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1. SCOPE

The main purpose of this 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: E/E Diagnostic Test Modes,
or the equivalent document ISO 15031-5: Communication Between Vehicle and External Equipment for Emissions-
Related Diagnostics — Part 5: Emissions-related diagnostic services.

Any software meeting these specifications will utilize the vehicle interface that is defined in SAE J2534, Recommended
Practice for Pass-Thru Vehicle Programming.

2. REFERENCES

This specification t
2.1 Applicable D

The following publ
latest issue of SAH
2.1.1 SAE Publi
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2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside

USA and Canada)

SAE J1699-1

or 724-776-4970 (outside USA), www.sae.orqg.

SAE J1850 Verification Test Procedures

SAE J1699-2 Of
2.2.2 1SO Public

Available from Am
4900, www.ansi.or

ISO 11898 Rd
Cq
ISO 14229 R

2.2.3  Other publ

CARB OBD Regulgtion:

Malfunction and O
Trucks, and Mediu

Web address: <htt

BD |l Related SAE Specification Verification Test Procedures
ations

erican National Standards Institute, 25 West 43rd Street, New York, NY 10036-8
of

ad vehicles, Interchange of Digital information, ControllersArea Network (CAN
mmunication

bad Vehicles, Diagnostic Systems, Specification of Diagnostic Services

cations

iagnostic System Requirements for ;2004 and Subsequent Model-Year Passengs
M-Duty Vehicles and Engines (OBD 11), Section 1968.2, Title 13, California Code Re

D://www.arb.ca.gov/msprog/obdprog/obdregs.htm>

European OBD Re

REGULATION (EdQ
approval of motor
and on access to \

Web addresss: <hftp://europa-eu/leqgislation summaries/environment/air _pollution/I28186 en.htm>

gulation:

) No 715/2007 OE(THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of Jun
vehicles with respect to emissions from light passenger and commercial vehicles (E
ehicle repair.and maintenance information. As amended by Commission Regulation

D02, Tel: 212-642-

) for High Speed

r Cars, Light-Duty
hulations

e 20, 2007 on type
Furo 5 and Euro 6)
(EC) 692/2008
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2.3 Definitions
The definitions provided in SAE J1930 apply to this document as applicable.
2.3.1 Definition of terms

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

2.3.2 Acronyms

The following are Jommon acronyms used in this document:

e A/C Ai Conditioning

e CAN Cqntroller Area Network

e CALID Cdlibration Identification

e CID Cgmponent ID

e CVN Cdlibration Verification Number

e DLC D4ta Length Code (also Data Link Connector, e.g., SAE J1962 connector)
e DTC Diaignostic Trouble Code

e DTM Digignostic Test Mode

e ECU Elgctronic Control Unit

e EOBD Eyropean On Board Diagnostics
e HEV Hyjbrid Electric Vehicle

e HSC High Speed CAN

e ID Identification (number)

e I/M Ingpection and Maintenance

e |SO International Standards Organization
e Kbps Kilobits per s

e KWP Kegy Word Protocol

e MIL Malfunction Indicator Lamp

e OBD-lI On Board Diagnostics (level 2)

e OBDM On Board Diagnostic Monitor

e PCM Pgwertrain Control ECUY

e PWM Pylse Width Modulatien

e PID Pgrameter Identification (humber)
e RPM Rgvolutions Pet'M (engine speed)
e SAE Sdciety of Automotive Engineers
e SID Sqrvice IB

e TID Test ID

e VIN Vghicle Identification Number

[ ]

VPW Varrapte Putse-Witdth(modutation)
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3. OVERVIEW

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

This J1699-3 document is structured in the following manner:

Section 3 — Provides an overview and specifies general conditions for testing.

Section 4 — Define

Sections 5 through
15 m without drivin

Sections 10 throug
driving cycles and

Within each subsg
(service) that need

Figure 1 shows wh

ich services are tested under each operating conditiofn

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

9 — These sections are known as the Static Test. Most of the Static Test can be rd
g the vehicle. A complete test of permanent codes required running the CARB drive

h 11 — These sections are known as the Dynamic Test. The Dynamic Jests must K
requires the vehicle to be driven.

ction, the Request and Response message data for each of+the allowed protoc
to be conducted are defined. Evaluation criteria to judge success or failure are defir

n in approximately
cycle.

e run over several

bls and test mode
ed.

Section Condition Services Purpos¢
5 No Malfunctions $01, $02,$08,,:$04, $05, | Basic test Service support
$06,$07,-308, $09, $0A
6 Pending Trouble Codes $07, $02/3$03 DTC and status properly rg¢ported
7 Corffirmed DTC $07,302, $03 DTC and status properly rg¢ported
8 Fault Repaired $07; $02, $03, $04 DTC and status properly rg¢ported
9 After 3 Driving Cycles $07, $02, $03, $04, $0A | DTC and status properly reported
10 No Malfunctions $03, $04, $01, $06, 07, | Check in-use performance|counters
$09
11 No Malfunctions $03, $04, $01, $06,$07, | Check I/M readiness bits
$09

3.1 Select Static

Purpose: Each gr|

Test or=Bynamic Test Sequence

FIGURE 1 - CONDITIONS AND SERVICES TESTED

pup, of tests will establish that under normal operating conditions, communication

tan be established

and that all suppor

At $ H baol eal Tl £l H + % [ H +la H
CU TS STTVILT S UTTTIAvVE  LUTNTTL Y  TTIC TUNTOWhy e oS LAiT T TurmT nmruanTTTiTaulyiu

S.

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

Sections 10 through 11 (Dynamic Test) are run as a group to assess proper function of the I/M Readiness 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.
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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:

Prompt 1:

Prompt user for hg
ECUs will respond

Prompt 2:

Prompt user for h
(Determine how m

Prompt 3:

Prompt user for th
must be supported
match the user da
determine test crite
Prompt 4:

Prompt user for th
or hybrid) for the
Service $02.) Note,
Prompt 5:

Prompt user wheth
test.

Prompt 6:

Prompt user wheth

w many diagnostic critical or emission critical ECUs are present in the vehicle.\(D8
to Service $01, PID $00 and Service $09, CALID requests.)

ow many reprogrammable, diagnostic-critical or emission-critical-ECUs are pres
hny ECUs will respond to Service $09 CVN.)

b Model Year (model year as indicated by VIN) of thevehicle being tested. (Determ
in Service $09.) The format should be 20XX. If.the vehicle VIN model year in Se
a, assume that the user is engaged in development work and use the model year i
ria within this document.

b type of engine (spark ignition, compression ignition) and type of powertrain (conv
ehicle being tested. (Determine ‘what PIDs and value ranges must be supported i
that hybrid and stop-start vehicles will typically turn off the engine at idle.

er to perform a US.OBD-II test, a European OBD with IUMPR test or a European O

er toerform the Static Test or the Dynamic Test.

termine how many

ent in the vehicle.

ne what info types
rvice $09 does not
hput by the user to

entional, stop-start
h Service $01 and

BD without IUMPR

It is expected that

formal testing will be conducted on a production vehicle containing no faults with

he 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 software implementation that a logfile with test results be retained to support manufacturers' OBD-II
certification efforts. There should be a separate logdfile retained for the static test and for the dynamic test. In addition to
recording the test results and timestamping data, the logfile should record the vehicle VIN, as well as the CALID and the
CVN of all ECUs that respond with that data to help identify the specific vehicle that was tested and the level of software

in each ECU.

NOTE: that some items that are tested in one section are tested again in another section. Although this is redundant from
a testing standpoint, it was anticipated that software that meets these spcifications would be resusing large
portions of modular code. This document was structured to allow for maximum reuse of modular software.
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The following notes are applicable to the vehicle testing described in this document:
1. Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts (i.e., nominal 12-volt system with
the engine off and the engine running). Any software meeting these specifications will check voltage to ensure that it
is within the specified range each time the software executes the protocol determination routine. If battery voltage falls
outside the specified range, the software will flag a warning and prompt the operator to determine if testing is to

10.

continue.

All data specified within messages are hex unless otherwise specified.

Multiple ECUs

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

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

x = valid repor{ed bit data (data not checked/specified in this document).

Vehicles utilizi
may deviate fr
instructions co

Each OBD EC
OBD messag¢g
below. The m3
given vehicle,
not shown in A

It is assumed
document. Fai

Tester Presen
after link initial

During test cas

At least e\
ECUs will

Waiting for use

When the
interface's

ng the ISO 9141-2 Protocol, especially when supplemented with the use of ISO 142
bm the vehicle response to diagnostic messages specified in thesedoctiments. In th
tained in SAE J1979 (ISO 15031-5) shall take precedence.

L will respond within the time defined in Section 4.2.

s on ISO 15765-4 protocol shall only be received from/the CAN identifiers shown
ximum number of legislated OBD ECUs in an OBD ‘tompliant vehicle shall not exce
bach OBD identifier must be unique. The J2534 device will ignore OBD responses ff
gures 4 and 5.

that any software meeting these specifications will follow the testing sequenc
ure to do so may result in incorrect results.

/ Keep Alive Strategy - For protocols that require periodic messages to maintain d
zation, the following strategies-shall be implemented.

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

ery 2.0 +/-0.5 s, a(Sgervice $01 PID $00 request will be sent out. The proper resp
be verified or the 'diagnostic link will be flagged as being “down” and the test aborted

r input:

ink nqust be maintained during periods where the program is stalled waiting for us
periodic message capability should be used to maintain the diagnostic link. The Sq

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

n Figures 4 and 5
ed eight (8). For a
om CAN identifiers

b specified in this

agnostic operation

bnse from all OBD

br input, the J2534
rvice $01 PID $00

request sh

puld be scheduled at a 1.0 s interval. At no other time should the periodic message d

apability be used.

After the user input has been gathered, the periodic message should be stopped and any response messages from
the periodic Service $01 PID $00 messages should be read and discarded from the J2534 device before the next test
is executed. Special care should be exercised to be sure that the last periodic message has been sent and any
replies generated are discarded. This can be accomplished by attempting to receive responses for two s after the
periodic message has been stopped.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

Procedure to determine when the link drops out - Send Service $01 PID $00. The proper response from all OBD
ECUs will be verified or the diagnostic link will be flagged as being “down” and the test aborted.

Repeated/identical responses from a given ECU for a given request message shall be flagged as a warning. Any

software meeti

ng these specifications will use the last response.

Windows 95, Windows 98, and Windows ME shall not be used as the operating system for vehicle testing due to
inadequate timer resolution. If one of these operating systems is identified, the software will flag a warning.

When perform
initialized at ig
expired.

A failure is de
does not meet|
OBD-II regulat
this document
document refe
response is ¢
whether the ve

A "single requ
15765-4 allows

Inabity to meg
Data no Availa

Fail on NRC $
INFOTYPE $0

The software
actual state (a

le (logic 1) for greater than 300 ms after the 5 s wait time between communic

ined as an ECU response that does not meet the evaluation criteria deseribed in
the requirements specified in the OBD-II regulations or another SAE/ISO"documen
ons. A warning is defined as an ECU response that does not meet-the”evaluation g
and may or may not meet the requirements specified in the @BD-II regulations o
renced by the OBD-Il regulations. Warnings require the ‘operator to evaluate
brrect for the particular vehicle and software application~The operator, therefor
hicle meets the appropriate OBD-Il requirements.

pst” refers using ISO 15765-4 to request only a single data item, e.g. a single PID
requests for multiple data items in a single message, e.g. six PIDs.

t OBD communication protocols specified.if~the document (e.g. Message Format
ble) shall be logged as a failure.

78 responses for Service $09 INFOTYPE $02 (VIN), CALID (INFOTYPE $04), IPT
B), ECUNAME (INFOTYPE $0A)*<ESN (INFOTYPE $0D), EROTAN (INFOTYPE $0H

vill validate the desired epgin€ running state during the test (engine on/engine off
5 determined by SID $01, PID $0C) matches the state desired in each section of th

do not match, this will be logged as a'failure.

ing protocol initialization for ISO 9141-2 and 1SO 14230-4 protocols, ensure thgt K and L Line is

tion attempts has

this document and
referenced by the
riteria described in
another SAE/ISO
whether the ECU
e, must determine

., even though 1SO

Message Timing,

INFOTYPE $08 or

)

to ensure the the
e test. If the states
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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 hy'rne (I—Iny) Data h\l/fnc

Priority/Type | Target address (hex) | Source address (hex) | #1 | #2 | #3 | #4 | #5 | #6 | #0|| ERR | RESP

Diagnostic reqliest at 10.4 kbit/s: SAE J1850 and 1SO 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-data’bytes | Yes | No

Diagnostic reqyiest at 10.4 kbit/s (1ISO 14230-4)

11LL LLLLD | 33 | F1 | Maximum 7 data bytes | Yes | No
Diagnostic response at 10.4 kbit/s (1SO14230-4)
10LL LLLLD | F1 | addr | Maximum 7 data bytes | ves | No

Diagnostic reqyiest 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

FIGURE 2 - DIAGNOSTIC MESSAGE FORMAT FOR ISO 9141-2, 1ISO 14230-4 AND SAE|J1850

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

FIGURE 3 - DIAGNOSTIC MESSAGE FORMAT FOR ISO 15765-4

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

CAN communication is required to be 500 kbps to meet OBD Il requirements. EOBD allows 250 or 500 kbps.

CAN identifiers are defined in Figures 4 and 5 below.
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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

$7EL 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

$7ES 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 equipmént'to ECU #7

$7EE Physical response CAN Identifier from ECU #7 to the external test equipment

$7E7 Physical request CAN Identifier from the external test equipment to ECU #8

$7EF Physical response CAN Identifier from ECU #8 toithe external test equipment

FIGURE 4 - CAN 11 BIT IDENTIFIERS

CAN Identified Description

$18DB 33 F1 CAN lIdentifier 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 tim

It is not the purpog
the request messa

FIGURE 5 - CAN 29 BIT IDENTIFIERS
ing

e of thissdocument to test the low level timing of each of the protocols, however, th
pes.iSdmportant.

e response time to

£ PPN f ot looct 1oac
T acreast IS

The test equipmen

The times defined in Figure 6 below are from the end of the request message to the start of the first response for ISO
9141-2, 1ISO 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 fail

ure.
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ISO 9141-2 ISO 14230-4 SAE J1850 ISO 15765-4
25 - 50 ms for key word 25 - 50 ms for key words: 100 ms 50 ms

$0808

0 — 50 ms for key word

$9494

$8FE9 (2025 dec), $8F6B (2027 dec),
$8F6D (2029 dec), $8FEF (2031 dec)
Note: Only functionality of key byte 2025
dec is allowed!

Responses received-afterthe-times-ndicated-will-be-ignored—inr-some-cases—afaldure-to-respend-a

FIGURE 6 - MESSAGE RESPONSE TIMES

will fail, or it may simply mean that the request is not supported.
4.2.1 1SO 9141-P and ISO 14230-4 implementation example

This section provides an implementation example for client/external test equipment andiserver/ECU.
the client (external test equipment) communicates to a vehicle with two (2) emission-related OBD s¢g
client requests a VN, which is only supported by server #1 (ECU #1) with two (2).fesponse message
#2) is not flash prpgrammable. Figure 7 graphically depicts the timing handling.in’the client and tw:

y mean that a test

It is assumed that
rvers (ECUs). The
s. Server #2 (ECU
D (2) servers for a

functionally addredsed request message. A description follows the figure thatureferences the points nparked in Figure 7.

Note that the term perver refers to the ECU, while the term client refers to the test tool.
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From a server point of view there is no difference in the timing handling compared to a physically addressed request
message. The server shall reset the P3,.ine timer value on each received byte regardless of whether the byte is part of a
request message or a response message from another server or an echo from it's transmit line. There are several
methods of how a server could implement the timing handling. The implementation of timing parameters is not part of this
specification but an important system supplier responsibility. Some general server timing parameter implementation
guidelines are described in this section. The server time stamps each receiver interrupt event and restarts/resets the P3,.
line_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 P3y.jne_server restart after the reception of the
first byte and last byte (checksum) of a received message. The P3y.ine_server re€start 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 3§ hex address.

Figure 7 shows the client and two (2) initialized servers connected via K-line (either 1ISO 9141-2 or/ISQ 14230-4 protocol.
The relevant eventp for the client and both servers are marked and described.

a) The diagnostidapplication 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.

b) Both servers and the client receive a byte of a message via a receive interrupt by the UART. [The ISR (Interrupt
Service Routing) either restarts the P2k-line / P3k-line timers or time stamps.the received byte.

c) The completion of the request message is indicated in the clientéwith DL_Data.confirmation. When receiving the
DL_Data.confiymation the client starts its P2K-line_and P3K-line.timer, using the default reload vajues P2K-line_max
and P3K-line_imnax.

d) If the last megsage byte is received, each server checkscwhether the received message includes a target address
which matche$ the 33 hex address. If the result is a match (server#l and #2) then the complefion of the request
message is inglicated in the servers via DL_Data.indication and each server needs to determine Wwhether it supports
the request arld has a message available to respend with. If a server determines that the addrgss in the received
message is different than 33 hex, or if the address)is a match but no response has to be sent (server#2), the P2 timer
is stopped. Since the P3k-line timer has already been restarted no further action is required. If a fesponse message
is available anfl has to be sent (server#1,"but not server#2) then the transmission of the responsg message shall be
started after P2k-line_min timing is expired.

e) Server#l start the response message by indicating a DL_Data.request from the application to the|data link layer and
at the same time stops its P2k-linetimer.

f) Both servers @nd the clieft-receive a byte of a message via a receive interrupt by the UART. [The ISR (Interrupt
Service Routinje) restarts jthe P2k-line / P3k-line timers or time stamps the received byte and the client issues a
DL_Data_ FB.indication to the application layer.

g) The completion‘of'the response message is indicated in the client with DL_Data.indication. When receiving the
DL_Data.indication the client starts its PZK-line and P3K-liNe tmer, using the default refoad values P2K-line_max and
P3K-line_max.

h) Both servers have received the last byte of a message via a receive interrupt by the UART. The ISR (Interrupt Service
Routine) either resets the P2k-line / P3k-line timers or time stamps the received byte. The completion of the response
message (e.g. length and checksum check) is indicated in server#1 via DL_Data.confirmation. If server#1 does not
want to send further response messages, it stops its P2 timer. In server#2 the message is received and the P3k-line
timer is restarted, but no DL_Data.indication is forwarded to the application because the target address does not
match the 33 hex (target address of this message is the tester address F1 hex).

i) The client application detects a P2k-line_max timeout, which indicates that all response messages from all servers
are received.

i) The client application indicates that P3k-line_min is reached and that the P3k-line timing window is how open to send
a new request message (see a)).
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4.2.2 1SO 15765

-4 functional OBD communication during defaultSession

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

client server #1 server #2
|
N_USData.req @
- c
® >
Q2 0
c =
@™ O
,‘f’. =1
£
start
N_USData.con m I @—N_USData.ind C N_USData.ind
I P2can
P2can Pocdn
@7U8Data.req
start of response
N_USDtaFF.ind @
@
12
kel
o
=1
w
@
@ d N_USDjta.req
2 start of response
@
N_USDgtaFF.ind @ #®

U

R

From a server poi
message, but the ¢
a) The diagnostic
an N_USData.
addressed req

b) The completid

Data.con

Data.ind @ @—N_US

timeout " stop (50 ms)

2# 19dos asuodsal

ata.ind @ @—N_USD

IGURE 8 - FUNCTIONAL OBD/€EOMMUNICATION - DEFAULT RESPONSE TIMIN

ht of view there is no difference in the timing handling compared to a physically
lient shall handle the_timing different compared to physical communication.

application of thé client starts the transmission of a functionally addressed request n
Feq to its network-layer. The network layer transmits the request message to the ser
Llest message-shall only be a single frame message.

n of/the" request message is indicated in the client via N_USData.con. W

N_USData.cor

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

the,client starts its P2CAN timer, using the default reload value P2CAN. For

pta.con

~
1o

hddressed request

hessage by issuing
vers. A functionally

hen receiving the
simplicity Figure 8

c)

d)

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

The functionally addressed servers are required to start with their response messages within P2CAN after the

reception of N_USData.ind. This means that in case of a multi-frame response messages the FirstFrame shall be
sent within P2CAN and for single frame response messages that the SingleFrame shall be sent within 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.
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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.

)

4.2.3

Functional OBD communication during defaultSession with enhanced response timing

The completion of the transmission of the response message will also be indicated in the servers via N_USData.con.

Figure 9 graphical
message during th
message including

y depicts the timing handling in the client and two (2) servers for a functionally
e default session, where one server requests an enhanced response timing viaya
response code 78 hex. A description follows the figure that references the points ma

hddressed request
negative response
irked in Figure 9.
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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.

b)

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 ne
c)
d) The functiona
reception of N
sent within P2
case any of thg

request an enf
hex (this is not

Upon the rec
N_USData.ind
continue its H
establishes an
server identifig
starts with its
response codsg
only shows a g

Server #2 tran
is indicated in
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Server #1 prey
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can still not (g
message incluy
again. A negat]
pending respo

)

h) Server #1 tran

The completil\;I)

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

y addressed servers are required to start with their response messages within
| USData.ind. This means that in case of a multi-frame response messages the R
CAN and for single frame response messages that the SingleFrame. shall be sen
b addressed servers cannot provide the requested information within the P2CAN res
anced response timing window by sending a negative response message including
allowed for service $01).

pption of the negative response message within the)client, the client network
The reception of a negative response message ‘With response code 78 hex c3
2CAN timer in order to observe other servers\to respond within P2CAN. In
enhanced P2*CAN timer for observation of further server #1 response(s). The
ation in a list of pending response messages. Once a server that is stored as ps
final response message (positive respense message oOr negative response me
other than 78 hex) it is deleted fromdhe list of pending response messages. For
ingle negative response message ineluding 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 aN-USDataFF.ind. Figure 9 shows when the client recei
bage of the second server.

iously indicated to the-client (e) enhanced response timing. Once server #1 can pro
tarts with its final response message by issuing a N_USData.req to its network lay
rovide the requested information within the enhanced P2*CAN then a further

ding resporse~code 78 hex can be sent. This will cause the client to reload its P
ve respofse message including response code 78 hex from a server that is already
nse messages has no affect to the client internal list of pending response messages.

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

P2CAN after the
irstFrame shall be
within P2CAN. In
ponse timing it can
response code 78

layer generates a
luses the client to
wddition, the client
Client shall store a
nding in the client
ssage including a
simplicity Figure 9

n of the FirstFrame
ves the start of the

vide the requested
er. If the server #1
hegative response
P*CAN timer value
stored in the list of

n of the FirstFrame

is indicated in

ne client networkK layer by a N_USDatakF.Ind. Figure ¥ shows when the client rece

es 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

43.1

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 J1979 (ISO 15031-5).

TABLE A - PROPER RESPONSE FROM ECU

Condition

ISO 9141-2

SAE J1850

1ISO-14230-4

a) Service $01 not
supported

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

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

All ECUs mus
Service $01 P

respond to
D $00 if Service

$01 is supported. If Service $01

iS not supportg
not respond o
response ($7F
emissions-rels
compliant EC\
to Service $01

bd, ECU can either
send a negative

, $01, $11) All
ited OBD |l

Js must respond
PID $00.

b) Service $01
unsupported PID
requested

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can eith
send a negati
$01, $12)

er not respond or
e response ($7F,

c) Service $01 sup
PID requested

ported

Respond within P2 timing

Respond within P2 timing

Respond with

n P2 timing

d) Service $02 not

The ECU shall not respond

The ECU shall not respond

ECU can eithd

r not respond or

supported send a negatiye response ($7F,
$02, $11)
e) Service $02 supported | PID $02 indicates $0000, PID $02 indicates $0000, PID $02 indicates $0000, but if

PID requested, no
Frame stored

Freeze

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

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

PIDs are requ
either not resy
negative resp
$12), except if
(%00, $20, ...)
requested, the
send a respory

ested, ECU can
ond or send a
bnse ($7F, $02,
supported PIDs
have been

n the ECU shall
se with the

supported PIQ

and data bytes

data bytes

data bytes
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TABLE A - PROPER RESPONSE FROM ECU (CONTINUED)
Condition ISO 9141-2 SAE J1850 ISO 14230-4

f) Service $02
unsupported PID
requested, no Freeze
Frame stored

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,

$02, $12)

g) Service $02 supported
PID requested, Freeze
Frame stored

Respond within P2 timing

Respond within P2 timing

Respond withi

n P2 timing

h) Service $02

unsupported PID
requested, Freeze|Frame
stored

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can eithg
send a negati
$02, $12)

r not respond or
e response ($7F,

i) Service $03/$07 |not
supported

The ECU shall not respond

The ECU shall not respond

ECU can eithd
send a negati
$03/$07/$0A,

r not respond or
e response ($7F,
511)

j) Service $03/$07
supported, no DT(Qs
stored

No response preferred,
positive response
indicating no DTCs is
allowed

No response preferred,
positive response
indicating no DTCs is
allowed

Positive respo
DTCs is requi

nse indicating no
ed.

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

Positive response is
required

Positive response is
required

Positive respo

nse is required

[) Service $04 not
supported

The ECU shall not respond

The ECU shall not respond

ECU can eithd
send a negati
$04, $11)

r not respond or
e response ($7F,

m) Service $04 supported,
conditions not corrgct

The ECU shall not respond

The ECU shall not respond

Negative resp

($7F, $04, $22

bnse is required

~

n) Service $04 supported,
conditions correct

Positive response;is
required

Positive response is
required

Positive respo

nse is required

0) Service $05/$06
supported

not

The ECU-shall not respond

The ECU shall not respond

ECU can eithg
send a negati
$05/$06, $11)

r not respond or
e response ($7F,

p) Service $05/$06
supported TID reqliested,
no stored data avajlable

IfFIDs are requested, ECU
can either not respond or
send invalid data.

If TIDs are requested, ECU
can either not respond or
send invalid data.

If TIDs are red
either not resy
invalid data or
response ($7F

uested, ECU can
ond or send
send negative

, $05/$06, $12).
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TABLE A - PROPER RESPONSE FROM ECU (CONTINUED)
Condition ISO 9141-2 SAE J1850 ISO 14230-4

q) Service $05/$06
unsupported TID
requested, no stored data
available

No response preferred,
positive response is
allowed

No response preferred,
positive response is
allowed

ECU can either not respond or
send a negative response ($7F,

$05/$06, $12)

r) Service $05/$06
supported TID requested,
stored data available

Respond within P2 timing

Respond within P2 timing

Respond withi

n P2 timing

s) Service $05/$0
unsupported TID
ata

No response preferred,
positive response is

No response preferred,
positive response is

ECU can eithd
send a negati

r not respond or
e response ($7F,

requested, stored allowed allowed $05/$06, $12)

available

t) Service $08 not The ECU shall not respond | The ECU shall not respond | ECU-can eithgr not respond or
supported sénd a negatiye response ($7F,

$08, $11)

u) Service $08 supported
TID requested, corditions
correct

Respond within P2 timing

Respond within P2 timing

Respond with

n P2 timing

v) Service $08 supported
TID requested, conditions
not correct

The ECU shall not respond
or may respond with a
manufacturer-specified
value as DATA A, which
corresponds to the reason
the test cannot be run.

The ECU shall not respond
or may respand with a
manufacturer-specified
value as\DATA A, which
corresponds to the reason
the'test cannot be run.

Negative resp
($7F $08, $22
with a manufal
value as DAT
corresponds t
test cannot be

bnse is required
or may respond
cturer-specified
A\ A which

b the reason the
run.

w) Service $08
unsupported TID

No response preferred,
positive response is

No response preferred,
positive response is

ECU can eithd
send a negati

r not respond or
e response ($7F,

requested allowed allowed $08 $12)
x) Service $09 not The ECU shall not respond | The ECU shall not respond | ECU can eithgr not respond or
supported send a negatiye response ($7F,

$09, $11)

y) Service $09 supported
INFOTYPE requested,

data available (VIN, CVN,
CALID)

Respond within P2 timing

Respond within P2 timing

Respond with

n P2 timing
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TABLE A - PROPER RESPONSE FROM ECU (CONTINUED)

Condition ISO 9141-2 SAE J1850 ISO 14230-4

z) Service $09 supported | Respond within 1 m; do not | Respond within 1 m; do not | One or multiple negative

INFOTYPE requested, restart CVN calculation. restart CVN calculation. response message(s) ($7F, $09,

data not available, Test tool sends retry Test tool sends retry $78) required within P2max (25

conditions correct (CVN) message every 0.055 to message after 30 s — 50 ms) until positive response
40s is sent

aa) Service $09 supported | The ECU shall not respond | The ECU shall not respond | Negative response is required

INFOTYPE requested, ($7F, $09, $22)

data not available,
conditions not corrgct
(CVN), prior to 2005 MY

only

bb) Service $09 No response preferred, No response preferred, ECU. can eithgr not respond or
unsupported INFO[T'YPE positive response is positive response is seénd a negatiye response ($7F,
requested allowed allowed $09, $12)

cc) Service $00 or [$OA The ECU shall not respond | The ECU shall not respond | ECU can either not respond or
through $0F send a negatiye response ($7F,

$0X, $11)

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

4.3.2 1SO 15769-4: 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(ngt’available within P2 timing.

Table B indicates the proper ECU response as detailed in J1979 (ISO 15031-5).
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TABLE B - PROPER RESPONSE FROM ECU FOR ISO 15765-4
Condition ISO 15765-4

a) Service $01 not

supported

All ECUs shall respond to Service $01 PID $00

if Service $01 is

supported. All emissions-related OBD Il compliant ECUs must respond to

Service $01 PID $00.

Negative response message $21 (busyRepeatRequest) is allowed only

during initialization per 1SO 15765-4. ($7F, $02, $21)

is required within

P2max (50 ms) and consecutive negative response message(s) are

required within P2max until positive response is sent. S

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

ee Note B below.

b) Service $01 uns

upported PID requested

The ECU shall not respond

c) Service $01 sup

ported PID requested

Respond within P2 timing (no negative response mess
code $78 allowed)

age with response

d) Service $02 not

supported

The ECU shall not respond

e) Service $02 sup
requested, no Free

ported PID, frame xx
ze Frame stored

1) The ECU shall respond to PID $02frame xx within P
frame xx must indicate $0000.

2) The ECU shall respond withsupported PIDs for fram
within P2 timing.

3) If PIDs other than suppért PIDs or PID $02 are rg
shall not respond.

D timing; PID $02
e xx ($00, $20, ...)

quested, the ECU

f) Service $02 unslipported PID, frame xx

requested, no Fres

ze Frame stored

PID $02 frame xx indicates $0000, but if PIDs are red
not respond.

uested, ECU shall

g) Service $02 sup
requested, Freeze

ported PID, frame xx
Frame stored

1) The ECU shallrespond to PID $02 frame xx within P
2) The ECU.shall respond with supported PIDs for fran
within P27timing and shall respond to PIDs framg
supported within P2 timing.

P timing.
e xx ($00, $20 ...)
b xX indicated as

h) Service $02 unsg
requested, Freeze

upported PID, frame xx
Frame stored

The ECU shall not respond

i) Service $03/$07

SOA not supported

The ECU shall not respond

j) Service $03/$07
stored

SOA supported, no DICs

Positive response indicating no DTCs is required.

k) Service $03/$07
stored

$0A supported, DTCs

Positive response including the stored DTCs is required

[) Service $04 not §

upported

The ECU shall not respond

m) Service $04 supported,.conditions not

correct

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

n) Service $04 suj

orted, conditions correct

Positive response message required. Negative resp

nse messages(s)

($7F, $04, $78) allowed until positive response messag

e available.

0) Service $06 not

supported

The ECU shall not respond

p) Service $06 sup

ported TID requested, no

stored data available

Positive response required, test values, min and max limits must be set to

$00

q) Service $06 unsupported TID requested,

no stored data ava

ilable

The ECU shall not respond

r) Service $06 supported TID requested,
stored data available

Respond within P2 timing

s) Service $06 uns

upported TID requested,

stored data available

The ECU shall not respond

t) Service $08 not supported

The ECU shall not respond

u) Service $08 supported TID requested,

Respond within P2 timing
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Condition

ISO 15765-4

conditions correct

v) Service $08 supported TID requested,
conditions not correct

Negative response required ($7F, $08, $22)

w) Service $08 unsupported TID requested

The ECU shall not respond

x) Service $09 not

supported The ECU shall not respond

y) Service $09 supported INFOTYPE
requested, data available (VIN, CVN, CALID)

Respond within P2 timing

z) Service $09 supported INFOTYPE

Initial negative response message ($7F, $09, $78) required within P2max

requested, data no
correct (CVN)

avaltable, conarions (50 M3) and CONSeculve Negative Tesponse message
is (are) required within P2max (5.0 s) until positive-res

Note A below.

S) ($7F, $09, $78)
ponse is sent. See

aa) Service $09 su
requested, data no
correct (CVN), prio

pported INFOTYPE Negative response required ($7F, $09, $22)
t available, conditions not

r to 2005 MY only

bb) Service $09 un
requested

supported INFOTYPE The ECU shall not respond

cc) Service $00, $(

5 or $0B through $0F The ECU shall not respond

NOTE A: OBD-II
reprogr

NOTE B: Per ISC

When all started rq

regulations require a response to a Service $09 C¥N.request within P2 timing (e
hmming). For CVN requests within this document,.a $78 negative response is not all

15765-4, the following applies to initializationzonly.

bsponse messages are completely received (positive and negative responses) and

application timer h

If one or more of the received response messages-are negative responses to the previously transy
response code 0x21 (busyRepeatRequest), the external test equipment shall restart the response valid
after a minimum dglay of 200 ms. If the negative response(s) appear(s) on six (6) subsequent sequé
test equipment shill assume that the vehicle is not compliant with ISO 15031-5. This implies tha

s elapsed, the external test equipmentéshall analyse whether negative responses ha

cept for 30 s after
bwed.

the P2CAN_Client
e been received.

nitted request with
ation procedure at
ences, the external
a legislated-OBD

compliant system ghall provide a positive response within a maximum of 5 retries (1000 ms) (Assuming that the each

negative response|with NRC 0x21 is.received shortly before P2 elapses the total time available for the
respond results in 1250 ms.)

If a legislated-OBID ECU responds with any other negative response code or a legislated-OBD EC
response which cannot béinterpreted according to 1ISO 15031-5, the external test equipment shal
vehicle is not compliant@ith 1ISO 15031-5 (i.e., NOT OK).

5. TEST VEHICLEWITH NO MAI FUNCTIONS, NO DTCS SET

vehicle to correctly

L responds with a
| assume that the

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:

511

5.1.2

Turn ignition on. Do not crank engine.

Ignition off for 30 s or longer, as appropriate for the ECU. Connect scan tool to the J1962 connector.
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Evaluation: Procedure:

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

5.2

Establish communication (J1978 / 1ISO 15031-4), ignition on, engine off

Purpose: To verify that one, and only one, of the allowed protocols is supported and that the vehicle sends a response
message of the correct format.

Protocol Determination Procedure:

5.2.1 Testtool s

in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps \
ISO 9141-2 (wait 5
ISO 14230-4 (fast
ISO 14230-4 (slow
ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29

ISO 15765-4 — 29

Check battery volt

Note the first protg
Continue with cycli

bnds Service $01 PID $00 request message for each of the protocols below per\(J1
ving sequence:

WM

PW

s before trying next protocol)

baud rate initialization) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)
bit 500 kbps

bit 250 kbps (only if EOBD test)

bit 500 kbps

bit 250 kbps (only if EOBD test)

1ge at the 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.

D78 / 1SO 15031-4)

ising this protocol.

TABLE 1 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message directidn:

>

External test equipment. = All ECUs

Message Type: | Request
Data Byte Description (All'RID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain 'diagnostic data request SID 01 SIDRQ
#2 PID uded to determine RID-support for PIDs 01-20 00 PID

TABLE 2 - ECU#

X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESP(

DNSE MESSAGE

Message directidn:

=]

AllLECUs — External test equipment

Message Tyge: .| Response
Data Byte Bescriptionr{AHPiD-valuesaremhexadecimat) Byte-Vatue{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 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX D 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. ISO 15765-4 500 kbps
must be utilized for OBD-II for 2008 MY and beyond and I1ISO 15765-4 250 or 500 kbps must be utilized for EOBD for
2014 MY and beyond, otherwise, 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 J1962 connector pin 16 must be between 11.0 and 18.0 volts

5.3 Clear DTCs [Service $04), engine off

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

Procedure:
5.3.1 [For all prgtocols] Transmit Service $04 request message and observe response message.

Any software meeling these specifications must wait 2 s before proceeding to*next step to allow for NVRAM read/write
times.

