 - 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:

5.71

[For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $CO, and $EO request

messages through the highest supported TID to determine which TIDs are supported. Note the TIDs reported by
each ECU as being supported.
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Table 25 - 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

Table 26 - 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+eserd-ef-supportedHbBs—1 TIDREC_

#2 1st supported TID M XX TID
#3 DATA_A: supported TIDs, M XXXXXHXX DATA A
#4 DATA_B: supported TIDs, M XXXXXAXX DATA_B
#5 DATA_C: supported TIDs, M XXXXXAXX DATA_C
#6 Data D: supported TIDs ] M XXXXXAXX DATA D

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

C2 = Conditional|— value indicates TIDs supported; range of supported TIDs depends onselected TID value ($ee C1) for ISO

15765-4. For SAE J1850, ISO9141-2 and ISO 14230-4, DATA_A-E shall be filled With~$00 if unused.

Evaluation criteria:

If the service is nof supported by an ECU, no response is allowed for SAE*J1850, ISO 9141-2, and ISO

If the service is nat supported for ISO 14230-4, the ECU will either not respond, or respond with a

message ($7F, $08,

$11).

If all TID support T|Ds for an ECU indicate that no TIDs are-supported, this shall be flagged as a failure

There is no legislative requirement to support Service,$08. If not supported, it shall not be flagged as
OBD/EOBD/IOBD/OBDBr/CNOBD vehicles. If .an~¥ECU indicates that a PID/TID/OBDMID/INFQTYPE Supported
PID/TID/OBDMID/INFOTYPE is supported, buthat ECU does NOT actually support the PID/TID/O

when it is request

, then this shall be flagged as a failure.

15765-4.

negative response

a warning for U.S.

BDMID/INFOTYPE

5.7.2 [For ISO 16765-4 protocol only]xFransmit request for all TID support TIDs as two messages (T|IDs $00, $20, $40,
$60, $80, $A0), and (TIDs $€0,.$E0) and again note results.

Table 27 - Requést control of on-board device request message (read supported TIDs) for ISO 15765-4 protocol
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqgyest control of on-board device request SID M 08 SIDRQ
#2 TID#Test IDs supported: $01-$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: $A1-$C0) U A0 TID
U= User Optional
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Table 28 - 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 1st 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 XXXXXXXX DATA_C
#6 Data D: supported TIDs ] M XXXXXXXX DATA_ D
datarecord of supparted TIDs = [ TIDREC_
#n-4 mt" supported TID C1 XX TID
#n-3 DATA_A: supported TIDs, Cc2 XXXXXAXX DATA_A
#n-2 DATA_B: supported TIDs, Cc2 XXXXXAXX DATA_B
#n-1 DATA_C: supported TIDs, C2 HXXXXXAXXK DATA_C
#n Data D: supported TIDs ] C2 XXXXXAXX DATA D
C1 = Conditional|— TID value shall be the same value as included in the request message if suppofted by the ECU
C2 = Conditional|— value indicates TIDs supported; range of supported TIDs depends onselected TID value (see C1) for ISO
15765-4. For SAE J1850, ISO 9141-2 and ISO 14230-4, DATA_A-E shall be filled with’$00 if unused.

Evaluation criteria:

Each ECU must re|

ensure that the ECU can respond properly to an unsupported TID and does not terminate co

5.7.3 [Forall pro
request).
5.7.4 Transmit S
communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

5.8 Establish Co

Purpose: Verify th
format is sent by th

Protocol determir

port the same supported TIDs for single and group reguest messages.

tocols] Request next unsupported TID support TID ($20, $40, $60, $80, $A0, $CO,

ervice $01, PID $00 request message.t6 determine if any emission-related ECUs h
btion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

mmunication (SAE/J1978/ISO 15031-4), Engine Running

at one, and\énly one, of the allowed protocols is supported and that a response mes
e vehicléewwith engine running.

ation procedure:

EO) for all ECUs to
munication (single

ave dropped out of

pf emission-related

sage of the correct

5.8.1
1 minute.

Move ignition to crank position and start engine or propulsion system active for Hybrid/PHEV. Let engine idle for

NOTE: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignition

position or

setting.
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5.8.2 Test tool sends Service $01 PID $00 request message for each of the protocols below per SAE J1978/ISO 15031-4
in the following sequence:

SAE J1850 41.6 kbps PWM

SAE J1850 10.4 kbps VPW

ISO 14230-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 9141-2 (wait 5 seconds before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 15765-4 - 29 bit 500 kbps

ISO 15765-4 - 29 bit 250 kbps (only if EOBD/IOBD/OBDBFr test)

ISO 15765-4 - 11 bit 500 kbps

ISO 15765-4 - 11 bit 250 kbps (only if EOBD/IOBD/OBDBr test)

Check battery voltage at the SAE J1962 connector pin 16.

NOTE: The first prjotocol 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 29 - Request current powertrain diagnostic data request message; for all protgcols

Message directipn: | 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 Jsed to determine PID support for PIDs 01-20 00 PID

Table B0 - ECU#x response: Request current powertrain diagnostic data response meéssage

Message directipn: | 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 pyte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data pyte C, representing. support for PIDs XXXXXXXX b DATA_C
#6 Data pyte 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 F’rompt 1lasksforthenumberofemission-retatedECYsinthevehictetf-the opct.a;f;cd Aumber-of emission-related

ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
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5.9 Clear DTCs

(Service $04), Engine Running

Purpose: To verify that with the engine running all ECUs provide a consistent and correct response to a Service $04

request.

Procedure:

5.9.1 [For all protocols] Send Service $04 to clear codes and verify that correct response is received.

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

read/write times.

Table 31

Message directipn:

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information request SID 04 SIDRQ
Table 32 - Clear/reset emission-related diagnostic information_response message
Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information response\SiD 44 SIDPR
Tlable 33 - Clear/reset emission-related diagnostic information response message
Message directipn: | ECU#2 — External test equipment
Message Type: | Response
Data Byte Description (all valuesjare in hexadecimal) Byte Value (Hex) Mnemonic
#1 Negafive Response Service identifier. 7F SIDNR
#2 Clearfreset emission-related diagnestic information request SID 04 SIDRQ
#3 Negalive Response Code: conditionNotCorrect 22 NR_CNC

Evaluation criteria:

There is no legislafive requiremeént to clear codes with the engine running.

ECUs that cannot
will send a negativ

lear codes with the engine running, will ignore the request for SAE J1850 and ISO 9
b response message ($7F, $22) for ISO 14230-4 and ISO 15765-4 interfaces.

41-2 interfaces, or

For ISO 15765-4, negative response message(s) ($7F, $04, $78) are allowed for up to 30 seconds maximum, until a positive
response message is available.

For all protocols, determine which OBD ECUs have I/M readiness flags in them using Service $01 PID $01 (excluding
comprehensive components). If any OBD ECUs accept the Service $04 request, all OBD ECUs with I/M readiness must
accept the Service $04 request. Any OBD ECUs that don’t support I/M readiness may reject a Service $04 request and

respond with a neg

ative response of $22 (Conditions not Correct).

If any OBD ECU containing I/M readiness rejects the Service $04 request, all OBD ECUs must reject the Service $04

request regardless

if they support I/M readiness or not.
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5.10 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Running

Purpose: To verify that all ECUs respond correctly to Service $01 requests, to determine which PIDs are supported by

each ECU and to check that the returned data is valid for engine-running conditions.

Procedure:

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

Table 34 - Request current powertrain diagnostic data request message for all protocols

1
Message directipn:

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 Jsed to determine PID support XX PID

Table 35 1 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 1st supported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXAXX DATA_A
#4 DATA_B: supported PIDs, M XXXXXAXX DATA B
#5 DATA_C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXHXX DATA D

C1 = Conditionall— 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 (fee C1)

Evaluation criteria:

Required PIDs mus

requirements spec
Warning. A failure

for a PID that is h
analysis by the vef

If an ECU indicatsg

t be supported for all'vehicles (ALL), gasoline engines (G), or diesel engines (D) as sp
At least one ECU mnust support the required data. If more than one ECU supports the PID, then each H
fied under “Required Value.” The table specifies whether lack of support will geng
s defined as.lack of support as required in the OBD-Il regulations. A warning is define
ghly likely-to.be required to be supported by most vehicle manufacturers. Warnings

icle manufacturer.

s thata PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is

ECU does NOT a

tually support the PID/TID/OBDMID/INFOTYPE when it is requested, then this sh

ecified in Table 40.
CU must meet the
rate a Failure or a
J as lack of support
5 require additional

supported, but that
bll be flagged as a

failure. Except for PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, this shall be flagged

as a failure.
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5.10.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (PIDs $00, $20, $40,
$60, $80, $A0), and (PIDs $CO0, $EO0) and again note results.

Table 36 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

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
#3 PID used to determine PID support for PIDs 21-40 20 PID
#4 PID psed-to-determine-RiD-supportferRiDs41-60 49 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-EQ A0 PID
U = User Optional

Table 37 1 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 1st supported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXAXX DATA_A
#4 DATA_B: supported RIDs, M XXXXXAXX DATA B
#5 DATA_C: supported'PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXHXX DATA D
daja record of supported PIDs = | PIDREC_
#n-4 mth supported PID C1 XX PID
#n-3 DATA_A: supported PIDs, C2 XXXXXAXX DATA_A
#n-2 DATA_B: supported PIDs, C2 XXXXXAXX DATA B
#n-1 DATA_C: supported PIDs, C2 XXXXXAXX DATA C
#n Data D: supported PIDs ] Cc2 XXXXXAXX 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:

For ISO 15765-4 protocol; each ECU must report the same supported PIDs for single and group requegt messages.

5.10.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF,
$E1-$FF, as determined in 5.10.1, send the corresponding Service $01 PID request message and note the
response.

Table 38 - 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
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Table 39 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 15t 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

C1 = Conditional — “DATA_B - D” depend on selected PID value

C2 = Conditional — parameter is onIy present |f supported by the ECU

C3 = Conditional rameters-and Hes-fc Spenc

supported hy the ECU

Evaluation criteria:

All PIDs that are in

For all the PIDs that are indicated as supported by each ECU, a response with valid data and with the H

must be received
referenced if so uti

It is not an error to
respond to an uns
$12) or not respon

5.10.4 [For all prg
ECUs to ¢
request).

5.10.5 Transmit S
communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

dicated as supported must be supported.

as shown in Table 40. Note: Scaling PID $4F may be utilized"in some PID respo
ized.

ipported PID. On ISO 14230-4, the ECU can eitherfespond with a negative respor
] to a request for an unsupported PID.
tocols] Request the next unsupported PID-stipport PID ($20, $40, $60, $80, $AO0, §

nsure ECU can respond properly to unsupported PID and does not terminate com

ervice $01, PID $00 request message to determine if any emission-related ECUs h
htion.

asks for the number.of-emission-related ECUs in the vehicle. If the specified number
vely respond to an ©BD diagnostic message, this shall be flagged as a failure.

return a PID that was not supported on SAE J1850 and4SO 9141-2. On ISO 15765-4,

ID length as noted
nses and must be

the ECU shall not
se message ($7F,

CO0, or $EO) for all
munication (single

hve dropped out of

bf emission-related
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Table 40 - Engine idle service $01 PID validation

Engine Idle Service $01 PID Validation

PID Required Support Required Value Comment

01, DATA_A, bit 7 ALL - Fail Bit 7 must be 0. 0 is MIL off.

01, DATA_A, bits 0-6 ALL - Fail Bits 0-6 must all be 0. No DTCs.

01, DATA_B, bit 0 ALL - Fail if OBD-II, Bit 0 must be 1 for at least one ECU. | All spark and compression ignition

G - Fail if engines must support misfire
EOBD/IOBD/OBDBr monitoring.

01, DATA_B, bit 1 ALL - Fail Bit 1 must be 1 for at least one ECU. | All spark and compression ignition
engines must support fuel system
monitoring.

01, DATA_B, bit 2 ALL - Fail Bit 2 must be 1 for all ECUs. An OBD ECU that supports Service
$01 PID $01 must support
comprehensivé component monitoring.

01, DATA_B, bit 3 Bit 3 can be O or 1. 0 = spark ignition epgine.

For 2010 MY and beyond, data must | 1 = compression ighition engine.
match Prompt 4.

Note that for ECUs that only support

CCM requirements (Service $01,

PID $01, DATA_B, bit 2 = 1), the

status of Service $01, PID $01,

DATA_B bit 3 is irrelevant and may.

be set to either gasoline or diesel.

01, DATA_B, hit 4 G -Fail Bit 4 must be 0 for spark ighition Misfire monitoring ghall always
engines, compression ignition indicate complete for spark ignition
engines that support fullrange engines or compregsion ignition
misfire, and ECUs, which do not engines that utilize full range misfire
support misfire monitoring, or must monitoring. For conppression ignition
be 1 before the.misfire evaluation is | engine that utilize the idle monitor
complete for compression ignition through the 2019 MY, misfire
engines that utilize idle misfire monitoring shall indicate complete
monitor. Bit 4 must be 0 for any after the misfire evgluation is complete
unsupported monitor in DATA_B (1000 engine revs at idle, approx 60
bit\1- seconds). Unsupported monitors must

indicate “ready.”

01, DATA_B, bit 5 Bit 5 can be 0 or 1. Bit 5 must be 0 Fuel system may indicate incomplete
for any unsupported monitor in for spark ignition arld compression
DATA_B bit 0. ignition engines if npn-continuous

monitors are emplolyed. Unsupported
monitors must indidate “ready.”

01, DATA_B, bit 6 ALL - Fail Bit 6 must be 0. CCM must always lpe complete.

01, DATA_B, hit 7 ALL -Eail Bit 7 must be 0. Reserved bits must{be 0.

01, DATA_C, bit0 G - Fail Bit 0 must be 1 for at least one ECU | All spark ignition enjgines must support

for spark ignition engines. Bit 0 may
be 0 or 1 for compression ignition
engines.

catalyst monitoring||
ignition engines mal
support NMHC catd

Compression
y or may not
lyst monitoring.

01, DATA_C, bit 2

ALl - Fail if not 1 for

Bit 2 must be 1 for at least one ECU

All OBD-II/CNOBD

park ignition

OBD-II/CNOBD only

for OBD-II/CNOBD spark ignition
engines, 0 or 1 for
EOBD/IOBD/OBDBr spark ignition
engines, depending if they support
an evap leak check. Bit 2 must be 0
for compression ignition engines
(reserved).

engines must support evap system
monitoring. EOBD/IOBD/OBDBr must
not support evap unless a leak check
is present. Bit 2 is reserved for
compression ignition engines.

Note: This check will erroneously fail a
dedicated CNG vehicle with no evap
monitor.

01, DATA_C, bit 3

D - Fail for OBD-Il only

Bit 3 may be 0 or 1 for spark ignition
engines. Bit 3 must be 1 for at least
one ECU for compression ignition
engines.

Spark ignition engines may or may not
support SAIR monitoring.
Compression ignition engines must
support boost pressure monitoring.

01, DATA_C, bit 4

ALL - Fail

Bit 4 must be 0.

Reserved bits must be 0.
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Engine Idle Service $01 PID Validation

PID

Required Support

Required Value

Com

ment

01, DATA_C, bit5

ALL - Fail if OBD-II,

Bit 5 must be 1 for at least one ECU.

All spark ignition engines must support

G - Fail if O:2 sensor monitoring. Compression
EOBD/IOBD/OBDBr ignition engines must support exhaust
gas sensor monitoring.
01, DATA_C, bit 6 ALL - Fail Bit 6 must be 1 for at least one ECU. | All spark ignition engines must support

Oz sensor heater monitoring.
Compression ignition engines must
support PM filter monitoring.

01, DATA_C, bit 7

D - Fail for OBD-II only

Bit 7 may be 0 or 1 for spark ignition
engines. Bit 7 must be 1 for at least
one ECU for compression ignition

Spark ignition engines may or may not
support EGR/VVT monitoring.
Compression ignition engines must at

et |u;| TeST teast ouppui‘t ESR Onitoring.

01, DATA_D, bits 2 D - Fail Bit 2 must be 0 for compression Reserved bits must|be 0.
ignition engines.

01, DATA_D, bits 4 ALL - Fail Bit 4 must be 0 for all engines. Reserved-bits must|be 0.

01, DATA_D, bits Of7 ALL -Fail Bits 0-7 must all be 0 for any Unsupported monitprs must indicate
unsupported monitor indicated in “ready.”

DATA_C.

02 2 bytes long, value must be 0000. No freeze frame avhilable.

03 G - Fall 2 bytes long. FUELSYSA and B.

04 ALL - Fail 1 byte long, value must be >0%and | LOAD_PCT less than or equal to 60%
<60%. For HEV, PHEV, S/S, mUst at idle. S/S engine may be off, HEV,
be 0 to 100%. PHEV may be off of at full load.

05 ALL - Fail unless $67 1 byte long, value must.be >20 to ECT in reasonable fange.

supported 120 °C.
Either $05 or $67 must be
supported.
06 G - Warn, not required 1 byte value or2-byte value, as Short fuel trim bank 1/3.
for OBDBr determined.in‘Figure 10.
07 G - Warn, not required 1 byte value or 2 byte value, as Long fuel trim bank|1/3.
for OBDBr determiined in Figure 10.

08 Not required for OBDBr 1 byte value or 2 byte value, as Short fuel trim bank 2/4.
determined in Figure 10.

09 Not required for OBDBr 1 byte value or 2 byte value, as Long fuel trim bank|2/4.
determined in Figure 10.

0A 1 byte long, value must be greater FRP not zero, HEV| PHEVhybrid, S/S
than 0 kPa, may be = 0 for HEV, engine may be off.

PHEV, S/S.
0B G - Warn unless $87, 1 byte long, value must be greater MAP not zero, HE\|, PHEV, S/S
$10 or $66\supported than 0 kPa. Either ($0B or $87) or engine may be off.
($10 or $66) must be supported,
may be = 0 for HEV, PHEV, S/S.

oC ALL - Fail 2 bytes long, value must be between | rpm between 300 anhd 2000 at idle,
300 rpm and 2000 rpm. HEV, PHEV, S/S engine may be off.
HEV, PHEV, S/S value may be 1 to T
299and-setasawarning:

0D ALL LD - Fail 1 byte long, value must be 0. VSS is 0 at engine idle. HD does not

ALL MD, HD - warn have to support vehicle speed.

OE G - Fall 1 byte long. SPARKADV.

OF G - Warn unless $68 is 1 byte long, value must be -20 to IAT in normal range.

supported 120 °C. Either $0F or $68 may be
supported.
10 G - Warn unless $66, 2 bytes long, value must be greater MAF not zero, HEV, PHEV, S/S
$0B or $87 supported than 0 g/s. Either ($0B or $87) or engine may be off.
($10 or $66) must be supported,
may be = 0 for HEV, PHEV, S/S.

11 G - Fall 1 byte long, value must be 0 to 40% | TP in normal range.
for spark ignition engines, value can
be 0 to 100% for compression
ignition engines.

12 1 byte long. AIR_STAT.
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Engine Idle Service $01 PID Validation

PID

Required Support

Required Value

Comment

13 or 1D, bits 0-7

G - Warn

1 byte long. For PID 13 or 1D, 2 or
more bits must be 1 for spark
ignition engines. (Note: Either $13 or
$1D must be supported for spark
ignition engine. Both PIDs shall not
be supported on spark ignition or
compression engines. Neither PID is
required to be supported for
compression ignition engines.)

At least 2 O2S needed for OBD-II for
spark ignition engines, compression
ignition engines may or may not use
any O2 sensors. Both PIDs $13 and
$1D cannot be supported at the same
time for either spark or compression

ignition engines.

14, 15, 16, 17, 18, 19,
1A, 1B

2 bytes long.

1C

P T | 1 tlo N4 NN
OylCTONg, varaC oSt T U T, UJ,

Mustbe-Catifernta~OBD-1| or EOBD,

07, 09, 0B, 0D, OF, 22 for LD OBD-Il | CNOBDor I0OBD-l
or 13, 14, 22 for HD OBD. Note: SAE defined yalues are: $01-
Value must be 06, 07, 08, 09, OC, $OF, $11-$15, $17-p1A, $1C-$2B.
0D, OE, OF for LD EOBD or 17, 18,
19, 1A, 21 for HD EOBD.
Value must be $20 for IOBD-II
Value must be $1C, $1D, $23, or
$2A for OBDBr.
Value must be $29 for CNOBD.
1D, 1E 1 byte long.
1F ISO 15765-4 2 bytes long, value must be/greater RUNTM not zero, HEV, PHEV, S/S
ALL - Fail than 0, may be = 0 for HEV4, PHEV, engine may be off.
S/S.
21 ISO 15765-4 2 bytes long, value must be 0. MIL_DIST = 0 after|Service $04.
ALL - Fail unless $4D
supported
22 2 bytes long,*value must be greater FRP not zero, HEV| PHEV, S/S engine
than 0 kPay-may be = 0 for HEV, may be off.
PHEV, S/S.
23 2 bytes'long, value must be greater FRP not zero, HEV| PHEV, S/S engine

than-0 kPa, may be = 0 for HEV,
PHEV, S/S.

may be off.

24, 25, 26, 27, 28, 29,
2A, 2B

4 bytes long.

Check for usage of

PID 4F.

2C D - Fail unless $6%is 1 byte long, value must be <10% for | EGR_PCT is <10%|at idle for spark
supported for OBD-II, spark ignition engines, <50% for ignition engine, EGR rates may be
CNOBD, and"HD’OBD spark ignition hybrid engines, much higher for compression ignition

<100% for compression ignition engines, spark ignition HEV and PHEV
engines. engines.

2D 1 byte long. EGR_ERR.

2E ISONT5765-4 1 byte long. EVAP_PCT.
G, Warn

2F ISO 15765-4 1 byte long, value must be 1 to FLI.
G - \Warn 100%

30 ISO 15765-4 1 byte long, value must be 0 or 1 WARM_UPS is 0 or 1 after Service
ALL - Fail shortly after Service $04. $04.

31 ISO 15765-4 2 bytes long, value must be 0. CLR_DIST is 0 after Service $04.
ALL - Fail unless $4E
supported

32 2 bytes long. EVAP_VP.

33 ISO 15765-4 1 byte long, value must be 71 to BARO within normal range.
ALL - Fail 110 kPa.

34, 35, 36, 37, 38, 39, 4 bytes long. Check for usage of PID 4F.

3A, 3B

3C, 3D, 3E, 3F 2 bytes long.

41 ISO 15765-4 4 bytes long.

ALL - Fail if OBD-II,
Warn if
EOBD/IOBD/OBDBr
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Engine Idle Service $01 PID Validation

PID

Required Support

Required Value

Comment

41, DATA_B, bit 3

ISO 15765-4

ALL - Fail if OBD-II, Fail
for EOBD/IOBD/OBDBr if
supported (data must be
correct if PID $41 is
supported for

Bit 3 can be 0 or 1.

For 2010 MY and beyond, data must
match Prompt 4.

Note that for ECUs that only support
CCM requirements (Service $01,
PID $01, DATA_B, bit 2 = 1), the

0 = spark ignition engine.
1 = compression ignition engine.

EOBD/IOBD/OBDBr) status of Service $01, PID $01,
DATA_B bit 3 is irrelevant and may
be set to either gasoline or diesel.
41, DATA_B, bits 0-2 ISO 15765-4 If Bit 0 or 1 or 2 = 1, corresponding If monitor enabled, it must show

ALL - Fail if OBD-II,

bit in $01 DATA_B must = 1.

supported in PID $01.

AL H4
\AZZIRREI]

EOBD/IOBD/OBDBr
41, DATA_B, bits 416 ISO 15765-4 If Bit 4 = 1, then PID $01 DATA B If monitor not~complete, it must show
ALL - Fail if OBD-II, Bit 0 must be = 1; if Bit 5 = 1, then supported-in PID $01.
Warn if PID $01 DATA_B Bit 1 must be = 1;
EOBD/IOBD/OBDBr if Bit 6 = 1, then PID $01 DATA B
Bit 2 must be = 1.
41, DATA_C, bits Of7 ISO 15765-4 IfBit0,1,2,3,4,5 6,or7=1, l‘monitor enabled, jt must show
ALL - Fail if OBD-II, corresponding bit in $01 DATA D supported in PID $01.
Warn if must = 1.
EOBD/IOBD/OBDBr
41, DATA_D, bits Of7 ISO 15765-4 Bits 0-7 may be 0 or 1 for any Some supported mpnitors may be

ALL - Fail if OBD-II, Fail
for EOBD/IOBD/OBDBr if
supported (data must be
correct if PID $41 is
supported for
EOBD/IOBD/OBDBr)

supported monitor indicated,in PID
$01 DATA C.

complete.

41, DATA_D, bits Ot7

ISO 15765-4

ALL - Fail if OBD-II, Fail
for EOBD/IOBD/OBDBEr if
supported.(data must be
correct if PID $41 is
supported for

Bits 0-7 must all be 0 for any
unsuppgorted monitor indicated in
PID $61 DATA_C.

Unsupported monit
“‘ready.”

brs must indicate

EOBD/IOBD/OBDBr)
41, DATA_D, bits O}7 ISO 15765-4 IfBit0,1,2,3,4,56,or7=1, If monitor not comp|ete, it must show
ALL - Fail if OBD=l corresponding bit in $01 DATA_D supported in PID $(1.
Warn if must = 1.
EOBD/IOBD/OBDBr
42 ISO 157654 2 bytes long. VPWR.
G, D-~Fail
43 1ISO.16765-4 2 bytes long, value must be >0%. LOAD_ABS >0% al idle. S/S engine
G,'D - Fail if OBD-~II, For HEV, PHEV S/S, must be 0 to may be off, HEV, PHEV may be off or
Warn if 100%. at full load (0 to 10Q%).
EOBD/IOBD/OBDBr
44 ISO 15765-4 2 bytes long. EQ_RAT.
G - Fail if OBD-Il, Warn if Check for usage of PID 4F.
EOBD/IOBD/OBDBr
45 ISO 15765-4 1 byte long, value must be 0 to 50% | TP_R in normal range.
G - Fail unless $6C is for spark ignition engines, value can
supported if OBD-II, be 0 to 100% for compression
Warn if ignition engines and for HEV, PHEV,
EOBD/IOBD/OBDBr S/S.
Either $45 or $6C must be
supported for spark ignition engines.
46 OBD-Il or HD OBD - 1 byte long, value must be -20 to AAT in normal range.

Warn unless $46 is
supported

85 °C.
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Engine Idle Service $01 PID Validation

PID Required Support Required Value Comment
47 1 byte long, value must be 0 to 60% | TP_B in normal range.
for spark ignition engines, value can
be 0 to 100% for compression
ignition engines and for HEV, PHEV,
S/S.
48 1 byte long, value must be 0 to 60% | TP_C in normal range.
for spark ignition engines, value can
be 0 to 100% for compression
ignition engines and for HEV, PHEV,
S/S.
49 ISO 15765-4 1 byte long, value must be 0 to 40%. | APP_D in normal range.
B—=F=it
4A 1 byte long, value must be 0 to 40%. | APP_E in normal.rgnge.
4B 1 byte long, value must be 0 to 40%. | APP_F in normal rgnge.
4C 1 byte long.
4D 2010 MY and beyond 2 bytes long, value must be 0 m. MIL_TIME is 0 mindite (59 seconds or
ALL - Fail unless $21 less)after Service $04.
supported
4E 2010 MY and beyond 2 bytes long, value must be 0 m. CER_TIME is 0 minute (59 seconds or
ALL - Fail unless $31 less) after Service $04.
supported
4F 4 bytes. These four values, [f not $00, shall be
used to calculate s¢aling factors for
data reported with PIDs $24 to $2B,
PIDs $34 to $3B, P|D $44, and PID
$0B.
50 4 bytes. This value, if availaple, shall be used
to calculate scaling|factors for MAF
Sensor.
51 2015 MY and beyond 1 byte,\value must be $01 to $0E or | FUEL_TYPE in SAE assigned range.
Fail if OBD-Il or HD OBD | $181o $1C.
(not required for
EOBD/IOBD/OBDBr)
52 1 byte. ALCH_PCT.
53 2 bytes. EVAP_VPA.
54 2 bytes. EVAP_VP.
55 1 byte value or 2 byte value, as Short term secondgry Oz fuel trim
determined in Figure 10. bank 1/3.
56 1 byte value or 2 byte value, as Long term secondafy O2 fuel trim bank
determined in Figure 10. 1/3.
57 1 byte value or 2 byte value, as Short term secondgry Oz fuel trim
determined in Figure 10. bank 2/4.
58 1 byte value or 2 byte value, as Long term secondafy O2 fuel trim bank
determined in Figure 10. 2/4.
59 2 bytes long, value must be greater FRP not zero, HEV, PHEV, S/S engine
than 0 kPa, may be = 0 for HEV, may be off.
PHEV, S/S.
5A 1 byte long, value must be 0 to 40%. | APP_R in normal range.
5B 2013 MY and beyond 1 byte, value must be greater than BAT_PWR.
HEV and PHEYV - Fail if 0%.
OBD-Il or HD OBD
5C 2010 MY and beyond 1 byte long, value must be -20 to EOT.
D - Warn if OBD-ll or HD | 150 °C.
OBD
5D 2010 MY and beyond 2 bytes long. FUEL_TIMING.

D - Warn if OBD-Il or HD
OBD
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PID Required Support Required Value Comment
5E 2010 MY and beyond 2 bytes long, value must be greater FUEL_RATE not zero, HEV, PHEV,
D - Warn if OBD-Il or HD | than 0 L/h, may be = 0 for HEV, S/S engine may be off.
OBD PHEV, S/S.
5F 1 byte, value must be $0E to $10. EMIS_SUP in SAE assigned range.
61 2010 MY and beyond 1 byte. TQ_DD.
D - Fail if OBD-Il or HD
OBD
62 2010 MY and beyond 1 byte, value must be greater than TQ_ACT (PEMS).
D - Fail if OBD-Il or HD zero percent, may be = 0 for HEV, 30/60/100% phase-in starting in 2019
OBD PHEV, S/S. MY for OBD-II.
2019 MY and beyond TQ_ACT not zero, HEV, PHEV, S/S
ALL - Warn if OBD-II engine may be ofr.
2021 MY and beyond
ALL - Fail if OBD-II
63 2010 MY and beyond 2 bytes long, value must be greater TQ_REF(PEMS).
D - Fail if HD OBD than zero Nm, may be = 0 for HEV, 30/60/100% phase-in starting in 2019
2019 MY and beyond PHEV, S/S. MY for OBD-II.
D - Fail if MD OBD TFQ_REF not zero, HEV, PHEV, S/S
2019 MY and beyond engine may be off.
ALL - Warn if OBD-II
2021 MY and beyond
ALL - Fail if OBD-II
64 5 bytes long, all values must{greater | TQ_MAX not zero, HEV, PHEV, S/S
than 0%, may be = 0 forHEV, engine may be off.
PHEV, S/S.
65 2010 MY and beyond 2 bytes, DATA_A at‘east one Auxiliary 1/0, may support PTO or
D - Warn if OBD-Il or HD | device must be supported in bits recommended gear|, diesel normally
OBD 0-4, bits 5-7 must'be 0. Diesel supports wait to staft lamp.
D - Warn if OBD-Il or HD | normally supports DATA_A bit 3
OBD and bit 3 not (glow plugtamp status) This check
supported will erroneously warn a diesel with
no glow plugs.
66 G - Warn unless $10, 5 bytes long, DATA_A, at least one Mass air flow sensqr
$0B, or $87 supported sensor must be supported in bits 0- MAFx not zero, hyHEV, PHEVbrid,
1, bits 2-7 must be 0. S/S engine may be|off.
If supported, MAFA and MAFB
values must be greater than 0 g/s,
may be = 0 for HEV, PHEV, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail'unless $05 is 3 bytes long, DATA_A, at least one Engine coolant temperature
supported sensor must be supported in bits ECT x in reasonablg range.
0-1, bits 2-7 must be 0.
If supported, ECT 1 and ECT 2
values must be -20 to 120 °C.
Either $05 or $67 must be
supported.
68 G - Warn unless $0F is 7 bytes long, DATA_A, at least one Intake air temperature sensor

supported

sensor must be supported in bits
0-5, bits 6-7 must be 0.

If supported, any IAT values must be
-20 to 120 °C.

Either $OF or $68 may be supported.

IAT xy in normal range.
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sensor must be supported in bits
0-1, bits 2-7 must be 0.

PID Required Support Required Value Comment
69 2010 MY and beyond 7 bytes long, DATA_A, at least one Commanded EGR and EGR Error.
D - Fail unless $2C is PID must be supported in bits 0-5, EGR_x_CMD is £10% at idle for spark
supported for OBD-II, bits 6-7 must be 0. ignition engines. EGR rates may be
CNOBD, or HD OBD If supported, any EGR_x_CMD much higher for compression ignition,
values must be <10% for spark spark ignition HEV and PHEV engines.
ignition engines, <50% for spark If EGR_x_CMD = 0.0%, and
ignition hybrid engines, <100% for EGR_x_ACT = 0.0%, EGR_x_ERR
compression ignition engines. must be 0.0%.
If EGR_x_CMD = 0.0%, and
EGR_x_ACT > 0.0%, EGR_x_ERR
must be 99.2%
6A 5 bthO :Ullu, DATI"\\_A, Gt :CGD: \VJ L] C\JIIIIIIGII\‘:IIC‘;l dIGOC Intake all' ﬂOW
PID must be supported in bits 0-3, control and relative|intake air flow
bits 4-7 must be 0. position.
6B 5 bytes long, DATA_A, at least one Exhaust gas recircylation temperature.
PID must be supported in bits 0-3, EGRT xy ir’ normalfrange.
bits 4-7 must be 0.
If supported, any EGRT values must
be -20 to 215 °C for 1 °C scaling
or -20 to 500 °C for 4 °C scaling.
6C ISO 15765-4 5 bytes long, DATA_A, at least one Commanded throttle actuator control
G - Fail unless $45 is PID must be supported in bits 0-3, and relative throttle|position.
supported if OBD-Il or bits 4-7 must be 0. TP_x_REL in normal range.
HD OBD, Warn if If supported, any TP_x_REL'values
EOBD/IOBD/OBDBr or must be 0 to 50% for spark’ignition
HD EOBD engines, value can bé.\0 to 100% for
compression ignition engines and for
HEV, PHEV, S/S;
Either $45 or:$6C must be
supported for Spark ignition engines.
6D 11 bytesllong, DATA_A, at least one | Fuel pressure control system.
PID must be supported in bits 0-5, FRT_x in reasonable range.
bits(6-7 must be 0.
If supported, any FRT_x values
must be -20 to 120 °C.
6E 9 bytes long, DATA_A, at least one Injection pressure dontrol system.
PID must be supported in bits 0-3,
bits 4-7 must be 0.
6F 3 bytes long, DATA_A, at least one Turbocharger comgressor inlet
sensor must be supported in bits 0-1 | pressure or turbocharger compressor
or for wide range sensors bits 2-3, inlet pressure wide fange.
bits 4-7 must be 0.
70 10 bytes long, DATA_A, at least one | Boost pressure confrol.
PID must be supported in bits 0-5,
bits 6-7 must be 0.
DATA I, bits4=7 mustbe6:
71 6 bytes long, DATA_A, at least one Variable geometry turbo (VGT) control.
PID must be supported in bits 0-5,
bits 6-7 must be 0.
DATA_F, bits 4-7 must be 0.
72 5 bytes long, DATA_A, at least one Wastegate control.
PID must be supported in bits 0-3,
bits 4-7 must be 0.
73 5 bytes long, DATA_A, at least one Exhaust pressure.
sensor must be supported in bits
0-1, bits 2-7 must be 0.
74 5 bytes long, DATA_A, at least one Turbocharger rpm.
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PID

Required Support

Required Value

Com

ment

75

7 bytes long, DATA_A, at least one
sensor must be supported in bits
0-3, bits 4-7 must be 0.

If supported, any TCA_Cxxx values
must be -20 to 120 °C, any
TCA_Txxx values must be -20 to
1000 °C.

Turbocharger A temperature.
TCA_Cxxx in normal range.
TCA_Txxx in normal range.

76

7 bytes long, DATA_A, at least one
sensor must be supported in bits
0-3, bits 4-7 must be 0.

If supported, any TCB_Cxxx values

204 120.°0
r=

Turbocharger B temperature.
TCB_Cxxx in normal range.
TCB_Txxx in normal range.

maat b, v
fRustbe—26-to—+20-2Cany
TCB_Txxx values must be -20 to
1000 °C.

77

5 bytes long, DATA_A, at least one
sensor must be supported in bits
0-3, bits 4-7 must be 0.

If supported, any CACT xy values
must be -20 to 120 °C.

Charge ajr‘cooler td
CACT xy, in’normal

mperature (CACT)
range.

78

9 bytes long, DATA_A, at least one
sensor must be supported in bits
0-3, bits 4-7 must be 0.

Exhaust gas tempe
bank 1.

rature (EGT)

79

9 bytes long, DATA_A, at least'one
sensor must be supported-inbits
0-3, bits 4-7 must be 0s

Exhaust gas tempe
bank 2.

rature (EGT)

TA

7 bytes long, DATA “A;. at least one
PID must be supperted in bits 0-2,
bits 3-7 must be(0.

Diesel particulate filter (DPF) bank 1.

7B

7 bytes long,DATA_A, at least one
PID must be supported in bits 0-2,
bits 3-7.must be 0.

Diesel particulate filter (DPF) bank 2.

7C

9 bytestlong, DATA_A, at least one
PID-must be supported in bits 0-3,
bits 4-7 must be 0.

Diesel Particulate H
Temperature.

iiter (DPF)

7D

2010 MY and beyond

D - Fail if MD, HD OBD

1 byte long, DATA_A, bits 4-7 must
be 0.

NOx NTE control a

ea status.

7E

2010 MY and beyond

D - Fail if MD, HR*OBD

1 byte long, DATA_A, bits 4-7 must
be 0.

PM NTE control ardg

a status.

7F

2010 MY and beyond
ALL - Fail if HD OBD
D - Failif MD OBD

13 bytes long, DATA_A, at least one
PID must be supported in bits 0-2,
bits 3-7 must be 0.

Engine run time.

81

2010 MY and beyond

De=-Fail if MD, HD OBD

41 bytes long, DATA_A, at least one
PID must be supported in bits 0-4,
bits 5-7 must be 0.

Engine run time for

AECD #1-#5.

82

41 bytes long, DATA_A, at least one
PID must be supparted in bits 0-4

Engine run time for

AECD #6-#10.

bits 5-7 must be 0.

83

9 bytes long, DATA_A, at least one
sensor must be supported in bits
0-3.

If any bits 4-7 are set to 1, then
sensor data value must be $FFFF.

NOx sensor.

84

1 byte.

Manifold surface temperature.



https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 68 of 280

Engine Idle Service $01 PID Validation

PID Required Support Required Value Comment
85 2013 MY and beyond 10 bytes long, DATA_A, at least one | NOx control system including DEF
D - Fail if OBD-Il or HD sensor must be supported in bits level.
OBD unless $9B is 0-3, bits 4-7 must be 0.
supported Either $85 or $9B may be
supported.
Note: This check will erroneously fail
a compression ignition vehicle not
equipped with a NOx Reagent
System.
86 5 bytes long, DATA_A, at least one Particulate matter (PM) sensor.
sensor must be supported in bits
O-4bits2—Fmustbeo-
87 G - Warn unless $0B, 5 bytes long, DATA_A, at least one Intake manifold-absolute pressure
$10, or $66 supported sensor must be supported in bits (MAP) not zeroy-HHV, PHEV, S/S
0-1, bits 2-7 must be 0. If supported, | engine may be off.
values must be greater than 0 kPa,
may be = 0 for HEV, PHEV, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
88 2013 MY and beyond 13 bytes. SCR inducement system.
D - Fail if MD, HD OBD
89 41 bytes long, DATA_A, at leastione | Engine run time for(AECD #11-#15.
PID must be supported in bits 0-4,
bits 5-7 must be 0.
8A 41 bytes long, DATA_A,/at’least one | Engine run time forfAECD #16-#20.
PID must be supported. in bits 0-4,
bits 5-7 must be 0:
8B 2013 MY and beyond 7 bytes. Diesel aftertreatmept status.
D - Fail if OBD-Il or HD
OBD
8C 17 bytes Wide range Oa2.
8D 1 byte. TP_G.
8E 2010 MY and beyond 1 byte long. Engine friction percent torque (PEMS).
D - Warn if HD OBD 30/60/100% phase-in starting in 2019
2019 MY and beyond MY for OBD-II.
D - Fail if MD OBD-II
2019 MY and beyond
ALL - Warn if @BD-II
2021 MY and beyond
ALL - Fail ifOBD-II
8F 7 bytes long, DATA_A, at least one PM sensor output.
sensor must be supported in bits Check to see if PM|data is using
0-3. DATA_C and D (PM sensor signed scaling as required.
normalized output) must be >-100%.
DATA_F and G, if supported, must
be >-100%
90 3 bytes long. WWH-OBD vehicle OBD system info.
91 5 bytes long. WWH-OBD ECU OBD system info.
92 2 bytes long. Fuel system control status (Compr
Ign).
93 3 bytes long. WWH-OBD vehicle OBD counters.
94 12 bytes long. NOx inducement.
98 9 bytes long, DATA_A, at least one Exhaust gas temperature (EGT)
sensor must be supported in bits O- bank 1.
3, bits 4-7 must be 0.
99 9 bytes long, DATA_A, at least one Exhaust gas temperature (EGT)
sensor must be supported in bits 0- bank 2.
3, bits 4-7 must be 0.
9A 2019 MY and beyond 6 bytes long, DATA_C, D Hybrid/EV vehicle system data.

PHEYV - Fail if OBD-II

(HV_BATT_V) must be >0 V
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PID Required Support Required Value Comment
9B Warn unless $85 is 4 bytes long, DATA_A, at least one Diesel exhaust fluid sensor output.
supported sensor value must be supported in
bits 0-3.
Either $85 or $9B may be
supported.
9C 17 bytes long, DATA_A, at least one | O2 sensor (wide range).
sensor must be supported in bits 0-
7.
9D 2016 MY and beyond 4 bytes long, DATA_A, B and Fuel rate (PEMS).
D - Fail if HD OBD DATA_C, D values must be >0 g/s 30/60/100% phase-in starting in 2019
2019 MY and beyond when engine is running or = 0 g/s MY for OBD-II.
D= Failr it viD OBD wien cllgillt; fsTot |un||i||9. NOLE. S/ engine may be Off;
2019 MY and beyond HEV/PHEV engine may be off.
ALL - Warn if OBD-II
2021 MY and beyond
9E 2016 MY and beyond 2 bytes long, DATA_A, B value must | Engine‘exhaust floy rate (PEMS).
D - Fail if HD OBD be >0 kg/h when engine is running 30/60/100% phase-in starting in 2019
2019 MY and beyond or = 0 kg/h when engine is not MY for OBD-II.
D - Fail if MD OBD running. Note: S/S engine mlay be off;
2019 MY and beyond HEV/PHEV engine may be off.
ALL - Warn if OBD-II
2021 MY and beyond
ALL - Fail if OBD-II
9F 9 bytes long, DATA_A, af\east one Fuel system percerftage use.
bank must be supportediin bits 0-7, Note: S/S engine may be off;
i.e., bits 0 and 1, or bits 2 and 3, or HEV/PHEV engine [may be off.
bits 4 and 5, or bits\8’and 7. At least
one DATA_B:lvalue which is
supported must be >0% when
engine is flinning
A1 9 bytesiong, DATA_A, at least one NOx sensor corrected.
sensor must be supported in bits
0-3,bits 4-7 must be 0.
A2 2016 MY and beyond 2 bytes, DATA_A, B value must be Cylinder fuel rate.
D - Fail if HD OBD >0 mg/stroke when engine is Note: S/S engine may be off;
2019 MY and beyond running or = 0 mg/stroke when HEV/PHEV engine may be off.
D - Fail if MD OBD; engine is not running.
OBD-II
A3 9 bytes long. Evap vapor pressute
EVAP_A/B_VP.
A4 4 bytes long. GEAR_ACT, GEAR_RAT.
A5 2019 MY and beyond 4 bytes long. Diesel exhaust fluid
D= Fail if OBD-II DEF_CMD, DEF_UCDC.
A6 2019 MY and beyond 4 bytes long, value must be >0 km. Odometer.
ALL - Warn if OBD-II ODO (PEMS).

202+ MY-=andbeyormd

ALL - Fail if OBD-II

307607100% phase=in starting in 2019
MY for OBD-II.
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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 $02 and that PID $02 Frame $00 contains $0000.

Procedure:

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

Table 41 - 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: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
Table 42 - Request powertrain freeze frame data resporise message
Message directipn: | 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: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
#4 DTC High Byte of PXXXX 00 DATA_A
#5 DTC Low Byte of PXXXX 00 DATA B

Evaluation criteria:

If an ECU does not support Service $02, it shal’not respond to a Service $02 request for SAE J18

ISO 15765-4 proto

Each ECU that supports Service $02 @nd has no freeze frame data stored shall respond with a positiv

$02 indicating $00

At least one ECU ¢
as a failure.

