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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft Interdational Stand
the technical committees are circulated to the member bodies for voting--Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.
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consists of the following parts, under the general title,Road vehicles — Communication betw
external equipment for emissions-related diagnostics:
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Terms, definitions, abbreviations and acréhyms

Diagnostic connector and related electrical circuits, specification and use
External test equipment
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Diagnostic trouble-code definitions
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Introduction

ISO 15031-5:2006(E)

ISO 15031 consists of a number of parts which, taken together, provide a coherent self-consistent set of
specifications to facilitate emissions-related diagnostics. Parts 2 through 7 are based on SAE recommended
practices. This part is based on SAE J1979 SEP97 (E/E Diagnostic Test Modes).

ISO

TOUST-T provides an introduction to the series of International standards.

Thig part of 1ISO 15031 is based on the Open Systems Interconnection (OSI) Basic Referende Model in
accprdance with ISO/IEC 7498 and ISO/IEC 10731, which structures communication/ systems|into seven
laygrs as shown in the table below.
Table 1 — Applicability and relationship between documents
Applicability OSI 7 layer Emissions-related-diagnostics
. ISO 11898,
Physical (layer 1) ISO 9141-2 ISO 14230-1 SAE J1850 15d 157654
) ISO 11898,
Data link (layer 2) ISO 9141-2 1ISO_14230-2 SAE J1850 1sd 15765-4
Seven layer
agcording to _ . . 1SO|15765-2,
ISPIEC 7408 | TNetwork (layer 3) 1Sq 15765-4
and
ISA/IEC 10731 Transport (layer 4) — — — —
Session (layer 5) — — — ISC 15765-4
Presentation (layer 6) — — — —
Application (layer 7) 1ISO“15031-5 ISO 15031-5 ISO 15031-5 IS 15031-5
© I1SO 2006 — All rights reserved \4
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Scope

ired to be supported by motor vehicles and external test equipment fop-diagnostic purposes w|
otor vehicle emission-related data. Any external test equipment meeting’the requirements of |
these messages to retrieve emissions-related information from the wehicle.

h section of this part of ISO 15031, which specifies additional detail to existing sections of
14230-4, SAE J1850, and ISO 15765-4 supersede those specifications.

E This part of ISO 15031 provides the mechanism tg-satisfy the requirements included in the col
lations and not all capabilities included in this document:are required by the country-specific regulations
15031 also is not considered a final authority for interpretation of the regulations, so readers should d
cability of capabilities defined in this document for their specific needs.

Normative references

following referenced documents™~are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

9141-2, Road vehiclés)— Diagnostic systems — Part 2: CARB requirements for interchang
rmation

9141-2/Amendment 1, Road vehicles — Diagnostic systems — Part2: CARB requin
rchange of digital information

14230-4, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 4: Requ
5sion-related systems

part of ISO 15031 specifies diagnostic services and functionally addressed ‘request/respons¢ messages

hich pertain
50 15031-4

SO 9141-2,

Lintry-specific
. This part of
etermine the

For dated
referenced

ye of digital

ements for

rements for

ISO 15031-1, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 1: General information

ISO/TS 15031-2, Road vehicles — Communication between vehicle and external equipment for emissions-
related diagnostics — Part 2: Terms, definitions, abbreviations and acronyms

ISO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

ISO 15031-4, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 4: External test equipment
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ISO 15031-6, Road vehicles — Communication between vehicle and external equipment for emissions-related

diagnostics — Part 6: Diagnostic trouble code definitions

ISO 15765-2, Road vehicles — Diagnostics on Controller Area Networks (CAN) — Part 2: Network layer

services

ISO 15765-4, Road vehicles — Diagnostics on Controller Area Networks (CAN) — Part 4: Requirements for

emissions-related systems

SAE J1850: MAY2001,Class B Data Communications Network Interface

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15031-2 and the following apply
3.1
absolute throttle position sensor

value intended to represent the throttle opening

NOTE For systems where the output is proportional to the input voltage, this valué«is the percent of maximum
signal. For systems where the output is inversely proportional to the input voltage, this value is 100 % minus the perce

nput
nt of

maximum input signal. Throttle position at idle usually indicates greater than 0 %, and.throttle position at wide open thiottle

usually indicates less than 100 %.

3.2

bank
specific grdup of cylinders sharing a common control sensor;'bank 1 always containing cylinder numby{
bank 2 the ppposite bank

NOTE If there is only one bank, bank #1 DTCs is used, and the word bank may be omitted. With a single “b
system utilising multiple sensors, bank #1 DTCs is used idéntifying the sensors as #1, #2, #3 in order as they move fu
away from the cylinder(s).

3.3
base fuel schedule
the fuel calipration schedule programmeéd‘into the Powertrain Control Module or PROM when manufacture
when updated by some off-board source, prior to any learned on-board correction

34

Calculated|Load Value
for spark ignition engines; typically an indication of the current airflow divided by peak airflow at wide @
throttle as 4 function ofipm, where airflow is corrected for altitude and ambient temperature

br 1,

ank”
rther

d or

pen

NOTE 1 his definition provides a unit-less number, and provides the service technician with an indication of the
percent engine capacity that is being used.

NOTE 2 e of
airflow in the calculation.

3.5

client

function that is part of the tester and that makes use of the diagnostic services

NOTE A tester normally makes use of other functions such as data base management, specific interpretation,

man-machine interface.

3.6
continuous monitoring
sampling at a rate no less than two samples per second

2 © I1SO 2006 — All rights reserved
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3.7

convention

Cvt

column integrated in each message table which marks each parameter included

NOTE The following conventions are used: C = Conditional: the parameter marked “C” in a request/response
message is present only under a condition specified in the bottom row of the message table. M = Mandatory: the
parameter marked “M” in a request/response message table is always present. U = User optional: the parameter marked
“U” in a request/response message table is or is not supplied, depending on dynamic usage by the manufacturer. The
convention recommends a mnemonic, which might be used for implementation. In no case is the specified mnemonic a
mandatory requirement for any implementation.

3.8

Ele¢tronic Control Unit

EC

gengric term for any electronic control unit

3.9
Fuel Trim
FT
feedback adjustments to the base fuel schedule

NOTE Short-term fuel trim refers to dynamic or instantaneous adjustments. Long-term fuel trim refers tp much more
gradqual adjustments to the fuel calibration schedule than short-term trim» adjustments. These long-term| adjustments
compensate for vehicle differences and gradual changes that occur over time.

3.1(
negative numbers
sigrled binary, the most significant bit (MSB) of the binary number used to indicate positive (0) / negative (1)

NOTE 1 2s complement: negative numbers are repreésented by complementing the binary number and thep adding 1.

EXAMPLE — 0,99 = 8001 hex = 1000 000Q(0000 0001 binary
0 = 0000 hex = 0000 0000-0000 0000 binary
+ 0,99 = 7FFF hex=01111111 1111 1111 binary

NOTE2 (- 0,99)+ (+ 0,99) = 0.

3.11
number
expfessed by this symbol “#’

3.14
P2,|P3 timing parameter
applicationtiming parameters for the ECU(s) and the external test equipment

3.13
server
function that is part of an electronic control unit that provides the diagnostic services

NOTE This part of ISO 15031 differentiates between the server (i.e. the function) and the electronic control unit so
that this document remains independent from the implementation.

3.14

service

information exchange initiated by a client (external test equipment) in order to require diagnostic information
from a server (ECU) and/or to modify its behaviour for diagnostic purpose

NOTE This is also the equivalent of test mode or mode.

© I1SO 2006 — All rights reserved 3
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4 Symbols and abbreviated terms

CVN
ECM
ISR
LSB
MSB
NRC
PCM
SI
TCM

Calibration Verification Number
Engine Control Module
Interrupt Service Routine

Least Significant Bit

Most Significant Bit

Negative Response Code
Powertrain Control Module
International System of Units

Transmission Control Module

5 Technical requirements

5.1 Gengral requirements

The requirgments specified in this clause are necessary to ensure proper operation of both the external
equipment fand the vehicle during diagnostic procedures. Externaltest equipment, when using messa
specified, shall not affect normal operation of the emission control‘system.

5.2 Diagnhostic service requirements

5.2.1 Multiple responses to a single data request

The request messages are functional messages, which means the external test equipment will request

test
ges

Hata

without knowledge of which ECU(s) on the vehicle will respond. In some vehicles, multiple ECUs may resgond
with the information requested. Any external test equipment requesting information shall therefore have
provisions fpr receiving multiple responses.

IMPORTANT — All emissions-related OBD ECUs which at least support one of the services defined in
this part off ISO 15031 shall support service $01 and PID $00. Service $01 with PID $00 is defined as|the
universal “{finitialization/keep-alive/ping” message for all emissions-related OBD ECUs.

5.2.2 Apglication timing parameter definition

5221 Qverview

The definition of PZand P3 1S Included in this clause. A SUbSCrIpt IS added to each uming parameter to identify

the protoco

— P2 ine, P3kaine: P2, P3 for ISO 9141-2 and ISO 14230-4 protocols

— P24g50: P2 for SAE J1850 protocol

— P2caN:

P2 for ISO 15765-4 protocol

IMPORTANT — It is the vehicle manufacturer’s responsibility to specify a shorter P2 timing window
than specified in this part of ISO 15031 for each emission-related server/ECU in the vehicle to make

sure that n

etwork topology delays of the vehicle architecture are considered.

© I1SO 2006 — All rights reserved
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5.2.2.2

ISO 15031

Definition for ISO 9141-2

-5:2006(E)

For ISO 9141-2 interfaces, Data Link Layer response time requirements (P1, P4) are specified in ISO 9141-2.

Table 2 specifies the application timing parameter values for P2 and P3.

Table 2 — Definition ISO 9141-2 application timing parameter values

message(s) and start of new external test equipment request mg
external test equipment may<{send a new request message if

Parameter | Minimum | Maximum Description
value |value (ms)
(ms)
P2k ine 25 50 Time between external test equipment request message and-th¢ successful
Kely Bytes: transmission of the ECU(s) response message(s). Each OBDyECU shall start
308 $08 sending its response message within P2y _i,e after the request|message has been
correctly received. Subsequent response messages shall also be] transmitted
within P2y _jine Of the previous response message for multiple messageg responses.
P2k ine 0 50 Time between external test equipment request/message and th¢ successful
Kely Bytes: transmission of the ECU response message(s). The’OBD ECU shall s$tart sending
$94 $94 its response message within P2y i, after the request message¢ has been
correctly received. Subsequent responseCmeéssages shall also be| transmitted
within P2y _jine Of the previous response message for multiple message responses.
B 3k.ine 55 5000 |Time between the end of an ECU(s) successful transmission pf response

bssage. The
Il response

messages related to the previously sent request message have bgen received

and if P3k_jine Minimum time\expired.