TABLE 3 | CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION REQUEST MESSAGE
FOR ALL PROTQCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in;hexadecimal) Byte Value (Hgx) Mnemonic
#1 Clear/feset emission-related diagnostic information request SID 04 SIDRQ

TABLE 4 -[CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE

Message directidn:

=]

All ECUs — External test equipment

Message Type: | Response
Data Byte Description-(all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Clear/feset emission-related diagnostic information response SID 44 SIDPR

Evaluation criteriq:

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 1SO 15765-4, a positive response message is required. Negative response message(s) ($7F, $04, $78) are allowed
for up to 30 s maximum, until a positive response message is available. All other negative responses shall be flagged as
a failure. For 1ISO 9141-2, J1850 and 1SO 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 support 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.
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Procedure:

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

Message directio

n: | 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 6 - ECUA

1 RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPG

NSE MESSAGE

Message directidn:

=]

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (All PID values are in hexadecimal) Byte'Value (Héx) 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: sfatus, Number of emission-related DTCs 00000000 b = g00 DATA_A
#4 Misfirg -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA_B
#5 Catalypt -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA C
#6 Catalypt -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D

Evaluation criteria:

Each OBD ECU th
above where:

DATAADb
request.) &

Operator prompt 1
with message as
respond to this dia

Purpose: To verify
DTCs stored befor

Procedure:

5.4.2 [For ISO

at responds with Service $01, PID $01 must respond with messages as shown in

nd DATA A bit 7 must be 0, indicating MIL off.

asks for the number of émjission-related ECUs in the vehicle. At least one OBD H
shown in the response‘table above. If more than the specified number of emis

jnostic message, thisishall be flagged as a failure.

ts O thru 6 must be 0. (Number of BTCs must be 0, because of previously sent eng

that all ECUs,respond correctly to a Service $0A request and to verify that there

b proceeding,through the next test sequence.

| 5765-4 protocol only] Transmit a Service $0A request message. Verify that a

received w

ith-DTC count setto zerg-and-ho DTCs.

the response table

ne-off Service $04

FCU must respond
sion-related ECUs

are no permanent

roper response is

TABLE 7 - 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
request SID

0A

SIDRQ
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TABLE 8 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

RESPONSE MESSAGE FOR ISO-15765-4

Message directio

n: | All ECUs — External test equipment

Message Typ

e:

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 00 #OFDTC
this ECU}

Evaluation criteriJa:

For ISO 15765-4
(DTC count) must

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond-with a mesj

DTCs and indicatin
ECUs that do not 9

Permanent codes
$07 for the 2010 M
that does not supp|
the CARB Executi

not required to comply.

If an OBD-II vehicl
the test.

Permanent codes
If an EOBD vehiclg

5.5 Verify that al

Purpose: To verify

correct. Verify thaf

be greater than or

nterfaces, verify that at least one Service $0A permanent DTC response.is.recei
be $00 and the message shall contain no DTCs for all the responses.

g no DTCs are stored by setting the parameter # of DTC to $00.

upport permanent codes shall not respond.

must be supported for OBD-Il by all emission-related-ECUs that also support Serv
Y and beyond or this shall be flagged as a failure, however, if the vehicle is a 2010

ort permanent codes or permanent codes for all emission-related ECUs, the manufe
e Officer with the manufacturer's proposed phase-in plan and an explanation as to

does support permanent codes, they will be tested for correct behavior.
Service $06 - Request on-board monitoring test results, engine off
that each ECU responds correctly to a Service $06 request, and that the data in

all Service $06 data and limits are set to zero for ISO 15765-4. For all other proto
equal to the minimum test limit or less than or equal to the maximum test limit.

tocols] Transmit Service $06, OBDMID support OBDMIDs $00, $20 $40 $60, $80

iyed. The #OFDTC

age containing no

ice $03 or Service
- 2012 MY vehicle

\cturer can present

why the vehicle is

b fails but it is supposed to have permanent DTCs, prompt the user whether to contipue testing or abort

hre not required for EOBD. If an EOBD vehicle does not support permanent codes, @o not log a failure.

the responses are
cols, the data must

HA0, $CO, and $EO

Procedure:

5.5.1 [For all pro
request me
OBDMIDs

reported by each ECU as being supported

upported. Note the

TABLE 9 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND NON-CONTINUOQUSLY
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 10 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND NON-CONTINUOUSLY
MONITORED SYSTEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDS) FOR I1SO 9141-2, 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 SUPpPoTted TestiDs, ™ 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 - REQ
MONITORED SY

DEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS,AND NON-
STEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDRS) FOR I1SO 157

CONTINUOUSLY
65-4 PROTOCOL

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Reqyest on-board monitoring test results for continuous and non-continuously M 46 SIDPR
monifored systems response SID
dafa record of supported OBDMID = | OBDMIDREC

#2 1% supported OBDM|D M XXXXXEXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supportedtOBDMIDs, M XXXXXEXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXAXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1l = Conditional — OBDMID value shall be the same value as-included in the request message if supported by the ECU

C2 = Conditional
C1)

— value indicates OBDMIDs supported;range of supported OBDMIDs depends on selected G

BDMID value (see

Evaluation criteriq:

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

an ECU indicates
ECU does NOT a
failure.
55.2 [ForlSO1
$00, $20,

that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is 3

H765-4 pretocol only] Transmit request for all OBDMID support OBDMIDs as two me
540, $60; $80, $A0), and (OBDMIDs $CO, $E0) and again note results.

TABLE 12 - REQ

hged as a failure. If
upported, but that

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

ssages (OBDMIDs

DEST 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 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 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 non-continuously M 46 SIDPR
monitored systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1° supported OBDMID M XXXXXXXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXXXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXXXX DATA_B
#5 Data C: supported OBDMIDs, M XXXXXXXX DATA C
#6 Data D: supported OBDMIDs ] M XXXXXXXX DATA_D
dafa record of supported OBDMID = [ OBDMIDREC
#n-4 m™" supported OBDMID C1 XXXXXEXX OBDMID
#n-3 Data A: supported OBDMIDs, Cc2 XXXXXAXX DATA_A
#n-2 Data B: supported OBDMIDs, Cc2 XXXXXEXX DATA B
#n-1 Data C: supported OBDMIDs, c2 XXXXXAXX DATA_C
#n Data D: supported OBDMIDs ] c2 XXXXXAXX DATA_D

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

C1)

the ECU
BDMID value (see

Evaluation criterig:
Each ECU must report the same supported OBDMIDs for single ahd-group request messages.

5.5.3 [For ISO 15765-4 protocol only] For all supported, ©BDMIDs $01-$1F, $21-$3F, $41-$5F,
$A1-$BF, $C1-$DF $E1-$FF as determined in 5.5.1; send the corresponding Service $06 req
note the rgsponse.

TABLE 14 - REQUEST ON-BOARD MONITORINGTEST RESULTS FOR CONTINUOUS AND NON-
MONITORED $YSTEMS REQUEST MESSAGE (READ OBDMID TEST VALUES) FOR ISO 15765

561-$7F, $81-$9F,
uest message and

CONTINUOUSLY
-4 PROTOCOL

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Regyest on-board monitoring-test results for continuous and non-continuously M 06 SIDRQ
monifored systems request SID
#2 On-Board Diagnostic Manitor 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 (I ow Byte)#1 M 00 TVLO
#7 Min. Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min. Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
dafa record of supported OBDMID = [ OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID Cc1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m Cc2 XX S/MDTID
#n-6 Unit And Scaling ID#m c2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 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 Cc2 00 MAXTLHI
#n Max. Test Limit (low.Byte)#m ] Cc2 00 MAXTLLO

C1 = Conditional
requested N
C2 = Conditional
Manufactur:
has not beg

— parameter is only present if more than one (1) Manufacturer Defined TID is supported by th
flonitor ID.

— parameter and value depends on selectedManufacturer Defined TID number and are only
br Defined TID is supported by the ECU. Thewalue shall be zero ($00) in case the On-Board O
n completed at least once since Clear/reset emission-related diagnostic information or battery

e ECU for the

ncluded if the
iagnostic Monitor
disconnect.

Evaluation criteriq:

Misfire OBDMID A
counts) must be su

Except as describg
$00.

OBDMIDs $00 -$1
Test IDs, TVHI and

Some manufactur

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

bd below, for all ©BDMIDs, TVHI, TVLO, MINTLHI, MINTLLO, MAXTLHI, and MA

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

Cylinder #1 misfire

TLLO must report

to zero. For these

rs-have engine-off monitors, e.qg., O2 sensors that run as soon as the ignition is

n. These monitors

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

shall not be consid

ered a failure, but a warning that each manufacturer will need to analyze.
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554

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

the respon

Se.

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, 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 06 SIDRQ
monitored systems request SID
#2 On-Board Diagnostic Monitor 1D M XX OBDMID

TABLE 17 - REQ

DEST 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 Requegst on-board monitoring test results for non-continuously monitored M 46 SIDPR
systelns response SID
#2 Tept ID (report test results) XX TID
#3 Tept Limit Type & Component ID XX TLTCID
dafa record of Test ID = TIDREC_
#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (HighByte) C XX TLHI
#7 Test Limit (Low Byte) ] C XX TLLO
C = Conditional — if| Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit  Type & Component ID
value (bit 7)

Evaluation criteria:

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

555

5.5.6

Evaluation criteria:

[For all prg
for all EQ
communic

Transmit §
communic

tocols] Request pext’' unsupported OBDMID-support OBDMID ($20, $40, $60, $80,
Us to ensure«ECEU can respond properly to an unsupported OBDMID and d
htion (singlesequest).

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

$A0, $CO, or $EO0)
pes not terminate

ave dropped out of

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

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

NOTE: Hybrid Electric Vehicles (HEVs) and stop-start vehicles have engine controls that can start and stop the engine
without regard to ignition key position.
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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-off conditions.

Procedure:

5.6.1 [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 the PIDs reported by
each ECU as being supported.

TABLE 18 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message directi

=

eXternal test equipment — All ECUS

Message Tyge: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uged to determine PID support XX PID

TABLE 19 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA.-RESPONSE MESSAGE
(REPORT SUPPORTED PIDS)

Data Byte Parameter Name Cwvt Hex Value Mnemonic

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

#2 1* supported PID M XXXXXKXX PID
#3 Data A: supported PIDS; M XXXXXEXX DATA_A
#4 Data B: supported PIDs, M XXXXXAXX DATA_B
#5 Data C: supported PIDs, M XXXXXAXX DATA_C
#6 Data D: supparted 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 (§ee C1)

Evaluation criteriq:

Required PIDs mupt be supported for all.vehicles (ALL), gasoline engines (G), or diesel engines (D) ag specified in Table
24. At least one ECU must support the required data. If more than one ECU supports the PID, then eagh ECU must meet
the requirements gpecified under "Required Value". The table specifies whether lack of support will ggnerate a Failure or
a Warning. A failufe is defined as\ltack of support as required in the OBD-II regulations. A warning is|defined as lack of
support for a PID fhat is highlytkely to be required to be supported by most vehicle manufacturers| Warnings require
additional analysis|by the vehicle manufacturer.

If an ECU indicatgs that-a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is $upported, but that
ECU does NOT agtually 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.
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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 $CO0, $E0) and again note results.

TABLE 20 - 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 ta determine PID suppart for PIDs 01-20 00 PID
#3 PID uged to determine PID support for PIDs 21-40 20 PID
#4 PID uged to determine PID support for PIDs 41-60 40 PID
#5 PID uged to determine PID support for PIDs 61-80 60 PID
#6 PID uged to determine PID support for PIDs 81-A0 80 PID
#7 PID uged to determine PID support for PIDs A1-EO A0 PID

TABLE 21 {REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE (REPORT
SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of supported PIDs = | PIDREC_
#2 1° supported PID M XXXXXEXX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXEXX DATA B
#5 Data C: supperted PIDs, M XXXXXKXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
dafa record of supported PIDs = | PIDREC_
#n-4 ni"l'supported PID c1 XXXXXKXX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXEXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXEXX DATA_ B
#n-1 Data C: supported PIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXAXX DATA_D

C1l = 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 (§ee C1)
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Evaluation criteria:

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

5.6.3

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

[For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF

TABLE 22 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

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

TABLE 23 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cwvt Hex Value Mnemonic

#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of 1% supported PID = [ PIDREC_

#2 PID#1 M XX PID
#3 data A, M XXXXXKXX DATA_A
#4 data B, C1 XXXXXAXX DATA_B
#5 data C, C1 XXXXKAXX DATA_C
#6 dataD] C1 XXXXXAXX DATA_D

C1l = 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 criteriq:

All PIDs that are in

For all the PIDs th
noted must be rec
be referenced if so

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

5.6.4 Request tf

dicated as supported, as detetmined in 5.6.1, must be supported.

bived as shown in Table 24. Note: Scaling PID $4F may be utilized in some PID re

ipported PID. On ISO 14230-4, the ECU can either respond with a negative respor
] to a request for an unsupported PID.

ECU can r

5.6.5

at are indicated as supported by each ECU, a response with valid data and with
utilized.

return a PlBthat was not supported on J1850, and ISO 9141-2. On ISO 15765-4

e

=

EOQ) for

communication.

Evaluation criteria:

the PID length as
sponses and must

the ECU shall not
se message ($7F,

all ECUs to ensure

le request).

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

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified number of emission-
related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION
Engine Off Service $01 PID Validation
PID Req'd Required Value Comment
Support

01, DATA A, bit7 ALL — Fail | Bit 7 mustbe 0 0 = MIL off

01, DATA_A, bits 0- | ALL — Fail | Bits 0-6 must be O No DTCs

6

01, DATA Bhit© Att—=Fait—TBitOmustbetforatteastone £CY Atspark—and-compression

if OBD-II, ignition engingsust support
G — Fail if misfire monitoring
EOBD

01, DATA B{bit1 ALL - Fail | Bit 1 must be 1 for at least one ECU All spark-and comjpression
ignition engines nust support
fuel system monitpring.

01, DATA B/{bit 2 ALL - Fail | Bit 2 must be 1 for all ECUs An OBD ECU thaf supports
Service $01 PID $01 must
support comprehgnsive
component monitgring.

01, DATA B/{bit 3 Bit3canbeOor1l For2010 MY 0 = spark ignition pngine,

and beyond, data must match Prompt 4. 1 = compression ignition
Note that for ECUs that-only support engine.

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

gasolineordiesel.

01, DATA B bit4 G- Fail Bit 4 must be 0 for spark ignition engines | Misfire monitoring|shall always
and-ECUs, which do not support misfire | indicate complete(for spark
monitoring, or must be 1 for ignition engines. Misfire
compression ignition engines. Bit 4 must | monitoring shall irfdicate
be 0 for any unsupported monitor in complete for compression
DATA B bit 1. ignition engines after the

misfire evaluation|is complete
(1000 engine revy at idle,
approx. 60 sec.). Unsupported
monitors must indjcate “ready”.

01, DATA B bit’s Bit5canbe Qorl Bit5 mustbe Q for Euel system may ndictate
any unsupported monitor in DATA B bit | incomplete for spark ignition
0. and compression ignition

engines If non-continuous
monitors are employed.
Unsupported monitors must
indicate “ready”

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

01, DATA B, bit7 ALL - Fail | Bit 7 must be 0 Reserved bits must be 0
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Required Value Comment
Support
01, DATA C, bit0 G - Fall Bit 0 must be 1 for at least one All spark ignition engines must support
ECU for spark ignition engines. catalyst monitoring. Compression ignition
Bit 0 may be 0 or 1 for engines may or may not support NMHC
compression ignition engines. catalyst monitoring.
01, DATA C, bit2 ALL — Fail if Bit 2 must be 1 for at least one All OBD-II spark ignition engines must
not 1 for ECU for OBD-II spark ignition support evap system monitoring. Bit 2 is
OBD-I1 only. engines, 0 or 1 for EOBD spark reserved for compressipn ignition
ignition engines. Bit 2 must be 0 engines.
for compc;essmn ignition engines Note: This cheek'will erroneously fail a
(reserved). dedicated CNG-vehicle|with no evap
monitor.
01, DATA C, bit3 D — Fail for Bit 3 may be 0 or 1 for spark Spark(gnition engines ay or may not
OBD-lIl only ignition engines. Bit 3 mustbe 1 | support SAIR monitoring. Compression
for at least one ECU for ighition engines must spipport boost
compression ignition engines. pressure monitoring.
01, DATA_C, bit4 ALL - Fall Bit 4 must be 0 Reserved bits must be D
01, DATA C, bit5 ALL — Fail if Bit 5 must be 1 for at least Gne All spark ignition engings must support
OoBD-ll, ECU 02 sensor monitoring. Compression
G — Fail if ignition engines must spipport exhaust
EOBD gas sensor monitoring.
01, DATA C, bit6 ALL - Fall Bit 6 must be L:for at least one All spark ignition engings must support
ECU 02 sensor heater monitoring.
Compression ignition epgines must
support PM filter monitaring.
01, DATA C, bit7 D — Fail for Bit7Z>may be 0 or 1 for spark Spark ignition engines ay or may not
OBD-ll only ignition engines. Bit 7 must be 1 support EGR/VVT monftoring.
for at least one ECU for Compression ignition epgines must at
compression ignition engines. least support EGR monitoring.
01, DATA D, bits (-7 ALL -Fail Bits 0 — 7 must all be 0 for any Unsupported monitors must indicate
unsupported monitor indicated in | “ready”
DATA C
01, DATA_D, bits 2 D - Fail Bit 2 must be 0 for compression Reserved bits must be D
ignition engines
01, DATA_D, bits 4 ALL - Fail Bit 4 must be 0 for all engines Reserved bits must be
01, DATA_D, bits 0-7 All - Fall Bits 0 - 7 must be 1 for any No supported monitors complete. O2

supported monitor indicated in
DATA_C, except for bit 6 which
may be 0 on some spark ignition
vehicles.

heater monitor (bit 6) may complete (0)
on some spark ignition vehicles.
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
02 2 bytes long, value must be 0000 | No freeze frame available
03, DATA_A, bits 5-7, G —Warn 2 bytes long, Data A and Data B | Some FUELSY Sx bits are reserved
DATA_B 5-7, bits 5-7 must all be 0
04 ALL — Fail 1 byte long, value must be 0% LOAD_PCT = 0 with the engine off and
key on.
05 ALL — Fail 1 byte long, value must be -20to | ECT in normal range
HAHeSS-$67 120-deg-C—E#her$05-0r $67
suppported must be supported.
06 G —Warn 1 byte value or 2 byte value, as Short Fuel TrimBank 13
determined in Figure 10
07 G —Warn 1 byte value or 2 byte value, as Long FuebTrim Bank 1/3
determined in Figure 10
08 1 byte value or 2 byte value, as Short-Fuel Trim Bank 2{4
determined in Figure 10
09 1 byte value or 2 byte value, as Long Fuel Trim Bank 244
determined in Figure 10
0A 1 byte long FRP
0B G —Warn 1 byte long. Either ($0B\or $87) MAP
unless $87, or ($10 or $66) must.be
$10 or $66 supported
supported
0oC ALL — Fail 2 bytes long, value must be 0 RPM is 0 with engine off
0D ALL — Fail 1 byte Jong, value must be 0 VSS is 0 with engine off
OE G —Warn 1'byte long SPARKADV
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
OF G - Warn unless | 1 byte long, value must be -20 to | IAT in normal range
$68 is supported 120 deg C. Either $0F or $68 may
be supported.
10 G — Warn unless | 2 bytes long, value must be less | MAF< = 5 g/sec with engine
$66, $0B or 87 | than or equal to 5 g/sec. Either ($0B | off
supported or $87) or ($10 or $66) must be
stppotted:
11 G —Fall 1 byte long, value is 0% to 40% for | TP infermal range
spark 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.1B,;"2 or | At least 2| O2S needed for
more bits must be 1 _for> spark | OBD-Il fof spark ignition
ignition engines; (Note: ‘Either $13 | engines, cgmpression ignition
or $1D must be supparted for spark | engines may or may not use
ignition engine. Both"PIDs shall not | O2 sensors. Both PIDs $13
be supported on spark ignition or | and $1D cgnnot be supported
compression “\~ignition  engines. | at the sanpe time for either
Neither RIBD’ is  required to be | spark or cgmpression ignition
supported-for compression ignition | engines.
engines)
14,15, 16, 17, 18,119, 1A, 2.bytes long
1B
1C ALL — Fail 1 byte long, value must be 01, 03, | Must be Chlifornia OBD-Il or
07, 09, 0B, 0D, 13 or 14 for OBD-Il | EOBD
or HD OBD.
Value must be 06, 07, 08, 09, OC,
0D, 17, 18, 19 or 1A for EOBD or
HD EOBD
1D, 1E 1 byte long
1F ISO 15765-4 ALL - | 2 bytes long, value must be 0 RUNTM is Q with engine off
Eail
21 ISO 15765-4 ALL — | 2 bytes long, value must be 0 MIL_DIST is 0 after Service
Fail unless $4D $04
supported
22,23 2 bytes long FRP
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

24, 25, 26, 27, 28, 29, 2A, 4 bytes long Check for usage of PID 4F

2B

2C 1 byte long, value must be < or = | EGR_PCT is < or = 10% with
10% engine off

2D 1 byte long EGR_ERR

2E ISO 15765-4 G- | 1 byte long EVAP_PCT
Warn

2F ISO 15765-4 G, 1 byte long FLd
D — Warn

30 ISO 15765-4 ALL — | 1 byte long, value must be 0 WARM_UPRS must be 0 after
Fail Service $04

31 ISO 15765-4 ALL — | 2 bytes long, value must beQ CLR_DIST]|is O after Service
Fail unless $4E $04
supported

32 2 bytes long EVAP_VP

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

34, 35, 36, 37, 38,39, 3A, 4 bytesilong Check for usage of PID 4F

3B

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

41 ISO 15765-4 ALL=-" | 4 bytes long
Fail if OBD-II, Warn
if EOBD

41, DATA B, bit 3 ISO 15765-4 ALL— | Bit3canbeOorl For 2010 0 = spark ignition engine, 1 =
Fail if OBD-II, Fail MY and beyond, data must match compression ignition engine.

for, EOBD if
stpported. (data
must be correct if

Prompt 4.

Note that for ECUs that only

PID $41 is support CCM requirements,
supported for (Service $01, PID $01, Data_B, bit
EQBD) 2 = 1), the status of Service $01

PID $01, DATA_B bit 3 is irrelevant
and may be set to either gasoline or
diesel.
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

41, DATA_D, hit 0-7 ISO 15765-4 ALL — Fail if | Bits 0 to 5 and bit 7 must be 1 for | No supported monitors
OBD-lI, Fail for EOBD if | any supported monitor indicated in | complete except 02
supported. (data must be | PID $01 DATA_C for spark ignition; | heater monitor (bit 6)
correct if PID $41 is Bits O to 7 must be 1 for any | may complete (0) on
supported for EOBD) supported monitor indicated in PID | some  spark ignition

$01 DATA C for compression | vehicles.
ignition.

41, DATA_D, bits -7 ISO 15765-4 ALL — Fail if | Bits O to 7 must be 0 for any | Unsupported monitors
OBD-lI, Fail for EOBD if | unsupported monitor indicated in | must irjdicate “ready”
supported. (data must be | PID $01 DATA_C
correct if PID $41 is
supported for EOBD)

42 ISO 15765-4 G, D- Fall 2 bytes long VPWR

43 ISO 15765-4 G- Failif | 2 bytes long, value mustbe 0% LOAD [ABS is 0% with
OBD-II, Warn if EOBD engine|off

44 ISO 15765-4 G- Fail if | 2 bytes long EQ_RAT
OBD-Il, Warn if EOBD

Check|for usage of PID
4F

45 ISO 15765-4 G- Fall 1 byte-long, value must be 0% to | TP_R inh normal range
unless $6C is supported | 50% ~for spark ignition engines,
if OBD-Il, Warn if EOBD { walue can be 0% to 100% for

compression ignition engines.
Either $45 or $6C must be
supported for spark ignition
engines.
46 1 byte long, value must be -20 to 85 | AAT in|normal range
deg C
47 1 byte long, value must be 0% to | TP_B in normal range
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines
48 1 byte long, value must be 0% to | TP_C in normal range

B60% for spark igniion engines,
value can be 0% to 100% for
compression ignition engines
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
49 1 byte long, value must be 0% to | APP_D in normal range
40%
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal range
40%
4C 1 byte long
4D 2010 MY and | 2 bytes long, value must be O m MILATIME is 0 m (59 s or
beyond less) after $ervice $04
A — Fail unless $21
supported
4E 2010 MY and | 2 bytes long, value must be 0'm CLR_TIME|is0Om (59 s or
beyond less) after $ervice $04
All - Fail unless $31
supported

4F 4 bytes These four pvalues, if not $00,
shall be usgd to calculate
scaling factprs for data
reported with PIDs $24 to
$2B, PIDs $34 to $3B, PID
$44 and PID $0B.

50 4’bytes This value,| if available, shall
be used tq calculate scaling
factors for MAF sensor.

51 1 byte, value must be $00 to $16. FUEL_TYPE in SAE assigned

Warn for hybrid, S/S if not = $00 range. Shotild be $00 for bi-
fuel vehicle|before engine
start or hybrid, S/S vehicle
with engine|stopped.

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 Secondary O2

determined in Figure 10 Fuel Trim Bank 1/3

56 1 byte value or 2 byte value, as Long Term Secondary 02

determined in Figure 10

Fuel Trim Bank 1/3
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
57 1 byte value or 2 byte value, as | Short Term Secondary 02
determined in Figure 10 Fuel Trim Bank 2/4
58 1 byte value or 2 byte value, as | Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long FRP
5A 1 byte Tong, value must be 0% to | APP_Rin formal range
40%
5B 1 byte BAT_PWR
5C 2010 MY and 1 byte long, value must be -20 to-| EOT
beyond 150 deg C
D — Warn if OBD-II
5D 2 bytes long FUEL_TIMING
5E 2 bytes long, value must be 0 when | FUEL_RATE
engine is not running
5F 1 byte, value must be $0E to $10 EMIS_SUP| in SAE assigned
range
61 2010 MY and 1 byte TQ_DD
beyond
D — Fail if OBD-II
62 2010 MY and 1 byte, value must be > or = 0% TQ_ACT
beyond
D - Fail if OBD-II
63 2 bytes long, value mustbe >or=0 | TQ_REF
64 5 bytes long TQ_MAX
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
65 2 bytes, Data A, at least one device | Auxiliary I/O
must be supported in bits 0 — 3, bits 4
— 7 must be 0, Data B, bits 4 — 7 must
be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor
$10, $0B or $87 | sensor must be supported in bits 0 — ) _
supparted 1 hits 2 — 7 musthe Q MAFX < = 5 g/sec with engine
off
If supported, MAFA and MAFB values
must be less than or equal to 5 g/sec.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at leastCone | Engine Coglant Temperature
$05 is supported sensor must be supported in hits' 0 — )
1, bits 2 — 7 must be 0. ECT x in ngrmal range
If supported, ECT 1 and\ECT 2 values
must be -20 to 120 deg.C.
Either $05 or $67 must be supported.
68 G — Warn unless | 7 bytes longi“Data A, at least one | Intake Air Temperature
$OF is supported sensor must'be supported in bits 0 — | Sensor
5, bits 6;=~7 must be 0. ]
IAT xy in ngrmal range
If supported, any IAT values must be -
20-to 120 deg C.
Either $0F or $68 may be supported.
69 7 bytes long, Data A, at least one PID | Commandgd EGR and EGR
must be supported in bits 0 — 5, bits 6 | Error
— 7 must be 0. )
EGR_x CMD is < or = 10%
If supported, any EGR_x_CMD values | with engine|off
must be < or = 10%.
If EGR_x_CMD = 0.0%, and
EGR_x_AdQT = 0.0%,
EGR_x_ERR must be 0.0%,
T EGR_ X CMD = 0.0%, and

EGR x ACT >  0.0%,
EGR_x_ERR must be 99.2%
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
6A 5 bytes long, Data A, at least one | Commanded Diesel Intake Air
PID must be supported in bits 0 — 3, | Flow Control and Relative
bits 4 — 7 must be 0. Intake Air Flow Position
6B 5 bytes long, Data A, at least one | Exhaust Gas Recirculation
PID must be supported in bits 0 — 3, | Temperature
bits 4 — 7 must be 0. _
EGRT xy in normal range
If supported, any EGRT values
must be -20 to 200 deg C for either
1deg or 4 deg scaling.
6C ISO 15765-4 G- | 5 bytes long, Data A, at least one | Commandgd Throttle Actuator
Fail unless $45 is | PID must be supported in bits 0 — 3/ HControl and Relative Throttle
supported if OBD-II, | bits 4 — 7 must be 0. Position
Warn if EOBD i
If supported, any TP_x_REL\values | TP_x_REL [in normal range
must be 0% to 50% <or, spark
ignition engines.
Either $45 or ~$6C must be
supported  for, “spark ignition
engines.
6D 11 bytes:long, Data A, at least one | Fuel pressyre Control System
PID must be supported in bits 0 — 5, )
bits 6= 7 must be 0. FRT_x in nprmal range
Ify supported, any FRT_x values
must be -20 to 120 deg C.
6E 9 bytes long, Data A, at least one | Injection Prgssure Control
PID must be supported in bits 0 — 3, | System
bits 4 — 7 must be 0.
6F 3 bytes long, Data A, at least one | Turbocharger Compressor

sensor must be supported in bits 0
— 1, bits 2 — 7 must be 0.

Inlet Pressure
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

70 10 bytes long, Data A, at least one | Boost Pressure Control
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Data J, bits 4 — 7 must be 0.

71 6 bytes long, Data A, at least one | Variable Geometry Turbo
PID must be supported in bits 0 — 5, | (VGT) Control
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 leastyone | Exhaust Préssure
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
sensor must be, supported in bits 0
— 1, bits 2 — 7. must be 0.

75 7 bytes long, Data A, at least one | Turbocharger A Temperature
sensor must be supported in bits 0
— 3, bit8'4 — 7 must be 0. TCA_Cxxx |n normal range

TCA_Txxx in normal range
i supported, any TCA_Cxxx values

must be -20 to 120 deg C, any
TCA _Txxx values must be -20 to
1000 deg C.

76 7 bytes long, Data A, at least one | Turbocharger B Temperature
sensor must be supported in bits 0
_ 3, bits 4 — 7 must be 0. TCB_Cxxx |n normal range

TCB_Txxx in normal range
If supported, any TCB_Cxxx values -

must be -20 to 120 deg C, any
TCB_Txxx values must be -20 to
1000 deg C.
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

77 5 bytes long, Data A, at least one | Charge Air Cooler
sensor must be supported in bits 0 | Temperature (CACT)

— 3, bits 4 — 7 must be 0. )
CACT xy in normal range

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

78 9 bytes long, Data A, at least one | Exhaust Gas Temperature
sensor must be supported in bits 0 | (EGT) Bank 1
— 3, bits 4 — 7 must be 0.

79 9 bytes long, Data A, at least one | Exhaust Gds Temperature
sensor must be supported in bits 0 | (EGT) Bank 2
— 3, bits 4 — 7 must be 0.

7A 7 bytes long, Data A, at leastione | Diesel Part|culate Filter (DPF)
PID must be supported in bits @ - 2, | Bank 1
bits 3 — 7 must be 0.

7B 7 bytes long, Data Ay at least one | Diesel Part|culate Filter (DPF)
PID must be supported in bits 0 — 2, | Bank 2
bits 3 — 7 must be 0.

7C 9 bytes long, Data A, at least one | Diesel Partjculate Filter (DPF)
PID mustbe supported in bits 0 — 3, | Temperatune
bits 4 =\7 must be 0.

7D 1 byte' long, Data A, bits 4 — 7 must | NOx NTE cpntrol area status
be 0.
7E 1 byte long, Data A, bits 4 — 7 must | PM NTE control area status

be 0.
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TABLE 24 - ENGINE OFF SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment
TF 13 bytes long, Data A, at least one | Engine Run Time
PID must be supported in bits 0 — 2,
bits 3 — 7 must be 0.
81 41 bytes long, Data A, at least one | Engine Run Time for AECD
PID must be supported in bits 0 — 4, | #1 - #5
bits 5 — 7 must be 0.
82 41 bytes long, Data A, at least one | Engine Rur] Time for AECD
PID must be supported in bits 0 — 4, | #6 - #10
bits 5 — 7 must be 0.
83 9 bytes long, Data A, at least one NOx Sensor
sensor must be supported in bits 0
— 3, bits 4 — 7 must be 0.
84 1 byte Manifold Syrface
Temperatufe
85 10 bytes long, Data.-A{ at least one | NOx Contrgl System
senssor must be supported in bits 0
— 3, bits 4 — 7 must-be 0.
86 5 bytes long, ‘Data A, at least one | Particulate Matter (PM)
sensor must’be supported in bits 0 | Sensor
— 1, bits 2= 7 must be 0.
87 G — Warn unless $0B, | 5 bytes long, Data A, at least one | Intake Manifold Absolute
$10 or $66 supported sensor must be supported in bits 0 | Pressure (MAP)
= 1, bits 2 — 7 must be 0.
Either ($0B or $87) or ($10 or $66)
must be supported.
88 13 bytes SCR Inducgment System
89 41 bytes long, Data A, at least one | Engine Rur| Time for AECD
PID must be supported in bits 0 — 4, | #11 - #15
bits 5 — 7 must be 0.
8A 41 bytes long, Data A, at least one | Engine Rur] Time for AECD
PID must be supported in bits 0 — 4, | #16 - #20
bits 5 — 7 must be 0.
8B 7 bytes Diesel Aftertreatment status
8C 17 bytes Wide Range O2
8D 1 byte TP_G
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Determination of usage of Byte B in addition to Byte A
for Service $01 PIDs $06 to $09 and PIDs $55 to $58

1st communication cycle 2nd communication cycle Determination
Byte B
Request Response Request Response . i
Bit value: Nr. of reqwred.
ECM; 01234567 Banks

NO

Unique 11XX0000 J—=[ 1
1response [m———pl  $13
Unique 11XX11IXX =3 2

2 responses $13 Ist 11XX0000 5
(2 ECUs) 2nd 000011XX

1
< :
Unique 11000000 I = I 1 I NGy PID $1D(suppprted, 1 response,
All-b FF
1response jmmpl " $ID Unique 11110000 J=—= 2 | NO s<>8
$00
/ Unigue 11111111 == 4 | YES J.PIDSID, 1 response, All bits=$FF

NG) PID $13 supported

$13 supported

NO
NO

$1D supported NO \J u PID $1D suppgrted, 2 responses,

= s =
it o IR o o P
o s e T

FIGURE 10 - DE[TERMINATION OF USAGE OF BYTE B IN ADDITION TO BYTE A FOR SERVICE $01 PIDS $06 TO
$09 AND PIDS $55 TO $58

NO

5.7 Verify Servide $08 - Request control of on-board system, test ercomponent, engine off

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

Procedure:

5.7.1 [For all prqtocols] Transmit Service $08,.T1D’ support TIDs $00, $20, $40, $60, $80, $A0, $CQ, and $EO request
messages|through the highest supportedTID 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

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqgyest controlof, on-board device request SID M 08 SIDRQ
#2 TID#1 (TestIDs 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 record of supported TIDs = [ TIDREC_

#2 1* supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXXXX DATA_A
#4 Data B: supported TIDs, M XXXXXXXX DATA B
#5 Data C: supported TIDs, M XXXXXXXX DATA_C
#6 Data D: supported TIDs ] M XXXXXXXX DATA_D

C1l = 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 on selected TID value (see C1) for ISO
15765-4. For J1850, 1ISO9141-2 and I1SO 14230-4, Data A-E shall be filled with $00 if unused.
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Evaluation criteria:
If the service is not supported by an ECU, no response is allowed for SAE J1850, ISO 9141-2 and ISO 15765-4.

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

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

There is no legislative requirement to support Service $08. If Service $08 is not supported, it shall be flagged as a
warning that each manufacturer will need to analyze.

If an ECU indicatgs that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is”$upported, but that
ECU does NOT agtually support the PID/TID/OBDMID/INFOTYPE when it is requested then this’shall be flagged as a
failure.

5.7.2 [For ISO 15765-4 protocol only] Transmit request for all TID support TIDs as two messages (T|IDs $00, $20, $40,
$60, $80, $A0), and (TIDs $CO, $EO0) and again note results.

TABLE 27 - REQQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (READ SUPPORTED TIDS) FOR
ISO 15765-4 PROTOCOL

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest 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 - $CO) u A0 TID

U= User Optional

TABLE 28 - REQUEST CONTROL OF.ON-BOARD DEVICE RESPONSE MESSAGE (REPORT SURPPORTED TIDS)

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqyest control of-on-board device response message SID M 48 SIDPR
dafa record of supported TIDs = [ TIDREC_
#2 1% supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXAXX DATA_A
#4 Data B: supported TIDs, M XXXXXAXX DATA_B
#5 Data C- cnppnrfnrl TDs; M VAVAVAVAYA ¢%'¢ DATA_C
#6 Data D: supported TIDs ] M XXXXXXXX DATA_D
data record of supported TIDs = [ TIDREC_
#n-4 m™ supported TID c1 XX TID
#n-3 Data A: supported TIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported TIDs, Cc2 XXXXXXXX DATA B
#n-1 Data C: supported TIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported TIDs ] Cc2 XXXXXXXX DATA_D

C1l = 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 on selected TID value (see C1) for ISO
15765-4. For J1850, 1ISO9141-2 and ISO 14230-4, Data A-E shall be filled with $00 if unused.
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Evaluation criteria:

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

5.7.3

[For all protocols] Request next unsupported TID support TID ($20, $40, $60, $80, $A0, $CO0, $EO) 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

communication.

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

Evaluation criterig:

Operator prompt 1
related ECUs do n
5.8 Establish co

Purpose: Verify th
format is sent by th

asks for the number of emission-related ECUs in the vehicle. If the specified ny
Dt positively respond to an OBD diagnostic message, this shall be flagged as_a failur

Mmunication (J1978 / ISO 15031-4), engine running

at one, and only one, of the allowed protocols is supported and that a response mes
e vehicle with engine running.

Protocol Determipation Procedure:

5.8.1 Move ignit
NOTE: Some pow

ignition po
5.8.2 Testtool s
in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps
ISO 14230-4 (fast
ISO 9141-2 (wait 5
ISO 14230-4 (slow]
ISO 15765-4 — 29
ISO 15765-4 — 29
ISO 15765-4 — 11
ISO 15765-4 — 11

Check battery volta

on to crank position and start engine. Let engine idle*for 1 m.

ertrain control systems have engine controls, that can start and stop the engine]
Sition or setting.

ends Service $01 PID $00 request message for each of the protocols below per (J1
ving sequence:

WM

PW

baud rate initialization) (wait’s s before trying next protocol)
s before trying next protocol)

baud rate initialization) (wait 5 s before trying next protocol)
bit 500 kbps

bit 250 kbps (enly'if EOBD test)

hit 500 kbps

hit 250 kbps' (only if EOBD test)

1ge atthe J1962 connector pin 16.

mber of emission-

D

sage of the correct

without regard to

)78 / 1SO 15031-4)

NOTE: The first protocol that responds to the OBD request.