Procedure:

DO:

Cols. The ECU can either not respond or send a negative response ($7F, $11) for 1S

hall report thatno freeze frame DTCs are stored (PID $02 is $0000) in the vehicle or t

b0, ISO 9191-2, or
D 14230-4 protocol.

e response for PID

his shall be flagged

5.11.2 [Forall pro

ocols| I'ransmit Service »UZ, PID support PIDs $00, $20, $40, $00, »30, AU, $CU, a
request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported
by each ECU as being supported.

nd $EO, Frame $00
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Table 43 - 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_

Table 44 - Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request-powertrainfreezeframe-datatresponse-SiD M 42 SIDPR
#2 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, CA XXXXXAXX DATA _C
#7 dataD] c1 XXXXXAXX DATA_D
C1= Conditional|— “DATA_B - D” depend on selected PID

Evaluation criteria:

If an ECU has a freeze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be f

pports Service $02, Frame $00, PID $02, at a ‘minimum, PIDs $02, $04, either $05
549, must be supported by the vehicle that has’a freeze frame DTC. For EOBD/IOBL
hd $0C must be supported.

If only one ECU su
either $11, $45, or
$04, $05 or $67, a

ne ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02
ner $11, $45, or $49, must be supported by each corresponding ECU that has a free
Br, only $02, $04, $05 or $67, and $0C must be supported.

When more than g
$67, $0C, $0D, eit
EOBD/IOBD/OBDH

lagged as a failure.
or $67, $0C, $0D,
D/OBDBT, only $02,

$04, either $05 or
7ze frame DTC. For

If all PID support PIDs for an ECU that has a\freeze frame DTC indicates that no PIDs are supported, this shall be flagged

as a failure.

If an ECU that has a freeze”/ frame DTC indicates that a PID/TID/OBDMID/INFO
PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/TID/O
when it is requested then this shall'be flagged as a failure.

5.11.3 [For all prgtocols]-Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, o
to ensure ECU.can respond properly to unsupported PID and does not terminate communicatio

5.11.4 Transmit Service
communication.

TYPE Supported
BDMID/INFOTYPE

r $E0) for all ECUs
n (single request).

rave dropped out of

5.11.5 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs, up to three messages (PIDs

$00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $CO0, $EO) through the highest supported P
results.

ID and again note
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Table 45 - 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 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/iC 00 FRNO_
U= User Optiongal
C = Conditional|— parameter is only included if preceding PID# is included

Table 46 - Request powertrain freeze frame data response message (report freeze-frame RID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA _C
#7 dataD] C1 XXXXXAXX DATA_D
#2 mY supported PID C2 XXXXXAXX PID_
#3 frame # C2 XX FRNO_
#4 dafa record of mt" supported PID =[ data A, C3 XXXXXAXX DATA_A
#5 datd B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA _C
#7 dataD] C4 XXXXXAXX 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 ingluded if preceding PID is supported

C4 = Conditional|— parameters.and-values for “DATA_B - D” depend on selected PID number

Evaluation criteria:

Each ECU that hag a.freeze frame DTC must report the same supported PIDs for single and group request messages.

5.11.6 [For ISO 15765-4 protocol only] 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.

Table 47 - 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 Frame # 00 FRNO
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Table 48 - Request powertrain freeze frame data response message

Message direction: | ECU #1 — 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 $0000 00 DATA_A
#5 DTC Low Byte of $0000 00 DATA B

Evaluation criteri

For all the Service

fault codes being recorded.

If an ECU does no

For ISO 15765-4 p

$03-$1F, $21-$3F ($41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF.

5.12 Verify Servige $03 - Request Emission-Related DTCs, Engine Running

Purpose: To verify

and consistent res

Procedure:

5.12.1 [For all pro

Tabl

ponses for Service $01 PID $01 requests and Service $03 requests.

tocols] Transmit Service $01, PID $01 request message and note results.

502, PID $02, Frame $00 responses, the reported data must be equal to $0000:\Thig corresponds to no
support Service $02, it shall not respond to a Service $02 request for (8015765-4 protocol.

rotocol, if PID $02 indicates $0000, the ECU shall not respond toa-Service $02 requgst for PID $01, PID

that no DTCs are stored before proceeding through/the next test sequence and that there are correct

b 49 - Request current powertraindiagnostic data request message for all protgcols

Message directipn:

External test equipmept > 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)
Table $0 - ECU# x)response: Request current powertrain diagnostic data response message
Message directipn: {|.All ECUs — External test equipment
Message Tybe: 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_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 Catalyst -, 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).
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5.12.2 [For all protocols] Transmit Service $03 request. Verify that a proper response is received.

Table 51 - Request emission-related diagnostic trouble codes 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 DTCs request SID 03 SIDRQ

Table 52 - Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message directiphi—-Al-EGHs—Externattestequipment

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 53 | Request emission-related diagnostic trouble codes response,message for ISQ 14230-4

Message directipn: | 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 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:
For ISO 15765-4 apd ISO 14230-4 protocals,.verify that at least one Service $03 DTC response with zer¢ DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response megsage indicating no
DTCs is allowed, but not required:

For ISO 14230-4 interfaces,(the ECU will respond with a message indicating no DTCs (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 containing no DTCs and indicating o DTCs are stored
by setting the parameter#-of BFE-to-$66-

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
a warning. This can be used to determine if this is the correct behavior for the vehicle.
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5.13 Verify Service $05 - Request Oxygen Sensor Monitoring Test Results, Engine Running

Purpose: To verify the correct response to Service $05 request messages, and to verify that the ECU responds properly to
a request for an unsupported Service $05 TID.

Procedure:

5131
Service $0

5 should have at least one Oz sensor [HO2S12]; TID $00 is not defined.)

[For all protocols] Transmit Service $05, Test ID $00, HO2S12 ($02) and note response. (All vehicles that support

Table 54 - Request oxygen sensor monitoring test results request message for all protocols

Message directipm— | ExXternar test equipment — AITECUS
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 Tegt ID 00 TID
#3 O2(Sensor # 02 02SNO

Evaluation criteria:

Each OBD ECU th
defined in 4.2. A pqg
and ISO 14230-4 g

If Service $05 is ng
no response or a n

No response to an
5.14 Verify Servic

Purpose: To verify
support data in the
verify that the mini
for ISO 15765-4. H
equal to the maxim

at supports this test Service can either not respond to an unsupported TID or resp
sitive response is allowed, but not required, if Service$05 is supported by the SAE |
rotocols.

t supported, no response is allowed for SAE J1850 and ISO 9141-2. For ISO 14230-
egative response message ($7F, $11) is allewed.

Service $05 request is allowed for theZtSO 15765-4 protocol.
e $06 - Request On-Board Monitefing Test Results, Engine Running

that each ECU responds correctly to a Service $06 request, that for ISO 15765-4 prg
responses is in the expected ranges for monitors indicated as supported in Service
mum set of specified OBDMIDs are supported. Verify that all Service $06 data and li
or all other protocals;‘the data must be greater than or equal to the minimum test |
um test limit.

Procedure:
5.14.1 [For all prg
request m

OBDMIDSI’eported by each ECU as supported.

tocols], Transmit Service $06 OBDMID support OBDMIDs $00, $20, $40, $60, $80,
ssages through the highest supported OBDMID to determine which OBDMIDs are §

bnd within the time
1850, 1ISO 9141-2,

4 protocol, either a

tocol, the OBDMID
$01, PID $01, and
mits are set to zero
mit or less than or

bA0, $CO, and $EO
upported. Note the

Table 55 - Request on-board monitoring test results for continuous and non-continuously monitored 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-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID
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Table 56 - Request on-board monitoring test results for continuous and non-continuously monitored systems
response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
#2 Test ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATAREC _

#4 DATA_A: supported Test IDs, M XX DATA_A
#5 DATA_B: supported Test IDs, M XX DATA B
#6 DATAGC-suppored TestiDs; M 3% DATA C
#7 Data D: supported Test IDs ] M XX DATA_D

Table 57 - Request on-board monitoring test results for continuous and non-continuously monitored systems

response message (report supported OBDMIDs) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC

#2 1st supported OBDMID M XX OBDMID
#3 DATA_A: supported OBBMIDs, M XXXXXAXX DATA_A
#4 DATA_B: supported.OBDMIDs, M XXXXXAXX DATA B
#5 DATA_C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supportedOBDMIDs ] M XXXXXAXX 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 PBDMID value (see

C1)

Evaluation criteria:
If all OBDMID support OBDMIDs for an ECU(indicate that no OBDMIDs are supported, this shall be flag

If an ECU indicatgs that a PID/TID/OBRMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is
ECU does NOT agtually support the. 'PID/TID/OBDMID/INFOTYPE when it is requested, then this sh

failure.

5.14.2 [For ISO 16765-4 protocol only] Transmit request for all OBDMID support OBDMIDs as two m
$00, $20, $40, $60,:$80, $A0), and (OBDMIDs $C0, $EO0) and again note results.

ged as a failure.

supported, but that
bl be flagged as a

essages (OBDMID

Table 58 - Reql19$t on-board monitoring test results for continuous and non-continuously mo]:itored systems

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
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.
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Table 59 - 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-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1st 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
dafa record of supported OBDMID = [ OBDMIDREC
#n-4 mth supported OBDMID C1 XX OBDMID
#n-3 DATA_A: supported OBDMIDs, C2 XXXXXAXX DATA_A
#n-2 DATA_B: supported OBDMIDs, C2 XXXXXAXX DATA_B
#n-1 DATA_C: supported OBDMIDs, C2 XXXXXAXX DATA_C
#n Data D: supported OBDMIDs ] Cc2 XXXXXAXX DATA_D
C1 = Conditionall— 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(@epends on selected PBDMID value (see
C1)

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

5.14.3 [ISO 1576%-4 protocols only] For all supported OBDMIDs$01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF,
$C1-$DF, PE1-$FF, send the corresponding Service $06 request message and note the resporjse.

Table 60 - Request on-board monitoring test resultsdor continuous and non-continuously monitored systems
request message (read OBDMID test values) for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Vglue | Mnemonic

#1 Request on-board monitoring test(results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID

#2 On-Board Diagnostic Moniter'ID M XX OBDMID
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Table 61 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
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 Q0 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 Cc1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 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 Cc2 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 ] Cc2 00 MAXTLLO
C1 = Conditional|— 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 valtie shall be zero ($00) in case the On-Board Diagnostic Monitor
has not begn completed at least once since Clear/reset:émission-related diagnostic information or battery] disconnect.

Evaluation criteria:

Based on OBD manitor support data from Service'$01, PID $01, verify that all OBDMIDs that are reported as supported in
5.14.1 by each ECU respond with the required-data and within the expected range as shown in Table 6. Lack of OBDMID
support for supported monitors or support.outside the defined expected OBDMID ranges for each supgdorted monitor shall
be flagged as a failure.

For 2010 MY and beyond, the support bit status shall match the data reported from Operator Prompt 4. Inconsistent support
between DATA_B pit 3, and Operator Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this|shall be a warning
for compression ignition engines only (i.e., bit 3 = 0) but Operator Prompt indicates diesel. Note that for ECUs that only
support CCM requirements (Service $01, PID $01, DATA B, bit 2 = 1), the status of Service $01, PID $01, DATA B bit 3 is
irrelevant and may|be seto either gasoline or diesel.

If Service $01 PID $7 indicates support for a monitor, at Teast one OBDMID shall be supported in the “Allowed OBDMID
Range” for at least one ECU as shown in Table 62 unless otherwise indicated in the “Required OBDMIDs” section of the
table. Vehicles which do not comply shall flagged as a failure.

OBDMID support is not allowed in the followed, prohibited ranges: $15-$1F, $25-$30, $3F, $55-$5F, $65-$70, $75-$7F,
$87-$8F, $92-$97, $9A-$9F, $B4-$BF, $C1-$DF, $E1-$FF. Vehicles which do not comply shall flagged as a failure. The
range $E1-$FF is allowed for EOBD/IOBD/OBDBFr only.

Except as described below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO must report $00.

OBDMIDs $00-$10, 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.
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Misfire OBDMIDs $A1, $A2, $A3, $A4, $A5, $A6, SA7, $A8, $A9, $AA, $SAB, $AC, $AD, $AE, $AF, $BO, and $B1 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 manufacturers have engine-off monitors, e.g., Oz sensors that run as soon as the ignition is turned on. These monitors
may report test results on Service $06 immediately after DTCs are cleared. 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.

Table 62 - OBDMID validation

Allowed OBDMID

Monitor Suppaorted PID $01 Required OBDMIDs Range
Spark Ignition Monifors DATA_Bbit3=0
Supported
Misfire DATA Bbit0 =1 $A2 SDTID $0B, $A2 SDTID $0C (Cyl #1) for OBD-ljonly || $A1-$B1
Fuel System DATA B bit1 =1 No OBDMIDs required $81-$84
CCM DATA Bbit2=1 No OBDMIDs required
Catalyst DATA Cbit0 =1 $21 (Bank 1) $21-$24
Heated Catalyst DATA Cbit1=1 At least one OBDMID in the allowed range $61-$64
Evap System DATA Cbhit2=1 At least one OBDMID in the allowedrange $39-$3D
Secondary Air DATA_Cbit3 =1 At least one OBDMID in the allowed\range $71-$74
Reserved, must be |0 DATA Cbhit4=0
02 Sensor DATA Cbit5=1 $01 (Bank 1 Sensor 1) $01-$10
02 Heater DATA_C bit6 =1 No OBDMIDs required $41-$50
EGR and/or VVT DATA Cbit7 =1 At least one OBDMIDrin, the allowed range $31-$38
Compression Ignitigns DATA_Bbit3 =1
Monitors Supported
Misfire DATA B bit0=1 $A2 SDTID $0B; $A2 SDTID $0C (Cyl #1) for OBD-ll only || $A1-$B1
Fuel System DATA Bbit1=1 No OBDMIDs required $81-$84
CCM DATA B bit2=1
HMHC Catalyst DATA Cbit0=1 At least one OBDMID in the allow range $21-$24
NOx Aftertreatment DATA Cbit1=1 At least one OBDMID in the allow range $90-$91, $98-$99

Reserved, must be |0

DATA Cbhit2=1

Boost Pressure DATA Cbhit3 =1 At least one OBDMID in the allow range $85-$86
Reserved, must be |0 DATA_Cbit4,=0

Exhaust Gas Sensqr DATA C bitE="1 $01 (Bank 1 Sensor 1) $01-$10
PM Filter DATA_C-bit6 = 1 $B2 (Bank 1 Sensor 1) $B2-$B3
EGR and/or VVT DATA.CHit7 =1 At least one OBDMID in the allowed range $31-$38

5.14.4 [ISO 9141
$5F, $61-

Table 63 - Req

2, SAE J1850, and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$
7F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF, send the corresponding Service $06 red
note the regsponsé:

1F, $21-$3F, $41-
uest message and

1itored systems

request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 64 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for non-continuously monitored M 46 SIDPR
systems response SID
#2 Test ID (report test results) XX TID
#3 Test Limit Type & Component ID XX TLTCID
data record 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) ] C XX TLLO
C = Conditional — if|Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Ltimit Typg & Component ID
value (bit 7)

Evaluation criteria:

The test value(s) npust be greater than or equal to the Min Test Limit(s) and lessthan or equal to the M4

Some manufacture
may report test res
a failure.

5.14.5 [Forall pro
all ECUs t
(single req

5.14.6 Transmit S
communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

5.15 Verify Servic

Purpose: To verify
DTCs reported.

rs have engine-off monitors, e.g., Oz sensors that run as soon as the ignition is turned

Lilts on Service $06. If a Service $06 Test ID reports a.test'value and test limits, it shall

tocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A
b ensure ECU can respond properly to an unsupported OBDID and does not termin
est).

ervice $01, PID $00 request message'to determine if any emission-related ECUs h
htion.

asks for the number ofiemission-related ECUs in the vehicle. If the specified number
vely respond to a diagnostic message, this shall be flagged as a failure.

e $07 - RequestPending Emission-Related DTCs, Engine Running

that allkECUs respond correctly to a Service $07 request and there are no pendir

Procedure:

5.15.1

count set to zero and no DTCs.

x Test Limit(s).

on. These monitors

not be considered

0, $CO0, or $EO) for

ate communication

hve dropped out of

pf emission-related

g emission-related

[For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC

Table 65 - 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 66 - 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 67 - Request emission-related diagnostic trouble codes detected during current or last completed driving

cycle response message for ISO 14230-4

Message directipn: | 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:

For SO 15765-4 a

For SAE J1850 an|
DTCs is allowed, b

For ISO 14230-4 in

ut not required.

hd 1ISO 14230-4 protocols, verify that at least-one Service $07 DTC response with zer(

d 1ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response mes

terfaces, the ECU shall respend with a message indicating no DTCs (DTC#1, DTC#
be all set to $0000).

For ISO 15765-4 interfaces, the ECU will:;respond with a message containing no DTCs and indicating

the parameter # of

For all protocols, a
a warning. This inf

5.16 Verify Servio

DTC to $00.

5 an aid to ECY engineers, any OBD ECU that does not respond to a Service $07 re
prmation can*be used to determine if this is the correct behavior for the vehicle.

e $08<Request Control of On-Board System, Test, or Component, Engine Running

b DTCs is received.

sage indicating no

P, and DTC#3 shall

no DTCs by setting

quest will generate

Purpose: To verifytiateachECHrespondscormrectly toaService $08requests duringengime=rurmimn

determine which TIDs are supported by each ECU. To verify the correct response to unsupported TIDs.

Procedure:

conditions and to

5.16.1 [For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $CO, and $EO request
message through the highest supported TID to determine which TIDs are supported. Note TIDs reported by each
ECU as being supported.
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Table 68 - 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

Table 69 - 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+eserd-ef-supportedHbBs—1 TIDREC_

#2 1st supported TID M XX TID
#3 DATA_A: supported TIDs, M XXXXXHXX DATA A
#4 DATA_B: supported TIDs, M XXXXXAXX DATA_B
#5 DATA_C: supported TIDs, M XXXXXAXX DATA_C
#6 Data D: supported TIDs ] M XXXXXAXX DATA D

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

C2 = Conditional|— value indicates TIDs supported; range of supported TIDs depends onselected TID value ($ee C1) for ISO

15765-4. For SAE J1850, ISO9141-2 and ISO 14230-4, DATA_A-E shall be filled With-$00 if unused.

Evaluation criteria:

If the service is not

If the service is ng

supported by an ECU, no response is allowed for SAE*J1850, ISO 9141-2, and ISO

t supported for ISO 14230-4, the ECU will either not respond, or respond with a

message ($7F, $08, $11).

If all TID support T

There is no legisl
USOBD/EOBD/IO

If an ECU indicats
ECU does NOT a
failure.

5.16.2 [For ISO 1

Ds for an ECU indicate that no TIDs are-supported, this shall be flagged as a failure

D/OBDBr/CNOBD vehicles.

s that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is

tive requirement to support Service $08. If not supported, it shall not be flagged

5765-4 protocol only] Transmit request for all TID support TIDs as two messages (T

15765-4.

negative response

as a warning for

supported, but that

ctually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

IDs $00, $20, $40,

$60, $80, $A0), and (TIDs*$CO0, $EO) and again note results.

Table 70 - Requést contrel of on-board device request message (read supported TIDs) for ISO 15765-4 protocol
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic

#1 Request control of on-board device request SID M 08 SIDRQ

#2 TID#1 (Test IDs supported: $01-$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: $A1-$C0) U A0 TID
U= User Optional
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Table 71 - 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 1st 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 XXXXXXXX DATA_C
#6 Data D: supported TIDs ] M XXXXXXXX DATA_ D
datarecord of supparted TIDs = [ TIDREC_
#n-4 mt" supported TID C1 XX TID
#n-3 DATA_A: supported TIDs, Cc2 XXXXXAXX DATA_A
#n-2 DATA_B: supported TIDs, Cc2 XXXXXAXX DATA_B
#n-1 DATA_C: supported TIDs, C2 HXXXXXAXXK DATA_C
#n Data D: supported TIDs ] C2 XXXXXAXX DATA D
C1 = Conditional|— TID value shall be the same value as included in the request message if suppofted by the ECU
C2 = Conditional|— value indicates TIDs supported; range of supported TIDs depends onselected TID value (see C1) for ISO
15765-4. For SAE J1850, 1SO9141-2 and I1SO 14230-4, DATA_A-E shall be filled with-$00 if unused.

Evaluation criteria:

Each ECU must re|

5.16.3 [For all pro
to ensure
request).

5.16.4 Transmit S
communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

5.17 Verify Servio

Purpose: To verify
CALIDs, and CVNs

Procedure:

port the same supported TIDs for single and group reguest messages.
tocols] Request next unsupported TID support TIDX$00, $20, $40, $60, $80, $A0, $C

hat the ECU can respond properly to an unsupported TID and does not terminate con

ervice $01, PID $00 request message.t6 determine if any emission-related ECUs h
htion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

e $09 - Request Vehicle Information, Engine Running

that all EEUs respond correctly to Service $09 requests with the engine running an
for reprogrammable ECUs are supported in the returned responses.

, $EQ) for all ECUs
munication (single

ave dropped out of

pf emission-related

1 to verify that VIN,

5.17.1

[For all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request

messages through the highest supported INFOTYPE to determine which INFOTYPEs are supported. Note the
INFOTYPES reported by each ECU as being supported.

Table 72 - Request vehicle information request message (request supported InfoType) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoType s supported) M XX INFTYP
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Table 73 - Request vehicle information response message (request supported InfoType) for ISO 9141-2, SAE

J1850, and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request 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 XXXXXXXX DATA_A
#5 DATA_B: supported InfoTypes, M XXXXXXXX DATA B
#6 DATA_C: supported InfoTypes, M XXXXXXXX DATA C
#1 Data-Dsupporteddnfolypes] M———00e XX DATA_D

value (see €1)

Table 74 - Request vehicle information response message (request supported InfoType) forISO|15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Reqyest vehicle information response SID M 49 SIDPR
dafa record of supported InfoTypes = [ INFTYPREC

#2 1st supported InfoType M XX INFTYP
#3 DATA_A: supported InfoTypes, M XXXXXAXX DATA_A
#4 DATA_B: supported InfoTypes, M XXXXXAXX DATA B
#5 DATA_C: supported InfoTypes, M XXXXXAXX DATA_C
#6 Data D: supported Infoypes ] M XXXXXAXX DATA D

C1 = Conditionall— 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

Evaluation criteria:

Verify that one and only one ECU on the vehicle supports INFOTYPE $02 (VIN) for light-duty and hea
heavy-duty EOBD, no ECUs or no more(than one ECU on the vehicles supports
EOBD/IOBD/OBDBr/CNOBD. (EOBD/IOBD/OBDBr does not require VIN support; however, if VIN is

shall be flagged ag a warning.) Verify that one and only one ECU on the vehicle supports INFOTYPE §
MY and beyond hgavy-duty OBD-II.

Operator Prompt 1 asks for the number of emission-related ECUs in the vehicle. Verify that CALID (
supported by the gxpected number of ECUs, as indicated by the operator prompt. (EOBD/IOBD/OBDH
CALID support.)

Operator Prompt 2|asks for-the number of emission-related reprogrammable ECUs in the vehicle. For Ol
HD OBD, the number_6f ECUs that report CVNs must match or exceed the number of ECUs input
Prompt 2. (Non-reprogrammable ECUs are not prohibited from outputting CVNs.) (EOBD/IOBD/OBDH

y-duty OBD-Il and
IN for light-duty
not supported, this
0D (ESN) for 2013

NFOTYPE $04) is
r/CNOBD requires

BD-II, CNOBD, and
by the operator at
r does not require

CVN support.)

Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for OBD-II. In-use Performance
Indicator (INFOTYPE $08 or INFOTYPE $0B) must be supported for the 2007 MY and beyond or this shall be flagged as a
failure for OBD-Il. Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for
EOBD/IOBD/OBDBr/CNOBD if IPT support is indicated by Operator Prompt 5 or this shall be flagged as a failure.

If IPT is supported for either OBD-Il, CNOBD, or EOBD, verify that either INFOTYPE $08 or $0B is supported. If both are

supported, this shall be flagged as a failure.


https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL J1699%-3 APR2021 Page 85 of 280

For OBD-Il, CNOBDand EOBD ECUs that support IPT (INFOTYPE $08 or $0B), verify that IPT support for ECU matches
Service $01, PID $01, DATA_B bit 3. If bit 3 = 0 (spark ignition), then INFOTYPE $08 shall be supported, if bit 3 = 1
(compression ignition), then INFOTYPE $0B shall be supported. For 2010 MY and beyond, the support bit status shall
match the data reported from Operator Prompt 4. Inconsistent support between DATA B bit 3, INFOTYPEs $08 and $0B
and Operator Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this shall be a warning for compression ignition
engines only (i.e., bit 3 = 0 but Operator Prompt indicates diesel). Note that for ECUs that only support CCM requirements
(Service $01, PID $01, DATA_B, bit 2 = 1), the status of Service $01, PID $01, DATA_B bit 3 is irrelevant and may be set
to either gasoline or diesel.

For OBD-Il and CNOBD, verify that INFOTYPE $0A is supported for 2010 MY and beyond vehicles. If the vehicle does not
support ECU name, this shall be flagged as failure; however, if the vehicle is a 2010 to 2012 MY vehicle that does not
support ECU name, the manufacturer can present the CARB Executive Officer with the manufacturer s proposed phase-in
plan and an explanaticn-a A CU name support.)

For OBD-lland C
does not support

OBD, verify that INFOTYPE $12 is supported for 2014 MY and beyond PHEYV vehicles. If a PHEV vehicle

eled Engine Operation Ignition Cycle Counter, this shall be flagged as failure!

For OBD-II only, verify that INFOTYPE $14 is supported for 2017 MY and beyond vehicles. Miles sin
decision is requiredl for Federal Tier Ill Evap vehicles as part of a phase in starting in the 2017 MY. W4
on spark ignition g¢ngines. Warnings require additional analysis by the vehicle manufacturer to dete
required or not.

Ce evap monitoring
rn if not supported
rmine if support is

For OBD-Il only, verify that required INFOTYPEs $13, $16, $17, $18, $19 aré supported. Warn if not
MY and 2020 MY and fail if not supported for 2021 MY and beyond.

supported for 2019

For EOBD only, ve
for 2021 MY and b

rify that required INFOTYPE $17 is supported. Wari.if not supported for 2020 MY and
byond.

fail if not supported

For OBD-Il only, verify that required INFOTYPEs $1A, $1B, $1C are supported for PHEV only. Warn
2019 MY and 20270 MY and fail if not supported for 2021 M¥;and beyond.

f not supported for

For EOBD only, vd
2020 MY and fail iff

rify that required INFOTYPEs $1A;, $1B, $1C are supported for PHEV only. Warn
not supported for 2021 MY and, beyond.

f not supported for

For OBD-Il only, $
vehicles. The OEM

If all INFOTYPE sU
If an INFOTYPE hi

For ISO 15765-4 p
warning.

D, $1E, $1F, $21, $22, $23,'$24, $25, $26, $27, $28, and $29 may be supported fo
will need to determine which to support. These InfoTypes cannot be evaluated for s

pport PIDs for an-ECU indicate that no INFOTYPEs are supported, this shall be flag

gher than $29is supported, this shall be flagged as a failure.

r 2019 and beyond
Lipport.

jed as a failure.

rotocol-only, if INFOTYPE $01, $03, $05 or $07, $09, $0C, $0E are supported, this shall be flagged as a

If an ECU indicat

s that a PID/TID/OBDMIDANEQTYPRPE Quppnrtnd PID/TID/OBDMIDANEQOTYPE is

supported, but that

ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

failure.

5.17.2 [For ISO 15765-4 protocol only] Transmit request for all INFOTYPEs as two messages (INFOTYPEs $00, $20, $40,
$60, $80, $A0), and (INFOTYPEs $CO0, $E0) and again note results.
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Table 75 - Request vehicle information request message (request supported InfoType) for ISO 156765-4 protocol

Data Byte Parameter Name Cvt Hex Value | 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 Inprylnp#B (InfoTypes supparted: $A0-$CO) L AQ INFTYP
U= User Optio*al.
Tablp 76 - Request vehicle information response message (request supported InfoType)
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
dafa record of supported InfoTypes = [ INFTYPREC
#2 15t supported InfoType M XX INFTYP
#3 DATA_A: supported InfoTypes, M XXXXXAXX DATA_A
#4 DATA_B: supported InfoTypes, M XXXXXAXX DATA_B
#5 DATA_C: supported InfoTypes, M XXXXXAXX DATA _C
#6 Data D: supported InfaTypes ] M XXXXXAXX DATA_D
data record of supported InfoTypes = [ INFTYPREC
#n-4 mt" supportediInfoType C1 XX INFTYP
#n-3 DATA_A:supported InfoTypes, Cc2 XXXXXAXX DATA_A
#n-2 DATAB*supported InfoTypes, Cc2 XXXXXAXX DATA_B
#n-1 DATA:C: supported InfoTypes, C2 XXXXXAXX DATA_C
#n Data D: supported InfoTypes ] C2 XXXXXAXX DATA D
C1 = Conditionall— 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 1)
Evaluation criteria:
For ISO 15765-4 protocol, each EEU must report the same supported OBDMIDs for single and group request messages.
5.17.3 [For all protocols] Request next unsupported INFOTYPE-support INFOTYPE ($20, $40, $60,|$80, $A0, $CO, or
$EO0) for a|l ECUsto ensure ECU can respond properly to an unsupported INFOYTPE and ¢loes not terminate
communication(Single request).
5.17.4 Transmit Servi ave dropped out of

communication.

Evaluation criteria:

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.

Procedure:

5.17.5 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $01 if VIN is

supported.
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Table 77 - 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 VIN 01 INFTYP

Table 78 - 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 Messiage Count VIN = 5 response messages 05 MC_VIN

Evaluation criteria:
Response messagg for INFOTYPE $01 should return a value of $05 for SAE J1850, ISO 9141-2, and I$O 14230-4.
5.17.6 [For all prgtocols] Transmit Service $09, INFOTYPE = $02 (VIN) if-VIN is supported.

Table 79 - Request vehicle information request message for all protocols

Message directipn: | 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 80 - Request vehicle information response message for ISO 15765-4

Message directipn: | ECU #1 — External test equipment
Message Type: | Response

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

#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN)(Vehicle Information Number) 02 INFTYP
#3 Number of datasitems: 01 01 NODI
#4 1st A$Cll eharacter of VIN XX VIN
#5 2nd ABCHycharacter of VIN XX VIN
#6 34 ASTTircharacter of VIN XX VIN
#7 4t ASCII character of VIN XX VIN
#8 5t ASCII character of VIN XX VIN
#9 6t ASCII character of VIN XX VIN
#10 7t ASCII character of VIN XX VIN
#11 8t ASCII character of VIN XX VIN
#12 oth ASCII character of VIN XX VIN
#13 10t ASCII character of VIN XX VIN
#14 11t ASCII character of VIN XX VIN
#15 12t ASCII character of VIN XX VIN
#16 13t ASCII character of VIN XX VIN
#17 14t ASCII character of VIN XX VIN
#18 15t ASCII character of VIN XX VIN
#19 16t ASCII character of VIN XX VIN
#20 17t ASCII character of VIN XX VIN
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Table 81 - Request vehicle information response message for SAE 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 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 criteri:

For response to IN
4. The response c(

Message #1 shall
Message #2 shall (
Message #3 shall
Message #4 shall (
Message #5 shall

FOTYPE $02, five response messages should be received for SAE J1850, ISQ 9141
nsists of the following messages:

ontain three pad bytes of $00, followed by VIN character #1.
ontain VIN characters #2 through #5, inclusive.

ontain VIN characters #6 through #9, inclusive.

ontain VIN characters #10 through #13, inclusive.

ontain VIN characters #14 through #17, inclusive.

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

the response mess

age must be $01.

Only one ECU on the vehicle shall support INFOTYPE $02 (VIN):

All model year chg
characters shall bd
through Z, except |

The VIN year char
only. (EOBD/IOBD

racters must be printable ASCII characters 1 through 9 and A through Z, except |,
flagged as a failure.) All remaining characters must be printable ASCII characters
, O ,and Q. (Invalid characters shall be flagged as a failure.)

acter (position 10) must correspond to the model year entered by the operator in P
OBDBr VIN does not require;model year in position 10.)

-2, and ISO 14230-

bad bytes. NODI in

O, and Q. (Invalid
0 through 9 and A

rompt 3 for OBD-II
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Table 82 - 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 199U ZUZU
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

Procedure:
5.17.7 [For SAE J1850, ISO 9141-2, and ISO 114230-4 protocols] Transmit Service $09, INFOTYPE = $03.

Table 83 - Request.vehicle information request message for all protocols

Message directipn: | 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:\MessageCount Calibration ID 03 INFTYP

Table 84 - 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: MessageCount CALID 03 INFTYP
#3 Message 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 four for all protocols except ISO 15765-4.
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5.17.8 [For all protocols] Transmit Service $09, INFOTYPE = $04 (CALID).

Table 85 - 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 ID 04 INFTYP

Table 86 - Request vehicle information response message (1) for ISO 15765-4
|
Message directipn: | 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 DATA_B XX DATA_B
#6 DATA_C XX DATA_C
#7 DataD XX DATA_D
#8 Data [E XX DATA_E
#9 Data |F XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
#12 Data| XX DATA_I
#13 Data | XX DATA_J
#14 Data K XX DATA_K
#15 Data | XX DATA_L
#16 DataM XX DATA_M
#17 DataN 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 DataD XX DATA_D
#24 Data [E XX DATA_E
#25 Data |F XX DATA_F
#26 Data |G XX DATA_G
#27 DataH XX DATA_H
#28 Data| XX DATA_I
#29 Data | XX DATA_J
#30 Data K XX DATA_K
#31 Data | XX DATA_L
#32 DataM XX DATA_M
#33 Data N XX DATA_N
#34 Data O XX DATA_O
#35 Data P XX DATA P
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Table 87 - Request vehicle information response message for SAE 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

Evaluation criteria:

The value of INFQTYPE $03 divided by four must match the number of 16 character CALIDs return

ISO 14230-4, and [SO 9141-2.

For ISO 15765-4, NODI in the response message must match the number of 16 character'CALIDs retufned.

All CALIDs must contain 1 to 16 printable ASCII characters $20 through $7E.

ed for SAE J1850,

Operator Prompt 1

asks for the number of emission-related ECUs in the yehicle. Each emission-relate

H ECU shall output

one or more CALIDs. (Every OBD ECU must report its own CALID; howeyer, some ECUs may report myltiple CALIDs). For
the 2009 MY and Ibeyond, if any emission-related ECU reports more:xthan one CALID, this shall be fla

jged as a warning.

Manufacturers may
Any unused CALIO
Procedure:

5.17.9 [For SAE
supported,

request EO approval to respond with more than.one CALID per ECU.

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

11850, 1ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYP

Table 88 - Request vehicle information request message for all protocols

F = $05 if CVN is

Message directipn: | 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: MessageCount CVN 05 INFTYP
Table 89 - 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: MessageCount CVN 05 INFTYP
#3 Message Count CVN = x response messages XX MC_CVN

Evaluation criteria:

Note message count for evaluation in 5.17.10.
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5.17.10 [For all protocols] Transmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.

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

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: Calibration Verification Number 06 INFTYP
Table 91 - Request vehicle information response message for ISO 15765-4
Message directipn: | 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 DataH XX DATA_H
Table 92 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfoType M 06 INFTYP_
#3 Mg¢ssageCount M 01 - ¥X 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:

The value of INFOTYPE $05 must match the number of 4 byte CVNs returned for ISO 9141-2, SAE J1850, and ISO 14230-4.

For ISO 15765-4, NODI in the response message must match the number of 4 byte CVNs returned.

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

All CVNs must contain 4 bytes of hex data.
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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 must match or exceed the number of ECUs input by the operator at Prompt 2. (Non-reprogrammable ECUs
are not prohibited from outputting CVNSs.) For the 2009 MY and beyond, if any emission-related ECU reports more than one

CVN, this shall be flagged as a warning. Manufacturers may request EO approval to respond with more than one CVN per
ECU.

Procedure:
5.17.11 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $07 if IPT supported.

Table 93 - Request vehicle information request message for all protocols

Message directipm—Extermattestequipment = AtrECUS
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: 07 - MessageCount IPT 07 INFTYP

Table 94 - Request vehicle information response message

Message directipn: | 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: 07 - MessageCount IPT 07 INFTYP
#3 Message Count IPT = x response messages XX MC_IPT

Evaluation criteria:

Response messagg for INFOTYPE $07 should return-a value of $08, $09, or $0A for all protocols except ISO 15765-4.

5.17.12 [For all pratocols] Transmit Service $09, INFOTYPE = $08 if IPT is supported.

Table 95 - Request vehicle information request message for all protocols

Message directipn: | External testeguipment — All ECUs
Message Type: | Request
Data Byte Desectription (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



https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 94 of 280

Table 96 - 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 or 20 or 28 (shown as 28 in this example) 10 or 14 or 1C 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
#3 CATCOMP1_A: X counts XX CATCOMP1_A
#9 CATCOMP1_B: X counts XX CATCOMP1_B
#10 CATGOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1_B
#12 CATGOMP2_A: X counts XX CATCOMP2_A
#13 CATQOMP2_B: X counts XX CATCOMP2_B
#14 CATQOND2_A: X counts XX CATCOND2_A
#15 CATGQOND2_B: X counts XX CATCOND2_B
#16 02SCOMP1_A: X counts XX 02SCOMP1_A
#17 02SCQOMP1 _B: X counts XX 02SCOMP1 B
#18 O2SCGOND1_A: X counts XX O2SCOND1_A
#19 02SCOND1_B: X counts XX 0O2SCOND1_B
#20 02SCGOMP2_A: X counts XX 02SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 02SCOND2_A: X counts XX 02SCOND2_A
#23 02SCGOND2_B: X counts XX 02SCOND2_B
#24 EGRQOMP_A: X counts XX EGRCOMP_A
#25 EGRGOMP_B: X counts XX EGRCOMP_B
#26 EGRCGOND_A: X counts XX EGRCOND_A
#27 EGRGOND_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 EVAPICOMP_A: X counts XX EVAPCOMP_A
#33 EVAPICOMP_B: X counts XX EVAPCOMP_B
#34 EVAPICOND_A: X counts XX EVAPCOND_A
#35 EVAPCOND_B: X counts XX EVAPCOND_B
#36 SO2SCOMP1_A: X counts XX SO2SCOMP1_A
#37 SO2SICOMP1_B: X counts XX SO2SCOMP1_B
#38 SO2S[COND1_A: X counts XX SO2SCOND1_A
#39 SO2SICOND1_B: X counts XX SO2SCOND1_B
#40 SO2SICOMP2_A: X counts XX SO2SCOMP2_A
#41 SO2SICOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2S[COND2_A: X colints XX SO2SCOND2_A
#43 SO2S[ICOND2_B: X tounts XX SO2SCOND2_B
#44 AFRICOMP1_A: X counts XX AFRICOMP1_A
#45 AFRICOMP1, B:X counts XX AFRICOMP1_B
#46 AFRICOND A X counts XX AFRICOND1_A
#47 AFRIGONDA"B: X counts XX AFRICOND1_B
#48 AFRICOMP2_A: X counts XX AFRICOMP2_A
#49 AFRICOMP2_B: X counts XX AFRICOMP2_B
#50 AFRICOND2_A: X counts XX AFRICOND2_A
#51 AFRICOND2_B: X counts XX AFRICOND2_B
#52 PFCOMP1_A: X counts XX PFCOMP1_A
#53 PFCOMP1_B: X counts XX PFCOMP1_B
#54 PFCOND1_A: X counts XX PFCOND1_A
#55 PFCOND1_B: X counts XX PFCOND1_B
#56 PFCOMP2_A: X counts XX PFCOMP2_A
#57 PFCOMP2_B: X counts XX PFCOMP2_B
#58 PFCOND2_A: X counts XX PFCOND2_A
#59 PFCOND2_B: X counts XX PFCOND2_B
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Table 97 - Request vehicle information response message for SAE 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 01-10 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

Evaluation criterid:

For SAE J1850, IS
response messags

All In-use Performd

If an ECU does nd
ISO 14230-4, the H

For ISO 157654, |

For OBD-II only, starting with the 2010 MY, spark ignition engines must.support data for secondary ox

must be $14 and th
the 2019 MY, spark
(30/60/100% phas
data or this shall b

For OBD-II only, IN
does not support i
the manufacturer
explanation as to
Operator Prompt 5

For CNOBD only,
Particulate Filter m
data or this shall bq

5.17.13 [For all pro

O 9141-2, and ISO 14230-4 protocols, the value of INFOTYPE $07 must mateh‘the
S.

nce data must contain either 32 bytes or 40 bytes or 56 bytes of data.

t support INFOTYPE $08, no response is allowed for ISO 157654, SAE J1850, ar
CU can either not respond or send a negative response ($7F;.$12).

NODI in the response message must be $10 or $14 or $1C.

e response message must report back 40 bytes of.data or this shall be flagged as a f]
ignition engines must support data for Air Fuellmbalance monitor and Gasoline Parti
p-in starting in 2019 MY). NODI must be $1C-and the response message must repg
b flagged as a warning.

FOTYPE $08 (In-use performance data) must be supported for the 2005 MY and be
-use performance data, this shall be flagged as a failure; however, if the vehicle is 3
can present the CARB Executive Officer with the manufacturer's proposed pha
vhy the vehicle is not required“to comply. (For EOBD/IOBD/OBDBr, IPT support is

)
INFOTYPE $08 (In=use performance data), spark ignition engines must support
onitor starting in 2020 MY. NODI must be $1C and the response message must repq
reported as a warning for 2020 calendar year. It will be up to the OEM to determine if

tocols] Transmit Service $09, INFOTYPE = $0B if IPT is supported.

Table 98 - Request vehicle information request message for all protocols

humber of returned

d ISO 9141-2. For

gen sensor. NODI
pilure. Starting with
ulate Filter monitor
rt back 56 bytes of

yond. If the vehicle
2005 or 2006 MY,
se-in plan and an
required based on

data for Gasoline
rt back 56 bytes of
support is required.

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 0B INFTYP
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Table 99 - 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 0B INFTYP
#3 Number of data items: 16 or 18 (shown as 16 in this example) 10 or 12 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 HCCATFCOMPA—X—counrts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND _B: X counts XX NADSCOND B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPMP_B: X counts XX PMCOMP B
#22 PMCPOND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSCOND_A: X counts XX EGSCOND_A
#27 EGSCOND B: X counts XX EGSCOND B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCOND_A: X counts XX EGRCOND_A
#31 EGRCOND_B: X counts XX EGRCOND_B
#32 BPCOMP_A: X counts XX BPCOMP_A
#33 BPCOMP B: X counts XX BPCOMP B
#34 BPCOND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 100 - Request vebhicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqyest yehicle information response SID M 49 SIDPR
#2 InfoTyde M 0B INFTYP_
#3 MessageCount M 01-09 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

Evaluation criteria:

For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols, the value of INFOTYPE $07 must match the number of returned

response messages.

All In-use Performance data must contain 32 or 36 bytes of data.
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If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, SAE J1850, and ISO 9141-2. For
ISO 14230-4, the ECU can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $12.

For OBD-II, INFOTYPE $0B (In-use performance data) must be supported by compression ignition engines for the 2010
MY and beyond or this shall be flagged as a failure. For EOBD/IOBD/OBDBr, IPT support is required based on Operator
Prompt 5.

Procedure:

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

Table 101 - Request vehicle information request message for all protocols

Message directipn: | 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 ECU Name 09 INFTYP

Table 102 - Request vehicle information response message

Message directipn: | 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 ECU Name 09 INFTYP
#3 Message Count ECU Name = 5 response messages 05 MC_ECUN

Evaluation criteria:
Response messagg for INFOTYPE $09 shouldreturn a value of $05 for SAE J1850, ISO 9141-2, and 1$O 14230-4.
[For all protocols] Transmit Service $09,SINFOTYPE = $0A. if ECU name is supported.

Table 103 -«Request vehicle information request message for ISO 15765-4

Message directipn: | Extérnal 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: ECU’s/module’s acronym and text name 0A INFTYP
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Table 104 - 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: ECU’s/module’s acronym and text name 0A INFTYP
#3 Number of data items: 01 01 NODI

#4 DATA_A XX ECUNAME_A
#5 DATA B XX ECUNAME_B
#6 DATA_C XX ECUNAME_C
#7 Data D XX ECUNAME_D
#8 Data ——detimniter 2D ECUNAME_E
#9 Data |F XX ECUNAME_F
#10 Data|G XX ECUNAME_G
#11 DataH XX ECUNAME_H
#12 Datall XX ECUNAME_|
#13 Data XX ECUNAME_J
#14 Data K XX ECUNAME_K
#15 Data L XX ECUNAME_L
#16 DataM XX ECUNAME_M
#17 DataN XX ECUNAME_N
#18 Data|O XX ECUNAME_O
#19 Data P XX ECUNAME_P
#20 DatalQ XX ECUNAME_Q
#21 DataR XX ECUNAME_R
#22 Data[S XX ECUNAME_S
#23 Data [T XX ECUNAME_T

Table 105 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request vehicle information response SID. M 49 SIDPR
#2 InfoType M 0A INFTYP_
#3 MgssageCount M 01-05 MC_
#4 daja 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

Evaluation criteria:

If an ECU does ndt support INFOTYPE $0A, no response is allowed for ISO 15765-4, SAE J1850, ard ISO 9141-2. For
ISO 14230-4, the ECU,can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $01.