ECU implementation guideline: TX (transmit) and RX (receive) line ar¢ connected.

Each transmitted byte\is read back by the receiver in the ECU. Upon
of a received byte;‘e.g. last byte of a request message (checksu

e reception
) from the

tester, the ECU.shall reset the P3 timer value to zero. If the ECU supports the

request message, it will start transmitting the response message

ithin the P2

timing window. Each transmitted byte will cause the P3 timer value tp be reset. If
the ECULdoes not support the request and does not send a responise message

then‘inva single OBD ECU system the P3 is started with the last byt
theurequest message. In a multiple OBD ECU system a response mes
one or more ECUs shall cause the P3 timer value to be reset in all EQ
any ECU not supporting the request message.

received of
sage by any
Us including

© I1SO 2006 — All rights reserved
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5.2.2.3 Definition for ISO 14230-4
For ISO 14230-4 interfaces, Data Link Layer response time requirements are specified in ISO 14230-4.

Table 3 specifies the application timing parameter values for P2 and P3.

Table 3 — Definitions of ISO 14230-4 application timing parameter values

Parameter | Minimum | Maximum Description
value value
(ms) (ms)
P2k jine 25 50 Time between external test equipment request message and the succegsful

transmission of the ECU(s) response message(s). Each OBD ECU (shall start
sending its response message within P2y e after the request message-has Heen
correctly received. Subsequent response messages shall also be transmitted
within P2y _ine Of the previous response message for multiple message responses.

P3k.iine 55 5000 Time between the end of an ECU(s) successful transmission of respgnse
message(s) and start of new external test equipmentirequest message. [The
external test equipment may send a new request message if all respgnse
messages related to the previously sent request message have been rece|ved
and if P3k_jjne minimum time expired.

ECU implementation guideline: TX (transmit)sand’RX (receive) line are connedted.
Each transmitted byte is read back by the receiver in the ECU. Upon the recegtion
of a received byte, e.g. last byte of a _request message (checksum) from|the
tester, the ECU shall reset the P3 timer value to zero. If the ECU supports| the
request message, it will start transmitting the response message within thg P2
timing window. Each transmittedcbyte will cause the P3 timer value to be resgt. If
the ECU does not support the‘request and does not send a response message,
then in a single OBD ECU system the P3 is started with the last byte received of
the request message. Incga multiple OBD ECU system, a response messagée by
any one or more ECUs, shall cause the P3 timer value to be reset in all ECUs
including any ECU,not supporting the request message.

5.2.2.4 Implementation guidance examplée for ISO 9141-2 and ISO 14230-4 protocols

This subclduse provides an implementation example for client/external test equipment and server/ECU. |It is
assumed that the client (external test’equipment) communicates to a vehicle with two (2) emission-related
OBD servels (ECUs). The client.requests a CVN, which is only supported by server #1 (ECU #1) with twg (2)
response njessages. Server #2(ECU #2) is not flash programmable. Figure 1 graphically depicts the tiring
handling in[the client and two(2) servers for a functionally addressed request message. A description follows
the figure that referencesthe’points marked in Figure 1.

From a seryer pointief view, there is no difference in the timing handling compared to a physically addregsed
request mepsage.. The server shall reset the P3, ;. timer value on each received byte regardless of whether
the byte is [part\of a request message or a response message from any another server or an echo from its
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 International Standard but an important system supplier
responsibility. Some general server timing parameter implementation guidelines are described in this
subclause. The server time stamps each receiver interrupt event and restarts/resets the P3y e 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 1 only shows a P3y e server f€Start after the
reception of the first byte and last byte (checksum) of a received message. The P3y_jine server restart is
required on each received byte. The received message can be either a request message from the client or a
response message from any other server connected and initialized by the 33 hex address. If the server has
received a complete message, it compares the target address with the 33 hex address.

6 © I1SO 2006 — All rights reserved
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Figure 1 shows the client and two (2) initialized servers connected via K-line (either 1SO 9141-2 or
ISO 14230-4 protocol). The relevant events for the client and both servers are marked and described.

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

message to the servers.

b) Both servers and the client receive a byte of a message via a receive interrupt by the UART. The ISR
(Interrupt Service Routine) either restarts the P2y j;,o/P3k_jine timers or time stamps the received byte.
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d)

)]

h)

5.2.2.5

The completion of the request message is indicated in the client with DL_Data.confirmation. When
receiving the DL_Data.confirmation, the client starts its P2 ;.. and P3¢ timer, using the default reload
values P2K-Iine_max and P‘?’K-Iine_maX'

If the last message byte is received, each server checks whether the received message includes a target
address which matches the 33 hex address. If the result is a match (server #1 and #2), then the
completion of the request message is indicated in the servers via DL_Data.indication and each server
determines whether it supports the request and has a message available to respond with. If a server
determines that the address in the received message is different from 33 hex, or if the address is a match
but no response needs to be sent (server #2), the P2 timer is stopped. Since the P3y . timer has
already been restarted, no further action is required. If a response message is available and has to be
sent (SETVEr #T, but not Server #2), then the transm on of the TesSponse message shail be started after
P2y ind min timing is expired.

Server|#1 starts the response message by indicating a DL_Data.request from the application to the gata
link layer and at the same time stops its P2y ;.o timer.

Both servers and the client receive a byte of a message via a receive interrupt by, the"UART. The |ISR
(Interrypt Service Routine) restarts the P2, i,o/P3k.ine timers or time stamps theireeeived byte and the
client igsues a DL_Data_FB.indication to the application layer.

The cgmpletion of the response message is indicated in the client with“~DL_Data.indication. When
receiving the DL_Data.indication, the client starts its P2y .o and P3y ,c\timer, using the default reload
values I32K-Iine_max and I33K-Iine_maX'

Both servers have received the last byte of a message via a receive interrupt by the UART. The |ISR
(Interrypt Service Routine) either resets the P2y ;i,o/P3k_jine timers or time stamps the received byte. [The
compldgtion 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 tjmer.
r #2 the message is received and the P3,_;,aitimer is restarted, but no DL_Data.indicatign is
forwarded to the application because the target address does not match the 33 hex (target address offthis
message is the tester address F1 hex).

The clignt application detects a P2y e mayx tiMeout, which indicates that all response messages from alll
serverg are received. B

The client application indicates that R3y jine min IS reached and that the P3
open tg send a new request messagée [see a)].

line timing window is how

efinition for SAE J1850

For SAE J[1850 network interfaces, the on-board systems shall respond to a request within P2;,g5 pf a

request or

previous response message. With multiple response messages possible from a single request

message, this allows as'tuch time as is necessary for all ECUs to access the data link and transmit their

response
can either
received, t
specified in[T@ble 4.

essage(s)\If there is no response message within this time period, the external test equipment
ssume-no response message will be received, or if a response message has already Heen
t no more response messages will be received. The application timing parameter value P24k, is

Table 4 — Definition of SAE J1850 application timing parameter values

Parameter | Minimum Maximum Description
value value
(ms) (ms)
P2 ;4850 0 100 Time between external test equipment request message and the successful

transmission of the ECU(s) response message(s). Each OBD ECU shall
attempt to send its response message (or at least the first of multiple response
messages) within P2,.g50 after the request message has been correctly
received. Subsequent response messages shall also be transmitted within
P2 1859 of the previous response message for multiple message responses.
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5.2.2.6 Definition for ISO 15765-4

For CAN bus systems based on ISO 15765-4, the (all) responding ECU(s) of the on-board system shall
respond to a request message within P2.,y. The table below specifies the application timing parameter

values for P2.

Table 5 — Definition of ISO 15765-4 application timing parameter values

Parameter | Minimum | Maximum Description
value value
(mas), (mas),

P2cAN 0 50 Time between external test equipment request message and(the’feceipt of all

unsegmented response messages and all first frames of segmentgd response
message(s).
In case the vehicle’s network architecture uses a gateway to repoft emissions-
related diagnostic data, all unsegmented response messages pnd all first
frames of segmented response message(s) shall be received by [the external
test equipment within P2¢an.

R2*cAN 0 5000 Time between the successful reception, of’a negative response message with
response code $78 and the next ré€sponse message (positive |or negative
message).

A negative response message with NRC 78 hex shall not be|used as a
response message to a service $01 request.
5.2.2.7 Implementation guidance example for ISO15765-4 protocol

5.2..71

Figdre 2 graphically depicts the timing handling in the client and two (2) servers for a functionally

Functional OBD communication during defaultSession

addressed

reqliest message during the default session: A description follows the figure that references the pojnts marked

in Fljgure 2.
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client server # 1 server # 2

I
N_USData.req —@ | |

Figure 2 — Functional OBD communication: Default response timing
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timeout = i
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From a seryer point of view, there is no difference in the~timing handling compared to a physically addregsed

request mepgsage, but the client shall handle the timing-differently compared with physical communication.

a)

b)

c)

d)

f)

10

The dipgnostic application of the client~starts the transmission of a functionally addressed reqlest
message by issuing an N_USData.req to’ its network layer. The network layer transmits the reqpest
message to the servers. A functionallyraddressed request message shall only be a single-frame mesgage.

The completion of the request message is indicated in the client via N_USData.con. When receivind the
N_USData.con, the client starts' its P2,y timer, using the default reload value P2.,y. For simplicity,
Figure P assumes that the.client and the server are located on the same network.

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

The functionally‘addressed servers are required to start with their response messages within P2, after
the reg¢eption of N_USData.ind. This means that in case of multi-frame response messages,| the
FirstFrametshall be sent within P2.,y and, for single-frame response messages, that the SingleFrame
shall bI sent within P2 -

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

When receiving the FirstFrame/SingleFrame indication of an incoming response message, the client
either stops its P25,y in case it knows the servers to be expected to respond and all servers have
responded, or keeps the P2,y 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
P2: N timer.
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The completion of the transmission of the response message will also be indicated in the servers via
N_USData.con.