Remainder of the tests below shall

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

be run using this

TABLE 29 - 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
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TABLE 30 - ECU#X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message directio

n:

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 IXXXXxxX 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 B;representmygsupportfor Ptbs KRXXXKKX 1T DATA D

Evaluation criteriq:

If a positive respor

Operator prompt 1
related ECUs do n

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

5.9 Clear DTCs

Purpose: To verif]
request.

Procedure:
5.9.1 [For all pro

Any software mee
times.

TABLE 31

Service $04), engine running

FOR ALL PROTOCOLS

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

asks for the number of emission-related ECUs in the vehicle. If.ithe/specified ny
bt positively respond to an OBD diagnostic message, this shall be-flagged as a failur

y that with the engine running all ECUs provide ‘a‘consistent and correct respons

tocols] Send Service $04 to clear codes and verify that correct response is received,

ing these specifications must-wait 2 s before proceeding to next step to allow for

- CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION REQUEST

mber of emission-

D

b to a Service $04

NVRAM read/write

MESSAGE

Message directidn:

=]

External test equipment — All ECUs

Message Ty

@

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Clear/leset emission-related diagnostic information request SID 04 SIDRQ
TABLE 32 LCKEAR/RESET EMISSION-RELATED DIAGNQSTIC INEQRMATION RESPONSEIMESSAGE

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



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE

J1699°-3 Revised MAY2012

Page 54 of 259

Table 33 - Clear/reset emission-related diagnostic information response message

Message direction:

ECU#2 — External test equipment

Message Type:

Response

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

Evaluation criteria:

There is no Iegislaiive requirement to clear codes with the engine running.

ECUs that cannot clear codes with the engine running, will ignore the request for SAE J1850 and1SO|
or will send a negafive response message ($7F, $22) for ISO 14230-4 and ISO 15765-4 interfaces.

9141-2 interfaces,

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

For all protocols, all OBD ECUs must respond in the same manner to an engine-running Service $
ECUs provide a pgsitive response or all ECUs provide a negative responsecif all OBD ECUs do not

response, this shall be flagged as a failure.

5.10 Verify Servidge $01 - Request current powertrain diagnostic data, engine running

Purpose: To verify that all ECUs respond correctly to Service $01 requests, to determine which PID
each ECU and to dheck that the returned data is valid for engine:running conditions.

Procedure:

5.10.1 [For all prqtocols] Transmit Service $01, PID-support PIDs $00, $20, $40, $60, $80, $A0, $C(
messages|through the highest supported-PID to determine which PIDs are supported. Notg

each ECU|as being supported.

TABLE 34 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR 4

D4 request, i.e., all
provide the same

5 are supported by

, and $EO request
PIDs reported by

ALL PROTOCOLS

Message directidn:

=]

External testlequipment — All ECUs

Message Ty

@

Request

Data Byte Descftiption (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request current:powertrain diagnostic data request SID 01 SIDRQ
#2 PID uded to determine PID support XX PID

TABLE 35 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE (REPORT
SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic

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

#2 1* supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

C1l = 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:

Required PIDs must be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) as specified in Table
40. At least one ECU must support the required data. If more than one ECU supports the PID, then each ECU must meet
the requirements specified under "Required Value". The table specifies whether lack of support will generate 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 a PID that is highly likely to be required to be supported by most vehicle manufacturers. Warnings require
additional analysis by the vehicle manufacturer.

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.

5.10.2 [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, $E0) and again note results.

TABLE 36 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MES$AGE
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 (Heix) Mnemonic
#1 Requlest current powertrain diagnostic data request SID 01 SIDRQ
#2 PID ysed 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 ysed to determine PID support for PIDs 41-60 40 PID
#5 PID ysed to determine PID support for PIDs 61-80 60 PID
#6 PID ysed to determine PID support for PIDs 81-AQ 80 PID
#7 PID Ysed to determine PID support for PIDs AL:EO AO PID

U =User Optional

TABLE 37 {REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE (REPORT
SUPPORTED PIDS)

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqgyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of supported PIDs = [ PIDREC_
#2 1* 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 XXXXXEXX DATA C
#6 Data D: supported PIDs ] M XXXXXEXX DATA_D
data record of supported PIDs = | PIDREC_
#n-4 m™ supported PID c1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXXXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXXXX DATA B
#n-1 Data C: supported PIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXXXX DATA_D

C1l = 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:
For 1ISO 15765-4 protocol, each ECU must report the same supported PIDs for single and group request messages.

5.10.3 [For all protocols] For all supported PIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-39F, $A1-$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 Reqgyest current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 M XX PID

TABLE 39 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cwt Hex Value Mnemonic

#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of 1% supported PID = [ PIDREC_

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

C1l = 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 criterig:
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 recgived as shown in Table 40. Note: Scaling PID $4F may be utilized in some PID rgsponses and must
be referenced if solutilized.

It is not an error tq return a PID.that was not supported on J1850, and ISO 9141-2. On ISO 15765-4) the ECU shall not
respond to an unsppported PID=-On ISO 14230-4, the ECU can either respond with a negative respornse message ($7F,
$12) or not respon(l to a request for an unsupported PID.

5.10.4 [For all prqQtocols] Request the next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) for all
ECUs to gnsture ECU can respond properly to unsupported PID and does not terminate conjmunication (single
request).

5.10.5 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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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION

Engine Idle Service $01 PID Validation

PID Req'd Required Value Comment
Support

01, DATA A, bit7 ALL - Fail Bit 7 must be 0 0 is MIL off

01, DATA A, bits 0-6 | ALL - Falil Bits 0 — 6 must all be 0 No DTCs

01, DATA B, bit0 ALL - Fail if | Bit 0 must be 1 for at least All spark and compression ignition

OBD-I, one ECU engines must support misfire
G — Fail if monitoring.
EOBD

01, DATA B, bit1 ALL - Fail Bit 1 must be 1 for at least All spark and compression ignition
one ECU engines must support fuel system

monitoring.

01, DATA B, bit 2 ALL - Fail Bit 2 must be 1 for all ECUs An OBB-ECU that suppoits Service
$01 PHD’$01 must suppoit
comprehensive component
monitoring.

01, DATA_B, bit 3 Bit3canbeOor1l For 0 = spark ignition engine,

2010 MY and beyond, data _ PR :
' 1 = compression ignition gngine.

must match Prompt 4. P g 9

Note that for ECUs that only

support CCM requirements,

(Service $01, RID $01,

Data_B, bit 2= 1), the status

of Service'$01, PID $01,

DATA. Bbit 3 is irrelevant

and\may be set to either

gaseline or diesel.

01, DATA_B, bit 4 G -Fail Bit 4 must be 0 for spark Misfire monitoring shall ajways
ignition engines and ECUs, indicate complete for spark ignition
which do not support misfire | engines. Misfire monitoring shall
monitoring, or may be O or 1 | indicate complete for compression
for compression ignition ignition engines after the misfire
engines. Bit 4 must be 0 for evaluation is complete (1P00 engine
any unsupported monitor in revs at idle, approx. 60 sgc.).
DATA B bit 1. Unsupported monitors myist indicate

“ready”.

01, DATA B5#5 BitSeanbe-0-er1-BiH5 Fuetsystem-may-tadictat
must be O for any incomplete for spark ignition and
unsupported monitor in compression ignition engines if non-
DATA B bit 0. continuous monitors are employed.

Unsupported monitors must indicate
“ready”

01, DATA B, bit6 ALL - Fail Bit 6 must be 0 CCM must always be complete.

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



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE J1699°-3 Revised MAY2012 Page 58 of 259
TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Required Value Comment
Support:
01, DATA C, bit0 G - Fall Bit 0 must be 1 for at least one All spark ignition engines must support
ECU for spark ignition engines. catalyst monitoring. Compression ignition
Bit 0 may be 0 or 1 for engines may or may not support NMHC
compression ignition engines. catalyst monitoring.
01, DATA C, bit2 ALL - Fall if Bit 2 must be 1 for at least one All OBD-II spark ignition engines must
not 1 for ECU for OBD-II spark ignition support evap system monitoring. Bit 2 is
OBD-ITonly. | engines, U or 1 for EOBD Spark TESErved Tor Compressipn ignition
ignition engines. Bit 2 must be 0 engines.
for compc;essmn ignition engines | \ste: This check.will erfoneously fail a
(reserved). dedicated CNG.vehicle|with no evap
monitor.
01, DATA C, bit3 D — Fail for Bit 3 may be 0 or 1 for spark Sparkgnition engines nay or may not
OBD-ll only ignition engines. Bit 3 mustbe 1 | suppost"'SAIR monitoring. Compression
for at least one ECU for ignition engines must spipport boost
compression ignition engines. pressure monitoring.
01, DATA C, bit4 ALL - Fall Bit 4 must be 0 Reserved bits must be p
01, DATA C, bit5 ALL - Fall if Bit 5 must be 1 for at least ghe All spark ignition engings must support
OoBD-ll, ECU 02 sensor monitoring. Compression
G — Fail if ignition engines must spipport exhaust
EOBD gas sensor monitoring.
01, DATA C, bit6 ALL - Fall Bit 6 must be 1.for at least one All spark ignition engings must support
ECU 02 sensor heater monitoring.
Compression ignition epgines must
support PM filter monitaring.
01, DATA C, bit7 D — Fail for Bit-Zmay be 0 or 1 for spark Spark ignition engines ay or may not
OBD-Il only ignition engines. Bit 7 must be 1 support EGR/VVT mon|toring.
for at least one ECU for Compression ignition epgines must at
compression ignition engines. least support EGR moriitoring.
01, DATA_D, bits 2 D - Fail Bit 2 must be 0 for compression Reserved bits must be p
ignition engines
01, DATA_D, bits 4 AL Fall Bit 4 must be 0 for all engines Reserved bits must be D
01, DATA_D, bits (- ALL -Fail Bits 0 — 7 must all be 0 for any Unsupported monitors must indicate

unsupported monitor indicated in
DATA C

“ready”
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
02 2 bytes long, value must be 0000 | No freeze frame available
03, DATA_A, bits 5-7, G —Warn 2 bytes long, Data A and Data B | Some FUELSY Sx bits are reserved
DATA B 5-7 bits 5 — 7 must all be 0
04 ALL — Fail 1 byte long, value must be >0 LOAD_PCT less than or equal to 60% at
and <= 60%. For hybrid S/S, idle. S/S engine may be off, hybrid may
must be 0 to 100%. be off or at full load.
05 ALL — Fail 1 byte long, value must be -20 ECT in reasonable range
unless $67 to 120 deg C.
supported Either $05 or $67 must be
supported.
06 G —Warn 1 byte value or 2 byte value, as Short Fuel Trim\Bank 13
determined in Figure 10
07 G —Warn 1 byte value or 2 byte value, as Long FuelTrim Bank 1/3
determined in Figure 10
08 1 byte value or 2 byte value, as Short Fuel Trim Bank 2{4
determined in Figure 10
09 1 byte value or 2 byte value, as Long Fuel Trim Bank 244
determined in Figure 10
0A 1 byte long, value must be FRP not zero, hybrid, §/S engine may be
greater than 0 kPa, may.be =0 off.
for hybrid, S/S
0B G —Warn 1 byte long, valug must be MAP not zero, hybrid, $/S engine may be
unless $87, greater than-QkPa. Either ($0B off.
$10 or $66 or $87) or ($10 or $66) must be
supported supported,’may be = 0 for hybrid,
SI/S.
oC ALL — Fail 2 bytes long, value must be RPM between 300 and|2000 at idle,
between 300 and 2000 rpm, may | hybrid, S/S engine may| be off.
be = 0 for hybrid, S/S.
oD ALL = Fail 1 byte long, value must be 0 VSS is 0 at engine idle
OE G—=Warn 1 byte long SPARKADV
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment
OF G - Warn unless | 1 byte long, value must be between -20 | IAT in normal range
$68 is supported and 120 deg C. Either $0F or $68 may
be supported.
10 G - Warn unless | 2 bytes long, value must be greater MAF not zero, hybrid, S/S
$66, $0B or $87 | than O g/sec. Either ($0B or $87) or engine may be off.
supported ($10 or $66) must be supported, may
be = 0 for hybrid, 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
13 or 1D, bits 0-7 G —-Warn 1 byte long. For PID 13 or 1D, 2-0r/ At least 2| O2S needed for
more bits must be 1 for spark ignition | OBD-Il for spark ignition
engines; (Note: Either $13 or,$1D must | engines, cagmpression ignition
be supported for spark ignition engine. | engines may or may not use
Both PIDs shall not be<supported on | any O2 sdnsors. Both PIDs
spark ignition or compfession engines. | $13 and [$1D cannot be
Neither PID is fequired to be | supported pt the same time
supported for .compression ignition | for either spark or
engines) compressign ignition engines.
14, 15, 16, 17, 18, |19, 2 bytes long
1A, 1B
1C ALL - Fail 1 byte-long, value must be 01, 03, 07, | Must be California OBD-II or
09:'0B, 0D, 13 or 14 for OBD-Il or HD | EOBD
©BD.
Value must be 06, 07, 08, 09, 0C, 0D,
17, 18, 19 or 1A for EOBD or HD
EOBD
1D, 1E 1 byte long
1F ISO 15765-4 ALL— | 2 bytes long, value must be greater | RUNTM nat zero, hybrid, S/S
Fait than 0, may be = 0 for hybrid, S/S. engine may| be off.
21 ISO 15765-4 ALL — | 2 bytes long, value must be 0 MIL_DIST=0 after Service
Fail unless $4D $04
supported
22 2 bytes long, value must be greater | FRP not zero, hybrid, S/S
than 0 kPa, may be = 0 for hybrid, S/S. | engine may be off.
23 2 bytes long, value must be greater | FRP not zero, hybrid, S/S

than 0 kPa, may be = 0 for hybrid, S/S.

engine may be off.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment
24, 25, 26, 27, 28, 29, 2A, 4 bytes long Check for usage of PID 4F
2B
2C 1 byte long, value must be < or = | EGR_PCT is < or = 10% at
10% for spark ignition engines, < or | idle for spark ignition engine,
= 100% for compression ignition | EGR rates may be much
engines higher for compression
ignition engines.
2D 1 byte long EGR_ERR
2E ISO 15765-4 G — | 1 byte long EVAR)PCT
Warn
2F ISO 15765-4 G — | 1 byte long FL4
Warn
30 ISO 15765-4 1 byte long, value must be 0@r~1"| WARM_UPRS is 0 or 1 after
ALL — Eail shortly after Service $04 Service $04
31 ISO 15765-4 2 bytes long, value mustbe 0 CLR_DIST|is O after Service
ALL - Fail unless $04
$4E supported
32 2 bytes long EVAP_VP
33 ISO 15765-4 1 byte longy value must be 71 to | BARO within normal range
ALL — Fail 110 kPa
34, 35, 36, 37, 38,39, 3A, 4 bytes long Check for usage of PID 4F
3B
3C, 3D, 3E, 3F 2 bytes long
41 ISO 15765-4 ALL- | 4 bytes long
Fail if OBD-II,-Warn
if EOBD
41, DATA_B, bit 3 ISO 15765-4 ALL- |Bit3canbeOorl For 2010 0 = spark ignition engine, 1 =
Fail if ©BD-II, Fall MY and beyond, data must match compression ignition engine.
for-EOBD if Prompt 4.
supported. (data
must be correct if Note that for ECUs that only
PID $41 is support CCM requirements,
supported for (Service $01, PID $01, Data_B, bit
EOBD) 2= 1), the-statts-of Service $01,

PID $01, DATA_B bit 3 is irrelevant
and may be set to either gasoline or
diesel.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment

41, DATA_D, bit 0-7

ISO 15765-4 ALL — Fail if
OBD-Il, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bits 0 — 7 may be 0 or 1 for any
supported monitor indicated in
PID $01 DATA _C

Some supported monitors
may be complete.

41, DATA_D, bits 0-7

ISO 15765-4 ALL — Fall if
OBD-lI, Fail for EOBD if

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

Unsupported monitors
must indicate “ready”

supportet—(datamustbe
correct if PID $41 is
supported for EOBD)

Bt A AT A
FIDU QUL UATA_

42

ISO 15765-4 G, D - Fall

2 bytes long

VPWR

43

ISO 15765-4 G- Fall if
OBD-Il, Warn if EOBD

2 bytes long, value must be)»>
0%. For hybrid S/S, must be 0 to
100%.

LOAD_ABS > 0% at idle.
S/S engine may be off,
hybrid mpay be off or at full
load (0 o 100%).

44

ISO 15765-4 G- Fall if
OBD-Il, Warn if EOBD

2 bytes long

EQ_RAT
Check for usage of PID 4F

45

ISO 15765-4 G- Fall
unless $6C is supported if
OBD-II, Warn if EOBD

1 byte long;‘value must be 0% to
50% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines and
for hybrid, S/S.

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

TP_R infnormal range

46

1 byte long, value must be -20 to
85deg C

AAT in normal range

47

1 byte long, value must be 0% to
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines and
for hybrid, S/S.

TP_B in[normal range

48

1 byte long, value must be 0% to
60% for spark ignition engines,
value can be 0% to 100% for
r‘nmlnrr-\qqinn ignitinn pnginpq and

TP_C inflnormal range

for hybrid, S/S.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment
49 1 byte long, value must be 0% to | APP_D in normal range
40%
4A 1 byte long, value must be 0% to | APP_E in normal range
40%
4B 1 byte long, value must be 0% to | APP_F in normal range
40%
4C 1 byte long
4D 2010 MY and | 2 bytes long, value must be 0 m MIL_TIMEylis 0 m (59 s or
beyond less) after $ervice $04
All — Fail unless $21
supported
4E 2010 MY and | 2 bytes long, value must be 0 m CLR_TIME|is 0 m (59 s or
beyond less) after $ervice $04
All — Fail unless $31
supported

4F 4 bytes These four|values, if not $00,
shall be uWsed to calculate
scaling factors for data
reported with PIDs $24 to
$2B, PIDs|$34 to $3B, PID
$44 and PID $0B.

50 4 bytes This value/ if available, shall
be used tq calculate scaling
factors for MAF sensor.

51 1 byte, value must be $00 to $16 FUEL_TYPE in SAE assigned
range. Can| be $00 for hybrid,
SIS vehigle with engine
stopped.

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 Termn Secondary 02

determined in Figure 10 Fuel Trim Bank 1/3
56 T bytc valte—or—2 bytc vatte—as tong—tert Secondary 02

determined in Figure 10

Fuel Trim Bank 1/3
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
57 1 byte value or 2 byte value, as | Short Term Secondary 02
determined in Figure 10 Fuel Trim Bank 2/4
58 1 byte value or 2 byte value, as | Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long, value must be greater | FRP not zero, hybrid, S/S
than 0 kPa, may be = 0 for hybrid, | engine may be off.
SI/S.
5A 1 byte long, value must be 0% to | APR.'R4in normal range
40%
5B 1 byte, value must be greater than”\BAT_PWR
zero percent
5C 2010 MY and 1 byte long, value must be 20 to | EOT
beyond 150 deg C
D — Warn if OBD-II
5D 2 bytes long FUEL_TIMING
5E 2 bytes long,4alue must be greater | FUEL_RAT|E not zero, hybrid,
than zero ck/h, may be = 0 for | S/S engine|may be off.
hybrid, SiS.
5F 1 byte; value must be $0E to $10 EMIS_SUP| in SAE assigned
range
61 2010 MY and 1 byte TQ_DD
beyond
D - Fail if OBD-II
62 2010 MY-and 1 byte, value must be greater than | TQ_ACT n¢t zero, hybrid, S/S
beyond zero percent, may be = 0 for hybrid, | engine may| be off.
D=Fail fOBD-II | O
63 2 bytes long, value must be greater | TQ_REF n¢t zero, hybrid, S/S
than zero Nm, may be = 0 for | engine may|be off.
hybrid, S/S.
64 5 bytes long all values must | TQ MAX not zero, hybrid, S/S

greater than zero percent, may be =
0 for hybrid, S/S.

engine may be off.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
65 2 bytes, Data A, at least one device | Auxilliary /O
must be supported in bits 0 — 3, bits 4
— 7 must be 0, Data B, bits 4 — 7 must
be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor
$10, $0B or 87 | sensor must be supported in bits 0 — _
supported 1 hits 2 —7 musthe Q MAFx_not zero, hybrid, S/S
engine may be off.
If supported, MAFA and MAFB values
must be greater than 0 g/sec, may be
= 0 for hybrid, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at least’one | Engine Coglant Temperature
$05 is supported sensor must be supported in hits 0 — )
1, bits 2 — 7 must be 0. ECT x in repsonable range
If supported, ECT 1,and’ECT 2 values
must be -20 to 120.deg C.
Either $05 or $67 must be supported.
68 G — Warn unless | 7 bytes long, Data A, at least one | Intake Air Temperature
$OF is supported sensor must be supported in bits 0 — | Sensor
5, bits'6— 7 must be 0. ]
IAT xy in ngrmal range
If' supported, any IAT values must be -
20 to 120 deg C.
Either $OF or $68 may be supported.
69 7 bytes long, Data A, at least one PID | Commandgd EGR and EGR
must be supported in bits 0 — 5, bits 6 | Error
— 7 must be 0. )
EGR_x CMD is < or = 10% at
If supported, any EGR_x_CMD values | idle for spafk ignition engines.
must be < or = 10% for spark ignition | EGR rates may be much
engines, < or = 100% for compression | higher fpr compression
ignition engines. ignition engjines.

If EGR_x_CMD = 0.0%, and
EGR X ACT =  0.0%,
EGR_x_ERR must be 0.0%,

If EGR_x_CMD = 0.0%, and
EGR x ACT >  0.0%,
EGR_x_ERR must be 99.2%
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

6A 5 bytes long, Data A, at least one | Commanded Diesel Intake Air
PID must be supported in bits 0 — 3, | Flow Control and Relative
bits 4 — 7 must be 0. Intake Air Flow Position

6B 5 bytes long, Data A, at least one | Exhaust Gas Recirculation

PID must be supported in bits 0 — 3, | Temperature

bits 4 — 7 must be 0. ]
EGRT xy in normal range

If supported, any EGRT values
must be -20 to 215 deg C for 1 deg
scaling or -20 to 500 deg C for 4
deg scaling.

6C ISO 15765-4 G- | 5 bytes long, Data A, at least one' H)Commandgd Throttle Actuator
Fail unless $45 is | PID must be supported in bits 0 €38, t Control and Relative Throttle
supported if OBD-II, | bits 4 — 7 must be 0. Position

Warn if EOBD i
If supported, any TP_x_RED\values | TP_x_REL [in normal range

must be 0% to 50%(for spark
ignition engines, valuecan be 0% to
100% for comgpréession ignition
engines and forhybrid, S/S.

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

6D 11-bytes long, Data A, at least one | Fuel pressyre Control System

PID must be supported in bits 0 — 5, )
bits 6 — 7 must be 0. FRT_x in rgasonable range

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

6E 9 bytes long, Data A, at least one | Injection Pressure Control
PID must be supported in bits 0 — 3, | System
bits 4 — 7 must be 0.

6F 3 bytes long, Data A, at least one | Turbocharger Compressor
sensor must be supported in bits 0 | Inlet Pressyre
—thits 2—=7must e -
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

70 10 bytes long, Data A, at least one | Boost Pressure Control
PID must be supported in bits 0 — 5,
bits 6 — 7 must be 0.

Data J, bits 4 — 7 must be 0.

71 6 bytes long, Data A, at least one | Variable Geometry Turbo
PID must be supported in bits 0 — 5, | (VGT) Control
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 leastyone | Exhaust Préssure
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
sensor must be, supported in bits 0
— 1, bits 2 — 7. must be 0.

75 7 bytes long, Data A, at least one | Turbocharger A Temperature
sensor must be supported in bits 0
— 3, bit8'4 — 7 must be 0. TCA_Cxxx |n normal range

TCA_Txxx in normal range
i supported, any TCA_Cxxx values

must be -20 to 120 deg C, any
TCA _Txxx values must be -20 to
1000 deg C.

76 7 bytes long, Data A, at least one | Turbocharger B Temperature
sensor must be supported in bits 0
_ 3, bits 4 — 7 must be 0. TCB_Cxxx |n normal range

TCB_Txxx in normal range
If supported, any TCB_Cxxx values -

must be -20 to 120 deg C, any
TCB_Txxx values must be -20 to
1000 deg C.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

77 5 bytes long, Data A, at least one | Charge Air Cooler
sensor must be supported in bits 0 | Temperature (CACT)

— 3, bits 4 — 7 must be 0. )
CACT xy in normal range

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

78 9 bytes long, Data A, at least one | Exhaust Gas Temperature
sensor must be supported in bits 0 | (EGT) Bank 1
— 3, bits 4 — 7 must be 0.

79 9 bytes long, Data A, at least one | Exhaust Gds Temperature
sensor must be supported in bits 0 | (EGT) Bank 2
— 3, bits 4 — 7 must be 0.

7A 7 bytes long, Data A, at leastione | Diesel Part|culate Filter (DPF)
PID must be supported in bits @ - 2, | Bank 1
bits 3 — 7 must be 0.

7B 7 bytes long, Data Ay at least one | Diesel Part|culate Filter (DPF)
PID must be supported in bits 0 — 2, | Bank 2
bits 3 — 7 must be 0.

7C 9 bytes long, Data A, at least one | Diesel Partjculate Filter (DPF)
PID mustbe supported in bits 0 — 3, | Temperatune
bits 4 =\7 must be 0.

7D 1 byte' long, Data A, bits 4 — 7 must | NOx NTE cpntrol area status
be 0.
7E 1 byte long, Data A, bits 4 — 7 must | PM NTE control area status

be 0.
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TABLE 40 - ENGINE IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

TF 13 bytes long, Data A, at least one PID | Engine Run Time
must be supported in bits 0 — 2, bits 3 —
7 must be 0.

81 41 bytes long, Data A, at least one PID | Engine Run Time for AECD
must be supported in bits 0 — 4, bits 5 — | #1 - #5
7 must be 0.

82 41 bytes long, Data A, at least one PID | Engine Rur Time for AECD
must be supported in bits 0 — 4, bits 5 — | #6 - #10
7 must be 0.

83 9 bytes long, Data A, at least one NOx Sensor
sensor must be supported in bits 0 — 3,
bits 4 — 7 must be 0.

84 1 byte Manifold Syrface

Temperatufe

85 10 bytes long, Data A,xat least one | NOx Contrgl System
senssor must be supported in bits 0 —
3, bits 4 — 7 must be.0:

86 5 bytes long, Data A, at least one | Particulate Matter (PM)
sensor must:be-supported in bits 0 — 1, | Sensor
bits 2 — 7 must be 0.

87 G - Warn unless | 5 bytes--long, Data A, at least one | Intake Manifold Absolute
$0B, $10 or $66 | sensor must be supported in bits 0 — 1, | Pressure (MAP) not zero,
supported bits¥2 — 7 must be 0. If supported, | hybrid, S/S [engine may be off.

values must be greater than 0 kPa,
may be = 0 for hybrid, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
88 13 bytes SCR Inducgment System
89 41 bytes long, Data A, at least one PID | Engine Runl Time for AECD
must be supported in bits 0 — 4, bits 5 — | #11 - #15
7 must be 0.
8A 41 bytes long, Data A, at least one PID | Engine Runj Time for AECD
frustbe-supportecHabits0—4bits5 #16—H#20
7 must be 0.

8B 7 bytes Diesel Aftertreatment status

8C 17 bytes Wide Range O2

8D 1 byte TP_G
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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

35|

Message directidn: External test equipment — AITECUS

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

TABLE 42 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE

>

Message directign: | All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) 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 00 DATA_A
#5 DTC Lpw Byte of PXXXX 00 DATA B

Evaluation criteriq:

If an ECU does not support Service $02, it shall'not respond to a Service $02 request for SAE J1850, |SO 9191-2, or ISO
15765-4 protocols.| The ECU can either not'respond or send a negative response ($7F, $11) for ISO 14R30-4 protocol.

Each ECU that su@ports Service $02 and has no freeze frame data stored shall respond with a positive response for PID
$02 indicating $0000:

At least one ECU |shall reportythat no freeze frame DTCs are stored (PID $02 is $0000) in the vehigle or this shall be
flagged as a failurdg.

Procedure:

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

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_
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TABLE 44 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT FREEZE

FRAME PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1* supported PID M 00 PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA C
#7 tdata D €t RRRRREXX DATA_D
Cl= Conditional (— “data B - D” depend on selected PID

Evaluation criteria:

If an ECU has a f
failure.

If only one ECU st
and either $11, $44

When more than o
$67, $0C, $0D, an

If all PID support P
as a failure.

If an ECU th
PID/TID/OBDMID/
when it is requestg

5.11.3 [For all pr
ECUs to €
request).

5.11.4 Transmit S

communic

5.11.5 [ForiISO 1

$00, $20,

results.

eeze frame DTC, but does not support Service $02, PID $00, Frame-$00, this sh

pports Service $02, Frame $00, PID $02, at a minimum, PIDs_$02, $04, either $05
b or $49 must be supported by the vehicle that has a freezeframe DTC.

ne ECU supports Service $02, Frame $00, PID $02then, at a minimum, PIDs $02
| either $11, $45 or $49 must be supported by each corresponding ECU that has a fi

t has a freeze frame DTC jAdicates 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.

btocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $

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

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

b765-4_protocol only] Transmit request for all supported PID support PIDs, up to thre
540),{(PIDs $60, $80, $A0), and (PIDs $CO0, $EOQ) through the highest supported F

bll be flagged as a

or $67, $0C, $0D,

$04, either $05 or
eeze frame DTC.

IDs for an ECU that has a freeze frame DTC indicates that no PIDs are supported, this shall be flagged

TYPE Supported

BDMID/INFOTYPE

C0, or $EO0) for all
munication (single

ave dropped out of

e messages (PIDs
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 wsed-te-determineRID-support-forPiBs4160 Y 46 PID
#7 framme #00 u/C 00 FRNO_
U= User Optional
C = Conditional |— parameter is only included if preceding PID# is included

TABLE 46 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT FREEZE FRAME

PID VALUES)

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 1%|supported PID M 00 PID_
#3 frajne # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXKXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m"| supported PID c2 XXXXXKXX PID_
#3 frane # Cc2 XX FRNO_
#4 data record of m" supported PID =T data A, C3 XXXXKAXX DATA_A
#5 data B, C4 XXXXXKXX DATA B
#6 data C, C4 XXXXXKXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

C1l = Conditional |— “data B - D” depend on selected PID

C2 = Conditional — parametershall 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 criterias

Each ECU that has 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, $A1l-
$BF, $C1-$DF $E1-$FF, send the corresponding Service $02, Frame $00 PID request messages and note the
response.
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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

TABLE 48 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE
Message directign: | ECU #1 — External test equipment
Message Tyge: | Response

Data Byte Description (all values are in hexadecimal) ByteValue (Hgx) Mnemonic
#1 Requesst powertrain freeze frame data response SID 42 SIDPR
#2 PID: OTC that caused required freeze frame data storage 02 PID
#3 Framel|# 00 FRNO
#4 DTC High Byte of $0000 00 DATA_A
#5 DTC Lpw Byte of $0000 00 DATA B

Evaluation criteriq:

For all the Service
no fault codes being recorded.

If an ECU does no

For 1SO 15765-4 protocol, 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-SFF.
5.12 Verify Servide $03 — Request emission-related DTCs, engine running

Purpose: To verify
and consistent responses for Service $01-PID $01 requests and Service $03 requests.

Procedure:

$02, PID $02, Frame $00 responses, the reported.data must be equal to $0000. T

support Service $02, it shall not respond to.a Service $02 request for ISO 15765-4

that no DTCs are stored.before proceeding through the next test sequence and th

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

TABLE 49 - REQL

EST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR 4

his corresponds to
brotocol.

quest for PID $01,

at there are correct

ALL PROTOCOLS

Message directidn: | External test equipment — All EClIs

Message Type: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID(01)
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TABLE 50 - 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_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 Catalypt=Heatedcatatyst=——momitoring test comptetefmot comptete KRRRRRRX T —=3XX DATA D

Evaluation criterig:
DATA A, bits 0-6 must be zero (no DTCs) and DATA A bit 7 must be zero (MIL is off).
5.12.2 [For all prgtocols] Transmit Service $03 request. Verify that a proper responselis received

TABLE 51 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES REQUEST MESSAGE
FOR ALL PROTOCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related DTCs request SID 03 SIDRQ

TABLE 52 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR
1ISO15765-4

=]

Message directign: | All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst 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 MESEAGE FOR ISO
14230-4

>

Message directidn: | AILECUs — External test equipment

Message Type: J_ Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) 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
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Evaluation criteria:

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.

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.njo DTCs are stored
by setting the parameter # of DTC to $00.

For all protocols, ak an aid to ECU engineers, any OBD ECU that does not respond to a Seryice $03 request will generate
a warning. This can be used to determine if this is the correct behavior for the vehicle.

5.13 Verify Servige $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 anjunsupported Service $05 TID.

Procedure:

5.13.1 [For all prgtocols] Transmit Service $05, Test ID $00, HO2S12 ($02) and note response. (All vghicles that support
Service $0b should have at least one O2 sensor [HO2S12]; TID $00 is not defined.)

TABLE 54 - REQUEST OXYGEN SENSOR MONITORING TEST RESULTS REQUEST MESSA{GE FOR ALL
PR@TOCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requefst oxygen sensor monitoring test results request SID 05 SIDRQ
#2 Test|ID 00 TID
#3 02 Jensor # 02 02SNO

Evaluation criteria:

Each OBD ECU tHat supports this test Service can either not respond to an unsupported TID or resppnd within the time
defined in Section|4,2}>A positive response is allowed, but not required, if Service $05 is supported py the J1850, ISO
9141-2 and 1SO 14230-4 protocols.

If Service $05 is not supported, no response is allowed for J1850 and ISO 9141-2. For ISO 14230-4 protocol, either a no
response or a negative response message ($7F, $11) is allowed.

No response to any Service $05 request is allowed for the 1ISO 15765-4 protocol.
5.14 Verify Service $06 - Request on-board monitoring test results, engine running

Purpose: To verify that each ECU responds correctly to a Service $06 request, that for ISO 15765-4 protocol, the
OBDMID support data in the responses is in the expected ranges for monitors indicated as supported in Service $01, PID
$01, and verify that the minimum set of specified OBDMIDs are supported. 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.
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Procedure:

5.14.1 [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 supported.

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
monifored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID

TABLE 56 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND NON-CONTINUOUSLY
MONITORED|SYSTEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDS) FOR I1SO p141-2, J1850
AND ISO 14230-4 PROTOCOLS

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Regyest on-board monitoring test results for continuous and non-contintously M 46 SIDPR
monifored systems response SID
#2 Tept 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-DZsupported Test IDs ] M XX DATA_D

TABLE 57 - REQUEST ON-BOARD MONITORING\TEST RESULTS FOR CONTINUOUS AND NON-CONTINUOUSLY
MONITORED SYBTEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDS) FOR I1SO 15765-4 PROTOCOL

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqyest on-board monitoring-test results for continuous and non-continuously M 46 SIDPR
monifored systems response)SID
dafa record of supperted OBDMID = [ OBDMIDREC

#2 1* supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXKXX DATA B
#5 Data C: supported OBDMIDs, M XXXXXEXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1l= Conditional =-©@BDMID value shall be the same value as included in the request message if supported byl 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.

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

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-Beard-Biagrestie-MonitortB-(OBBMIDs-stpperied) Y 66 OBDMID
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported) U 80 OBDMID
#7 On-Board Diagnostic Monitor ID (OBDMIDs supported) U AO OBDMID

U= User Optional.

TABLE 59 - REQ

UEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUQUS AND NON-
MONITORED SYSTEMS RESPONSE MESSAGE (REPORT SURRORTED OBDMID

b)

CONTINUOUSLY

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqyest on-board monitoring test results for continuous and non-cantinuously M 46 SIDPR
monifored systems response SID
dafa record of supported OBDMID = [ OBDMIDREC
#2 1* supported OBDMID M XX OBDMID
#3 Data A: supportedhOBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supparted OBDMIDs, M XXXXXEXX DATA B
#5 Data C: supported OBDMIDs, M XXXXXKXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D
dafa record of supported OBDMID = | OBDMIDREC
#n-4 m' supported OBDMID C1 XX OBDMID
#n-3 Data A: supported OBDMIDs, Cc2 XXXXXAXX DATA_A
#n-2 Data B: supported OBDMIDs, Cc2 XXXXXEXX DATA_B
#n-1 Data C: supported OBDMIDs, Cc2 XXXXXKXX DATA_C
#n Data D: supported OBDMIDs ] Cc2 XXXXXAXX DATA_D
C1l = Conditional — OBDMID value shall'be the same value as included in the request message if supported by the ECU

C2 = Conditional

Cc1)

— value indicates ©BDMIDs supported; range of supported OBDMIDs depends on selected

BDMID value (see

Evaluation criteriq:

Each ECU must re|

port\the same supported OBDMIDs for single and group request messages.