For response to INFOTYPE $0A, five response messages should be received for SAE J1850, ISO 9141-2, and ISO 14230-4.
The response consists of the following messages:

Message #1 shall contain data bytes 1 through 4.
Message #2 shall contain data bytes 5 through 8.
Message #3 shall contain data bytes 9 through 12.
Message #4 shall contain data bytes 13 through 16.
Message #5 shall contain data bytes 17 through 20.

All ECU Name data must contain 20 bytes of data. All characters must be printable ASCII characters 1 through 9 and A
through Z, + and/except for the delimiter ($2D) and filler bytes ($00). Invalid characters shall be flagged as a failure for 2010
MY and beyond.
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Defined field assignment:

of that type as

Data byte 5, “,

specified in Table 106.

” ($2D) contains delimiter.

is equipped with more than one ECU of that type as specified in Table 106.

Any unused bytes shall be filled with $00 at the end of the field.

Any data field that
Acronym and num|
include no spaces

If more than one E

For OBD-II only, |
Operator Prompt 1
2012 MY vehicle t
manufacturer's pr
(EOBD/IOBD/OBD

ber; ECU name and ECU Acronym must match table value including characters;
shall be flagged as a warning prior to 2010 MY and a failure for 2010 MY and, beyon

CU responds with the same ECU name, this shall be flagged as a failure.

NFOTYPE $0A (ECU Name data) must be supported by all emission-related ECU
) for the 2010 MY and beyond or this shall be flagged as a failure;)however, if the
hat does not support ECU name, the manufacturer can preséni-the CARB Execut
pposed phase-in plan and an explanation as to why *the vehicle is not re
Br support for ECU name not required.)

Data bytes 1-4, “XXXX,” contains ECU acronym and ECU number if the vehicle is equipped with more than one ECU

Data bytes 6-20, “YYYYYYYYYYYYYYY,” contains text name (no blanks between words) and ECU number if the vehicle

orresponding ECU
case, spelling, and
d.

s (as indicated by
ehicle is a 2010 to
ve Officer with the
nuired to comply.
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Table 106 - ECU name data byte description

Acronym
(max 1 to 4 chars)

Full name of Control Module/ECU

ECU name and number
(max 14 chars + 1 opt. digit)

ABS, ABS1, ABS2

Anti-Lock Brake System (ABS) Control Module

AntiLockBrake

AFCM, AFC1, AFC2 Alternative Fuel Control Module AltFuelCtrl
AHCM, AHC1, AHC2 Auxiliary Heater Control Module AuxHeatCtrl
APCM, APC1, APC2 Air Pump Control Module AirPumpCtrl
AWDC, AWD1, AWD2 All Wheel Drive Control Module AlIWhIDrvCtrl
BCCM, BCC1, BCC2 Battery Charger Control Module B+ChargerCtrl
BECM, BEC1, BEC2 Battery Energy Control Module B+EnergyCtrl
BMCM, BMC1, BMC2 Battery Management Control Module B+ManageCtrl
BCM, BCM1, BCM2 Body Control Module BodyControl
BSCM,BSC1, BSC Brake SystermControrvodute BrakeSysterm—]
CATM, CAT1, CATS Catalyst Heater Control Module CatHeaterCtrl
CMPM, CMP1, CMR2 Camshaft Position Control Module CamPosCtrl
CHCM, CHC1, CH(J2 Chassis Control Module ChassisCtrl
CRCM, CRC1, CR(2 Cruise Control Module CruiseCantrol
CTCM, CTC1, CTC? Coolant Temperature Control Module CoolTempCtrl
DCDC, DCD1, DCDp DC/DC Converter Control Module DCDCConvCtrl
DMCM, DMC1, DM¢2 Drive Motor Control Module DriveMotorCitrl
EACC, EAC1, EAC? Electric A/IC Compressor Control Module ElecACCompCtrl
EACM, EAM1, EAMP Exhaust Aftertreatment Control Module ExhaustAftCtrl
EBBC, EBB1, EBB2 Electronic Brake Boost Control Module ElecBrkBstCtrl

ECCI, ECC1, ECC2

Emissions Critical Control Information

EmisCritinfo

ECM, ECM1, ECM2

Engine Control Module

EngineControl

FACM. FAC1, FACZ Fuel Additive Control Module FuelAddCtrl
FCCM, FCC1, FCC2 Fuel Cell Control Module FuelCellCtrl
FICM, FIC1, FIC2 Fuel Injector Control Module FuellnjCtrl
FPCM, FPC1, FPCZ Fuel Pump Control Module FuelPumpCtrl
4WDC, 4WD1, 4W02 Four-Wheel Drive Clutch Control*Module 4AWhIDrvCICtrl
GWM, GWM1, GWNI2 Gateway Module Gateway
GPCM, GPC1, GP(J2 Glow Plug Control Module GlowPlugCtrl
GSM, GSM1, GSM4 Gear Shift Control Module GearShiftCtrl
HVAC, HVA1, HVAZ HVAC Control Module HVACCtrl
HPCM, HPC1, HPCP Hybrid Powertrain-Control Module HybridPtCtrl
IPC, IPC1, IPC2 Instrument PanelCluster (IPC) Control Module InstPanelClust
OBCC, OBC1, OBCp Off-Board Charger Control Module OBChargerCtrl
PCM, PCM1, PCM2 PowertrainControl Module PowertrainCtrl
RDCM, RDC1, RDQg2 Reductant Control Module ReductantCtrl
SGCM, SGC1, SG(J2 Starter/Generator Control Module Start/GenCtrl
TACM, TAC1, TACH Throttle Actuator Control Module ThrotActCtrl
TCCM, TCC1, TCC2 Transfer Case Control Module TransfCaseCitrl

TCM, TCM1, TCM2

Transmission Control Module

TransmisCtrl

VTMC, VTM1, VTMP

Vehicle Thermal Management Control Module

ThermalMgmt

5.17.15 [For SAE 1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $0C if ESN is
supported.
Table 107 - 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: 0C - MessageCount ESN 0oC INFTYP
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Table 108 - 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: 0C - MessageCount ESN 0C INFTYP
#3 Message Count ESN = 5 response messages 05 MC_ESN
Evaluation criteria:
Response message-for-iINFOTYRPE-$64-shetld-retura-a-vatue-of-$05-fer-SAEI1850150-9444-2aneH50 14230-4.
Procedure:
5.17.16 [For all prgtocols] Transmit Service $09, INFOTYPE = $0D (ESN) if ESN is supported]
Table 109 - Request vehicle information request message for-all protocols
Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: OD - ESN (Engine Serial Number) 0D INFTYP
Table 110 - Request vehicle information.response message for ISO 15765-4
Message directipn: | ECU #1 — External test equipment
Message Type: | Response
Data Byte Description (all values aré in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: OD - ESN (Engine Serial Number) 0D INFTYP
#3 Numlbper of data items: 01 01 NODI
#4 15t A$CII character of ESN XX ESN
#5 24 ABCII character of ESN XX ESN
#6 3 A$CII character of ESN XX ESN
#7 4t A$CII character of ESN XX ESN
#8 5" A$CII charactef of*ESN XX ESN
#9 6" A$CII character of ESN XX ESN
#10 7t A$CII character of ESN XX ESN
#11 8" A$Cllcharacter of ESN XX ESN
#12 9t A$Clicharacter of ESN XX ESN
#13 10t ASCttttaracterof ESiN XX ESN
#14 11 ASCII character of ESN XX ESN
#15 12" ASCII character of ESN XX ESN
#16 13t ASCII character of ESN XX ESN
#17 14 ASCII character of ESN XX ESN
#18 15" ASCII character of ESN XX ESN
#19 16t ASCII character of ESN XX ESN
#20 17t ASCII character of ESN XX ESN
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Table 111 - Request vehicle information response message for SAE 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 0D INFTYP_
#3 MessageCount M 01-05 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

Evaluation criteria:

For response to IN
4. Messages 1to §

characters. The regponse consists of the following messages:

Message #1 shall
Message #2 shall
Message #3 shall
Message #4 shall
Message #5 shall

For ISO 15765-4, t

ontain up to four filling bytes of $00 or ESN characters.
ontain up to four filling bytes of $00 or ESN characters.
ontain up to four filling bytes of $00 or ESN characters.
ontain up to four filling bytes of $00 or ESN characters.

of $00, followed by the ESN characters. NODI in the response message/must be $01.

All ESN characters
shall be flagged as

Procedure:

5.17.17 [For SAE |
supported,

a failure.)

FOTYPE $0D, five response messages should be received for SAE J1850, 1ISO, 9141
shall contain up to 17 printable ASCII characters starting with any fill bytes of$00, f

ontain up to three filling bytes of $00, followed by any ESN characters.

here is only one response message, which contains up.to 17 ASCII characters startin

must be printable ASCII characters 0 through, 9 and A through Z, except I, O, and Q.

1850, 1ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE =

Table 112 - Request vehicle information request message for all protocols

-2, and ISO 14230-
llowed by the ESN

g with any fill bytes

(Invalid characters

$0E if EROTAN is

Message directipn:

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: OE<MessageCount EROTAN OE INFTYP
Table 113 - 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: OE - MessageCount EROTAN OE INFTYP
#3 Message Count EROTAN = 5 response messages 05 MC_EROTAN

Evaluation criteria:

Response message for INFOTYPE $01 should return a value of $05 for SAE J1850, ISO 9141-2, and ISO 14230-4.
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5.17.18 [For all protocols] Transmit Service $09, INFOTYPE = $0F (EROTAN) if EROTAN is supported.

Table 114 - 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: OF - EROTAN (Exhaust Reg or Type Approval Number) OF INFTYP

Table 115 - Request vehicle information response message for ISO 15765-4

|
Message directipn: | 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: OF - EROTAN (Exhaust Reg or Type Approval Number) OF INFTYP
#3 Numlbper of data items: 01 01 NODI
#4 15t A$CII character of EROTAN XX EROTAN
#5 24 ABCII character of EROTAN XX EROTAN
#6 3 A$CII character of EROTAN XX EROTAN
#7 4t A$CII character of EROTAN XX EROTAN
#8 5% A$CII character of EROTAN XX EROTAN
#9 6" A$CII character of EROTAN XX EROTAN
#10 7t A$CII character of EROTAN XX EROTAN
#11 8t A$CII character of EROTAN XX EROTAN
#12 9" A$CII character of EROTAN XX EROTAN
#13 10t ASCII character of EROTAN XX EROTAN
#14 11t ASCII character of EROTAN XX EROTAN
#15 12" ASCII character of EROTAN XX EROTAN
#16 13" ASCII character of EROTAN XX EROTAN
#17 14t ASCII character of EROTAN XX EROTAN
#18 15" ASCII character of EROTAN XX EROTAN
#19 16" ASCII character of EROTAN XX EROTAN
#20 17 ASCII character of EROTAN XX EROTAN
Table 116 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M OF INFTYP_
#3 MegssageCount M 01-05 MC_
#4 dala 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:

For response to INFOTYPE $0F, five response messages should be received for SAE J1850, ISO 9141-2, and ISO 14230-
4. Messages 1 to 5 shall contain up to 17 printable ASCII characters starting with any fill bytes of $00, followed by the

EROTAN characters. The response consists of the following messages:

Message #1 shall contain up to four filling bytes of $00 or EROTAN characters.
Message #2 shall contain up to four filling bytes of $00 or EROTAN characters.
Message #3 shall contain up to four filling bytes of $00 or EROTAN characters.
Message #4 shall contain up to four filling bytes of $00 or EROTAN characters.

Message #5 shall contain up to three filling bytes of $00, followed by any EROTAN characters.

For ISO 15765_4’ there-is nnI\J/ one-response-messags; which contains up to17Z ASCl characters starti

with any fill bytes

of $00, followed by the EROTAN characters. NODI in the response message must be $01.

All EROTAN characters must be printable ASCII characters 0 through 9 and A through Z, except |,

characters shall bg flagged as a failure.)

Procedure:

5.17.19 [For ISO 15765-4 protocol] Transmit Service $09, INFOTYPE = $12 if INFODYPE $12 if suppor

Table 117 - Request vehicle information request message for ISO 15765-4

O, and Q. (Invalid

ted..

Message directipn: | 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: 12 - Fueled Engine Operation Ignition Cyele Counter 12 INFTYP
Table 118 - Request vehicle information response message for ISO 15765-4
Message directipn: | All ECUs — External test.\equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requst vehicle information request SID 49 SIDRQ
#2 InfoType: 12 - Fueled Engihe Operation Ignition Cycle Counter 12 INFTYP
#3 Number of data items: .01 01 NODI
#4 FEOENTR_A: X-eunts XX FEOCNTR_A
#5 FEOCNTR_B;-XCounts XX FEOCNTR_B

Evaluation criterif:

Response message for INFOTYPE $12 should be returned.

Procedure:

5.17.20 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $13 (TG/EFN) if TG/EFN is supported.
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Table 119 - 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: 13 - TG/EFN (Test Group/Engine Family Number) 13 INFTYP
Table 120 - Request vehicle information response message for ISO 15765-4
Message direction: | ECU #1 — External test equipment
Message Type: Resporse
Data Byte Description (all values are in hexadecimal) Byte Value-(Hex) Mnemonic

#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: 13 - TG/EFN (Test Group/Engine Family Number) 13 INFTYP
#3 Numlbper of data items: 01 01 NODI

#4 18t A$CII character of TG/EFN XX TG/EFN
#5 24 ABCII character of TG/EFN XX TG/EFN
#6 3 A$CII character of TG/EFN XX TG/EFN
#7 4t A$CII character of TG/EFN XX TG/EFN
#8 5" A$CII character of TG/EFN XX TG/EFN
#9 6" A$CII character of TG/EFN XX TG/EFN
#10 7t A$CII character of TG/EFN XX TG/EFN
#11 8" A$CII character of TG/EFN XX TG/EFN
#12 9" A$CII character of TG/EFN XX TG/EFN
#13 10t ASCII character of TG/EFN XX TG/EFN
#14 11t ASCII character of TG/EFN XX TG/EFN
#15 12th ASCII character of TG/EFN XX TG/EFN

Evaluation criteria:

Starting with the 2
phase-in. Lack of s

manufacturer can present the CARD Executive)Officer with the manufacturer’s proposed phase-in plan
le is not required to comply for the 2021 or beyond model year.

as to why the vehig

For ISO 157654,

019 MY, all light-duty vehicles_must support test group/engine family number uging a 30/60/100%
upport shall be flagged as a.warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the

and an explanation

here is only one response message, which contains up to 12 ASCII characters. NJDI in the response
message must be $01.The test group/engine family number can contain only printable ASCII characters $20 through $7E.
Any unused data shall be reparted’as $00. (Invalid characters shall be flagged as a failure.)

The test group/engdine famity>number first character (position 1) must correspond to the model year entefed by the operator
in Prompt 3 for OBD-Il_énly. (EOBD/IOBD/OBDBr does not require test group/engine family number). The model year

character in the tegt@roup/engine family number must be the same as in VIN as described in Table 82.

Procedure:

5.17.21 [For ISO 15765-4 protocol] Transmit Service $09, INFOTYPE = $14 if INFOTYPE $14 if supported.

Table 121 - Request vehicle information request message for ISO 15765-4

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: 14 - Distance Traveled Since Evap Monitoring Decision 14 INFTYP



https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL J1699%-3 APR2021 Page 106 of 280

Table 122 - Request vehicle information 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 vehicle information request SID 49 SIDRQ
#2 InfoType: 14 - Distance Traveled Since Evap Monitoring Decision 14 INFTYP
#3 Number of data items: 01 01 NODI
#4 EVAP_DIST_A: xx counts XX EVAP_DIST_A
#5 EVAP_DIST_B: xx counts XX EVAP_DIST B

Evaluation criteria:
Response messagg for INFOTYPE $14 should return a value of $FFFF after a Service $04 code clear.
Procedure:

5.17.22 [For ISO 1p765-4 protocol only] Transmit Service $09, INFOTYPE = $16 (Engiae Run/Idle Time) if Engine Run/Idle
Time is supported.

Table 123 - Request vehicle information request message for all protocols

Message directipn: | 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: 16 - Engine Run/Idle Time 16 INFTYP

~
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Table 124 - 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: 16 - Engine Run/Idle Time 16 INFTYP
#3 Number of data items: 1 01 NODI
#4 IGNCNTR-R_A: X counts XX IGNCNTR-R_A
#5 IGNCNTR-R_B: X counts XX IGNCNTR-R_B
#6 IGNCNTR-R_C: X counts XX IGNCNTR-R_C
#7 IGNCNTR-R_D: X counts XX IGNCNTR-R_D
#8 IGNGNFR-L-A—X-counts XX IGNCNTR-L_A
#9 IGNGNTR-L_B: X counts XX IGNCNTR-L_B
#10 IGNGNTR-L_C: X counts XX IGNCNTR-L_C
#11 IGNONTR-L_D: X counts XX IGNCNTR-L_D
#12 FEOENTR-R_A: X counts XX FEOCNTR-R_A
#13 FEOENTR-R_B: X counts XX FEOCNTR-R_B
#14 FEOENTR-R_C: X counts XX FEOCNTR-R_C
#15 FEOENTR-R_D: X counts XX FEOCNTR-R_D
#16 FEOCNTR-L_A: X counts XX FEOCNTR-L_A
#17 FEOECNTR-L_B: X counts XX FEOCNTR-L_B
#18 FEOECNTR-L_C: X counts XX FEOCNTR-L_C
#19 FEOECNTR-L_D: X counts XX FEOCNTR-L_D
#20 ERT-R_A: X sec XX ERT-R_A
#21 ERT-R_B: X sec XX ERT-R_B
#22 ERT-R_C: X sec XX ERT-R_C
#23 ERT-R _D: X sec XX ERT-R_D
#24 ERTL_A: X sec XX ERT-L_A
#25 ERT-L_B: X sec XX ERT-L_B
#26 ERTHL_C: X sec XX ERT-L_C
#27 ERT-L_D: X sec XX ERT-L_D
#28 IERTIR_A: X sec XX IERT-R_A
#29 IERT}R_B: X sec XX IERT-R_B
#30 IERTIR_C: X sec XX IERT-R_C
#31 IERTIR_D: X sec XX IERT-R_D
#32 IERTIL_A: X sec XX IERT-L_A
#33 IERTIL_B: X sec XX IERT-L_B
#34 IERTIL_C: X sec XX IERT-L_C
#35 IERTIL_D: X sec XX IERT-L_D

Evaluation criteria:

Starting with the 2(
of support shall be
present the CARD
vehicle is not requi

19 MY, all light-duty vehicles must support engine run/idle time data using a 30/60/1(
flaggedias a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless th¢ manufacturer can
Executive Officer with the manufacturer's proposed phase-in plan and an explang
Fedto comply for the 2021 or beyond model year.

Response must contain 32 bytes of data.

If an ECU does not support INFOTYPE $16, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

0% phase-in. Lack

tion as to why the

IGNCNTR-R and FEOCNTR-R must contain a value of 0 or 1 count after a Service $04 command to clear codes.

IGNCNTR-L must contain a value greater than or equal to 1 count and greater than the value of IGNCNTR-R.

FEOCNTR-L must contain a value greater than or equal to 1 count and greater than the value of FEOCNTR-R unless the

vehicle is a hybrid or PHEV then 0 is allowed.
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ERT-R and IERT-R must contain a value greater than 1 sec unless the vehicle is a hybrid or PHEV, then a value of 0 is
allowed.

ERT-L and IERT-L must contain a value greater than 1 sec unless the vehicle is a hybrid or PHEV, then a value of 0 is
allowed.

Procedure:

5.17.23 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $17 (Distance/Fuel Used) if Distance/Fuel
Used is supported.

Table 125 - Request vehicle information request message for all protocols

Message directipn: | 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: 17 - Distance/Fuel Used 17 INFTYP
Table 126 - Request vehicle information response messagéefor ISO 15765-4
Message directipn: | 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: 17 - Distance/Fuel Used 17 INFTYP

#3 Numlper of data items: 1 01 NODI

#4 DT-R_A: X km XX DT-R_A

#5 DT-R B: X km XX DT-R_B

#6 DT-R_C: X km XX DT-R_C

#7 DT-R| D: X km XX DT-R D
#8 DT-L] A: X km XX DT-L_A

#9 DT-L]| B: X km XX DT-L_B
#10 DT-L] C: X km XX DT-L_C
#11 DT-L| D: X km XX DT-L D
#12 FC-R_A: X XX FC-R_A
#13 FC-R| B: X1 XX FC-R_B
#14 FC-R C X1 XX FC-R_C
#15 FC-R D: X XX FC-R D
#16 FC-L]A: X1 XX FC-L_A
#17 FC-L|B: X1 XX FC-L_B
#18 FC-L| C: X1 XX FC-L_C
#19 FC-L| D: X4 XX FC-L D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles must support distance/fuel used data using a 30/60/100% phase-in. Lack
of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can
present the CARD Executive Officer with the manufacturer’'s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $17, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

DT-R must contain a value of 0 km after a Service $04 command to clear codes.
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Log the value of FC-R and FC-L to be used in 9.22.2.

Log the value of DT-R and DT-L to be used in 9.22.2.

Procedure:

5.17.24 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $18 (PKE/EOE) if PKE/EOE is supported.

Table 127 - 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: 18 - PKE/EOE 18 INFTYP

Table 128 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 18 - PKE/EOE 18 INFTYP
#3 Numlper of data items: 1 01 NODI
#4 PKE-R_A: X km/hr2 XX PKE-R_A
#5 PKE-R_B: X km/hr2 XX PKE-R_B
#6 PKE-R_C: X km/hr2 XX PKE-R_C
#7 PKE-R_D: X km/hr2 XX PKE-R_D
#8 PKE-L_A: X km/hr2 XX PKE-L_A
#9 PKE-L_B: X km/hr2 XX PKE-L_B
#10 PKE-_C: X km/hr2 XX PKE-L_C
#11 PKE-L D: X km/hr2 XX PKE-L D
#12 EOE{R_A: X kWh XX EOE-R_A
#13 EOE{R_B: X kWh XX EOE-R_B
#14 EOE{R_C: X kWh XX EOE-R_C
#15 EOE{R _D: X kWh XX EOE-R D
#16 EOE{L_A: X kWh XX EOE-L_A
#17 EOE{L_B: X kWh XX EOE-L_B
#18 EOE{L_C: X kWh XX EOE-L_C
#19 EOE{L_D: X kWh XX EOE-L D

Evaluation criteria:

Starting with the 219 MY, all light-duty vehicles must support PKE/EOE data using a 30/60/100% phasetin. Lack of support
shall be f|agged as_a=warning for 2019 MY _and 2020 MY_and a failure for 2021 MY unless the manufacturer can present

the CARD Executive Officer with the manufacturer’s proposed phase-in plan and an explanation as to why the vehicle is
not required to comply for the 2021 or beyond model year.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $18, no response is allowed for ISO 15765-4.
For ISO 15765-4, NODI in the response message must be $01.

PKE-R must contain a value of 0 km/hr? after a Service $04 command to clear codes.

Log the value of PKE-R, PKE-L, EOE-R and EOE-L to be used in 9.22.3.
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Procedure:

5.17.25 [For I1ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $19 (PSA) if Propulsion System Active is
supported.

Table 129 - 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: 19 - PSA 19 INFTYP

Table 130 - Request vehicle information response message for ISO 15765-4
Message directipn: | 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: 19 - PSA 19 INFTYP
#3 Number of data items: 1 01 NODI
#4 PSA-R_A: X sec XX PSA-R_A
#5 PSA-R_B: X sec XX PSA-R_B
#6 PSA-R_C: X sec XX PSA-R_C
#7 PSAR D: X sec XX PSA-R D
#8 PSA{L_A: X sec XX PSA-L_A
#9 PSA-{_B: X sec XX PSA-L_B
#10 PSAL_C: X sec XX PSA-L_C
#11 PSAL D: X sec XX PSA-L D
#12 IPSAIR_A: X sec XX IPSA-R_A
#13 IPSAIR_B: X sec XX IPSA-R_B
#14 IPSAIR_C: X sec XX IPSA-R_C
#15 IPSAIR D: X sec XX IPSA-R D
#16 IPSALL_A: X sec XX IPSA-L_A
#17 IPSA}L_B: X sec XX IPSA-L_B
#18 IPSAtL_C: X sec XX IPSA-L_C
#19 IPSAIL _D: X sec XX IPSA-L D
#20 CPSA-R_A: X sec XX CPSA-R_A
#21 CPSA-R_B: X sec XX CPSA-R B
#22 CPSA-R_C: X sec XX CPSA-R_C
#23 CPSA-R_D: X sec XX CPSA-R D
#24 CPSA-L_A: X séc XX CPSA-L_A
#25 CPSA-L_B: Xisec XX CPSA-L_B
#26 CPSA-L_C:¥Xssec XX CPSA-L_C
#27 CPSA-L._D: X sec XX CPSA-L D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles must support PSA data using a 30/60/100% phase-in. Lack of support shall
be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can present the
CARD Executive Officer with the manufacturer’s proposed phase-in plan and an explanation as to why the vehicle is not
required to comply for the 2021 or beyond model year.

Response must contain 24 bytes of data.

If an ECU does not support INFOTYPE $19, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

Log the value of PSA-R and IPSA-R to be used in 9.22 4.
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Log the value of PSA-L and IPSA-L to be used in 9.22.4.

CPSA-R must contain a value of 0 seconds after a Service $04 command to clear codes.Log the value of CPSA-L to be
used in 9.22.4.

Procedure:

5.17.26 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1A (PHEVDD) if PHEV Distance Data is
supported.

Table 131 - Request vehicle information request message for all protocols

Message directipm— | ExXternar test equipment — AITECUS
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: 1A - PHEVDD 1A INFTYP

Table 132 - Request vehicle information response message(for ISO 15765-4
Message directipn: | 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: 1A - PHEVDD 1A INFTYP
#3 Numlper of data items: 1 01 NODI
#4 CDEODT-R_A: X km XX CDEODT-R_A
#5 CDEODT-R_B: X km XX CDEODT-R_B
#6 CDEODT-R_C: X km XX CDEODT-R_C
#7 CDEODT-R_D: X km XX CDEODT-R_D
#38 CDEODT-L_A: X km XX CDEODT-L_A
#9 CDEODT-L_B: X km XX CDEODT-L_B
#10 CDEODT-L_C: X km XX CDEODT-L_C
#11 CDEODT-L_D: X km XX CDEODT-L_ D
#12 CDERDT-R_A: X km XX CDERDT-R_A
#13 CDERDT-R_B: X km XX CDERDT-R_B
#14 CDERDT-R_C: X km XX CDERDT-R_C
#15 CDERDT-R_D: X km XX CDERDT-R_D
#16 CDERDT-L_A: X km XX CDERDT-L_A
#17 CDERDT-L_B: X km XX CDERDT-L_B
#18 CDERDT-L_C: XKm XX CDERDT-L_C
#19 CDERDT-L_D3X-Km XX CDERDT-L_D
#20 CIDTFR_A:X km XX CIDT-R_A
#21 CIDTFR.B#>X km XX CIDT-R_B
#22 CIDTERZC: X km XX CIDT-R_C
#23 CIDT-R_D: X ’km XX CIDT-R_D
#24 CIDT-L_A: X km XX CIDT-L_A
#25 CIDT-L_B: X km XX CIDT-L_B
#26 CIDT-L_C: X km XX CIDT-L_C
#27 CIDT-L_D: X km XX CIDT-L D

Evaluation criteria:

Starting with the 2019 MY, all light-duty PHEV vehicles must support PHEV distance data using a (25/50/100% phase-in.
Lack of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer
can present the CARD Executive Officer with the manufacturer’s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 24 bytes of data.
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If an ECU does not support INFOTYPE $1A, no response is allowed for ISO 15765-4.
For ISO 15765-4, NODI in the response message must be $01.

CDEODT-R, CDERDT-R and CIDT-R must contain a value of 0 km after a Service $04 command to clear codes.

Procedure:

5.17.27 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1B (CDFC/CIFC) if CDFC/CIFC is supported.

Table 133 - Request vehicle information request message for all protocols

Message directipn: | External test equipment — Al 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: 1B - CDFC/CIFC 1B INFTYP

Table 134 - Request vehicle information response message(for ISO 15765-4
Message directipn: | 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: 1B - CDFC/CIFC 1B INFTYP
#3 Numlper of data items: 1 01 NODI
#4 CDF(C-R_A: X liters XX CDFC-R_A
#5 CDFC€-R_B: X liters XX CDFC-R_B
#6 CDFCQ-R_C: X liters XX CDFC-R_C
#7 CDF(¢-R_D: X liters XX CDFC-R_D
#8 CDF(C-L_A: X liters XX CDFC-L_A
#9 CDF(C-L_B: X liters XX CDFC-L_B
#10 CDF(C-L_C: X liters XX CDFC-L_C
#11 CDF¢-L_D: X liters XX CDFC-L_ D
#12 CIFCIR_A: X liters XX CIFC-R_A
#13 CIFC{R_B: X liters XX CIFC-R_B
#14 CIFCIR_C: X liters XX CIFC-R_C
#15 CIFCtR_D: X liters XX CIFC-R_D
#16 CIFCIL_A: X liters XX CIFC-L_A
#17 CIFCIL_B: X liters XX CIFC-L_B
#18 CIFCIL_C: X liters XX CIFC-L_C
#19 CIFC{L_D: XJiters XX CIFC-L D

Evaluation criteriT:

Starting with the 2019 MY, all light-duty PHEV vehicles must support CDFC/CIFC data using a 30/60/100% phase-in. Lack
of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can
present the CARD Executive Officer with the manufacturer’'s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 16 bytes of data.
If an ECU does not support INFOTYPE $1B, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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Procedure:

5.17.28 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1C (CDEOGE/CDERGE/GE) if
CDEOGE/CDERGE/GE is supported.

Table 135 - 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: 1C - CDEQOGE/CDERGE/GE 1C INFTYP

Table 136 - Request vehicle information response message for ISO 15765-4
Message directipn: | 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: 1C - COEOGE/CDERGE/GE 1C INFTYP
#3 Number of data items: 1 01 NODI
#4 CDEQGE-R_A: X kWh XX CDEOGE-R_A
#5 CDEQGE-R_B: X kWh XX CDEOGE-R_B
#6 CDEDGE-R_C: X kWh XX CDEOGE-R_ C
#7 CDEQGE-R_D: X kWh XX CDEOGE-R_D
#8 CDEDGE-L_A: X kWh XX CDEOGE-L_A
#9 CDEDGE-L_B: X kWh XX CDEOGE-L_B
#10 CDEQGE-L_C: X kWh XX CDEOGE-L_ e
#11 CDEQGE-L D: X kWh XX CDEOGE-L_ D
#12 CDERGE-R_A: X kWh XX CDERGE-R_A
#13 CDERGE-R_B: X kWh XX CDERGE-R_B
#14 CDERGE-R_C: X kWh XX CDERGE-R_C
#15 CDERGE-R _D: X kWh XX CDERGE-R D
#16 CDERGE-L_A: X kWh XX CDERGE-L_A
#17 CDERGE-L_B: X kWh XX CDERGE-L_B
#18 CDERGE-L_C: X kWh XX CDERGE-L C
#19 CDERGE-L_D: X kWh XX CDERGE-L_D
#20 GE-R_A: X kWh XX GE-R_A
#21 GE-R_B: X kWh XX GE-R B
#22 GE-R_C: X kWh XX GE-R_C
#23 GE-R_D: XkWh XX GE-R D
#24 GE-L| A: X kWh XX GE-L_A
#25 GE-L]| B: X kWh XX GE-L_B
#26 GE-L| C: X’*kWh XX GE-L_B
#27 GE-L| D: XKWh XX GE-L_D

Evaluation criteria:
Starting with the 2019 MY, all light-duty PHEV vehicles must support CDEOGE/CDERGE/GE data using a 30/60/100%
phase-in. Lack of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the

manufacturer can present the CARD Executive Officer with the manufacturer’s proposed phase-in plan and an explanation
as to why the vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 24 bytes of data.
If an ECU does not support INFOTYPE $1C, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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GE-R must contain a value equal to 0 kWh after a Service $04 command to clear codes. The Electrical Vehicle Supply
Equipment (EVSE) shall not be attached to the vehicle during the J1699 test execution.

Procedure:
5.17.29 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1D
(AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIME2) if

AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIMEZ2 is supported.

Table 137 - 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: 1D - AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIME2 1D INFTYP

Table 138 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 1D - AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_“TIME2 1D INFTYP
#3 Numlper of data items: 1 01 NODI
#4 AGSA_TIME1-R_A: X sec XX AGSA_TIME1-R_A
#5 AGSA_TIME1-R_B: X sec XX AGSA_TIME1-R_B
#6 AGSA_TIME1-R_C: X sec XX AGSA _TIME1-R_C
#7 AGSA _TIME1-R_D: X sec XX AGSA TIME1-R D
#8 AGSA_TIME1-L_A: X sec XX AGSA_TIME1-L_A
#9 AGSA_TIME1-L_B: X sec XX ANGSA TIME1-L_B
#10 AGSA TIME1-L_C: X sec XX AGSA_TIME1-L_C
#11 AGSA TIME1-L_D: X sec XX AGSA TIME1-L D
#12 AGSA_TIME2-R_A: X sec XX AGSA_TIME2-R_A
#13 AGSA_TIME2-R_B: X sec XX AGSA_TIME2-R_B
#14 AGSA_TIME2-R_C: X sec XX AGSA TIME2-R_C
#15 AGSA TIME2-R_D: X sec XX AGSA TIME2-R_D
#16 AGSA _TIME2-L_A: X sec XX NGSA_TIME2-L_A
#17 AGSA_TIME2-L_B: Xssec XX AGSA_TIME2-L_B
#18 AGSA_TIME2-L_CiXsec XX AGSA TIME2-L_C
#19 AGSA _TIME2-L-D{X sec XX AGSA TIME2-L D
#20 AGSB_TIME1*R-A: X sec XX AGSB_TIME1-R_A
#21 AGSB_TIMEA*R_B: X sec XX AGSB_TIME1-R_B
#22 AGSB_TIME1-R_C: X sec XX AGSB_TIME1-R_C
#23 AGSB “FIME1-R_D: X sec XX AGSB TIME1-R D
#24 AGSB_TIMET-L_A: X'sec XX GSB_TIME1-L_A
#25 AGSB_TIME1-L_B: X sec XX AGSB_TIME1-L_B
#26 AGSB_TIME1-L_C: X sec XX AGSB_TIME1-L_C
#27 AGSB_TIME1-L _D: X sec XX AGSB TIME1-L D
#28 AGSB_TIME2-R_A: X sec XX AGSB_TIME2-R_A
#29 AGSB_TIME2-R_B: X sec XX AGSB_TIME2-R_B
#30 AGSB_TIME2-R_C: X sec XX AGSB_TIME2-R_C
#31 AGSB _TIME2-R D: X sec XX AGSB TIME2-R D
#32 AGSB_TIME2-L_A: X sec XX AGSB_TIME2-L_A
#33 AGSB_TIME2-L_B: X sec XX AGSB_TIME2-L_B
#34 AGSB_TIME2-L_C: X sec XX AGSB_TIME2-L_C
LD

#35 AGSB_TIME2-L_D: X sec XX AGSB_TIME2-
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Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support AGSA TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIME2
data using a 30/60/100% phase-in. Lack of support shall not be flagged as a warning or failure.

Response must contain 32 bytes of data.
If an ECU does not support INFOTYPE $1D, no response is allowed for ISO 15765-4.
For ISO 15765-4, NODI in the response message must be $01.

Procedure:

5.17.30 [For ISO [15765-4 protocol only] Transmit Service $09, INFOTYPE = $1E (VRHC_TIME]/VRHC_TIME2) if
VRHC_TINMEE1/VRHC_TIME?2 is supported.

Table 139 - Request vehicle information request message for all protocols

Message directipn: | 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: 1E - VRHC_TIME1/VRHC_TIME2 1E INFTYP

Table 140 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 1E - VRHC_TIME1/VRHC_TIMEZ2 1E INFTYP

#3 Numlper of data items: 1 01 NODI

#4 VRHC_TIME1-R_A: X sec XX RHC_TIME1-R_A
#5 VRHC_TIME1-R_B: X sec XX RHC_TIME1-R_B
#6 VRHC_TIME1-R_C: X sec XX RHC_TIME1-R_C
#7 VRHC TIME1-R_D: X sec XX RHC _TIME1-R_D
#8 VRHC_TIME2-R_A: X see XX RHC_TIME2-R_A
#9 VRHE_TIME2-R_B: X sec XX RHC_TIME2-R_B
#10 VRHE_TIME2-R_C;*Xsec XX RHC_TIME2-R_C
#11 VRHEC TIME2-R_D:X sec XX RHC_TIME2-R_D
#12 VRHC_TIME1sLL A: X sec XX VRHC_TIME1-L_A
#13 VRHC_TIME1-L_B: X sec XX VRHC_TIME1-L_B
#14 VRH :_TIME1—L_C: X sec XX RHC_TIME1-L_C
#15 VRHC CHME1-L_D: X sec XX RHC_TIME1-L D
#16 VRHC-TIMEZ2-t—A—XeT XX VRHC_TIME2-L_A
#17 VRHC_TIME2-L_B: X sec XX VRHC_TIME2-L_B
#18 VRHC_TIME2-L_C: X sec XX VRHC_TIME2-L_C
#19 VRHC_TIME2-L_D: X sec XX VRHC_TIME2-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support VRHC_TIME1/VRHC_TIMEZ2 data using a 30/60/100% phase-
in. Lack of support shall not be flagged as a warning or failure.

Response must contain 16 bytes of data.
If an ECU does not support INFOTYPE $1E, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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Procedure:

5.17.31 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1F
(AAF1_TIME1/AAF1_TIME2/AAF2_TIME1/AAF2_TIME2) if Active Aerodynamic Feature #1 Timer 1 or Active
Aerodynamic Feature #1 Timer 2 or Active Aerodynamic Feature #2 Timer 1 or Active Aerodynamic Feature #2
Timer 2 is supported.

Table 141 - 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: 1F - AAF1_TIME1/AAF1_TIME2/AAF2_TIME1/AAF2_TIME2 1R INFTYP

Table 142 - Request vehicle information response message for ISO 15765-4
Message directipn: | 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: 1F - 1F INFTYP

AAF[_TIME1/AAF1_TIME2/AAF2_TIME1/AAF2_TIME2

#3 Numlper of data items: 1 01 NODI

#4 AAF1_TIME1-R_A: X sec XX AAF1_TIME1-R_A
#5 AAF1_TIME1-R_B: X sec XX AAF1_TIME1-R_B
#6 AAF1_TIME1-R_C: X sec XX AAF1_TIME1-R_C
#7 AAF1 TIME1-R_D: X sec XX AAF1 TIME1-R D
#38 AAF1_TIME2-R_A: X sec XX AAF1_TIME2-R_A
#9 AAF1_TIME2-R_B: X sec XX AAF1_TIME2-R_B
#10 AAF1_TIME2-R_C: X sec XX AAF1_TIME2-R_C
#11 AAF1_TIME2-R_D: X sec XX AAF1_TIME2-R D
#12 AAF1_TIME1-L_A: X sec XX AAF1_TIME1-L_A
#13 AAF1_TIME1-L_B: X sec XX AAF1_TIME1-L_B
#14 AAF1_TIME1-L_C: X sec XX AAF1_TIME1-L_C
#15 AAF1_TIME1-L_D: X sec XX AAF1_TIME1-L D
#16 AAF1_TIME2-L_A: X sec XX AAF1_TIME2-L_A
#17 AAF1_TIME2-L_B: X sec XX AAF1_TIME2-L_B
#18 AAF1_TIME2-L_C: X sec XX AAF1_TIME2-L_C
#19 AAF1_TIME2-L_D: X.se¢ XX AAF1_TIME2-L D
#20 AAFZ_TIME1-R_A¢X sec XX AAF2_TIME1-R_A
#21 AAFZ_TIME1-R.B: X sec XX AAF2_TIME1-R_B
#22 AAFZ_TIMETSR®C: X sec XX AAF2_TIME1-R_C
#23 AAFZ TIME14R_D: X sec XX AAF2 TIME1-R D
#24 AAFZ_TIME2-R_A: X sec XX AAF2_TIME2-R_A
#25 AAF2—TME2-R—B—X=see X F2_TIME2-R_B
#26 AAF2_TIME2-R_C: X sec XX AAF2_TIME2-R_C
#27 AAF2_TIME2-R_D: X sec XX AAF2_TIME2-R D
#28 AAF2_TIME1-L_A: X sec XX AAF2_TIME1-L_A
#29 AAF2_TIME1-L_B: X sec XX AAF2_TIME1-L_B
#30 AAF2_TIME1-L_C: X sec XX AAF2_TIME1-L_C
#31 AAF2_TIME1-L_D: X sec XX AAF2_TIME1-L_D
#32 AAF2_TIME2-L_A: X sec XX AAF2_TIME2-L_A
#33 AAF2_TIME2-L_B: X sec XX AAF2_TIME2-L_B
#34 AAF2_TIME2-L_C: X sec XX AAF2_TIME2-L_C
#35 AAF2_TIME2-L_D: X sec XX AAF2_TIME2-L_D
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Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support AAF1_TIME1/AAF1_TIME2/AAF2_TIME1/AAF2_TIMEZ2 data
using a 30/60/100% phase-in. Lack of support shall not be flagged as a warning or failure.

Response must contain 32 bytes of data.
If an ECU does not support INFOTYPE $1F, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

Procedure:
5.17.32 [For I%a 15765-4 protocol only] Transmit Service $09, INEOXYPE = $21
(EDSM_TIME1/DSM1_TIME1/DSM2_TIME1/DSM3_TIME1/DSM4_TIME1) if “Eco” _Driver{Selectable Mode

Timer/Driver-Selectable Mode Timer 1/Driver-Selectable Mode Timer 2/Driver-Selectable Mode Timer 3/Driver-
Selectable|Mode Timer 4 is supported.

Table 143 - Request vehicle information request message for-all protocols

Message direction: | External test equipment — All ECUs
Message Tyde: Request

Data Description (all values are in hexadecimal) Byte Value (Hex Mnemonic
Byte
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 21 - 21 INFTYP
EDSM|] TIME1/DSM1_TIME1/DSM2_TIME1/DSM3_FIME1/DSM4_TIMEA
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Table 144 - 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: 21 - 21 INFTYP
EDSM_TIME1/DSM1_TIME1/DSM2_TIME1/DSM3_TIME1/DSM4 _TIME1

#3 Number of data items: 1 01 NODI

#4 EDSM_TIME1-R_A: X sec XX EDSM_TIME1-R_A
#5 EDSM_TIME1-R_B: X sec XX EDSM_TIME1-R_B
#6 EDSM_TIME1-R_C: X sec XX EDSM_TIME1-R_C
#7 EDSM_TIME1-R _D: X sec XX EDSM_TIME1-R_D
#8 EDSNI_TIME1-L_A: X sec XX BDSM_TIME1-L_A
#9 EDSNI_TIME1-L_B: X sec XX BDSM_TIME1-L_B
#10 EDSNI_TIME1-L_C: X sec XX BDSM_TIME1-L_C
#11 EDSNI_TIME1-L_D: X sec XX BDSM_TIME1-L_D
#12 DSM1_TIME1-R_A: X sec XX DSM1_TIME1-R_A
#13 DSM1_TIME1-R_B: X sec XX ODSM1_TIME1-R_B
#14 DSM1_TIME1-R_C: X sec XX OSM1_TIME1-R_C
#15 DSM1_TIME1-R _D: X sec XX OSM1_TIME1-R D
#16 DSM1{_TIME1-L_A: X sec XX DSM1_TIME1-R_A
#17 DSM1_TIME1-L_B: X sec XX ODSM1_TIME1-R_B
#18 DSM1_TIME1-L_C: X sec XX OSM1_TIME1-R_C
#19 DSM1_TIME1-L_D: X sec XX OSM1_TIME1-R_D
#20 DSM2_TIME1-R_A: X sec XX ODSM2_TIME1-R_A
#21 DSM2_TIME1-R_B: X sec XX DSM2_TIME1-R_B
#22 DSM2_TIME1-R_C: X sec XX OSM2_TIME1-R_C
#23 DSM2_TIME1-R_D: X sec XX OSM2_TIME1-R_D
#24 DSM2_TIME1-L_A: X sec XX pPSM2_TIME1-L_A
#25 DSM2_TIME1-L_B: X sec XX pSM2_TIME1-L_B
#26 DSM2_TIME1-L_C: X sec XX DSM2_TIME1-L_C
#27 DSM2 TIME1-L_D: X sec XX DSM2_TIME1-L_ D
#28 DSM3_TIME1-R_A: X sec XX ODSM3_TIME1-R_A
#29 DSM$_TIME1-R_B: X sec XX OSM3_TIME1-R_B
#30 DSM3_TIME1-R_C: X sec XX OSM3_TIME1-R_C
#31 DSM$ _TIME1-R_D: X sec XX OSM3_TIME1-R_D
#32 DSM$_TIME1-L_A: X sec XX DPSM3_TIME1-L_A
#33 DSM$_TIME1-L_B: X sec XX pPSM3_TIME1-L_B
#34 DSM3_TIME1-L_C: X sec XX DSM3_TIME1-L_C
#35 DSM3$_TIME1-L_D: X see XX DSM3_TIME1-L D
#36 DSM4_TIME1-R_A: X.see XX OSM4_TIME1-R_A
#37 DSM4_TIME1-R_B:X-sec XX ODSM4_TIME1-R_B
#38 DSM4_TIME1-R-G{X sec XX OSM4_TIME1-R_C
#39 DSM4_TIME1-R.D: X sec XX OQSM4_TIME1-R_D
#40 DSM4_TIMEA=L_A: X sec XX pPSM4_TIME1-L_A
#41 DSM4_TIME41-L_B: X sec XX pSM4_TIME1-L_B
#42 DSM4_(HME1-L_C: X sec XX DSM4_TIME1-L_C
#43 DSMA—TvEt-tD—Xsec XX DSM4 TIME1-L D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support
EDSM_TIME1/DSM1_TIME1/DSM2_TIME1/DSM3_TIME1/DSM4_TIME1 data using a 30/60/100% phase-in. Lack of
support shall not be flagged as a warning or failure.