Functional OBD communication during defaultSession with enhanced response timing

Figure 3 graphically depicts the timing handling in the client and two (2) servers for a functionally addressed
request message during the default session, where one server requests an enhanced response timing via a
negative response message including response code 78 hex. A description follows the figure that references
the points marked in Figure 3.
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Pen
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Pen
=no

Pen
=no

Ren
from

Pen
=en

N_USData.ind

©

@- N_USData.con
|

stop (5000 ms)

Y
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Figure 3 — 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 with 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 P2,y timer, using the default reload value P2 ,y. For the response

messa
networ
assum

c) Theco

d) The fu
recepti
shall b
within
P2caN
respon

e) Upont
aN U
client t

ge, the value of the P2, timer shall consider any latency that is involved based on the vehicle

design (e.g. communication over gateways, bus bandwidth, etc.). For simplicity, the fi
bs that the client and the server are located on the same network.

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

hctionally addressed servers shall start with their response messages within P2.,y after
bn of N_USData.ind. This means that in case of a multi-frame response messages, the FirstFr
p sent within P2,y and for single-frame response messages, that the SingleFrame shall be
P2:-aN- In case any of the addressed servers cannot provide the requgsted information within
response timing, it can request an enhanced response-timing window by sending a nega
5e message including response code 78 hex (this is not allowed forservice $01).

he reception of the negative response message within the client,/the client network layer gener
BData.ind. The reception of a negative response message .with response code 78 hex causes
b continue its P2,y timer in order to observe other setvers to respond within P2, In addi

the clignt establishes an enhanced P2*-,\timer for observation of further server #1 response(s).
client ghall store a server identification in a list of pending response messages. Once a server th

stored

as pending in the client starts with its final response message (positive response messag

negatije response message including a response code other than 78 hex), it is deleted from the li

pendin

) response messages. For simplicity, Figure®5 only shows a single negative response mess

including response code 78 hex from server #1.

f)  Server

#2 transmits a FirstFrame of a multi-frame response message within P2*-,y. The reception o

FirstFrame is indicated in the client network layer by a N_USDataFF.ind. Figure 5 shows when the ¢
receivgs the start of the response message of the second server.

g) Server

#1 previously indicated to)the client (e) enhanced response timing. Once server #1 can pro

the requested information, it starts with its final response message by issuing a N_USData.req t

networ|
then a

layer. If server #4-Can still not provide the requested information within the enhanced P2*
further negative.response message including response code 78 hex can be sent. This will cg

the clignt to reload its R2*- 5 timer value again. A negative response message including response d

78 hex

from a serverithat is already stored in the list of pending response messages has no affect tg

client ipternal list of ‘pending response message.

h) Server

#1Aransmits a FirstFrame of a multi-frame response message within P2*- . The reception o

hure

the
hme
sent
the
tive

ates
the
ion,
The
at is
B or
5t of
age

the
ient

vide
b its
CAN>
use
ode
the

the
ient

FirstFrame is indicated in the client network layer by a N_USDataFF.ind. Figure 5 shows when the ¢
receives the start of the response message of the server #1. The client removes server #1 from

interna

| list of pending response messages.

i)  The client network layer will generate a N_USData.ind.

j)  These

5.2.3 Min

rver network layer will generate a N_USData.con based on the completion of the transmission.

imum time between requests from external test equipment

the

5.2.31 1ISO 9141-2, ISO 14230-4 — Minimum time between requests from external test equipment

For ISO 9141-2 (K-line) interfaces, the required times between request messages are specified in ISO 9141-2.

12
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For ISO 14230-4 (K-line) interfaces, the required times between request messages are specified in

ISO 14230-4. Figure 4 shows an example of a request message followed by four (4) response messages and
another request message.

Start P2 and P3 Start P2 and P3
P23 K-Line P2,3 K-Line

-

|

0 255055 4000 5000 0O 255055 4000 5000
I 1 11 | | I 1 11 | |

Start P2 and P3 T I Start P2 and P3 T I Start P2 and P3
P2,3 K-Line P2,3 K-Line P2,3 K-Line

0 255055 4000 5000 0O 255055 4000 5000 0O 255055 4000 5p00
| 1 11 | | I 1 11 | | | 1 11 |

Start of next fequest

A A A A A A

External Test Equipment

| Request Request I

t
OBD ECU #1 Response Response

OBD ECU #2 Response

OBDECU#3 Response

Figure 4 — ISO 9141-2 (Key Bytes:-$08 $08) and ISO 14230-4 application timing parameteroverview
5.2.3.2 SAE J1850 — Minimmum time between requests from external test equipment

For[SAE J1850 network interfaces, an external test equipment shall always wait for a response message from
the [previous request,.or-ho response” time-out before sending another request message. If thg number of
response messages.is known and all response messages have been received, then the external test
equjpment is permitted to send the next request message immediately. If the number of responsg¢ messages
is npt known, then‘the external test equipment shall wait at least P2 g5, maximum time.

Figdre 5 shows an example of a request message followed by four (4) response messages and another
reanest message.
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Start P2 Start P2
J1850 - P2 1850 -
0 100 0 100
| | | |
Start P2 T | Start P2 | Start P2
J1850 - P2 1850 - P2 1850 _
5 0 100 100 0 100
g | L L |
=}
LIDJ- Confirmatipn | I | I\ Start of next Start of next
b | T 1 i . .
2 I I : : request if request if
= | | number of number (of
g | | | | | responses respenses
2 i i i i is known is'not'known
8 | | | |
Requgst | | I I [ Next Request | Next Reques

OBD ECU ¥ 1 Response | | Response | | 1

OBD ECU #2 Response | |

OBDECU#3 Response

Figure 5 — SAE J1850 application4iming parameter overview

5.2.3.3 IB0O 15765-4 — Minimum time between requests from external test equipment

For ISO 18765-4 network interfaces, the external test equipment may send a new request mesgage
immediately after it has determined that all‘responses related to the previously sent request message have
been receied. If the external test equipment does not know whether it has received all response messages,
(e.g. after gending the initial OBD request message: Service $01, PID $00), it shall wait (P2,N maximum)
after the lagt request (if no responses-are sent) or the last response message. The timer P2,y of the extgrnal
test equipmient starts with the confirmation of a successful transmission of the request message.

Figure 6 shpws an example-of-a request message followed by three (3) single-frame response messages|and
another request message.
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Start P2

ISO 15031-5:2006(E)

Figd

response message and another request message. The.next request message can be sent immed

P2 can -
€
o 0 50
§ | |
2
w Confirmation & SF Indication & SF Indication SF Indication + A Start of A Start of
2 response response response Next Request Next Request
2 :
- | |
c '
5 I :
x
5 | |
i | Next Request
T | i' #ofECUs NEexXt Request i # o |
| Request | | | is known ECUs is not knowid
! 1 f
Single Frame | '
®BD ECU # 1 Response | |
Single Frame |
@PBD ECU #2 Response :
Single Frame
®BD ECU # 3 Response
Figure 6 — ISO 15765-4 application timing parameter (Single Frame Response Messages) pverview

re 7 shows an example of a request message followed\by two (2) single frames, one (1) myltiple frame

ately by the

extgrnal test equipment after completion of all response messages in case the transmission of the response

megsages takes longer than P2,,y even if thesexternal test equipment does not know the

responding ECUs.

Start P2

number of

P2 can _
0 50

3 ] ]

D

B Confirmation A A FF Indication *SF Indication SF Indication End Indication* A Start of

1% response # 1 ! response # 2 response # 3 response # 1 Next Requept

3 | i |

D

I ! | !

I |

b ! | !

i ‘

| Request | : | Next Requesst
| | -
l t
QBD ECU# 1 | Multiple Frame Response
S;I IH:U :_IGIIIC
OBD ECU # 2 Response
Single Frame

OBD ECU # 13

Response

Figure 7 — ISO 15765-4 application timing parameter (Single and Multiple Frame Response Messages
not finished within P2 5\ ) overview

NOTE

The Network Layer timing parameters for the multiple frame response are not shown. Network Layer timing
requirements for legislated diagnostic messages are specified in ISO 15765-4.

© 1SO 2006 — All rights reserved
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Figure 8 shows an example of a request message followed by one (1) single frame, one (1) multiple frame
response message (completion within P2-,y) and another request message. The next request message can
be sent immediately by the external test equipment after completion of all response messages if the external
test equipment knows the number of responding ECUs. If not, it needs to wait with the next request message
to send until P2,y is expired.

Start P2
P2 can o
0 100
| |
c
g Confirmation EE Indication  SE Indication 4 End Indication Start of Start of
-% response # 1 response # 2 | response # 1 Next Request Next Request
]
@
(0]
: |
©
£
[4]
b= | Next Request
w if # of ECUs Next Requestlif # of
Request | is known ECUs is\not known
l 1
OBD ECU #1 Multiple Frame Response
OBD ECU k2 S:lee Frame
esponse

Figure 8 —+ ISO 15765-4 application timing parameter (Single.and Multiple Frame Response Messages
within P2 ,y) overview

NOTE The Network Layer timing parameters for the multiple frame response are not shown. Network Layer tijning
requirementg for legislated diagnostic messages are specified,in ISO 15765-4.

5.2.3.4 180 15765-4 — ECU behaviour to a.request for supported/non-supported OBD information

Figure 9 shpws an example of a typical vehicle OBD configuration.

2 B
A /
[ |
oa
oo C
[ |

Key

A Externaltestequipment
B ECM (Engine Control Module)
C TCM (Transmission Control Module)

Figure 9 — External test equipment connected to two (2) OBD ECUs

A service shall only be implemented by an ECU if supported with data (e.g. PID/OBD Monitor ID/Test
ID/InfoType supported), except for Service $01 and PID $00 which shall be supported by all emissions-related
ECUs.

Typically, the ECM supports OBD Monitor IDs, which the TCM does not support. In case the external test
equipment requests the status of such OBD Monitor ID supported by the ECM, the ECM sends a positive
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response message and the TCM does not send a response message (no negative response message
allowed). The external test equipment knows that the TCM will not send a positive response message based
on the OBD Monitor ID supported information retrieved prior to the latter request.

This shall be implemented to enhance the overall diagnostic communication performance between the
external test equipment and the vehicle ECUs (see 5.2.3.3).