5.14.3 [ISO 15765-4 protocols only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $Al-
$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

Data Byte Parameter Name Cwvt 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 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 (I ow Byte)#1 M 00 TVLO
#7 Min. Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min. Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
dafa record of supported OBDMID = [ OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID Cc1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m Cc2 XX S/MDTID
#n-6 Unit And Scaling ID#m c2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 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 Cc2 00 MAXTLHI
#n Max. Test Limit (ltow.Byte)#m ] Cc2 00 MAXTLLO

C1 = Conditional
requested N
C2 = Conditional
Manufactur:
has not beg

— parameter is only present if more than one (1) Manufacturer Defined TID is supported by th
flonitor ID.

— parameter and value depends on selectedManufacturer Defined TID number and are only
br Defined TID is supported by the ECU. Thewalue shall be zero ($00) in case the On-Board O
n completed at least once since Clear/reset emission-related diagnostic information or battery

e ECU for the

ncluded if the
iagnostic Monitor
disconnect.

Evaluation criteriq:

Based on OBD mo
5.14.1 by each E
OBDMID support

monitor shall be flg

For 2010 MY and
support between O

CU respond with the.required data and within the expected range as shown in
or supported monitors or support outside the defined expected OBDMID ranges f
gged as a failuret

beyond, the support bit status shall match the data reported from Operator Pro
ATA_B bit-3, and Operator Prompt 4 shall be flagged as a failure. Prior to the 2010

warning for comprgssior_ignition engines only (i.e., bit 3 = 0 but Operator Prompt indicates diesel. Notg

only support CCM

reguirements, (Service $01, PID $01, Data_B, bit 2 = 1), the status of Service $01,

bit 3 is irrelevant a

nitor support data from Service $01, PID $01, verify that all OBDMIDs that are reporfed as supported in

Table 60. Lack of
or each supported

npt 4. Inconsistent
MY, this shall be a
that for ECUs that
PID $01, DATA B

nd“may be set to either gasoline or diesel.

If Service $01 PID $1 indicates support for a monitor, at least 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 whi

ch do not comply shall flagged as a failure.

OBDMID support is not allowed in the followed, prohibited ranges: $11 - $1F, $25 - $30, $3E - $3F, $51 - $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.

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

$00.


https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE J1699°-3 Revised MAY2012 Page 79 of 259

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.

Misfire OBDMIDs $A1, $A2, $A3, $A4, $A5, $A6, $A7, $A8, $A9, $AA, $AB, SAC, $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., O2 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
Monitor Suppoited PID $01 Required OBDMIDs \llowed OBDMID
Range
Spark Ignition Monitors DataBbit3=0
Supported
Misfire DataBbhit0=1 $A2 SDTID $0B, $A2 SDTID $0C)(Cyl #1) for $A1 - $B1
OBD-II only
Fuel System DataBbhit1=1 No OBDMIDs required $81 - $84
CCM DataBhit2=1 No OBDMIDS required
Catalyst DataChbit0=1 $21(Bank 1) $21 - $24
Heated Catalypt DataChit1=1 At least one QBDMID in the allowed range $61 - $64
Evap System DataChit2=1 At least one;OBDMID in the allowed range $39 - $3D
Secondary Aif DataChit3=1 At least one OBDMID in the allowed range $71-$74
Reserved, must be 0 DataC bit4=0
02 Sensor DataChit5=1 $01 (Bank 1 Sensor 1) $01 - $10
02 Heater DataChit6 =1 No OBDMIDs required $41 - $50
EGR and/or VT DataChit7=1 At least one OBDMID in the allowed range $31 - $38
Compression Ignitions Data B bit3=1
Monitors Suppoited
Misfire DataBbit0=1 $A2 SDTID $0B, $A2 SDTID $0C (Cyl #1) for $A1 - $B1
OBD-II only
Fuel System DataBhit1=1 No OBDMIDs required $81 - $84
CCM DataBbit2=1
HMHC Cataly$t DataChit0=1 At least one OBDMID in the allow range $21 - $24
NOx Aftertreatment DataChit1=1 At least one OBDMID in the allow range $90 - $91,
$98 - $99
Reserved, must be 0 DataChit2=1
Boost Pressure DataChit3=1 At least one OBDMID in the allow range $85 - $86
Reserved, must be 0 DataC bit4=0
Exhaust Gas Sensor DataChit5=1 $01 (Bank 1 Sensor 1) $01 - $10
PM Filter DataChit6 =1 $B2 (Bank 1 Sensor 1) $B2 - $B3
EGR and/or VVT DataChit7=1 At least one OBDMID in the allowed range $31 - $38
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5.14.4 [ISO 9141-2, J1850 and ISO 14230-4 protocols only] For all supported OBDMIDs $01-$1F, $21-$3F, $41-$5F,
$61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF, send the 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, 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

TABLE 64 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND*"NON-CONTINUOUSLY
MONITORED SYSTEMS RESPONSE MESSAGE (REPORT OBDMID TEST,VALUE$)

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Requegst on-board monitoring test results for non-continuously monitored M 46 SIDPR
systelns response SID
#2 Tept ID (report test results) M XX TID
#3 Tept Limit Type & Component ID M XX TLTCID
dafa record of Test ID = TIDREC_

#4 Test Value (High Byte) M XX TVHI
#5 Test Value (Low Byte) M XX TVLO
#6 Test Limit (HighByte) C XX TLHI
#7 Test Limit (Low Byte) ] C XX TLLO

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

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

Some manufacturgrs have engine-eff-monitors, e.g., O2 sensors that run as soon as the ignition ig turned on. These
monitors may repoft test results on Service $06. If a Service $06 Test ID reports a test value, and test limits, it shall not be
considered a failurg.

5.14.5 [For all prqtocols}-Request next unsupported OBDMID-support OBDMID ($20, $40, $60, $80,[$A0, $CO, or $EO)
for all EQUs_te ensure ECU can respond properly to an unsupported OBDID and dpes not terminate
communicgtion((single request).

5.14.6 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 a diagnostic message, this shall be flagged as a failure.

5.15 Verify Service $07 - Request pending emission-related DTCs, engine running

Purpose: To verify that all ECUs respond correctly to a Service $07 request and there are no pending emission-related
DTCs reported.


https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE J1699°-3 Revised MAY2012 Page 81 of 259

Procedure:

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

Message direction: | External test equipment — All ECUs

Message Type: | Request

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

#1 Requgst emission-related diagnostic trouble codes detected during 07 SIDRQ
currert or last completed driving cycle request SID

TABLE 66 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED-DURIN[G CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR #50-15765-4

Message directidn:

=]

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requgst emission-related diagnostic trouble codes detected during 47 SIDPR
currert 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 directidn:

=]

All ECUs — External test equipment

Message Tyge: | Response
Data Byte Description (all values aré_in hexadecimal) Byte Value (Héx) Mnemonic

#1 Requesst emission-related DTC response &iD 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 ISO 15765-4 pnd)ISO 14230-4 protocols, verify that at least one Service $07 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.

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

Purpose: To verify that each ECU responds correctly to a Service $08 requests during engine-running conditions and to
determine which TIDs are supported by each ECU. To verify the correct response to unsupported TIDs.

Procedure:

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.

TABLE 68 - REQQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (READ SUPPORTED TIDS) FOR
ALL PROTOCOLS

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Regyest 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 SURPPORTED TIDS)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic

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

#2 1% supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXAXX DATA_A
#4 Data B: supported\FiDs, M XXXXXKXX DATA_ B
#5 Data C: supported TIDs, M XXXXXEXX DATA_C
#6 Data D: supported TIDs ] M XXXXXAXX DATA_D

C1l = 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 on selected TID value (see C1) for ISO
15765-4. Fqr J1850, 1S09141-2 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 [L5765-4.

If the service is ngt supported-for 1ISO 14230-4, the ECU will either not respond, or respond with a |negative response
message ($7F, $08, $11).

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

There is no legislative requirement to suppc Service $08 Service-$08 is not suppc ed,—it-shall be flagged as a
warning that each manufacturer will need to analyze.

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.

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 $CO0, $EO0) and again note results.
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TABLE 70 - REQUEST CONTROL OF ON-BOARD DEVICE REQUEST MESSAGE (READ SUPPORTED TIDS) FOR

ISO 15765-4 PROTOCOL

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 TID#1 (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 TIp#5{FesttDs-stupperted-—$6+—S5A0) Y 86 TID
#7 TID#6 (Test IDs supported: $A1 - $CO) U AOQ TID

U= User Optional

TABLE 71 - REQUEST CONTROL OF ON-BOARD DEVICE RESPONSE MESSAGE (REPORT SUF

PPORTED TIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = [ TIDREC_
#2 1% supported TID M XX TID
#3 Data A: supported TIDs, M XXXXXAXX DATA_A
#4 Data B: supported TIDs, M XXXXXEXX DATA B
#5 Data C: supported TIDs, M XXXXXKXX DATA_C
#6 Data D: supported TIDs)] M XXXXXAXX DATA_D
dafa record of supported TIDs = [ TIDREC_
#n-4 m™ supported-TID c1 XX TID
#n-3 Data A: supported TIDs, Cc2 XXXXXEXX DATA_A
#n-2 Data B»supported TIDs, Cc2 XXXXXEXX DATA_ B
#n-1 Data €: supported TIDs, Cc2 XXXXXAXX DATA_C
#n Dafa D: supported TIDs ] Cc2 XXXXXAXX DATA_D

C1l = Conditional — TID value shall be the same value as included in the request message if supported by the &

C2 = Conditional |— value indicates TIDs supported; range of supported TIDs depends on selected TID value (S
15765-4. Fqr J1850, 1S09141-2 andh\ISO 14230-4, Data A-E shall be filled with $00 if unused.

CuU
ee C1) for ISO

Evaluation criteriq:

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

5.16.3 [For all protocols] Request next unsupported TID support TID ($00, $20, $40, $60, $80, $AC
Tensure that the ECU can respond properly to an unsupported TID and d

ECUs to

communication (single request).

, $CO, $EO0) for all
bes not terminate

5.16.4 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 humber of emission-
related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

5.17 Verify Service $09 - Request vehicle information, engine running

Purpose: To verify that all ECUs respond correctly to Service $09 requests with the engine running and to verify that VIN,

CALIDs, and CVNs for reprogrammable ECUs are supported in the returned responses.
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Procedure:

5.17.1 [For all protocols] Transmit Service $09 request, INFOTYPEs $00, $20, $40, $60, $80, $A0, $CO, and $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 Cwvt Hex Value Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 Infoypeti(rioFype-s-supperted) M XX INFTYP

TABLE 73 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REQUEST SUPPORITED|INFOTYPE) FOR
ISO 9141-2, J1850 AND ISO 14230-4 PROTOCOLS ONLY

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Regyest vehicle information response SID M 49 SIDPR
#2 InfpType M XX INFTYP_
#3 MgssageCount M XX MC_
data record of InfoType = DATAREC _
#4 Data A: supported InfoTypes, M XXXXXXXX DATA_A
#5 Data B: supported InfoTypes, M XXXXXXX DATA_B
#6 Data C: supported InfoTypes, M XXXXXXXX DATA_C
#7 Data D: supported InfoTypes\] M XXXXXXXX DATA_D

TABLE 74 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REQUEST SUPPORTED|INFOTYPE) FOR
ISO 15765-4'PROTOCOL

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Regyest vehicle information response SID M 49 SIDPR
dafa record of supported InfoTypes'=1{ INFTYPREC
#2 1* 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 XXXXXEXX DATA C
#6 Data D: supported InfoTypes ] M XXXXXAXX DATA_D

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

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

Evaluation criterig:

Verify that one and only one ECU on the vehicle supports INFOTYPE $02 (VIN) for OBD-Il, no ECUs or no more than one
ECU on the vehicles supports VIN for EOBD. (EOBD does not require VIN support, however, if VIN is not supported, this
shall be flagged as a warning.)

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. Verify that CALID (INFOTYPE $04) is
supported by the expected number of ECUs, as indicated by the operator prompt. (EOBD requires CALID support.)

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 CVNs.) (EOBD does not require CVN support.)
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Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for OBD-Il. 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-II. Verify that IPT (INFOTYPE $08 or INFOTYPE $0B) is supported by at least one ECU for EOBD if IPT
support is indicated by Operator Prompt 5 or this shall be flagged as a failure.

If IPT is supported for either OBD-II or EOBD, verify that both INFOTYPE $08 and $0B are not supported. If they are, this
shall be flagged as a failure.

For OBD-1l and 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 compressian,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-II only, verify that INFOTYPE $0A is supported for 2010 MY and beyond vehicles: If the vehicle does not support
ECU name, this shall be flagged as failure, however, if the vehicle is a 2010 — 2012 MY vehicle that does not support
ECU name, the mpnufacturer can present the CARB Executive Officer with the ' manufacturer's propased phase-in plan
and an explanatior] as to why the vehicle is not required to comply. (EOBD dogs$.not require ECU name| support.)

If all INFOTYPE sypport PIDs for an ECU indicate that no INFOTYPESs afe )supported, this shall be flagged as a failure.
If an INFOTYPE higher than $0F is supported, this shall be flagged.as a failure.

For ISO 15764-4 protocol only, if INFOTYPE $01, $03, $05 or$07, $09, $0C, $0E is supported, this shall be flagged as a
warning.

If an ECU indicatgs that a PID/TID/OBDMID/INFOTYPE Supported PID/TID/OBDMID/INFOTYPE is $upported, but that
ECU does NOT agtually support the PID/TID/OBDMID/INFOTYPE when it is requested then this shall be flagged as a
failure.

5.17.2 [For ISO 1|5765-4 protocol only] Transmit request for all INFOTYPEs as two messages (INFQTYPEs $00, $20,
$40, $60,[$80, $A0), AND (INEOTYPES $CO0, $EO) AND AGAIN NOTE RESULTS.

TABLE 75 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE (REQUEST SUPPORTED [NFOTYPE) FOR
ISO 156765-4 PROTOCOL

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoTypes supported: $01 - $20) M 00 INFTYP
#3 InfoType#2 (InfoTypes supported: $21 — $40) u 20 INFTYP
#4 InfoType#3 (InfoTypes supported: $41 - $60) u 40 INFTYP
#5 InfoType#4 (InfoTypes supported: $61 - $80) u 60 INFTYP
#6 InfoType#5 (InfoTypes supported: $81 - $A0) U 80 INFTYP
#7 InfoType#6 (InfoTypes supported: $A0 - $CO) u A0 INFTYP

U= User Optional.



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE

J1699°-3 Revised MAY2012

Page 86 of 259

TABLE 76 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REQUEST SUPPORTED INFOTYPE)

C2 = Conditional
(see C1)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
data record of supported InfoTypes = [ INFTYPREC
#2 1% supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXXXX DATA_A
#4 Data B: supported InfoTypes, M XXXXXXXX DATA_B
#5 Data C: supported InfoTypes, M XXXXXXXX DATA_C
#6 Data D: supported InfoTypes ] M XXXXXXXX DATA_D
dafaTecordof supportednfoTypes =1 INFTYPREC
#n-4 m™ supported InfoType C1 XX INFTYP
#n-3 Data A: supported InfoTypes, Cc2 SOOXKXAXX DATA_A
#n-2 Data B: supported InfoTypes, Cc2 XXXXXAXX DATA_B
#n-1 Data C: supported InfoTypes, Cc2 XXXXKAXX DATA_C
#n Data D: supported InfoTypes ] Cc2 XXXXXAXX DATA_D
C1 = Conditional — INFOTYPE value shall be the same value as included in the request message if supported py the ECU

— value indicates INFOTYPESs supported; range of supported INFOTYPES,depends on select

ed INFOTYPE value

Evaluation criteria:

For ISO 15765-4 p

5.17.3 [For all prq
$EOQ) for a|
communic

5.17.4 Transmit S
communic

Evaluation criteriq:

Operator prompt 1
related ECUs do n

Procedure:
5.17.5 [For J1850

TABLH

Fotocol, each ECU must report the same supported OBBPMIDs for single and group r
tocols] Request next unsupported INFOTYPE*support INFOTYPE ($20, $40, $60,
| ECUs to ensure ECU can respond properly’to an unsupported INFOYTPE and
htion (single request).

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 ny
bt positively respond.foian OBD diagnostic message, this shall be flagged as a failur

, ISO 9141=2 and 1SO 14230-4 protocols] Transmit Service $09, INFOTYPE = $01 if

77 -"REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROT(

pquest messages.
$80, $A0, $CO, or

loes not terminate

ave dropped out of

mber of emission-

2]

VIN is supported.

DCOLS

Message directi

n: 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
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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 Message Count VIN = 5 response messages 05 MC_VIN

Evaluation criteria:

Response message for INFOTYPE $01 should return a value of $05 for J1850, 1ISO 9141-2 and 1S©.14230-4.
5.17.6 [For all prgtocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN is supported.

TABLH 79 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FORALL PROTQCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) 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 directign: | ECU #1 — External test equipment

Message Tygde: Response
Data Byte Description (all values are in-héxadecimal) Byte Value (Hgx) Mnemonic

#1 Requesst vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Numbér of data items: 01 01 NODI
#4 1% ASCII character of VIN XX VIN
#5 2" ASCII character of VIN XX VIN
#6 3 ASEII character of VIN XX VIN
#7 4™ ASCII character of VIN XX VIN
#8 5" ASCII character of VIN XX VIN
#9 6™ ASCII character of VN XX VIN
#10 7" ASEII character@f-VIN XX VIN
#11 8" ASCII character of VIN XX VIN
#12 9" ASCII character of VIN XX VIN
#13 10" A$Clicchafacter of VIN XX VIN
#14 11" A$Circharacter of VIN XX VIN
#15 12" ASCIT character of VIN XX VIN
#16 13" ASCII character of VIN XX VIN
#17 14" ASCII character of VIN XX VIN
#18 15" ASCII character of VIN XX VIN
#19 16" ASCII character of VIN XX VIN
#20 17" ASCII character of VIN XX VIN
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TABLE 81 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND I1SO 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 Data D ] C XX DATA_D

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

Evaluation criterig:

For response to |

The response congists 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,

the response mesgage must be $01.

Only one ECU on the vehicle shall support INFOTYPE $02 (VAN).

FOTYPE $02, five response messages should be received for J1850, 1S0-9141-2(and 1SO 14230-4.

here is only one response message that consists.af all VIN characters without any pad bytes. NODI in

All Model Year characters must be printable ASCII charaeters 1 through 9 and A through Z except || O and Q. (Invalid

characters shall be

through

The VIN year char

Z except 1| O and Q. (Invalid characters shallbe flagged as a failure.)

only. (EOBD VIN does not require model yearin position 10.)

flagged as a failure.) All remaining characters must be printable ASCII characters|0 through 9 and A

acter (position 10) must correspond to the model year entered by the operator in Prompt 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 1990 2020
M 1991 2021
N 1992 2022
P 1993 2023
R 1994 2024
S 1995 2025
T 1996
V 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 J185(, ISO 9141-2 and I1SO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.
TABLH 83 - REQUEST ¥EHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTOQCOLS
Message directign: | Externaltest equipment — All ECUs
Message Tyde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst vehitle information request SID 09 SIDRQ
#2 InfoTypé+MessageCount Calibration 1D 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
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Evaluation criteria:
Response message for INFOTYPE $03 should return a value that is a multiple of 4 for all protocols except ISO 15765-4.
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 Requesst vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration ID 04 INFTYP

TABLE|86 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (lsT) FOR ISO 15765-4
Message directign: | ECU#1 — External test equipment
Message Tygde: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 Numbgr of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data H XX DATA_B
#6 Data Q XX DATA_C
#7 Data [ XX DATA_D
#8 Data E XX DATA_E
#9 Data H XX DATA_F
#10 Data G XX DATA_G
#11 Data H XX DATA_H
#12 Data | XX DATA |
#13 Data J XX DATA_J
#14 Data K XX DATA_K
#15 Data L XX DATA_L
#16 Data N XX DATA_M
#17 Data N XX DATA_N
#18 Data Q XX DATA_O
#19 Data H XX DATA_P
#20 Data A XX DATA_A
#21 Data H XX DATA_B
#22 Data C XX DATA_C
#23 Data O XX DATA D
#24 Data H XX DATA_E

#25 Data H XX DATA_F
#26 Data G XX DATA_G
#27 Data | TaTAy DATA_H
#28 Data | XX DATA_I
#29 Data J XX DATA_J
#30 Data K XX DATA_K
#31 Data L XX DATA L
#32 Data M XX DATA_M
#33 Data N XX DATA_N
#34 Data O XX DATA_O
#35 Data P XX DATA P
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TABLE 87 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND I1SO 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 Data D ] 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

4,1S0 9141-2.

For ISO 15765-4, NODI in the response message must match the number of 16 character CALIDs retu

All CALIDs must c¢ntain 1 to 16 printable ASCII characters $20 through $7E.

Operator prompt 1|
one or more CALI
For the 2009 MY

asks for the number of emission-related ECUs in thevehicle. Each emission-relate
Ds. (Every OBD ECU must report its own CALID;showever, some ECUs may repor
and beyond, if any emission-related ECU reports' more than one CALID, this sha

warning. Manufactpirers may request EO approval to respond with,more than one CALID per ECU.

Any unused CALIO

Procedure:

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

5.17.9 [For J185(, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if

11850, ISO 14230-

ned.

i ECU shall output
multiple CALIDSs).
Il be flagged as a

CVN is supported.

TABLH 88 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTQCOLS
Message directign: | External test equipment — All ECUs
Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle infermation 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
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Evaluation criteria:

Note message count for evaluation in 5.17.10

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 s and all CVNs have been calculated.

TABLE 90 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTOCOLS

Message direction: | External test equipment — All ECUs

Message Tyde: | 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 15165-4
Message directign: | ECU#1 — External test equipment
Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 Numbgr of data items: 02 for this example 02 NODI
#4 Data A XX DATA_A
#5 Data H XX DATA_B
#6 Data Q XX DATA_C
#7 Data [ XX DATA_D
#8 Data H XX DATA_E
#9 Data H XX DATA_F
#10 Data G XX DATA_G
#11 Data H XX DATA_H
TABLE 92 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4]AND I1SO 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqyest vehicle information response SID M 49 SIDPR
#2 InfpType M 06 INFTYP_
#3 MdssagéeCount M 01 - XX MC_
#4 dafalrecord of InfoType =[ Data A, C XX DATA_A
#5 DataB; € AKX 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
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Evaluation criteria:
The value of INFOTYPE $05 must match the number of 4 byte CVNs returned for ISO 9141-2, J1850 and 1SO 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, 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.

Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. he number of ECUs
that report CVNs must match or exceed the number of ECUs input by the operator at prompt 2{(Ngn-reprogrammable
ECUs are not prohibited from outputting CVNs.) 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 approvalhto respdnd with more than
one CVN per ECU

Procedure:
5.17.11 [For J185(, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09," INFOTYPE = $07 if|/IPT supported.

TABLH 93 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTQCOLS

Message directign:

=

External test equipment — All ECUs

Message Tyfde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle information request SID 09 SIDRQ
#2 InfoType: 07 — MessageCount IPT 07 INFTYP
TABLE 94 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE
Message directign: | All ECUs — External test-equipment
Message Tygde: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst vehicle informationreguest SID 49 SIDRQ
#2 InfoType: 07 — MessageCount IPT 07 INFTYP
#3 Message Count IPT =X\résponse messages XX MC_IPT
Evaluation criterig:
Response message for INFOTYPE $07 should return a value of $08, $09 or $0A for all protocols except ISO 15765-4.

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

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 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 (shown as 20 in this example) 100r 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 IGNCNFR—BX-counts XX IGNCNTR_B
#8 CATCDMP1_A: X counts XX CATCOMP1_A
#9 CATCPMP1_B: X counts XX CATCOMP1_B
#10 CATCDND1_A: X counts XX CATCOND1_A
#11 CATCPDND1_B: X counts XX CATCOND1 B
#12 CATCDMP2_A: X counts XX CATCOMP2_A
#13 CATCPMP2_B: X counts XX CATCOMP2_B
#14 CATCDND2_A: X counts XX CATCOND2_A
#15 CATCPND2_B: X counts XX CATCOND2_B
#16 02SCPMP1_A: X counts XX O2SCOMP1_A
#17 02SCPMP1_B: X counts XX 0O2SCOMP1_B
#18 02SCPND1_A: X counts XX O2SCOND1_A
#19 0O2SCPND1_B: X counts XX O2SCOND1 B
#20 02SCPMP2_A: X counts XX O2SCOMP2_A
#21 02SCPMP2_B: X counts XX 02SCOMP2_B
#22 02SCPND2_A: X counts XX O2SCOND2_A
#23 0O2SCPND2_B: X counts XX 0O2SCOND2_B
#24 EGRCIOMP_A: X counts XX EGRCOMP_A
#25 EGRCIOMP_B: X counts XX EGRCOMP_B
#26 EGRCIOND_A: X counts XX EGRCOND_A
#27 EGRCIOND_B: X counts XX EGRCOND_B
#28 AIRCQMP_A: X counts XX AIRCOMP_A
#29 AIRCQMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCQND_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 SO2SCOMP1_B;-Xcounts XX SO2SCOMP1_B
#38 SO2SCOND1_AXcounts XX SO2SCOND1_A
#39 SO2SECONDL, B: X counts XX SO2SCOND1 B
#40 SO2SCOMP2” A: X counts XX SO2SCOMP2_A
#41 SO2SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2Z_A: X counts XX SO2SCOND2_A
#43 SO2SCOND2_B: X counts XX SO2SCOND2 B
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TABLE 97 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND I1SO 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 criteriL:

For J1850, ISO 9141-2 and I1SO 14230-4 protocols, the value of INFOTYPE $07 must match the n
response messages.

All In-use Performance data must contain either 32 bytes or 40 bytes of data.

If an ECU does ngt support INFOTYPE $08, no response is allowed for 1ISO 15765-4, J1850 and IS
14230-4, the ECU [an either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $14.

For OBD-II only, starting with the 2010 MY, spark ignition engines.must support data for secondary oxy
must be $14 and the reponse message must report back 40 bytes of data or this shall be flagged as a f

For OBD-Il only, INFOTYPE $08 (In-use performance data).must be supported for the 2005 MY and be
does not support in-use performance data, this shall be flagged as a failure, however, if the vehicle is a
the manufacturer [can present the CARB Executive Officer with the manufacturer's proposed pha
explanation as to why the vehicle is not required*te’comply. (For EOBD, IPT support is required

Prompt 5).

5.17.13 [For all prgtocols] Transmit Service $09, INFOTYPE = $0B if IPT is supported.

TABLH 98 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROT(

umber of returned

D 9141-2. For ISO

gen sensor. NODI
hilure.

yond. If the vehicle
2005 or 2006 MY,
se-in plan and an
ased on Operator

DCOLS

Message directign:

>

External test equipment — All ECUs

Message Ty

@

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType:Ih-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) 10o0r12 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—XTounts Za% IGNCNTR B
#8 HCCAJTCOMP_A: X counts XX HCCATCOMP_A
#9 HCCA[TCOMP_B: X counts XX HCCATCOMP_B
#10 HCCA[TCOND_A: X counts XX HCCATCOND_A
#11 HCCAJTCOND_B: X counts XX HCCATCOND_B
#12 NCATLOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATLOND_A: X counts XX NCATCOND_A
#15 NCATLCOND_B: X counts XX NCATCOND_B
#16 NADS{COMP_A: X counts XX NADSCOMP_A
#17 NADS{COMP_B: X counts XX NADSCOMP_B
#18 NADS{COND_A: X counts XX NADSCOND_A
#19 NADS{COND_B: X counts XX NADSCOND_B
#20 PMCOMP_A: X counts XX PMCOMP_A
#21 PMCQOMP_B: X counts XX PMCOMP_B
#22 PMCOND_A: X counts XX PMCOND_A
#23 PMCQOND_B: X counts XX PMCOND_B
#24 EGSCPMP_A: X counts XX EGSCOMP_A
#25 EGSCPMP_B: X counts XX EGSCOMP_B
#26 EGSCPND_A: X counts XX EGSCOND_A
#27 EGSCPND_B: X counts XX EGSCOND_B
#28 EGRCIOMP_A: X counts XX EGRCOMP_A
#29 EGRCIOMP_B: X counts XX EGRCOMP_B
#30 EGRCIOND_A: X counts XX EGRCOND_A
#31 EGRCIOND_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 VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyestyehicle 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
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Evaluation criteria:

For J1850, ISO 9141-2 and I1SO 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.

If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, J1850 and ISO 9141-2. For ISO
14230-4, the ECU can either not respond or send a negative response ($7F, $12).

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 ignitign\etjgines for the 2010
MY and beyond or|this shall be flagged as a failure. For EOBD, IPT support is required based on.Opergtor Prompt 5.

Procedure:
5.17.14 [For J185(, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $09

TABLE|101 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTPCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: 01 — MessageCount ECU Name 09 INFTYP

TABLE 102 - REQUEST VEHICLEJNFORMATION RESPONSE MESSAGE

Message directidn:

=]

All ECUs — External test equiprpent

Message Type: | Response
Data Byte Description (all values’are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Request vehicle information requestSID 49 SIDRQ
#2 InfoType: 01 — MessageCount ECU Name 09 INFTYP
#3 Message Count ECU Name(='6'response messages 05 MC_ECUN

Evaluation criteria:
Response message for INFOTYPE $09 should return a value of $05 for J1850, 1ISO 9141-2 and 1SO 14230-4.

[For all protocols] Transmit Service $09, INFOTYPE = $0A. if ECU name is supported.

TABLE 103 - 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: 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 XX ECUNAME_D
#8 Data H: '-' delimiter 2D ECUNAME_E
#9 Data H XX ECUNAME_F
#10 Data g XX ECUNAME_G
#11 Data H XX ECUNAME_H
#12 Data | XX ECUNAME_|
#13 Data J XX ECUNAME_J
#14 Data K XX ECUNAME_K
#15 Data L XX ECUNAME_L
#16 Data M XX ECUNAME_M
#17 Data N XX ECUNAME_N
#18 Data ¢ XX ECUNAME_O
#19 Data H XX ECUNAME_P
#20 Data Q XX ECUNAME_Q
#21 Data H XX ECUNAME_R
#22 Data § XX ECUNAME_S
#23 Data T} XX ECUNAME_T

TABLE 105 - REQUEST VEHICLE INFORMATION RESBONSE MESSAGE FOR 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 0A INFTYP_
#3 MgssageCount 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 Data D] M XX DATA_D

Evaluation criteria:

If an ECU does ngtsupport INFOTYPE $0A, no response is allowed for ISO 15765-4, J1850 and ISP 9141-2. For ISO

14230-4, the ECU ear-either-notrespond-or-send-a-Regative-responrse{($A--$12)-

For ISO 15765-4, NODI in the response message must be $01.
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For response to INFOTYPE $0A, five response messages should be received for J1850, ISO 9141-2 and ISO 14230-4.
The response consists of the following messages:

Message # 1 s
Message # 2 s
Message # 3 s
Message #4 s
Message #5 s

hall contain data bytes 1 through 4.
hall contain data bytes 5 through 8.
hall contain data bytes 9 through 12.
hall contain data bytes 13 through 16.
hall contain data bytes 17 though 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 beyg
Defined field assig

— Data bytes 1-4,
that type as specifi

— Data byte 5, “-”,

— Data bytes 6-2(
vehicle is equipped

Any unused bytes

Any data field thaf
ECU Acronym an
spelling and includ

If more than one E

For OBD-II only, |
Operator prompt 1
2012 MY vehicle t
manufacturer's prd
support for ECU ng

nd.
hment:

XXXX”, contains ECU acronym and ECU number if the vehicle is equipped/with mor
ed in Table 104 below;

$2D) contains delimiter;

,CYYYYYYYYYYYYYYY”, contains text name (no blanks-between words) and E
with more than one ECU of that type as specified in Table 101 below.

shall be filled with $00 at the end of the field.

does not match the specification in Table 104" (ECU name and number must mg
1 number. ECU name and and ECU Acrgnym must match table value including
e No spaces.) shall be flagged as a warning prior to 2010 MY and a failure for 2010 |

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 present the CARB Execut
posed phase-in plan_‘and an explanation as to why the vehicle is not required

ime not required.)

e than one ECU of

CU number if the

itch corresponding
characters, case,
1Y and beyond.

s (as indicated by
vehicle is a 2010 -
ve Officer with the
o comply. (EOBD
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TABLE 106 - ECU NAME DATA BYTE DESCRIPTION

Acronym
(max 1 -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
AWDC, AWD1, AWD2 All Wheel Drive Control Module AlIWhIDrvCtrl
BCCM, BCC1, BCC2 Battery Charger Control Module B+ChargerCitrl
BECM, BEC1, BEC2 Battery Energy Control Module B+EnergyCitrl
BSCM,BSC1, BSC2 Brake System Control Module BrakeSystem

CRCM, CRCJ, CRC2

Cruise Control Module

CruiseContra]l

CTCM, CTC1| CTC2

Coolant Temperature Control Module

CoolTempCtnl

DCDC, DCD1} DCD2

DC/DC Converter Control Module

DCDCConvCtrl

DMCM, DMCY, DMC2

Drive Motor Control Module

DriveMotorCtrl

EACC, EAC1|EAC2

Electric A/IC Compressor Control Module

=

ElecACCompCt

ECCI, ECC1, ECC2

Emissions Critical Control Information

EmisCritinfo

ECM, ECM1, ECM2

Engine Control Module

EngineControl

FACM. FAC1|FAC2

Fuel Additive Control Module

FuelAddCtrl

FICM, FIC1, RIC2

Fuel Injector Control Module

FuellnjCtrl

FPCM, FPC1|FPC2

Fuel Pump Control Module

FuelPumpCtrl

4WDC, 4WD1, 4WD2

Four-Wheel Drive Clutch Control Module

4AWh|DrvCICtrl

GPCM, GPC1, GPC2 Glow Plug Control Module GlowPlugCitrl
GSM, GSM1, |GSM2 Gear Shift Control Module GearShiftCtrl
HVAC, HVA1| HVA2 HVAC Control Module HVACCtr|

HPCM, HPC1 HPC2

Hybrid Powertrain ControlkModule

HybridPtCtrl

IPC, IPC1, IPC2 Instrument Panel Clustery(IPC) Control Module InstPanelClust
PCM, PCM1, PCM2 Powertrain Control NModule PowertrainCtrl
RDCM, RDC1, RDC2 Reductant ControkModule ReductantCtrl
SGCM, SGC1, SGC2 Starter / Generator Control Module Start/GenCitrl
TACM, TAC1]TAC2 Throttle Actuator Control Module ThrotActCtrl
TCCM, TCC1| TCC2 Transfer Case Control Module TransfCaseCtrl

TCM, TCM1, TCM2

Transmission Control Module

TransmisCtrl

5.17.15 [For J185

supported,

TABLE|107 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROT

D, 1ISO 9141-2 and”ISO 14230-4 protocols] Transmit Service $09, INFOTYPE

DCOLS

= $0C if ESN is

Message directidn:

=]

External test equipment — All ECUs

&

Message Ty

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 oC INFTYP

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 oc INFTYP
#3 Message Count ESN = 5 response messages 05 MC_ESN
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Evaluation criteria:
Response message for INFOTYPE $01 should return a value of $05 for J1850, 1SO 9141-2 and I1SO 14230-4.
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

Message direction: | External test equipment — All ECUs

Message Type: | Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle information request SID 09 SIDRQ
#2 InfoType: OD - ESN (Engine Serial Number) (0]5) INFTYP

TABLUE 110 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR1SO 15[65-4
Message directign: | ECU #1 — External test equipment
Message Tygde: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: OD - ESN (Engine Serial Number) 0D INFTYP
#3 Numbér of data items: 01 01 NODI
#4 1% ASCII character of ESN XX ESN
#5 2" ASCII character of ESN XX ESN
#6 3" ASCII character of ESN XX ESN
#7 4™ ASCII character of ESN XX ESN
#8 5" ASCII character of ESN XX ESN
#9 6™ ASCII character of ESN XX ESN
#10 7" ASCII character of ESN XX ESN
#11 8" ASCII character of ESN XX ESN
#12 9™ ASEII character of ESN XX ESN
#13 10" A$CII character of ESN XX ESN
#14 11" A$CII character of ESN XX ESN
#15 12" A$CII character of ESN XX ESN
#16 13" A$CII character of ESN XX ESN
#17 14™ A$CII character of ESN XX ESN
#18 15" A$CII character of ESN XX ESN
#19 16" A$CII character of ESN XX ESN
#20 17" A$CII charactérof ESN XX ESN

TABLE 111 - REQUEST/VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M oD 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
#H7 Data D ] M XX DATA_D



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE J1699°-3 Revised MAY2012 Page 102 of 259

Evaluation criteria:

For response to INFOTYPE $0D, five response messages should be received for J1850, 1SO 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 ESN
characters. The response consists of the following messages:

— Message #1 shall contain up to four filling bytes of $00 or ESN characters;
— Message #2 shall contain up to four filling bytes of $00 or ESN characters;
— Message #3 shall contain up to four filling bytes of $00 or ESN characters;

— Message #4 shall contain up to four filling bytes of $00 or ESN characters;

— Message #5 [shall contain up to three filling bytes of $00, followed by any ESN characters;—

For ISO 15765-4, [there is only one response message, which contains up to 17 ASCII characters starting with any fill
bytes of $00, followed by the ESN characters. NODI in the response message must be $01.

All ESN characterq must be printable ASCII characters 0 through 9 and A through Z ex¢ept I, O and Q.|(Invalid characters
shall be flagged ad a failure.)