Response must contain 40 bytes of data.

If an ECU does not support INFOTYPE $21, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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Procedure:

5.17.33 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $22 (ISS_TIME1/ERC_TIME1/EOC_TIME1)
if Idle Stop-Start Timer/Engine Running Coasting Timer/Engine Off Coasting Timer is supported.

Table 145 - 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: 22 - 1SS TIME1/ERC TIME1/EOC TIME1 22 INFTYP

Table 146 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 22 - ISS_TIME1/ERC_TIME1/EOC_TIMEA1 22 INFTYP

#3 Numlper of data items: 1 01 NODI

#4 ISS_TIME1-R_A: X sec XX ISS_TIME1-R_A
#5 ISS_TIME1-R_B: X sec XX ISS_TIME1-R_B
#6 ISS_TIME1-R_C: X sec XX ISS_TIME1-R_C
#7 ISS_TIME1-R_D: X sec XX ISS_TIME1-R_D
#8 ISS_TIME1-L_A: X sec XX ISS_TIME1-L_A
#9 ISS_TIME1-L_B: X sec XX ISS_TIME1-L_B
#10 ISS_TIME1-L_C: X sec XX ISS_TIME1-L_C
#11 ISS_TIME1-L_D: X sec XX ISS TIME1-L D
#12 ERC]|TIME1-R_A: X sec XX ERC_TIME1-R_A
#13 ERC]|TIME1-R_B: X sec XX ERC_TIME1-R_B
#14 ERC]TIME1-R_C: X sec XX ERC_TIME1-R_C
#15 ERC|TIME1-R_D: X sec XX ERC_TIME1-R_D
#16 ERC]|TIME1-L_A: X sec XX ERC_TIME1-L_A
#17 ERC]|TIME1-L_B: X sec XX ERC_TIME1-L_B
#18 ERC|TIME1-L_C: X sec XX ERC_TIME1-L_C
#19 ERC|TIME1-L_D: X sec XX ERC TIME1-L D
#20 EOC|TIME1-R_A: X sec XX EOC_TIME1-R_A
#21 EOC| TIME1-R_B: X se¢ XX EOC_TIME1-R_B
#22 EOC| TIME1-R_C: X.sec XX EOC_TIME1-R_C
#23 EOC|TIME1-R_DiX-sec XX EOC TIME1-R_D
#24 EOC| TIME1-L, 'AJX sec XX EOC_TIME1-L_A
#25 EOC| TIMEA-E"B: X sec XX EOC_TIME1-L_B
#26 EOC|TIMEY-L_C: X sec XX EOC_TIME1-L_C
#27 EOC| TIME1-L_D: X sec XX EOC _TIME1-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support ISS_TIME1/ERC_TIME1/EOC_TIME1 data using a
30/60/100% phase-in. Lack of support shall not be flagged as a warning or failure.

Response must contain 24 bytes of data.
If an ECU does not support INFOTYPE $22, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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Procedure:

5.17.34 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $23
(DCTE1_CNTS/DCTU1_CNTS/DCTE2_CNTS/DCTU2_CNTS/DCTE3_CNTS/DCTU3_CNTS) if Driver Coaching
Technology 1 Enabled Counter/Driver Coaching Technology 1 Utilized Counter/Driver Coaching Technology 2
Enabled Counter/Driver Coaching Technology 2 Utilized Counter/Driver Coaching Technology 3 Enabled Counter
/Driver Coaching Technology 3 Utilized Counter is supported.

Table 147 - 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 | Mnemoni
Valu c
e
(Hex)
#1 Request vehicle information request SID 09 SIDRQ
#2 Info[lype: 23 - 23 INFTYP
DCTE1_CNTS/DCTU1_CNTS/DCTE2_CNTS/DCTU2_CNTS/DCTE3_CNTS/DCTU3
CNTS
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Table 148 - 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: 23 - 23 INFTYP
DCTE1_CNTS/DCTU1_CNTS/DCTE2_CNTS/DCTU2_CNTS/
DCTE3 _CNTS/DCTU3_CNTS

#3 Number of data items: 1 01 NODI

#4 DCTE1_CNTS-R_A: X counts XX DCTE1_CNTS-R_A
#5 DCTE1_CNTS-R_B: X counts XX DCTE1_CNTS-R_B
#6 DCTE1_CNTS-R C: X counts XX DCTE1_CNTS-R_C
#7 DCTE1_CNTS-R_D: X counts XX DCTE1_CNTS-R D
#8 DCTWY1_CNTS-R_A: X counts XX DICTU1_CNTS-R_A
#9 DCTWY1_CNTS-R_B: X counts XX DCTU1_CNTS-R_B
#10 DCTY1_CNTS-R_C: X counts XX DICTU1_CNTS-R_C
#11 DCTWY1_CNTS-R_D: X counts XX DCTU1_CNTS-R_D
#12 DCTHE1_CNTS-L_A: X counts XX OCTE1_CNTS-L_A
#13 DCTE1_CNTS-L_B: X counts XX OCTE1_CNTS-L_B
#14 DCTE1_CNTS-L_C: X counts XX DCTE1_CNTS-L_C
#15 DCTE1_CNTS-L_D: X counts XX DCTE1_CNTS-L D
#16 DCTY1_CNTS-L_A: X counts XX DCTU1_CNTS-L_A
#17 DCTY1_CNTS-L_B: X counts XX DCTU1_CNTS-L_B
#18 DCTY1_CNTS-L_C: X counts XX DCTU1_CNTS-L_C
#19 DCTWY1_CNTS-L_D: X counts XX DCTU1_CNTS-L_D
#20 DCTE2_CNTS-R_A: X sec XX DCTE2_CNTS-R_A
#21 DCTE2_CNTS-R_B: X sec XX DCTE2_CNTS-R_B
#22 DCTE2_CNTS-R_C: X sec XX DCTE2_CNTS-R_C
#23 DCTE2_CNTS-R_D: X sec XX DCTE2_CNTS-R_D
#24 DCTWY2_CNTS-R_A: X sec XX DCTU2_CNTS-R_A
#25 DCTY2_CNTS-R_B: X sec XX DCTU2_CNTS-R_B
#26 DCT J2_CNTS R_C: X sec XX DICTU2_CNTS-R_C
#27 DCTW2 _CNTS-R_D: X sec XX DCTU2 _CNTS-R D
#28 DCTE2_CNTS-L_A: X sec XX OCTE2_CNTS-L_A
#29 DCTE2_CNTS-L_B: X sec XX OCTE2_CNTS-L_B
#30 DCTE2_CNTS-L_C: X sec XX DOCTE2_CNTS-L_C
#31 DCTHE2_CNTS-L_D: X sec XX DCTE2_CNTS-L_ D
#32 DCTY2_CNTS-L_A: X sec XX DCTU2_CNTS-L_A
#33 DCTW2_CNTS-L_B: X sec XX DOCTU2_CNTS-L_B
#34 DCTW2_CNTS-L_C: X sec XX DCTU2_CNTS-L_C
#35 DCTWY2_CNTS-L_D: X see XX DCTU2_CNTS-L_D
#36 DCTE3_CNTS-R_AfXisec XX DCTE3_CNTS-R_A
#37 DCTE3_CNTS-RB:"X sec XX DCTE3_CNTS-R_B
#38 DCTHE3_CNTS-R_C: X sec XX DCTE3_CNTS-R_C
#39 DCTHE3_CNTS:R _D: X sec XX DCTE3_CNTS-R_D
#40 DCTWY3_CNFS-R_A: X sec XX DICTU3_CNTS-R_A
#41 DCTWY3-ENTS-R_B: X sec XX DCTU3_CNTS-R_B
#42 DCTUSENTS-R—€XeT XX DCTU3_CNTS-R_C
#43 DCTU3_CNTS-R_D: X sec XX DCTU3_CNTS-R_D
#44 DCTE3_CNTS-L_A: X sec XX DCTE3_CNTS-L_A
#45 DCTE3_CNTS-L_B: X sec XX DCTE3_CNTS-L_B
#46 DCTE3_CNTS-L_C: X sec XX DCTE3_CNTS-L_C
#47 DCTE3 CNTS-L_D: X sec XX DCTE3 _CNTS-L D
#48 DCTU3_CNTS-L_A: X sec XX DCTU3_CNTS-L_A
#49 DCTU3_CNTS-L_B: X sec XX DCTU3_CNTS-L_B
#50 DCTU3_CNTS-L_C: X sec XX DCTU3_CNTS-L_C
#51 DCTU3_CNTS-L_D: X sec XX DCTU3_CNTS-L_D
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Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support
DCTE1_CNTS/DCTU1_CNTS/DCTE2_CNTS/DCTU2_CNTS/DCTE3_CNTS/DCTU3_CNTS data using a 30/60/100%
phase-in. Lack of support shall not be flagged as a warning or failure.

Response must contain 48 bytes of data.

If an ECU does not support INFOTYPE $23, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

Procedure:

5.17.35 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $24 (EWU_TIME/TWU_TIME) if Active Engine
Warm-up Timer/Active Transmission Warm-up Timer is supported.

Table 149 - Request vehicle information request message for alhprotocols

Message directipn: | 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: 24 - EWU_TIME/TWU_TIME 24 INFTYP

Table 150 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 24 - EWU_TIME/TWU_TIME 24 INFTYP

#3 Numlbper of data items: 1 01 NODI

#4 EWU| TIME-R_A: X sec XX EWU_TIME-R_A
#5 EWU| TIME-R_B: X sec XX EWU_TIME-R_B
#6 EWU| TIME-R_C: X sec XX EWU_TIME-R_C
#7 EWU| TIME-R D: X sec XX EWU TIME-R D
#8 EWU| TIME-L_A: X sec XX EWU_TIME-L_A
#9 EWU| TIME-L_B: X.sec XX EWU_TIME-L_B
#10 EWU| TIME-L_G+X sec XX EWU_TIME-L_C
#11 EWU| TIME-L \D:-X sec XX EWU TIME-L D
#12 TWU| TIME-RMA: X sec XX TWU_TIME-R_A
#13 TWU| TIME-R _B: X sec XX TWU_TIME-R B
#14 TWU| HME-R _C: X sec XX TWU_TIME-R C
#15 TWU TIME-R_D: X sec XX TWU TIME-R D
#16 TWU_TIME-L_A: X sec XX TWU_TIME-L_A
#17 TWU_TIME-L_B: X sec XX TWU_TIME-L_B
#18 TWU_TIME-L_C: X sec XX TWU_TIME-L_C
#19 TWU TIME-L D: X sec XX TWU TIME-L D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support EWU_TIME/TWU_TIME data using a 30/60/100% phase-in.
Lack of support shall not be flagged as a warning or failure.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $24, no response is allowed for ISO 15765-4.
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For ISO 15765-4, NODI in the response message must be $01.
Procedure:

5.17.36 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $25 (OCCT1_TIME1/OCCT1_TIME?2) if Active
Off-Cycle Credit Technology #1 Timer 1/Active Off-Cycle Credit Technology #1 Timer 2 is supported.

Table 151 - 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: 25 - OCCT1_TIME1/OCCT1_TIME2 25 INFTYP

Table 152 - Request vehicle information response message for ISO 15765-4
Message directipn: | 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: 25 - OCCT1_TIME1/OCCT1_TIME2 25 INFTYP
#3 Numlper of data items: 1 01 NODI
#4 OCC[1_TIME1-R_A: X sec XX QCCT1_TIME1-R_A
#5 OCC[1_TIME1-R_B: X sec XX QCCT1_TIME1-R_B
#6 OCC[1_TIME1-R_C: X sec XX QCCT1_TIME1-R_C
#7 OCCT1_TIME1-R_D: X sec XX QCCT1_TIME1-R_D
#8 OCCT1_TIME2-R_A: X sec XX QCCT1_TIME2-R_A
#9 OCCT1_TIME2-R_B: X sec XX QCCT1_TIME2-R_B
#10 OCC[1_TIME2-R_C: X sec XX QCCT1_TIME2-R_C
#11 OCCJ['1_TIME2-R_D: X sec XX QCCT1_TIME2-R D
#12 OCC[1_TIME1-L_A: X sec XX QCCT1_TIME1-L_A
#13 OCCT1_TIME1-L_B: X sec XX QCCT1_TIME1-L_B
#14 OCCT1_TIME1-L_C: X sec XX QCCT1_TIME1-L_C
#15 OCCT1_TIME1-L_D: X sec XX QCCT1_TIME1-L_D
#16 OCC[1_TIME2-L_A: X sec XX QCCT1_TIME2-L_A
#17 OCC[1_TIME2-L_B: X sec XX QCCT1_TIME2-L_B
#18 OCC[1_TIME2-L_C: X se¢ XX AQCCT1_TIME2-L_C
#19 OCCJ'1_TIME2-L_D: X sec XX QCCT1_TIME2-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support OCCT1_TIME1/OCCT1_TIME2 data using a 30/60/100%
phase-in. Lack of quppert shall not be flagged as a warning or failure.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $25, no response is allowed for ISO 15765-4.
For ISO 15765-4, NODI in the response message must be $01.

Procedure:

5.17.37 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $26 (OCCT2_TIME1/OCCT2_TIME2) if Active
Off-Cycle Credit Technology #2 Timer 1/Active Off-Cycle Credit Technology #2 Timer 2 is supported.
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Table 153 - 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: 26 - OCCT2_TIME1/OCCT2_TIME2 26 INFTYP

Table 154 - Request vehicle information response message for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Typei——Respense
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic

#1 Request vehicle information response SID 49 SIDPR

#2 InfoType: 26 - OCCT2_TIME1/OCCT2_TIME2 26 INFTYP

#3 Number of data items: 1 01 NODI

#4 OCC[2_TIME1-R_A: X sec XX QCCT2_TIME1-R_A
#5 OCC[2_TIME1-R_B: X sec XX QCCT2_TIME1-R_B
#6 OCC[2_TIME1-R_C: X sec XX QCCT2_TIME1-R_C
#7 OCCJ2_TIME1-R_D: X sec XX QCCT2_TIME1-R_D
#8 OCC[2_TIME2-R_A: X sec XX QCCT2_TIME2-R_A
#9 OCCT2_TIME2-R_B: X sec XX QCCT2_TIME2-R_B
#10 OCCT2_TIME2-R_C: X sec XX QCCT2_TIME2-R C
#11 OCCJ'2_TIME2-R_D: X sec XX QCCT2_TIME2-R_D
#12 OCC[2_TIME1-L_A: X sec XX AQCCT2_TIME1-L_A
#13 OCC[2_TIME1-L_B: X sec XX QCCT2_TIME1-L_B
#14 OCC[2_TIME1-L_C: X sec XX ACCT2_TIME1-L_C
#15 OCCJ'2_TIME1-L_D: X sec XX QCCT2_TIME1-L_D
#16 OCCT2_TIME2-L_A: X sec XX QCCT2_TIME2-L_A
#17 OCC[2_TIME2-L_B: X sec XX QCCT2_TIME2-L_B
#18 OCCJ2_TIME2-L_C: X sec XX QCCT2_TIME2-L_C
#19 OCCJ2_TIME2-L_D: X sec XX QCCT2_TIME2-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support OCCT2_TIME1/OCCT2_TIME2 data ugsing a 30/60/100%
phase-in. Lack of qupport shall not be flagged as a warning or failure.

Response must coptain 16 bytes of data.
If an ECU does not support INFOTYPE $26, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI4n the response message must be $01.

Procedure:

5.17.38 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $27 (OCCT3_TIME1/OCCT3_TIME?2) if Active
Off-Cycle Credit Technology #3 Timer 1/Active Off-Cycle Credit Technology #3 Timer 2 is supported.

Table 155 - 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: 27 - OCCT3_TIME1/OCCT3_TIME2 27 INFTYP
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Table 156 - 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: 27 - OCCT3_TIME1/OCCT3_TIME2 27 INFTYP

#3 Number of data items: 1 01 NODI

#4 OCCT3_TIME1-R_A: X sec XX OCCT3_TIME1-R_A
#5 OCCT3_TIME1-R_B: X sec XX OCCT3_TIME1-R_B
#6 OCCT3_TIME1-R_C: X sec XX OCCT3_TIME1-R_C
#7 OCCT3_TIME1-R_D: X sec XX OCCT3_TIME1-R_D
#8 OCCRB—HME2-RAXsec XX CCT3_TIME2-R_A
#9 OCCJT3_TIME2-R_B: X sec XX QCCT3_TIME2-R_B
#10 OCCT3_TIME2-R_C: X sec XX QCCT3_TIME2-R C
#11 OCCJ'3_TIME2-R_D: X sec XX QCCT3_TIME2-R_D
#12 OCCJ3_TIME1-L_A: X sec XX AQCCT3_TIME1-L_A
#13 OCCJ3_TIME1-L_B: X sec XX QCCT3_TIME1-L_B
#14 OCC[3_TIME1-L_C: X sec XX AQCCT3_TIME1-L_C
#15 OCCJ'3_TIME1-L_D: X sec XX QCCT3_TIME1-L_D
#16 OCCT3_TIME2-L_A: X sec XX QCCT3_TIME2-L_A
#17 OCCJ3_TIME2-L_B: X sec XX QCCT3_TIME2-L_B
#18 OCCJ3_TIME2-L_C: X sec XX QCCT3_TIME2-L_C
#19 OCCJ'3_TIME2-L_D: X sec XX QCCT3_TIME2-L_D

Evaluation criteria:

Starting with the 2

phase-in. Lack of S
Response must co|
If an ECU does no
For ISO 15765-4, |
Procedure:

5.17.39 [For ISO 1
Off-Cycle

upport shall not be flagged as a warning or failure.

htain 16 bytes of data.

D19 MY, all light-duty vehicles may support OCET3_TIME1/OCCT3_TIME2 data

support INFOTYPE $27, no response is allowed for ISO 15765-4.

NODI in the response messagé must be $01.

using a 30/60/100%

h765-4 protocol only] Transmit Service $09, INFOTYPE = $28 (OCCT4_TIME1/OCCT4_TIMEZ2) if Active
Credit Technology-#4 Timer 1/Active Off-Cycle Credit Technology #4 Timer 2 is suppprted.

Table 157-- Request vehicle information request message for all protocols

Message directipn:

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: 28 - OCCT4_TIME1/OCCT4_TIME2 28 INFTYP
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Table 158 - 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: 28 - OCCT4_TIME1/OCCT4_TIME2 28 INFTYP

#3 Number of data items: 1 01 NODI

#4 OCCT4_TIME1-R_A: X sec XX OCCT4_TIME1-R_A
#5 OCCT4_TIME1-R_B: X sec XX OCCT4_TIME1-R_B
#6 OCCT4_TIME1-R_C: X sec XX OCCT4_TIME1-R_C
#7 OCCT4_TIME1-R_D: X sec XX OCCT4_TIME1-R_D
#8 OCCH—HME2-R_AX-sec XX CCT4_TIME2-R_A
#9 OCCJT4_TIME2-R_B: X sec XX QCCT4_TIME2-R_B
#10 OCCT4_TIME2-R_C: X sec XX QCCT4_TIME2-R C
#11 OCCJ'4_TIME2-R_D: X sec XX QCCT4_TIME2-R_D
#12 OCC[4_TIME1-L_A: X sec XX AQCCT4_TIME1-L_A
#13 OCC[4_TIME1-L_B: X sec XX QCCT4_TIME1-L_B
#14 OCC[4_TIME1-L_C: X sec XX ACCT4_TIME1-L_C
#15 OCCJ4_TIME1-L_D: X sec XX QCCT4_TIME1-L_D
#16 OCCT4_TIME2-L_A: X sec XX QCCT4_TIME2-L_A
#17 OCC[4_TIME2-L_B: X sec XX QCCT4_TIME2-L_B
#18 OCC[4_TIME2-L_C: X sec XX AQCCT4_TIME2-L_C
#19 OCCJ'4_TIME2-L_D: X sec XX QCCT4_TIME2-L_D

Evaluation criteria:

Starting with the 2

phase-in. Lack of 3
Response must co|
If an ECU does no
For ISO 15765-4, |
Procedure:

5.17.40 [For ISO 1
Off-Cycle

upport shall not be flagged as a warning or failure.

htain 16 bytes of data.

D19 MY, all light-duty vehicles may support OCET4_TIME1/OCCT4_TIME2 data

support INFOTYPE $28, no response is allowed for ISO 15765-4.

NODI in the response messagé must be $01.

using a 30/60/100%

h765-4 protocol only]-Transmit Service $09, INFOTYPE = $29 (OCCT5_TIME1/OCCT5_TIME?2) if Active
Credit Technology-#5 Timer 1/Active Off-Cycle Credit Technology #5 Timer 2 is suppprted.

Table 159.- Request vehicle information request message for all protocols

Message directipn:

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: 29 - OCCT5_TIME1/OCCT5_TIME2 29 INFTYP
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Table 160 - 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: 29 - OCCT5_TIME1/OCCT5_TIME2 29 INFTYP

#3 Number of data items: 1 01 NODI

#4 OCCT5_TIME1-R_A: X sec XX OCCT5_TIME1-R_A
#5 OCCT5_TIME1-R_B: X sec XX OCCT5_TIME1-R_B
#6 OCCT5_TIME1-R_C: X sec XX OCCT5_TIME1-R_C
#7 OCCT5_TIME1-R_D: X sec XX OCCT5_TIME1-R_D
#8 OCCFs—HME2-R_AX-sec XX CCT5_TIME2-R_A
#9 OCCIT5_TIME2-R_B: X sec XX QCCT5_TIME2-R_B
#10 OCCT5_TIME2-R_C: X sec XX QCCT5_TIME2-R C
#11 OCCJ'5_TIME2-R_D: X sec XX QCCT5_TIME2-R_D
#12 OCCJ5_TIME1-L_A: X sec XX AQCCT5_TIME1-L_A
#13 OCCJ5_TIME1-L_B: X sec XX QCCT5_TIME1-L_B
#14 OCC[5_TIME1-L_C: X sec XX ACCT5_TIME1-L_C
#15 OCCJ'5_TIME1-L_D: X sec XX QCCT5_TIME1-L_D
#16 OCCT5_TIME2-L_A: X sec XX QCCT5_TIME2-L_A
#17 OCCJ5_TIME2-L_B: X sec XX QCCT5_TIME2-L_B
#18 OCCJ5_TIME2-L_C: X sec XX QCCT5_TIME2-L_C
#19 OCCJ'5_TIME2-L_D: X sec XX QCCT5_TIME2-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles may support OCET5_TIME1/OCCT5_TIME2 data

phase-in. Lack of qupport shall not be flagged as a warning or failure.

Response must coptain 16 bytes of data.

If an ECU does not support INFOTYPE $29, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response messagé must be $01.

5.18 Verify Servide $01 Data in Reverse Order

using a 30/60/100%

Purpose: To verify| that all ECUs respond correctly to Service $01 requests, even in reverse order, to defermine which PIDs
are supported by gach ECU, bothindicated as supported and indicated as unsupported.

Procedure:

5.18.1 [For all prgtocols] Transmit Service $01, PID support PIDs $E0, $CO, $A0, $80, $60, $40, $20, and $00 request
messages|(in.réverse order) to determine which PIDs are supported. Note PIDs reported by gach ECU as being

supported.

Table 161 - Request current powertrain diagnostic data request message, reverse order 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 XX PID
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Table 162 - 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 1st 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)

Evaluation criteri

Each ECU must report the same set of supported PIDs as was reported in 5.10.1.

If an ECU indicats

ECU does NOT a
failure. Except for
as a failure.

5.18.2 [ForlSO 1
$EO, $C0)

and (PIDs $A0, $80, $60, $40, $20, $00) and again fnote results.

s that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is
ctually support the PID/TID/OBDMID/INFOTYPE when it is requésted then this shxll be flagged as a
PID $00, if a PID Supported PID for an ECU indicates that no RIDs are supported, t

supported, but that

is shall be flagged

h765-4 protocol only] Transmit request for all PID supportPIDs as two messages (in r¢verse order) (PIDs

Table 163 - Request current powertrain diagnostic data requéstmessage, reverse order for ISO|15765-4 protocol

Message directipn: | 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 sed to determine PID support forPIDs A1-EQ AO PID
#3 PID Used to determine PID suppontfor PIDs 81-A0 80 PID
#4 PID ysed 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 ysed to determine RID;support for PIDs 21-40 20 PID
#7 PID ysed to determinePID support for PIDs 01-20 00 PID
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Table 164 - 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 1st 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
datarecard of supparted PlDs = [ PIDREC_
#n-4 mt" supported PID C1 XX PID
#n-3 DATA_A: supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 DATA_B: supported PIDs, Cc2 XXXXXAXX DATA_B
#n-1 DATA_C: supported PIDs, C2 HXXXXXAXXK DATA_C
#n Data D: supported PIDs ] C2 XXXXXAXX DATA D
C1 = Conditionall— PID value shall be the same value as included in the request message if suppotted by the ECU
C2 = Conditional|— value indicates PIDs supported; range of supported PIDs depends onselected PID value (fee C1)

Evaluation criteria:

Each ECU must re|

5.18.3 [For all pr

port the same supported PIDs for single and group requést messages.

btocols] Request all PIDs except PID support PIDs 'in reverse order ($FF through

$01), even if not

supported,|to ensure ECU can respond properly to unsupported PIDs and does not terminate dommunication. For
ISO 15769-4 protocol only, request the last 6 supported PIDs in reverse order as a group using| a single message.
At least onfe PID from each ECU shall be selected.
Tablg 165 - Request current powertrain_diagnostic data request message for all protocols
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request current powertrain diagnostic-data request SID M 01 SIDRQ
#2 PID#1 M XX PID
Table 166 - Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request current.powertrain diagnostic data response SID M 41 SIDPR
data record of 15t 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

Evaluation criteria:

All PIDs that are indicated as supported by the forward-order PID support map in 5.10.1 must be supported.

NOTE: Itis not an error to return a PID that was not supported on SAE J1850, and ISO 9141-2. On ISO 15765-4, the ECU
shall not respond to an unsupported PID. On ISO 14230-4, the ECU can either respond with a negative response
message ($7F, $12) or not respond to a request for an unsupported PID.
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5.18.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of
communication.

Evaluation criteria:

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.

5.19 Verify Service $01 Idle Message Timing

Purpose: To verify that all ECUs continue to remain initialized and in a diagnostic session even if the test tool at sends
diagnostic messages the maximum allowed interval.

Procedure:

5.19.1 [ISO 9141}2, SAE J1850, and ISO 14230-4 protocols only] Transmit the Service $81PID $00 request at the
maximum allowed time interval (4900 ms) for 15 seconds (three requests).

Tablg 167 - Request current powertrain diagnostic data request message for all protocols

Message directipn: | 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 168}- Request current powertrain diagnostic data response message (report suppdrted PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
daja record of supported PIDs = | PIDREC _

#2 1st'supported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXHXX DATA A
#4 DATA_B: supported PIDs, M XXXXXAXX DATA_B
#5 DATA_C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAHXX DATA D

C1 = Conditional|— PID value shall'beithe 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:

Verify that a response._is received from every emission-related ECU for every request. If all responses are not received, this
will be flagged as d-failure

5.20 Verify Service $01 Burst Message Timing

Purpose: To verify that all ECUs continue to remain initialized and in a diagnostic session even if the test tool sends
diagnostic messages at the maximum allowed rate.

Procedure:

5.20.1 [For all protocols] Transmit the Service $01 PID $00 request at the maximum allowed rate. Alternate between
Service $01 PID $00 and PID $01.

Request PID $00 and $01 for 5 seconds at the maximum rate defined by ISO 15031-5 P3 timing. (P3 K-line = 55 ms for
ISO 9141-2 and ISO 14230-4. There is no P3 definition for SAE J1850 and ISO 15765-4, which means that the test tool can
send another request immediately after all expected responses have been received.)


https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL J1699%-3 APR2021

Page 131 of 280

Test tool should expect to receive Service $01 PID $00 responses from all OBD ECUs. Test tool should only expect to

receive responses from OBD ECUs that support Service $01, PID $01.

Table 169 - 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

Table 170 —Requestcurrent powertrain diagnostic data response-message-(report suppqgrted PIDs)

Data Byte Parameter Name Cvt HexValue | Mnemonic

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

#2 1st supported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXHXX DATA A
#4 DATA_B: supported PIDs, M XXXXXHXX DATA B
#5 DATA_C: supported PIDs, M XXXXXAXX DATA C
#6 Data D: supported PIDs ] M XXXXXAXX DATA D

C1 = Conditionall— 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 PID$.depends on selected PID value (see C1)

Evaluation criteria:

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

Verify that at least 100 responses are received for ISO 15765-4, at least 50 responses are received for SAE J1850, and at
least four responsgs are received for ISO 14230-4 and 1SO 9141-2. Fewer than the minimum number of responses may

indicate a throughput problem between the SAE J2534 interface and the ECU.

A correct burst tes] response is defined as receiving the correct number of responses from all ECUs expected to respond
to a Service $01 HID $00 request or receiving the correct number of responses from all ECUs expected to respond to a

Service $01 PID $01 request.

5.21 Verify Reserped/Unused Services, Engine Running

Purpose: To verify that all EEUs respond correctly to reserved/unused services.

Procedure: [For I$O 15765-4 protocol only] Request all reserved services $00 and from $0B through $0F to ensure all
ECUs can respond properly to unsupported services and do not terminate communication.

5.21.1 [For ISO 15765-4 protocol only] Transmit a Service $00 and $0B through Service $0F request messages. Wait for

approximately 2.0 seconds for a response and continue.

Table 171 - Request emission-related diagnostic trouble codes with permanent status

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 with permanent 00, OB - OF SIDRQ
status request SID
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Evaluation criteria:

Verify that no response is received from any ECU. Any response message, including a negative response shall be
considered a failure.

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

Evaluation criteria:

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. TEST VEHICLE AND SET A PENDING CODE BY INDUCING A FAULT

up of tests will establish that under normal operating conditions communicatiorr can pe established and

bst services behave correctly in the presence of an induced fault.

Purpose: This gro
that all supported t

6.1 Induce Circdit Fault

Procedure:

6.1.1  With ignitig
will not pre
in a short
the engine
using two
DTC) to al

n off and engine off, disconnect a sensor that is tested continuously (e.g., ECT, TP,
vent the engine from starting; a fault that will generate aMIL light and a single DTC w
period of time (i.e., <10 seconds) for only one ECU.4f disconnecting the sensor cau
can be started and then the sensor can be discennected. The selected fault must
for OBD-II) or three (for EOBD/IOBD/OBDBFr) driving cycles, not one driving cycle
ow proper testing of Service 07 and freeze-frame. If a DTC that sets in two drivin

AT, MAF, etc.) but
th the engine idling
ses starting issues,
illuminate the MIL
(like GM “Type A”
j cycles cannot be

acceptable to use a fault that sets in one driving cycle. If this is the case, a pending DTC, a confirmed

MIL will be set on the first driving cycle.

tested, it i
DTC, and

me it takes to set a
hd stop the engine

Start engin
pending D
without reg

e or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever ti
TC. Note: Some powertrain control systems have engine controls that can start a
ard to ignition position.

6.2 Establish Cdmmunication (SAE J1978/ISO 15031-4), Engine Running

that one, and only-ene, of the allowed protocols is supported and that the vehicle[ sends a response

rect format.

Purpose: To verify
message of the co

Protocol determination procedure:

6.2.1 Test tool $ends«Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO

15031-4) i||1 the(following sequence:

SAE J1850 41.6 kbps PWM

SAE J1850 10.4 kbps VPW

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 9141-2 (wait 5 seconds before trying next protocol)

ISO 15765-4 - 11-bit 500 kbps

ISO 15765-4 - 11-bit 250 kbps (only if EOBD/IOBD/OBDBr test)

ISO 15765-4 - 29 bit 500 kbps

ISO 15765-4 - 29 bit 250 kbps (only if EOBD/IOBD/OBDBr test)

Check battery voltage at the SAE 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 172 - 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 173 - 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 pyte A, representing support for PIDs 01 1XXXXXxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteria:

If a positive respon

Operator Prompt 1
ECUs do not positi

Battery voltage at
6.3 Verify Servi

Purpose: To veri

emission-related

Procedure:

6.3.1 Every0.5
to continu
DTC (logg

6.3.2 [Forall pr

Table 174 - Requ

e SAE J1962 connector pin 16 must be-between 11.0 V and 18.0 V.

$07 - Request Pending Emission-Related DTCs, Engine Off

that all ECUs respond -correctly to a Service $07 request and there is at

C reported.

second, tool willfequest pending DTCs. If DTC is set, tool will prompt user that DT
. If no pending-DTC is set, after 30 seconds the tool will prompt the user to continug

d as a fajlure).

ocols]Transmit a Service $07 request message.

cycle request message for all protocols

se is generated on more than one protocol, this shall b€ flagged as a failure.

asks for the number of emission-related ECUs in.the vehicle. If the specified number
vely respond to an OBD diagnostic message;.this shall be flagged as a failure.

pf emission-related

east one pending

C has been set and
without a pending

ompleted driving

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 current or
last completed driving cycle request SID

07

SIDRQ
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Table 175 - 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 current or 47 SIDPR
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 176 - Requlest emission-related diagnostic trouble codes detected during current or last.completed driving
cycle response message for SAE J1850, ISO 9141-2, and ISO 14230-4
Message directipn: | 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 current of 47 SIDPR
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

shall contain $00

C = Conditional  DTC#1, DTC#2, and DTC#3 are always-present. If no valid DTC number is include

] the DTC values

Evaluation criteria:

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

For ISO 15765-4 oply, the #OFDTC (DT€\count) and the number of reported DTCs must match.

If an ECU has no [

e For SAE J185

TCs to report, it shall respond in the following manner:

DlS)

and 1ISO9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating
no DTCs is allpwed, butnot required.

e ForISO 142304 interfaces, the ECU shall respond with a report containing no DTCs (DTC#1, DTC#
be all set to $0866)-

P, and DTC#3 shall

e For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.
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6.4 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:

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

Table 177 - Request emission-related diagnostic trouble codes 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 DTCs request SID 03 SIDRQ

Table 178]- Request emission-related diagnostic trouble codes response message for IS0 15765-4

Message directipn: | 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 PTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

Table 179|- Request emission-related diagnostic trouble codes response message for ISO 14230-4

Message directipn: | 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 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

If a “Type A - one driving eyele” fault was induced, a confirmed DTC will be set and the MIL will be illuminated on the first
driving cycle. If 6.4]1 resdlts in at least one confirmed DTC, skip to Section 7 and continue.

Each ECU that hasmoBTEsto |cpuﬁ shatt n:;apund ithe fu”uvvillg faner:

e For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating
no DTCs is allowed, but not required.

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

e For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.
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Procedure:
6.4.2 [For all protocols] Transmit Service $01, PID $01 request message and note results.

Table 180 - 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
Table 1|81 - ECU# x response: Request current powertrain diagnostic data response nlessage
Message directipn: | 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: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: gtatus, Number of emission-related DTCs 00000000 b = $00 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XIX DATA_B
#5 Catallyst -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catallst -, Heated catalyst -, ..., monitoring test complete/not cdmplete 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).
6.5 Verify Servige $02 - Request Powertrain Freeze Erame Data, Engine Running
Purpose: To verify that all ECUs respond correctly.to Service $02 requests if a freeze frame is stored.
Procedure:
6.5.1 [For all prgtocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs.
Table 182 - Requést powertrain freeze frame data response message for all protogols
Message directipn: | 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 respanse SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
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Table 183 - 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

Evaluation criteridr:

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE\J18
ISO 15765-4 protofols. The ECU can either not respond or send a negative response ($7F, $1), for 1S

Freeze frame may|be stored when pending DTC is set; however, it is not required. If freezejframe is nof

codes, PID $02 is teported as $0000 for that ECU.

If freeze frame is qupported for pending codes in some ECUs, verify that Frame $00, PID $02 is the s
the DTCs reported|in Service $07 for the vehicle (the set of ECUs).

Procedure:

6.5.2 [For all prqtocols] If freeze frame is supported for pending codes (i.e., an ECU responded wit
frame DTQ), Transmit Service $02, Frame $00, PID support PIDs $00, $20, $40, $60, $80, $

Frame $0(Q request messages through the highest supperted PID to determine which PIDs a

PIDs repofted by each ECU as being supported.

b0, ISO 9191-2, or
D 14230-4 protocol.

stored for pending

ame as any one of

h a PID $02 freeze

A0, $CO, and $EO,
'e supported. Note

Table 184 - Request powertrain freeze frame data'request message (read supported PIDs) for all protocols
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request powertrain freeze frame data‘'request SID M 02 SIDRQ
#2 PID psed to determine PID support M XX PID
#3 frame #00 M 00 FRNO_
Table 185 -|Request powertrain freeze frame data response message (report freeze frame PID values)
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15t 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 = Conditional — “DATA_B - D” depend on selected PID

Evaluation criteria:

If an ECU has a freeze frame DTC, but 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, either $05 or $67, $0C, $0D,
either $11, $45, or $49, must be supported by the vehicle. For EOBD/IOBD/OBDBr, only $02, $04, $05 or $67, and $0C

must be supported
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When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02, $04, either $05 or
$67, $0C, $0D, either $11, $45 or $49, must be supported by each corresponding ECU that has a freeze frame DTC. For
EOBD/IOBD/OBDBt, only $02, $04, $05 or $67, and $0C must be supported.

If all PID support PIDs for an ECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged
as a failure.

If an ECU that has a freeze frame DTC indicates that a PID/TID/OBDMID/INFOTYPE Supported
PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE
when it is requested then this shall be flagged as a failure.

Procedure:

6.5.3 [For ISO 1p765-4 protocol only] Transmit request for all supported PID support PIDs up to.thrge messages (PIDs
$00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $CO0, $EO0) through the highest supported HID and again note
results.

Table 186 - Request powertrain freeze frame data request message (read supported PIDs) far ISO 15765-4

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

Table 187 -|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 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record .of 15" supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA _C
#7 dataD] C1 XXXXXAXX DATA_D
#2 mth 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, 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
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Evaluation criteria:

Each ECU that has a freeze frame DTC must report the same supported PIDs for single and group request messages.

6.5.4 [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), as determined in 6.4.2, send the corresponding Service $02 Frame $00 PID request

message and evaluate the response for each ECU.

Table 188 - 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 189 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 dafa record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 dataD] C1 XXXXXAXX DATA_D

C1 = Conditionall— “DATA_B - D” depend on selected PID

Evaluation criteria:

Each ECU that indicated support for a PID and hasia freeze frame DTC stored in Frame $00, PID $02, must send a positive
response.

Each ECU that 1) did not indicate supportfor-a PID or 2) indicated support for a PID but has no freeze frame DTC stored in
Frame $00, PID $Q2, shall respond in the:following manner:

e For SAE J185( and ISO 9141+2,no response is preferred, but a positive response is allowed.
e ForISO 1576%4, the ECU)shall not respond.

e For ISO 14230+4, no'résponse is preferred, but a negative response message ($7F, $12) is allowed.

For ISO 15765-4 protocols, if PID $0Z 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.
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6.5.5 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU that has a freeze frame
DTC as a group and note the response.

Table 190 - 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 u/C 00 FRNO_
#6 PID U XX PID
#7 frame #00 U/C 00 FRNO_
U= User Optioﬂal
C = Conditional|— parameter is only included if preceding PID# is included

Table 191 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqguest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXAXX DATA C
#7 dataD] C1 XXXXXAXX DATA_D
#2 mth supported PID C2 XX PID_
#3 frame # C2 XX FRNO_
#4 dafa record of mt" supported PID = [ dataA, C3 XXXXXAXX DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, C4 XXXXXAXX DATA C
#7 dataD] C4 XXXXXAXX 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 that hag a-freeze frame DTC must respond with the same data value for each PID for singIeF PID requests and
group PID requests:

6.5.6 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $E0) for all ECUs
(if available as determined in 6.4.2) to ensure ECU can respond properly to unsupported PID and does not terminate
communication (single request).

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

Evaluation criteria:

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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6.6 Continue to Induce Circuit Fault (EOBD/IOBD/OBDBr Only)

Purpose: EOBD/IOBD/OBDBr allows three driving cycles to set a confirmed DTC versus two driving cycles for OBD-II.

Procedure:

6.6.1
for third dri

6.6.2
6.6.3
pending.
regard to i
6.6.4 Continue

7. TEST VEHICL

ving cycle.

nltlon posmon
o Section 7.

E AND SET A CONFIRMED CODE AND MIL BY RETAINING FAULT

For OBD-II, skip to Section 7. For EOBD/IOBD/OBDBr, continue to 6.6.2 for second driving cycle. Go to Section 7

Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. Keep sensor disconnected.

Start englne or propuIS|on system actlve for Hybr|d/PHEV Iet idle for one m|nute or whatever time it takes to set a

pthe engine without

7.1 Continue to |nduce Circuit Fault

Procedure:

7.1.1  Turn ignitipn off (engine off) for 30 seconds or longer, as appropriate for the ECU. Keep sensor disconnected. If
disconnec(i;ng the sensor causes starting issues, the enging ‘can be started and then the sensor can be
disconnected.

7.1.2  Start engirle or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a
confirmed PTC and illuminate the MIL. Note: Some powertrain control systems have engine controls that can start
and stop the engine without regard to ignition positien.

7.2 Establish Co

Purpose: To verify
message of the co

Protocol determir

7.21 Test tool s

15031-4) in the following'sequence:

SAE J1850 41.6 kA
SAE J1850 10.4 kA
ISO 9141-2 (wait 5

mmunication (SAE J1978/ISO 1503i1-4), Engine Running

that one, and only one, of.the allowed protocols is supported and that the vehicle
rect format.

ation procedure:

ends Service $0:1" PID $00 request message for each of the protocols below pe

ps PWM
ps VRW
seconds before trying next protocol)

cpoean

sends a response

r (SAE J1978/ISO

ISO 14230-4 (slow

bAatid votn nitiolootian) (ot B da baf +
vadtTratCTianzatorT)(vwait u SEeEonasHoerore I.IyIIIH IIUI\L IJIUI.UU\JII

ISO 14230-4 (fast baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 15765-4 - 29 bit 500 kbps

ISO 15765-4 - 29 bit 250 kbps (only if EOBD/IOBD/OBDBr test)

ISO 15765-4 - 11 bit 500 kbps

ISO 15765-4 - 11-bit 250 kbps (only if EOBD/IOBD/OBDBFr test)

Check battery voltage at the SAE 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 192 - 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 193 - 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 pyte A, representing support for PIDs 01 1XXXXXxx b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteria:

If a positive response is generated on more than one protocol, this shall b& flagged as a failure.

Operator Prompt 1|asks for the number of emission-related ECUs in.the vehicle. If the specified number pf emission-related

ECUs do not positively respond to an OBD diagnostic message;.this shall be flagged as a failure.
Battery voltage at the SAE J1962 connector pin 16 must be-between 11.0 V and 18.0 V.

7.3 Verify Servige $07 - Request Pending Emission-Related DTCs, Engine Running

Purpose: To verify that all ECUs respond correctly to a Service $07 request and there is at least one|pending emission-
related DTC set even though the DTC is now.a)confirmed DTC as well.

Procedure:

7.3.1  [For all prptocols] Every 0.500 second, tool will request pending DTCs by transmitting a Service $07 request
message. [f DTC is set;tool will inform the user that DTC has been set and continue. If after 30 s¢conds, no pending
DTC is sef] the tool will‘continue to wait for a DTC to be set, but will allow the user the option tg continue without a
pending DTTC (flagged as a failure).

Table 194 - Reunst emission-related diagnostic trouble codes detected during current or last completed driving

cyclerequest message forati 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 current or SIDRQ
last completed driving cycle request SID
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Table 195 - 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 current or 47 SIDPR
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 196 - RequLst emission-related diagnostic trouble codes detected during current or last’'completed driving
cycle response message for SAE J1850, ISO 9141-2, and ISO 14230-4

Message directipn: | 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 current or 47 SIDPR
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 = Conditional - DTC#1, DTC#2, and DTC#3 are always-firesent. If no valid DTC number is included the DTC values
shall contain $00

Table 197 - Requpst emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message for ISO 15765-4

Message directipn: | All ECUs — Exterhal test equipment
Message Type: | Response

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

Evaluation criteriT:

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

e For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating
no DTCs is allowed, but not required.

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

e For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.
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For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.

7.4  Verify Service $03 - Request Emission-Related DTCs, Engine Running

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 response is received.