5.2.4 Data not available

5241

1ISO 9141-2, ISO 14230-4, and SAE J1850 — Data not available

The)
the

For
the
a sf

For
datg
fung
bec
resy

Some services are supported by a vehicle, but data may-net always be available when req

Seryices $05 and $06, if the test has not been run since test results were cleared, or for Service $
franpe data has not been stored, or for Service $09 if the-engine is running, valid data will not be a
thege conditions, the manufacturer has the option eitherto not respond or to respond with data th
(ISP 9141-2 and SAE J1850 only). The functionat*description for these services discuss the
detgrmine if the data is valid.

5.24.2 ISO 15765-4 — Data not available

Thefe are four (4) conditions for which'data is not available:

re are two conditions for which data is not available. One condition is that the service is not-sag
bther is that the service is supported but data is currently not available.

SAE J1850 and ISO 9141-2 interfaces, there will be no reject message to a functionalrequest
request is not supported by the ECU. This prevents response messages from all(ECUs that do
rvice or a specific data value.

ISO 14230-4 interfaces, there will be a response message to every request message either p
) or negative. In order to avoid unnecessary communication the ECU(s) which does (do) ng
tionally requested PID, TID, or INFOTYPE is permitted to not_send a negative respons
huse another ECU will send a positive response message. Format and possible codes
onses are specified in 5.3.4.

Request message is not supported: The ECU(s) which does (do) not support the functig
message shall not send any response message.

Request message-is supported but data is not supported: The ECU(s) which does (do)
functional request’message but does (do) not support the requested data (e.g. PID, OBD Mon
or INFOTYPE)'is' (are) not allowed to send a negative response message because another E(
a positive tesponse message. If the external test equipment sends a message including m
and each Jemission-related ECU does not support all requested PIDs, then each ECU s
positive.tesponse message including the supported PID(s) and data values and shall not seng
response message. If an ECU does not support any of the PIDs requested, it is not allowe
negative response message.

ported, and

message if
not support

bsitive (with
t support a
e message
of negative

lested. For
02 if freeze
ailable. For
at is invalid
method to

nal request

support the
itor ID, TID,
U will send
ultiple PIDs
hall send a
a negative
d to send a

Request message is supported but data is currently not available: The ECU(s) which does (do)

support the functional request message but does (do) not currently have the requested da

ta available

shall respond with a negative response message with response code $22 - ConditionsNotCorrect
(negative response message format is specified in 5.3.3). For Service $06 the use of a negative response
message including response code $22 is not permitted. For Services $04 and $09 the use of a negative
response message including negative response code $22 is allowed only during conditions specified by

OBD regulations.

Request message is supported but data is not available within P2 timing: The behaviour of the

ECU(s) and the external test equipment is specified in 5.2.4.3.
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5.24.3

5.24.31

Data not available within P2 timing

Overview

The following subclauses specify the request/response message handling for each protocol if the data is not
available within the P2 timing in the ECU(s). The description in the sub section only applies to Service $09,
InfoType $06 Calibration Verification Numbers.

5.2.4.3.2 1SO 9141-2 — Data not available within P2 timing

If an ECU(\) auppwtc the—fumctionat |cqucot mMecSSage but-doesrot-have-the |cqucatcd data—avaitabte-wijthin

P2 timing, then a retry message handling routine shall be performed as follows:

a) If the rgsponse message is not received within P2, ..., the external test equipment shall stop retryind the
request message after one (1) minute from the original request.

b) The refry message shall be sent at least every four (4) seconds (between 55 ms and’4.000 ms). The fetry
message keeps the bus alive and prevents the external test equipment from having\to’re-initialize the|bus
(P3k_Lihe time out).

c) The EQUs, which either have already sent a positive response messagé.or have not sent a posjtive
responge message shall not restart the requested internal routine again¢

d) The external test equipment shall record if all ECUs have sentthe expected number of respgnse
messages.

e) After sficcessful completion of all response messages, the-€xternal test equipment shall send a reqliest
message which is “not equal” to the “Repeated Request’\message.

Additional description is included in the functional description of the corresponding service.

Start P2 Start P2 Start P2
and P3 - and P3 and P3
P2,3 K-Line P2,3 k-Line P2,3 k-Line
0255055 4000 5000 0255055 4000 5000 0255055 4000 5000
I I I I N . I N .
A A A A A
Start A2 i Start\P2 it StartP2 Start P2 i
. andP | and,P3 | and P3 and P3 |
= | P2,3 keLine P2,3 (.Line P2,3 k.Line P2,3 k.Line
g 0355055 4000 5000 0255055 4000 5000 0255055 4000 5000 0255055 4000 5000
3 101 L1 [ L1011 [ L1011 [
L
3 A 4 | A + | | T A A |
R . |
£ : :
L : ) : I i !
il i | | i Next Request
‘ | | Request | | | : Request Not Equal
|Request k | repesied — repeaied i : Request Repedted
| >
| | ! | .
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Figure 10 — ISO 9141-2 (Key Bytes: $08 $08) — Data not available within P2 timing handling overview
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For 1ISO 9141-2 with key bytes $94 $94, the response message timing P2, ;. shall be according to table
“Definition of ISO 9141-2 application timing parameter values”.

5.2.4.3.3 1SO 14230-4 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available within
P2 timing, handling shall be performed as follows:

a) The ECU(s) shall respond with a negative response message with response code $78 -
RequestCorrectlyReceived-ResponsePending within P2 timing.

b) [ECUs which require more time than P2, ;.. to perform the requested action shall repeat-the negative
response message with response code $78 prior to expiration of P2, ;.. until the pesitiye response
message is available.

c) |After all positive response messages have been received or a time out P2 scMax has o¢curred, the
external test equipment shall wait until P3,_ j,cmin is reached to send a new yéquest messags.

Start P2 Start P2
and P3 and.P3
P2,3 K.Line _ P2,3 K-Line _
0 25 50 5000 0 25 50 5000
| 1 1 | L 1 1 |
Ao A Start of
N Start P2 | Start B2 | next request
3 and P3 and\P3
P2,3 -Line _ P23 k-Line _
0 25 50 5004 0 25 50 5000
L 1 1 ! | 1 1 |
) | '
Start P2 | I Staft'P2 | |
and P3 I and P3
E P2,3 K-Line - | P2,3 k-Line o
0 25 50 5000 0 25 50 5000
| 1 1 | | L 1 1 |
A A : A
Confir-
mation | !
I Request | | Request I
1 1 >
Neg. Response ' Positive t
OBP ECU#1 with R€=$78 | | Response
OBD ECU # 2 Nfag. Response Positive
with RC=$78 Response
OBIp EGU #3 gzzg‘;sse

Figure 11 — ISO 14230-4 — Negative response code RC=$78 handling overview

5.2.4.3.4 SAE J1850 — Data not available within P2 timing

If an ECU(s) supports the functional request message but does not have the requested data available within
P2 timing, then a retry message handling routine shall be performed as follows:

a) If the response message is not received within P2 ,45,, the external test equipment shall stop retrying the
request message after one (1) minute from the original request.
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b) The retry message shall be repeated after thirty (30 + 1) seconds.

c)
messages.

The external test equipment shall record if all ECUs have sent the expected number of response

Additional description is included in the functional description of the corresponding service.

Start P2
P2 1850
0 100
| |
Start PJ T

= 1 P2 1850
OE) >
o 0 30000 60000
3 | | |
i
» A A A External Test A A A A A A Startof A
2 Equipment next fequest
© repeats
c
@ request
& Next Request

| Repeated Not Equal
| Request | Request Request Repeated
OBD ECU # 1 Positive Positive t

Response| [Response
OBD ECU # 2 Positive
Response
OBD ECU # 3 Positive
Response

Figure 12 — SAE J1850 — Data not available within P2 timing handling overview

5.2.4.3.5 |Data not available test conditions fot protocols: ISO 9141-2, ISO 14230-4 and SAE J185(
There are tyvo conditions for which data is not-available:
a) Servicelis not supported.
b) Servicelis supported but data-js not available at the time that the request is made.
Table 6 indicates the propér server/ECU response for each protocol as detailed in 5.2.4.1.
Table 6 +— Proper response from server/[ECU with ISO 9141-2, ISO 14230-4 and SAE J1850 protocpl
Condition 1ISO 9141-2 SAE J1850 1ISO 14230-4
a)  Service $64-netsupported—-AIHECUsrustrespend-o AH-ECHs-mustrespond-te AH-ECYs-rrustrespene-te-Service
Service $01 PID $00 if Service | Service $01 PID $00 if Service | $01 PID $00 if Service $01 is
$01 is supported. If Service $01 is supported. If Service supported. If Service $01 is not
$01 is not supported, no $01 is not supported, no supported, ECU can either not
response is allowed. response is allowed. respond or send a negative
response ($7F, $01, $11)
b)  Service $01 unsupported No response preferred, No response preferred, ECU can either not respond or
PID requested positive response is allowed positive response is allowed send a negative response ($7F,
$01, $12)
c) Service $01 supported PID [ Respond within P2 timing Respond within P2 timing Respond within P2 timing
requested
20 © 1SO 2006 — Al rights reserved
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TID requested, no stored
data available

positive response is allowed

positive response is allowed

Condition 1ISO 9141-2 SAE J1850 1ISO 14230-4
d) Service $02 not supported The ECU shall not respond The ECU shall not respond ECU can either not respond or
send a negative response ($7F
$02, $11)

e) Service $02 supported PID PID $02 indicates $0000, but if | PID $02 indicates $0000, but if | PID $02 indicates $0000, but if
requested, no Freeze Frame | PIDs are requested, ECU can | PIDs are requested, ECU can |PIDs are requested, ECU can
stored either not respond or send either not respond or send either not respond or send a

invalid data, except if invalid data, except if negative response ($7F, $02,

supported PIDs ($00, $20, ...) |supported PIDs ($00, $20, ...) [$12), except if supported PIDs
have been requested, then the | have been requested, then the | (300, $20, ...) have Qeen

ECU shall send a response ECU shall send a response requested, thenthe) ECU shall
with the supported PID and with the supported PID and send a response-with the

data bytes data bytes supported PIDand data bytes

f) | Service $02 unsupported PID | No response preferred, No response preferred, ECU caneither not fespond or
requested, no Freeze Frame | positive response is allowed positive response is allowed send.a hegative resgonse ($7F
stored $02,7$12)

g) | Service $02 supported PID Respond within P2 timing Respond within P2 timing Respond within P2 timing
requested, Freeze Frame
stored

h) | Service $02 unsupported PID | No response preferred, No response prefefred, ECU can either not espond or
requested, Freeze Frame positive response is allowed positive response is allowed send a negative resgonse ($7F
stored $02, $12)

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

$03, $11)

i) | Service $03/$07 supported, | No response preferred, No response preferred, Positive response inflicating no
no DTCs stored positive response indicating-no | positive response indicating no | DTCs is required.