5.17.17 [For J1850, 1SO 9141-2 and ISO 14230-4 protocols] Transmit Service\$09, INFOTYPE = $OE if EROTAN is
supported,

TABLE|112 - REQUEST VEHICLE INFORMATION REQUEST"MESSAGE FOR ALL PROTPDCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle information request SID 09 SIDRQ
#2 InfoType: OE — MessageCount EROTAN OE INFTYP

TABLE 113 - REQUEST, VEHICLE INFORMATION RESPONSE MESSAGE

Message directign: | All ECUs — External test’equipment

Message Tyge: | Response
Data Byte Descriptian (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle informatien/request SID 49 SIDRQ
#2 InfoType: OE — MessageCount EROTAN OE INFTYP
#3 Message Count EROTAN = 5 response messages 05 MC_EROTAN
Evaluation criterig:
Response message o OTY $C 850, 1SO S 2 O 14230-4.

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
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TABLE 115 - 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: OF - EROTAN (Exhaust Reg or Type Approval Number) OF INFTYP
#3 Number of data items: 01 01 NODI
#4 1* ASCII character of EROTAN XX EROTAN
#5 2" ASCII character of EROTAN XX EROTAN
#6 3" ASCII character of EROTAN XX EROTAN
#7 4™ ASETT character of EROTAN XX EROTAN
#8 5™ ASCII character of EROTAN XX EROTAN
#9 6" ASCII character of EROTAN XX EROTAN

#10 7" ASCII character of EROTAN XX EROTAN
#11 8™ ASCII character of EROTAN XX EROTAN
#12 9™ ASCII character of EROTAN XX EROTAN
#13 10" A$CII character of EROTAN XX EROTAN
#14 11" A$CII character of EROTAN XX EROTAN
#15 12" A$CII character of EROTAN XX EROTAN
#16 13" A$CII character of EROTAN XX EROTAN
#17 14" A$CII character of EROTAN XX EROTAN
#18 15" A$CII character of EROTAN XX EROTAN
#19 16" A$CII character of EROTAN XX EROTAN
#20 17" A$CII character of EROTAN XX EROTAN

TABLE 116 - REQUEST VEHICLE INFORMATION RESPONSE-MESSAGE FOR 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 OF INFTYP_
#3 MgssageCount M 01-05 MC_
#4 dafa record of InfoType =[ Data-A, M XX DATA_A
#5 Data.B, M XX DATA_B
#6 Data C, M XX DATA_C
#7 Data D ] M XX DATA_D
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Evaluation criteria:

For response to INFOTYPE $0F, five response messages should be received for 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 only one response message, which contains up to 17 ASCII characters starting 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 threugh Z except | O and Q. (Invalid
characters shall bg flagged as a failure.)

5.18 Verify Servide $01 data in reverse order

Purpose: To verify that all ECUs respond correctly to Service $01 requests, even in reverse order, o determine which
PIDs are supported by each ECU, both indicated as supported and indicatéd as unsupported.

Procedure:
5.18.1 [For all prqtocols] Transmit Service $01, PID support'PIDs $EO, $CO, $A0, $80, $60, $40, $20, and $00 request
messages|(in reverse order) to determine which RIDs are supported. Note PIDs reported by gach ECU as being

supported,

TABLE 117 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE, REVERSE ORDER
FOR ALL PROTOCOLS

Message directidgn:

]

External test equipment — All ECUs

Message Tygde: | Request
Data Byte Descriptign (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uded to determine-PID support for PIDs XX PID

TABLE 118 { REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE (REPORT
SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic

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

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

C1 = Conditional — PID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)
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Evaluation criteria:
Each ECU must report the same set of supported PIDs as was reported in Section 5.10.1

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.

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

TABLE 119 - REHQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE, REVERSE ORDER
FOR ISO 15765-4 PROTOCOL

=

Message directign: | External test equipment — All ECUs

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

TABLE 120 { REQUEST CURRENT POWERTRAIN.DIAGNOSTIC DATA RESPONSE MESSAQE (REPORT
SUPPQRTED PIDS)

Data Byte Parameter<Name Cvt Hex Value Mnemonic
#1 Reqgyest current powertrain diagnostic@ata response SID M 41 SIDPR
dafa record of supported PIDs =] PIDREC_
#2 1* 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 XXXXXEXX DATA C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
dafa record:ef.supported PIDs = | PIDREC_
#n-4 m™ supported PID c1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXAXX DATA_A
#n-2 Data B: supported PIDs c2 XXOOKXX DATA_B
#n-1 Data C: supported PIDs, Cc2 XXXXXXXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXXXX DATA_D

C1l = Conditional — PID value shall be the same value as included in the request message if supported by the ECU
C2 = Conditional — value indicates PIDs supported; range of supported PIDs depends on selected PID value (see C1)

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

5.18.3 [For all protocols] Request all PIDs 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, request the last 6 supported PIDs in reverse order as a group using a single
message. At least one PID from each ECU shall be selected.
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TABLE 121 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

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

TABLE 122 - 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 1* supported PID = | PIDREC_

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA B
#5 data C, C1 XX DATA C
#6 data D] Cl XX DATA D

C1 = Conditional

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

Evaluation criteria:

All PIDs that are in

Note: It is not an ¢
not respond to an
($7F, $12) or not r¢

5.18.4 Transmit S
communic

Evaluation criteria:

Operator prompt 1
related ECUs do n

5.19 Verify Servig

Purpose: To verify
diagnostic messag

Procedure:

dicated as supported by the forward-order PID support map in Section 5.10.1 must b
rror to return a PID that was not supported on J1850} and 1SO 9141-2. On ISO 1576
unsupported PID. On ISO 14230-4, the ECU can-either respond with a negative
bspond to a request for an unsupported PID.

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 ny
Dt positively respond to an OBD diagnostic message, this shall be flagged as a failur

e $01 idle messagé timing

that all ECUs.continue to remain initialized and in a diagnostic session even if the
s the maximium allowed interval.

5.19.1 [For all pr

e supported.

5-4, the ECU shall
esponse message

ave dropped out of

mber of emission-

a)

test tool at sends

toeols] Transmit the Service $01 PID $00 request at the maximum allowed time int

rval (4,900 ms) for

15 s (3 requests).

TABLE 123 - 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
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TABLE 124 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
(REPORT SUPPORTED PIDS)
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_

#2 1* supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

C1l = Conditional |— PID value shall be the same value as included in the request message if supported by the FCU

C2 = Conditional |— value indicates PIDs supported; range of supported PIDs depends on selected PID value (3ee C1)

Evaluation criteriq:

Verify that a respg
this will be flagged

5.20 Verify Servic

Purpose: To ver
sends diagnostic

Procedure:

5.20.1 [For all pr
Service $0

Request PID $00
9141-2 and I1SO 14
another request im

Test tool should e
receive responses

TABLE 125 - REQ

nse is received from every emission-related ECU for every request; If all response
as a failure.

e $01 burst message timing

fy that all ECUs continue to remain initialized and’in a diagnostic session ey
messages at the maximum allowed rate.

ptocols] Transmit the Service $01 PID $00 request at the maximum allowed rate.
1 PID $00 and PID $01.

hnd $01 for 5 s at the maximumxrate defined by 1ISO 15031-5 P3 timing. (P3 K-Lin
1230-4, There is no P3 definition-for J1850 and 1SO 15765-4 which means that the
mediately after all expected¥esponses have been received.)

from OBD ECUs that)support Service $01, PID $01.

UEST CURRENT'POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

5 are not received,

en if the test tool

Alternate between

e = 55 ms for ISO
test tool can send

pect to receive Service $01 PID $00 responses from all OBD ECUSs. Test tool should only expect to

ALL PROTOCOLS

Message directidgn:

]

Extefnal'test equipment — All ECUs

Message Tyde: | Reguest
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requestturrent powertrain diagnostic data request SID 0l SIDRQ
#2 PID used to determine PID support for PIDs 01-20 00 or 01 PID
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TABLE 126 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE
(REPORT SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PIDs = | PIDREC_
#2 1* supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXXXX DATA_A
#4 Data B: supported PIDs, M XXXXXXXX DATA_B
#5 Data C: supported PIDs, M XXXXXXXX DATA_C
#6 Data D: supported PIDs ] M XXXXXXXX DATA_D

C1l = Conditional |— PID value shall be the same value as included in the request message if supported by the FCU
C2 = Conditional |— value indicates PIDs supported; range of supported PIDs depends on selected PID value (3ee C1)

Evaluation criteriq:

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

Verify that at leasf 100 responses are received for ISO 15765-4, at least 50 responses are received for J1850, and at
least 4 responses|are received for ISO 14230-4 and 1SO 9141-2. Fewer than the minimum number|of responses may
indicate a throughput problem between the J2534 interface and the ECU.

A correct burst tes] response is defined as receiving the correct numbeér of responses from all ECUs expected to respond
to a Service $01 HID $00 request or receiving the correct number afresponses from all ECUs expected to respond to a
Service $01 PID $(1 request.

5.21 Verify Reserped/Unused Services, engine running

Purpose: To verify that all ECUs 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 sefvieces and do not terminate communication,

5.21.1 [For ISO 1p765-4 protocol only] Transmit a Service $00 and $0B through Service $0F request messages. Wait for
approximately 2.0 s for a respense and continue.

TABLE 127 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

Message directidn:

=]

Externahtest equipment — All ECUs

Message Type: | Reguest
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requgst€mission-related diagnostic trouble codes with permanent status 00, OB - OF SIDRQ
request SID

Evaluation criteria:

Verify that no response is received from any ECU. Any response message incuding 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.
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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

Purpose: This group of tests will establish that under normal operating conditions communication can be established and
that all supported test services behave correctly in the presence of an induced fault.

6.1 Induce circuit fault

Procedure:

6.1.1 With ignitign 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 périod of time (i.e., < 10 s) for
only one ECU. The selected fault must illuminate the MIL using two (for OBD-H) or three (for EOBD) driving
cycles, nof one driving cycle (like GM “Type A” DTC) to allow proper testing-of)Sérvice 07 and freeze frame. If a
DTC that dets in two driving cycles cannot be tested, it is acceptable to usé-a-fault that sets in gne driving cycle. If
this is the ¢ase, a pending DTC, a confirmed DTC, and MIL will be set on.the first driving cycle.

6.1.2 Start engine, let idle for one m 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 ignition positlon.

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

Purpose: To verify
message of the co

Protocol Determipation Procedure:

6.2.1 Testtools

in the follo

J1850 41.6 Kbps H
J1850 10.4 Kbps
ISO 14230-4 (fast

ISO 14230-4 (slow]
ISO 9141-2 (wait 5
ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29

that one, and only one, of the allowed protocols is supported and that the vehicle
rect format.

ends Service $01 PID $00 request message for each of the protocols below per (J1
ving sequence:

WM

PW

baud rate initialization) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)
s before tryifig next protocol)

hit 500 kbps

bit 250.kbps (only if EOBD test)

bit. 500 kbps

ISO 15765-4 — 29

sends a response

)78 / 1SO 15031-4)

pit"250 kbps (only if EOBD test)

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.

Continue with cycli

ng thru the remainder of the protocols.

TABLE 128 - 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
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TABLE 129 - 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 IXXXXxxX 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 criterili:

If a positive resporise is generated on more than one protocol, this shall be flagged as a failuré.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified nu
related ECUs do npt positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 velts
6.3 Verify Servige $07 — Request pending emission-related DTCs, enging,running

Purpose: To verify that all ECUs respond correctly to a Service $07.request and there is at least one

related DTC reported.

Procedure:

6.3.1 Every 0.5(00 s, tool will request pending DTCs. If!DTC is set, tool will prompt user that DTC h
continue. If no pending DTC is set, after 30 s-the tool will prompt the user to continue withd

(logged as|a failure).

6.3.2 [For all pragtocols] Transmit a Service, $07 request message.

TABLE 130 - REQUEST EMISSION-REEATED DIAGNOSTIC TROUBLE CODES DETECTED DURIN
LUAST COMPLETED/DRIVING CYCLE REQUEST MESSAGE FOR ALL PROTOCOL|

mber of emission-

pending emission-

AS been set and to
ut a pending DTC

G CURRENT OR

>

Message directign: | External test equipment — All ECUs

Message Tygde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes detected during current or 07 SIDRQ
last compléted driving cycle request SID

TABLE 131 - 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 a7 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
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TABLE 132 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR J1850, ISO 9141-2 AND 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 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 DTCI1LO
#4 DTC#I(HRIgT 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 present. If no valid DTC number is included the DTC values

shall contain $00

Evaluation criteria:

Verify that at least
For ISO 15765-4 0
If an ECU has no [

For SAE |
indicating

For 1SO 1
For ISO 15
setting the

For all protocols, &
a warning. This inf

6.4 Verify Servig

Purpose: To verify

pne Service $07 pending DTC response with a non-zero,DT.C is received. (all protoc

hly, the #0OFDTC (DTC count) and the number of reported DTCs must match.

ho DTCs is allowed, but not required.

1230-4 interfaces, the ECU shallsespond with a report containing no DTCs (DT
DTC#3 shall be all set to $0000).

5 an aid to ECU 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 $03 — Request emission-related DTCs, engine running

TCs to report, it shall respond in the following manner:

1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive 1

765-4 interfaces, the ECU will respond with a message containing no DTCs and ind
parameter # of DTC ta $00.

that & proper response indicating no stored DTCs is received and to verify that the |

pls)

esponse message

C#1, DTC#2, and

cating no DTCs by

guest will generate

VIL is off.

Procedure:

6.4.1

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

TABLE 133 - 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
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TABLE 134 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE

FOR ISO 15765-4

Message direction:

All ECUs — External test equipment

Message Type:

Response

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

TABLE 135 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE

CORI1SO 14220 A4
morTTrooT4aTSSU4r

Message directidgn:

]

All ECUs — External test equipment

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

#1 Requesst 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 cycle” fault was induced, a confirmed-DTC will be set and the MIL will be illuminated on the first
driving cycle. If 6.4{1 results in at least one confirmed DTC;Skip to section 7 and continue.

Each ECU that hag no DTCs to report shall respond inithe following manner:

For SAE J1850 and ISO 9141-2 interfaces, if an ECU has no DTCs to report, a positive

indicating po DTCs is allowed, but nat réquired.

esponse message

For ISO 14230-4 interfaces, th&:ECU shall respond with a message indicationg no DTCs (DTC#1, DTC#2, and
DTC#3 shall be all set to $0000).

For ISO 13765-4 interfaces, the ECU will respond with a message containing no DTCs and ind|cating no DTCs by
setting the|parameter+#-of DTC to $00.

For all protocols, ak an_aid'to ECU engineers, any OBD ECU that does not respond to a Service $03 relquest will generate
a warning. This information can be used to determine if this is the correct behavior for the vehicle.

Procedure:

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

TABLE 136 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message direction:

External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
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TABLE 137 - ECU# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message direction:

All ECUs — External test equipment

Message Type: Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: 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 Catalypt=rHeatedcatatyst=——momitoring test comptetefmot comptete KRRRRRRX T —=3XX DATA D
Evaluation criterig:
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 frame 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 138 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE FOR ALE PROTOCOLS
Message directign: | External test equipment — All ECUs
Message Tygde: Request
Data Byte Description (all values are in-hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst powertrain freeze frame data response SID 02 SIDRQ
#2 PID: DITC that caused required freeze.frame data storage 02 PID
#3 Frame|# 00 FRNO
TABLE 139 - REQUEST-POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE
Message directign: | All ECUs - External test equipment
Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst powertrain freeze frame data response SID 42 SIDPR
#2 PID: OTC 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:

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, 1SO 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.

Freeze frame may be stored when pending DTC is set; however, it is not required. If freeze frame is not stored for
pending codes, PID $02 is reported as $0000 for that ECU.

If freeze frame is supported for pending codes in some ECUs, verify that Frame $00, PID $02 is the same as any one of
the DTCs reported in Service $07 for the vehicle (the set of ECUs).
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Procedure:

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, $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 140 - REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE (READ SUPPORTED PIDS)
FOR ALL PROTOCOLS

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Regyest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID @ised to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

TABLE 141 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT [FREEZE FRAME

PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqgyest powertrain freeze frame data response SID M 42 SIDPR
#2 1%|supported PID M 00 PID_
#3 frajne # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXKXX DATA_C
#7 dataD] C1 XXXXXAXX DATA_D

C1l = Conditional |— “data B - D” depend on selected PID

Evaluation criteriq:

If an ECU has a ffeeze frame DTC, but does not support Service $02, PID $00, Frame $00, this shall be flagged as a
failure.

If only one ECU sypports Service $02, Frame $00, PID $02, at a minimum, PIDs $02, $04, either $05|or $67, $0C, $0D,
and either $11, $4% or $49 must be ‘'supported by the vehicle.

When more than gne ECU supports Service $02, Frame $00, PID $02, then, at a minimum, PIDs $02] $04, either $05 or
$67, $0C, $0D, and either $11, $45 or $49 must be supported by each corresponding ECU that has a fleeze frame DTC.

If all PID support PIDsfor'an ECU that has a freeze frame DTC indicates that no PIDs are supported, tll\is 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 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 $CO, $EO) through the highest supported PID and again note
results.
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TABLE 142 - 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 wsed-te-determineRID-support-forPiBs4160 Y 46 PID
#7 framme #00 u/C 00 FRNO_
U= User Optional
C = Conditional |— parameter is only included if preceding PID# is included

TABLE 143 - REQUEST POWERTRAIN FREEZE FRAME DATA RESRONSE MESSAGE
(REPORT FREEZE FRAME PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 1%|supported PID M 00 PID_
#3 frajne # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXAXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m"| supported PID c2 XX PID_
#3 frane # Cc2 XX FRNO_
#4 data record of m" supported PID =T data A, C3 XXXXKAXX DATA_A
#5 data B, C4 XXXXXKXX DATA B
#6 data C, C4 XXXXXKXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

C1l = Conditional |— “data B - D” depend on selected PID

C2 = Conditional — parametershall 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 criterias

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.
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TABLE 144 - 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 145 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO _
#4 dafa record of 1% supported PID = [ data A, \Y) XXXXXAXX DATA_A
#5 data B, c1 XXXXXKXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXAXX DATA_D

C1= Conditional

— “data B - D” depend on selected PID

Evaluation criteriq:

Each ECU that inglicated support for a PID and has a freeze frame'DTC stored in Frame $00, PID

positive response.

Each ECU that 1)
in Frame $00, PID

For SAE J185(
For ISO 15765
For 1ISO 14230

For ISO 15765-4 ¢
PID $03-$1F, $21-

id not indicate support for a PID or 2) indicated support for a PID but has no freeze
$02, shall respond in the following manner:

and 1SO 9141-2, no response is‘preferred, but a positive response is allowed.

-4, the ECU shall not respongd:

rotocols, if PID, $02 indicates $0000, the ECU shall not respond to a Service $02 re
B3F, $41-$5F3$61-$7F, $81-$9F, $A1-$BF, $C1-$DF SE1-$FF.

-4, no response is preferred, but a negative response message ($7F, $12) is allowed.

$02, must send a

frame DTC stored

quest for PID $01,

6.5.5 [For ISO 15765-4 pretocol only] Request up to the first three supported PIDs for each ECU that has a freeze
frame DTQ as a{group and note the response.
TABLE 146+ 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 Optional
C = Conditional — parameter is only included if preceding PID# is included
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TABLE 147 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1l XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m™ supported PID C2 XX PID_
#3 frame # Cc2 XX FRNO_
#4 data record of m" supported PID =[ data A, C3 XXXXXAXX DATA_A
#5 data B, c4 XXXXXXXX DATA_B
#6 data C, C4a XXXXKAXX DATA_C
#7 dataD] C4 XXXXXAXX DATA_D

C1l= 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 ha
group PID request:

6.5.6 [For all pr
ECUs (if a
terminate

6.5.7 Transmit S
communic

Evaluation criteria:

Operator prompt 1
related ECUs do n

6.6 Continue to

b a freeze frame DTC must respond with the’same data value for each PID for singlé

.

btocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $
Vailable as determined in 6.4.2)lto ensure ECU can respond properly to unsupporteq
ommunication (single request)-

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

asks far the number of emission-related ECUs in the vehicle. If the specified ny
Dt positively respond to an OBD diagnostic message, this shall be flagged as a failur

2 PID requests and

C0, or $EO0) for all
PID and does not

ave dropped out of

mber of emission-

a)

nduce circuit fault (EOBD only)

Purpose: EOBD allows three driving cycles to set a confirmed DTC versus two driving cycles for OBD-II.

Procedure:
6.6.1
driving cycle.
6.6.2
6.6.3

have engine controls that can start and stop the engine without regard to ignition position.

6.6.4

Continue to Section 7

For OBD-II, skip to Section 7. For EOBD, continue to 6.6.2 for second driving cycle. Go to Section 7 for third

Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU. Keep sensor disconnected.

Start engine, let idle for one m or whatever time it takes to set a pending. Note: Some powertrain control systems
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7. TEST VEHICL

7.1

Procedure:

7.1.1

7.1.2

E AND SET A CONFIRMED CODE AND MIL BY RETAINING FAULT

Continue to induce circuit fault

Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU. Keep sensor disconnected.

Start engine, let idle for one m 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.

7.2 Establish co

Purpose: To verify
message of the co

mmunication (J1978 / ISO 15031-4), engine running

that one, and only one, of the allowed protocols is supported and that the nehicle
rect format.

Protocol Determipation Procedure:

7.21 Testtool s

in the follo

J1850 41.6 Kbps R
J1850 10.4 Kbps \
ISO 9141-2 (wait 5
ISO 14230-4 (slow
ISO 14230-4 (fast
ISO 15765-4 — 29
ISO 15765-4 — 29
ISO 15765-4 - 11
ISO 15765-4 — 11-

Check battery volte

Note the first protd
Continue with cycli

TABLE 148 - REQ

ends Service $01 PID $00 request message for each of the protecols below per (J1
ving sequence:

WM

PW

s before trying next protocol)

baud rate initialization) (wait 5 s before trying nextprotocol)
paud rate initialization) (wait 5 s before trying pext protocol)
bit 500 kbps

pit 250 kbps (only if EOBD test)

bit 500 kbps

bit 250 kbps (only if EOBD test)

lge at the 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.

UEST CURRENT. POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

sends a response

D78 / 1SO 15031-4)

Lising this protocol.

ALL PROTOCOLS

Message directidgn:

]

Externaltest equipment — All ECUs

Message Tyde: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst.current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uded:to determine PID cuppnrf for PlDs 01-20 Q0 PID

TABLE 149 - 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 Ixxxxxxx 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 D 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 J1962 connector pin 16 must be between 11.0 and 18.0 volts

7.3 Verify Service $07 - Request pending emission-related DTCs, engine running

Purpose: To verify that all ECUs respond correctly to a Service $07 request and there is at least one|pending emission-
related DTC set evien though the DTC is now a confirmed DTC as well.

Procedure:

7.3.1 [For all prgtocols] Every 0.500 s, tool will request pending DTCs by transmitting a-Service $07| request message.
If DTC is get, tool will inform the user that DTC has been set and continue Af-after 30 s, no pending DTC is set,
the tool will continue to wait for a DTC to be set, but will allow the user theyoption to continue without a pending
DTC (flagded as a failure).

TABLE 150 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE‘CODES DETECTED DURING CURRENT OR
UAST COMPLETED DRIVING CYCLE REQUEST MESSAGE FOR ALL PROTOCOL|

]

Message directign: | External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes .detected during current or 07 SIDRQ
last completed driving cycle request SID

TABLE 151 - REQUEST EMISSION-RELATED DJAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO 15765-4

Message directign:

>

All ECUs — External test’equipment

Message Tygde: Response

Data Byte Description“(all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes detected during current or a7 SIDPR
last commpleted 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 Lpw Byte of PXXXX XX DTC1LO
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TABLE 152 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR J1850, ISO 9141-2 AND 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 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#I(HRIgT BYtE) XX DTC2HI
#5 DTC#2 (Low Byte) XX DTC2LO
#6 DTC#3 (High Byte) XX DTC2HI
H#7 DTC#3 (Low Byte) XX DTC2LO

C =Conditional - D
contain $00

[C#1, DTC#2, and DTC#3 are always present. If no valid DTC number-is included th

e DTC values shall

TABLE 153 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES'DETECTED DURIN
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO 15765-4

G CURRENT OR

Message directign:

>

All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst 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

Evaluation criteriq:

Verify that at least

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

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

pne Service $07 pending DTC response with a non-zero DTC is received. (all protoc

pls)

For SAE J1850 and ISO 91412 interfaces, if an ECU has no DTCs to report, a positive response nessage indicating
no DTCs is allpwed, but netrequired.

For 1ISO 14230-4 interfaces, the ECU shall respond with a messgae indicating no DTCs (DTC#1, O

shall be all set|to $6000).

TC#2, and DTC#3

For 1ISO 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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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 154 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES REQUEST MESSAGE
FOR ALL PROTOCOLS

Message directign:

=

External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst emission-related DTCs request SID 03 SIDRQ

TABLE 155 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE|MESSAGE
FOR ISO 15765-4

>

Message directign: | All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst 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 Lpw Byte of PXXXX XX DTC1LO

TABLE 154 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSEMESSAGE
FOR J1850,1S0 9141-2 AND I1SO 14230-4

Message directidgn:

]

All ECUs — External test\equipment

Message Tygde: | Response
Data Byte Description«(alt values are in hexadecimal) Byte Value (Hgx) Mnemonic

#1 Requesst emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTCI1LO
#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 157 - 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 158 - 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#7towByte—66 66 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteriq:

Verify that at least pne Service $03 DTC response with a non-zero DTC is received. (Allprotocols)
For ISO 15765-4 only, the #OFDTC (DTC count) and the number of reported DTCS must match.
Each ECU that hag no DTCs to report shall respond in the following mannet:

For J1850 and[ISO 9141-2 initerfaces, no response is preferred, but a positive response message

is allowed, but|not required.

For 1ISO 14230-4 interfaces, the ECU shall respond with a'fmessage indicating no DTCs. (DTC#1, O

shall be all set|to $0000).

For ISO 1576%-4 interfaces, the ECU will respond~with a message containing no DTCs and indi

setting the parameter # of DTC to $00.

For all protocols, ak an aid to ECU engineers;-aby OBD ECU that does not respond to a Service $03 re
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

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

TABLE 159 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

ndicating no DTCs

TC#2, and DTC#3

cating no DTCs by

guest will generate

ALL PROTOCOLS

]

Message directidgn:

External'test equipment — All ECUs

Message Tyde: |Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst eurrent powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID

TABLE 160 - 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 Lxxxxxxx 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:

7.5.1 [For all prgtocols] Transmit Service $02 Frame $00 PID $02 to read freeze frame DTCs. kre¢ze frame must be
present in pt least one ECU while a confirmed DTC is present.

TABLE 161 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE EOR AL PROTOCOLS

Message directidgn:

]

External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst powertrain freeze frame data response SID 02 SIDRQ
#2 PID: OTC that caused required freeze frame data storage 02 PID
#3 Framel|# 00 FRNO

TABLE 162 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE

>

Message directign: | All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values are in.hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst 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 Lpw 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 $03 in Section 7 for the vehicle (the
set of ECUs) and i$ the samg Freeze Frame DTC as reported in 6.5.1. There should be at least one DT|C stored.

Note: The OBD-II regulations allow overwriting an exiting Freeze Frame with a misfire DTC (P0300|- P0312) or a fuel
system DTC (P01y@:~‘P0175), however, it is assumed that this testing will not be performed on a \ehicle that will set

H PPNt = Erana P bhatias PN Al il | adZ L 1 hall tharafar ha flanaad £
these faults. A dlffr CTmriTeceZT 1r1anniC Uuire JgeivweTelT U.J. L Aaru 7.J. L ofiait, Uicrteiure, o ||GUUCU Ao A 1Al |Ure.

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, 1SO 9191-2, or ISO
15765-4 protocols. The ECU can either not respond or send a negative response ($7F, $11) for ISO 14230-4 protocol.

Procedure:
7.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO, and

$EO, Frame $00 request messages through the highest supported PID to determine which PIDs are supported.
Note PIDs reported by each ECU as being supported.
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TABLE 163 - 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 164 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT FREEZE FRAME

PID VALUES)

Data Byte Parameter Name Cvt Hex'Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDRQ
#2 1*|supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXKXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXKAXX DATA_D

C1l = 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 sh

failure.

If only one ECU sypports Service $02, Frame $00, PID;$02, at a minimum, PIDs $02, $04, either $05
and either $11, $4% or $49 must be supported by the vehicle that has a freeze frame DTC.

When more than gne ECU supports Service $02;Frame $00, PID $02, then, at a minimum, PIDs $02
$67, $0C, $0D, andl either $11, $45 or $49 must.be supported by each corresponding ECU that has a fi

If all PID support PIDs for an ECU that has-a freeze frame DTC indicates that no PIDs are supported, t

as a failure.

If an ECU that has a _sfreeze frame DTC indicates

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.

Procedure:

that

a PID/TID/OBDMID/INFO

hll be flagged as a
or $67, $0C, $0D,
$04, either $05 or
eeze frame DTC.

his shall be flagged

TYPE Supported
BDMID/INFOTYPE

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 $CO0, $E0) THROUGH THE HIGHEST SUPPORTED

PID and again note results.
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TABLE 165 - 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 wsed-te-determineRID-support-forPiBs4160 Y 46 PID
#7 Fragme #00 u/C 00 FRNO_

U= User Optional

C = Conditional |— parameter is only included if preceding PID# is included

TABLE 166 - REQUEST POWERTRAIN FREEZE FRAME DATA RESRONSE MESSAGE
(REPORT FREEZE FRAME PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDRQ
#2 1%|supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXAXX DATA_B
#6 data C, C1 XXXXXKXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m"| supported PID c2 XX PID_
#3 Frgme # Cc2 XX FRNO_
#4 data record of m" supported PID =T data A, C3 XXXXKAXX DATA_A
#5 data B, C4 XXXXXKXX DATA B
#6 data C, C4 XXXXXKXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

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

C2 = Conditional — parametershall 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 criterias

Each ECU that has 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 167 - 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 168 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1l XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA C
#7 dataD] C1 XXXXXXXX DATA_D

C1l = Conditional - “data B - D” depend on selected PID

Evaluation criterili:

Each ECU that inglicated support for a PID and has a freeze frame DTC stored in Frame~$00, PID

positive response.

Each ECU that 1) ¢lid not indicate support for a PID or 2) indicated support for a PID-but has no freeze

in Frame $00, PID|$02, shall respond in the following manner:

For SAE J185(

and 1SO 9141-2, no response is preferred, but a positive résponse is allowed.

For ISO 157654, the ECU shall not respond.

For ISO 142304, no response is preferred, but a negative respense message ($7F, $12) is allowed.

For ISO 15765-4 gdrotocaols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 re
PID $03-$1F, $21-B3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-$FF.

7.5.4 [For ISO 15765-4 protocol only] Request up-to the first three supported PIDs for each ECU

$02, must send a

frame DTC stored

quest for PID $01,

that has a freeze

frame DTQ as a group and note the response:
TABLE 169 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOQR ISO 15765-4
PROTOCOL
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqyest powertrain freeze'frame data request SID M 02 SIDRQ
#2 P11 M XX PID
#3 frapne #00 M 00 FRNO_
#4 P11 U XX PID
#5 frape #00 u/C 00 FRNO_
#6 Pl 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 170 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m"| supported PID C2 XX PID_
#3 frame # Cc2 00 FRNO_
#4 data record of m" supported PID =[ data A, C3 XXXXXAXX DATA_A
#5 data B, c4 XXXXXXXX DATA_B
#6 data C, C4a XXXXKAXX DATA_C
#7 dataD] C4 XXXXXAXX DATA_D

C1l= Conditional
C2 = Conditional
C3 = Conditional
C4 = Conditional

— “data B - D” depend on selected PID

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

— parameters and values for “data B - D” depend on sele¢ted’PID number

Evaluation criteria:

Each ECU that ha
group PID request:

7.5.5 [For all pr
ECUs (if a
terminate ¢

7.5.6 Transmit S
communic

Evaluation criteria:

Operator prompt 1
related ECUs do n

8. TEST VEHICL

b a freeze frame DTC must respond with the’same data value for each PID for singlé

.

btocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $
Vailable as determined in 7.5.2)lto ensure ECU can respond properly to unsupporteq
ommunication (single request)-

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

asks far the number of emission-related ECUs in the vehicle. If the specified ny
Dt positively respond to an OBD diagnostic message, this shall be flagged as a failur

2 PID requests and

C0, or $EO0) for all
| PID and does not

ave dropped out of

mber of emission-

2}

FWITH FAULT REPAIRED

8.1 Repair circui

Procedure:

t fault and complete one driving cycle, MIL illuminated

8.1.1 Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU, connect sensor.

8.1.2 Start engine, let idle for one m 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 stop the engine without regard to
ignition position.

8.1.3 Turn ignition off (engine off) for 30 s. (This completes one driving cycle with no fault.)
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8.1.4 Start engine, let idle for one m 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 co

mmunication (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 co
Protocol Determi

8.2.1
in the follo

J1850 10.4 Kbps \
J1850 41.6 Kbps H
ISO 9141-2 (wait 5
ISO 14230-4 (slow

ISO 14230-4 (fast

ISO 15765-4 - 29 K

ISO 15765-4 — 29
ISO 15765-4 - 11

ISO 15765-4 — 11-
Check battery volt

Note the first protd
Continue with cycli

TABLE 171 - REQ

Test tool s

rrect format.

nation Procedure:

ends Service $01 PID $00 request message for each of the protocols below per (91
ving sequence:

PW

WM

s before trying next protocol)

baud rate initialization) (wait 5 s before trying next protocol)
baud rate initialization) (wait 5 s before trying next protocol)
it 500 kbps

bit 250 kbps (only if EOBD test)

bit 500 kbps

bit 250 kbps (only if EOBD test)

1ge at the 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.

JEST CURRENT POWERTRAIN\DIAGNOSTIC DATA REQUEST MESSAGE FOR

D78 / 1SO 15031-4)

ising this protocol.

ALL PROTOCOLS

Message directign:

=

External test equipment =»All ECUs

Message Tygde: Request
Data Byte Description (AII'RID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain (diagnostic data request SID 01 SIDRQ
#2 PID uded to determine PID-support for PIDs 01-20 00 PID

TABLE 172 - ECU

# X RESRPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESH

ONSE MESSAGE

Message directign:

>

Al ECUs — External test equipment

Message Tygde._|( Response
Data Byte Beseription{AH-Pib-vattesarerhexadectal Byte-atte-{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 Ixxxxxxx b DATA_A
#4 Data byte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data byte C, representing support for PIDs XXXXXXXX D 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 J1962 connector pin 16 must be between 11.0 and 18.0 volts

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 prgtocols] Every 0.500 s, tool will request pending DTCs. If DTCs is no lenger set, tool will prompt user
that DTC has been cleared and to continue. If pending DTC continues to stay-set, every 30 s the tool will prompt
the user to continue with a pending DTC (logged as a failure).

8.3.2 Transmit g Service $07 request message.

TABLE 173 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE,CODES DETECTED DURING CURRENT OR
LUAST COMPLETED DRIVING CYCLE REQUEST MESSAGE FOR ALL PROTOCOLB

>

Message directign: | External test equipment — All ECUs

Message Tyde: | Request

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

#1 Requesst emission-related diagnostic trouble codeg;detected during current or 07 SIDRQ
last completed driving cycle request SID

TABLE 174 - REQUEST EMISSION-RELATED BIAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO 15765-4

Message directign: | All ECUs — External test equipment

Message Tygde: | Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related\diagnostic trouble codes detected during current or a7 SIDPR
last completed driving:cyele response SID
#2 # of DTC {number_of’emission-related DTCs stored in this ECU} 00 #OFDTC

TABLE 175 - REQUEST, EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST'COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO 14230-4

Message direction: | AITECUS — 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 a7 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
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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.

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 rjo 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 rejquest will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

8.4 Verify Servige $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 response is received.

TABLE 176 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES REQUEST MES$AGE FOR ALL

PROTOCOLS
Message directign: | External test equipment — All ECUs
Message Tygde: Request
Data Byte Description (all valués are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst emission-related DTCswrequest SID 03 SIDRQ

TABLE 177 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR ISO

15765-4
Message directign: | All ECYUs — External test equipment
Message Tyfde: | Résponse
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requestemission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} >or=01 #OFDTC
#3 DTC High Byte of PXXXX XX DTC1HI
#4 DTC Low Byte of PXXXX XX DTC1LO
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TABLE 178 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR J1850,
ISO 9141-2 AND 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: xx XX DTC1HI
#3 DTC#1 Low Byte: xx XX DTC1LO
#4 DTC#2 High Byte: xx XX DTC2HI
#5 DTC#7towByte—xx rATA DTC2LO
#6 DTC#3 High Byte: xx XX DTC3HI
#7 DTC#3 Low Byte: xx XX DTC3LO

TABLE 179 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR ISO

15765-4
Message directign: | All ECUs — External test equipment
Message Tyde: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTC

TABLE 180 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR ISO

14230-4
Message directign: | All ECUs — External test equipment
Message Tygde: | Response
Data Byte Description (all values are-in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst 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 ppe ‘Service $03 DTC response with a non-zero DTC is received.

For ISO 15765-4 only, the #OFDTC (DTC count) and the number of reported DTCs must match.
Each ECU that has no DTCs to report shall respond in the following manner:

For 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.

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 1ISO 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.



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE

J1699°-3 Revised MAY2012

Page 132 of 259

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.