Table 19

Message directipn: | External test 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

Table 199)- Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message directipn: | 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} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Table 200 - Request emission-related diagnostic-trouble codes response message for SAE J1850, ISO 9141-2,
and ISO 14230-4

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Descriptiony(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 LowByte: xx XX DTC2LO
#6 DTC#3High Byte: xx XX DTC3HI
#7 DTC#3towByte—ex XK DTC3LO

Table 201 - 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
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Table 202 - 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 DTC3HI
#7 DTC#3tow Byte— 66 66 DTC3LO

Evaluation criteria:

Verify that at least

For ISO 15765-4 o

Each ECU that has

e For SAE J185

DTCs is allowgd, but not required.

e For SO 14230

shall be all set

e For ISO 15761

setting the par

For all protocols, a
a warning. This inf

7.4.2 [Forall pro

Tablé€

to $0000).

no DTCs to report shall respond in the following manner:

pne Service $03 DTC response with a non-zero DTC is received (all protocols).

hly, the #OFDTC (DTC count) and the number of reported DTCs must match.

tocols] Transmit Service.$01, PID $01 request message and note results.

D and ISO 9141-2 interfaces, no response is preferred, uta positive response megsage indicating no
-4 interfaces, the ECU shall respond with a message indicating no DTCs. (DTC#1, DTC#2, and DTC#3
-4 interfaces, the ECU will respond with\a message containing no DTCs and indi¢ating no DTCs by

hmeter # of DTC to $00.

5 an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
brmation can be used to determine if this is the correct behavior for the vehicle.

203 - Request cutrent powertrain diagnostic data request message for all protocols

Message directi

pn: | Externaltest equipment — All ECUs

Message Type: | Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request eurrent powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Namber of emission-related DTCs and MIL status 01 PID

Table 204 - 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: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs 1IXXXXXXX b = $XX 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:

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.

Procedure:

751 pze frame must be

Table 205 - Request powertrain freeze frame data response message for all protodols

Message directipn: | 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: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO

Table 206 - Request powertrain freeze frame data response message

Message directipn: | 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: PTC that caused required freeze frame data storage 02 PID

#3 Framp # 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 $02is'the same as one of the DTCs reported in Service $03 in Section 7 for the vehicle (the set
of ECUs) and is th¢ same fréeze frame DTC as reported in 6.5.1. There should be at least one DTC stgred.

NOTE: The OBD-|l regulations allow overwriting an exiting freeze frame with a misfire DTC (P0300|- P0312) or a fuel
system DT|CAP0170 - PO175); however, it is assumed that this testing will not be performed on a vehicle that will
set these faults. A different freeze frame DTC between 6.5.1 and 7.5.1 shall, therefore, be flagged as a failure.

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, $CO0, 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.
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Table 207 - 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_

Table 208 - Request powertrain freeze frame data response message (report freeze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request-powertrainfreezeframe-datatresponse-SiD M 42 SIDRQ
#2 18Ysupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, CA XXXXXAXX DATA _C
#7 dataD] c1 XXXXXAXX DATA_D

C1 = Conditional|— “DATA_B - D” depend on selected PID

Evaluation criteria:

If an ECU has a fre|

If only one ECU su
either $11, $45 or
$04, $05 or $67, a

When more than g
$67, $0C, $0D, eit

EOBD/IOBD/OBDBr, only $02, $04, $05 or $67, and $0C must be supported.

If all PID support P
as a failure.

If an ECU
PID/TID/OBDMID/
when it is requeste

that

eze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be f

pports Service $02, Frame $00, PID $02, at a ‘minimum, PIDs $02, $04, either $05
549 must be supported by the vehicle that has’a freeze frame DTC. For EOBD/IOBL
hd $0C must be supported.

ne ECU supports Service $02, Frame*$00, PID $02, then, at a minimum, PIDs $02
her $11, $45 or $49, must be supported by each corresponding ECU that has a free|

has a freeze/ frame DTC indicates that a PID/TID/OBDMID/INFO|
NFOTYPE is supported, but that ECU does NOT actually support the PID/TID/O
d then this shall'be flagged as a failure.

H765-4 protocol only] Transmit request for all supported PID support PIDs up to thre

lagged as a failure.
or $67, $0C, $0D,
/OBDBt, only $02,

$04, either $05 or
ze frame DTC. For

IDs for an ECU that has alfreeze frame DTC indicates that no PIDs are supported, this shall be flagged

TYPE Supported
BDMID/INFOTYPE

e messages (PIDs

Procedure:
7.5.3 [ForlISO 1
$00, $20,

results.

AN\ (D1 ton tcon ¢ AN oA /(DI tcon NN oL bt bick. 4 wad D
YU TDS—pOUpOU,vAU ), ant—(r oS~ o CU U thfotgn—tne Nignest—Ssupporiea—

ID and again note
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Table 209 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4

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 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/iC 00 FRNO_
U= User Optiongal
C = Conditional|— parameter is only included if preceding PID# is included

Table 210 -|Request powertrain freeze frame data response message (report freéze frame PID values)

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDRQ
#2 18Ysupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dala record of 15t supported PID =[ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXAXX DATA B
#6 data C, C1 XXXXXAXX DATA _C
#7 dataD] C1 XXXXXAXX DATA_D
#2 mY supported PID Cc2 XX PID_
#3 Frame # C2 XX FRNO_
#4 dafa record of mt" supported PID =[ data A, C3 XXXXXAXX DATA_A
#5 datd B, C4 XXXXXAXX DATA B
#6 data C, C4 XXXXXAXX DATA _C
#7 dataD] C4 XXXXXAXX 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 ingluded if preceding PID is supported

C4 = Conditional|— parameters.and-values for “DATA_B - D” depend on selected PID number

Evaluation criteria:

Each ECU that hag a.freeze frame DTC must report the same supported PIDs for single and group request messages.

[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), as determined in 7.5.2, send the corresponding Service $02 Frame $00 PID request message and
note the response for each ECU.

Table 211 - 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_
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Table 212 - 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 15t 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 = Conditional - “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 $00, RID $02, n

response.

Each ECU that 1) dlid not indicate support for a PID or 2) indicated support for a PID but'has no freeze fi

Frame $00, PID $Q2, shall respond in the following manner:

e For SAE J185(

e ForISO 157654, the ECU shall not respond.

e ForISO 142304, no response is preferred, but a negative response message ($7F, $12) is allowed.

For ISO 15765-4 drotocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 re
PID $03-$1F, $21-$3F, $41-$5F, $61-37F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF.

7.5.4 [For ISO 1p765-4 protocol only] Request up te.the first three supported PIDs for each ECU that

DTC as a group and note the response.

and ISO 9141-2, no response is preferred, but a positive résponse is allowed.

ust send a positive

ame DTC stored in

quest for PID $01,

has a freeze frame

Table 213 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Vdlue 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 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 214 - 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 15t 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 mY supported PID Cc2 XX PID_
#3 frame # C2 00 FRNO_
#4 dafa record of mt" supported PID =[ data A, C3 KXXXXAXXK DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, C4 XXXXXAXX DATA C
#7 dataD] Cc4 XXXXXAXX 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 that has

(if availablg as determined in 7.5.2) to ensure ECU can respond properly to unsupported PID and

7.5.5 [Forall pro
communic
7.5.6 Transmit S
communic

Evaluation criteria:

Operator Prompt 1
ECUs do not positi

8. TEST VEHICL

tocols] Request next unsupported PID{support PID ($20, $40, $60, $80, $A0, $CO0, o
btion (single request).

ervice $01, PID $00 requestimessage to determine if any emission-related ECUs h
htion.

asks for the number of emission-related ECUs in the vehicle. If the specified number
vely respond to an OBD diagnostic message, this shall be flagged as a failure.

E WITH FAULT REPAIRED

5 a freeze frame DTC must respond with the same data value for each PID for single PID requests and
group PID request$

r $E0) for all ECUs
does not terminate

ave dropped out of

pf emission-related

8.1 Repair Circu

t Fault and Complete One Driving Cycle, MIL Illluminated

Procedure:

8.1.1

8.1.2

Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU, connect sensor.

Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to run

monitor and detect that there is no malfunction. Note: Some powertrain control systems have engine controls that

can start a

nd stop the engine without regard to ignition position.

Turn ignition off (engine off) for 30 seconds. (This completes one driving cycle with no fault.)
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8.1.4

Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect

that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop
the engine without regard to ignition position. (This starts the second driving cycle; however, second driving cycle

will not be

complete until key is turned off.)

8.2 Establish Communication (SAE 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 response
message of the correct format.

Protocol determination procedure:

8.2.1
15031-4) i

SAE J1850 10.4 ki
SAE J1850 41.6 kA
ISO 9141-2 (wait §
ISO 14230-4 (slow
ISO 14230-4 (fast

ISO 15765-4 - 29
ISO 15765-4 - 29
ISO 15765-4 - 11 I
ISO 15765-4 - 11-4

Check battery voltd

Note the first protg
Continue with cycli

Table

Test tool §

the following sequence:

ps VPW

ps PWM

seconds before trying next protocol)

baud rate initialization) (wait 5 seconds before trying next protocol)
pbaud rate initialization) (wait 5 seconds before trying next protocol)
it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBr test)

it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBF test)

ge at the SAE J1962 connector pin 16.

col that responds to the OBD request. Remainder of the tests below shall be run
hg thru the remainder of the protocols.

215 - Request current powertrain diagnostic data request message for all prot

r (SAE J1978/ISO

Ising this protocol.

pocols

Message directipn: | 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 PI1D support for PIDs 01-20 00 PID
Table 216 - ECU# x.response: Request current powertrain diagnostic data response message
Message directipn: | AIKECUs — External test equipment
Message Type: | ‘Résponse
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 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 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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Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
8.3 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 are no pending emission-related
DTC set even though the DTC is still a confirmed DTC.

Procedure:
8.3.1  [For all protocols] Every 0.500 second, tool will request pending DTCs. If DTCs is no longer set, tool will prompt

user that DTC has been cleared and to continue. If pending DTC continues to stay set, every 30 seconds the tool
will prompt the user to continue with a pending DTC (logged as a failure).

8.3.2 Transmit a Service $07 request message.

Table 217 - Requpst emission-related diagnostic trouble codes detected during current-or last completed driving
cycle request message for all protocols

Message directipn: | 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 currént or 07 SIDRQ
last cpmpleted driving cycle request SID

Table 218 - Requpst emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message forISO 15765-4

Message directipn: | 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 current or 47 SIDPR
last cpmpleted driving cycle response SID
#2 # of DTC {number of emission-related DTCsstored in this ECU} 00 #OFDTC

Table 219 - Requpst emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message for ISO 14230-4

Message directipn: | All ECUs —/External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emissian-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 set.

For ISO 15765-4 and ISO 14230-4 protocols, verify that at least one Service $03 DTC response with zero DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating no
DTCs is allowed, but not required.
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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).

For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs are stored
by setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $07 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.

8.4 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:
8.4.1  [For all prgtocols] Transmit Service $03 request message. Verify that a proper responsg’is recejved.

Table 220 - Request emission-related diagnostic trouble codes request message for all protocols

Message directipn: | External test 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

Table 221|- Request emission-related diagnostic trouble.codes response message for ISO 15765-4

Message directipn: | 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 responsexSID 43 SIDPR
#2 # of DTC {number of emission-related BDTCs stored in this ECU} 201 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Table 222 - Request emission-related diagnostic trouble codes response message for SAE J1850, ISO 9141-2,
and ISO 14230-4

Message directipn: | 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 223 - 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 224 - 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 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

Verify that at least
For ISO 15765-4 o

Each ECU that has

pne Service $03 DTC response with a non-zero DT€ is received.

no DTCs to report shall respond in the-following manner:

hly, the #OFDTC (DTC count) and the number-of reported DTCs must match.

e For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating

no DTCs is allg

e ForISO 14230
shall be all set

e For ISO 15764
setting the par

For all protocols, a
a warning. This inf

wed, but not required.

to $0000).

hmeter # of DI.C\to $00.

8.4.2 [Forall pro

tocols] Transmit Service $01, PID $01 request message and note the results.

-4 interfaces, the ECU shalVrespond with a message indicating no DTCs (DTC#1, QTC#2, and DTC#3

-4 interfaces, the ECU will respond with a message containing no DTCs and indi¢ating no DTCs by

5 an aid t6_.ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
brmation.can be used to determine if this is the correct behavior for the vehicle.

Table 225 - 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 226 - 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: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: status, Number of emission-related DTCs 1XXXXXX b 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

Evaluation criteriL:

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.

8.5 Verify Servige $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.

Procedure:

8.5.1  [For all prgtocols] Transmit Service $02 PID $02 Frame $00-to read freeze frame DTCs. Fre¢ze frame must be
retained in|at least one ECU while a confirmed DTC is present.

Table 227 - Request powertrain freeze frame-data response message for all protodols

Message directipn: | 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: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 00 FRNO
Table 228.- Request powertrain freeze frame data response message
Message directipn: | AllECUs — 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

Evaluation criteria:

Verify that Frame $00, PID $02 is the same as one of the DTCs reported in Service $03 in Section 7 for the vehicle (the set

of ECUs). There should be at least one DTC stored.

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.
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Procedure:

8.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, 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 229 - 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 framme#66 fot 06 FRNO_

Table 230 -|Request powertrain freeze frame data response message (report freeze-frame PID values)

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 18Ysupported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15t supported PID =[ DATA_A, M XXXXXAXX DATA_A
#5 DATA_B, C1 XXXXXHXX DATA B
i DATALC, S1 | Xoood | DATAD

C1 = Conditional|— “DATA_B - D” depend on selected PID

8.5.3 Evaluation

If an ECU has a freeze frame DTC, but does not suppart Service $02, PID $00, Frame $00, this shall be f

If only one ECU su

Criteria

pports Service $02, Frame $00; PID $02, at a minimum, PIDs $02, $04, either $05
either $11, $45 or $49, must be supported by-the vehicle that has a freeze frame DTC. For EOBD/IOBLI

$04, $05 or $67, apd $0C must be supported.

When more than g

If all PID support B
as a failure.

If an ECU that

ne ECU supports Setvice $02, Frame $00, PID $02, then, at a minimum, PIDs $02
$67, $0C, $0D, either $11, $45 or $49, must be supported by each corresponding ECU that has a free
EOBD/IOBD/OBDBr, only $02, $04;°$05 or $67, and $0C must be supported.

lagged as a failure.
or $67, $0C, $0D,
/OBDBr, only $02,

$04, either $05 or
ze frame DTC. For

IDs for anECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged

has

frame DTC indicates

a__PID/TID/OBDMID/INFO|

TYPE Supported

PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE
when it is requested then this shall be flagged as a failure.

Procedure:

8.5.4 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs
$00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $CO0, $EO) through the highest supported PID and again note

results.
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Table 231 - 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 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 frarne #0U u/C 00 FRNO_

U= User Optiorlal

C = Conditional|— parameter is only included if preceding PID# is included

Table 232 -|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 18Ysupported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 15t supported PID =[ DATA_A, M XXXXXAXX DATA_A
#5 DATA B, C1 XXXXXHXX DATA_B
#6 - C1 XXXXXHXX DATA C
#7 DATA_C, C1 XXXXXHXX DATA D

Data D]
#2 mY supported PID C2 XX PID_
#3 Frame # C2 XX FRNO_
#4 dafa record of mt" supported PID = [ DATA_A, C3 XXXXXAXX DATA_A
#5 DATA B, C4 XXXXXAXX DATA_B
#6 - C4 XXXXXHXX DATA C
#7 DATA_C, C4 XXXXXAXX DATA D
Data D] -

C1 = Conditional|— “DATA_B - D” dépend 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 criteriT:

Each ECU that has a freeze frame DTC must report the same supported PIDs for single and group request messages.

8.5.5 [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), as determined in 8.5.2, send the corresponding Service $02 Frame $00 PID request
message and note the response for each ECU.

Table 233 - 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_
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Table 234 - 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 15t supported PID =[ DATA_A, M XXXXXXXX DATA_A
#5 DATA_B, C1 XXXXXXXX DATA_B
7 DATALG, C1 | xoxoxx | DATAD

C1= Conditional—“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 $00, PID $02, n

response.

Each ECU that 1) dlid not indicate support for a PID or 2) indicated support for a PID-but has no freeze fi

Frame $00, PID $Q2, shall respond in the following manner:

e For SAE J185(

e ForISO 157654, the ECU shall not respond.

e For ISO 142304, no response is preferred, but a negative response message ($7F, $12) is allowed.

For ISO 15765-4 drotocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 re
PID $03-$1F, $21-3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF.

8.5.6 [For ISO 1p765-4 protocol only] Request up:tethe first three supported PIDs for each ECU that

DTC as ajroup and note the response.

and ISO 9141-2, no response is preferred, but a positive response is allowed.

ust send a positive

ame DTC stored in

quest for PID $01,

has a freeze frame

Table 235 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Requiest 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 = Conditional — parameter is only included if preceding PID# is included
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Table 236 - 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 15t supported PID =[ DATA_A, M XXXXXXXX DATA_A
#5 DATA_B, C1 XXXXXXXX DATA_B
7 DATALG, C1 | xoxoxx | DATAD
#2 mY supported PID Cc2 XX PID_
#3 frame # C2 00 FRNO_
#4 dafa record of mt" supported PID = [ DATA_A, C3 XXXXXAXX DATA_A
#5 DATA_B, C4 XXXXXAXX DATA_B
i DATALG, ot | oo | DATAD

C1 = Conditional|— “DATA_B - D” depend on selected PID

C2 = Conditional|— parameter shall be the same value as included in the request méssage 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 that has a freeze frame DTC must respond with the.same data value for each PID for singl¢ PID requests and
group PID requests.

8.5.7 [For all pratocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $E0) for all ECUs
(if availabl¢ as determined in 8.4.2) to ensure\ECU can respond properly to unsupported PID and|does not terminate
communication (single request).

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

Evaluation criteria:

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

8.6 Verify Servige $0A%"Request Permanent Emission-Related DTCs, Engine Running

Purpose: To verify thatattECUsTespond correctly toa Service $0ATequestand to verify thatthere s atieast one permanent

DTCs stored during the previous driving cycle.

Procedure:
8.6.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.

Table 237 - Request emission-related diagnostic trouble codes with permanent status

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 with permanent status 0A SIDRQ
request SID



https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 160 of 280

Table 238 - Request emission-related diagnostic trouble codes with permanent status response message for

I1SO 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 with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in 01 #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 in
The #OFDTC (DT(

If an ECU that supports permanent codes has no DTCs to report, the ECU will respondWwith a message ¢

and indicating no [

ECUs that do not S

Permanent codes must be supported for OBD-II by all emission-related(ECUs that also support Service

for the 2010 MY ar

does not support permanent codes, the manufacturer can presefat.the CARB Executive Officer with

proposed phase-in

Permanent codes
codes, do not log g
behavior.

For OBD-II ISO 15
received. The #OF

are received with #OFDTC set to $00, this shall be flagged as a warning, for 2010 MY and beyond, this

a failure (e.g., TCM
2010 to 2012 MY V
the CARB Executi

not required to comply.

9. TEST VEHICL

9.1 Complete Tv

terfaces, verify that at least one Service $0A permanent DTC response withja-non-ze
L count) and the number of reported DTCs must match.
TCs are stored by setting the parameter # of DTC to $00.

upport permanent codes shall not respond.

d beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 20
plan and an explanation as to why the vehicle’is not required to comply.

bre not required for EOBD/IOBD/OBDBr-.If an EOBD/IOBD/OBDBr vehicle does not
failure. If an EOBD/IOBD/OBDBr vehicle does support permanent codes, they will b
765-4 interfaces, verify that at(least one Service $0A permanent DTC response with
DTC (DTC count) and the number of reported DTCs must match. For 2009 MY and ear
supports Service $0A,\but ECM with the induced fault does not support Service $0A

e Officer with the-manufacturer’s proposed phase-in plan and an explanation as to

F WITH.NO FAULTS AFTER THREE OR FOUR DRIVING CYCLES COMPLETED

o-oiMore Additional Driving Cycles

ro DTC is received.

ontaining no DTCs

$03 or Service $07
12 MY vehicle that
the manufacturer’s

support permanent
e tested for correct

a non-zero DTC is
lier, if all responses
shall be flagged as
). If the vehicle is a

ehicle where all emission-related ECUs do not support permanent codes, the manufacturer can present

why the vehicle is

Procedure:

9.1.1

cycles with no fault.)

9.1.2

Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. (This completes two driving

Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect

that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop
the engine without regard to ignition position. (This starts third driving cycle; however, third driving cycle will not be

completed

until key is turned off.)
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9.1.3 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. (This completes three driving
cycles with no fault.)

9.1.4 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect
that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop
the engine without regard to ignition position. (This starts third driving cycle; however, third driving cycle will not be
completed until key is turned off. (This initiates the fourth driving cycle, MIL may now be off, but it is not a failure if
MIL stays illuminated. Additional driving cycles for EOBD/IOBD/OBDBr may be performed until the MIL is off.)

9.1.5 If the MIL is off, continue to 9.2; otherwise, turn ignition off (engine off) for 30 seconds or longer, as appropriate for
the ECU. (This completes an additional driving cycles with no fault.)

0-0F-propUisio m-astivefo : VA S mingte-or-whatevertime it takes to detect
that there [s no malfunction. Note: Some powertrain control systems have engine controls that| can start and stop
the enging without regard to ignition position. (The MIL should now be off. Additional. driving cycles may be
performed|until the MIL is off.)

9.2 Establish Cgmmunication (SAE J1978/ISO 15031-4), Engine Running

Purpose: To verify that one, and only one, of the allowed protocols is supported afd-that the vehicle| sends a response
message of the cofrect format.

Protocol determination procedure:

9.2.1 Test tool sends Service $01 PID $00 request message for €ach of the protocols below per (SAE J1978/ISO
15031-4) in the following sequence:

ISO 15765-4 - 11-hit 500 kbps

ISO 15765-4 - 11-hit 250 kbps (only if EOBD/IOBD/OBDBr test)

ISO 15765-4 - 29 hit 500 kbps

ISO 15765-4 - 29 hit 250 kbps (only if EOBD/IOBD/OBDBf-test)

SAE J1850 41.6 kiyps PWM

SAE J1850 10.4 kbhps VPW

ISO 9141-2(wait 5 seconds before trying next pratocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 'seconds before trying next protocol)
ISO 14230-4 (slow|baud rate initialization)

Check battery voltdge at the SAE J1962/connector pin 16.

Note the first protdcol that responds to the OBD request. Remainder of the tests below shall be run ysing this protocol.
Continue with cycling thru the~témainder of the protocols.

Tabld 239</Request current powertrain diagnostic data request message for all protpcols

Message directiop—rExternattestequipment——Al-ECYs
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 240 - 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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteriL:

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

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

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and.18.0 V.
9.3 Verify Servige $07 - Request Pending Emission-Related DTCs, Engime Running

Purpose: To verify that all ECUs respond correctly to a Service $07 fequest and there are no pendin

DTCs set.
Procedure:

9.3.1  [For all prgtocols] Transmit a Service $07 request nessage.

Table 241 - Request emission-related diagnostic trouble codes detected during current or last ¢
cycle request message for all protocols

pf emission-related

g emission-related

ompleted driving

Message directipn: | 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 current or 07 SIDRQ
last cpmpleted drividg-cycle request SID
Table 242 - Requpst emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message for ISO 15765-4
Message directiom—AttECtUs— Extermattestequipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request emission-related diagnostic trouble codes detected during current or 47 SIDPR
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 243 - 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#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#3HighByte—66 86 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

Verify that no Serv
For ISO 15765-4 a

For SAE J1850 an|
DTCs is allowed, b

For ISO 14230-4 in

be all set to $0000).

For ISO 15765-4 ix
by setting the para

For all protocols, a
a warning. This inf

9.4 Verify Servio

Purpose: To verify
off.

Procedure:
9.4.1 [For all pro
Table 244

ce $07 pending DTC is set.
hd 1ISO 14230-4 protocols, verify that at least one Service $07 DTC résponse with zer¢

d 1ISO 9141-2 interfaces, if an ECU has no DTCs to report,-a.positive response mes
ut not required.

terfaces, the ECU shall respond with a message indicating no DTCs (DTC#1, DTC#
terfaces, the ECU will respond with a message containing no DTCs and indicating n
meter # of DTC to $00.

5 an aid to ECU engineers, any OBD-ECU that does not respond to a Service $07 re
prmation can be used to determing.if this is the correct behavior for the vehicle.

e $03 - Request Emission-Rélated DTCs, Engine Running

that a proper response.indicated at least one stored DTCs is received and to verify

tocols] Transmit Service $03 request message. Verify that a proper response is rece

| - Request emission-related diagnostic trouble codes request message for all |

b DTCs is received.

sage indicating no

P, and DTC#3 shall

o DTCs are stored

quest will generate

that the MIL is now

ved.

brotocols

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 DTCs request SID 03 SIDRQ
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Table 245 - 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} 01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Table 246 - Request emission-related diagnostic trouble codes response message for SAE J1850, ISO 9141-2,

ancHSO142304——————————————————

Message directipn: | 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
Table 247|- Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message directipn:

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 248)- Request emission-related diagnostic trouble codes response message for ISO 14230-4
Message directipn: | 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(L.ow Byte: 00 00 DTC1LO
#4 DTC#Z High Byter 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 protocols).

For ISO 15765-4 only, the #0OFDTC (DTC count) and the number of reported DTCs must match.
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Each ECU that has no DTCs to report shall respond in the following manner:

e For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response message indicating
no DTCs is allowed, but not required.

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

e For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
a warning. This informatiorcambeused todetermine-if thisisthecorrect betravior for the-vehicte:

9.4.2 [For all pratocols] Transmit Service $01, PID $01 request message and note the results,

Tablg 249 - Request current powertrain diagnostic data request message for all protfocols

Message directipn: | 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)

Table 250 - ECU# x response: Request current powertrain diagnostic data response nmessage

Message directipn: | 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: Number of emission-related DTCs_and-MIL status 01 PID

#3 MIL: status, Number of emission-related)DTCs $XX DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring $XX DATA B
#5 Catallst -, Heated catalyst -, . 4, monitoring supported $XX DATA_C
#6 Cata:Est -, Heated catalyst ~x.) monitoring test complete/not complete $XX DATA_D

Evaluation criteria:
DATA_A, bits 0-6 hust be greater than or equal to one (at least one DTC).

Procedure:

9.4.3 Record MIL status (DATA_ADbit 7) in vehicle Tog file - MIL must not be illuminated or this will be flagged as a failure.
9.5 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running

Purpose: To verify that all ECUs respond correctly to Service $02 requests and that 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:

9.5.1 [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.
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Table 251 - 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 Frame # 00 FRNO
Table 252 - Request powertrain freeze frame data response message
Message directipm— [ AINrECUS — 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: PTC that caused required freeze frame data storage 02 PID
#3 Framp # 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
set of ECUs). Ther

If an ECU does n¢t support Service $02, it shall not respond-té’a Service $02 request for SAE J18
tols. The ECU can either not respond or send a negative response ($7F, $11) for ISC

ISO 15765-4 proto
Procedure:

9.5.2 [Forall pro

e should be at least one DTC stored.

00, PID $02 is the same as one of the DTCs reportéd in Service $03 from Section 7

tocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, §

for the vehicle (the

b0, ISO 9191-2, or
D 14230-4 protocol.

A0, $CO, and $EO,

Frame $0Q request messages through:the highest supported PID to determine which PIDs afe supported. Note
PIDs repofted by each ECU as being.supported.
Table 253 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request powertraif freeze frame data request SID M 02 SIDRQ
#2 PID psed todetermine PID support M XX PID
#3 frame #00 M 00 FRNO_

Table 254 - 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 1st supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 15t 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 = Conditional — “DATA_B - D” depend on selected PID
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Evaluation criteria:
If an ECU has a freeze frame DTC, but 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, either $05 or $67, $0C, $0D,
either $11, $45 or $49, must be supported by the vehicle that has a freeze frame DTC. For EOBD/IOBD/OBDBr, only $02,
$04, $05 or $67, and $0C must be supported.

When more than one ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02, $04, either $05 or
$67, $0C, $0D, either $11, $45 or $49 must be supported by each corresponding ECU that has a freeze frame DTC. For
EOBD/IOBD/OBDBTr, only $02, $04, $05 or $67, and $0C must be supported.

If all PID support PiBsferanECU-thathasafreezeframe-DFC-indicatesthatre-RIDsare-suppertedthis shall be flagged
as a failure.

If an ECU that has a freeze frame DTC indicates that a PID/TID/OBDMIDANFO[TYPE Supported
PID/TID/OBDMID/INFOTYPE is supported, but that ECU does NOT actually support the RID/TID/OBDMID/INFOTYPE
when it is requested then this shall be flagged as a failure.

9.5.3 [For ISO 15765-4 protocol only] Transmit request for all supported PIDs up tothree messages (RIDs $00, $20, $40,
$60) (PIDY $80, $A0), and (PIDs $C0, $E0) through the highest supported.RID and again note fesults.

Table 255 - Request powertrain freeze frame data request message (read supported PIDs) fdr ISO 15765-4

protocol

Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID psed to determine PID support for PIDs 01-20 M 00 PID
#3 frame #00 M 00 FRNO_
#4 PID psed to determine PID support for PIDs 21-40 U 20 PID
#5 frame #00 u/C 00 FRNO_
#6 PID psed to determine PID support fof PIDs 41-60 U 40 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 256 - 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 18t supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 data record of 15t 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 mY supported PID Cc2 XX PID_
#3 Frame # C2 XX FRNO_
#4 dafa record of mt" supported PID =[ data A, C3 KXXXXAXXK DATA_A
#5 data B, C4 XXXXXAXX DATA_B
#6 data C, C4 XXXXXAXX DATA C
#7 dataD] Cc4 XXXXXAXX 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 that hag a freeze frame DTC must report the same supported PIDs for single and group request messages.
9.5.4 [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 correspefding Service $02 Frame $00 PID request mepsage and note the
response fpr each ECU.

Table 257 - Request powertrain freeze frame data request message (read supported PIDs) fof all protocols
Data Byte Parameter Name Cvt Hex Vdlue | Mnemonic
#1 Request powertrain freeze-frame data request SID M 02 SIDRQ
#2 PID M XX PID
#3 frame #00 M 00 FRNO_
Table-258 - 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 15t 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 = Conditional — “DATA_B - D” depend on selected PID
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Evaluation criteria:

Each ECU that indicated support for a PID and has a freeze frame DTC stored in Frame $00, 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 has no freeze frame DTC stored in
Frame $00, PID $02, shall respond in the following manner:

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

e For ISO 15765-4, the ECU shall not respond.

e For SO 142304
For ISO 15765-4 drotocols, if PID $02 indicates $0000, the ECU shall not respond to a Service.$02 rdquest for PID $01,
PID $03-$1F, $21-B3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF, SE1-$FF.
9.5.5 [For ISO 1p765-4 protocol only] Request up to the first three supported PIDs for €ach ECU that|has a freeze frame
DTC as a group and note the response.
Table 259 - 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 uU/C 00 FRNO
U= User Optional
C = Conditional|— parameter is only included if precéding PID# is included
Table 260 - Request current powertrain diagnostic data response message
Data Byte Parameter Name Cvt Hex Vaglue | Mnemonic
#1 Request powertrain freeze ffame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record:of 15t supported PID =[ DATA_A, M XXXXXAXX DATA_A
#5 DATA B, C1 XXXXXAXX DATA B
#6 N C1 XXXXXAXX DATA_C
#7 DATA C, CA1 XXXXXAXX DATA_D
Data D]
#2 mt 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 N C4 XXXXXXXX DATA_C
#H7 DATA_C, c4 XXXXXXXX DATA D
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
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Evaluation criteria:

Each ECU that has a freeze frame DTC must respond with the same data value for each PID for single PID requests and

group PID requests.

9.5.6 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) for all ECUs
(if available as determined in 9.5.2) to ensure ECU can respond properly to unsupported PID and does not terminate

communication (single request).

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

Evaluation criteria:

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

9.6 Verify Servide $0A - Request Permanent Emission-Related DTCs, Engine Running

Purpose: To verif

that all ECUs respond correctly to a Service $0A request and toverify that the pe

erased on the samg driving cycle as the MIL was extinguished.

Procedure:

9.6.1 [ForISO 15765-4 protocol only] Transmit a Service $0A request nessage. Verify that a proper re
with DTC gount set to zero and no DTCs.

pf emission-related

rmanent code was

sponse is received

Tahle 261 - Request emission-related diagnostic trouble codes with permanent stgtus

Message directipn:

External test equipment — All ECUs

Message Type: | Request

Data Byte

Description (all values are-in hexadecimal)

Byte Value (He

K) Mnemonic

requgs

t SID

#1 Request emission-related diagnostic trouble codes with permanent status

0A

SIDRQ

Table 262 - Request emission-related-diagnostic trouble codes with permanent status response message for

ISO 15765-4

Message directipn:

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 with permanent status 4A SIDPR
respgnseySID
#2 # of DTC {number of emission-related DTCs with permanent status stored in 00 #OFDTC
this ECU}

Evaluation criteria:

For ISO 15765-4 interfaces, verify that at least one Service $0A permanent DTC response with a non-zero DTC is received.

The #OFDTC (DTC count) and the number of reported DTCs must match.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message containing no DTCs

and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not support permanent codes shall not respond.
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Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service $03 or Service $07
for the 2010 MY and beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
does not support permanent codes, 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.

Permanent codes are not required for EOBD/IOBD/OBDBEr. If an EOBD/IOBD/OBDBr vehicle does not support permanent
codes, do not log a failure. If an EOBD/IOBD/OBDBr vehicle does support permanent codes, they will be tested for correct

behavior.

9.7

Complete Static Test or Continue to Permanent Code Drive Cycle

Purpose: To allow bypass of additional permanent DTC tests and Permanent Code drive cycle.

Procedure:

9.7.1 If Service {

drive cycle

0A was supported by at least one ECU in prior tests 5.21, 8.6, and 9.6, promptithe us
Portion for Permanent DTCs. If the answer is “Yes,” then continue to 9.8. If the answzs

to 9.22.2. If Service $0A is supported and the user decides to bypass the CARBcdrive cycle, th

as a warni

9.7.2 If Service

codes or e

ng that the Permanent Code Drive Cycle was not tested.

0A was not supported by at least one ECU in prior tests 5.21, 8.6;-and 9.6, prompt us
Xit Section 9. If the user wants to exit, continue to 9.23.6. If the user wants to clear co

off, continyie to 9.23.1. If the user wants to clear codes with the engine running continue to

support Se
because th

9.8 Induce Circu

Procedure:

9.8.1  With ignitig
fault that w
for only

rvice $0A, this shall be flagged as a warning that the-Permanent Code Drive Cycl
ere were no Service $0A responses during static test)

it Fault to Set Pending, and Confirmed DTC

n off and engine off, disconnect a sensor that is tested continuously (e.g., ECT, TP
Il generate a MIL light and a single/BTC with the engine idling in a short period of time
pne  ECU. The selected fault 'must illuminate the MIL using two (for OBO

EOBD/IOBD/OBDBr) driving cycles, not_one driving cycle (like GM “Type A” DTC) to alloy

Service $0
fault that s
first driving
9.8.2 Start engir
pending D
without reg

9.8.3  Turn ignitig

7 and freeze frame. If a DTC that sets in two driving cycles cannot be tested, it is g
bts in one driving cycle. If this is the case, a pending DTC, a confirmed DTC, and Ml
cycle.

e or propulsion _system active for Hybrid/PHEV, let idle for 1 minute or whatever tin
TC. Note: Seme powertrain control systems have engine controls that can start a
ard to ignition position.

n off{engine off) for 30 seconds. Keep sensor disconnected.

9.8.4 Start engin

er to run the CARB
bris “No,” then skip
is shall be flagged

er whether to clear
jes with the engine
D.23.5. If no ECUs
e could not be run

IAT, MAF, etc.); a
(i.e., <10 seconds)
-I) or three (for

proper testing of
cceptable to use a

L will be set on the

ne it takes to set a
nd stop the engine

e Of propu sion cyefom active for I-I\thrir{/DI-II:\/, let idle for one minute or whatever ti

me it takes to set a

confirmed DTC and illuminate the MIL. Note: Some powertrain control systems have engine controls that can start
and stop the engine without regard to ignition position.

9.8.5

9.8.6

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

(For EOBD/IOBD/OBDBr only; EOBD/IOBD/OBDBr may require an additional driving cycle to set confirmed DTC.)

If required, start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it
takes to set a confirmed DTC and illuminate the MIL. Note: Some powertrain control systems have engine controls
that can start and stop the engine without regard to ignition position.
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9.8.7

9.8.8
connector.

9.8.9

9.9 Establish Co

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

Turn ignition on. Do not crank engine.

mmunication (SAE J1978/ISO 15031-4), Engine Off

This completes the driving cycle and allows the permanent code to be set. Connect scan tool to the SAE J1962

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 determi
9.9.1 Test tool
15031-4) i

ISO 15765-4 - 29 &
ISO 15765-4 - 29 &
ISO 15765-4 - 11 &
ISO 15765-4 - 11-4
SAE J1850 41.6 ki
SAE J1850 10.4 ki
ISO 9141-2 (wait 5
ISO 14230-4 (slow
ISO 14230-4 (fast

Check battery voltd

Note the first protg
Continue with cycli

ends Service $01 PID $00 request message for each of the protocols below-pe
the following sequence:

it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBr test)

it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBF test)

ps PWM

ps VPW

seconds before trying next protocol)

baud rate initialization) (wait 5 seconds before trying_ hext protocol)
baud rate initialization) (wait 5 seconds before trying.next protocol)

ge at the SAE J1962 connector pin 16.

col that responds to the OBD request..:Remainder of the tests below shall be run
ng thru the remainder of the protocols;

r (SAE J1978/ISO

sing this protocol.

Tabld 263 - Request current powertrain diagnostic data request message for all protpcols
Message directipn: | 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 164 - ECU#x response: Request current powertrain diagnostic data response message
Message directibn: All ECUs — External test equipment
Message Ty'pe: 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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D
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Evaluation criteria:
If a positive response is generated on more than one protocol, this shall be flagged as a failure.

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.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
9.10 Verify Service $03 - Request Emission-Related DTCs, Engine Off

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:

9.10.1 [For ISO 15765-4 and ISO 14320-4 protocols] Transmit Service $03 request message’. \erify thaf a proper response
is received.

Table 26% - Request emission-related diagnostic trouble codes requestmessage for all protocols

Message directipn: | External test 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

Table 26G|- Request emission-related diagnostic trouble codes response message for ISO 15765-4

Message directipn: | 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} XX #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 gnd 1SO 14230-4 protocols, verify that at least one Service $03 DTC response with ja non-zero DTC is
received.

For ISO 15765-4 oply,.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:

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

e For ISO 15765-4 interfaces, the ECU will respond with a message containing no DTCs and indicating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, as an aid to ECU engineers, any OBD ECU that does not respond to a Service $03 request will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.
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9.11 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Off

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there is at least one permanent
DTCs stored during the previous driving cycle.

Procedure:
9.11.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.

Table 267 - Request emission-related diagnostic trouble codes with permanent status

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 with permanent status 0A SIDRQ
requgst SID

Table 268 - Request emission-related diagnostic trouble codes with permanent status response message for

ISO 15765-4
Message directipn: | 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 with permanent status 4A SIDPR
respgnse SID

#2 # of PTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this §CU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 irfterfaces, verify that at least-one Service $0A permanent DTC response with a non-zefo DTC is received.
The #OFDTC (DTC count) and the number .of reported DTCs must match.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message gontaining no DTCs
and indicating no TCs are stored by setting the parameter # of DTC to $00.

ECUs that do not qupport permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service [$03 or Service $07
for the 2010 MY and_beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
does not support gerimanent codes or permanent codes for all emission-related ECUs, the manufactuger 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.

Permanent codes are not required for EOBD/IOBD/OBDBEr. If an EOBD/IOBD/OBDBr vehicle does not support permanent
codes, do not log a failure. If an EOBD/IOBD/OBDBr vehicle does support permanent codes, they will be tested for correct
behavior.
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9.12 Repair Circuit Fault

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 and permanent DTCs do not clear.

Procedure:
9.12.1 Turn ignition off (engine off) for 30 seconds.
9.12.2 Connect sensor.

9.12.3 Turn ignition on. Do not crank engine.

9.13 Establish Cgmmunication (SAE J1978/ISO 15031-4), and Clear DTCs, 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 cofrect format.

Protocol determination procedure:

9.13.1 Test tool gends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO
15031-4) in the following sequence:

SAE J1850 41.6 kipps PWM

SAE J1850 10.4 kipps VPW

ISO 9141-2 (wait 5 seconds before trying next protocol)

ISO 14230-4 (slow|baud rate initialization) (wait 5 seconds before ttying next protocol)
ISO 14230-4 (fast baud rate initialization) (wait 5 seconds before'drying next protocol)
ISO 15765-4 - 29 Rit 500 kbps

ISO 15765-4 - 29 Rit 250 kbps (only if EOBD/IOBD/OBDBrtest)

ISO 15765-4 - 11 Rit 500 kbps

ISO 15765-4 - 11-hit 250 kbps (only if EOBD/IOBD/OBDBTr test)

Check battery voltgge at the SAE J1962 connegtor pin 16.

Note the first protgcol that responds to the' OBD request. Remainder of the tests below shall be run ysing this protocol.
Continue with cycling thru the remainderrof the protocols.

Tablg 269 - Request.current powertrain diagnostic data request message for all protpcols

Message directipn: | Extérnal 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 270 - 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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA D
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Evaluation criteria:
If a positive response is generated on more than one protocol, this shall be flagged as a failure.

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.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
9.13.2 [ISO 15765-4 protocol] 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 271 - Clear/reset emission-related diagnostic information request message for all protocols

Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information request SID 04 SIDRQ

Table 272 - Clear/reset emission-related diagnostic information response message

Message directipn: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteria:
Operator Prompt 1|asks for the number of emission-fetated ECUs in the vehicle. At least one OBD ECU|must respond with
message as shown in the response table abovesIf more than the specified number of emission-relatedd ECUs respond to
this diagnostic megsage, this shall be flagged-as-a failure.

For ISO 15765-4, rlegative response message(s) ($7F, $04, $78) are allowed for up to 30 seconds maxinmum, until a positive
response messagq is available. All othen hegative responses shall be flagged as a failure.

9.14 Verify MIL Sfatus Bit, Enging Off

Purpose: To verify the correct'response to a Service $01, PID $01 request for those ECUs that suppott it, and that DTCs
and the MIL status|bit were cleared by the previous Service $04 request.

Note to manufacturers: During bulb prove out, MIL status bit must indicate whether the MIL will be illuminated after engine
is started. It should not reflect the status of the MIL bulb driver circuit, which will be turning the bulb on for the bulb prove
out.

Procedure:

9.14.1 [For all protocols] Send Service $01, PID $01 request message.
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Table 273 - 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

Table 274 - ECU#1 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: Number of emission-related DTCs and MIL status 01 PID

#3 MIL: gtatus, Number of emission-related DTCs 00000000 b = $¢0 DATA_A
#4 Misfine -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XIX DATA_B
#5 Catallyst -, Heated catalyst -, ..., monitoring supported Xxxxxxxx b = $XX DATA_C
#6 Catallst -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XIX DATA_D

Evaluation criteria:

Each OBD ECU th
above, where DAT
Service $04 reque
Operator Prompt 1
this diagnostic meg

9.15 Verify Servic

Purpose: To verify
DTC still stored aft

Procedure:
9.15.1 [ForISO 1

Tak

at responds with Service $01, PID $01 must respond Wwith messages as shown in
A_A bits 0 through 6 must be 0. (Number of DTEs must be 0, because of previou

5t.) DATA_A bit 7 must be 0, indicating MIL off.

asks for the number of emission-related ECUs in the vehicle. At least one OBD ECU
message as shown in the response table above. If more than the specified number of emission-relate

sage, this shall be flagged as a failure:

e $0A - Request Permanent Emission-Related DTCs, Engine Off

that all ECUs respond corfegtly to a Service $0A request and to verify that there is at Ig

br DTCs were cleared.

5765-4 protecol only] Transmit a Service $0A request message.

the response table
sly sent engine-off

must respond with
i ECUs respond to

ast one permanent

le 275<Request emission-related diagnostic trouble codes with permanent stgtus

Message directipn:

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 with permanent status 0A SIDRQ
request SID
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Table 276 - Request emission-related diagnostic trouble codes with permanent status response message for

I1SO 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 with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 in
The #OFDTC (DT(

L count) and the number of reported DTCs must match.

terfaces, verify that at least one Service $0A permanent DTC response withja-non-zefo DTC is received.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respondwith a message gontaining no DTCs

and indicating no [

ECUs that do not S

TCs are stored by setting the parameter # of DTC to $00.

upport permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related/ECUs that also support Service [$03 or Service $07

for the 2010 MY at
does not support g
CARB Executive C
required to comply

Permanent codes
codes, do not log 3
behavior.

9.16 Complete One Driving Cycle with FaultRepaired

Procedure:

9.16.1 Start engin
monitor ar
powertrain
position.

9.16.2 Turn ignitid

n-off (engine off) for 30 seconds. (This completes one driving cycle with no fault.)

d beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
ermanent codes or permanent codes for all emission-related ECUs, the manufactufer can present the
fficer with the manufacturer’s proposed phasé-in plan and an explanation as to why the vehicle is not

hre not required for EOBD/IOBD/OBDBF! If an EOBD/IOBD/OBDBr vehicle does not support permanent
failure. If an EOBD/IOBD/OBDBr yehicle does support permanent codes, they will be tested for correct

e or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to run
d detect thafithere is no malfunction. (Monitor may have already run with enging¢ off.) Note: Some
control systems have engine controls that can start and stop the engine without regard to ignition

9.16.3 Start engine or propulsion system active for Hybrid/PHEV. Prompt operator to remain at idle until prompted to start
permanent code drive cycle in 9.19.