DTCs is allowed DTCs is allowed

k) | Service $03/$07 supported, Positive response isrequired | Positive response is required | Positive response is|required
DTCs stored

1) | Service $04 not supported The ECU shall'not respond The ECU shall not respond ECU can either not nespond or

send a negative resgonse ($7F
$04, $11)

m) | Service $04 supported, The ECU shall not respond The ECU shall not respond Negative response i$ required
conditions not correct ($7F, $04, $22)

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

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

$05/%06, $11)

p) | Service'$05/$06 supported If TIDs are requested, ECU If TIDs are requested, ECU If TIDs are requestedl, ECU can
TID¢requested, no stored can either not respond or send | can either not respond or send | either not respond of send invalid
data available invalid data invalid data data or send negative response

($7|:’ gnmgnny $1 '))
q) Service $05/$06 unsupported | No response preferred, No response preferred, 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 within P2 timing

s)

Service $05/$06 unsupported
TID requested, 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)
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Table 6 (continued)

Condition 1ISO 9141-2 SAE J1850 1ISO 14230-4

t)  Service $08 not supported The ECU shall not respond The ECU shall not respond ECU can either not respond or
send a negative response ($7F

$08, $11)

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

v)  Service $08 supported TID The ECU shall not respond or | The ECU shall not respond or | Negative response is required

requested, conditions not may respond with a may respond with a ($7F, $08, $22) or may respond

correct antfacturer-spesified-valde—-manufacturer-spesified-valde—with-a-mandfasturerspesifieeh
as DATA A, which as DATA A, which value as DATA A which
corresponds to the reason the | corresponds to the reason the [ corresponds to the reason the|test
test cannot be run. test cannot be run. cannot be run.

w) Service $08 unsupported TID | No response preferred, No response preferred, ECU can either notrespond o
requestgd positive response is allowed positive response is allowed send a negatiyevresponse ($7F
$08, $12)

x)  Service $09 not supported The ECU shall not respond The ECU shall not respond ECU can éither not respond o
senda negative response ($7F

$09,$11)

y)  Service $09 supported Respond within P2 timing Respond within P2 timing Respond within P2 timing
INFOTYPE requested, data
availablg (VIN, CVN, CALID)

z) Service $09 supported Respond within 1 minute; do Respond within 1:minute; do One or multiple negative
INFOTYPE requested, data | not restart CVN calculation. not restart CVN, ¢alculation. response message(s) ($7F, $09,
not availpble, conditions Test tool sends retry message | Test tool sends'retry message | $78) required within P2max (25 —
correct (EVN) every 0,055 to 4,0 seconds after 30 seconds 50 ms) until positive responselis

sent

aa) Service $09 supported The ECU shall not respond ThéECU shall not respond Negative response is required
INFOTYPE requested, data ($7F, $09, $22)
not availpble, conditions not
correct (EVN), prior to 2005
MY only

bb) Service $09 unsupported No response preferred, No response preferred, ECU can either not respond o
INFOTYPE requested positive response is allowed positive response is allowed send a negative response ($7F

$09, $12)

5.2.4.3.6 [ISO 15765-4 - Data not available within P2 timing

The ECU(s) which does¢(do) support the functional request message but does (do) not have the requegted
data availalple within P2 timing, shall perform the following handling:

a) The HCU(s),-shall respond with a negative response message with response code $7B -
RequestCorrectlyReceived-ResponsePending within P2 timing (not allowed for Service $01 requests)

b) After correct reception of the negative response message with response code $78, the P2, ymax
parameter timing value shall be set to P2*-,N (5000 ms) by the external test equipment and the ECU
which has sent the negative response message.

c) If another ECU also sends a negative response message with response code $78, the P2;,ymax timing
parameter value shall be reset to P2*c -

d) ECUs which require more than P2*s,y to perform the requested action shall repeat the negative
response message with response code $78 prior to expiration of P2*;,y until correct reception of the
positive response message.

e) After all positive response messages have been received or time out, P2*-,ymax has occurred.
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It is the vehicle manufacturer’s responsibility to ensure the network architecture of the vehicle does not cause
timing delays that exceed P2;5ymax timing when responding to Service $01 PID(s) request, hence a
negative response message with response code $78 shall not be allowed.

Figure 13 shows the negative response message handling with response code $78 for the 1SO 15765-4

interface.
‘é Start P2 * P2 can -
= 0 5000
g | |
+ Start P2 * P2 can + Start of
K > i next request
- 0 5000
q | |
2 StartP2 P2 can End of ;
U » Aresponse # 4 A |
0 100 End of !
| | response # 5 |
confi- 4 Endof 4 Endof * AFF Indication End of 4 i
nation response # 1| response # 2I | response # 3 |
| | | Next Request
I Request : : :
I | | -
oBb Ecu # 1 Nfag. Response : | Positive |
with RC=$78 | Response |
Neg. Response ! 1 | positive
OBp ECU #2 with RC=$78 i i |Response
OBp ECU#3 Multiple Frame
Positive-Response
Figure 13 — ISO 15765-4 — Negative response code RC=$78 handling overview
5.24.3.7 Data not available test conditions for protocol: ISO 15765-4 Diagnostics on CAN
Thefre are four conditions for which data is not available:
— | Service is not supported.
— | Service is supported but data is not supported.
— | Service is supported but data is not available at the time that the request is made.
— | Service.is supported but data is not available within P2 timing.
Table-Zindicates the proper server/ECU response as detailed in 5.2.4.2.
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Table 7 — Proper response from server/ECU for ISO 15765-4 protocol

Condition 1ISO 15765-4
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.
b)  Service $01 unsupported PID requested The ECU shall not respond
c)  Service $01 supported PID requested Respond within P2 timing (no negative response message with response
code $78 allowed)
d) Service $02 not supported The ECU shall not respond
e) Service $02 supported PID requested, no Freeze PID $02 indicates $0000, but if PIDs are requested, ECU must not
Frame gtered respont-exceptifstpportedPiBDs{$06-526—have-beenregteste
then the ECU shall send a response with the supported PID and data
bytes
f) Service [$02 unsupported PID requested, no Freeze PID $02 indicates $0000, but if PIDs are requested, ECU must not
Frame dtored respond except for support PIDs $00, $20, etc.
g) Service|$02 supported PID requested, Freeze Frame | Respond within P2 timing
stored
h)  Service[$02 unsupported PID requested, Freeze The ECU shall not respond
Frame dtored
i)  Service[$03/$07 not supported The ECU shall not respond
) Service[$03/$07 supported, no DTCs stored Positive response indicating no DTCsis required
k)  Service[$03/$07 supported, DTCs stored Positive response including the‘stored DTCs is required
1) Service [$04 not supported The ECU shall not respond
m) Service[$04 supported, conditions not correct Negative response is required ($7F, $04, $22)
n)  Service|$04 supported, conditions correct Positive response message required. Negative response messages(s
($7F, $04, $78).allowed until positive response message available.
o) Service[$06 not supported The ECU shall not respond
p)  Service[$06 supported TID requested, no stored data | Positiverésponse required, test values, min and max limits must be s¢t to
availablg $00
q) Service|$06 unsupported TID requested, no stored The.ECU shall not respond
data available
r) Service [$06 supported TID requested, stored data Respond within P2 timing
available
s)  Service|$06 unsupported TID requested, stored'data | The ECU shall not respond
available
t) Service [$08 not supported The ECU shall not respond
u)  Service[$08 supported TID requestedy/conditions Respond within P2 timing
correct
v)  Service|$08 supported TID{eguested, conditions not | Negative response required ($7F, $08, $22)
correct
w)  Service|$08 unsupperted TID requested The ECU shall not respond
x)  Service|$09 not supported The ECU shall not respond
y)  Service|$096upported INFOTYPE requested, data Respond within P2 timing
availablg¢ (VIN, CVN, CALID)
z)  Service $09 supported INFOTYPE requested, data not | Initial negative response message ($7F $09, $78) required within P2max
available, conditions correct (CVN) (50 ms) and consecutive negative response message(s) ($7F, $09, $78)
is (are) required within P2max (5,0 seconds) until positive response is
sent
aa) Service $09 supported INFOTYPE requested, data not | Negative response required ($7F, $09, $22)
available, conditions not correct (CVN), prior to 2005
MY only
bb) Service $09 unsupported INFOTYPE requested The ECU shall not respond
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5.2.5 Maximum values

5:2006(E)

If the data value exceeds the maximum value possible to be sent, the on-board system shall send the
maximum value possible ($FF or $FFFF). The external test equipment shall display the maximum value or an
indication of data too high. This is not normally critical for real-time diagnostics, but for example in the case of
a misfire at high vehicle speed with resulting freeze frame data stored, this will be very valuable diagnostic
information.

5.2.6

In

Invalid signals

istributed netwaork architectures certain OBD devices may be hardwired to ather FClIs

or may be

inde
refe
datd

report Service $01 and Service $02 data parameters as the minimum or maximum valGe)to indio

sign
min
Sen
by t
exp

5.3

5.3.

Fun
kno

5.3.

5.3.
The

For
I1ISO
meq
of A
$05
sen\
end
meq

5.3.

pendent OBD mechatronic devices, e.g. smart sensor or through a network from another
rred to as remote OBD devices). When remote OBD devices are not hardwired to the OBD E
is not received over the data bus from the specific remote OBD device, the primary, OB[

al has not been received. A PID which includes this invalid data (no signal) shall.either be rep
mum value ($00 or $0000) or maximum value ($FF or $FFFF), e.g., PID $0D “Veh
sor” = $FF = 255 km/h, PID $2F “Fuel Level Input” = $00 = 0,0 %. The reportéd value shall be
he manufacturer based on system design and network architecture to represent the least likelyj
ected under normal conditions.

Diagnostic message format

1 Addressing method
ctional addressing shall be used for all request messages because the external test equipme
v which system on the vehicle has the information that is needed.