8.4.2

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

TABLE 181 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message directio

n: | External test equipment — All ECUs

Message Typ

e: 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 182 - ECUj X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATARESH

ONSE MESSAGE

Message directidgn:

]

All ECUs — External test equipment

Message Ty

Response

@

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) 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: sfatus, Number of emission-related DTCs Ixxxxxx b DATA A
#4 Misfirg -, Fuel system -, Comprehensive monitoring XXXXXXXX b = $XX DATA B
#5 Catalypt -, Heated catalyst -, ..., monitoring supported XXXXXXXX b = $XX DATA_C
#6 Catalypt -, Heated catalyst -, ..., monitoring test complete/not complete XXXXXXXX b = $XX DATA_D

Evaluation criteria:

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

least one ECU.
8.5 Verify Servic

Purpose: To verif]

frame data is retaifed in the ECU while a.confirmed DTC is present.

Procedure:

8.5.1 [For all prg

retained in

TABLE 183 -R

at least one*ECU while a confirmed DTC is present.

e $02 — Request powertrain freeze frame data, engine running

y that all ECUs respond correctly to Service $02 requests when there is no DTC

tocols] Transmit Service $02 PID $02 Frame $00 to read freeze frame DTCs. Fre

FQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE FOR AL

1 (MIL is on) for at

stored, that freeze

pze frame must be

. PROTOCOLS

Message directig

n:_J)| 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 184 - 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 criterili:

Verify that Frame
set of ECUS). Ther

If an ECU does no
15765-4 protocols.

Procedure:

8.5.2 [For all prq
$EO, Fram
Note PIDs

TABLE 185 - RE

00, PID $02 is the same as one of the DTCs reported in Service $03 in Section 7
e should be at least one DTC stored.

e $00 request messages through the highest suppotted PID to determine which P

QUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE (READ SUR

support Service $02, it shall not respond to a Service $02 requestdor, SAE J1850, |
The ECU can either not respond or send a negative response ($7F, $11) for ISO 14

tocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $

reported by each ECU as being supported.

FOR ALL PROTOCOLS

for the vehicle (the

SO 9191-2, or ISO
230-4 protocol.

80, $A0, $CO, and
Ds are supported.

PPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data request SID M 02 SIDRQ
#2 PID @ised to determine PID support M XX PID
#3 frame #00 M 00 FRNO_

TABLE 186 - RE

PUEST POWERTRAIN'FREEZE FRAME DATA RESPONSE MESSAGE (REPORT

FREEZE FRAME

PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 1*|suppefted PID M 00 PID_
#3 frame # M 00 FRNO_
#4 datatecord of I Supported PID = data A, ™ XXXKKXXX DATA_A
#5 data B, C1 XXXXXXXX DATA B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXXXX DATA_D

C1l = Conditional — “data B - D” depend on selected PID

8.5.3 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,
and either $11, $45 or $49 must be supported by the vehicle that has a freeze frame DTC.
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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, and either $11, $45 or $49 must be supported by each corresponding ECU that has a freeze frame DTC.

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:

8.5.4 [For ISO 1p765-4 protocol only] Transmit request for all supported PID support PIDs up to thrde messages (PIDs
$00, $20, $40), (PIDs $60, $80, $A0), and (PIDs $CO, $EO) through the highest supported-HID and again note
results.

TABLE 187 - RHQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE (READ SURPORTED PIDS)
FOR ISO 15765-4 PROTOCOL

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

U= User Optional

C = Conditional |— parameter is only included if preceding PID# is included

TABLE 188 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE
(REPORT FREEZE FRAME PID VALUES)

Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqgyest powertrain freeze frame data response SID M 42 SIDRQ
#2 1*|supported PID M 00 PID_
#3 Frgme # M 00 FRNO_
#4 dafa record-ef T* supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXKXX DATA C
#7 data D] C1l XXXXXEXX DATA_D
#2 m™ supported PID C2 XX PID_
#3 Frame # Cc2 XX FRNO_
#4 data record of m™ supported PID =[ data A, C3 XXXXXXXX DATA_A
#5 data B, C4 XXXXXXXX DATA_B
#6 data C, C4 XXXXXXXX DATA_C
#7 dataD] C4 XXXXXXXX DATA_D

C1l= 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.

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 189 - REQUEST POWERTRAIN FREEZE FRAME DATA REQUEST MESSAGE (READ SUPPORTED PIDS)
FOR ALL PROTOCOLS

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

TABLH 190 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR

#2 PIL M XX PID_

#3 frajne # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXKXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D

C1l = Conditional |— “data B - D” depend on selected PID

Evaluation criteriq:

Each ECU that inglicated 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) ¢id not indicate suppertfor a PID or 2) indicated support for a PID but has no freeze| frame DTC stored
in Frame $00, PID[$02, shall respond(inthe following manner:

For SAE J185( and I1SO 914132, no response is preferred, but a positive response is allowed.
For ISO 15765-4, the ECUY shall not respond.

For ISO 14230-4, no-response is preferred, but a negative response message ($7F, $12) is allowed.

For ISO 15765-4 protocols, if PID $02 indicates $0000, the ECU shall not respond to a Service $02 request for PID $01,
PID $03-$1F, $21-$3F, $41-$5F, $61-$7F, $81-$9F, $A1-$BF, $C1-$DF $E1-SFF.

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.
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TABLE 191 - 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 Optional
C = Conditional |— parameter is only included if preceding PID# is included

TABLH 192 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE

Data Byte Parameter Name Cut Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 PIL M XX PID_
#3 frajne # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXKXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m"| supported PID c2 XX PID_
#3 frapne # Cc2 00 FRNO_
#4 data record of m" supported PID =[ data A; C3 XXXXKAXX DATA_A
#5 data B, C4 XXXXXKXX DATA B
#6 data C, C4 XXXXXXXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

C1l = 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 criteriq:

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 protocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $CO, or $EO) 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 (single request).

8.5.8 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 humber of emission-
related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

8.6  Verify Service $0A - Request permanent emission-related DTCs, engine running
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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:
8.6.1 [For ISO 15765-4 protocol only] Transmit a Service $0A request message.

TABLE 193 - 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 Requesst emission-related diagnostic trouble codes with permanent status 0A SIDRQ
requegt SID

TABLE 194 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH\PERMANENT STATUS
RESPONSE MESSAGE FOR I1SO-15765-4

Message directidn:

>

All ECUs — External test equipment

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

#1 Requesst emission-related diagnostic trouble codes with permanent status 4A SIDPR
respor|se SID

#2 # of DTC {number of emission-related DTCs with permanent statUs stored in 01 #OFDTC
this EQU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Lpw Byte of PXXXX XX DTC1LO

Evaluation criteria:

For ISO 15765-4 |interfaces, verify that at least one) Service $0A permanent DTC response with @ non-zero DTC is
received. The #OFPDTC (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 mesgage containing no
DTCs and indicatirjg no DTCs are stored hy setting the parameter # of DTC to $00.

ECUs that do not qupport permanernt codes shall not respond.

Permanent codes must be supported for OBD-Il by all emission-related ECUs that also support Senjice $03 or Service
$07 for the 2010 MY and bgyaond or this shall be flagged as a failure, however, if the vehicle is a 2010[- 2012 MY vehicle
that does not sypport, permanent codes, the manufacturer can present the CARB Executivgd 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. It an EOBD venicle does not support permanent codes, do not log a failure.
If an EOBD vehicle does support permanent codes, they will be tested for correct behavior.

For OBD-II 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. For 2009 MY and earlier, if all
responses are received with #OFDTC set to $00, this shall be flagged as a warning, for 2010 MY and beyond, this shall
be flagged as a failure. (e.g. TCM supports Service $0A, but ECM with the induced fault does not support Service $0A). If
the vehicle is a 2010 - 2012 MY vehicle where all emission-related ECUs do 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.
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9. TEST VEHICLE WITH NO FAULTS AFTER 3 OR 4 DRIVING CYCLES COMPLETED

ey is turned off.)

hree driving cycles

ction. Note: Some
regard to ignition
| key is turned off.
minated. Additional

appropriate for the

ction. Note: Some
regard to ignition
S Off.)

9.1 Complete two or more additional driving cycles

Procedure:

9.1.1 Turn ignition off (engine off) for 30 s or longer, as appropriate for the ECU. (This completes two driving cycles with
no fault.)

9.1.2 Start engine, let idle for one m 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 K

9.1.3 Turn ignitipn off (engine off) for 30 s or longer, as appropriate for the ECU. (This completes t
with no faylt.)

9.1.4 Start engife, let idle for one m or whatever time it takes to detect that there is ‘'no malfun
powertrain| control systems have engine controls that can start and stop the)engine withou
position. (This starts third driving cycle; however, third driving cycle will ngt,be completed unt
(This initiafes the fourth driving cycle, MIL may now be off, but it is not a{ailure if MIL stays illu
driving cydes for EOBD may be performed until the MIL is off.)

9.1.5 If the MIL |s off, continue to 9.2, otherwise, turn ignition off (engine off) for 30 s or longer, as
ECU. (Thig completes an additional driving cycles with no fault.)

9.1.6 Start engife, let idle for one m or whatever time it takes to detect that there is no malfun
powertrain| control systems have engine controls that can start and stop the engine withou
position. (The MIL should now be off. Additional driving cycles may be performed until the MIL i

9.2 Establish communication (J1978 / ISO 15031-4),"engine running

Purpose: To verify
message of the co

Protocol Determipation Procedure:

Test tool s
in the follo

9.2.1

ISO 15765-4 — 11-
ISO 15765-4 — 11-
ISO 15765-4 — 29

that one, and only one, of thetallowed protocols is supported and that the vehicle
rect format.

ends Service $01.PID $00 request message for each of the protocols below per (J1
ving sequence:

bit 500 kbps
bit 250-kbps (only if EOBD test)
hit 500 kbps

sends a response

D78 / 1SO 15031-4)

ISO 15765-4 — 29

pit-250 kbps (only if EOBD test)

J1850 41.6 Kbps PWM
J1850 10.4 Kbps VPW

ISO 9141-2(wait 5

s before trying next protocol)

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

ISO 14230-4 (slow

baud rate initialization)

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.

Continue with cycli

ng thru the remainder of the protocols.
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TABLE 195 - 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 196 - ECU# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message directio

n.

All ECUs — External test equipment

Message Tygde: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value-(Hgx) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte 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

Operator prompt 1
related ECUs do n

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

9.3 Verify Servic

Purpose: To verify
DTCs set.

Procedure:
9.3.1 [For all pro

TABLE 197 - REQ
L

asks for the number of emission-related ECUs in the vehicle. If the specified ny
Dt positively respond to an OBD diagnostic*message, this shall be flagged as a failur

that all ECUs respond correctly to a Service $07 request and there are no pendin

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

e $07 - Request pending emission-related DTCs, engine running

tocols] Transmit a Service $07 request message.

UEST-EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DURIN
AST €COMPLETED DRIVING CYCLE REQUEST MESSAGE FOR ALL PROTOCOL

mber of emission-

D

g emission-related

G CURRENT OR
5

Message directig

n.

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 198 - 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} 00 #OFDTC

TABLE 199 - RE

UEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DIURI

G CURRENT OR

LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO 142304

Message directign:

=

All ECUs — External test equipment

Message Tyfge: | Response
Data Byte Description (all values are in hexadecimal) Byte-Value (Hgx) Mnemonic

#1 Requesst emission-related DTC response SID 47 SIDPR

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

Evaluation criteria:

Verify that no Serv

For ISO 15765-4
received.

For SAE J1850 an
DTCs is allowed, b

For ISO 14230-4
shall be all set to $|

For ISO 15765-4 iy
by setting the paral

For all protocols, a|

ce $07 pending DTC is set.

and 1SO 14230-4 protocols, verify,that at least one Service $07 DTC response
d 1SO 9141-2 interfaces, if an ECU has no DTCs to report, a positive response mes
ut not required.

nterfaces, the ECU._shall respond with a message indicating no DTCs (DTC#1, D
0000).

terfaces, thé. ECU will respond with a message containing no DTCs and indicating 1
meter #.0fDTC to $00.

5 anvaid to ECU engineers, any OBD ECU that does not respond to a Service $07 re

with zero DTCs is

sage indicating no

TC#2, and DTC#3

o DTCs are stored

quest will generate

brmation can be used to determine if this is the correct behavior for the vehicle

a warning. This inf

9.4 Verify Servic

e $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 now

off.

Procedure:

94.1

[For all protocols] Transmit Service $03 request message. Verify that a proper response is received.
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TABLE 200 - 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 201 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE

FOR ISO 15765-4

Message directign: | All ECUs — External test equipment
Message Tygde: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst 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 Lpw Byte of PXXXX XX DTC1LO
TABLE 204 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBELE CODES RESPONSE|MESSAGE
FOR J1850, ISO 9141-2, AND ISO 44230-4
Message directign: | All ECUs — External test equipment
Message Tyde: | Response
Data Byte Description (all values are in hexadecinal) Byte Value (Hex) Mnemonic
#1 Requesst emission-related DTC response SID 43 SIDPR
#2 DTC#1 High Byte: xx XX DTC1HI
#3 DTC#] 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 203 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE(MESSAGE
FOR ISO 15765-4
Message directign: | All ECYUs-» External test equipment
Message Tygde: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related DTCs response SID 43 SIDPR
#2 # of DTLC4number of emission-related DTCs stored in this ECU} 00 #OFDTC
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TABLE 204 - 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#7towByte—66 66 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteriq:

Verify that at least pne Service $03 DTC response with a non-zero DTC is received. (Allprotocols)

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

Each ECU that hag no DTCs to report shall respond in the following mannet:

For J1850 and I1SO 9141-2 interfaces, if an ECU has no DTCs to feport, a positive response megsage indicating no
DTCs is allowgd, but not required.

For 1SO 14230-4 interfaces, the ECU shall respond with a\méssage indicating no DTCs (DTC#1, QTC#2, and DTC#3
shall be all set|to $0000).

For ISO 1576%-4 interfaces, the ECU will respond~with a message containing no DTCs and indi¢ating no DTCs by
setting the parameter # of DTC to $00.

For all protocols, ak an aid to ECU engineers;-any OBD ECU that does not respond to a Service $03 rejquest will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

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

TABLE 205 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

ALL PROTOCOLS

]

Message directidgn:

External'test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst eurrent powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID(01)

TABLE 206 - 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 $XX DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring $XX DATA B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported $XX DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete $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).
Procedure:

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

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 |s extinguished and the confirmed DTC is still present for 40 warm-up cycles.

Procedure:

9.5.1 [For all prgtocols] Transmit Service $02 PID $02 Frame $00 to read freeze frame DTCs. Fregze frame must be
retained in|at least one ECU after MIL is extinguished.

TABLE 207 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE FOR ALL PROTOCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) 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 208 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE

Message directign:

=

All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values’are in hexadecimal) Byte Value (Hégx) Mnemonic
#1 Requesst powertrain freeze frame data’response SID 42 SIDPR
#2 PID: OTC that caused required_freeze frame data storage 02 PID
#3 Frame|# 00 FRNO
#4 DTC High Byte of PXXXX XX DATA_A
#5 DTC Lpw 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 from Section 7for the vehicle (the

set of ECUS). There-shottdbe-atteastone BDTFC-stored:

If an ECU does not support Service $02, it shall not respond to a Service $02 request for SAE J1850, 1SO 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:
9.5.2 [For all protocols] Transmit Service $02, Frame $00 PID support PIDs $00, $20, $40, $60, $80, $A0, $CO, and

$EO, Frame $00 request messages through the highest supported PID to determine which PIDs are supported.
Note PIDs reported by each ECU as being supported.
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TABLE 209 - 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 210 - REQUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT FREEZE FRAME

PID VALUES)
Data Byte Parameter Name Cvt Hex'Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 1*|supported PID M 00 PID_
#3 frame # M 00 FRNO _
#4 dafa record of 1% supported PID = [ data A, M XXXXXAXX DATA_A
#5 data B, C1 XXXXXKXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXKAXX DATA_D

C1l = 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 sh

failure.

If only one ECU sypports Service $02, Frame $00, PID;$02, at a minimum, PIDs $02, $04, either $05

and either $11, $4% or $49 must be supported by the vehicle that has a freeze frame DTC.

When more than gne ECU supports Service $02;Frame $00, PID $02, then, at a minimum, PIDs $02

$67, $0C, $0D, andl either $11, $45 or $49 must.be supported by each corresponding ECU that has a fi

If all PID support PIDs for an ECU that has-a freeze frame DTC indicates that no PIDs are supported, t

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 request

9.5.3

then this-shall be flagged as a failure.

[For ISO 157654 protocol only] Transmit request for all supported PIDs up to THREE MESSY

hll be flagged as a
or $67, $0C, $0D,
$04, either $05 or
eeze frame DTC.

his shall be flagged

TYPE Supported
BDMID/INFOTYPE

AGES (PIDs $00,

'ED PID and again

$20, $40,1560) (PIDs $80 _$AQ) anD (PIDS $CO_$EQ) THROUGH THE HIGHEST SUPPQR

note results.
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TABLE 211 - 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 wsed-te-determineRID-support-forPiBs4160 Y 46 PID
#7 framme #00 u/C 00 FRNO_
U= User Optional
C = Conditional |— parameter is only included if preceding PID# is included

TABLE 212 - RE

PUEST POWERTRAIN FREEZE FRAME DATA RESPONSE MESSAGE (REPORT

FREEZE FRAME

PID VALUES)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDRQ
#2 1%|supported PID M 00 PID_
#3 Frame # M 00 FRNO_
#4 dafa record of 1% supported PID = [ data A, M XXXXKAXX DATA_A
#5 data B, C1 XXXXXKXX DATA B
#6 data C, C1 XXXXXKXX DATA_C
#7 data D] C1 XXXXXAXX DATA_D
#2 m"| supported PID c2 XX PID_
#3 Frgme # Cc2 XX FRNO_
#4 data record of m" supported PID =T data A, C3 XXXXKAXX DATA_A
#5 data B, C4 XXXXXKXX DATA B
#6 data C, C4 XXXXXKXX DATA C
#7 data D] C4 XXXXXAXX DATA_D

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

C2 = Conditional |— parametershall 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 criterias

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

9.54

[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.
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TABLE 213 - 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 214 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO _
#4 dafa record of 1% supported PID = [ data A, \Y) XXXXXAXX DATA_A
#5 data B, c1 XXXXXKXX DATA_B
#6 data C, C1 XXXXXXXX DATA_C
#7 dataD] C1 XXXXXAXX DATA_D

C1= Conditional

— “data B - D” depend on selected PID

Evaluation criteriq:

Each ECU that inglicated support for a PID and has a freeze frame'DTC stored in Frame $00, PID

positive response.

Each ECU that 1)
in Frame $00, PID

For SAE J185(
For ISO 15765
For 1ISO 14230

For ISO 15765-4 ¢
PID $03-$1F, $21-

lid not indicate support for a PID or 2) indicated support for a PID but has no freeze
$02, shall respond in the following manner:

and 1SO 9141-2, no response is‘preferred, but a positive response is allowed.

-4, the ECU shall not respongd:

rotocols, if PID, $02 indicates $0000, the ECU shall not respond to a Service $02 re
B3F, $41-$5F3$61-$7F, $81-$9F, $A1-$BF, $C1-$DF SE1-$FF.

-4, no response is preferred, but a negative response message ($7F, $12) is allowed.

$02, must send a

frame DTC stored

quest for PID $01,

9.5.5 [For ISO 15765-4 pretocol only] Request up to the first three supported PIDs for each ECU that has a freeze
frame DTQ as a{group and note the response.
TABLE 215 - 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 Optional

C = Conditional — parameter is only included if preceding PID# is included
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TABLE 216 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 PID M XX PID_
#3 frame # M 00 FRNO_
#4 data record of 1% supported PID = [ data A, M XXXXXXXX DATA_A
#5 data B, C1 XXXXXXXX DATA_B
#6 data C, C1 XXXXXXXX DATA C
#7 dataD] C1 XXXXXXXX DATA_D
#2 m"| supported PID C2 XX PID_
#3 frafne # Cc2 00 FRNO_
#4 data record of m" supported PID =[ data A, C3 XXXXXAXX DATA_A
#5 data B, c4 XXXXXXXX DATA_B
#6 data C, C4a XXXXKAXX DATA_C
#7 dataD] C4 XXXXXAXX DATA_D

C1l = 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 ha
group PID request:

9.5.6 [For all pr
ECUs (if a
terminate

9.5.7 Transmit S
communic

Evaluation criteria:

Operator prompt 1
related ECUs do n

9.6 Verify Servig

b a freeze frame DTC must respond with the’same data value for each PID for singlé

.

btocols] Request next unsupported PID-support PID ($20, $40, $60, $80, $A0, $
Vailable as determined in 9.5.2)lto ensure ECU can respond properly to unsupporteq
ommunication (single request)-

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

asks far the number of emission-related ECUs in the vehicle. If the specified ny
Dt positively respond to an OBD diagnostic message, this shall be flagged as a failur

2 PID requests and

C0, or $EO0) for all
| PID and does not

ave dropped out of

mber of emission-

a)

e$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 the permanent code was

erased on the sam

Procedure:

9.6.1

e driving cycle as the MIL was extinguished.

received with DTC count set to zero and no DTCs.

[For I1ISO 15765-4 protocol only] Transmit a Service $0A request message. Verify that a proper response is
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TABLE 217 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

Message direction:

External test equipment — All ECUs

Message Typ

e: | Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1

Request emission-related diagnostic trouble codes with permanent status
request SID

0A

SIDRQ

TABLE 218 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

RESPONSE MESSAGE FOR ISO-15765-4

Message directidn:

All ECUs — External test equipment

>

Message Tyfe: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst emission-related diagnostic trouble codes with permanent status 4A SIDPR
resporjse SID
#2 # of DTC {number of emission-related DTCs with permanent status stored in 00 #OFDTC
this EQU}

Evaluation criteri:

For ISO 15765-4
received. The #OF

If an ECU that supports permanent codes has no DTCs to report; the ECU will respond with a mesg

DTCs and indicatin
ECUs that do not 9
Permanent codes
$07 for the 2010 M
that does not sy
manufacturer's pro

Permanent codes
If an EOBD vehiclg

9.7

Purpose: To allow

DTC (DTC count) and the number of reported DTCs\must match.

Complete static test or continue to permanent code drive cycle

interfaces, verify that at least one Service $0A permahent DTC response with 3

g no DTCs are stored by setting the parameter’# of DTC to $00.
upport permanent codes shall not respond.

must be supported for OBD-II by @ll emission-related ECUs that also support Serv
Y and beyond or this shall beflagged as a failure, however, if the vehicle is a 2010
pport permanent codes, . the’ manufacturer can present the CARB Executive
posed phase-in plan and an’explanation as to why the vehicle is not required to com

hre not required for,AEG@BD. If an EOBD vehicle does not support permanent codes,
does support permanent codes, they will be tested for correct behavior.

bypasS.of additional permanent DTC tests and Permanent Code drive cycle.

non-zero DTC is

age containing no

ice $03 or Service
- 2012 MY vehicle
Officer with the

ply.

lo not log a failure.

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 section 9.8, If the answer
is "No" then skip to section 9.22.2. If Service $0A is supported and the user decides to bypass the CARB drive

shall be flagged as a warning that the Permanent Code Drive Cycle was not tested.

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, continue to 9.23.1. If the user wants to clear codes with the engine running continue to 9.23.5.. If no
ECUs support Service $0A, this shall be flagged as a warning that the Permanent Code Drive Cycle could not be
run because there were no Service $0A responses during static test.

Procedure:
9.7.1
cycle, this
9.7.2
9.8

Induce circuit fault to set pending, and confirmed DTC



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

J1699°-3 Revised MAY2012

Page 149 of 259

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 s) for
only one ECU. The selected fault must illuminate the MIL using two (for OBD-II or three (for EOBD) driving cycles,
not one driving cycle (like GM “Type A” DTC) to allow proper testing of Service 07 and freeze frame. If a DTC that
sets in two driving cycles cannot be tested, it is acceptable to use a fault that sets in one driving cycle. If this is the
case, a pending DTC, a confirmed DTC, and MIL will be set on the first driving cycle.

Start engine, let idle for one m 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 ignition position.

SAE

Procedure:

9.8.1

9.8.2

9.8.3  Turn igniti

9.8.4 Start engir
Some pow
ignition po

9.8.5  Turn ignitig

9.8.6 (For EOBL
let idle for
control syS

9.8.7  Turn ignitig

9.8.8 This comp
connector.

9.8.9  Turn igniti

9.9 Establish co

Purpose: To verify
message of the co

n off (engine off) for 30 s. Keep sensor disconnected.

e, let idle for one m or whatever time it takes to set a confirmed DTC and illumin
ertrain control systems have engine controls that can start and stop thé engine
Sition.

n off (engine off) for 30 s. Keep sensor disconnected.

only — EOBD may require an additional driving cycle to set'confirmed DTC.) If req
pne m or whatever time it takes to set a confirmed DTC<nd illuminate the MIL. Note
tems have engine controls that can start and stop theengine without regard to ignitig

n off (engine off) for 30 s. Keep sensor disconnected.

letes the driving cycle and allows the permanent code to be set. Connect scan

n on. Do not crank engine.
mmunication (J1978 / 1ISO 15031=4), engine off

that one, and only one; of'the allowed protocols is supported and that the vehicle
rect format.

Protocol Determipation Procedure;

9.9.1 Testtool s

in the follo

ISO 15765-4 — 29

ends Service $01 PID $00 request message for each of the protocols below per (J1
ving seguence:

it 500 kbps

ate the MIL. Note:
without regard to

uired, start engine,
: Some powertrain
n position.

tool to the J1962

sends a response

D78 / 1SO 15031-4)

ISO 15765-4 — 29

pit-250 kbps (only if EOBD test)

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)

Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.

Continue with cycli

ng thru the remainder of the protocols.
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TABLE 219 - 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 220 - ECU# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message direction: | All ECUs — External test equipment

Message Tygde: | Response

Data Byte Description (All PID values are in hexadecimal) Byte Value-(Hgx) Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID
#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterig:
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 ndmber of emission-
related ECUs do ngt positively respond to an OBD diagnostic*message, this shall be flagged as a failurg.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
9.10 Verify Servige $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. Verify that a proper
response ig received:

TABLE 22[L - 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
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TABLE 222 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE

FOR ISO 15765-4

Message directio

n: | All ECUs — External test equipment

Message Typ

e:

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 criterili:

For 1ISO 15765-4 3
received.

For ISO 15765-4 0
Each ECU that hag

For ISO 143
DTC#3 shall

For ISO 157
setting the p

For all protocols, &
a warning. This inf

9.11 Verify Servic

Purpose: To verif
permanent DTCs S

Procedure:
9.11.1 [ForlISO1

TABLE 223 - |

nd 1ISO 14230-4 protocols, verify that at least one Service $03 DTC response with

hly, the #0OFDTC (DTC count) and the number of reported DTCs must match.
no DTCs to report shall respond in the following manner:

30-4 interfaces, the ECU shall respond with a message“indicating no DTCs (DT
be all set to $0000).

65-4 interfaces, the ECU will respond with a message containing no DTCs and indi
hrameter # 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 $0A - Request permanent emission-related DTCs, engine off

y that all ECUs respond correctly to a Service $0A request and to verify that the
tored during the presvious-driving cycle.

5765-4 protocolonly] Transmit a Service $0A request message.

REQUEST_EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMAN

a non-zero DTC is

C#1, DTC#2, and

cating no DTCs by

quest will generate

bre is at least one

ENT STATUS

Message directig

n: | External test equipment — All ECUs

e.

Message Tyj

Request

Data Byte

Description (all values are in hexadecimal)

Byte Value (Hex)

Mnemonic

#1 Reque

request SID

st emission-related diagnostic trouble codes with permanent status 0A

SIDRQ
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TABLE 224 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

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 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 Lpw Byte of PXXXX XX DTC1LO

Evaluation criteriq:

For ISO 15765-4 |interfaces, verify that at least one Service $0A permanent DTC response with g 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 willnrespond with a message containing no

DTCs and indicatirjg 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-Il by all emission-related ECUs that also support Senjice $03 or Service
$07 for the 2010 MY and beyond or this shall be flagged as a failtte, however, if the vehicle is a 2010|- 2012 MY vehicle
that does not suppjort permanent codes or permanent codes forall emission-related ECUs, the manufacturer can present
the CARB Executiye Officer with the manufacturer's proposed.phase-in plan and an explanation as tg why the vehicle is

not required to comply.

Permanent codes are not required for EOBD. If an EOBD vehicle does not support permanent codes, ¢lo not log a failure.
If an EOBD vehiclg does support permanent codes, they will be tested for correct behavior.

9.12 Repair circuif fault

Purpose: To verify that, with the ignitian on and engine off, all ECUs provide the correct response to a Service $04
request and that DI'Cs and the MIL status bit are cleared and permanent DTCs do not clear.

Procedure:
9.12.1 Turn ignitign off (engine off) for 30 s.

9.12.2 Connect s¢nsor.

9.12.3 Turn ignition on. Do not crank engine.

9.13 Establish communication (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 correct format.
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Protocol Determination Procedure:

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

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

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

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-pit 250 kbps (only if EOBD test)

Check battery voltage at the 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 remainder of the protocols.

TABLE 225 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

=

Message directign: | External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uged to determine PID support for PIDs 01-20 00 PID

TABLE 226 - ECUf X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESHONSE MESSAGE

Message directign:

>

All ECUs — External test equipment

Message Tygde: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Héx) Mnemonic

#1 Requesst current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA_B
#5 Data bjyte C, representing support for PIDs XXXXXXXX D DATA_C
#6 Data hbyte D, reptesenting support for PIDs XXXXXXXX b DATA_D

Evaluation criteriTl:

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 humber of emission-
related ECUs do not positively respond to an OBD diagnostic message, this shall be flagged as a failure.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
9.13.2 [ISO 15765-4 protocol] Transmit Service $04 request message and observe response message.

Any software meeting these specifications must wait 2 s before proceeding to next step to allow for NVRAM read/write
times.
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TABLE 227 - 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 228 - CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE

Message direction:

All ECUs — External test equipment

Message Tyge:

Response

Data Byte

Description (all values are in hexadecimal)

Byte Value-(He

X) Mnemonic

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

a4

SIDPR

Evaluation criteriq:

Operator prompt 1| asks for the number of emission-related ECUs in the vehicle.;At'least one OBD £
with message as |[shown in the response table above. If more than the specified number of emis

respond to this diagnostic message, this shall be flagged as a failure.

FCU must respond
sion-related ECUs

For ISO 15765-4, jnegative response message(s) ($7F, $04, $78) are dllowed for up to 30 s maximiyim, until a positive

response messaggq is available. All other negative responses shall be flagged as a failure.

9.14 Verify MIL stpatus bit, engine off

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, MID status bit must indicate whether the MIL will 4

tit, and that DTCs

e illuminated after

engine is started. If should not reflect the status offthe MIL bulb driver circuit, which will be turning the ulb on for the bulb

prove out.

Procedure:

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

TABLE 229 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

ALL PROTOCOLS

Message directidn:

>

External test equipment — All ECUs

Message Tyge: ¢ Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) 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 230 - 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: 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 Catalypt=rHeatedcatatyst=——momitoring test comptetefmot comptete KRRRRRRX T —=3XX DATA D

Evaluation criteriq:

Each OBD ECU tHat responds with Service $01, PID $01 must respond with messages as shown in

above where:

DATA A bits @ thru 6 must be 0. (Number of DTCs must be 0, because of previgusly sent engine-g

request.) and|DATA A bit 7 must be 0, indicating MIL off.

Operator prompt 1|asks for the number of emission-related ECUs in the vehicl€. At least one OBD ECU
with message as shown in the response table above. If more than the spécified number of emission-rel

respond to this diagnostic message, this shall be flagged as a failure.

9.15 Verify Servide $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 thg

permanent DTC st|ll stored after DTCs were cleared.

Procedure:

9.15.1 [For ISO 1p765-4 protocol only] Transmit-a Service $0A request message.

TABLE 231 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMAN

the response table

ff Service $04

must respond
hted ECUs

ere is at least one

ENT STATUS

=]

Message directign: | External test@quipment — All ECUs

Message Type: | Request
Data Byte Déseription (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes with permanent status 0A SIDRQ
requegt SID
TABLE 232 - 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
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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.

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[- 2012 MY vehicle
that does not suppjort permanent codes or permanent codes for all emission-related ECUs, the manufgcturer can present
the CARB Executiye Officer with the manufacturer's proposed phase-in plan and an explanation as to why the vehicle is
not required to comply.

Permanent codes fire not required for EOBD. If an EOBD vehicle does not support permanent codes, ¢lo not log a failure.
If an EOBD vehiclg does support permanent codes, they will be tested for correct behavior.

9.16 Complete orfe driving cycle with fault repaired

Procedure:

9.16.1 Start engine, let idle for one m or whatever time it takes totun monitor and detect that therel is no malfunction.
(Monitor may have already run with engine off.) Note: Some powertrain control systems have gngine controls that
can start ahd stop the engine without regard to ignition pesition.

9.16.2 Turn ignitign off (engine off) for 30 s. (This completes one driving cycle with no fault.)

9.16.3 Start engirfe. Prompt operator to remain at idle until prompted to start permanent code drive cy¢le in 9.19.

9.16.4 Let idle forl one m 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 pgsition. (This starts
the second driving cycle; however, second driving cycle will not be complete until key is turned [off.)

9.17 Establish cojnmunication (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 cofrect format.

Protocol Determipation Procedure:

9.17.1 Test tool sends Service $01 PID $00 request message for each of the protocols below per (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 test)

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

J1850 10.4 Kbps VPW

J1850 41.6 Kbps PWM

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
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Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

TABLE 233 - 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 uged to determine PID support for PIDs 01-20 00 PID

TABLE 234 - ECUf X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DAFA'RESHONSE MESSAGE

Message directidgn:

]

All ECUs — External test equipment

Message Tygde: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterig:
If a positive responise is generated on more than one pratocol, 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 nft positively respond to an OBD,diagnostic message, this shall be flagged as a failurg.

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
9.18 Verify Servige $0A - Request permanent emission-related DTCs, engine running

Purpose: To verify that all EGUs respond correctly to a Service $0A request and to verify that th¢re is at least one
permanent DTC stpred after/D\FCs were cleared and a short driving cycle was completed.

Procedure:

9 18 1 F ISO 1'7&!: A nratacal anbd Trancmit 4 Sanacn COA roaninct maconnn
.18. or 5785-4-pretocot-enbyl Fransmita-Service-$0Areguest-message:

TABLE 235 - 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

request SID

0A

SIDRQ
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TABLE 236 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS

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 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 Lpw Byte of PXXXX XX DTC1LO

Evaluation criteriq:

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

interfaces, verify that at least one Service $0A permanent DTC response with 3

non-zero DTC is

If an ECU that supports permanent codes has no DTCs to report, the ECU willnrespond with a message containing no

DTCs and indicatirjg 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-Il by all emission-related ECUs that also support Senjice $03 or Service

$07 for the 2010 MY and beyond or this shall be flagged as a failtite; however, if the vehicle is a 2010[- 2012 MY vehicle

that does not sy
manufacturer's pro

Permanent codes
If an EOBD vehiclg

9.19 Complete pe

Purpose: To allow
Permanent code n

Procedure:

9.19.1 Drive vehi
required tg

e Continuous tim

pport permanent codes, the manufacturefcan present the CARB Executive
posed phase-in plan and an explanation as\to why the vehicle is not required to com

bre not required for EOBD. If an EOBD:vehicle does not support permanent codes,
does support permanent codes, they will be tested for correct behavior.

rmanent code drive cycle

permanent DTCs to be ‘erased after DTCs are cleared and permanent code driving
ust be retained untjl-Start of next driving cycle.

cle acconding to the following conditions. (The OBD Condition Counter may ing
increment):

Officer with the
ply.

o not log a failure.

cycle is complete.

rement but is not

e>or = 30 s with vehicle speed < or = 1 mph and accelerator pedal released

e Cumulative time > or = 300 s with vehicle speed > or = 25 mph (40 kph)

e Cumulative time since engine start > or = 600 s

Prompt user to idle for 30 s, drive the vehicle at > or = 25 mph (40 kph) for 300 s, and continue driving the vehicle in any
manner for an additional 270 s. Display the status of the OBDCOND counter, the IGNCTR counter, the 30 second "ldle
Timer", the 300 second "25 MPH/40 KPH Driving Timer" and the 600 second "Total Drive Timer".
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NOTE: The software will monitor the following PIDs, if available: $0C (RPM), $0D (VSS), $1F (RUNTM) every 1.0 s to
determine vehicle conditions. The software will monitor OBDCOND every 1.0 s. The software will inform user as
soon as the drive cycle conditions have been completed and OBDCOND counter has incremented.

NOTE: The software assumes that the engine has been idling for 30 continuous s since test 9.16.3 and that this time
counts as idle time if the vehicle is currently at idle. If the vehicle is currently moving, the time will be attributed to
time spent below 25 mph. (engine run time).

9.19.2 Every 1.0 s, tool will request permanent DTCs. If the DTC is erased, tool will prompt user that DTC has been
erased prematurely and continue to section 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 237 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH.RERMANENT STATUS

Message directidn:

=]

External test equipment — All ECUs

Message Type: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes with permanent status 0A SIDRQ
requegt SID

TABLE 238 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMANENT STATUS
RESPONSE MESSAGE FORNSO-15765-4

Message directidn:

>

All ECUs — External test equipment

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

#1 Requesst emission-related diagnostic trouble codes-with permanent status 4A SIDPR
resporjse SID

#2 # of DTC {number of emission-related DT Cs'with permanent status stored in XX #OFDTC
this EGU}

#3 DTC High Byte of PXXXX XX DTC1HI

#4 DTC Lpw Byte of PXXXX XX DTC1LO

Evaluation criteria:
For 1SO 15765-4 |interfaces, etify that at least one Service $0A permanent DTC response with d non-zero DTC is

received. The #OHDTC (DTC count) and the number of reported DTCs must match. Premature erasurg of the permanent
code shall be loggéd as atailure.