9.16.4 Continue to idle for whatever time it takes to detect that there is no malfunction. Note: Some powertrain control
systems have engine controls that can start and stop the engine without regard to ignition position. (This starts the
second driving cycle; however, second driving cycle will not be complete until key is turned off.)
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9.17 Establish Communication (SAE J1978/ISO 15031-4) and Request Vehicle Information, Engine Running

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:

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

ISO 15765-4 - 29 bit 500 kbps

ISO 15765-4 - 29 bit 250 kbps (only if EOBD/IOBD/OBDBr test)

ISO 15765-4 - 11 hit+-560-kbps

ISO 15765-4 - 11-hit 250 kbps (only if EOBD/IOBD/OBDBr test)

SAE J1850 10.4 kbhps VPW

SAE J1850 41.6 kiyps PWM

ISO 9141-2 (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)

Check battery voltgge at the SAE J1962 connector pin 16.

Note the first protgcol that responds to the OBD request. Remainder of the tests below shall be run psing this protocol.
Continue with cycling thru the remainder of the protocols.

Tablg 277 - Request current powertrain diagnostic data request message for all protpcols

Message directipn: | External test equipment — All ECUs
Message Type: | Request

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

Table 278 - ECU# x response: Request current powertrain diagnostic data response nmessage

Message directipn: | 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 pyte A, representing support for PIDs 01 TxxxXxXxxx b DATA_A
#4 Data pyte'\B; representing support for PIDs XXXXXXXX b DATA B
#5 Data hyte’ C_representing suppart 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 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.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
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9.18 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Running

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there is at least one permanent
DTC stored after DTCs were cleared and a short driving cycle was completed.

Procedure:
9.18.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.

Table 279 - Request emission-related diagnostic trouble codes with permanent status

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 with permanent status 0A SIDRQ
requgst SID

Table 280 - Request emission-related diagnostic trouble codes with permanent status response message for

ISO 15765-4
Message directipn: | 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 with permanent status 4A SIDPR
respgnse SID

#2 # of PTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this §CU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 irfterfaces, verify that at least-one Service $0A permanent DTC response with a non-zefo DTC is received.
The #OFDTC (DTC count) and the number .of reported DTCs must match.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message gontaining no DTCs
and indicating no TCs are stored by setting the parameter # of DTC to $00.

ECUs that do not qupport permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service [$03 or Service $07
for the 2010 MY and_beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
does not support permanent codes, 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.

Permanent codes are not required for EOBD/IOBD/OBDBr. If an EOBD/IOBD/OBDBFr vehicle does not support permanent
codes, do not log a failure. If an EOBD/IOBD/OBDBr vehicle does support permanent codes, they will be tested for correct
behavior.
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9.19 Complete Permanent Code Drive Cycle

Purpose: To allow permanent DTCs to be erased after DTCs are cleared and permanent code driving cycle is complete.
Permanent code must be retained until start of next driving cycle.

Procedure:

9.19.1 Drive vehicle according to the following conditions. (The OBD Condition Counter may increment but is not required
to increment):

Continuous idle time 230 seconds with vehicle speed <1 mph and accelerator pedal released.

=0

e  Cumulative tirr

e Cumulative tim

e Cumulative fue

Prompt user to idle|
in any manner for
30 second “Idle Tin

NOTE: The softw4d

to determife vehicle conditions. The software will monitor OBDEOND every 1.0 second. The §

user as so
NOTE: The softw4d
time count
to time sp¢

The specific denominator requirements vary for light-duty gas and diesel, medium-duty diesel (dyno
hd EOBD heavy-duty. They are summarized in Table 360. The vehicle shall be test¢d according to the

EOBD light-duty, a
type of vehicle as ¢

9.19.2 Every 1.04
erased pre

9.19.3 [ForISO 1

Tah

e300 secondswithrvehicte speed=25mph(#0-km); or =t+456Tpmm:
e since engine start 2600 seconds.

led engine operation for 210 seconds for PHEV vehicles only.

for 30 seconds, drive the vehicle at 225 mph (40 km/h) for 300 secofnds,/and continug
an additional 270 seconds. Display the status of the OBDCOND) counter, the IG]]
ner,” the 300 second “25 mph/40 km/h Driving Timer,” and the 600 second “Total Dri
re will monitor the following PIDs, if available: $0C (rpm), $0D (VSS), $1F (RUNTM
bn as the drive cycle conditions have been completed and OBDCOND counter has ir
re assumes that the engine has been idling for\30 continuous seconds since test 9

5 as idle time if the vehicle is currently at idleclf-the vehicle is currently moving, the tin
nt below 25 mph (engine run time).

etermined by the operator prompts.

econds, tool will request permanent DTCs. If the DTC is erased, tool will prompt user
maturely and continuetto 9.22. Premature erasure of the permanent code shall be lo

5765-4 protocol anly] Transmit a Service $0A request message.

driving the vehicle
NCTR counter, the
e Timer.”

) every 1.0 second
software will inform
cremented.

.16.3 and that this
ne will be attributed

cert), heavy-duty,

that DTC has been
jged as a failure.

le 281 - Request emission-related diagnostic trouble codes with permanent stjtus

Message directi

pn:

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 with permanent status 0A SIDRQ
request SID
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Table 282 - Request emission-related diagnostic trouble codes with permanent status response message for

I1SO 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 with permanent status 4A SIDPR
response SID

#2 # of DTC {number of emission-related DTCs with permanent status stored in XX #OFDTC
this ECU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Low Byte of PXXXX XX DTC1LO

Evaluation criteria:
For ISO 15765-4 irfterfaces, verify that at least one Service $0A permanent DTC response with a-non-zefo DTC is received.
The #OFDTC (DTC count) and the number of reported DTCs must match. Premature erasure of the pefmanent code shall
be logged as a failyre.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respofd with a message gontaining no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not qupport permanent codes shall not respond.

9.19.4 [For all protocols] For all supported PIDs $0C, $0D, $1F, send:the corresponding Service $01 PID request message
and monitgr the responses only from the modules that support Service $01, PID $01 (I/M Read|ness).

Tablg 283 - Request current powertrain diagnostic data request message for all profocols

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

Table 284 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
dafa 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 dat@a D | 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

Note: If multiple modules support I/M Readiness functionality, utilize only the responses from module that supports Service
$09, INFOTYPE $08 or $0B to perform this test. Based on the responses in 5.17.1, utilise INFOTYPE $08 or $0B to get
OBDCOND counter data.
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9.19.5 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.

Table 285 - 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

Table 286 - Request vehicle information response message (1) for ISO 15765-4
Message directfon: ECU — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requgst vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Numbger of data items: 16 or 20 (20 in this example) 10 or 14 NODI
#4 OBDCGOND_A: X counts XX OBDCOND_A
#5 OBDCGOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 CATQOMP1_A: X counts XX CATCOMP1_A
#9 CATQOMP1_B: X counts XX CATCOMP1_B
#10 CATQOND1_A: X counts XX CATCOND1_A
#11 CATCOND1_B: X counts XX CATCOND1_B
#12 CATQOMP2_A: X counts XX CATCOMP2_A
#13 CATCQOMP2_B: X counts XX CATCOMP2_B
#14 CATCQOND2_A: X counts XX CATCOND2_A
#15 CATCOND2_B: X counts XX CATCOND2_B
#16 02SQOMP1_A: X counts XX 02SCOMP1_A
#17 02SCQOMP1_B: X counts XX 02SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 02SCOND1_B: X counts XX 0O2SCOND1_B
#20 02SQOMP2_A: X counts XX 02SCOMP2_A
#21 02SCQOMP2_B: X counts XX 02SCOMP2_B
#22 0O2SCOND2_A: X counts XX O2SCOND2_A
#23 02SCOND2_B: X counts XX 02SCOND2_B
#24 EGRQOMP_A: X counts XX EGRCOMP_A
#25 EGRGOMP_B: X 'counts XX EGRCOMP_B
#26 EGRQOND_A; X counts XX EGRCOND_A
#27 EGRQOND»BY 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 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
#36 SO2SCOMP1_A: X counts XX SO2SCOMP1_A
#37 S0O2SCOMP1_B: X counts XX SO2SCOMP1_B
#38 SO2SCOND1_A: X counts XX SO2SCOND1_A
#39 SO2SCOND1_B: X counts XX SO2SCOND1_B
#40 SO2SCOMP2_A: X counts XX SO2SCOMP2_A
#41 S0O2SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2_A: X counts XX SO2SCOND2_A
#43 SO2SCOND2_B: X counts XX SO2SCOND2_B
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Table 287 - Request vehicle information response message for SAE 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 01-10 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 Data D ] C XX DATA D

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

9.19.6 [For all prgtocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.
Table 288 - Request vehicle information request message for all protocols
Message directipn: | 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 0B INFTYP

Table 289 - Request vehicle information responsé message (1) for ISO 15765-4
Message directjon: ECU#1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requgst vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 0B INFTYP
#3 Numbgr of data items: 16 or 18 (shown as 16 in.this example) 10 or 12 NODI
#4 OBDCGOND_A: X counts XX OBDCOND_A
#5 OBDJOND_B: X counts XX OBDCOND_B
#6 IGNCNTR_A: X counts XX IGNCNTR_A
#7 IGNCNTR_B: X counts XX IGNCNTR_B
#8 HCCATCOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B

#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND _ B: X counts XX HCCATCOND B
#12 NCATICOMP_A: X counts XX NCATCOMP_A
#13 NCATICOMP_B: X counts XX NCATCOMP_B
#14 NCATICOND_A: X counts XX NCATCOND_A
#15 NCATICOND _B:X:counts XX NCATCOND B
#16 NADYCOMPA: X counts XX NADSCOMP_A
#17 NADYCOMPB: X counts XX NADSCOMP_B
#18 NADJCOND_A: X counts XX NADSCOND_A
#19 NADSCOND_B: X counts XX NADSCOND B
#20 PMCOMP_A: X counts XX PMCOMP_A
#21 PMCOMP_B: X counts XX PMCOMP_B
#22 PMCOND_A: X counts XX PMCOND_A
#23 PMCOND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSCOND_A: X counts XX EGSCOND_A
#27 EGSCOND_B: X counts XX EGSCOND B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCOND_A: X counts XX EGRCOND_A
#31 EGRCOND_B: X counts XX EGRCOND B
#32 BPCOMP_A: X counts XX BPCOMP_A
#33 BPCOMP_B: X counts XX BPCOMP_B
#34 BPCOND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
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Table 290 - Request vehicle information response message for SAE 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 0B INFTYP_
#3 MessageCount M 01-09 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

Evaluation criteri:

The engine has begn started. Monitor for RUNTM >0 seconds. If RUNTM is not available, moniter for rgm >450 rpm.

Cumulative engine|
>450 rpm for >600

Cumulative engine
=25 mph (40 km/h

Continuous time at
RUNTM is not ava

run time is 2600 seconds. Monitor for RUNTM >600 seconds. If RUNTM is not availa
seconds.

run time 225 mph (40 km/h) is 2300 seconds. Monitor for RUNTW increase =300 {
. If RUNTM is not available, monitor for rpom >450 rpm and VSS'225 mph (40 km/h) f

lable, monitor for rpm >450 rpm and VSS <1 mph for 230 seconds. (While idle timer i

ble, montor for rpm

econds when VSS
pr 2300 seconds.

vehicle speed <1 mph is 230 seconds. Monitor for RUNTM increase >30 seconds when VSS <1 mph. If

5 accumulating idle

time, reset idle tim¢r to zero if idle conditions are no longer being met and accumulate idle time once again if idle conditions

are being met later
The above conditig

NOTE: Some pow
position.

Procedure:
9.19.7 When the s
of + 20 se
stop the ve
completes

9.20 Key on, see

Procedure:

in the driving cycle.)
ns require that the accelerator pedal is released when the vehicle is stopped.

ertrain control systems have engine controls that can start and stop the engine witho

onds, the software should stop sending Service $01 and Service $09 requests, pro
hicle in a safe location and turn off the ignition, then prompt the operator to continug
the end of the driving cycle.

f permanent/BTCs have been erased

it regard to ignition

software has determined that'the driving condition specified above have been met within a time tolerance

npt the operator to
e with the test. This

9.20.1 Turn ignitic

n-on. Start engine or propulsion system active for Hybrid/PHEV.

9.21 Establish Co

mmunication (SAE J1978/ISO 15031-4), Engine On

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.
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Protocol determination procedure:

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

ISO 15765-4 - 11 bit 500 kbps

ISO 15765-4 - 11-bit 250 kbps (only if EOBD/IOBD/OBDBr test)
ISO 15765-4 - 29 bit 500 kbps

ISO 15765-4 - 29 bit 250 kbps (only if EOBD/IOBD/OBDBr test)
SAE J1850 41.6 kbps PWM

SAE J1850 10.4 kbps VPW

ISO 9141-2 (wait 5 seconds before trying next protocol)

1SO 14230-4 (fast bhaud rate ini+ia|i79finn) (\ugif 5 seconds before h'\]ling next prnfnﬁnl)
ISO 14230-4 (slow|baud rate initialization) (wait 5 seconds before trying next protocol)

Check battery voltgge at the SAE J1962 connector pin 16.

NOTE: The first potocol that responds to the OBD request. Remainder of the tests belowyshall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

Tabld 291 - Request current powertrain diagnostic data request message for all protpcols

Message directipn: | 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 sed to determine PID support for PIDs 01-20 00 PID

Table 2]92 - ECU# x response: Request current:powertrain diagnostic data response njessage

Message directipn: | 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 pyte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data pyte B, representing-support for PIDs XXXXXXXX b DATA B
#5 Data pyte C, represénting support for PIDs XXXXXXXX b DATA_C
#6 Data pyte D, representing support for PIDs XXXXXXXX b DATA D

Evaluation criteria:

If a pOSitive response s get rerated-on-more-thanone plutuuuL this-shatt-be ﬂagucd as-a-faiture:

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.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
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9.22 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine On

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there are no permanent DTCs
stored after completing the CARB driving cycle with no malfunctions present.

Procedure:

9.22.1 [ForISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received
with DTC count set to zero and no DTCs.

Table 293 - Request emission-related diagnostic trouble codes with permanent status

Message directipm— | ExXternar test equipment — AITECUS
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value‘(Hex Mnemonic

#1 Request emission-related diagnostic trouble codes with permanent status 0A SIDRQ
requgst SID

~

Table 294 - Request emission-related diagnostic trouble codes with permanent status response message for

ISO 15765-4
Message directipn: | 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 with permanent status 4A SIDPR
respgnse SID

#2 # of DTC {number of emission-related DTCs with permatent status stored in 00 #OFDTC
this HCU}

Evaluation criteria:

For ISO 15765-4 irfterfaces, verify that at least onelService $0A permanent DTC response is received. The #OFDTC (DTC
count) must be $00 and the message shall contain no DTCs for all the responses.

If an ECU that supports permanent codesthas no DTCs to report, the ECU will respond with a message gontaining no DTCs
and indicating no DTCs are stored by setting the parameter # of DTC to $00.

ECUs that do not qupport permanent codes shall not respond.

Permanent codes must be supported for OBD-II by all emission-related ECUs that also support Service [$03 or Service $07
for the 2010 MY and beyond or this shall be flagged as a failure; however, if the vehicle is a 2010 to 2012 MY vehicle that
does not support germanent codes or permanent codes for all emission-related ECUs, the manufactuger can present the
CARB Executive Qfficer with the manufacturer’s proposed phase-in plan and an explanation as to why the vehicle is not
required to comply.

Permanent codes are not required for EOBD/IOBD/OBDBr. If an EOBD/IOBD/OBDBr vehicle does not support permanent
codes, do not log a failure. If an EOBD/IOBD/OBDBr vehicle does support permanent codes, they will be tested for correct
behavior.

Procedure:

9.22.2 [ForISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $16 (Engine Run/Idle Time) if Engine Run/Idle
Time is supported per test 5.17.1.
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Table 295 - 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: 16 - Engine Run/Idle Time 16 INFTYP

Table 296 - Request vehicle information response message for ISO 15765-4

Message direction: | ECU#1 — External test equipment
Message Typei——Respense

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: 16 - Engine Run/Idle Time 16 INFTYP
#3 Number of data items: 1 01 NODI
#4 IGNONTR-R_A: X counts XX IGNCNTR-R_A
#5 IGNONTR-R_B: X counts XX IGNCNTR-R_B
#6 IGNJNTR-R_C: X counts XX IGNCNTR-R_C
#7 IGNJNTR-R_D: X counts XX IGNCNTR-R_D
#8 IGNJNTR-L_A: X counts XX IGNCNTR-L_A
#9 IGNGNTR-L_B: X counts XX IGNCNTR-L_B
#10 IGNGNTR-L_C: X counts XX IGNCNTR-L_C
#11 IGNONTR-L_D: X counts XX IGNCNTR-L_D
#12 FEOENTR-R_A: X counts XX FEOCNTR-R_A
#13 FEOENTR-R_B: X counts XX FEOCNTR-R_B
#14 FEOENTR-R_C: X counts XX FEOCNTR-R_C
#15 FEOENTR-R_D: X counts XX FEOCNTR-R_D
#16 FEOCNTR-L_A: X counts XX FEOCNTR-L_A
#17 FEOECNTR-L_B: X counts XX FEOCNTR-L_B
#18 FEOECNTR-L_C: X counts XX FEOCNTR-L_C
#19 FEOECNTR-L_D: X counts XX FEOCNTR-L_D
#20 ERT-R_A: X sec XX ERT-R_A
#21 ERT-R_B: X sec XX ERT-R_B
#22 ERT-R_C: X sec XX ERT-R_C
#23 ERT-R _D: X sec XX ERT-R_D
#24 ERTL_A: X sec XX ERT-L_A
#25 ERT-_B: X sec XX ERT-L_B
#26 ERTHL_C: X sec XX ERT-L_C
#27 ERT-L_D: X sec XX ERT-L_D
#28 IERTIR_A: X sec XX IERT-R_A
#29 IERTIR_B: X see XX IERT-R_B
#30 IERTIR_C: X see XX IERT-R_C
#31 IERTIR_D:X sec XX IERT-R_D
#32 IERTIL_ADX'sec XX IERT-L_A
#33 IERTIL-B: X sec XX IERT-L_B
#34 IERT-CL_C: X'sec XX IERT-L_C
#35 IERT-L_D: X sec XX IERT-L_D

Evaluation criteria:

Starting with the 2019 MY, all light-duty vehicles must support engine run/idle time data using a 30/60/100% phase-in. Lack
of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can
present the CARD Executive Officer with the manufacturer’'s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 32 bytes of data.

If an ECU does not support INFOTYPE $16, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.
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IGNCNTR-R and L must contain a value greater than that in 5.17.22.

FEOCNTR-R, ERT-R, FEOCNTR-L, ERT-L and IERT-L must contain a value greater than thatin 5.17.22 unless the vehicle
is a hybrid or PHEV, then the value may also be greater than or equal to the value in 5.17.22.

Procedure:

9.22.3 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $17 (Distance/Fuel Used) if Distance/Fuel
Used is supported per test 5.17.1.

Table 297 - Request vehicle information request message for all protocols

Message directipm— | ExXternar test equipment — AITECUS
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: 17 - Distance/Fuel Used 17 INFTYP
Table 298 - Request vehicle information response message(for ISO 15765-4
Message directipn: | 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: 17 - Distance/Fuel Used 17 INFTYP
#3 Numlper of data items: 1 01 NODI

#4 DT-R_A: X km XX DT-R_A

#5 DT-R B: X km XX DT-R_B

#6 DT-R_C: X km XX DT-R_C

#7 DT-R| D: X km XX DT-R D
#8 DT-L] A: X km XX DT-L_A

#9 DT-L]| B: X km XX DT-L_B
#10 DT-L] C: X km XX DT-L_C
#11 DT-L| D: X km XX DT-L D
#12 FC-R_A: X1 XX FC-R_A
#13 FC-R B: X XX FC-R_B
#14 FC-R C X1 XX FC-R_C
#15 FC-R D: X XX FC-R D
#16 FC-L]|A: X1 XX FC-L_A
#17 FC-L|B: X1 XX FC-L_B
#18 FC-L C X1 XX FC-L_C
#19 FC-L| D: X| XX FC-L D

Evaluation criteriT:

Starting with the 2019 MY, all light-duty vehicles must support distance/fuel used data using a 30/60/100% phase-in. Lack
of support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can
present the CARD Executive Officer with the manufacturer’'s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $17, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

DT-R and DT-L must contain a value greater than that in 5.17.23.
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FC-R and FC-L must contain a value greater than that in 5.17.23 unless the vehicle is a hybrid or PHEV, then the value
may also be greater than or equal to the value in 5.17.23.

Procedure:

9.22.4 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $18 (PKE/EOE) if PKE/EOE is supported per
test 5.17.1.

Table 299 - 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: 18 - PKE/EOE 18 INFTYP

Table 300 - Request vehicle information response message for ISO 15765-4

Message directipn: | 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: 18 - PKE/EOE 18 INFTYP
#3 Numlper of data items: 1 01 NODI
#4 PKE-R_A: X km/hr2 XX PKE-R_A
#5 PKE-R_B: X km/hr2 XX PKE-R_B
#6 PKE-R_C: X km/hr2 XX PKE-R_C
#7 PKE-R_D: X km/hr2 XX PKE-R_D
#8 PKE-L_A: X km/hr2 XX PKE-L_A
#9 PKE-L_B: X km/hr2 XX PKE-L_B
#10 PKE-L_C: X km/hr2 XX PKE-L_C
#11 PKE-L D: X km/hr2 XX PKE-L D
#12 EOE{R_A: X kWh XX EOE-R_A
#13 EOE{R_B: X kWh XX EOE-R B
#14 EOE{R_C: X kWh XX EOE-R_C
#15 EOE{R_D: X kWh XX EOE-R D
#16 EOE{L_A: X kWh XX EOE-L_A
#17 EOEJL_B: X kWh XX EOE-L_B
#18 EOE{L_C: X kWh XX EOE-L_C
#19 EOE{L_D: X kWh XX EOE-L D

Evaluation criteria:

Starting with the 219 MY, all light-duty vehicles must support PKE/EOE data using a 30/60/100% phasetin. Lack of support
shall be flagged as_a-warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can present
the CARD Executive Officer with the manufacturer’s proposed phase-in plan and an explanation as to why the vehicle is
not required to comply for the 2021 or beyond model year.

Response must contain 16 bytes of data.

If an ECU does not support INFOTYPE $18, no response is allowed for ISO 15765-4.
For ISO 15765-4, NODI in the response message must be $01.

PKE-R and PKE-L must contain a value of greater than 0.

EOE-R and EOE-L must contain a value of greater than that in 5.17.24 unless the vehicle is a hybrid or PHEV, then the
value may also be greater than or equal to the value in 5.17.24.
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Procedure:
9.22.5 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $19 (PSA) if PSA is supported per test 5.17.1.

Table 301 - 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: 19 - PSA 19 INFTYP

Table 302 - Request vehicle information response message for ISO 15765-4
Message directijon: | ECU#1 — External test equipment
Message Tyjpe: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requgst vehicle information response SID 49 SIDPR
#2 InfoType: 19 - PSA 19 INFTYP
#3 Number of data items: 1 01 NODI
#4 PSA-R_A: X sec XX PSA-R_A
#5 PSA-R_B: X sec XX PSA-R_B
#6 PSA-R_C: X sec XX PSA-R_C
#7 PSA-R _D: X sec XX PSA-R D
#8 PSA-L_A: X sec XX PSA-L_A
#9 PSA-L_B: X sec XX PSA-L_B
#10 PSA-L_C: X sec XX PSA-L_C
#11 PSA-L_D: X sec XX PSA-L_D
#12 IPSAIR_A: X sec XX IPSA-R_A
#13 IPSA{R_B: X sec XX IPSA-R_B
#14 IPSAJR_C: X sec XX IPSA-R_C
#15 IPSA{R_D: X sec XX IPSA-R_D
#16 IPSA{L_A: X sec XX IPSA-L_A
#17 IPSA{L_B: X sec XX IPSA-L_B
#18 IPSAJL_C: X sec XX IPSA-L_C
#19 IPSA{L_D: X sec XX IPSA-L_D
#20 CPSA-R_A: X sec XX CPSA-R_A
#21 CPSA-R_B: X sec XX CPSA-R_B
#22 CPSA-R_C: X sec XX CPSA-R_C
#23 CPSA-R_D: X sec XX CPSA-R_D
#24 CPSA-L_A: X sec XX CPSA-L_A
#25 CPSA-L_B: X sec XX CPSA-L_B
#26 CPSA-L_C: X sec XX CPSA-L_C
#27 CPSA-L_D: X sec XX CPSA-L_ D

Evaluation criteria:

Starting with the 2079 MY, all Tight-duty PHEV vehicles must support PSA data using a 30/60/700% phase-in. Lack of
support shall be flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless the manufacturer can
present the CARD Executive Officer with the manufacturer’'s proposed phase-in plan and an explanation as to why the
vehicle is not required to comply for the 2021 or beyond model year.

Response must contain 24 bytes of data.

If an ECU does not support INFOTYPE $19, no response is allowed for ISO 15765-4.

For ISO 15765-4, NODI in the response message must be $01.

PSA-Rand CPSA-R must contain a value of greater than that in 5.17.25.

PSA-L, IPSA-L and CPSA-L must contain a value greater than that in 5.17.25.


https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 192 of 280

9.23 Clear DTCs (Service $04)

Purpose: To clear DTCs after completing Sections 5 through 9 and this is required to verify the Service $9 InfoTypes

supported $16-$29
Procedure:

9.23.1
connector.

9.23.2

9.23.3

Establish gems

recent values all equal O after the code clear message is sent.

Turn ignition on. Do not crank engine.

RAHEA - A 14Q70/1C N
T = TIT O

Purpose: To verify
message of the co

Protocol determir

9.23.4 Test tool {

15031-4) in the following sequence:

SAE J1850 41.6 kA
SAE J1850 10.4 kA
ISO 9141-2 (wait 5
ISO 14230-4 (fast

ISO 14230-4 (slow
ISO 15765-4 - 11-4
ISO 15765-4 - 11-4
ISO 15765-4 - 29 I
ISO 15765-4 - 29 I

Check battery voltd

Note the first protg
Continue with cycli

Table

Bpieadian-LS B £
o atrioTT(O7 Y oL orgneon

that one, and only one, of the allowed protocols is supported and that the vehicle
rect format.

ation procedure:

ends Service $01 PID $00 request message for each of the protocols below pe

ps PWM

ps VPW

seconds before trying next protocol)

baud rate initialization) (wait 5 seconds before trying.next protocol)
baud rate initialization) (wait 5 seconds before trying next protocol)
it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBFr test)

it 500 kbps

it 250 kbps (only if EOBD/IOBD/OBDBr-test)

ge at the SAE J1962 connectar pin 16.

col that responds to the OBD request. Remainder of the tests below shall be run
ng thru the remainder of the protocols.

303 - Request current powertrain diagnostic data request message for all prot

Turn ignition off for 30 seconds or longer, as appropriate for the ECU. Connect scan tool to the SAE J1962

sends a response

r (SAE J1978/ISO

sing this protocol.

pocols

Message directi

pn:

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 304 - 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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA D
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Evaluation criteria:
If a positive response is generated on more than one protocol, this shall be flagged as a failure.

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.

Battery voltage at the SAE J1962 connector pin 16 must be between 11.0 V and 18.0 V.
9.23.5 [For all protocols] Send Service $04 to clear codes and verify that correct response is received.

Any software meeting these specifications must wait 2 seconds before proceeding to next step to allow for NVRAM
read/write times.

Table 303 - Clear/reset emission-related diagnostic information request message for all protocols
Message directipn: | External test equipment — All ECUs
Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information request SID 04 SIDRQ
Table 306 - Clear/reset emission-related diagnostic information response message
Message directipn: | All ECUs— External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR
Table 307 - Clear/reset emission-relatéed diagnostic information response message
Message directipn: | 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 Clearfreset emission-relateddiagnostic information request SID 04 SIDRQ
#3 Negafive Response Code: conditionNotCorrect 22 NR_CNC
Evaluation criteria:
Operator Prompt 1|asksdoerthe number of emission-related ECUs in the vehicle. At least one OBD ECU|must respond with
message as ShOWI in the response table above. If more than the specified number of emission-relatedd ECUs respond to
this diagnostic megsagde, this shall be flagged as a failure.

An engine off Service $04 request was made, for ISO 15765-4, a positive response message is required. Negative response
message(s) ($7F, $04, $78) are allowed for up to 30 seconds maximum, until a positive response message is available. All
other negative responses shall be flagged as a failure. For ISO 9141-2, SAE J1850, and ISO 14230-4, a positive response
is required.

9.23.6 [For ISO 15765-4 protocol only] Using Service $9 Request all InfoTypes supported $16-$29 in 5.17.1. This is to
verify that all of the recent values report a value of 0 after a code clear. These values shall not increment past 0 as
the engine has not been started/the propulsion has not been active after the clear codes message has been sent.

Procedure:

The tool sends Service $9 and request all InfoTypes supported $16-$29 in test 5.17.1.
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Evaluation criteria:

Verify all applicable recent values are equal to O for all of the supported InfoTypes. If a recent value is reported as “not
available” by displaying the maximum value, it shall not be evaluated. If any applicable recent value is not equal to 0, the
test shall report a fail.

9.23.7 Prompt user whether to end Static Test or to continue to Dynamic Test. If requested by operator, continue testing
and go to Section 10, otherwise prompt the operator to turn ignition off (engine off) to complete Section 9.

It is a suggested software implementation that the Static Test logfile be closed at this time because the Static Test is
complete.

10. TEST VEHICLE-WHFHNOFAHTFS FOVERIFHUMPR-COUNTERS SERVIGES-S66-ANB-564

VTSI T o T TN

10.1 Establish Cgmmunication (SAE 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 cofrect format.

Ensure that ignition is on, engine is off.
Protocol determination procedure:

10.1.1 Test tool $ends Service $01 PID $00 request message for each®of the protocols below per (SAE J1978/ISO
15031-4) in the following sequence:

SAE J1850 41.6 kbps PWM

SAE J1850 10.4 kbpps 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-hit 500 kbps

ISO 15765-4 - 11-hit 250 kbps (only if EOBD/IOBD/OBDBr test)

ISO 15765-4 - 29 hit 500 kbps

ISO 15765-4 - 29 hit 250 kbps (only if EOBD/IOBD/OBDBr test)

Check battery voltgge at the SAE J1962 connector pin 16.

Note the first protqcol that responds-to the OBD request. Remainder of the tests below shall be run psing this protocol.
Continue with cycling thru the remainder of the protocols.

Tablg 308 - Request current powertrain diagnostic data request message for all protpcols

Message directipni~'| External test equipment — All ECUs
Message Ty'pe: 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 309 - 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 b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criteriL:

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

Operator Prompt 1

ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as

Battery voltage at

10.2 Verify Servi

NOTE: Hybrid Electric Vehicles (HEVs/PHEVs) and stop-start vehicles’ have engine controls that can

engine wit

Purpose: To verify

e SAE J1962 connector pin 16 must be between 11.0 V and. 18,0 V.

$01 Data - Request Current Powertrain Diagnostic Data, Engine Off

out regard to ignition key position.

each ECU and to dheck that the returned data is valid for engine-off conditions.

Procedure:

10.2.1 [For all prgtocols] Transmit Service $01,*RID support PIDs $00, $20, $40, $60, $80, $A0, $C(
messages|through the highest supported-PID to determine which PIDs are supported. Note th
each ECUlas being supported.

Tablé€

asks for the number of emission-related ECUs in the vehicle. If the specified number

that all ECUs respond correctly to Service~$01 requests, to determine which PID

310 - Request current powertrain diagnostic data request message for all prof

a failure.

ocols

pf emission-related

start and stop the

5 are supported by

, and $EO request
e PIDs reported by

Message directi

pn: | Externaltestequipment — 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 Jsed.to determine PID support XX PID

Table 311 - 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 1t 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 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:

If an ECU indicates that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is supported, but that
ECU does NOT actually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
failure. Except for PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, this shall be flagged
as a failure.

10.2.2 [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 312 - Request current powertrain diagnostic data request message for all protocols

Data Byte [ Parameter Name Cvt HexValue | Mnemonic
#1 Reqlllest current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID

Table 313 - Request current powertrain diagnostic data response-message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 15t supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XXXXXAXX DATA_A
#4 data B, C1 XXXXXAXX DATA B
#5 data C, C1 XXXXXAXX DATA_C
#6 data D] C1 XXXXXAXX DATA D

C1 = Conditionall— “DATA_B - D” depend on selected PID value:

C2 = Conditional|— parameter is only present if supported by.the ECU

C3 = Conditionall— parameters and values for “DATA_B -.D*depend on selected PID number and are only induded if PID is

supported by the ECU

Evaluation criteria:

All PIDs that are in

For all the PIDs th
as shown in Table

Itis not an error to
respond to an uns
$12) or not respon

dicated as supported, as'determined in 10.2, must be supported.

ht are indicated as supported by each ECU, a response with the PID length as note
P4. Note: Scaling'PID $4F may be utilized in some PID responses and must be refer

return a RIDthat was not supported on SAE J1850 and ISO 9141-2. On ISO 15765-4
ipported-PID. On ISO 14230-4, the ECU can either respond with a negative respor
J to_a'request for an unsupported PID.

d must be received
enced if so utilized.

, the ECU shall not
se message ($7F,

10.3 Verify Servi

Purpose: To obtain VIN from the vehicle and create a new, VIN-specific log file or continue testing with a existing VIN-
specific log file. Obtain CALIDs and CVNs so they can be recorded in the logfile.

Procedure:

10.3.1

are supported. Note the INFOTYPEs reported by each ECU as supported.

[For all protocols] Transmit Service $09 request, INFOTYPE $00 request message to determine which INFOTYPEs
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Table 314 - Request vehicle information request message (request supported InfoType) for all protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoType s supported) M 00 INFTYP

Table 315 - Request vehicle information response message (request supported InfoType) for ISO 9141-2, SAE

J1850, and ISO 14230-4 protocols only

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfpType M XX INFTYP_
#3 MgssageCount XX MC_
dafa record of InfoType = [ DATAREC _
#4 DATA_A: supported InfoTypes, M XXXXXAXX DATA_A
#5 DATA_B: supported InfoTypes, M XXXXXAXX DATA B
#6 DATA_C: supported InfoTypes, M XXXXXAXX DATA C
#7 Data D: supported InfoTypes ] M XXXXXAXX DATA_D
Table 316 - Rpquest vehicle information response message (request supported InfoType) foy ISO 15765-4
protocol only
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC
#2 18t supported' InfoType M XX INFTYP
#3 DATA _Axsupported InfoTypes, M XXXXXAXX DATA_A
#4 DATAB: supported InfoTypes, M XXXXXAXX DATA_B
#5 DATA_C: supported InfoTypes, M XXXXXAXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXAXX DATA_D
C1 = Conditionall— 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 €1)
Evaluation criteria:
Verify that one and only one ECU-on the vehicle supports INFOTYPE $02 (VIN) for OBD-II, no ECUs of no more than one
ECU on the vehiclgs supports VIN for EOBD/IOBD/OBDBr. (EOBD/IOBD/OBDBr does not require VIN gupport; however, if
VIN is not supportgd, this shall be flagged as a warning.).
10.3.2 [For all protoegdls] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN supported.

Table 317 - 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
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Table 318 - 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: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Number of data items: 01 01 NODI
#4 18t ASCII character of VIN XX VIN
#5 2"d ASCII character of VIN XX VIN
#6 3 ASCII character of VIN XX VIN
#7 4th A$Ctcharacterof- it VAV/N VIN
#8 5t A$CII character of VIN XX VIN
#9 6t A$CII character of VIN XX VIN
#10 7t A$CII character of VIN XX VIN
#11 8t A$CII character of VIN XX VIN
#12 ot A$CII 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 14t 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

Table 319 - Request vehicle information response message for SAE 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 MgssageCount M 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 - Dds-only present if the requested InfoType = $02, $04, and $06

Evaluation criteria:

For response to INEQTYPE $02, five response messages should be received for SAE 11850, 1SO 9141-2, 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.
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 ECU on the vehicle shall support INFOTYPE $02 (VIN).
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All model year characters must be printable ASCII characters 1 through 9 and A through Z, except I, O, and Q. (Invalid
characters shall be flagged as a failure.). All remaining characters must be printable ASCII characters 0 through 9 and A

through Z, except |, O, and Q. (Invalid characters shall be flagged as a failure.).

If VIN is not supported, prompt the operator to enter a VIN number in 10.3.3.

Procedure:

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

Table 320 - Request vehicle information request message for all protocols

Message directipm— | ExXternar test equipment — AITECUS
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: MessageCount Calibration ID 03 INFTYP
Table 321 - Request vehicle information response message
Message directipn: | 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: MessageCount CALID 03 INFTYP
#3 Messiage Count Calibration ID = x response messages XX MC_CALID

Evaluation criteria:

Response messagg for INFOTYPE $03 should return-a value that is a multiple of 4 for all protocols exc

10.3.4 [For all pragtocols] Transmit Service $09, INFOTYPE = $04 (CALID).

Table 322 - Request vehicle information request message for all protocols

bpt 1ISO 15765-4.

Message directipn:

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: Galibration 1D 04 INFTYP
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Table 323 - 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 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 XX DATA_F
#10 Data |G XX DATA_G
#11 DataH XX DATA_H
#12 Data | XX DATA |
#13 DataJ XX DATA_J
#14 Data K XX DATA_K
#15 Data | XX DATA L
#16 DataM XX DATA_M
#17 DataN 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 DataD XX DATA_D
#24 Data [E XX DATA_E
#25 Data |F XX DATA_F
#26 Data |G XX DATA_G
#27 DataH XX DATA_H
#28 Data | XX DATA_I
#29 DataJ XX DATA_J
#30 Data K XX DATA_K
#31 Data | XX DATA L
#32 DataM XX DATA_M
#33 DataN XX DATA_N
#34 Data O XX DATA_O
#35 Data P XX DATA P
Table 324 - Request vehicle information response message for SAE J1850, ISO 14230-4, angd ISO 9141-2
Data Byte Parameter Name Cvt Hex Vdlue Mnemonic
#1 Request vehigle information response SID M 49 SIDPR
#2 InfoType M 04 INFTYP_
#3 MgssageCount 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

Evaluation criteria:

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

All CALIDs must contain 1 to 16 printable ASCII characters.
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Operator Prompt 1 asks for the number of emission-related ECUs in the vehicle. Each emission-related ECU shall output
one or more CALIDs. (Every OBD ECU must report its own CALID; however, some ECUs may report multiple CALIDs). For
the 2009 MY and beyond, if any emission-related ECU reports more than one CALID, this shall be flagged as a warning.
Manufacturers may request EO approval to respond with more than one CALID per ECU.

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

Procedure:

10.3.5 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if CVN is

supported.
Message directipn: | 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: MessageCount CVN 05 INFTYP
Table 326 - Request vehicle information response message
Message directipn: | 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: MessageCount CVN 05 INFTYP
#3 Messiage Count CVN = x response messages XX MC_CVN
Evaluation criteria:
Note message count for evaluation in 10.3.6
10.3.6 [For all prgtocols] Transmit Service ‘$09, INFOTYPE = $06 (CVN) if CVN is supported.
It is assumed that the ECU has beep-running for at least 30 seconds and all CVNs have been calculateg.
Table 327~Request vehicle information request message for all protocols
Message directipn: | 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 328 - 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 KX DATA_D
#8 Data [E XX DATA _E
#9 Data |F XX DATA_F
#10 Data |G XX DATA G
#11 DataH XX DATA_H
Table 329 - Request vehicle information response message for SAE J1850,1S0°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 06 INFTYP_
#3 MgssageCount 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

Evaluation criteria:

The value of INFO
ISO 14230-4.

If an ECU does nd
ISO 14230-4, the H

All CVNs must con|

Operator Prompt 2
report CVNs must

are not prohibited fi

tain 4 bytés)of hex data.

TYPE $05 must match the.number of eight character CVNs returned for ISO 9141-R, SAE J1850, and

t support INFOTYPRE $06, no response is allowed for ISO 15765-4, SAE J1850, and I1SO 9141-2. For
CU can either hot respond or send a negative response ($7F, $12).

asks.for the number of emission-related reprogrammable ECUs in the vehicle. The nymber of ECUs that
match or exceed the number of ECUs |nput by the operator at Prompt 2. (Non repr)grammable ECUs

orts more than one

CVN, this shall be fIagged as a warning. Manufacturers may request EO approval to respond with more than one CVN per

ECU.

Procedure:

If the VIN is invalid or not supported (i.e., development vehicle with no valid VIN), prompt operator for an operator-specified
file name or VIN in order to create a new log file, then continue vehicle testing in 10.4 or, if the operator-specified log file

exists, continue to append to the existing operator-specified log file and resume testing in Section 11.

If the VIN is valid and has a corresponding VIN-specific log file, continue to append to the exiting VIN-specific log file and

resume vehicle testing in Section 11.


https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL J1699%-3 APR2021 Page 203 of 280

If the VIN is valid and does not have a corresponding VIN-specific log file, create a new VIN-specific log file, then continue
vehicle testing in 10.4.

NOTE: It is a suggested software implementation that a warning be generated if the current software version does not
match the software version used to create the original log file.

10.4 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Off

Purpose: To determine which ECUs support I/M Readiness bits (Mode $01, PID $01) and to determine what PIDs can be
used to verify proper function of the general denominator.

Procedure:

10.4.1 [For all prgtocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0,-$C0, and $EO request
messages|through the highest supported PID to determine which PIDs are supported. Note PI0s reported by each
ECU as bging supported.

Tablg 330 - Request current powertrain diagnostic data request message, for all protocols

Message directipn: | 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

Table 331|- Request current powertrain diagnostic data_response message (report suppdrted PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data respense SID M 41 SIDPR
daja record of supported PIDs = | PIDREC _

#2 1st stipported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXHXX DATA A
#4 DATA_B: supported PIDs, M XXXXXAXX DATA_B
#5 DATA_C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAHXX 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:

Determine and recprd which ECUs support PID $01 (I/M Readiness). For the ECUs that support PID $0[1, determine which
of the following PlDs-arée supported for each ECU: PIDs $0C (rpm), $0D (VSS), $1F (RUNTM).

10.5 Clear DTCs (Service $04), Engine Off

Purpose: To reset the I/M Readiness bits to a “not ready” condition.

Procedure:

10.5.1 [For all 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.
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Table 332 - 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
Table 333 - 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 (Hek) Mnemonic
#1 Clearfreset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteria:

Operator Prompt 1|asks for the number of emission-related ECUs in the vehicle. At least one‘OBD ECU
message as shown in the response table above. If more than the specified number ef-emission-relate

this diagnostic megsage, this shall be flagged as a failure.

For ISO 15765-4, 2

10.6 Verify Servige $01 - Request Current Powertrain I/M Readiness'‘Data, Engine Off

Purpose: To determine the returned I/M Readiness data indicates “not ready” after a code clear.

Procedure:

10.6.1 [For all prgtocols] Send Service $01 PID $0'\request message and note the response.

positive response message is required. Negative response-message(s) ($7F, $04, $
up to 30 seconds maximum, until a positive response message is available-All other negative respons|
as a failure. For ISP 9141-2, SAE J1850, and ISO 14230-4, a positive response is required.

Tablg 334 - Request current powertrain diagnostic data request message for all protocols

must respond with
i ECUs respond to

78) are allowed for
es shall be flagged

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

Table 335 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Vglue | Mnemonic

#1 Request current powertrain diagnostic data response SID M 27 : SIDPR
data record of 15t 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 noted must be received and meet
the criteria defined in Table 336.
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Table 336 - Engine off service $01 PID $01 validation
Engine Off Service $01 PID $01 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 3

Bit 3 can be 0 or 1.

For 2010 MY and beyond, data must match
Prompt 4.

Note that for ECUs that only support CCM
requirements (Service $01, PID $01, DATA_B, bit
2 = 1), the status of Service $01, PID $01,

0 = spark ignition engine.

1 = compression ignition engine.

DATA_B bit 3 is irrelevant and may be set to
either gasoline or diesel.

01, DATA_B, bit 4

Bit 4 must be 0 for spark ignition engines and
ECUs which do not support misfire monitoring or
may be 0 or 1 for compression ignition engines.

Misfire monitoring is always cq
ignition engines or.compressid
that utilize full range/misfire m
incomplete for‘compression ig
utilize the idle monitor through

mplete for spark
n ignition engines
bnitoring and
nition engines that
the 2019 MY.

01, DATA_B, bit 5

Bit 5canbe 0 or 1.

Fuel system may indicate inco
ignitionand compression ignit
contintlous monitors are empl
monitors must indicate “ready.

mplete for spark
on engines if non-
yed. Unsupported

01, DATA_B, bit 6

Bit 6 must be 0.

CCM always complete. Unsup
must indicate “ready.”

ported monitors

01, DATA_B, bits 3

and 7

Bit 3 and 7 must be 0.

Reserved bits must be 0.

indicated in DATA_C.