P Maximum message length

.1 1ISO 9141-2, ISO 14230-4, SAE-J1850 — Maximum message length

maximum message length for request and response messages is limited to seven (7) data byt

15031 is a fixed lengthy~although not all messages are the same length. For Services $(
sage length is determined by parameter identification (PID). Several PIDs e.g. $06 - $09 req
IDs $13 and/or $1Dto determine whether a data byte B is included in the response message.
message lengthris determined by Test ID. For other services, the message length is determ
ice. This enables the external test equipment to check for proper message length, and to re
of the message without waiting for possible additional data bytes. For ISO 14230-4 intg
sage length\is always determined by the length information included in the first byte of the hea

.2 \ISO 15765-4 — Maximum message length

ECU (both
CU and the

ECU shall
ate that the
prted with a
icle Speed
determined
value to be

nt does not

U

S.

SAE J1850 and ISO 9144-2>interfaces, each unique diagnostic message specified in this part of

1 and $02,
iire reading
For Service
ined by the
cognize the
brfaces, the
Her.

The

maximum message lengin IS speciried In 1oV 197/090-Z. FOI' request messages, the messa

limited to seven (7) data bytes.

5.3.3 Request/response message format

5.3.3.1

1ISO 9141-2, ISO 14230-4, SAE J1850, ISO 15765-4 — Request message format

Table 8 specifies the format of the request message.
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Table 8 — Request message format for ISO 9141-2, ISO 14230-4, SAE J1850, ISO 15765-4

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Request Service Identifier M XX SIDRQ

#2 service-specific data byte#1 U XX —

#3 service-specific data byte#2 U XX —

#4 service-specific data byte#3 U XX —

#5 service-specific data byte#4 U XX —

#6 service-specific data byte#5 U XX —

#7 service-specific data byte#6 U XX —

The message format defined for some services for the ISO 15765-4 protocol allows for an optional pumbeér of
data bytes |n the request message sent by the external test equipment. If these are included in the'reqliest
message, support of those optional data bytes becomes mandatory for the server/ECU.
5.3.3.2 180 9141-2,1SO 14230-4, SAE J1850 — Positive response message format
Table 9 spdcifies the format of the positive response message.
Table 9 — Positive response message format for ISO 9141-2, ISO14230-4, SAE J1850
Data Byte Parameter Name Cvt | Hex Value | Mnemohic

#1 Positive Response Service Identifier M XX SIDPR

#2 service-specific data byte#1 U XX —

#3 service-specific data byte#2 U XX —

#4 service-specific data byte#3 U XX —

#5 service-specific data byte#4 U XX —

#6 service-specific data byte#5 U XX —

#7 service-specific data byte#6 U XX —

5.3.3.3 IB0O 15765-4 — Positive response.message format
Table 10 sgecifies the format of the positive response message.
Table 10 —\Positive response message format for ISO 15765-4
Data Byte Parameter Name Cvt | Hex Value | Mnemohic

#1 Positive Response Service Identifier M XX SIDPR

#2 service-specific data byte#1 U XX —

#3 service=specific data byte#2 U XX —

#4 sefvice-specific data byte#3 U XX —
#ﬁ-2 SETViCE-SpeCTific data byte#m=2 u XX =
#n-1 service-specific data byte#m-1 U XX —

#n service-specific data byte#m U XX —

n: this value depends on the response message length
m: this value depends on the response message length - 1

5.3.3.4 1SO 14230-4, ISO 15765-4 — Negative response message format
This subclause includes additions, exceptions, and/or restrictions for the ISO standards which apply.

Table 11 specifies the format of the negative response message.
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Table 11 — Negative response message format for ISO 14230-4, ISO 15765-4

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Negative Response Service Identifier M T7F SIDNR
#2 Request Service Identifier M XX SIDRQ
#3 ResponseCode M XX RC_
5.3.4 Response code parameter definition
Regponse codes shall be implemented in an ECU, that supports a service(s) not having valid data|available at
the fime of a request or cannot respond with valid data available within P2y ;o and P2,y diming.
Table 12 — Negative response code definition
Sypported | Hex Definition of Response Code Mnemonic
by ISO Value
14230-4 10 |generalReject GR
This response code indicates that the service is rejected\but the server (ECU) does
not specify the reason of the rejection.
14230-4 11 |serviceNotSupported SNS
This response code indicates that the requested action will not be taken because
the server (ECU) does not support the reqtiested service.
14230-4 12 | subFunctionNotSupported-InvalidFormat SFNSIF
This response code indicates that.the requested action will not be taken because
the server (ECU) does not support the arguments of the request message or the
format of the argument bytes.do not match the prescribed format for the specified
service.
14230-4 21 |busy-RepeatRequest BRR
15765-4 This response code ‘indicates that the server (ECU) is temporarily too busy to
perform the requested operation. For ISO 15765-4 protocol the client (external test
equipment) shall behave as defined in ISO 15765-4. In a multi-client (more than one
external test\equipment, e.g. telematic client) environment the diagnostic request
message of ‘one client might be blocked temporarily by a negative response
message. with response code $21 while another client finishes a diagnostic task.
Therefore this negative response code is only allowed to be used during the
initialization sequence of the protocol.
NOTE If the server (ECU) is able to perform the diagnostic task but needs additional time
to finish the task and prepares the response message, the negative response message with
response code $78 are used instead of $21.
14230-4 22 |conditionsNotCorrectOrRequestSequenceError CNCORSE
15765-4 This response code indicates that the requested action will not be taken because
the server (ECU) prerequisite conditions are not met. This request may also occur
WheN Sequence-SensIive requests are 1Issued In the wrong order.
14230-4 78 |requestCorrectlyReceived-ResponsePending RCR-RP
15765-4 This response code indicates that the request message was received correctly, and
that any parameters in the request message were valid, but the action to be
performed may not be completed yet. This response code can be used to indicate
that the request message was properly received and does not need to be
re-transmitted, but the server (ECU) is not yet ready to receive another request. The
negative response message with this response code may be repeated by the
ECU(s) within P2x_ine = P2can = P2%max until the positive response message with
the requested data is available.
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5.3.5 Header byte definition of ISO 9141-2, ISO 14230-4, and SAE J1850
The first three (3) bytes of all diagnostic messages are the header bytes.

For SAE J1850 and ISO 9141-2 interfaces, the value of the first header byte is dependant on the bit rate of the
data link and the type of message, refer to SAE J1850 and ISO 9141-2. The second header byte has a value
that depends on the type of message, either a request or a response.

For 1SO 14230-4 interfaces, the value of the first header byte indicates the addressing mode
(physical/functional) and the length of the data field. The second header byte is the address of the receiver of
the message. The third header byte for all interfaces is the physical address of the sender of the message.
The external test equipment has the address $F1. Other service tools shall use addresses in the range_from
$FO0 to $FO. The response to all request messages will be independent of the address of the extethal [test
equipment [requesting the information. Vehicle manufacturers shall not use the header bytes~definefl in
ISO 150316 for any purpose other than emissions-related diagnostic messages. When they afre -Used, they
shall conform to this specification.

Table 13 — Diagnostic message format for ISO 9141-2, ISO 14230-4, SAE'J1850

Header bytes (Hex) Data bytes
Priority/Type | Target address (hex) | Source address (hex) | #1 | #2 | #3 | #4-{\#5 | #6 | #7 | ERR | REHSP

Diagnostic request at 10,4 kbit/s: SAE J1850 and ISO 9141-2

68 6A F1 Maximum 7 data bytes Yes No
Diagnostic fresponse at 10,4 kbit/s: SAE J1850 and ISO 9141-2
48 6B ECU addr Maximum 7 data bytes Yes No

Diagnostic frequest at 10,4 kbit/s (ISO 14230-4)

11LL LLLLp 33 F1 Maximum 7 data bytes Yes No
Diagnostic fresponse at 10,4 kbit/s (ISO 14230-4)
10LL LLLLp F1 ECU\addr Maximum 7 data bytes Yes No
Diagnostic request at 41,6 kbit/s (SAE J1850)
61 6A F1 Maximum 7 data bytes Yes Yes
Diagnostic fresponse at 41,6 kbit/s (SAE J1850)
41 6B ECU addr Maximum 7 data bytes Yes Yes

NOTE UL LLLL = Length of data bytes; RESP = In-frame response; ERR = Error Detection.

5.3.6 Header byte definition of ISO 15765-4

Each CAN Hrame-is-dentified-by-a-CAN-dentifier—Fhe-size-ef-the-identifieris—eitherH-bit-or20-bit—The-CAN
identifier shall always be followed by an eight (8) byte CAN frame data field (refer to ISO 15765-4; see section
“Data length code (DLC)”). Depending on the message type, up to three (3) bytes (FlowControl) are used for
the PCI (Protocol Control Information) prior to the Service Identifier (only included in single frame or first

frame) and data bytes of the message.

Table 14 — Diagnostic message format for ISO 15765-4

Header bytes CAN frame data field
CAN Identifier (11 or 29 bit) #1 #2 #3 #4 #5 #6 #7 #8

28 © 1SO 2006 — Al rights reserved


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031
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For the ISO 9141-2, ISO 14230-4, and the SAE J1850 protocol, the first data byte following the header is the
diagnostic service identifier, and the remaining data bytes vary depending on the specific diagnostic service.
For the ISO 15765-4 protocol, the first data byte following the CAN Identifier in a single frame and first frame
is the PCI (Protocol Control Information, number of bytes varies, depending on frame type), then diagnostic
service identifier, and the remaining data bytes vary depending on the specific diagnostic service.

5.3.8 Non-data bytes included in diagnostic messages with SAE J1850

All

Mes
detq

5.3.

. In-frame response (RSP) is specified as optional in SAE J1850. For messages specified(in
15031, the RSP byte is required in all request and response messages at 41,6 kbit/s, andJis
essages at 10,4 kbit/s. The in-frame response byte shall be the node address of the‘device
RSP. SAE J1850 specifies additional message elements that may be included in diagnostic
of these message elements is beyond the scope of this document, but needs 'te be consi
Cifying total diagnostic messages.

. Non-data bytes included in diagnostic messages with ISO 9141-2"and ISO 14230-4

sages will include a checksum, specified in ISO 9141-2 and ISO 14230-4, after the data bytes
ction byte (ERR). There is no provision for an in-frame response:

10 Bit position convention

Some data byte values include descriptions that are based*on bit positions within the byte. The

use
to a

5.4

This
mai|

5.5

All R

H is that the most significant bit (MSB) is referred toras“bit 7”, and the least significant bit (LSB,
5 “bit 0,” as shown in Figure 14.