If an ECU that supports permanent codes has no DTCs to report, the ECU will respond with a message containing no
DTCs and indicatirqimmﬁmmmnvmmwam.—

ECUs that do not support 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 monitor the responses only from the modules that support Service $01, PID $01 (I/M Readiness).
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TABLE 239 - 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 240 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

supported by the ECU

Data Byte Parameter Name Cvt Hex Value Mnemonic

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

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_ B
#5 data C, C1 XX DATA_C
#6 data D ] ok} XX DATA_D

C1l = 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

Note: If multiple n
Service $09, INFO

to get OBDCOND ¢ounter data.

[For all protocols] Transmit Service $09, INFOTYPE = $08 if IRT supported.

TABLE

nodules support I/M Readiness functionality, utilize)only the responses from mo
TYPE $08 or $0B to perform this test. Based on thie responses in 5.17.1, utilise INF

241 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROT

dule that supports
DTYPE $08 or $0B

DCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performange Tracking 08 INFTYP
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TABLE 242 - 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 (20 in this example) 10o0r14 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 CATCDMP1_A: X counts X% CATCOMP1_A
#9 CATCPMP1_B: X counts XX CATCOMP1_B
#10 CATCDND1_A: X counts XX CATCOND1_A
#11 CATCPDND1_B: X counts XX CATCOND1_B
#12 CATCDMP2_A: X counts XX CATCOMP2_A
#13 CATCPMP2_B: X counts XX CATCOMP2_B
#14 CATCDND2_A: X counts XX CATCOND2_A
#15 CATCPDND2_B: X counts XX CATCOND2_B
#16 0O2SCPMP1_A: X counts XX O2SCOMP1_A
#17 02SCPMP1_B: X counts XX O2SCOMP1_B
#18 O2SCPND1_A: X counts XX O2SCOND1_A
#19 02SCPND1_B: X counts XX O2SCOND1_B
#20 0O2SCPMP2_A: X counts XX O2SCOMP2_A
#21 02SCPMP2_B: X counts XX 0O2SCOMP2_B
#22 O2SCPND2_A: X counts XX O2SCOND2_A
#23 02SCPND2_B: X counts XX O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCIOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X counts XX EGRCOND_A
#27 EGRCIOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCQMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCQND_B: X ¢ounts 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 SO2SCOMP1_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 SO2SCOMP2_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 243 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 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

9.19.5 [For all prgtocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

TABLE|244 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTPCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP
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TABLE 245 - 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 IGNCNFR—_BX-counts XX IGNCNTR_B
#8 HCCA[JTCOMP_A: X counts XX HCCATCOMP_A
#9 HCCA[TCOMP_B: X counts XX HCCATCOMP_B
#10 HCCA[TCOND_A: X counts XX HCCATCOND_A
#11 HCCA[JTCOND_B: X counts XX HCCATCOND_B
#12 NCATLOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATLCOND_A: X counts XX NCATCOND_A
#15 NCATLCOND_B: X counts XX NCATCOND_B
#16 NADS{COMP_A: X counts XX NADSCOMP_A
#17 NADS{COMP_B: X counts XX NADSCOMP_B
#18 NADS{COND_A: X counts XX NADSCOND_A
#19 NADS{COND_B: X counts XX NADSCOND_B
#20 PMCQOMP_A: X counts XX PMCOMP_A
#21 PMCQMP_B: X counts XX PMCOMP_B
#22 PMCQOND_A: X counts XX PMCOND_A
#23 PMCQND_B: X counts XX PMCOND_B
#24 EGSCPMP_A: X counts XX EGSCOMP_A
#25 EGSCPMP_B: X counts XX EGSCOMP_B
#26 EGSCPND_A: X counts XX EGSCOND_A
#27 EGSCPND_B: X counts XX EGSCOND_B
#28 EGRCIOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCIOND_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 246 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR 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 ™ UB 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
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Evaluation criteria:

The engine has been started. Monitor for RUNTM > 0 s. If RUNTM is not available, monitor for RPM > 450 rpm.

Cumulative engine run time is > or = 600 s. Monitor for RUNTM > 600 s. If RUNTM is not available, montor for RPM >

450 rpm for > 600 s.

Cumulative engine run time > or = 25 mph (40 kph) is > or = 300 s. Monitor for RUNTM increase > or = 300 s when

VSS > or = 25 mph (40 kph). If RUNTM is not available, monitor for RPM > 450 rpm and VSS > or = 25 mph (40 kph)
for > or = 300 s.

Continuous time at vehicle speed < or = 1 mph is > or = 30 s. Monitor for RUNTM increase > 30/s

mph. If RUNTN! is not available, monitor for RPM > 450 rpm and VSS < or = 1 mph for > or =.30ys.

accumulating i
once again if ig

The above conditid

NOTE: Some pow
ignition po

Procedure:
9.19.6 When the

tolerance
operator tg

dle time, reset idle timer to zero if idle conditions are no longer being metiand ag
le conditions are being met later 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 apd-stop the engine
Sition.

software has determined that the driving condition specified above have been
pf +/- 20 s, the software should stop sending.Service $01 and Service $09 reg

the test. This completes the end of the driving cycle.

9.20 Key on, see
Procedure:

9.20.1 Turn ignitig
9.21 Establish co

Purpose: To verify
message of the co

f permanent DTCs have been erased

n on. Do not crank enginex
mmunication (J1978 AISO 15031-4), engine off

that one, and_ only one, of the allowed protocols is supported and that the vehicle
rect format.

Protocol Determipation Proeedure:

9.21.1 Testtool s

bnds’Service $01 PID $00 request message for each of the protocols below per (J1

iwhen VSS <or=1
(While idle timer is
cumulate idle time

without regard to

met within a time
uests, prompt the

stop the vehicle in a safe location and turn eff the ignition, then prompt the operafor to continue with

sends a response

D78 / 1SO 15031-4)

in the follo

ing sequence:

ISO 15765-4 — 11 bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)
ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5

s before trying next protocol)

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

ISO 14230-4 (slow

baud rate initialization) (wait 5 s before trying next protocol)

Check battery voltage at the J1962 connector pin 16.

NOTE: The first protocol that responds to the OBD request.

Remainder of the tests below shall

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

be run using this
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TABLE 247 - 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 248 - ECU# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message direction:

All ECUs — External test equipment

Message Type: Respanse
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 1dexxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte 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 shallbe’flagged as a failure.

Operator prompt 1 asks for the number of emission-related ECWUsJin the vehicle. If the specified nu
related ECUs do ngt positively respond to an OBD diagnostic message, this shall be flagged as a failurg.

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

9.22 Verify Servide $0A - Request permanent emissign-related DTCs, engine off

Purpose: To verify that all ECUs respond correctly to a Service $0A request and to verify that there
DTCs stored after fompleting the CARB drivihg cycle with no malfunctions present.

Procedure:

9.22.1 [For ISO 15765-4 protocol“enly] Transmit a Service $0A request message. Verify that a

received wlith DTC count'set to zero and no DTCs.

TABLE 249 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES WITH PERMAN

mber of emission-

are no permanent

roper response is

ENT STATUS

Message directidn:

EXxternal 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

TABLE 250 - 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 00 #OFDTC
this ECU}
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Evaluation criteria:

For ISO 15765-4 interfaces, 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 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.
Permanent codes must be supported for OBD-Il 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 - 2012 MY vehicle
that does not sup;:frt permanent codes or permanent codes for all emission-related ECUs, the manufacturer can present

the CARB Executiye Officer with the manufacturer's proposed phase-in plan and an explanation.asytg why the vehicle is

not required to comply.

Permanent codes fre not required for EOBD. If an EOBD vehicle does not support permanent codes, ¢lo not log a failure.
If an EOBD vehiclg does support permanent codes, they will be tested for correct behavior.

Purpose:
Ask whether the uger wants to clear codes at end of section 9.
Procedure:

9.22.2 Prompt user whether to clear codes or exit section 9. If the user wants to exit, continue to 9.23.p. If the user wants
to clear cofles, continue to 9.23.5.

9.23 Clear DTCs [Service $04)

Purpose: To clear|DTCs after completing Sections 5 through 9.
Procedure:
9.23.1 Turn ignitign off for 30 s or longer, as appropriate for the ECU. Connect scan tool to the J1962 ¢onnector.
9.23.2 Turn ignitign on. Do not crankiengine.

9.23.3 Establish jgommunication:(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 Determimation Procedure:

9.23.4 Test tool sends Service $01 PID $00 request message for each of the protocols below per (J1978 / 1ISO 15031-4)
in the following sequence:

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 11-bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
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Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run using this protocol.
Continue with cycling thru the remainder of the protocols.

TABLE 251 - 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 uged to determine PID support for PIDs 01-20 00 PID

TABLE 252 - ECUf X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA'RESH

ONSE MESSAGE

Message directign: | All ECUs — External test equipment
Message Tygde: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte 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 pratocol, this shall be flagged as a failure.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. If the specified nu
related ECUs do nft positively respond to an OBD diagnostic message, this shall be flagged as a failur

Battery voltage at the J1962 connector pin 16 must be between 11.0 and 18.0 volts
9.23.5 [For all prgtocols] Send Seryice-$04 to clear codes and verify that correct response is received.,

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

times.

TABLE 253 - CUEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION REQUEST MES

PROTOCOLS

mber of emission-

D

NVRAM read/write

SAGE FOR ALL

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 254 - CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE

Message direction:

All ECUs— External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
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TABLE 255 - 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 Negative Response Service identifier 7F SIDNR
#2 Clear/reset emission-related diagnostic information request SID 04 SIDRQ
#3 Negative Response Code: conditionNotCorrect 22 NR_CNC

Evaluation criteria:

Operator prompt 1
with message as
respond to this dia

If an engine off S
response messag
available. All other
response is requird

If an engine runnin
an engine-running
response. If all OB

Procedure:

9.23.6 Prompt us
and go to

It is a suggested
complete.

10. TEST VEHICL
SERVICE $01

10.1 Establish co

Purpose: To verify
message of the co

Ensure that ignition is enj.€ngine is off.

asks for the number of emission-related ECUs in the vehicle. At least one OBD_H
shown in the response table above. If more than the specified number of emis
jnostic message, this shall be flagged as a failure.

brvice $04 request was made, for ISO 15765-4, a positive response’message is

b(s) ($7F, $04, $78) are allowed for up to 30 s maximum, untila positive res
negative responses shall be flagged as a failure. For ISO 9141-2/5J1850 and ISO

d.

g Service $04 request was made, for all protocols, all OBD*ECUs must respond in th

Service $04 request, i.e., all ECUs provide a positive response or all ECUs
D ECUs do not provide the same response, this shall.be flagged as a failure.

br whether to end Static Test or to continueto Dynamic Test. If requested by operat
bection 10, otherwise prompt the operatorto turn ignition off (engine off) to complete

software implementation that the, Static Test logfile be closed at this time because

E WITH NO FAULTS TOQO’ VERIFY IN-USE PERFORMANCE COUNTERS, SH

mmunication (J1978+1SO 15031-4), ignition on, engine off

that one, and-only one, of the allowed protocols is supported and that the vehicle
rect format.

FCU must respond
sion-related ECUs

required. Negative
bonse message is
1 4230-4, a positive

€ same manner to

rovide a negative

Dr, continue testing
Section 9
the Static Test is

RVICE $06, AND

sends a response

Protocol Determir

ation Frocedure:

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

J1850 41.6 Kbps PWM

J1850 10.4 Kbps VPW

ISO 9141-2 (wait 5 s before trying next protocol)

ISO 14230-4 (fast baud rate initialization) (wait 5 s before trying next protocol)
ISO 14230-4 (slow baud rate initialization) (wait 5 s before trying next protocol)
ISO 15765-4 — 11-bit 500 kbps

ISO 15765-4 — 11-bit 250 kbps (only if EOBD test)

ISO 15765-4 — 29 bit 500 kbps

ISO 15765-4 — 29 bit 250 kbps (only if EOBD test)
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Check battery voltage at the J1962 connector pin 16.

Note the first protocol that responds to the OBD request. Remainder of the tests below shall be run
Continue with cycling thru the remainder of the protocols.

TABLE 256 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

using this protocol.

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 ta determine PID suppart for PIDs 01-20 00 PID

TABLE 257 - ECU

i# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATARESH

ONSE MESSAGE

Message directidgn:

]

All ECUs — External test equipment

Message Tyde: | Response
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic

#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID repuested 00 PID

#3 Data byte A, representing support for PIDs 01 Ixxxxxxx b DATA_A
#4 Data blyte B, representing support for PIDs XXXXXXXX b DATA B
#5 Data blyte C, representing support for PIDs XXXXXXXX b DATA_C
#6 Data byte D, representing support for PIDs XXXXXXXX b DATA_D

Evaluation criterig:
If a positive response is generated on more than one protocol, this shall be flagged as a failure.

Operator prompt 1
related ECUs do n

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

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

10.2 Verify Servige $09 — Request VINsiaformation, engine off

Purpose: To obtaln VIN from the, vehicle and create a new, VIN-specific log file or continue testing v
specific log file. Oftain CALIDs-and CVNSs so they can be recorded in the lodfile.

Procedure:

$00 request me

INFOTYPE

ssage to

mber of emission-

D

ith a existing VIN-

determine which

TABLE 258 - 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
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TABLE 259 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REQUEST SUPPORTED INFOTYPE)
FOR ISO 9141-2, J1850 AND ISO 14230-4 PROTOCOLS ONLY

Data Byte Parameter Name Cvt Hex 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€—supportecHnfoTypes; vt RXRRRXXX DATA_C
#7 Data D: supported InfoTypes ] M XXXXRXXX DATA_D

TABLE 260 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE (REQUEST SUPPORTEL

ISO 15765-4 PROTOCOL ONLY

INFOTYPE) FOR

(see C1)

Data Byte Parameter Name Cvt Hex Value Mnemonic

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

#2 1 supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XXXXXAXX DATA_A
#4 Data B: supported InfoTypes, M XXXXKAXX DATA_B
#5 Data C: supported InfoTypes, M XXXXXKXX DATA_C
#6 Data D: supported fnfoTypes ] M XXXXXAXX DATA_D

C1l = Conditional — INFOTYPE value shall be the same value as included in the request message if supported py the ECU

C2 = Conditional |— value indicates INFOTYPEs supported; range‘of supported INFOTYPEs depends on selected INFOTYPE value

Evaluation criteria:

Verify that one and
shall be flagged ag

10.2.2

TABLE|261 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROT

only one ECU on the vehiclesupports INFOTYPE $02 (VIN) for OBD-Il, no ECUs o
ECU on the vehicles supports VIN for EOBD. (EOBD does not require VIN support, however, if VIN is
a warning.).

[For all protocols] Transmit Service $09, INFOTYPE = $02 (VIN) if VIN supported.

r no more than one
not supported, this

DCOLS

Message directign:

>

External test equipment — All ECUs

Message Ty

@

Reguest

Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request-rehicte-irfermation+eguest-Sib 09 SIDRQ
#2 InfoType: 02 - VIN (Vehicle Identification Number) 02 INFTYP



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE

J1699°-3 Revised MAY2012

Page 171 of 259

TABLE 262 - 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 1% ASCII character of VIN XX VIN
#5 2" ASCII character of VIN XX VIN
#6 3" ASEfTharacer ot Vil XX VIN
#7 4™ ASCII character of VIN XX VIN
#8 5™ ASCII character of VIN XX VIN
#9 6" ASCII character of VIN XX VIN
#10 7" ASCII character of VIN XX VIN
#11 8" ASCII character of VIN XX VIN
#12 9" ASCII character of VIN XX VIN
#13 10" A$CII character of VIN XX VIN
#14 11" A$CII character of VIN XX VIN
#15 12" A$CII character of VIN XX VIN
#16 13" A$CII character of VIN XX VIN
#17 14" A$CII character of VIN XX VIN
#18 15" A$CII character of VIN XX VIN
#19 16" A$CII character of VIN XX VIN
#20 17" A$CII character of VIN XX VIN

TABLE 263 - RE(Q

UEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2

Data Byte Parameter_Name Cvt Hex Value Mnemonic
#1 Reqyest vehicle information response SIB M 49 SIDPR
#2 InfpType M 02 INFTYP_
#3 MgssageCount M 01-05 MC_
#4 dafa record of InfoType ={,\Data A, Cc 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 {Djis only present if the requested InfoType = $02, $04, and $06

Evaluation criterir:

For response to INFOTYPE $02, five response messages should be received for J1850, ISO 9141-2 and ISO 14230-4.
The response consists of the following messages:

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.
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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).

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 I, 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 10.2.6.

Procedure:

10.2.3 [For J185d, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $03.

TABLE|264 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ARLPROTPCOLS

Message directign:

=

External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst vehicle information request SID 09 SIDRQ
#2 InfoType: MessageCount Calibration 1D 03 INFTYP
TABLE 265 - REQUEST VEHICLE INFORMATION'RESPONSE MESSAGE
Message directign: | All ECUs — External test equipment
Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Request vehicle information request SID 49 SIDRQ
#2 InfoType: MessageCount CALID 03 INFTYP
#3 Message Count Calibration ID = x responséimessages XX MC_CALID

Evaluation criteriq:

Response messagg for INFOTYPE $03«should return a value that is a multiple of 4 for all protocols excgpt ISO 15765-4.
10.2.4 [For all prgtocols] Transmit Service $09, INFOTYPE = $04 (CALID).

TABLE|266 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTPCOLS

Message directidn:

=]

External test equipment — All ECUs

Message Tygde;- |’Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration 1D 04 INFTYP
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TABLE 267 - 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 1D 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 H XX DATA_E
#9 Data F XX DATA_F

#10 Data g XX DATA_G
#11 Data H XX DATA_H
#12 Data | XX DATA_I
#13 Data J XX DATA_J
#14 Data K XX DATA_K
#15 Data L XX DATA_L
#16 Data N XX DATA_M
#17 Data N XX DATA_N
#18 Data G XX DATA_O
#19 Data H XX DATA_P
#20 Data A XX DATA_A
#21 Data H XX DATA_B
#22 Data Q XX DATA_C
#23 Data [ XX DATA_D
#24 Data E XX DATA_E
#25 Data H XX DATA_F
#26 Data G XX DATA_G
#27 Data H XX DATA_H
#28 Data | XX DATA |
#29 Data J XX DATA_J
#30 Data K XX DATA_K
#31 Data L XX DATA_L
#32 Data N XX DATA_M
#33 Data N XX DATA_N
#34 Data Q XX DATA_O
#35 Data H XX DATA P
TABLE 268 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqyest 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 Data D ] C XX DATA_D

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

The value of INFOTYPE $03 divided by 4 must match the number of 16 character CALIDs returned for J1850, 1ISO 14230-
4,1S0 9141-2.

All CALIDs must contain 1 to 16 printable ASCII characters.

Operator prompt 1 asks for the number of emission-related ECUs in the vehicle. Each emission-related ECU shall output
one or more CALIDs. (Every OBD ECU must report its own CALID; however, some ECUs may report multiple CALIDSs).
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:
10.2.5 [For J1850, ISO 9141-2 and ISO 14230-4 protocols] Transmit Service $09, INFOTYPE = $05 if|CVN is supported.

TABLE|269 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE'FOR ALL PROTPCOLS

Message directidgn:

]

External test equipment — All ECUs

Message Tygde: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: MessageCount CVN 05 INFTYP

TABLE 270 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE

>

Message directign: | All ECUs — External test equipment

Message Tygde: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) 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
10.2.6 [For all prgtocols} Transmit Service $09, INFOTYPE = $06 (CVN) if CVN is supported.

It is assumed that the-ECU has heen running far at least 30 s and all CVNs have heen calculated |
TABLE 271 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTOCOLS

Message direction: | External test equipment — All ECUs

Message Type: Request

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

#1 Request vehicle information request SID 09 SIDRQ

#2 InfoType: Calibration Verification Number 06 INFTYP
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TABLE 272 - 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 XX DATA_C
#7 Data [ XX DATA_D
#8 Data E XX DATA_E
#9 Data H XX DATA_F

#10 Data G XX DATA_G
#11 Data H XX DATA_H

TABLE 273 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR'\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 MgssageCount M 01 - XX MC_
#4 dafa 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

Evaluation criteria:

The value of INFQTYPE $05 must match’the number of 8 character CVNs returned for 1ISO 914142, J1850 and ISO

14230-4.

If an ECU does ngt support INFQTYPE $06, no response is allowed for ISO 15765-4, J1850 and ISP 9141-2. For ISO
14230-4, the ECU [an either neftespond or send a negative response ($7F, $12).

All CVNs must contain 4 bytes of hex data.

Operator prompt 2 asks for the number of emission-related reprogrammable ECUs in the vehicle. Thge number of ECUs

that report CVNs must-mateh-orexceedthe-rumberef ECUs input-by-the-eperatorat-prompt2—{Ndn-reprogrammable
ECUs are not prohibited from outputting CVNs.) (Non-reprogrammable ECUs are not prohibited from outputting CVNs.)
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:

If the VIN is invalid or not supported (i.e., development vehicle wth 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 Section 10.3 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.
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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 Section 10.3.

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.

10.3 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:

10.3.1 [For all prgtocols] Transmit Service $01, PID support PIDs $00, $20, $40, $60, $80, $A0,(3C(), and $EO request
messages|through the highest supported PID to determine which PIDs are supported. INotg PIDs reported by
each ECU|as being supported.

TABLE 274 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message directign:

=

External test equipment — All ECUs

Message Tyde: | Request
Data Byte Description (All PID values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uged to determine PID support XX PID

TABLH 275 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE
(REPORT SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Reqgyest current powertrain diagnostic data respense SID M 41 SIDPR
dafa record of supported PIDs = [ PIDREC_

#2 1% 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 XXXXXEXX DATA C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D

C1l = 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 (§ee C1)

Evaluation criteriq:

Determine and reg¢ord\Wwhich ECUs support PID $01 (I/M Readiness). For the ECUs that support AID $01, determine
which of the following-P1Ds are supported for each ECU: PIDs $0C (RPM), $0D (VSS), $1F (RUNTM).

10.4 Clear DTCs (Service $04), engine off

Purpose: To reset the I/M Readiness bits to a "not ready" condition.

Procedure:

10.4.1 [For all protocols] Transmit Service $04 request message and observe response message.

Any software meeting these specifications must wait 2 s before proceeding to next step to allow for NVRAM read/write
times.
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TABLE 276 - 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 277 - CLEAR/RESET EMISSION-RELATED DIAGNOSTIC INFORMATION RESPONSE MESSAGE

Message direction:

All ECUs — External test equipment

Message Tyde:

Response

Data Byte

Description (all values are in hexadecimal)

Byte Value-(He

X) Mnemonic

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

a4

SIDPR

Evaluation criteria:

Operator prompt 1| asks for the number of emission-related ECUs in the vehicle.;At'least one OBD £
shown in the response table above. If more than the specified number of emis

with message as

respond to this diagnostic message, this shall be flagged as a failure.

For 1SO 15765-4, p positive response message is required. Negative reSponse message(s) ($7F, $04
mum, until a positive response message is available: All other negative responses
a failure. For ISO 9141-2, J1850 and ISO 14230-4, a positive response is required.

for up to 30 s max

10.5 Verify Servige $01 - Request current powertrain I/M readiness data, engine off

Purpose: To detefmine the returned I/M Readiness data indicates "not ready" after a code clear.

Procedure:

10.5.1 [For all prgtocols] Send Service $01 PID.$01 request message and note the response.

TABLE 278 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR

FCU must respond
sion-related ECUs

, $78) are allowed
shall be flagged as

ALL PROTOCOLS

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

TABLH 279 *REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME}

bSAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic

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

#2 PID#1 M XX PID
#3 data A, M XXXXXXXX DATA A
#4 data B, M XXXXXXXX DATA_B
#5 data C, M XXXXXXXX DATA_C
#6 data D] 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 265.
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TABLE 280 - ENGINE OFF SERVICE $01 PID $01 VALIDATION
Engine Off Service $01 PID $01 Validation
PID Required Value Comment
01, DATA A, hit7 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

Bit3canbe Oor 1

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

Naotathat for =Clla that ol
L ==

0 = spark ignition engine, 1 = compression

ignition engine.

ol art
TNOTCt ot ot TSttt Oty - ST P POTt

CCM requirements, (Service $01, PID
$01, Data_B, bit 2 = 1), the status of
Service $01, PID $01, DATA B hit 3 is
irrelevant and may be set to either
gasoline or diesel.

01, DATA_B, bhit 4

Bit 4 must be 0 for spark ignition
engines and ECUs, which do not
support misfire monitoring for OBD-II
and EOBD, and 1 for compression
ignition engines for OBD-Il and 0 for
EOBD.

Misfire. monitoring is alway
spark ighition engines and

s complete for
incomplete for

compression ignition engimes.

01, DATA_B, bit5

Bit5canbeOor 1

Fuel system may indictate
spark ignition and compre
engines if non-continuous
employed. Unsupported m
indicate “ready”

incomplete for
5sion ignition
monitors are
onitors must

01, DATA_B, bit6

Bit 6 must be 0

CCM always complete. Uy
monitors must indicate “re

supported
ady”

01, DATA B, bits3and 7

Bit 3 and 7(must be O

Reserved bits must be 0

01 DATA B bits 0@ and
01 DATA_C bit 0-7

At least.one bit must be 1

An OBD ECU that support
$01 must support at least

s Service $01 PID
pne monitor

01, DATA D, bits (-7 Bits 0 - 7 must be 1 for any supported No supported monitors complete. O2 heater
monitor indicated in DATA_C, except for | monitor (bit 6) may compl¢te (0) on some
bit 6 which may be 0 on some spark spark ignition vehicles.
ignition vehicles.

01, DATA_D, bits Q-7. Bits 0 - 7 must be 0 for any unsupported | Unsupported monitors must indicate “ready”

monitor indicated in DATA C

10.6 Verify 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, that the misfire OBDMIDs are supported for ISO 15765-4, and verify correct response to unsupported OBDMIDs.
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.
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Procedure:

10.6.1 [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 281 - 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
monifored systems request SID
#2 On-Board Diagnostic Monitor ID (OBDMIDs supported) M XX OBDMID

TABLE 282 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS ‘AND NON{CONTINUOUSLY
MONITORED SYSTEMS RESPONSE MESSAGE (REPORT SUPPORTED OBDMIDS))KOR ISO 9141-2, J1850 AND
ISO 14230-4 PROTOCOLS

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Regyest on-board monitoring test results for continuous and non-contintously M 46 SIDPR
monifored systems response SID
#2 Tept 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-DZsupported Test IDs ] M XX DATA_D

TABLE 283 - REQUEST ON-BOARD MONITORING.TEST RESULTS FOR CONTINUOUS AND NON{CONTINUOUSLY
MONITORED SYSTEMS RESRONSE MESSAGE (REPORT SUPPORTED OBDMIDSE)

Data Byte Parameter Name Cwvt Hex Value Mnemonic
#1 Reqyest on-board monitoring-test results for continuous and non-continuously M 46 SIDPR
monifored systems response)SID
dafa record of supperted OBDMID = [ OBDMIDREC

#2 1* supported OBDMID M XXXXXKXX OBDMID
#3 Data A: supported OBDMIDs, M XXXXXAXX DATA_A
#4 Data B: supported OBDMIDs, M XXXXXKXX DATA B
#5 Data C: supported OBDMIDs, M XXXXXEXX DATA_C
#6 Data D: supported OBDMIDs ] M XXXXXAXX DATA_D

C1l= Conditional =©@BDMID value shall be the same value as included in the request message if supported byl the ECU

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

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

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.

10.6.2 [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 284 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND NON-CONTINUOUSLY

MONITORED $YSTEMS REQUEST MESSAGE (READ OBDMID TEST VALUES) FOR ISO 157654 PROTOCOL
Data Byte Parameter Name Cvt Hex'Value Mnemonic
#1 Regyest on-board monitoring test results for continuous and non-continuously M 06 SIDRQ
monifored systems request SID
#2 On-Board Diagnostic Monitor ID Y] XX OBDMID
TABLE 285 - REQUEST ON-BOARD MONITORING TEST RESULTS FOR CONTINYUOUS AND NON{CONTINUOUSLY
MONITORED SYSTEMS RESPONSE MESSAGE (REPORT OBDMID TEST VALUES)
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest on-board monitoring test results for continuous and non<continuously M 46 SIDPR
monifored systems response SID
dafa record of supported OBDMID = | OBDMIDREC
#2 On-Board Diagnostic Monitor ID M XX OBDMID
#3 Std./Manuf. Defired TID#1 M XX S/MDTID
#4 Unit And Scaling ID#1 M XX UASID
#5 Test Value (High Byte)#1 M 00 TVHI
#6 Test Value (Low Byte)#1 M 00 TVLO
#7 Min., Test Limit (High Byte)#1 M 00 MINTLHI
#8 Min- Test Limit (Low Byte)#1 M 00 MINTLLO
#9 Max. Test Limit (High Byte)#1 M 00 MAXTLHI
#10 Max. Test Limit (Low Byte)#1 ] M 00 MAXTLLO
dafa record of supported @BDMID = | OBDMIDREC
#n-8 On-Board Diagnostic Monitor ID C1 XX OBDMID
#n-7 Std./Manuf. Defined TID#m Cc2 XX S/MDTID
#n-6 Unit And Scaling ID#m Cc2 XX UASID
#n-5 Test Value (High Byte)#m Cc2 00 TVHI
#n-4 Test Value (Low Byte)#m Cc2 00 TVLO
#n-3 Min. Test Limit (High Byte)#m Cc2 00 MINTLHI
#n-2 Min. Test Limit (Low Byte)#m Cc2 00 MINTLLO
#n-1 Max. Test Limit (High Byte)#m Cc2 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 value shall be zero ($00) in case the On-Board Diagnostic Monitor
has not been completed at least once since Clear/reset emission-related diagnostic information or battery disconnect.
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Evaluation criteria:

Misfire OBDMID A2 + SDTID 0B (Cylinder #1 misfire count EWMA) and OBDMID A2 + SDTID OC (Cylinder #1 misfire

counts) must be su

pported for at least one ECU for OBD-II 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.

Some manufacture
may report test re
shall not be consid

10.6.3 [ISO 9141
$61-$7F, 9
the respon

TABLE 286 - REQ

rs have engine-off monitors, e.g., O2 sensors that run as soon as the ignition is.d
bults on Service $06. If a Service $06 Test ID reports a test value and test limits-t
ered a failure, but a warning that each manufacturer will need to analyze.

2, J1850 and I1SO 14230-4 protocols only] For all supported OBDMIDs $01-$1F,
81-$9F, $A1-$BF, $C1-$DF $SE1-$FF, send the corresponding Service $06 request
Se.

UEST ON-BOARD MONITORING TEST RESULTS FOR CONTINUOUS AND NON

n. These monitors
hat are not zero, it

$521-$3F, $41-$5F,
message and note

CONTINUOUSLY

MONITORED SYSTEMS REQUEST MESSAGE (READ OBDMID TEST VARUES) FOR ISO 9141-2,(J1850 AND ISO
14230-4 PROTOCOLS
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest on-board monitoring test results for continuous and ‘non-continuously M 06 SIDRQ
monifored systems request SID
#2 On-Board Diagnostic Monitor ID M XX OBDMID

TABLE 287 - REQ

UEST 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 Tekt ID (report test results) M XX TID
#3 Tept Limit Type & Gomponent ID M XX TLTCID
dafa record of FestID = [ 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) ] Cc XX TLLO

C = Conditional — if
value (bit 7)

Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit

Type & Component ID
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Evaluation criteria:

The test value(s) must be greater than or equal to the Min Test Limit(s) and less than or equal to the Max Test Limit(s).
10.7 Verify Service $07 - Request pending emission-related DTCs, engine off

Purpose: To verify that there are no pending emission-related DTCs reported after a code clear.

Procedure:

10.7.1 [For all protocols] Transmit a Service $07 request message. Verify that a proper response is received with DTC
count set tp zero and no DTCs.

TABLE 288 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTEDDURING CURRENT OR
LUAST COMPLETED DRIVING CYCLE REQUEST MESSAGE FOR ALL PROTOCOLB

Message directidn:

>

External test equipment — All ECUs

Message Tyge: | Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes detected during current oOr, 07 SIDRQ
last completed driving cycle request SID

TABLE 289 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE/CODES DETECTED DURING CURRENT OR
LAST COMPLETED DRIVING CYCLE RESPONSE MESSAGE FOR ISO-15765-4

Message directidn:

=]

All ECUs — External test equipment

Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst emission-related diagnostic trouble codes detected during current or a7 SIDPR
last completed driving cycle response SID
#2 # of DTC {number of emission-related DTCs Stored in this ECU} 00 #OFDTC

TABLE 290 - REQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES DETECTED DURING CURRENT OR
LAST COMPLETED BRIING CYCLE RESPONSE MESSAGE FOR ISO 14230-4

Message directidn:

=]

All ECUs — External test equipment

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

#1 Requesst emission-related DTC response SID a7 SIDPR

#2 DTC#] High/Byte: 00 00 DTC1HI
#3 DTC#1 LowByte: 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
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Evaluation criteria:

For ISO 15765-4 and ISO 14230-4 protocols, verify that at least one Service $07 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.

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.rjo 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 Seryice $07 request will generate
a warning. This infprmation can be used to determine if this is the correct behavior for the vehicle.

10.8 Verify Servige $03 — Request emission-related DTCs, engine off

Purpose: To verify that there are no confirmed DTCs reported after a code clear:
Procedure:
10.8.1 [For all prgtocols] Transmit Service $03 request. Verify that asproper response indicating no DT[Cs is received

TABLE 291 - REQUEST EMISSION-RELATED DIAGNOSTIG TROUBLE CODES REQUEST MES$AGE FOR ALL

PROTOCOLS
Message directign: | External test equipment — All ECUs
Message Tyge: | Request
Data Byte Description (all values are-in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Requesst emission-related DTCs request $ID 03 SIDRQ

TABLE 292 - RBQUEST EMISSION-RELATED DIAGNOSTIC TROUBLE CODES RESPONSE MESSAGE FOR I1SO

15765-4
Message directign: | All ECUs — External test equipment
Message Type: | Response
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Requesst 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 293 - 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#7towByte—66 66 DTC2LO
#6 DTC#3 High Byte: 00 00 DTC3HI
#7 DTC#3 Low Byte: 00 00 DTC3LO

Evaluation criteriq:

For 1SO 15765-4
received.

For SAE J1850 an
DTCs is allowed, b

and 1SO 14230-4 protocols, verify that at least one Service $03.DTC response

ut not required.

with zero DTCs is

d 1SO 9141-2 interfaces, if an ECU has no DTCs to report~a.positive response megsage indicating no

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 i
by setting the paral

For all protocols, &
a warning. This inf

10.9 Verify Servig

Purpose: To reco

Procedure:

meter # of DTC to $00.

e $09 — Request Vehicle Ipformation, engine off

If IUMPR is not su

10.9.1 [For all prgtocols] Transmit Service $09, INFOTYPE = $08 if IPT supported.

terfaces, the ECU will respond with a message containing no DTCs and indicating rjo DTCs are stored

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.

rd the values of the OBD general denominator (OBDCOND), the ignition counter (IGNCTR), and the
OBD in-use performance numerators and denominators prior to driving the vehicle.

poprtedhand the compliance type, based on operator input, is EOBD without IUMPR or US OBD-II with
MY prior to 2005 MY, then'skip to Section 11.

TABLE 294 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTOCOLS

Message direction:

External test equipment — All ECUs

Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 08 INFTYP
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SAE

TABLE 295 - 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 (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: XX counts XX IGNCNTR_A
#7 IGNCNFR_BXX-counts XX IGNCNTR_B
#8 CATCDMP1_A: X counts XX CATCOMP1_A
#9 CATCPMP1_B: X counts XX CATCOMP1_B
#10 CATCDND1_A: X counts XX CATCOND1_A
#11 CATCPDND1_B: X counts XX CATCOND1 B
#12 CATCDMP2_A: X counts XX CATCOMP2_A
#13 CATCPMP2_B: X counts XX CATCOMP2_B
#14 CATCDND2_A: X counts XX CATCOND2_A
#15 CATCPND2_B: X counts XX CATCOND2_B
#16 02SCPMP1_A: X counts XX O2SCOMP1_A
#17 02SCPMP1_B: X counts XX 0O2SCOMP1_B
#18 02SCPND1_A: X counts XX O2SCOND1_A
#19 0O2SCPND1_B: X counts XX O2SCOND1 B
#20 02SCPMP2_A: X counts XX O2SCOMP2_A
#21 02SCPMP2_B: X counts XX 02SCOMP2_B
#22 02SCPND2_A: X counts XX O2SCOND2_A
#23 0O2SCPND2_B: X counts XX 0O2SCOND2_B
#24 EGRCIOMP_A: X counts XX EGRCOMP_A
#25 EGRCIOMP_B: X counts XX EGRCOMP_B
#26 EGRCIOND_A: X counts XX EGRCOND_A
#27 EGRCIOND_B: X counts XX EGRCOND_B
#28 AIRCQMP_A: X counts XX AIRCOMP_A
#29 AIRCQMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCQND_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 SO2SCOMP1_B;-Xcounts XX SO2SCOMP1_B
#38 SO2SCOND1_AXcounts XX SO2SCOND1_A
#39 SO2SECONDL, B: X counts XX SO2SCOND1 B
#40 SO2SCOMP2” A: X counts XX SO2SCOMP2_A
#41 SO2SCOMP2_B: X counts XX SO2SCOMP2_B
#42 SO2SCOND2Z_A: X counts XX SO2SCOND2_A
#43 SO2SCOND2_B: X counts XX SO2SCOND2 B
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TABLE 296 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 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

10.9.2 Record the values of the OBD Condition Counter (OBDCOND), Ignition Counter (IGNCTR) and all OBD monitor

condition gnd completion counters prior to completing the standard CARB OBD drive-cycle. If

for EOBD based on operator prompt, set all IPT values to 0.