01 DATA_B bits 0-2 and At least one bit must be 1. An OBD ECU that supports Sgrvice $01 PID $01

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

01, DATA_D, bits Of7 Bits 0-7 must be 1 for any supported monitor No supported monitors complgte. Oz heater
indicated in DATA_C, except forbit 6 which may | monitor (bit 6) may complete (D) on some spark
be 0 on some spark ignition vehicles. ignition vehicles.

01, DATA_D, bits Of7 Bits 0-7 must be 0 for any unsupported monitor Unsupported monitors must indicate “ready.”

10.7 Verify Servig
Purpose: To verif

correct, that the m
Verify that all Serv

Procedure:

e $06 - Request Emission-Related DTCs, Engine Off

that each ECU responds correctly to a Service $06 request, and that the data in
sfire OBDMIDs, are’ supported for ISO 15765-4, and verify correct response to unsu
ice $06 data.and'limits are set to zero for ISO 15765-4. For all other protocols, the da
than or equal to th¢ minimum-test limit or less than or equal to the maximum test limit.

10.7.1 [For all pro

tacals] Transmit Service $06,_OQBDMID support QBDMIDs $00,$20_$40_$60_$80

the responses are
bported OBDMIDs.
ta must be greater

bAO, $CO, and $EO

request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the
OBDMIDs reported by each ECU as being supported.

Table 337 - Request on-board monitoring test results for continuous and non-continuously monitored 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-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID
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Table 338 - Request on-board monitoring test results for continuous and non-continuously monitored systems
response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monitored systems response SID
#2 Test ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATAREC _

#4 DATA_A: supported Test IDs, M XX DATA_A
#5 DATA_B: supported Test IDs, M XX DATA B
#6 DATAGC-suppored TestiDs; M 3% DATA C
#7 Data D: supported Test IDs ] M XX DATA_D

Table 339 - Requyiest on-board monitoring test results for continuous and non-continuously mopnitored 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-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC

#2 1st supported OBDMID M XXXXXAXX OBDMID
#3 DATA_A: supported OBBMIDs, M XXXXXAXX DATA_A
#4 DATA_B: supported.OBDMIDs, M XXXXXAXX DATA B
#5 DATA_C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supportedOBDMIDs ] M XXXXXAXX 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 PBDMID value (see

C1)

Evaluation criteria:
If all OBDMID support OBDMIDs for an ECU(indicate that no OBDMIDs are supported, this shall be flag

If an ECU indicatds that a PID/TID/OBBMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is

ged as a failure.

supported, but that

ECU does NOT agtually support the ‘PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a

failure.

10.7.2 [For ISO 15765-4 pretocol only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F,
$A1-$BF, $C1-$DF$E1-$FF, send the corresponding Service $06 request message and note

561-$7F, $81-$9F,
the response.

Table 340 - Reqtest on-board monitoring test results for continuous and non-continuously mTitored systems

Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 341 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for continuous and non-continuously M 46 SIDPR
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 Q0 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 Cc1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m c2 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 Cc2 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 ] Cc2 00 MAXTLLO
C1 = Conditional|— 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 valtie shall be zero ($00) in case the On-Board Diagnostic Monitor
has not begn completed at least once since Clear/reset:émission-related diagnostic information or battery] disconnect.

Evaluation criteria:

Misfire OBDMID A
counts) must be sU

Except as describg

OBDMIDs $00 -$1
IDs, TVHI and TVL

Some manufacture

2 + SDTID 0B (Cylinder #1\misfire count EWMA) and OBDMID A2 + SDTID 0C (Lylinder #1 misfire
pported for at least one ECUY for OBD-II only.

d below, for all OBDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MAXTLLO must report $00.

D, Test IDs $04,.$02, $03, and $04 are constants and are not required to be reset to zero. For these Test
O may be egqual to MINTLHI and MINTLLO and MAXTVHI and MAXTVLO.

rs have engine-off monitors, e.g., Oz sensors that run as soon as the ignition is on. These monitors may

report test results Tn Service $06. If a Service $06 Test ID reports a test value and test limits that are rjot zero, it shall not

be considered a fa|lure, but a warning that each manufacturer will need to analyze.

10.7.3 [ISO 9141-2, SAE 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 corresponding Service $06 request message and note

the respon

Se.

Table 342 - Request on-board monitoring test results for continuous and non-continuously monitored systems
request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols

Data Byte

Parameter Name Cvt Hex Value Mnemonic

moni

#1 Request on-board monitoring test results for continuous and non-continuously M 06 SIDRQ

tored systems request SID

#2 On-Board Diagnostic Monitor ID M XX OBDMID
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Table 343 - 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 Value | Mnemonic
#1 Request on-board monitoring test results for non-continuously monitored M 46 SIDPR
systems response SID
#2 Test ID (report test results) XX TID
#3 Test Limit Type & Component ID XX TLTCID
data record 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) ] C XX TLLO
C = Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Testchimit  Type & Component
ID value (bit 7)

Evaluation criteria:

The test value(s) npust be greater than or equal to the Min Test Limit(s) and lessthan or equal to the M4

10.8 Verify Servige $07 - Request Pending Emission-Related DTCs, Engine Off

Purpose: To verify
Procedure:

10.8.1

that there are no pending emission-related DTCs reported after a code clear.

count set tp zero and no DTCs.

[For all prqtocols] Transmit a Service $07 request message. Verify that a proper response is

Table 344 - Requpst emission-related diagnostic.trouble codes detected during current or last ¢

cycle request message for all protocols

x Test Limit(s).

received with DTC

ompleted driving

Message directipn:

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 current or 07 SIDRQ
last cpmpleted driving.eycle request SID
Table 345 - Request emission-related diagnostic trouble codes detected during current or last completed driving
cycle response message for ISO 15765-4
Message direction: | ATECUs — 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 current or 47 SIDPR
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 346 - 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#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#3HighByte—66 86 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteria:

For ISO 15765-4 apd ISO 14230-4 protocols, verify that at least one Service $07 DTC respaonsé with zer¢p DTCs is received.

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a pesitive response megsage indicating no

DTCs is allowed, but not required.

For ISO 14230-4 interfaces, the ECU shall respond with a message indicating no DTCs (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, containing no DTCs and indicating o DTCs are stored

by setting the parameter # of DTC to $00.

For all protocols, af an aid to ECU engineers, any OBD ECU, that does not respond to a Service $07 request will generate

a warning. This infprmation can be used to determine if this,is the correct behavior for the vehicle.
10.9 Verify Servige $03 - Request Emission-Related.DTCs, Engine Off

Purpose: To verify that there are no confirmed\DTCs reported after a code clear.

Procedure:

10.9.1 [For all pratocols] Transmit Service $03 request. Verify that a proper response indicating no DTCs is received.

Table 347 - Request.émission-related diagnostic trouble codes request message for all protocols

Message directipn: |’External test equipment — All ECUs

Message Type: | Request

Data Byte L~ _ Description (all values are in-hexadecimal) Byte Value (Hex) Mnemonic

#1 Request emission-related DTCs request SID 03 SIDRQ

Table 348 - 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
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Table 349 - 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 DTC3HI
#7 DTC#3tow Byte— 66 66 DTC3LO

Evaluation criteria:

For SO 15765-4 a

For SAE J1850 an|
DTCs is allowed, b

For ISO 14230-4 ipterfaces, the ECU will respond with a message indicating no.DTCs (DTC#1, DTC#
be all set to $0000).

For ISO 15765-4 ix
by setting the para

For all protocols, a
a warning. This inf

10.10 Verify Servig

Purpose: To recor

in-use performance¢ numerators and denominatdrs prior to driving the vehicle.

Procedure:

If IUMPR is not suf
OBD-II with MY pri

10.10.1 [For all prg

hd 1ISO 14230-4 protocols, verify that at least one Service $03 DTC response/with zer(

d 1ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response mes
ut not required.

terfaces, the ECU will respond with a message containing no DTCs and indicating 1
meter # of DTC to $00.

5 an aid to ECU engineers, any OBD ECU that'does not respond to a Service $03 re
brmation can be used to determine if this is the correct behavior for the vehicle.

e $09 - Request Vehicle Information;-Engine Off

H the values of the OBD generalldenominator (OBDCOND), the ignition counter (IGN

ported and the compliance type, based on operator input, is EOBD/IOBD/OBDBr with
br to 2005 MY, then skip to Section 11.

tocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.

Table 350 - Request vehicle information request message for all protocols

b DTCs is received.

sage indicating no

P, and DTC#3 shall

o DTCs are stored

quest will generate

CTR), and the OBD

out IUMPR or U.S.

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 351 - 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 or 20 or 28 (shown as 28 in this example) 14 NODI

#4 OBDCOND_A: X counts XX OBDCOND_A

#5 OBDCOND_B: X counts XX OBDCOND_B

#6 IGNCNTR_A: XX counts XX IGNCNTR_A

#7 IGNCNTR_B: XX counts XX IGNCNTR_B

#8 CATCOMP1_A: X counts XX CATCOMP1_A

#9 CATGOMP+—B—XTounts KX CATCOMP1_B
#10 CATQOND1_A: X counts XX CATCOND1_A
#11 CATQOND1_B: X counts XX CATCOND1 B
#12 CATQGOMP2_A: X counts XX CATCOMP2_A
#13 CATGOMP2_B: X counts XX CATCOMP2 B
#14 CATQOND2_A: X counts XX CATCOND2_A
#15 CATGOND2_B: X counts XX CATCOND2_B
#16 02SGOMP1_A: X counts XX O2SCOMP1_A
#17 02SGOMP1_B: X counts XX 02SCOMP1_B
#18 02SQOND1_A: X counts XX O2SCOND1_A
#19 02SEOND1_B: X counts XX O2SCOND1_B
#20 02S¢GOMP2_A: X counts XX 02SCOMP2_A
#21 02SGOMP2_B: X counts XX 02SCOMP2_B
#22 02SQGOND2_A: X counts XX O2SCOND2_A
#23 02SEOND2_B: X counts XX O2SCOND2_B
#24 EGRECOMP_A: X counts XX EGRCOMP_A
#25 EGRCOMP_B: X counts XX EGRCOMP_B
#26 EGRECOND_A: X counts XX EGRCOND_A
#27 EGRCOND_B: X counts XX EGRCOND_B
#28 AIRCPMP_A: X counts XX AIRCOMP_A
#29 AIRCPDMP_B: X counts XX AIRCOMP_B
#30 AIRCPND_A: X counts XX AIRCOND_A
#31 AIRCPND_B: X counts XX AIRCOND B
#32 EVAHCOMP_A: X counts XX EVAPCOMP_A
#33 EVAHCOMP_B: X counts XX EVAPCOMP_B
#34 EVAHCOND_A: X counts XX EVAPCOND_A
#35 EVAHCOND_B: X counts XX EVAPCOND B
#36 S0O29COMP1_A: X counts XX SO2SCOMP1_A
#37 SO29COMP1_B: X counts XX SO2SCOMP1_B
#38 SO29COND1_A: X counts XX SO2SCOND1_A
#39 SO29COND1_B: X counts XX SO2SCOND1_B
#40 SO29COMP2_A: X/counts XX SO2SCOMP2_A
#41 S0O29COMP2_B: X counts XX SO2SCOMP2_B
#42 SO29COND2._A: X counts XX SO2SCOND2_A
#43 SO29CONB2 B: X counts XX SO2SCOND2_B
#44 AFRICOMP1_A: X counts XX AFRICOMP1_A
#45 AFRICOMP1_B: X counts XX AFRICOMP1_B
#46 AFRICONDT_A: X counts XX AFRICOND1_A
#47 AFRICOND1_B: X counts XX AFRICOND1_B
#48 AFRICOMP2_A: X counts XX AFRICOMP2_A
#49 AFRICOMP2_B: X counts XX AFRICOMP2_B
#50 AFRICOND2_A: X counts XX AFRICOND2_A
#51 AFRICOND2_B: X counts XX AFRICOND2_B
#52 PFCOMP1_A: X counts XX PFCOMP1_A
#53 PFCOMP1_B: X counts XX PFCOMP1_B
#54 PFCOND1_A: X counts XX PFCOND1_A
#55 PFCOND1_B: X counts XX PFCOND1 B
#56 PFCOMP2_A: X counts XX PFCOMP2_A
#57 PFCOMP2_B: X counts XX PFCOMP2_B
#58 PFCOND2_A: X counts XX PFCOND2_A
#59 PFCOND2_B: X counts XX PFCOND2 B



https://saenorm.com/api/?name=3c56d059a67085d52c8c140cbf387461

SAE INTERNATIONAL

J1699%-3 APR2021

Page 212 of 280

Table 352 - Request vehicle information response message for SAE 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 01-10 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

10.10.2 Record thg values of the OBD Condition Counter (OBDCOND), Ignition Counter (IGNCTR) avlvd all OBD monitor
condition gnd completion counters prior to completing the standard CARB OBD drive cycle, If IP[T not supported for
EOBD/IOBD/OBDBr based on operator prompt, set all IPT values to 0.

Evaluation criteria:

For SAE J1850, IS
response messags

All In-use Performa
Ignition counter mu
OBD Condition Co

If an ECU does nd
ISO 14230-4, the H

For ISO 15765-4, |

For OBD-II only, st
must be $14 and th
the 2019 MY, sparK
30/60/100% phaseg

0 9141-2, and ISO 14230-4 protocols, the value of INFOTYPE, $07 must match the
S.

nce data must contain either 32 bytes or 40 or 56 bytes‘of data.
st be greater than or equal to OBD Condition Counter.
Linter must be greater than or equal to any monitor condition counters.

t support INFOTYPE $08, no response.is: allowed for ISO 15765-4, SAE J1850, a
CU can either not respond or send a:negative response ($7F, $12)

NODI in the response message must be $10 or $14 or $1C.

arting with the 2010 MY, spark ignition engines must support data for secondary ox
e response message must feport back 40 bytes of data or this shall be flagged as a failure. Starting with
ignition engines must.support data for Air Fuel Imbalance monitor and Gasoline Partiqulate Filter monitor
-in starting in 2019 MY. NODI must be $1C and the response message must repoft back 56 bytes of

humber of returned

rd 1ISO 9141-2. For

gen sensor. NODI

data or this shall bg flagged as a warning for 2019 MY and 2020 MY and a failure for 2021 MY unless th¢ manufacturer can

present the CARB
vehicle is not requi

10.10.3 [For all prg

Fed to complyfor the 2021 or beyond model year.
tocols} Transmit Service $09, INFOTYPE = $0B if IPT supported.

Table 353 - Request vehicle information request message for ISO 15765-4

Executive Officer with the manufacturer's proposed phase-in plan and an explangtion as to why the

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 0B INFTYP
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Table 354 - 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 0B INFTYP
#3 Number of data items: 16 or 18 (16 in this example) 10 or 12 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
#38 HCCATCOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND _B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPDMP B: X counts XX PMCOMP B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSCOND_A: X counts XX EGSCOND_A
#27 EGSCOND B: X counts XX EGSCOND B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCOND_A: X counts XX EGRCOND_A
#31 EGRCOND _B: X counts XX EGRCOND B
#32 BPCOMP_A: X counts XX BPCOMP_A
#33 BPCOMP B: X counts XX BPCOMP B
#34 BPCOND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 355 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfoFype M 0B INFTYP_
#3 MessageCount M 01-09 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

Evaluation criteria:

For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols, the value of INFOTYPE $07 must match the number of returned
response messages.

All In-use Performance data must contain 32 or 36 bytes of data.
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If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, SAE J1850, and ISO 9141-2. For
ISO 14230-4, the ECU can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $12.

For OBD-Il and EOBD/IOBD/OBDBr/CNOBD ECUs that support IPT (INFOTYPE $08 or $0B), verify that IPT support for
ECU matches Service $01, PID $01, DATA_B bit 3. If bit 3 = 0 (spark ignition), then INFOTYPE $08 shall be supported, if
bit 3 = 1 (compression ignition), then INFOTYPE $0B shall be supported. For 2010 MY and beyond, the support bit status
shall match the data reported from Operator Prompt 4. Inconsistent support between DATA B bit 3, INFOTYPEs $08 and
$0B and Operator Prompt 4 shall be flagged as a failure. Prior to the 2010 MY, this shall be a warning for compression
ignition engines only (i.e., bit 3 = 0 but Operator Prompt indicates diesel. Note that for ECUs that only support CCM
requirements (Service $01, PID $01, DATA_B, bit 2 = 1), the status of Service $01, PID $01, DATA_B bit 3 is irrelevant and
may be set to eithect ggenlina ordiesel

If no ECU supportg INFOTYPE $08 or $0B, any software conforming to these specifications shalliassume that all returned
data was $00. Thig will allow the remainder of the test to complete although all INFOTYPE $08-{essts will ultimately fail.

10.10.4 [For ISO 15765-4] Transmit Service $09, INFOTYPE = $12 if Plug In Hybrid Vehicle (PHEV) vehicle only.

Table 356 - Request vehicle information request message for1SO 15765-4

Message directipn: | 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: Fueled Engine Operation Ignition Cycle Counter: 12 INFTYP

Table 357 - Request vehicle information‘response message for ISO 15765-4

Message directipn: | 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: Fueled Engine Operatiofi Ignhition Cycle Counter 12 INFTYP
#3 Numlper of data items: 1 1 NODI

#4 FEOCNTR_A: X counts XX FEOCNTR_A
#5 FEOCNTR_B: X counts XX FEOCNTR B

Evaluation criteria:

If a PHEV vehicle [(based<en Operator prompt) does not support INFOTYPE $12 for 2014 MY and bgyond, this shall be
flagged as a failurg.

Procedure:

10.10.5 Turn ignition off (engine off) for 60 seconds. This will allow ignition counter to increment on the following ignition on
cycle.

10.10.6 Turn ignition to crank position and start engine. (Prompt operator to initiate the drive cycle as quickly as possible.)

NOTE: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignition
position.
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10.11 Re-Establish Communication (SAE J1978/ISO 15031-4), Engine Running (If Required)
Purpose: To re-establish communication with the vehicle when the ignition key was turned off.
Protocol determination procedure:

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

SAE J1850 41.6 kbps PWM

SAE J1850 10.4 kbps VPW

ISO 9141-2 (wait 5 seconds before trying next protocol)

ISO 14230-4 (fast bauerate-initialization-{wait-5-secondsbefore-trying-rextpretocel)
ISO 14230-4 (slow|baud rate initialization) (wait 5 seconds before trying next protocol)
ISO 15765-4 - 11-hit 500 kbps

ISO 15765-4 - 11-hit 250 kbps (only if EOBD/IOBD/OBDBFr test)

ISO 15765-4 - 29 it 500 kbps

ISO 15765-4 - 29 it 250 kbps (only if EOBD/IOBD/OBDBr test)

Check battery voltgge at the SAE J1962 connector pin 16.

Note the first protgcol that responds to the OBD request. Remainder of the tests, below shall be run psing this protocol.
Continue with cycling thru the remainder of the protocols.

Tablg 358 - Request current powertrain diagnostic datarequest message for all protpcols

Message directipn: | 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 ysed to determine PID support for PIDs.01-20 00 PID

Table 359 - ECU# x response: Request current powertrain diagnostic data response message

Message directipn: | 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 pyte A, representing support for PIDs 01 TXXXXXXX b DATA_A
#4 Data pyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data pyte \C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing-support for PIDs X b DATA D

Procedure:

10.12 Complete CARB Drive Cycle to Increment In-Use Performance Denominator

Purpose: To verify that the OBD general denominator and ignition counters increment properly and to warm up engine.
Procedure:

10.12.1 Drive vehicle according to the following conditions so that the OBD Condition Counter may increment:

Continuous idle time =30 seconds with vehicle speed <1 mph or rpm <1150 rpm and accelerator pedal released, at an
altitude <8000 feet (BARO >22 in Hg) and ambient temperature =20 °F.
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Cumulative time 2300 seconds with vehicle speed 225 mph (40 km/h), or 21150 rpm at an altitude <8000 feet (BARO
>22 in Hg) and ambient temperature =220 °F.

Cumulative time since engine start 2600 seconds, at an altitude <8000 feet (BARO >22 in Hg) and ambient temperature

220 °F.

Cumulative (does not have to be continuous) fueled engine operation for 210 seconds,at an altitude <8000 feet (BARO
>22 in Hg) and ambient temperature 220 °F for PHEV vehicles only.

NOTE: The software will monitor the following PIDs, if available: $0C (rpm), $0D (VSS), $1F (RUNTM) every 1.0 second
to determine vehicle conditions. The software will monitor OBDCOND every 1.0 second. The software will inform
user as soon as the drive cycle conditions have been completed and OBDCOND counter has incremented. See

Table 360

The specific deno
EOBD light-duty a
type of vehicle as ¢

oo™

Table 360 - Engine idle service $01 PID validation

inator requirements vary for light-duty gas and diesel, medium-duty diesel {dynhdg
d EOBD heavy-duty. They are summarized in Table 360. The vehicle shallbe test¢d according to the
etermined by the operator prompts.

cert), heavy-duty,

IUMPR Requirements by Region and Vehicle Type

engine operation
210 seconds

rpm 2450 rpm

rpm 2450 rpm

OBD-II LD OBD-Il MD OBD HD OBD HD EOBD LD EOBD HD
Criteria Gas + Diesel | Diesel (Dyno Cert) Gas Diesel Gas + Diesel Gas + Diesel
Time since start RUNTM RUNTM RUNTM RUNTM RUNTM RUNTM
2600 seconds 2600 seconds 2600 seconds 2600 seconds 2600 seconds 2600 seconds| 2600 seconds
Drive time above VSS 225 mph VSS 240 km/h
25 mph VSS 225 mph —OR — VSS 225 mph rpm 21150 VSS 240 km/H —OR—
2300 seconds rpm 21150 rpm 21150
. VSS <1 mph VSS <1.6 km/h
>3|g|e time VSS <1 mph > oR mp VSS'€1 mph om <1150 | VSS 1.6 kmA > oR
230 seconds
rpm <1150 rpm <1150
PHEYV fueled

Prompt user to idlg
driving the vehicle
counter, the 30 se
Timer.” The user s
than 20 °F.

NOTE 1: Ifthe VS

Idle time

for 30 seconds, drive the‘vehicle at 225 mph (40 km/h) (or 21150 rpm) for 300 sec
n any manner for an additional 270 seconds. Display the status of the OBDCOND cqg
tonds “Idle Timer,” the 300 seconds “25 mph/40 km/h Driving Timer” and the 600 se
nould be reminded 10 perform the test at altitudes less than 8000 feet and ambient te

S PID is.present, the software will use the VSS criteria rather than the rpm criteria for
evaluation for light-duty, medium-duty vehicles and heavy-duty gas vehicles. Heavy-duty diesel vehicles

will use the rpavcriteria for drive time and Idle time evaluation. If PID $1C is calibrated to $22
(meets light=duty and heavy-duty OBD), the rpm criteria will be used for the drive time and IdI

bnds, and continue
unter, the IGNCTR
conds “Total Drive
mperatures greater

the Drive time and

for a diesel vehicle
b time evaluation.

NOTE 2:

The rpm criteria for idle time is defined as <200 rpm above normal warmed up idle speed (in drive for an auto

trans); however, the software has no way to determine the normal idle speed of the vehicle. The criteria is
evaluated as <1150 rpm as a surrogate.

10.12.2 [For all protocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service $01 PID request message
and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).

Table 361 - 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 X PID
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Table 362 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 15t 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

C1 = Conditional — “DATA_B - D” depend on selected PID value

C2 = Conditional — parameter is only present if supported by the ECU

C3 = Conditionall— parameters and values for “DATA_B - D” depend on selected PID number and are only induded if PID is

supported hy the ECU

NOTE: If multiple |modules support I/M Readiness functionality, utilize only the responses) from magdule that supports
Service $0P, INFOTYPE $08 or $0B to perform this test. Based on the responsesin 10.9, utilise] INFOTYPE $08 or
$0B to get|OBDCOND counter data.

10.12.3 [For all prgtocols] Transmit Service $09, INFOTYPE = $08 if IPT supported:

Table 363 - Request vehicle information request message for all protocols

Message directipn: | 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 364 - 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 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 or 20 (shown as 20 in this example) 14 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 IGNQNTR_B: Xcounts 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 02SCOMP1_A: X counts XX 0O2SCOMP1_A
#17 02SCOMP1_B: X counts XX 02SCOMP1_B
#18 O2SCOND1_A: X counts XX O2SCOND1_A
#19 0O2SCOND1_B: X counts XX 0O2SCOND1_B
#20 02SCOMP2_A: X counts XX 02SCOMP2_A
#21 02SCOMP2_B: X counts XX 02SCOMP2_B
#22 0O2SCOND2_A: X counts XX O2SCOND2_A
#23 0O2SCOND2_B: X counts XX O2SCOND2_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 AIRCIOMP_A: X counts XX AIRCOMP_A
#29 AIRCOMP_B: X counts XX AIRCOMP_B
#30 AIRCIOND_A: X counts XX AIRCOND_A
#31 AIRCOND_B: X counts XX AIRCOND_B
#32 EVARCOMP_A . X'¢ounts XX EVAPCOMP_A
#33 EVARCOMP_B:*X counts XX EVAPCOMP_B
#34 EVARPCOND’ A: X counts XX EVAPCOND_A
#35 EVARCOND_B: X counts XX EVAPCOND_B
#36 SO2SECOMP+—A—Xcounts XK SO2SCOMP1_A
#37 S0O2SCOMP1_B: X counts XX SO2SCOMP1_B
#38 SO2SCOND1_A: X counts XX SO2SCOND1_A
#39 SO2SCOND1_B: X counts XX SO2SCOND1_B
#40 S0O2SCOMP2_A: X counts XX SO2SCOMP2_A
#41 S02SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2_A: X counts XX SO2SCOND2_A
#43 S0O2SCOND2_B: X counts XX SO2SCOND2_B
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Table 365 - Request vehicle information response message for SAE 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 01-10 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

10.12.4 [For all prgtocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

Table 366 - Request vehicle information request message for all protocols

Message directipn: | 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 0B INFTYP
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Table 367 - 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 0B INFTYP
#3 Number of data items: 16 or 18 (16 in this example) 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
#38 HCCATCOMP_A: X counts XX HCCATCOMP_A
#9 HCCATCOMP_B: X counts XX HCCATCOMP_B
#10 HCCATCOND_A: X counts XX HCCATCOND_A
#11 HCCATCOND_B: X counts XX HCCATCOND_B
#12 NCATCOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATCOND_A: X counts XX NCATCOND_A
#15 NCATCOND_B: X counts XX NCATCOND_B
#16 NAD$COMP_A: X counts XX NADSCOMP_A
#17 NAD$COMP_B: X counts XX NADSCOMP_B
#18 NAD$COND_A: X counts XX NADSCOND_A
#19 NAD$COND _B: X counts XX NADSCOND_B
#20 PMCPMP_A: X counts XX PMCOMP_A
#21 PMCPDMP B: X counts XX PMCOMP B
#22 PMCPND_A: X counts XX PMCOND_A
#23 PMCPND_B: X counts XX PMCOND_B
#24 EGSCOMP_A: X counts XX EGSCOMP_A
#25 EGSCOMP_B: X counts XX EGSCOMP_B
#26 EGSCOND_A: X counts XX EGSCOND_A
#27 EGSCOND B: X counts XX EGSCOND B
#28 EGRCOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCOND_A: X counts XX EGRCOND_A
#31 EGRCOND _B: X counts XX EGRCOND B
#32 BPCOMP_A: X counts XX BPCOMP_A
#33 BPCOMP B: X counts XX BPCOMP B
#34 BPCOND_A: X counts XX BPCOND_A
#35 BPCOND_B: X counts XX BPCOND_B
Table 368 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
Data Byte Parameter Name Cvt Hex Value | Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfoFype M 08 INFTYP_
#3 MessageCount M 01-09 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:

For OBD-II, CNOBD, and EOBD with IPT (based on user prompt):

The OBDCOND counter must increment within £ 20 seconds of the tool determination that the CARB drive cycle conditions
have been met using the criteria listed below in conjunction with Table 360 and vehicle type based on operator prompts:

For HEV fueled engine operation, monitor for rpm >450 for 10 seconds.

rom >450 rpm for >600 seconds.

The engine has been started. Monitor for RUNTM >0 seconds. If RUNTM is not available, monitor for rpm >450 rpm.

Cumulative engine run time is 2600 seconds. Monitor for RUNTM >600 seconds. If RUNTM is not available, montor for

Cumulative en
VSS 225 mph
=300 seconds

Continuous idl
<1 mph. If RU
accumulating i
again if idle co

The above conditi

conditions and tha
have engine contrg

For EOBD/IOBD/O
The OBDCOND c
specified above (e
will ensure that the|

Procedure:

10.12.5 When the
been met,

gine run time 225 mph (40 km/h) is 2300 seconds. Monitor for RUNTM increage\2
(40 km/h). If RUNTM is not available, monitor for rpom >450 rpm and VSS"225
pr rom >1150 indicated in Table 358.

b time at vehicle speed <1 mph is 230 seconds. Monitor for RUNTM inhcrease >30 s
NTM is not available, monitor for rpom >450 rpm and VSS <1 mph for, 230 seconds.
Hle time, reset idle timer to zero if idle conditions are no longer being met and accum
nditions are being met later in the driving cycle.)

bns require that the user is driving the vehicle within the stated altitude and ambig

BOO seconds when
mph (40 km/h) for

econds when VSS
(While idle timer is
ulate idle time once

ent air temperature

the accelerator pedal is released when the vehicle isStopped. Note: Some powertrain control systems

Is that can start and stop the engine without regard to ignition position.
BDBr without IPT (based on user prompt):

bunter is not supported. Assume the OBDCOND counter has incremented after

he four conditions

ngine start, run time >600 seconds, time >40 km/h, and idle time >30 seconds) has been satisfied. This

engine is warmed up for 10.12.

software has determined that the OBDCOND counter has incremented and the drivi
the software should stap sending Service $01 and Service $09 requests, prompt the

vehicle in & safe location withoutturning off the ignition, then prompt the operator to continue w

10.13 Verify Servig

Purpose: To verif
each ECU and to g

NOTE: Some pow

e $01 - Request.Current Powertrain Diagnostic Data, Engine Running

that all EGUs respond correctly to Service $01 requests, to determine which PID
heck thatthe returned data is valid for a warm, engine-idle condition.

erirain control systems have engine controls that can start and stop the engine witho

ng conditions have
bperator to stop the
th the test.

5 are supported by

it regard to ignition

position.

Procedure:

10.13.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $CO0, and $EO request
messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each
ECU as being supported.
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Table 369 - 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 XX PID

Table 370 - Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Requiest current powertrain diagnostic data response SID M 41 SIDPR
daja record of supported PIDs = | PIDREC _

#2 1st supported PID M XX PID
#3 DATA_A: supported PIDs, M XXXXXHXX DATA A
#4 DATA_B: supported PIDs, M XXXXXAXX DATA_B
#5 DATA_C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX 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:

Required PIDs must be supported for all vehicles (ALL), gasolineengines (G), or diesel engines

D) as specified in

Table 375. At leasfone ECU must support the required data. If mote.than one ECU supports the PID, then each ECU must

meet the requireménts specified under “Required Value.” The table specifies whether lack of support wil

or a Warning. A fa
support for a PID
additional analysis|
gasoline or diesel §

If an ECU indicatg
ECU does NOT a
failure. Except for
as a failure.

10.13.2 [For 1SO 1

that is highly likely to be required to betsupported by most vehicle manufacturers|
by the vehicle manufacturer. For 2040 MY and beyond, use PID $01, DATA_B,
PID support rather than Operator Prompt 4.

s that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is
ctually support the PID/TID/OBDMID/INFOTYPE when it is requested then this sh
PID $00, if a PID Supported PID for an ECU indicates that no PIDs are supported, t

generate a Failure

lure is defined as lack of support as required in the OBD-II regulations. A warning ig defined as lack of

Warnings require
bit 3 to determine

supported, but that
Il be flagged as a
is shall be flagged

5765-4 protocol enly] Transmit request for all PIDs as two messages (PIDs $00, $20, $40, $60, $80,

$A0), and [PIDs $C0, $EQ)'and again note results.
Table 371 - Requéstcurrent powertrain diagnostic data request message for ISO 15765-4 protocol
Message directipn:_\| External test equipment — All ECUs
Message Tylpc. chucat
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 PID 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 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-EQ A0 PID
U= User Optional
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Table 372 - 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 1st 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
datarecard of supparted PlDs = [ PIDREC_
#n-4 mt" supported PID C1 XX PID
#n-3 DATA_A: supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 DATA_B: supported PIDs, Cc2 XXXXXAXX DATA_B
#n-1 DATA_C: supported PIDs, C2 HXXXXXAXXK DATA_C
#n Data D: supported PIDs ] C2 XXXXXAXX DATA D
C1 = Conditionall— PID value shall be the same value as included in the request message if suppotted by the ECU
C2 = Conditional|— value indicates PIDs supported; range of supported PIDs depends onselected PID value (fee C1)

Evaluation criteria:

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

10.13.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF,
$E1-$FF, hs determined in 10.12.1, send the corresponding Service $01 PID request message and note the

response.

Tablg 373 - 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 X PID

Table 374 - Request current powertrain diagnostic data response message

Data Byte Parameter Name Cvt Hex Value | Mnemonic

#1 Request current.pewertrain diagnostic data response SID M 41 SIDPR
dafa record-of 15t 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

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

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 375. Note: Scaling PID $4F may be utilized in some PID responses and must be
referenced if so utilized.
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It is not an error to return a PID that was not supported on J1850, and ISO 9141-2. On ISO 15765-4, the ECU shall not
respond to an unsupported PID. On ISO 14230-4, the ECU can either respond with a negative response message ($7F,
$12) or not respond to a request for an unsupported PID.

Table 375 - Engine warm idle service $01 PID validation

Engine Idle Service $01 PID Validation

PID

Required Support

Required Value

Comment

01, DATA_A, bit 7 G -Warn Bit 7 must be 0. 0 is MIL off.
01, DATA_A, bits 0-6 | G- Warn Bits 0-6 must be 0. No DTCs.
01, DATA B, hit0 ALL - Fail if OBD-II, Bit 0 must be 1 for at least one All spark and compression ignition

G - Fail if EOBD/IOBD/OBDBr

ECU.

engines must support misfire

maonitoring
=5

01, DATA_B, bit 1 ALL - Fail Bit 1 must be 1 for at least one All spark and \egmpression ignition
ECU. engines musb sypport fuel system

monitoring.

01, DATA_B, bit 2 ALL - Fail Bit 2 must be 1 for all ECUs. An ©BD ECU that supports Service
$01 PID $01 myst support
camprehensive pomponent
monitoring.

01, DATA_B, bit 3 Bit 3 can be 0 or 1 For 2010 MY, 0 = spark ignitioh engine.

and beyond, data must match 1 = compression ignition engine.
Prompt 4.

Note that for ECUs that.only

support CCM requireménts

(Service $01, PID $01/DATA_B,

bit 2 = 1), the status of Service $01,

PID $01, DATA B bit 3 is irrelevant

and may be-set to either gasoline

or diesel;

01, DATA_B, bit 4 G - Fail Bit 4 must'be 0 for spark ignition Misfire monitoring shall always
engines, compression ignition indicate complefe for spark ignition
engines that support full range engines or compression ignition
misfire, and ECUs, which do not engines that utilfze full range
support misfire monitoring, or must | misfire monitoring. For
be 1 before the misfire evaluation is | compression igrjition engine that
complete for compression ignition utilize the idle monitor through the
engines that utilize idle misfire 2019 MY, misfirg monitoring shall
monitor. Bit 4 must be 0 for any indicate complefe after the misfire
unsupported monitor in DATA_B evaluation is complete
bit 1. (1000 engine reys at idle, approx

60 seconds). Unsupported
monitors must indicate “ready.”

01, DATA_B, bit 5 Bit 5 can be 0 or 1. Bit 5 must be 0 | Fuel system may indicate
for any unsupported monitor in incomplete for spark ignition and
DATA_B bit 0. compression igrjition engines If

non-continuous monitors are
employed. Unsypported monitors
must indicate “ready.”

01, DATA_B, bit 6 ALL - Fail Bit 6 must be 0. CCM must always be complete.

01, DATA_B, bits 7 ALL - Fail Bit 7 must be 0. Reserved bits must be 0.

01, DATA_C, bit0 G - Fail Bit 0 must be 1 for at least one All spark ignition engines must

ECU for spark ignition engines. Bit
0 may be 0 or 1 for compression
ignition engines.

support catalyst

monitoring.

Compression ignition engines may
or may not support NMHC catalyst
monitoring.
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	5.1.2 Turn ignition on. Do not crank engine.
	5.1.3 Visually verify that the MIL is on for a minimum of 15 seconds. (MIL can stay on until engine cranking, or it is allowed to turn off after a minimum of 15 seconds .)

	5.2 Establish Communication (SAE J1978/ISO 15031-4), Ignition On, Engine Off
	5.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per SAE J1978/ISO 15031-4 in the following sequence:
	Table 1 - Request current powertrain diagnostic data request message for all protocols
	Table 2 - ECU# x response: Request current powertrain diagnostic data response message


	5.3 Clear DTCs (Service $04), Engine Off
	5.3.1 [For all protocols] Transmit Service $04 request message and observe response message.
	Table 3 - Clear/reset emission-related diagnostic information request message for all protocols
	Table 4 - Clear/reset emission-related diagnostic information response message


	5.4 Verify MIL Status Bit, Engine Off, Verify No Permanent DTCs
	5.4.1 [For all protocols] Send Service $01, PID $01 request message.
	Table 5 - Request current powertrain diagnostic data request message for all protocols
	Table 6 - ECU#1 response: Request current powertrain diagnostic data response message

	5.4.2 [For ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received with DTC count set to zero and no DTCs.
	Table 7 - Request emission-related diagnostic trouble codes with permanent status
	Table 8 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4


	5.5 Verify That All Service $06 - Request On-Board Monitoring Test Results, Engine Off
	5.5.1 [For all protocols] Transmit Service $06, OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the OBDMIDs reported by each ECU as ...
	Table 9 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for all protocols
	Table 10 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 11 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 15765-4 protocol

	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 $C0, $E0) and again note results.
	Table 12 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for ISO 15765-4 protocol
	Table 13 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs)

	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, and $E1-$FF as determined in 5.5.1, send the corresponding Service $06 request message and note the response.
	Table 14 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol
	Table 15 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)

	5.5.4 [ISO 9141-2, SAE 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 corresponding Service $06 request message and note the response.
	Table 16 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 17 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)

	5.5.5 [For all protocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to an unsupported OBDMID and does not terminate communication (single request).
	5.5.6 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	5.6 Verify Service $01 Data - Request Current Powertrain Diagnostic Data, Engine Off
	5.6.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported PID to determine which PIDs are supported. Note the PIDs reported by each ECU as being supported.
	Table 18 - Request current powertrain diagnostic data request message for all protocols
	Table 19 - Request current powertrain diagnostic data response message (report supported PIDs)

	5.6.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (PIDs $00, $20, $40, $60, $80, $A0), and (PIDs $C0, $E0) and again note results.
	Table 20 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 21 - Request current powertrain diagnostic data response message (report supported PIDs)

	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 22 - Request current powertrain diagnostic datarequest message for all protocols
	Table 23 - Request current powertrain diagnostic data response message

	5.6.4 Request the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to an unsupported PID and does not terminate communication (single request).
	5.6.5 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.
	Table 24 - Engine off service $01 PID validation
	Figure 10 - Determination of usage of byte B in addition to byte A for Service $01 PIDs $06 to $09 and PIDs $55 to $58


	5.7 Verify Service $08 - Control of On-Board System, Test or Component, Engine Off
	5.7.1 [For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported TID to determine which TIDs are supported. Note the TIDs reported by each ECU as being supported.
	Table 25 - Request control of on-board device request message (read supported TIDs) for all protocols
	Table 26 - Request control of on-board device response message (report supported TIDs)

	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 $C0, $E0) and again note results.
	Table 27 - Request control of on-board device request message (read supported TIDs) for ISO 15765-4 protocol
	Table 28 - Request control of on-board device response message (report supported TIDs)

	5.7.3 [For all protocols] Request next unsupported TID support TID ($20, $40, $60, $80, $A0, $C0, $E0) for all ECUs to ensure that the ECU can respond properly to an unsupported TID and does not terminate communication (single request).
	5.7.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	5.8 Establish Communication (SAE J1978/ISO 15031-4), Engine Running
	5.8.1 Move ignition to crank position and start engine or propulsion system active for Hybrid/PHEV. Let engine idle for 1 minute.
	5.8.2 Test tool sends Service $01 PID $00 request message for each of the protocols below per SAE J1978/ISO 15031-4 in the following sequence:
	Table 29 - Request current powertrain diagnostic data request message for all protocols
	Table 30 - ECU#x response: Request current powertrain diagnostic data response message


	5.9 Clear DTCs (Service $04), Engine Running
	5.9.1 [For all protocols] Send Service $04 to clear codes and verify that correct response is received.
	Table 31 - Clear/reset emission-related diagnostic information request message for all protocols
	Table 32 - Clear/reset emission-related diagnostic information response message
	Table 33 - Clear/reset emission-related diagnostic information response message


	5.10 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Running
	5.10.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU as being supported.
	Table 34 - Request current powertrain diagnostic data request message for all protocols
	Table 35 - Request current powertrain diagnostic data response message (report supported PIDs)

	5.10.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (PIDs $00, $20, $40, $60, $80, $A0), and (PIDs $C0, $E0) and again note results.
	Table 36 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 37 - Request current powertrain diagnostic data response message (report supported PIDs)

	5.10.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF, as determined in 5.10.1, send the corresponding Service $01 PID request message and note the response.
	Table 38 - Request current powertrain diagnostic data request message for all protocols
	Table 39 - Request current powertrain diagnostic data response message

	5.10.4 [For all protocols] Request the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to unsupported PID and does not terminate communication (single request).
	5.10.5 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.
	Table 40 - Engine idle service $01 PID validation


	5.11 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running
	5.11.1 [For all protocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs.
	Table 41 - Request powertrain freeze frame data response message for all protocols
	Table 42 - Request powertrain freeze frame data response message

	5.11.2 [For all protocols] Transmit Service $02, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0, Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU as being s...
	Table 43 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 44 - Request powertrain freeze frame data response message (report freeze frame PID values)

	5.11.3 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to unsupported PID and does not terminate communication (single request).
	5.11.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.
	5.11.5 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs, up to three messages (PIDs $00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $C0, $E0) through the highest supported PID and again note results.
	Table 45 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4 protocol
	Table 46 - Request powertrain freeze frame data response message (report freeze frame PID values)

	5.11.6 [For ISO 15765-4 protocol only] 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.
	Table 47 - Request powertrain freeze frame data response message for all protocols
	Table 48 - Request powertrain freeze frame data response message


	5.12 Verify Service $03 - Request Emission-Related DTCs, Engine Running
	5.12.1 [For all protocols] Transmit Service $01, PID $01 request message and note results.
	Table 49 - Request current powertrain diagnostic data request message for all protocols
	Table 50 - ECU# x response: Request current powertrain diagnostic data response message

	5.12.2 [For all protocols] Transmit Service $03 request. Verify that a proper response is received.
	Table 51 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 52 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 53 - Request emission-related diagnostic trouble codes response message for ISO 14230-4


	5.13 Verify Service $05 - Request Oxygen Sensor Monitoring Test Results, Engine Running
	5.13.1 [For all protocols] Transmit Service $05, Test ID $00, HO2S12 ($02) and note response. (All vehicles that support Service $05 should have at least one O2 sensor [HO2S12]; TID $00 is not defined.)
	Table 54 - Request oxygen sensor monitoring test results request message for all protocols


	5.14 Verify Service $06 - Request On-Board Monitoring Test Results, Engine Running
	5.14.1 [For all protocols] Transmit Service $06 OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the OBDMIDs reported by each ECU as ...
	Table 55 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for all protocols
	Table 56 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 57 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 15765-4 protocol

	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 $C0, $E0) and again note results.
	Table 58 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for ISO 15765-4 protocol
	Table 59 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs)

	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 60 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol
	Table 61 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)
	Table 62 - OBDMID validation

	5.14.4 [ISO 9141-2, SAE 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 corresponding Service $06 request message and note the response.
	Table 63 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols only
	Table 64 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)

	5.14.5 [For all protocols] Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to an unsupported OBDID and does not terminate communication (single request).
	5.14.6 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	5.15 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Running
	5.15.1 [For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC count set to zero and no DTCs.
	Table 65 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 66 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 67 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 14230-4


	5.16 Verify Service $08 - Request Control of On-Board System, Test, or Component, Engine Running
	5.16.1 [For all protocols] Transmit Service $08, TID support TIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request message through the highest supported TID to determine which TIDs are supported. Note TIDs reported by each ECU as being supported.
	Table 68 - Request control of on-board device request message (read supported TIDs) for all protocols
	Table 69 - Request control of on-board device response message (report supported TIDs)

	5.16.2 [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 $C0, $E0) and again note results.
	Table 70 - Request control of on-board device request message (read supported TIDs) for ISO 15765-4 protocol
	Table 71 - Request control of on-board device response message (report supported TIDs)