Figure 14 — Bit position within a data byte

Allowance for expansion and enhanced diagnostic services

part of 1SO 15031~allows for the addition of diagnostic services both as industry sta
ufacturer-specifi¢ services. The diagnostic Services $00 through $0F are ISO/SAE reserved.

Definition of PIDs for Services $01 and $02

PIDs are defined in Annex B.

ction (ERR)
this part of
not allowed
transmitting
messages.
lered when

as the error

convention
) is referred

hdards and

5.6

Tab

Format of data to be displayed

le 15 indicates the type of data and minimum requirements for format of the display.
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29


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

Table 15 — Format of data to be displayed

Data Services Display Format
Device ID — source address of all ISO 9141-2: Hexadecimal (00 to FF)
response

ISO 14230-4: Hexadecimal (00 to FF)
SAE J1850: Hexadecimal (00 to FF)
ISO 15765-4: Hexadecimal (11 bit or 29 bit CAN Identifier)

Parameter ID (PID) $01 & $02 Hexadecimal (00 to FF) description (see Annex B)
Fragmemomber $02 Becimat-(6to255)
Data values $01 & $02 See Annex B
Diagnostic trouble codes $03 & $07 “P”, “B”, “C” or “U”, plus 4 hexadecimal characters and/or DJC
definition - see ISO 15031-6
Test ID $05, $06 & $08 Hexadecimal (00 to FF)
Test valfie and test limits $05 Engineering units for Test IDs less tharn$80 (see Annex C) |
Decimal (0 to 255) for test IDs greatenthan $80
Test valye and test limits $06 Decimal (0 to 65535)
Colnponent ID $06 Hexadecimal (00 to 7F)
Optiopal data bytes $08 4 bytes, each decimal (0.t0 255) (see Annex F)
Vehicle jnformation type $09 Hexadecimal (00 to.7F) (see Annex G)
Vehicle jnformation data $09 ASCII for information types $02 and $04;

Hexadecimalfor information type $06;
Decimal for information type $08 (see Annex G)

NOTE IBO 15031-4 specifies further guidelines and examples how to display Service $01 through $09 data.
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6 Diagnostic service definition for ISO 9141-2, ISO 14230-4, and SAE J1850
6.1 Service $01 — Request current powertrain diagnostic data

6.1.1 Functional description

The purpose of this service is to allow access to current emission-related data values, including analogue
inputs and outputs, digital inputs and outputs, and system status information. The request for information
includes a parameter identification (PID) value that indicates to the on-board system the specific information
requested. PID specifications, scaling information, and display formats are included in Annex B.

The] ECU(s) shall respond to this message by transmitting the requested data value last detefmined by the
system. All data values returned for sensor readings will be actual readings, not default or\substitute values
usefl by the system because of a fault with that sensor.

Not|all PIDs are applicable or supported by all systems. PID $00 is a bit-encoded PID, that indicatgs, for each
ECU, which PIDs that ECU supports. PID $00 shall be supported by all ECUs that-respond to a Bervice $01
requiest, because the external test equipment that conforms to ISO 15031-4 use.the presence of|a response
megsage by the vehicle to this request message to determine which protocol is supported fof diagnostic
communications. Annex A defines how to encode supported PIDs.

IMPORTANT — All emissions-related OBD ECUs which at least'support one of the serviceq defined in

this part of 1ISO 15031 shall support Service $01 and PID $00. Service $01 with PID $00 is|defined as
the [universal “initialization/keep alive/ping” message for all'‘émissions-related OBD ECUs.

6.1.2 Message data bytes

6.1.2.1

. Request current powertrain diagnostic.data request message definition (read supported
PIDE)

Table 16 — Request current powertrain diagnostic data request message (read supported PIDs)

Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
#1 Request current powerirain diagnostic data request SID M 01 SIDRQ
#2 PID (see Annex A) M XX PID
6.1.2.2 Requestcurrent powertrain diagnostic data response message definition (report supported
PIDE)
TFbIe 17 < Request current powertrain diagnostic data response message (report supported PIDs)
D:—Jta Byte Parameter Name Cvt | Hex Value | [Mnemonic
#9 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supported PID = [ PIDREC_
#2 supported PID M XX PID
#3 data A, M XX DATA_A
#4 data B, M XX DATA_B
#5 data C, M XX DATA_C
#6 data D] M XX DATA_D
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6.1.2.3 Request current powertrain diagnostic data request message definition (read PID value)

Table 18 — Request current powertrain diagnostic data request message (read PID value)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID (see Annex B) Mm/C2 XX PID

a

C = Conditional — PID value is one of the supported PIDs of previous response message.

6.1.2.4 Request current powertrain diagnostic data response message definition (report PID valye)
Table|19 — Request current powertrain diagnostic data response message (report PID value)
Data Byte Parameter Name Cvt | Hex)Value | Mnemohic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of 1st supported PID = | PIDREC_
#2 PID M XX PID
#3 data A, M XX DATA |A
#4 data B, ca XX DATA_B
#5 data C, C XX DATA |C
#6 data D ] c XX DATA |D

@  C = Conglitional — data B - D depend on selected PID value.

The PID, w
shall compl

6.1.3 Parameter definition

6.1.3.1 H

Annex A spj

6.1.3.2 H

Annex B sp

IDs supported

6.1.4 Megsage.example

The exam

ecifies the interpretation of-the data record of supported PIDs.

ID and data byte_descriptions

ecifies standardized emission-related parameters.

hich is included in the request message may be supported by all emission-related ECUs, which
y with this specification. Therefore, multipleé.response messages are sent by the vehicle ECUs.

ble)below shows how the “Request current powertrain diagnostic data” service shall| be

implemente

6.1.4.1 Step #1: Request supported PIDs from vehicle

d.

The external test equipment requests supported PIDs (PID = $00, $20) from the vehicle. Refer to Annex A to
interpret the data bytes in the response messages.

32
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Table 20 — Request current powertrain diagnostic data request message

Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all 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 21 — Request current powertrain diagnostic data response message
Mgssage direction: [ECU#1 — External test equipment
‘Vlessage Type: Response
Daka Byte Description (all 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, 03-08 10111111b = $BF DATA_A
#4 Data byte B, representing support for PIDs 09, 0B-10 10111111b = $BF DATA_B
#5 Data byte C, representing support for PIDs 11, 13, 15 10101000b = $A8 DATA_C
#6 Data byte D, representing support for PIDs 19, 1C, 20 10010001b = $91 DATA_D
Table 22 — Request current powertrain diagnostic data response message
Megssage direction: |ECU#2 — External test equipment
‘Vlessage Type: Response
Daka Byte Description (all 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, tepresenting support for PID 01 10000000b = $80 DATA_A
#4 Data byte B/ representing support for PID 0D 00001000b = $08 DATA_B
#5 Data byte C, representing no support for PIDs 11-18 00000000b = $00 DATA_C
#6 Data byte D, representing no support for PIDs 19-20 00000000b = $00 DATA_D
Table 23 — Request current powertrain diagnostic data request message
Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID requested 20 PID
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Table 24 — Request current powertrain diagnostic data response message

Message direction:

ECU#1 — External test equipment

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

#1 Request current powertrain diagnostic data response SID 41 SIDPR

#2 PID requested 20 PID

#3 Data byte A, representing support for PID 21 10000000b = $80 DATA_A
#4 Data byte B, representing no support for PIDS 29-30 00000000b = $00 DATA]B
#5 Data byte C, representing no support for PIDs 31-38 00000000b = $00 DATA [C
#6 Data byte D, representing no support for PIDs 39-40 00000000b = $00 DATA D

NOTE E|CU #2 does not send a response message because it indicated with the previous response message that it

does not support PID $20.

Now the ex
supports th
supports th

6.1.4.2 S
The externa

PID $0
ECU#

b PIDs $01 and $0D.

tep #2: Request PID from vehicle

| test equipment requests the following PID from the vehicle:

D (TCM)

Table 25 — Request current powertrain diagnostic data request message

ernal test equipment creates an internal list of supported PIDs for each-ECU. The ECU #1 (ECM)
b following PIDs: $01, $03 - $09, $0B - $11, $13, $15, $19, $1C,$20, $21. The ECU #2 (TCM)

1: Number of emission-related powertrain DTCs and-MIL status, PID is supported by ECU #1 (ECM)|and

Message direction: |External test equipment —"All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemohic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Number of emission-related powertrain DTCs and MIL status 01 PID
Table:26 — Request current powertrain diagnostic data response message
Message direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related powertrain DTCs and MIL status 01 PID
#3 MIL: ON; Number of emission-related powertrain DTCs: 01 81 DATA_A
#4 Misfire -, Fuel system -, Comprehensive monitoring 33 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported FF DATA _C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 63 DATA D

34
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Table 27 — Request current powertrain diagnostic data 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 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related powertrain DTCs and MIL status 01 PID
#3 MIL: OFF; Number of emission-related powertrain DTCs: 01 01 DATA_A
Fi2) Comprenensive monitoring: supported, 1est complete 17 DATA_B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 00 DATA_C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 00 DATA D
The| external test equipment requests the following PID from the vehicle:
— |PID $19: Bank 2 - Sensor 2, PID is supported by ECU #1 (ECM)
Table 28 — Request current powertrain diagnostic data request message
Mgssage direction: |External test equipment — All ECUs
‘Vlessage Type: Request
Daka Byte Description (all values are in hexadecimal) Byte Value (Hex) | |Mnemonic
#1 Request current powertrain diagnostic data request SID 01 SIDRQ
#2 PID: Oxygen Sensor Output Voltage (B2 +'S2) 19 PID
Short Term Fuel Trim (B2 - S2)
Table 29 — Request 'current powertrain diagnostic data response message
Mgssage direction: [ECU#1 — External test equipment
‘Vlessage Type: Response
Daka Byte Description (all values are in hexadecimal) Byte Value (Hex) ||(Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID:;Oxygen Sensor Output Voltage (B2 - S2) 19 PID
Short Term Fuel Trim (B2 - S2)
#3 Oxygen Sensor Output Voltage (B2 - S2): 0,8 Volt AO DATA_A
#4 Short Term Fuel Trim (B2 - S2): 93,7 % 78 DATA B
NOTE ECU#2 does not support PID $19 and therefore does not send a response message.