Evaluation criteria:

For J1850, ISO 9141-2 and 1SO 14230-4 protocols, the value of INFOTYPE $07 must match the n
response messages.

All In-use Performance data must contain either 32 bytes or 40 bytes of data.
Ignition counter myst be greater than or equal to OBD Condition Counter.

OBD Condition Colnter must be greater than or equal to any ‘monitor condition counters.

If an ECU does nat support INFOTYPE $08, no respons€’ is allowed for ISO 15765-4, J1850 and IS

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 $14.

For OBD-II only, starting with the 2010 MY, spark ignition engines must support data for secondary oxy

must be $14 and the reponse message must report back 40 bytes of data or this shall be flagged as a f

10.9.3 [Forall profocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

TABLE 297 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ISO 157

IPT not supported

umber of returned

D 9141-2. For ISO

gen sensor. NODI
hilure.

65-4

Message directign:

>

External test equipment — All ECUs

Message Ty

@

Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hax) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP
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TABLE 298 - 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) 10o0r12 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 IGNCNFR—_BX-counts XX IGNCNTR_B
#8 HCCA[JTCOMP_A: X counts XX HCCATCOMP_A
#9 HCCA[TCOMP_B: X counts XX HCCATCOMP_B
#10 HCCA[TCOND_A: X counts XX HCCATCOND_A
#11 HCCA[JTCOND_B: X counts XX HCCATCOND_B
#12 NCATLOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATLCOND_A: X counts XX NCATCOND_A
#15 NCATLCOND_B: X counts XX NCATCOND_B
#16 NADS{COMP_A: X counts XX NADSCOMP_A
#17 NADS{COMP_B: X counts XX NADSCOMP_B
#18 NADS{COND_A: X counts XX NADSCOND_A
#19 NADS{COND_B: X counts XX NADSCOND_B
#20 PMCQOMP_A: X counts XX PMCOMP_A
#21 PMCQMP_B: X counts XX PMCOMP_B
#22 PMCQOND_A: X counts XX PMCOND_A
#23 PMCQND_B: X counts XX PMCOND_B
#24 EGSCPMP_A: X counts XX EGSCOMP_A
#25 EGSCPMP_B: X counts XX EGSCOMP_B
#26 EGSCPND_A: X counts XX EGSCOND_A
#27 EGSCPND_B: X counts XX EGSCOND_B
#28 EGRCIOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCIOND_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 299 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR 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 ™ UB 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
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Evaluation criteria:

For J1850, ISO 9141-2 and I1SO 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.

If an ECU does not support INFOTYPE $0B, no response is allowed for ISO 15765-4, J1850 and ISO 9141-2. For ISO
14230-4, the ECU can either not respond or send a negative response ($7F, $12).

For ISO 15765-4, NODI in the response message must be $10 or $12.

For OBD-Il and EC
$01, PID $01, DAT
ignition), then INF
reported from Ope
Prompt 4 shall be
(i.e., bit 3 = 0 but
gasoline or diesel.

If no ECU supportg
data was $00. Thig

Procedure:
10.9.4 Turn ignitig
10.9.5 Turn ignitig

NOTE: Some pow
ignition po

10.10 Re-establish

Purpose: To re-es

BD ECUs that support IPT (INFOTYPE $08 or $0B), verify that IPT support fof ECU matches Service

A_B bit 3. If bit 3 = 0 (spark ignition), then INFOTYPE $08 shall be supported,_ ii‘bit

=1 (compression

DTYPE $0B shall be supported. For 2010 MY and beyond, the support hit'status shall match the data
rator Prompt 4. Inconsistent support between DATA_B bit 3, INFOTYPEs“$08 and|$0B and Operator
lagged as a failure. Prior to the 2010 MY, this shall be a warning for compression igpition engines only
Operator Prompt indicates diesel. Note that for ECUs that only support CCM reqdirements, (Service
$01, PID $01, Datq_B, bit 2 = 1), the status of Service $01, PID $01, DATA B bit@-s irrelevant and

ay be set to either

INFOTYPE $08 or $0B, any software conforming to these specifications shall assurne that all returned

will allow the remainder of the test to complete although all INFOTYPE $08 tests wi

n off (engine off) for 60 s. This will allow ignition counter to increment on the followin
n to crank position and start engine. (Rrompt operator to initiate the drive cycle as g

ertrain control systems have erngine controls that can start and stop the engine]
Sition.

communication (J1978 /. 1SO 15031-4), engine running (if required)

tablish communication with the vehicle when the ignition key was turned off.

Protocol Determipation Procedure:

10.10.1 Test tool s
step.

ends Serviee $01 PID $00 request message for the same protocol that was establis

TABLE 300 - REQ

| ultimately fail.

g ignition on cycle.

lickly as possible.)

without regard to

ned in the previous

UEST 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
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TABLE 301 - ECU# X RESPONSE: REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE MESSAGE

Message directio

n: | All ECUs — External test equipment

Message Typ

e: 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 IXXXXxxX 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 B;representmygsupportfor Ptbs KRXXXKKX 1T DATA D

Procedure:

10.11 Complete CA
Purpose: To verify
Procedure:

10.11.1 Drive vehi

Continuous tin
(BARO < 22in

Cumulative tim
and ambient te

Cumulative tim

>or =20deg F

Prompt user to idlg
manner for an add
the 300 s "25 MPH
test at altitudes les

NOTE: The software will monitor-the following PIDs, if available: $0C (RPM), $0D (VSS), $1F (RUN

determine
soon as th

10.11.2 [For all pr

ARB drive cycle to increment in-use performance denominator

that the OBD general denominator and ignition counters increment.properly and to

le according to the following conditions so that the OBD{Condition Counter may incr

e > or = 30 s with vehicle speed < or = 1 mph and accelerator pedal released, at a
Hg) and ambient temperature > or = 20 deg F

e > or = 300 s with vehicle speed > or = 25.mph (40 kph), at an altitude < 8000 ft
mperature > or = 20 deg F

e since engine start > or = 600 s, at an altitude < 8000 ft (BARO < 22 in Hg) and ar

for 30 s, drive the vehicle at'> or = 25 mph (40 kph) for 300 s, and continue driving
tional 270 s. Display the status of the OBDCOND counter, the IGNCTR counter, th
/40 KPH Driving Timer!'and the 600 s "Total Drive Timer". The user should be remir
5 than 8000 feet and.ambient temperatures greater than 20 deg F.

\vehicle conditions. The software will monitor OBDCOND every 1.0 s. The software
b drive cycte conditions have been completed and OBDCOND counter has incremen

btocols] For all supported PIDs $0C, $0D, $1F, send the corresponding Service

varm up engine.

Ement:

h altitude < 8000 ft

BARO < 22 in Hg)

nbient temperature

the vehicle in any
e 30 s "Idle Timer",
ded to perform the

TM) every 1.0 s to
will inform user as
ted.

$01 PID request

message ¢

nd“monitor the responses nnl\]/ from the modules that ellppnrf Service $ﬂ1 - PlD $ﬂ1

I/M Readiness).
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TABLE 302 - 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 303 - 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 1* supported PID = | PIDREC_

#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, C1 XX DATA_ B
#5 data C, C1 XX DATA_C
#6 data D ] ok} XX DATA_D

C1l = 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
Service $0

or $0B to get OBDCOND counter data.

[For all prgtocols] Transmit Service $09, INFOTYPE =308 if IPT supported.

TABLE

modules support I/M Readiness functionality, utilize ‘enly the responses from mo
9, INFOTYPE $08 or $0B to perform this test. Based on the responses in 10.9, utili

304 - REQUEST VEHICLE INFORMATHON REQUEST MESSAGE FOR ALL PROT

dule that supports
se INFOTYPE $08

DCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hgx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performange,Tracking 08 INFTYP
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TABLE 305 - 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 IGNCNTR_B: X counts XX IGNCNTR_B
#8 CATCDMP1_A: X counts X% CATCOMP1_A
#9 CATCPMP1_B: X counts XX CATCOMP1_B
#10 CATCDND1_A: X counts XX CATCOND1_A
#11 CATCPDND1_B: X counts XX CATCOND1_B
#12 CATCDMP2_A: X counts XX CATCOMP2_A
#13 CATCPMP2_B: X counts XX CATCOMP2_B
#14 CATCDND2_A: X counts XX CATCOND2_A
#15 CATCPDND2_B: X counts XX CATCOND2_B
#16 0O2SCPMP1_A: X counts XX O2SCOMP1_A
#17 02SCPMP1_B: X counts XX O2SCOMP1_B
#18 O2SCPND1_A: X counts XX O2SCOND1_A
#19 02SCPND1_B: X counts XX O2SCOND1_B
#20 02SCPMP2_A: X counts XX O2SCOMP2_A
#21 02SCPMP2_B: X counts XX 0O2SCOMP2_B
#22 O2SCPND2_A: X counts XX O2SCOND2_A
#23 02SCPND2_B: X counts XX O2SCOND2_B
#24 EGRCOMP_A: X counts XX EGRCOMP_A
#25 EGRCIOMP_B: X counts XX EGRCOMP_B
#26 EGRCOND_A: X counts XX EGRCOND_A
#27 EGRCIOND_B: X counts XX EGRCOND_B
#28 AIRCOMP_A: X counts XX AIRCOMP_A
#29 AIRCQMP_B: X counts XX AIRCOMP_B
#30 AIRCOND_A: X counts XX AIRCOND_A
#31 AIRCQND_B: X ¢ounts 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 SO2SCOMP1_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 SO2SCOMP2_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 306 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M 08 INFTYP_
#3 MessageCount M 01-10 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

10.11.3 [For all prgtocols] Transmit Service $09, INFOTYPE = $0B if IPT supported.

TABLE|307 - REQUEST VEHICLE INFORMATION REQUEST MESSAGE FOR ALL PROTPCOLS

Message directign:

>

External test equipment — All ECUs

Message Tygde: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Héx) Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Performance Tracking 0B INFTYP
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TABLE 308 - 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 IGNCNFR—_BX-counts XX IGNCNTR_B
#8 HCCA[JTCOMP_A: X counts XX HCCATCOMP_A
#9 HCCA[TCOMP_B: X counts XX HCCATCOMP_B
#10 HCCA[TCOND_A: X counts XX HCCATCOND_A
#11 HCCA[JTCOND_B: X counts XX HCCATCOND_B
#12 NCATLOMP_A: X counts XX NCATCOMP_A
#13 NCATCOMP_B: X counts XX NCATCOMP_B
#14 NCATLCOND_A: X counts XX NCATCOND_A
#15 NCATLCOND_B: X counts XX NCATCOND_B
#16 NADS{COMP_A: X counts XX NADSCOMP_A
#17 NADS{COMP_B: X counts XX NADSCOMP_B
#18 NADS{COND_A: X counts XX NADSCOND_A
#19 NADS{COND_B: X counts XX NADSCOND_B
#20 PMCQOMP_A: X counts XX PMCOMP_A
#21 PMCQMP_B: X counts XX PMCOMP_B
#22 PMCQOND_A: X counts XX PMCOND_A
#23 PMCQND_B: X counts XX PMCOND_B
#24 EGSCPMP_A: X counts XX EGSCOMP_A
#25 EGSCPMP_B: X counts XX EGSCOMP_B
#26 EGSCPND_A: X counts XX EGSCOND_A
#27 EGSCPND_B: X counts XX EGSCOND_B
#28 EGRCIOMP_A: X counts XX EGRCOMP_A
#29 EGRCOMP_B: X counts XX EGRCOMP_B
#30 EGRCIOND_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 309 - REQUEST VEHICLE INFORMATION RESPONSE MESSAGE FOR J1850, ISO 14230-4 AND ISO 9141-2
Data Byte Parameter Name Cvt Hex Vglue Mnemonic
#1 Reqyest.vehicle information response SID M 49 SIDPR
#2 InfoType ™ U8 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 Data D ] 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 and EOBD with IPT (based on user prompt):

The OBDCOND counter must increment within +/- 20 s of the tool determination that the CARB drive cycle conditions

have been met usi

ng the criteria listed below:

The engine has been started. Monitor for RUNTM > 0 s. If RUNTM is not available, monitor for RPM > 450 rpm.

Cumulative engine run time is > or = 600 s. Monitor for RUNTM > 600 s. If RUNTM is not available, montor for RPM >

450 rpm for > 600 s.

Cumulative en

gine run time > or = 25 mph (40 kph) is > or = 300 s. Monitor for RUNTM increase

VSS >or=25
for > or = 300

Continuous tim

mph (40 kph). If RUNTM is not available, monitor for RPM > 450 rpm and VSS!> or

p.

e at vehicle speed < or = 1 mph is > or = 30 s. Monitor for RUNTM increase > 30 s

mph. If RUNTWM is not available, monitor for RPM > 450 rpm and VSS < or = 1 mphfor > or = 30 s.

accumulating i

once again if ig

The above conditi
conditions and tha

have engine contrg

For EOBD without

The OBDCOND c
specified above (¢

le conditions are being met later in the driving cycle.)

Is that can start and stop the engine without regard toé ignition position.

IPT (based on user prompt):

ngine start, run time > 600 sec, time & 40 kph and idle time > 30 sec) has been

ensure that the engine is warmed up for Section 10.12.

Procedure:

10.11.4 When the
been met,
the vehiclg

10.12 Verify Servig

Purpose: To verify
each ECU and to @

NOTE: Some pow

software has determined that the OBDCOND counter has incremented and the drivi
in a safe location without turning off the ignition, then prompt the operator to continu
e $01 - Request current powertrain diagnostic data, engine running

that alNECUs respond correctly to Service $01 requests, to determine which PID
heckdhat the returned data is valid for a warm, engine-idle condition.

ertrain_control systems have engine controls that can start and stop the engin€]

dle time, reset idle timer to zero if idle conditions are no longérbeing met and ag

bNs require that the user is driving the vehicle within the stated altitude and ambie
the accelerator pedal is released when the vehicle js'stopped. Note: Some powertrgin control systems

> or = 300 s when
= 25 mph (40 kph)

iwhen VSS <or=1
(While idle timer is
cumulate idle time

nt air temperature

bunter is not supported. Assume the OBDCOND counter has incremented after the four conditions

satisfied. This will

ng conditions have

the software should stop sending Service $01 and Service $09 requests, prompt the operator to stop

e with the test.

5 are supported by

without regard to

ignition position.
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Procedure:

10.12.1 [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.

TABLE 310 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

Message directio

n: | External test equipment — All ECUs

Message Type:

Request

Data Byte Description (All PID values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Requesst current powertrain diagnostic data request SID 01 SIDRQ
#2 PID uged to determine PID support XX PID

TABLH 311 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE
(REPORT SUPPORTED PIDS)
Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of supported PIDs = | PIDREC_
#2 1* supported PID M XX PID
#3 Data A: supported PIDs, M XXXXXEXX DATA_A
#4 Data B: supported PIDs, M XXXXXAXX DATA_B
#5 Data C: supported PIDs, M XXXXKAXX DATA_C
#6 Data D: supported PIDs)] M XXXXXKXX DATA_D

C1 = Conditional
C2 = Conditional

— value indicates PIDs supported; range of supported PIDs depends on selected PID value (S

— PID value shall be the same value as included-in‘the request message if supported by the K

CuU
ee C1)

Evaluation criteriq:

Required PIDs mu
299. At least one
meet the requirem

Failure or a Warnig. A failure is defined.as lack of support as required in the OBD-II regulations. A wg

lack of support for
require additional
determine gasoling

If an ECU indicatsg
ECU does NOT a
failure. Except for

5t be supported for all vehicles (ALL), gasoline engines (G), or diesel engines (D) as
FCU must support the required data. If more than one ECU supports the PID, the
ents specified under "Required Value". The table specifies whether lack of supp

a a PID that is highly'likely to be required to be supported by most vehicle manuf
analysis by the ‘wehicle manufacturer. For 2010 MY and beyond, use PID $01,
or diesel PID:support rather than Operator Prompt 4.

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

specified in Table
n each ECU must
prt will generate a
rning is defined as
hcturers. Warnings
DATA_B, bit 3 to

supported, but that

ctually support the PID/TID/OBDMID/INFOTYPE when it is requested then this sh
PID$O0, if a PID Supported PID for an ECU indicates that no PIDs are supported,

as a failure.

$

Il be flagged as a
is shall be flagged

10.12.2 [For ISO 15765-4 protocol only] Transmit request for all PIDs as two messages (PIDs $00, $20, $40, $60, $80,
$A0), and (PIDs $C0, $EO0) and again note results.
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TABLE 312 - 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 used to determine PID support for PIDs 41-60 40 PID
#5 PID ugettodetermine PiDsupport for P1Ds61-80 60 PID
#6 PID uged to determine PID support for PIDs 81-A0 80 PID
#7 PID uged to determine PID support for PIDs A1-EO A0 PID

U= User Optiondl

TABLH 313 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE
(REPORT SUPPORTED PIDS)

Data Byte Parameter Name Cvt Hex Value Mnemonic
#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of supported PIDs = | PIDREC_
#2 1* supported PID M XX PID
#3 Data A: supported PIDS; M XXXXXAXX DATA_A
#4 Data B: supported PIDs;, M XXXXKAXX DATA B
#5 Data C: supported PIDs, M XXXXXKXX DATA_C
#6 Data D: supported PIDs ] M XXXXXAXX DATA_D
dafa record of supported PIDs = | PIDREC_
#n-4 m™ supported PID c1 XX PID
#n-3 Data A: supported PIDs, Cc2 XXXXXEXX DATA_A
#n-2 Data B: supported PIDs, Cc2 XXXXXKXX DATA_B
#n-1 Data C: supported PIDs, Cc2 XXXXXKXX DATA_C
#n Data D: supported PIDs ] Cc2 XXXXXAXX DATA_D

C1l = 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 (§ee C1)
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Evaluation criteria:

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

10.12.3 [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 314 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA REQUEST MESSAGE FOR ALL PROTOCOLS

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

TABLH 315 - REQUEST CURRENT POWERTRAIN DIAGNOSTIC DATA RESPONSE ME$SAGE

Data Byte Parameter Name Cvt Hex Value Mnemonic

#1 Reqyest current powertrain diagnostic data response SID M 41 SIDPR
dafa record of 1% supported PID = [ PIDREC_

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

C1l = 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 assupported by each ECU, a response with valid data and with
noted must be recgived as shown in-Table 316 . Note: Scaling PID $4F may be utilized in some PID re
be referenced if solutilized.

It is not an error tq return a/PID that was not supported on J1850, and ISO 9141-2. On ISO 15765-4
respond to an unsppported=PID. On ISO 14230-4, the ECU can either respond with a negative respor
$12) or not responfl to_a\request for an unsupported PID.

the PID length as
sponses and must

the ECU shall not
se message ($7F,
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION

Engine Idle Service $01 PID Validation

PID Req'd Required Value Comment
Support:

01, DATA_A, bit 7 G- Bit 7 must be 0 0 is MIL off
Warn

01, DATA A, bits0-6 | G — Bits 0-6 must be 0 No DTCs
Warn

01, DATA [B, bit 0 ALL - Bit O must be 1 for at least one ECU | All spark and cempression
Fail if ignition engines myst support
OBD-lI, misfire manitoring.
G - Fall
if EOBD

01, DATA B, bit 1 ALL - Bit 1 must be 1 for at least one ECU | All'Spark and compression
Fail ignition engines myst support

fuel system monitofing.

01, DATA [B, bit 2 ALL - Bit 2 must be 1 for all ECUs An OBD ECU that $upports

Fail Service $01 PID $d1 must
support compreherisive
component monitorfing.

01, DATA [B, bit 3 Bit 3 can be 0 or 1 For 2010 MY and | O = spark ignition ehgine,
beyond, data mustmatch Prompt4. | ; _ compression ighition
Note that for EEUs that only support | engine.

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
bejset to either gasoline or diesel.

01, DATA [B, bit 4 G - Fall Bit 4 must be 0 for spark ignition Misfire monitoring ghall
engines and ECUs, which do not always indicate complete for
support misfire monitoring, and 0 or | spark ignition engirles. Misfire
1 for compression ignition engines. monitoring shall indicate
Bit 4 must be 0 for any unsupported | complete for compression
monitor in DATA B bit 1. ignition engines after the

misfire evaluation i$ complete
(1000 engine revs at idle,
approx. 60 sec.).
Unsupported monitors must
indicate “ready”.

01, DATA B, bit5 Bit 5 can be 0 or 1. Bit 5 must be 0 Fuel system may indictate
for any unsupported monitor in incomplete for spark ignition
DATA B bit 0. and compression ignition

engines If non-continuous
monitors are employed.
Unsupported monitors must
indicate “ready”

01, DATA B, bit6 ALL - Bit 6 must be 0 CCM must always be

Fall complete.
01, DATA B, bits 7 ALL - Bit 7 must be 0 Reserved bits must be 0

Fail
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Required Value Comment
Support:

01, DATA C, bit0 G - Fall Bit 0 must be 1 for at least one ECU for | All spark ignition engines must

spark ignition engines. Bit 0 may be 0 or | support catalyst monitoring.

1 for compression ignition engines. Compression ignition engines may
or may not support NMHC catalyst
monitoring.

01, DATA_C, bit 2 ALL - Fail if Bit 2 must be 1 for at least one ECU for | All OBD-II spark ignition engines

not 1 for OBD-II spark ignition engines, 0 or 1 for | must support eyap system
OBD-ll only. | EOBD spark ignition engines. Bit 2 must | monitoring. Bit2'is reserved for

be 0 for compression ignition engines compressionvignition engines.

(reserved). . ;

Note: This check will erroneously
fail @-dedicated NG vehicle with
nQ evap monitor.

01, DATA C, bit3 D — Fail for Bit 3 may be 0 or 1 for spark ignition Spark ignition engines may or may

OBD-II only engines. Bit 3 must be 1 for at least one™ | not support SAIR|monitoring.

ECU for compression ignition engines. Compression ignition engines must
support boost prgssure monitoring.

01, DATA_C, bit4 ALL - Fail Bit 4 must be 0 Reserved bits myst be 0

01, DATA C, bit5 ALL - Fail if Bit 5 must be 1 for at least.one ECU All spark ignition gngines must

OBD-ll, support O2 sensg@r monitoring.
o Compression ignftion engines must
G — Fail if
EOBD support exhaust gas sensor
monitoring.

01, DATA C, bit6 ALL - Fail Bit 6 must be"1 for at least one ECU All spark ignition gngines must
support O2 sensar heater
monitoring. Compression ignition
engines must sugport PM filter
monitoring.

01, DATA C, bit7 D — Fail for Bit 7 may be 0 or 1 for spark ignition Spark ignition engines may or may

OBD-II onty engines. Bit 7 must be 1 for at least one | not support EGRIVVT monitoring.

ECU for compression ignition engines. Compression ignition engines must
at least support HGR monitoring.

01, DATA D, bits 2 B\-Fail Bit 2 must be 0 for compression ignition | Reserved bits must be 0

engines

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

01, DATA_D, bits 0-7 ALL- Fall Bits 0 - 7 must be 0 for any unsupported | Unsupported monitors must

monitor indicated in DATA_C

indicate “ready”
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
02 2 bytes long
03, DATA_A, bits 5-7, G —Warn 2 bytes long, Data A and B bits 5 -7 Some FUELSYSx bits are
DATA_ B bits 5-7 must be 0 reserved
04 ALL — Fail 1 byte long, value must be > 0 and <= LOAD_PCT > 0 and <= 60% at
60%. For hybrid, S/S, must be 0 to idle. S/S engine may be off, hybrid
100%. may be off or at full load (0 to
100%).
05 ALL — Fail 1 byte long, value must be -20to 120 | ECT warmedup} in reasonable
unless $67 deg C. Either $05 or $67 must be range
suppported supported.
06 G —Warn 1 byte value or 2 byte value, as SHRTRT1/3 in nprmal range
determined in Figure 10. Value must be
between + 50% and — 50%
07 G —Warn 1 byte value or 2 byte value, as LONGFT1/3 in normal range
determined in Figure 10. Value must be
between + 50% and — 50%
08 1 byte value or 2 byte valu€,Jas SHRTFT2/4 in nprmal range
determined in Figure 10.:\\/alue must be
between + 50% and — 50%
09 1 byte value or 2 byte value, as LONGFT2/4 in normal range
determined in Eigure 10. Value must be
between + 50% and — 50%
0A 1 byte |ong, value must be greater than | FRP not zero, hybrid, S/S engine
0 kPa,,may be = 0 for hybrid, S/S. may be off.
0B G —Warn 1'byte long, value must be greater than | MAP not zero, hybrid, S/S engine
unless $87, 0 kPa. Either ($0B or $87) or ($10 or may be off.
$10 or $66 $66) must be supported, may be = 0 for
supported hybrid, S/S.
oC ALL=Fail 2 bytes long, value must be between RPM < 2000 and > 300 at idle,
300 and 2000 rpm, may be = 0 for hybrid, S/S engine may be off.
hybrid, S/S
oD ALL — Fail 1 byte long, value must be 0 VSS is 0 at engipe idle
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment
OE G —-Warn 1 byte long, value must be -25 deg to SPARKADV normal
+40 deg
OF G — Warn unless $68 1 byte long, value must be -20 to 120 IAT in normal range
is supported deg C. Either $0F or $68 may be
supported.
10 G—Warmruntess $66; 2-bytestong, vatte mustbe greater MAF ot Zzgro, hybrid, S/S
$0B or $87 supported | than 0 g/sec. Either ($0B or $87) or enginemay be off.
(%10 or $66) must be supported, may
be = 0 for hybrid, 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
13 or 1D, bits 0-7 G —-Warn 1 byte long. For PID 13%or 1D, 2 or At least 2 @2S needed for
more bits must be 1.for spark ignition OBD-II for gpark ignition
engines; (Note: Either $13 or $1D must | engines, cgmpression ignition
be supported for,spark ignition engine. engines may or may not use
Both PIDs shall not be supported on any O2 sensors. Both PIDs
spark or cempression ignition engines. | $13 and $1D cannot be
Neither.PID is required to be supported | supported at the same time
for compression ignition engines) for either spark or
compressign ignition engines.
14, 15, 16, 17, 18, 2 bytes long
19, 1A, 1B
1C ALL - Fall 1 byte long, value must be 01, 03, 07, Must be California OBD-II or
09, OB, 0D, 13 or 14 for OBD-Il or HD EOBD
OBD.
Value must be 06, 07, 08, 09, 0C, 0D,
17,18, 19 or 1A for EOBD or HD EOBD
1D, 1E 1 byte long
1F ISO 15765-4 ALL — 2 bytes long, value must be greater RUNTM greater than 300 sec
Fail than 300
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support: Required Value Comment
21 ISO 15765-4 ALL — 2 bytes long, value must be 0 km MIL_DIST is zero
Fail unless $4D
supported
22 2 bytes long, value must be greater FRP not zero, hybrid, S/S
than 0 kPa, may be = 0 for hybrid, engine may be off.
SI/S.
23 2 bytes long, value must be greater FRP not zello, hybrid, S/S
than 0 kPa, may be = 0 for hybrid, enginé may|be off.
SI/S.
24, 25, 26, 27, 28,(29, 4 bytes long. Disregard range check p-Check for usage of PID 4F
2A, 2B when scaling byte is utilized.
2C 1 byte long, value must be < ore EGR_PCT is < or = 10% at
10% for spark ignition engines, < or | idle for spark ignition engine,
= 100% for compression ignition EGR rates may be much
engines higher for compression
ignition engines.
2D 1 byte long EGR_ERR
2E ISO 15765-4 G- 1 byte long EVAP_PCT
Warn
2F ISO 15765-4 G- 1 byte long, value = 1 byte long, FLI in normal range
Warn value must be 1 to 100%
30 ISO 15765-4 ALL — 1 byte long, value must be 0 to 4 WARM_UPSE near zero
Fail
31 ISO 15765-45ALL — 2 bytes long, value must be less CLR_DIST less than 50 km
Fail unless'$4E than 50 km
supported
32 2 bytes long EVAP_VP
33 ISO 15765-4 ALL - 1 byte long, value must be between | BARO withip normal range
Fail 71 and 110 kPa

34, 35, 36, 37, 38, 39,
3A, 3B

4 bytes long. Disregard range check
when scaling byte is utilized.

Check for usage of PID 4F

3C, 3D, 3E, 3F

2 bytes long

41

ISO 15765-4 ALL -
Fail if OBD-II, Warn if
EOBD

4 bytes long
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Required Value Comment

41, DATA_B, bit 3

ISO 15765-4 ALL - Fall if
OBD-II, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bit3canbeOor1l 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,

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

Pt 2 ="1J, he Status of Service
$01, PID $01, DATA_B bit 3 is
irrelevant and may be set to
either gasoline or diesel.

41, DATA_D, bits (

ISO 15765-4 ALL — Fail if
OBD-II, Fail for EOBD if
supported. (data must be
correct if PID $41 is
supported for EOBD)

Bits 0 — 7 must all be 0 for any
unsupported monitor indicated In
PID $01 DATA_C

Unsuppdrted monitors
must indjcate “ready”

42 ISO 15765-4 G, D - Fail | 2 bytes long VPWR
43 ISO 15765-4 G- Falil if 2 bytes long, value must be > LOAD_ABS > 0% at idle.
OBD-II, Warn if EOBD 0%. For.hybrid, S/S, must be 0 SIS engipe may be off,
to 100%. hybrid may be off or at full
load (0 tg 100%).
44 ISO 15765-4 G- Fall if 2 bytes long, value must be 0.5 EQ_RAT|in reasonable
OBD-II, Warn if EOBD to 1.5 for spark ignition engines | range
and 0 to 1.999 for compression
ignition engines or hybrid,S/S Check for usage of PID 4F
engines. Disregard range check
when scaling byte is utilized.
45 ISO 157654 G- Fail 1 byte long, value must be 0% to | TP_R in hormal range
unless@$6C is supported if | 50% for spark ignition engines,
OBD:,- Warn if EOBD value can be 0% to 100% for
compression ignition engines.
and for hybrid, S/S.
Either $45 or $6C must be
supported for spark ignition
engines.
46 1 byte long, value must be -20 to | AAT in normal range
85deg C
a7 1 byte long, value must be 0% to | TP_B in normal range

60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines
and for hybrid, S/S.
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Required Value Comment
48 1 byte long, value must be 0% to TP_C in normal range
60% for spark ignition engines,
value can be 0% to 100% for
compression ignition engines and
for hybrid, S/S.
49 1 byte long, value must be 0% to APP_D in normal range
20%
4A 1 byte long, value must be 0% to APP_E in nprmal range
40%
4B 1 byte long, value must be 0% to APP_F in nprmal range
40%
4C 1 byte long
4D 2010 MY and | 2 bytes long, value mustbe 0 m MIL_TIME is 0 m (59 s or
beyond less) after Service $04
All — Fail unless
$21 supported
4E 2010 MY  and | 2 bytes long;value must be greater | CLR_TIME |s greater than 5 m
beyond than 5m
All — Fail unless
$31 supported

4F 4 bytes These four [values, if not $00,
shall be ysed to -calculate
scaling factors for data
reported with PIDs $24 to
$2B, PIDs [$34 to $3B, PID
$44 and PID $0B.

50 4 bytes This value,| if available, shall
be used td calculate scaling
factors for MAF sensor.

51 1 byte, value must be $00 to $16 FUEL_TYPE in SAE assigned
range—Gan'be $00 for hybrid,
S/S vehicle with engine
stopped.

52 1 byte ALCH_PCT



https://saenorm.com/api/?name=fa32862a743ca0ceac17214e63179de5

SAE J1699°-3 Revised MAY2012 Page 205 of 259
TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)
PID Req'd Support Required Value Comment
53 2 bytes EVAP_VPA
54 2 bytes EVAP_VP
55 1 byte value or 2 byte value, as | Short Term Secondary 02
determined in Figure 10 Fuel Trim Bank 1/3
56 1 byte value or 2 byte value, as | Long Term Secondary 02
determined in Figure 10 Fuel Trim Bank 1/3
57 1 byte value or 2 byte value, as | Short")Ferm Secondary 02
determined in Figure 10 Fuel Frim Bank 2/4
58 1 byte value or 2 byte value, as-{.Long Term Secondary O2
determined in Figure 10 Fuel Trim Bank 2/4
59 2 bytes long, value must be greater | FRP not pgero, hybrid, S/S
than 0 kPa, may be = 0 for_hybrid, | engine may be off.
SI/S.
5A 1 byte long, value<must be 0% to | APP_R in normal range
40%
5B 1 byte, value*must be greater than | BAT_PWR
zero percent
5C 2010 MY and beyond 1 bytetlong, value must be -20 to | EOT
D — Warn if OBD-II 150.deg €
5D 2 bytes long FUEL_TIMING
5E 2 bytes long, value must be greater | FUEL_RAT|E not zero, hybrid,
than zero L/h, may be = 0 for | S/S engine|may be off.
hybrid, S/S.
5F 1 byte, value must be $0E to $10 EMIS_SUP| in SAE assigned
range
61 2020 MY and beyond 1 byte TQ DD
D — Fail if OBD-II
62 2010 MY and beyond 1 byte, value must be greater than | TQ_ACT n¢t zero, hybrid, S/S
D — Eail if OBD-II Zero percent, may be = 0 for hybrid, | engine may be off.
S/S.
63 2 bytes long, value must be greater | TQ_REF not zero, hybrid, S/S
than zero Nm, may be = 0 for | engine may be off.
hybrid, S/S.
64 5 bytes long, all values must | TQ_MAX not zero, hybrid, S/S

greater than zero percent, may be =
0 for hybrid, S/S.

engine may

be off.
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment
65 2 bytes, Data A, at least one device | Auxilliary /O
must be supported in bits 0 — 3, bits 4
— 7 must be 0, Data B, bits 4 — 7 must
be 0.
66 G - Warn unless | 5 bytes long, Data A, at least one | Mass Air Flow Sensor

$10, $0B or $87

sensor must be supported in bits 0 —

supparted 1 hits 2 — 7 musthe Q MAFX_not zero hybrid, S/S
engine may be off.
If supported, MAFA and MAFB values
must be greater than 0 g/sec, may be
= 0 for hybrid, S/S.
Either ($0B or $87) or ($10 or $66)
must be supported.
67 ALL - Fail unless | 3 bytes long, Data A, at least’one | Engine Coglant Temperature
$05 is supported sensor must be supported in hits 0 — )
1, bits 2 — 7 must be 0. ECT x in repsonable range
If supported, ECT 1,and’ECT 2 values
must be -20 to 120.deg C.
Either $05 or $67 must be supported.
68 G — Warn unless | 7 bytes long, Data A, at least one | Intake Air Temperature
$OF is supported sensor must be supported in bits 0 — | Sensor
5, bits'6— 7 must be 0. ]
IAT xy in ngrmal range
If' supported, any IAT values must be -
20 to 120 deg C.
Either $0F or $68 may be supported.
69 7 bytes long, Data A, at least one PID | Commandgd EGR and EGR
must be supported in bits 0 — 5, bits 6 | Error
— 7 must be 0. ]
EGR_x_CMD is < or = 10% at
If supported, any EGR_x_CMD values | idle for spafk ignition engines.
must be < or = 10% for spark ignition | EGR rates may be much
engines, < or = 100% for compression | higher fpr compression
ignition engines. ignition engjines.

If EGR_x_CMD = 0.0%, and
EGR X ACT =  0.0%,
EGR_x_ERR must be 0.0%,

If EGR_x_CMD = 0.0%, and
EGR x ACT >  0.0%,
EGR_x_ERR must be 99.2%
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TABLE 316 - ENGINE WARM IDLE SERVICE $01 PID VALIDATION (CONTINUED)

PID Req'd Support Required Value Comment

6A 5 bytes long, Data A, at least one | Commanded Diesel Intake Air
PID must be supported in bits 0 — 3, | Flow Control and Relative
bits 4 — 7 must be 0. Intake Air Flow Position

6B 5 bytes long, Data A, at least one | Exhaust Gas Recirculation

PID must be supported in bits 0 — 3, | Temperature

bits 4 — 7 must be 0. ]
EGRT xy in normal range

If supported, any EGRT values
must be -20 to 215 deg C for 1 deg
scaling or -20 to 500 deg C for 4
deg scaling.

6C ISO 15765-4 G- | 5 bytes long, Data A, at least one' H)Commandgd Throttle Actuator
Fail unless $45 is | PID must be supported in bits 0 €38, t Control and Relative Throttle
supported if OBD-II, | bits 4 — 7 must be 0. Position

Warn if EOBD i
If supported, any TP_x_RED\values | TP_x_REL [in normal range

must be 0% to 50%(for spark
ignition engines, valuecan be 0% to
100% for compréession ignition
engines and forhybrid, S/S.

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

6D 11-bytes long, Data A, at least one | Fuel pressyre Control System

PID must be supported in bits 0 — 5, )
bits 6 — 7 must be 0. FRT_x in rgasonable range

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

6E 9 bytes long, Data A, at least one | Injection Pressure Control
PID must be supported in bits 0 — 3, | System
bits 4 — 7 must be 0.

6F 3 bytes long, Data A, at least one | Turbocharger Compressor
sensor must be supported in bits 0 | Inlet Pressyre
—thits 2—=7must e -
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