	5.16.3 [For all protocols] Request next unsupported TID support TID ($00, $20, $40, $60, $80, $A0, $C0, $E0) for all ECUs to ensure that the ECU can respond properly to an unsupported TID and does not terminate communication (single request).
	5.16.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	5.17 Verify Service $09 - Request Vehicle Information, Engine Running
	5.17.1 [For all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported INFOTYPE to determine which INFOTYPEs are supported. Note the INFOTYPEs reported by each ECU a...
	Table 72 - Request vehicle information request message (request supported InfoType) for all protocols
	Table 73 - Request vehicle information response message (request supported InfoType) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols only
	Table 74 - Request vehicle information response message (request supported InfoType) for ISO 15765-4 protocol

	5.17.2 [For ISO 15765-4 protocol only] Transmit request for all INFOTYPEs as two messages (INFOTYPEs $00, $20, $40, $60, $80, $A0), and (INFOTYPEs $C0, $E0) and again note results.
	Table 75 - Request vehicle information request message (request supported InfoType) for ISO 156765-4 protocol
	Table 76 - Request vehicle information response message (request supported InfoType)

	5.17.3 [For all protocols] Request next unsupported INFOTYPE-support INFOTYPE ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs to ensure ECU can respond properly to an unsupported INFOYTPE and does not terminate communication (single request).
	5.17.4 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.
	5.17.5 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $01 if VIN is supported.
	Table 77 - Request vehicle information request message for all protocols
	Table 78 - Request vehicle information response message

	5.17.6 [For all protocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN is supported.
	Table 79 - Request vehicle information request message for all protocols
	Table 80 - Request vehicle information response message for ISO 15765-4
	Table 81 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
	Table 82 - VIN year character

	5.17.7 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.
	Table 83 - Request vehicle information request message for all protocols
	Table 84 - Request vehicle information response message

	5.17.8 [For all protocols] Transmit Service $09, INFOTYPE = $04 (CALID).
	Table 85 - Request vehicle information request message for all protocols
	Table 86 - Request vehicle information response message (1) for ISO 15765-4
	Table 87 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.9 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if CVN is supported.
	Table 88 - Request vehicle information request message for all protocols
	Table 89 - Request vehicle information response message

	5.17.10 [For all protocols] Transmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.
	Table 90 - Request vehicle information request message for all protocols
	Table 91 - Request vehicle information response message for ISO 15765-4
	Table 92 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.11 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $07 if IPT supported.
	Table 93 - Request vehicle information request message for all protocols
	Table 94 - Request vehicle information response message

	5.17.12 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT is supported.
	Table 95 - Request vehicle information request message for all protocols
	Table 96 - Request vehicle information response message (1) for ISO 15765-4
	Table 97 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.13 [For all protocols] Transmit Service $09, INFOTYPE = $0B if IPT is supported.
	Table 98 - Request vehicle information request message for all protocols
	Table 99 - Request vehicle information response message (1) for ISO 15765-4
	Table 100 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.14 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $09.
	Table 101 - Request vehicle information request message for all protocols
	Table 102 - Request vehicle information response message
	Table 103 - Request vehicle information request message for ISO 15765-4
	Table 104 - Request vehicle information response message (1) for ISO 15765-4
	Table 105 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2
	Table 106 - ECU name data byte description

	5.17.15 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $0C if ESN is supported.
	Table 107 - Request vehicle information request message for all protocols
	Table 108 - Request vehicle information response message

	5.17.16 [For all protocols] Transmit Service $09, INFOTYPE = $0D (ESN) if ESN is supported.
	Table 109 - Request vehicle information request message for all protocols
	Table 110 - Request vehicle information response message for ISO 15765-4
	Table 111 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.17 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $0E if EROTAN is supported.
	Table 112 - Request vehicle information request message for all protocols
	Table 113 - Request vehicle information response message

	5.17.18 [For all protocols] Transmit Service $09, INFOTYPE = $0F (EROTAN) if EROTAN is supported.
	Table 114 - Request vehicle information request message for all protocols
	Table 115 - Request vehicle information response message for ISO 15765-4
	Table 116 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	5.17.19 [For ISO 15765-4 protocol] Transmit Service $09, INFOTYPE = $12 if INFOTYPE $12 if supported..
	Table 117 - Request vehicle information request message for ISO 15765-4
	Table 118 - Request vehicle information response message for ISO 15765-4

	5.17.20 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $13 (TG/EFN) if TG/EFN is supported.
	Table 119 - Request vehicle information request message for all protocols
	Table 120 - Request vehicle information response message for ISO 15765-4

	5.17.21 [For ISO 15765-4 protocol] Transmit Service $09, INFOTYPE = $14 if INFOTYPE $14 if supported.
	Table 121 - Request vehicle information request message for ISO 15765-4
	Table 122 - Request vehicle information response message for ISO 15765-4

	5.17.22 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $16 (Engine Run/Idle Time) if Engine Run/Idle Time is supported.
	Table 123 - Request vehicle information request message for all protocols
	Table 124 - Request vehicle information response message for ISO 15765-4

	5.17.23 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $17 (Distance/Fuel Used) if Distance/Fuel Used is supported.
	Table 125 - Request vehicle information request message for all protocols
	Table 126 - Request vehicle information response message for ISO 15765-4

	5.17.24 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $18 (PKE/EOE) if PKE/EOE is supported.
	Table 127 - Request vehicle information request message for all protocols
	Table 128 - Request vehicle information response message for ISO 15765-4

	5.17.25 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $19 (PSA) if Propulsion System Active is supported.
	Table 129 - Request vehicle information request message for all protocols
	Table 130 - Request vehicle information response message for ISO 15765-4

	5.17.26 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1A (PHEVDD) if PHEV Distance Data is supported.
	Table 131 - Request vehicle information request message for all protocols
	Table 132 - Request vehicle information response message for ISO 15765-4

	5.17.27 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1B (CDFC/CIFC) if CDFC/CIFC is supported.
	Table 133 - Request vehicle information request message for all protocols
	Table 134 - Request vehicle information response message for ISO 15765-4

	5.17.28 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1C (CDEOGE/CDERGE/GE) if CDEOGE/CDERGE/GE is supported.
	Table 135 - Request vehicle information request message for all protocols
	Table 136 - Request vehicle information response message for ISO 15765-4

	5.17.29 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1D (AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIME2) if AGSA_TIME1/AGSA_TIME2/AGSB_TIME1/AGSB_TIME2 is supported.
	Table 137 - Request vehicle information request message for all protocols
	Table 138 - Request vehicle information response message for ISO 15765-4

	5.17.30 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1E (VRHC_TIME1/VRHC_TIME2) if VRHC_TIME1/VRHC_TIME2 is supported.
	Table 139 - Request vehicle information request message for all protocols
	Table 140 - Request vehicle information response message for ISO 15765-4

	5.17.31 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $1F (AAF1_TIME1/AAF1_TIME2/AAF2_TIME1/AAF2_TIME2) if Active Aerodynamic Feature #1 Timer 1 or Active Aerodynamic Feature #1 Timer 2 or Active Aerodynamic Feature #2 Timer 1 or Ac...
	Table 141 - Request vehicle information request message for all protocols
	Table 142 - Request vehicle information response message for ISO 15765-4

	5.17.32 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $21 (EDSM_TIME1/DSM1_TIME1/DSM2_TIME1/DSM3_TIME1/DSM4_TIME1) if “Eco” Driver-Selectable Mode Timer/Driver-Selectable Mode Timer 1/Driver-Selectable Mode Timer 2/Driver-Selectable...
	Table 143 - Request vehicle information request message for all protocols
	Table 144 - Request vehicle information response message for ISO 15765-4

	5.17.33 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $22 (ISS_TIME1/ERC_TIME1/EOC_TIME1) if Idle Stop-Start Timer/Engine Running Coasting Timer/Engine Off Coasting Timer is supported.
	Table 145 - Request vehicle information request message for all protocols
	Table 146 - Request vehicle information response message for ISO 15765-4

	5.17.34 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $23 (DCTE1_CNTS/DCTU1_CNTS/DCTE2_CNTS/DCTU2_CNTS/DCTE3_CNTS/DCTU3_CNTS) if Driver Coaching Technology 1 Enabled Counter/Driver Coaching Technology 1 Utilized Counter/Driver Coach...
	Table 147 - Request vehicle information request message for all protocols
	Table 148 - Request vehicle information response message for ISO 15765-4

	5.17.35 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $24 (EWU_TIME/TWU_TIME) if Active Engine Warm-up Timer/Active Transmission Warm-up Timer is supported.
	Table 149 - Request vehicle information request message for all protocols
	Table 150 - Request vehicle information response message for ISO 15765-4

	5.17.36 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $25 (OCCT1_TIME1/OCCT1_TIME2) if Active Off-Cycle Credit Technology #1 Timer 1/Active Off-Cycle Credit Technology #1 Timer 2 is supported.
	Table 151 - Request vehicle information request message for all protocols
	Table 152 - Request vehicle information response message for ISO 15765-4

	5.17.37 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $26 (OCCT2_TIME1/OCCT2_TIME2) if Active Off-Cycle Credit Technology #2 Timer 1/Active Off-Cycle Credit Technology #2 Timer 2 is supported.
	Table 153 - Request vehicle information request message for all protocols
	Table 154 - Request vehicle information response message for ISO 15765-4

	5.17.38 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $27 (OCCT3_TIME1/OCCT3_TIME2) if Active Off-Cycle Credit Technology #3 Timer 1/Active Off-Cycle Credit Technology #3 Timer 2 is supported.
	Table 155 - Request vehicle information request message for all protocols
	Table 156 - Request vehicle information response message for ISO 15765-4

	5.17.39 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $28 (OCCT4_TIME1/OCCT4_TIME2) if Active Off-Cycle Credit Technology #4 Timer 1/Active Off-Cycle Credit Technology #4 Timer 2 is supported.
	Table 157 - Request vehicle information request message for all protocols
	Table 158 - Request vehicle information response message for ISO 15765-4

	5.17.40 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $29 (OCCT5_TIME1/OCCT5_TIME2) if Active Off-Cycle Credit Technology #5 Timer 1/Active Off-Cycle Credit Technology #5 Timer 2 is supported.
	Table 159 - Request vehicle information request message for all protocols
	Table 160 - Request vehicle information response message for ISO 15765-4


	5.18 Verify Service $01 Data in Reverse Order
	5.18.1 [For all protocols] Transmit Service $01, PID support PIDs $E0, $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 supported.
	Table 161 - Request current powertrain diagnostic data request message, reverse order for all protocols
	Table 162 - Request current powertrain diagnostic data response message (report supported PIDs)

	5.18.2 [For ISO 15765-4 protocol only] Transmit request for all PID support PIDs as two messages (in reverse order) (PIDs $E0, $C0) and (PIDs $A0, $80, $60, $40, $20, $00) and again note results.
	Table 163 - Request current powertrain diagnostic data request message, reverse order for ISO 15765-4 protocol
	Table 164 - Request current powertrain diagnostic data response message (report supported PIDs)

	5.18.3 [For all protocols] Request all PIDs except PID support 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. For ISO 15765-4 protocol only, ...
	Table 165 - Request current powertrain diagnostic data request message for all protocols
	Table 166 - Request current powertrain diagnostic data response message

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

	5.19 Verify Service $01 Idle Message Timing
	5.19.1 [ISO 9141-2, SAE J1850, and ISO 14230-4 protocols only] Transmit the Service $01 PID $00 request at the maximum allowed time interval (4900 ms) for 15 seconds (three requests).
	Table 167 - Request current powertrain diagnostic data request message for all protocols
	Table 168 - Request current powertrain diagnostic data response message (report supported PIDs)


	5.20 Verify Service $01 Burst Message Timing
	5.20.1 [For all protocols] Transmit the Service $01 PID $00 request at the maximum allowed rate. Alternate between Service $01 PID $00 and PID $01.
	Table 169 - Request current powertrain diagnostic data request message for all protocols
	Table 170 - Request current powertrain diagnostic data response message (report supported PIDs)


	5.21 Verify Reserved/Unused Services, Engine Running
	5.21.1 [For ISO 15765-4 protocol only] Transmit a Service $00 and $0B through Service $0F request messages. Wait for approximately 2.0 seconds for a response and continue.
	Table 171 - Request emission-related diagnostic trouble codes with permanent status

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


	6. Test vehicle and set a pending code by inducing a fault
	6.1 Induce Circuit Fault
	6.1.1 With ignition off and engine off, disconnect a sensor that is tested continuously (e.g., ECT, TP, IAT, MAF, etc.) but will not prevent the engine from starting; a fault that will generate a MIL light and a single DTC with the engine idling in a ...
	6.1.2 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a pending DTC. Note: Some powertrain control systems have engine controls that can start and stop the engine without regard to ign...

	6.2 Establish Communication (SAE J1978/ISO 15031-4), Engine Running
	6.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 172 - Request current powertrain diagnostic data request message for all protocols
	Table 173 - ECU#x response: Request current powertrain diagnostic data response message


	6.3 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Off
	6.3.1 Every 0.500 second, 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...
	6.3.2 [For all protocols] Transmit a Service $07 request message.
	Table 174 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 175 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 176 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for SAE J1850, ISO 9141-2, and ISO 14230-4


	6.4 Verify Service $03 - Request Emission-Related DTCs, Engine Running
	6.4.1 [For all protocols] Transmit Service $03. Verify that a proper response is received.
	Table 177 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 178 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 179 - Request emission-related diagnostic trouble codes response message for ISO 14230-4

	6.4.2 [For all protocols] Transmit Service $01, PID $01 request message and note results.
	Table 180 - Request current powertrain diagnostic data request message for all protocols
	Table 181 - ECU# x response: Request current powertrain diagnostic data response message


	6.5 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running
	6.5.1 [For all protocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs.
	Table 182 - Request powertrain freeze frame data response message for all protocols
	Table 183 - Request powertrain freeze frame data response message

	6.5.2 [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, $C0, and $E0, Frame $00 request messages...
	Table 184 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 185 - Request powertrain freeze frame data response message (report freeze frame PID values)

	6.5.3 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs $00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $C0, $E0) through the highest supported PID and again note results.
	Table 186 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4
	Table 187 - Request powertrain freeze frame data response message (report freeze frame PID values)

	6.5.4 [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), as determined in 6.4.2, send the corresponding Service $02 Frame $00 PID request message and evaluate the re...
	Table 188 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 189 - Request current powertrain diagnostic data response message

	6.5.5 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU that has a freeze frame DTC as a group and note the response.
	Table 190 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 191 - Request current powertrain diagnostic data response message

	6.5.6 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs (if available as determined in 6.4.2) to ensure ECU can respond properly to unsupported PID and does not terminate communication (si...
	6.5.7 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	6.6 Continue to Induce Circuit Fault (EOBD/IOBD/OBDBr Only)
	6.6.1 For OBD-II, skip to Section 7. For EOBD/IOBD/OBDBr, continue to 6.6.2 for second driving cycle. Go to Section 7 for third driving cycle.
	6.6.2 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. Keep sensor disconnected.
	6.6.3 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a pending. Note: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignitio...
	6.6.4  Continue to Section 7.


	7. Test vehicle and set a confirmed code and MIL by retaining fault
	7.1 Continue to Induce Circuit Fault
	7.1.1 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. Keep sensor disconnected. If disconnecting the sensor causes starting issues, the engine can be started and then the sensor can be disconnected.
	7.1.2 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a confirmed DTC and illuminate the MIL. Note: Some powertrain control systems have engine controls that can start and stop the eng...

	7.2 Establish Communication (SAE J1978/ISO 15031-4), Engine Running
	7.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 192 - Request current powertrain diagnostic data request message for all protocols
	Table 193 - ECU# x response: Request current powertrain diagnostic data response message


	7.3 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Running
	7.3.1 [For all protocols] Every 0.500 second, tool will request pending DTCs by transmitting a Service $07 request message. If DTC is set, tool will inform the user that DTC has been set and continue. If after 30 seconds, no pending DTC is set, the to...
	Table 194 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 195 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 196 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for SAE J1850, ISO 9141-2, and ISO 14230-4
	Table 197 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4


	7.4 Verify Service $03 - Request Emission-Related DTCs, Engine Running
	7.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper response is received.
	Table 198 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 199 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 200 - Request emission-related diagnostic trouble codes response message for SAE J1850, ISO 9141-2, and ISO 14230-4
	Table 201 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 202 - Request emission-related diagnostic trouble codes response message for ISO 14230-4

	7.4.2 [For all protocols] Transmit Service $01, PID $01 request message and note results.
	Table 203 - Request current powertrain diagnostic data request message for all protocols
	Table 204 - ECU# x response: Request current powertrain diagnostic data response message


	7.5 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running
	7.5.1 [For all protocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs. Freeze frame must be present in at least one ECU while a confirmed DTC is present.
	Table 205 - Request powertrain freeze frame data response message for all protocols
	Table 206 - Request powertrain freeze frame data response message

	7.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0, Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU a...
	Table 207 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 208 - Request powertrain freeze frame data response message (report freeze frame PID values)

	7.5.3 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs $00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $C0, $E0) through the highest supported PID and again note results.
	Table 209 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4
	Table 210 - Request powertrain freeze frame data response message (report freeze frame PID values)
	Table 211 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 212 - Request current powertrain diagnostic data response message

	7.5.4 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU that has a freeze frame DTC as a group and note the response.
	Table 213 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 214 - Request current powertrain diagnostic data response message

	7.5.5 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs (if available as determined in 7.5.2) to ensure ECU can respond properly to unsupported PID and does not terminate communication (si...
	7.5.6 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.


	8. Test vehicle with fault repaired
	8.1 Repair Circuit Fault and Complete One Driving Cycle, MIL Illuminated
	8.1.1 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU, connect sensor.
	8.1.2 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to run monitor and detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and sto...
	8.1.3 Turn ignition off (engine off) for 30 seconds. (This completes one driving cycle with no fault.)
	8.1.4 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop the engine wit...

	8.2 Establish Communication (SAE J1978/ISO 15031-4), Engine Running
	8.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 215 - Request current powertrain diagnostic data request message for all protocols
	Table 216 - ECU# x response: Request current powertrain diagnostic data response message


	8.3 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Running
	8.3.1 [For all protocols] Every 0.500 second, tool will request pending DTCs. If DTCs is no longer set, tool will prompt user that DTC has been cleared and to continue. If pending DTC continues to stay set, every 30 seconds the tool will prompt the us...
	8.3.2 Transmit a Service $07 request message.
	Table 217 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 218 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 219 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 14230-4


	8.4 Verify Service $03 - Request Emission-Related DTCs, Engine Running
	8.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper response is received.
	Table 220 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 221 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 222 - Request emission-related diagnostic trouble codes response message for SAE J1850, ISO 9141-2, and ISO 14230-4
	Table 223 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 224 - Request emission-related diagnostic trouble codes response message for ISO 14230-4

	8.4.2 [For all protocols] Transmit Service $01, PID $01 request message and note the results.
	Table 225 - Request current powertrain diagnostic data request message for all protocols
	Table 226 - ECU# x response: Request current powertrain diagnostic data response message


	8.5 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running
	8.5.1 [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 while a confirmed DTC is present.
	Table 227 - Request powertrain freeze frame data response message for all protocols
	Table 228 - Request powertrain freeze frame data response message

	8.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0, Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU a...
	Table 229 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 230 - Request powertrain freeze frame data response message (report freeze frame PID values)

	8.5.3 Evaluation Criteria
	8.5.4 [For ISO 15765-4 protocol only] Transmit request for all supported PID support PIDs up to three messages (PIDs $00, $20, $40) (PIDs $60, $80, $A0), and (PIDs $C0, $E0) through the highest supported PID and again note results.
	Table 231 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4 protocol
	Table 232 - Request powertrain freeze frame data response message (report freeze frame PID values)

	8.5.5 [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), as determined in 8.5.2, send the corresponding Service $02 Frame $00 PID request message and note the respon...
	Table 233 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 234 - Request current powertrain diagnostic data response message

	8.5.6 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU that has a freeze frame DTC as a group and note the response.
	Table 235 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 236 - Request current powertrain diagnostic data response message

	8.5.7 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs (if available as determined in 8.4.2) to ensure ECU can respond properly to unsupported PID and does not terminate communication (si...
	8.5.8 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	8.6 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Running
	8.6.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.
	Table 237 - Request emission-related diagnostic trouble codes with permanent status
	Table 238 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4



	9. Test vehicle with no faults after THREE or FOUR driving cycles completed
	9.1 Complete Two or More Additional Driving Cycles
	9.1.1 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. (This completes two driving cycles with no fault.)
	9.1.2 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop the engine wit...
	9.1.3 Turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. (This completes three driving cycles with no fault.)
	9.1.4 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop the engine wit...
	9.1.5 If the MIL is off, continue to 9.2; otherwise, turn ignition off (engine off) for 30 seconds or longer, as appropriate for the ECU. (This completes an additional driving cycles with no fault.)
	9.1.6 Start engine or propulsion system active for Hybrid/PHEV, let idle for 1 minute or whatever time it takes to detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop the engine witho...

	9.2 Establish Communication (SAE J1978/ISO 15031-4), Engine Running
	9.2.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 239 - Request current powertrain diagnostic data request message for all protocols
	Table 240 - ECU# x response: Request current powertrain diagnostic data response message


	9.3 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Running
	9.3.1 [For all protocols] Transmit a Service $07 request message.
	Table 241 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 242 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 243 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 14230-4


	9.4 Verify Service $03 - Request Emission-Related DTCs, Engine Running
	9.4.1 [For all protocols] Transmit Service $03 request message. Verify that a proper response is received.
	Table 244 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 245 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 246 - Request emission-related diagnostic trouble codes response message for SAE J1850, ISO 9141-2, and ISO 14230-4
	Table 247 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 248 - Request emission-related diagnostic trouble codes response message for ISO 14230-4

	9.4.2 [For all protocols] Transmit Service $01, PID $01 request message and note the results.
	Table 249 - Request current powertrain diagnostic data request message for all protocols
	Table 250 - ECU# x response: Request current powertrain diagnostic data response message

	9.4.3 Record MIL status (DATA_A bit 7) in vehicle log file - MIL must not be illuminated or this will be flagged as a failure.

	9.5 Verify Service $02 - Request Powertrain Freeze Frame Data, Engine Running
	9.5.1 [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.
	Table 251 - Request powertrain freeze frame data response message for all protocols
	Table 252 - Request powertrain freeze frame data response message

	9.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0, Frame $00 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU a...
	Table 253 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 254 - Request powertrain freeze frame data response message (report freeze frame PID values)

	9.5.3 [For ISO 15765-4 protocol only] Transmit request for all supported PIDs up to three messages (PIDs $00, $20, $40, $60) (PIDs $80, $A0), and (PIDs $C0, $E0) through the highest supported PID and again note results.
	Table 255 - Request powertrain freeze frame data request message (read supported PIDs) for ISO 15765-4 protocol
	Table 256 - Request powertrain freeze frame data response message (report freeze frame PID values)

	9.5.4 [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 257 - Request powertrain freeze frame data request message (read supported PIDs) for all protocols
	Table 258 - Request current powertrain diagnostic data response message

	9.5.5 [For ISO 15765-4 protocol only] Request up to the first three supported PIDs for each ECU that has a freeze frame DTC as a group and note the response.
	Table 259 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 260 - Request current powertrain diagnostic data response message

	9.5.6 [For all protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $C0, or $E0) for all ECUs (if available as determined in 9.5.2) to ensure ECU can respond properly to unsupported PID and does not terminate communication (si...
	9.5.7 Transmit Service $01, PID $00 request message to determine if any emission-related ECUs have dropped out of communication.

	9.6 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Running
	9.6.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received with DTC count set to zero and no DTCs.
	Table 261 - Request emission-related diagnostic trouble codes with permanent status
	Table 262 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4


	9.7 Complete Static Test or Continue to Permanent Code Drive Cycle
	9.7.1 If Service $0A was supported by at least one ECU in prior tests 5.21, 8.6, and 9.6, prompt the user to run the CARB drive cycle Portion for Permanent DTCs. If the answer is “Yes,” then continue to 9.8. If the answer is “No,” then skip to 9.22.2....
	9.7.2 If Service $0A was not supported by at least one ECU in prior tests 5.21, 8.6, and 9.6, prompt user whether to clear codes or exit Section 9. If the user wants to exit, continue to 9.23.6. If the user wants to clear codes with the engine off, co...

	9.8 Induce Circuit Fault to Set Pending, and Confirmed DTC
	9.8.1 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 engine idling in a short period of time (i.e., <10 seconds) for o...
	9.8.2 Start engine or propulsion system active for Hybrid/PHEV, let idle for 1 minute or whatever time it takes to set a pending DTC. Note: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignit...
	9.8.3 Turn ignition off (engine off) for 30 seconds. Keep sensor disconnected.
	9.8.4 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a confirmed DTC and illuminate the MIL. Note: Some powertrain control systems have engine controls that can start and stop the eng...
	9.8.5 Turn ignition off (engine off) for 30 seconds. Keep sensor disconnected.
	9.8.6 (For EOBD/IOBD/OBDBr only; EOBD/IOBD/OBDBr may require an additional driving cycle to set confirmed DTC.) If required, start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to set a confirmed...
	9.8.7 Turn ignition off (engine off) for 30 seconds. Keep sensor disconnected.
	9.8.8 This completes the driving cycle and allows the permanent code to be set. Connect scan tool to the SAE J1962 connector.
	9.8.9 Turn ignition on. Do not crank engine.

	9.9 Establish Communication (SAE J1978/ISO 15031-4), Engine Off
	9.9.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 263 - Request current powertrain diagnostic data request message for all protocols
	Table 264 - ECU# x response: Request current powertrain diagnostic data response message


	9.10 Verify Service $03 - Request Emission-Related DTCs, Engine Off
	9.10.1 [For ISO 15765-4 and ISO 14320-4 protocols] Transmit Service $03 request message. Verify that a proper response is received.
	Table 265 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 266 - Request emission-related diagnostic trouble codes response message for ISO 15765-4


	9.11 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Off
	9.11.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.
	Table 267 - Request emission-related diagnostic trouble codes with permanent status
	Table 268 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4


	9.12 Repair Circuit Fault
	9.12.1 Turn ignition off (engine off) for 30 seconds.
	9.12.2 Connect sensor.
	9.12.3 Turn ignition on. Do not crank engine.

	9.13 Establish Communication (SAE J1978/ISO 15031-4), and Clear DTCs, Engine Off
	9.13.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 269 - Request current powertrain diagnostic data request message for all protocols
	Table 270 - ECU# x response: Request current powertrain diagnostic data response message

	9.13.2 [ISO 15765-4 protocol] Transmit Service $04 request message and observe response message.
	Table 271 - Clear/reset emission-related diagnostic information request message for all protocols
	Table 272 - Clear/reset emission-related diagnostic information response message


	9.14 Verify MIL Status Bit, Engine Off
	9.14.1 [For all protocols] Send Service $01, PID $01 request message.
	Table 273 - Request current powertrain diagnostic data request message for all protocols
	Table 274 - ECU#1 response: Request current powertrain diagnostic data response message


	9.15 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Off
	9.15.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.
	Table 275 - Request emission-related diagnostic trouble codes with permanent status
	Table 276 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4


	9.16 Complete One Driving Cycle with Fault Repaired
	9.16.1 Start engine or propulsion system active for Hybrid/PHEV, let idle for one minute or whatever time it takes to run monitor and detect that there is no malfunction. (Monitor may have already run with engine off.) Note: Some powertrain control sy...
	9.16.2 Turn ignition off (engine off) for 30 seconds. (This completes one driving cycle with no fault.)
	9.16.3 Start engine or propulsion system active for Hybrid/PHEV. Prompt operator to remain at idle until prompted to start permanent code drive cycle in 9.19.
	9.16.4 Continue to idle for whatever time it takes to detect that there is no malfunction. Note: Some powertrain control systems have engine controls that can start and stop the engine without regard to ignition position. (This starts the second drivi...

	9.17 Establish Communication (SAE J1978/ISO 15031-4) and Request Vehicle Information, Engine Running
	9.17.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 277 - Request current powertrain diagnostic data request message for all protocols
	Table 278 - ECU# x response: Request current powertrain diagnostic data response message


	9.18 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine Running
	9.18.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.
	Table 279 - Request emission-related diagnostic trouble codes with permanent status
	Table 280 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4


	9.19 Complete Permanent Code Drive Cycle
	9.19.1 Drive vehicle according to the following conditions. (The OBD Condition Counter may increment but is not required to increment):
	9.19.2 Every 1.0 seconds, tool will request permanent DTCs. If the DTC is erased, tool will prompt user that DTC has been erased prematurely and continue to 9.22. Premature erasure of the permanent code shall be logged as a failure.
	9.19.3 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.
	Table 281 - Request emission-related diagnostic trouble codes with permanent status
	Table 282 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4

	9.19.4 [For all protocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service $01 PID request message and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).
	Table 283 - Request current powertrain diagnostic data request message for all protocols
	Table 284 - Request current powertrain diagnostic data response message

	9.19.5 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.
	Table 285 - Request vehicle information request message for all protocols
	Table 286 - Request vehicle information response message (1) for ISO 15765-4
	Table 287 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	9.19.6 [For all protocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.
	Table 288 - Request vehicle information request message for all protocols
	Table 289 - Request vehicle information response message (1) for ISO 15765-4
	Table 290 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	9.19.7 When the software has determined that the driving condition specified above have been met within a time tolerance of ± 20 seconds, the software should stop sending Service $01 and Service $09 requests, prompt the operator to stop the vehicle in...

	9.20 Key on, see if permanent DTCs have been erased
	9.20.1 Turn ignition on. Start engine or propulsion system active for Hybrid/PHEV.

	9.21 Establish Communication (SAE J1978/ISO 15031-4), Engine On
	9.21.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 291 - Request current powertrain diagnostic data request message for all protocols
	Table 292 - ECU# x response: Request current powertrain diagnostic data response message


	9.22 Verify Service $0A - Request Permanent Emission-Related DTCs, Engine On
	9.22.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is received with DTC count set to zero and no DTCs.
	Table 293 - Request emission-related diagnostic trouble codes with permanent status
	Table 294 - Request emission-related diagnostic trouble codes with permanent status response message for ISO 15765-4

	9.22.2 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $16 (Engine Run/Idle Time) if Engine Run/Idle Time is supported per test 5.17.1.
	Table 295 - Request vehicle information request message for all protocols
	Table 296 - Request vehicle information response message for ISO 15765-4

	9.22.3 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $17 (Distance/Fuel Used) if Distance/Fuel Used is supported per test 5.17.1.
	Table 297 - Request vehicle information request message for all protocols
	Table 298 - Request vehicle information response message for ISO 15765-4

	9.22.4 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $18 (PKE/EOE) if PKE/EOE is supported per test 5.17.1.
	Table 299 - Request vehicle information request message for all protocols
	Table 300 - Request vehicle information response message for ISO 15765-4

	9.22.5 [For ISO 15765-4 protocol only] Transmit Service $09, INFOTYPE = $19 (PSA) if PSA is supported per test 5.17.1.
	Table 301 - Request vehicle information request message for all protocols
	Table 302 - Request vehicle information response message for ISO 15765-4


	9.23 Clear DTCs (Service $04)
	9.23.1 Turn ignition off for 30 seconds or longer, as appropriate for the ECU. Connect scan tool to the SAE J1962 connector.
	9.23.2 Turn ignition on. Do not crank engine.
	9.23.3 Establish communication (SAE J1978/ISO 15031-4), ignition on, engine off
	9.23.4 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 303 - Request current powertrain diagnostic data request message for all protocols
	Table 304 - ECU# x response: Request current powertrain diagnostic data response message

	9.23.5 [For all protocols] Send Service $04 to clear codes and verify that correct response is received.
	Table 305 - Clear/reset emission-related diagnostic information request message for all protocols
	Table 306 - Clear/reset emission-related diagnostic information response message
	Table 307 - Clear/reset emission-related diagnostic information response message

	9.23.6 [For ISO 15765-4 protocol only] Using Service $9 Request all InfoTypes supported $16-$29 in 5.17.1. This is to verify that all of the recent values report a value of 0 after a code clear. These values shall not increment past 0 as the engine ha...
	9.23.7 Prompt user whether to end Static Test or to continue to Dynamic Test. If requested by operator, continue testing and go to Section 10, otherwise prompt the operator to turn ignition off (engine off) to complete Section 9.


	10. Test vehicle with no faults to verify iuMpr counters, ServiceS $06 and $01
	10.1 Establish Communication (SAE J1978/ISO 15031-4), Ignition On, Engine Off
	10.1.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 308 - Request current powertrain diagnostic data request message for all protocols
	Table 309 - ECU# x response: Request current powertrain diagnostic data response message


	10.2 Verify Service $01 Data - Request Current Powertrain Diagnostic Data, Engine Off
	10.2.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported PID to determine which PIDs are supported. Note the PIDs reported by each ECU as being supported.
	Table 310 - Request current powertrain diagnostic data request message for all protocols
	Table 311 - Request current powertrain diagnostic data response message (report supported PIDs)

	10.2.2 [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 312 - Request current powertrain diagnostic data request message for all protocols
	Table 313 - Request current powertrain diagnostic data response message


	10.3 Verify Service $09 - Request VIN Information, Engine Off
	10.3.1 [For all protocols] Transmit Service $09 request, INFOTYPE $00 request message to determine which INFOTYPEs are supported. Note the INFOTYPEs reported by each ECU as supported.
	Table 314 - Request vehicle information request message (request supported InfoType) for all protocols
	Table 315 - Request vehicle information response message (request supported InfoType) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols only
	Table 316 - Request vehicle information response message (request supported InfoType) for ISO 15765-4 protocol only

	10.3.2  [For all protocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN supported.
	Table 317 - Request vehicle information request message for all protocols
	Table 318 - Request vehicle information response message for ISO 15765-4
	Table 319 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.3.3 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.
	Table 320 - Request vehicle information request message for all protocols
	Table 321 - Request vehicle information response message

	10.3.4 [For all protocols] Transmit Service $09, INFOTYPE = $04 (CALID).
	Table 322 - Request vehicle information request message for all protocols
	Table 323 - Request vehicle information response message (1) for ISO 15765-4
	Table 324 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.3.5 [For SAE J1850, ISO 9141-2, and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if CVN is supported.
	Table 325 - Request vehicle information request message for all protocols
	Table 326 - Request vehicle information response message

	10.3.6 [For all protocols] Transmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.
	Table 327 - Request vehicle information request message for all protocols
	Table 328 - Request vehicle information response message for ISO 15765-4
	Table 329 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2


	10.4 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Off
	10.4.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU as being supported.
	Table 330 - Request current powertrain diagnostic data request message for all protocols
	Table 331 - Request current powertrain diagnostic data response message (report supported PIDs)


	10.5 Clear DTCs (Service $04), Engine Off
	10.5.1 [For all protocols] Transmit Service $04 request message and observe response message.
	Table 332 - Clear/reset emission-related diagnostic information request message for all protocols
	Table 333 - Clear/reset emission-related diagnostic information response message


	10.6 Verify Service $01 - Request Current Powertrain I/M Readiness Data, Engine Off
	10.6.1 [For all protocols] Send Service $01 PID $01 request message and note the response.
	Table 334 - Request current powertrain diagnostic data request message for all protocols
	Table 335 - Request current powertrain diagnostic data response message
	Table 336 - Engine off service $01 PID $01 validation


	10.7 Verify Service $06 - Request Emission-Related DTCs, Engine Off
	10.7.1 [For all protocols] Transmit Service $06, OBDMID support OBDMIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the OBDMIDs reported by each ECU as...
	Table 337 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for all protocols
	Table 338 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 339 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs)

	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 340 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol
	Table 341 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)

	10.7.3 [ISO 9141-2, SAE 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 corresponding Service $06 request message and note the response.
	Table 342 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 343 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)


	10.8 Verify Service $07 - Request Pending Emission-Related DTCs, Engine Off
	10.8.1 [For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC count set to zero and no DTCs.
	Table 344 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle request message for all protocols
	Table 345 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 15765-4
	Table 346 - Request emission-related diagnostic trouble codes detected during current or last completed driving cycle response message for ISO 14230-4


	10.9 Verify Service $03 - Request Emission-Related DTCs, Engine Off
	10.9.1 [For all protocols] Transmit Service $03 request. Verify that a proper response indicating no DTCs is received.
	Table 347 - Request emission-related diagnostic trouble codes request message for all protocols
	Table 348 - Request emission-related diagnostic trouble codes response message for ISO 15765-4
	Table 349 - Request emission-related diagnostic trouble codes response message for ISO 14230-4


	10.10 Verify Service $09 - Request Vehicle Information, Engine Off
	10.10.1 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.
	Table 350 - Request vehicle information request message for all protocols
	Table 351 - Request vehicle information response message (1) for ISO 15765-4
	Table 352 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.10.2 Record the values of the OBD Condition Counter (OBDCOND), Ignition Counter (IGNCTR) and all OBD monitor condition and completion counters prior to completing the standard CARB OBD drive cycle. If IPT not supported for EOBD/IOBD/OBDBr based on ...
	10.10.3 [For all protocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.
	Table 353 - Request vehicle information request message for ISO 15765-4
	Table 354 - Request vehicle information response message (1) for ISO 15765-4
	Table 355 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.10.4 [For ISO 15765-4] Transmit Service $09, INFOTYPE = $12 if Plug In Hybrid Vehicle (PHEV) vehicle only.
	Table 356 - Request vehicle information request message for ISO 15765-4
	Table 357 - Request vehicle information response message for ISO 15765-4

	10.10.5 Turn ignition off (engine off) for 60 seconds. This will allow ignition counter to increment on the following ignition on cycle.
	10.10.6 Turn ignition to crank position and start engine. (Prompt operator to initiate the drive cycle as quickly as possible.)

	10.11 Re-Establish Communication (SAE J1978/ISO 15031-4), Engine Running (If Required)
	10.11.1  Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 358 - Request current powertrain diagnostic data request message for all protocols
	Table 359 - ECU# x response: Request current powertrain diagnostic data response message


	10.12 Complete CARB Drive Cycle to Increment In-Use Performance Denominator
	10.12.1 Drive vehicle according to the following conditions so that the OBD Condition Counter may increment:
	Table 360 - Engine idle service $01 PID validation

	10.12.2  [For all protocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service $01 PID request message and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).
	Table 361 - Request current powertrain diagnostic data request message for all protocols
	Table 362 - Request current powertrain diagnostic data response message

	10.12.3 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.
	Table 363 - Request vehicle information request message for all protocols
	Table 364 - Request vehicle information response message (1) for ISO 15765-4
	Table 365 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.12.4 [For all protocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.
	Table 366 - Request vehicle information request message for all protocols
	Table 367 - Request vehicle information response message (1) for ISO 15765-4
	Table 368 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.12.5 When the software has determined that the OBDCOND counter has incremented and the driving conditions have been met, the software should stop sending Service $01 and Service $09 requests, prompt the operator to stop the vehicle in a safe locati...

	10.13 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Running
	10.13.1 [For all protocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported PID to determine which PIDs are supported. Note PIDs reported by each ECU as being supported.
	Table 369 - Request current powertrain diagnostic data request message for all protocols
	Table 370 - Request current powertrain diagnostic data response message (report supported PIDs)

	10.13.2 [For ISO 15765-4 protocol only] Transmit request for all PIDs as two messages (PIDs $00, $20, $40, $60, $80, $A0), and (PIDs $C0, $E0) and again note results.
	Table 371 - Request current powertrain diagnostic data request message for ISO 15765-4 protocol
	Table 372 - Request current powertrain diagnostic data response message (report supported PIDs)

	10.13.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF, $E1-$FF, as determined in 10.12.1, send the corresponding Service $01 PID request message and note the response.
	Table 373 - Request current powertrain diagnostic data request message for all protocols
	Table 374 - Request current powertrain diagnostic data response message
	Table 375 - Engine warm idle service $01 PID validation


	10.14 Verify Service $09 - Request Vehicle Information, Engine Running
	10.14.1  [For all protocols] Transmit Service $09, INFOTYPE = $08.
	Table 376 - Request vehicle information request message for all protocols
	Table 377 - Request vehicle information response message (1) for ISO 15765-4
	Table 378 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.14.2 [For all protocols] Transmit Service $09, INFOTYPE = $0B.
	Table 379 - Request vehicle information request message for all protocols
	Table 380 - Request vehicle information response message (1) for ISO 15765-4
	Table 381 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	10.14.3 [For ISO 15765-4] Transmit Service $09, INFOTYPE = $12 if PHEV vehicle.
	Table 382 - Request vehicle information request message for ISO 15765-4
	Table 383 - Request vehicle information response message for ISO 15765-4

	10.14.4 Prompt user whether to end Section 10 of the Dynamic Test or to continue to Section 11 Dynamic Test. If requested by operator, continue testing and go to 11.1.2; otherwise, prompt the operator to turn ignition off (engine off) to complete Sect...


	11. Test vehicle with no faults to verify iuMpr counters, Service $06, I/M Readiness
	11.1 Re-Establish Communication (SAE J1978/ISO 15031-4), Engine Running (If Required)
	11.1.1 Test tool sends Service $01 PID $00 request message for the same protocol that was established in the previous step.
	Table 384 - Request current powertrain diagnostic data request message for all protocols
	Table 385 - ECU# x response: Request current powertrain diagnostic data response message

	11.1.2 [For all protocols] Send Service $01 PID $01 request message and note the response.
	Table 386 - Request current powertrain diagnostic data request message for all protocols
	Table 387 - Request current powertrain diagnostic data response message

	11.1.3 [For all protocols] Transmit Service $09, INFOTYPE = $08 if supported.
	Table 388 - Request vehicle information request message for all protocols
	Table 389 - Request vehicle information response message (1) for ISO 15765-4
	Table 390 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	11.1.4 [For all protocols] Transmit Service $09, INFOTYPE = $0B if supported.
	Table 391 - Request vehicle information request message for all protocols
	Table 392 - Request vehicle information response message (1) for ISO 15765-4
	Table 393 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	11.1.5 Record the values of the OBD Condition Counter (OBDCOND), Ignition Counter (IGNCNTR) and all OBD monitor condition and completion counters prior to the completing the manufacturer drive cycle for clearing the I/M Readiness bits.
	Table 394 - In-use counter validation


	11.2 Complete Manufacturer Drive Cycle and Clear I/M Readiness Bits
	11.2.1 Drive the vehicle in the manufacture-specified manner to complete all the required OBD monitors and to set all the supported I/M Readiness bits to a “Ready” condition. The vehicle may have to “soak” with the ignition off (engine off). Allow veh...
	11.2.2 [For all protocols] For all supported PIDs $01, send the corresponding Service $01 PID request message and monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).
	Table 395 - Request current powertrain diagnostic data request message for all protocols
	Table 396 - Request current powertrain diagnostic data response message

	11.2.3 [For all protocols] Transmit Service $09, INFOTYPE = $08.
	Table 397 - Request vehicle information request message for all protocols
	Table 398 - Request vehicle information response message (1) for ISO 15765-4
	Table 399 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2

	11.2.4 [For all protocols] Transmit Service $09, INFOTYPE = $0B.
	Table 400 - Request vehicle information request message for all protocols
	Table 401 - Request vehicle information response message (1) for ISO 15765-4
	Table 402 - Request vehicle information response message for SAE J1850, ISO 14230-4, and ISO 9141-2


	11.3 Turn Engine Off to Allow Drive Cycle Data to Be Collected.
	11.3.1 Pull over to a safe spot and turn the ignition off for at least 30 seconds. Keep tool connected to the SAE J1962 connector.
	11.3.2 Turn ignition on. Do not crank engine.

	11.4 Re-Establish Communication (SAE J1978/ISO 15031-4), Ignition On, Engine Off (If Required)
	11.4.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (SAE J1978/ISO 15031-4) in the following sequence:
	Table 403 - Request current powertrain diagnostic data request message for all protocols
	Table 404 - ECU# x response: Request current powertrain diagnostic data response message


	11.5 Verify Service $01 - Request Current Powertrain Diagnostic Data, Engine Off
	11.5.1 [For all protocols] Transmit Service $01, PID support PID $00.
	Table 405 - Request current powertrain I/M readiness data request message
	Table 406 - Request current powertrain diagnostic data response message (report supported PIDs)

	11.5.2 [For all protocols] Send Service $01 PID $01 request message and note the response.
	Table 407 - Request current powertrain diagnostic data request message
	Table 408 - Request current powertrain diagnostic data response message
	Table 409 - Engine off service $01 PID validation


	11.6 Verify Service $06 - Request on-Board Monitoring Test Results, Engine Off
	11.6.1 [For all protocols] Transmit Service $06 OBDMID support OBDMID $00, $20, $40, $60, $80, $A0, $C0, and $E0 request messages through the highest supported OBDMID to determine which OBDMIDs are supported. Note the OBDMIDs reported by each ECU as s...
	Table 410 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read supported OBDMIDs) for all protocols
	Table 411 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 412 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report supported OBDMIDs)

	11.6.2 [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 413 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 15765-4 protocol
	Table 414 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)

	11.6.3 [ISO 9141-2, SAE 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 corresponding Service $06 request message and note the response.
	Table 415 - Request on-board monitoring test results for continuous and non-continuously monitored systems request message (read OBDMID test values) for ISO 9141-2, SAE J1850, and ISO 14230-4 protocols
	Table 416 - Request on-board monitoring test results for continuous and non-continuously monitored systems response message (report OBDMID test values)


	11.7 Verify Service $09 - Request Vehicle Information, Engine Off
	11.7.1 [For all protocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.
	Table 417 - Request vehicle information request message for all protocols
	Table 418 - Request vehicle information response message (1) for ISO 15765-4
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