6.2 Service $02 — Request powertrain freeze frame data

6.2.1

Functional description

The purpose of this service is to allow access to emission-related data values in a freeze frame. This allows
expansion to meet manufacturer-specific requirements not necessarily related to the required freeze frame,
and not necessarily containing the same data values as the required freeze frame. The request message
includes a parameter identification (PID) value that indicates to the on-board system the specific information

© 1SO 2006 — All rights reserved
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requested. PID specifications, scaling information and display formats for the freeze frame are included in

Annex B.

The ECU(s) shall respond to this message by transmitting the requested data value stored by the system. All
data values returned for sensor readings will be actual stored readings, not default or substitute values used
by the system because of a fault with that sensor.

Not all PIDs are applicable or supported by all systems. PID $00 is a bit-encoded PID that indicates, for each
ECU, which PIDs that ECU supports. Therefore, PID $00 shall be supported by all ECUs that respond to a
Service $02 request as specified even if the ECU does not have a freeze frame stored at the time of the

request.

Annex A de

PID $02 ind
the ECU, th
not be valid

The frame

save additig
in the requ
conditions §

6.2.2 Megsage data bytes

6.2.21 H

Table 30 — Request powertrain freeze frame data request message (read supported PIDs)

fines how to encode supported PIDs.

Request powertrain freeze frame data request message definition (read supported PIDs)

icates the DTC that caused the freeze frame data to be stored. If freeze frame data is-not storgd in
e system shall report $00 00 as the DTC. Any data reported when the stored DTE.is ' $00 00 may

humber byte shall indicate $00 for the mandated freeze frame data. Manufacturers may optionally
nal freeze frames and use this service to obtain that data by specifying\the freeze frame number
est message. If a manufacturer uses these additional freeze frames,-they will be stored upder
pecified by the manufacturer, and contain data specified by the manufacturer.

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID (see Annex A) M XX PID
#3 frame # M XX FRNC
6.2.2.2 Request powertrain freeze frame data response message definition (report supported PIDs)
Table|31 — Request'powertrain freeze frame data response message (report supported PIDs)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 P1D M XX PID
#3 frame # M XX FRNO
data record of supported PIDs = [ DATAREC_
#4 Data A: supported PIDs, M XX DATA A
#5 Data B: supported PIDs, M XX DATA_ B
#6 Data C: supported PIDs, M XX DATA C
#7 Data D: supported PIDs ] M XX DATA D

36
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6.2.2.3 Request powertrain freeze frame data request message definition (read freeze frame PID
value)

Table 32 — Request powertrain freeze frame data request message (read freeze frame PID value)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 02 SIDRQ
#2 PID (see Annex B) Mm/C2 XX PID
#3 frame # M XX FRNO

a |C = Conditional — PID value shall be one of the supported PIDs of previous response message.

6.2.2.4 Request powertrain freeze frame data response message definition (report freeze frame PID
valye)

Te1b|e 33 — Request powertrain freeze frame data response message (report freeze frame PID value)

D:—Jta 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 XX FRNO

data record = [ DATAREC _

#3 Data A, M XX DATA_A
#4 Data B, ca XX DATA B
#5 Data C, C XX DATA_C
#6 DataD] C XX DATA_D

@ |C = Conditional — data B - D depend on selected:PID value.

6.2.3 Parameter definition
6.2.3.1 PIDs supported
Annex A specifies thé-interpretation of the data record of supported PIDs.

6.2.3.2 PID and data byte descriptions

Annex B specifies standardized emission-related parameters.

6.2.83.3 Erame-i dosr‘rirl_\ﬁnn

The frame number identifies the freeze frame, which includes emission-related data values in case an
emission-related DTC is detected by the ECU.

6.2.4 Message example

The example below shows how the “Request powertrain freeze frame data” service shall be implemented.
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6.2.4.1  Step #1: Request supported powertrain freeze frame PIDs from vehicle

The external test equipment requests all supported powertrain freeze frame PIDs of freeze frame $00 from the

vehicle. Refer to the example of Service $01 how to request supported PIDs.

As a result of the supported PID request, the external test equipment creates an internal list of supported PIDs
for each ECU. ECU #1 (ECM) supports the following PIDs: $02 - $09, $0B - $0E. ECU #2 (TCM) does not
support any PIDs for this service.

6.2.4.2 Step #2: Request PID $02 “DTC which caused freeze frame to be stored” from vehicle

6.2.4.2.1

Case #1: Freeze frame data are stored in ECU #1

Now the external test equipment requests PID $02 of freeze frame $00 from the vehicle. Since the ECU #2

(TCM) does

not store a freeze frame data record, only the ECU #1 (ECM) will send a response message.

In this example, the freeze frame data are stored based on a DTC P0130 occurrence. The parameter valye of

PID $02 “D

[ C that caused required freeze frame data storage” is set to the DTC P0130!

Table 34 — Request powertrain freeze frame data request message

Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemohic
#1 Request powertrain freeze frame data request SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNC
Table 35 — Request powertrain freeze frame data response message
Message direction: ECU #1 — External test'equipment
Message Type: Response
Data Byte Description_(all values are in hexadecimal) Byte Value (Hex) | Mnemohic
#1 Request powertraib-freeze frame data response SID 42 SIDPR
#2 PID: DTC that' caused required freeze frame data storage 02 PID
#3 Frame #:00 00 FRNG
#4 DTC High Byte of P0130 01 DATA_A
#5 DTIC'Low Byte of P0130 30 DATA_|B
6.2.4.2.2 Case #2: No freeze frame data are stored in any ECU

If no freeze frame data are stored, then the ECU(s) which support this service but do not have any freeze
frame stored shall send a response message with the parameter values of DATA_A and DATA B of PID $02
“DTC that caused required freeze frame data storage” set to $0000.

38
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Table 36 — Request powertrain freeze frame data request message

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 request SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame #: 00 00 FRNO

Table 37 — Request powertrain freeze frame data response message (Service $02; PID $02,

Frame # $00)
Megssage direction: |ECU #1 — External test equipment
‘Vlessage Type: Response

Daka 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 00 FRNO
#4 DTC High Byte: zero value indicates that no freeze frame is stored 00 DATA_A
#5 DTC Low Byte: zero value indicates that no freeze'frame is stored 00 DATA_B

NOTE The DTC value reported is $00 00, therefore\no valid freeze frame data are stored for supported P|Ds.
6.3| Service $03 — Request emission-related diagnostic trouble codes

6.3.1 Functional description

The| purpose of this service is(1oenable the external test equipment to obtain “confirmed” emission-related
DT(s. This shall be a two-stép process for the external test equipment

— | Step 1: Send a Servige $01, PID $01 request to get the number of emission-related DTCs frgm all ECUs
that have this available. Each ECU that has a DTC(s) stored will respond with a message that includes
the number of\stored codes to be reported. If an ECU that is capable of storing emission-rglated DTCs
does not have stored DTCs, then that ECU shall respond with a message indicating zero (Q) DTCs are
stored.

— | Step'2=Send a Service $03 request for all emission-related DTCs. Each ECU that has DTCs will respond
with~one or more messages, each containing up to three (3) DTCs. If no emission-related DTCs are

If additional DTCs are set between the time that the number of DTCs are reported by an ECU, and the DTCs
are reported by an ECU, then the number of DTCs reported could exceed the number expected by the
external test equipment. In this case, the external test equipment shall repeat this cycle until the number of
DTCs reported equals the number expected based on the Service $01, PID $01 response.

DTCs are transmitted in two (2) bytes of information for each DTC. The first two (2) bits (high order) of the
first (1) byte for each DTC indicate whether the DTC is a Powertrain, Chassis, Body, or Network DTC (refer to
ISO 15031-6 for additional interpretation of this structure). The second two (2) bits shall indicate the first (1)
digit of the DTC (0 through 3). The second (2) nibble of the first (1) byte and the entire second (2) byte are the
next three (3) hexadecimal characters of the actual DTC reported hexadecimal. A powertrain DTC transmitted
as $0143 shall be displayed as P0143 (see Figure 15).
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Figure 15 — Diagnostic trouble code encoding example DTC P0143

If less than three (3) DTCs are reported, the response message used to report DTCs shall have their unused
bytes set to zero (0) to maintain the required fixed message length for all messages. If there are no DTCs to
report, a response message is allowed, but not required for SAE J1850 and ISO 9141-2 interfaces. For

1ISO 14230-
shall be all

set to $00).

6.3.2 Megsage data bytes

A Interfaces, the ECU will respond with a report containing no D1Cs (DI C#1, DIC#Z, and D] #3

6.3.2.1  Request current powertrain diagnostic data request message definition (PID,$01)
Table 38 — Request current powertrain diagnostic data request message (PID $01)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID {Number of emission-related DTCs and MIL status} M 01 PID
6.3.2.2 Request current powertrain diagnostic data response message definition (PID $01)

Table 39 — Request current powertrain diagnhostic data response message (PID $01)

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
#2 PID {Number of emission-related\DTCs and MIL status} M 01 PID
data record = [ DATARHEC_
#3 Data A, M XX DATA |A
#4 Data-B, M XX DATA |B
#5 Data C, M XX DATA [C
#6 DataD] M XX DATA |D
6.3.2.3 Request-emission-related DTC request message definition
Table 40 — Request emission-related DTC request message
Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request emission-related DTC request SID M 03 SIDRQ
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6.3.2.4 Request emission-related DTC response message definition
Table 41 — Request emission-related DTC response message
Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Request emission-related DTC response SID M 43 SIDPR

#2 DTC#1 (High Byte) m/ca XX DTC1HI
#3 DTC#1 (Low Byte) M/C XX DTC1LO
#4 DTC#2 (High Byte) M/C XX DTC2HI
75 DTC#Z (Cow Byfe) MC XX DTC2LO
#6 DTC#3 (High Byte) M/C XX DTC3HI
#7 DTC#3 (Low Byte) M/C XX DTC3LO

con

C = Conditional — DTC#1, DTC#2, and DTC#3 are always present. If no valid DTC number is ingludéd the DT(
ain $00.

values shall

6.3.
This
6.3.
The
exts

ISO
stor

The)

B Message example

3 Parameter definition

service does not support any parameters.

example below shows how the “Request emission-related DTCs” service shall be implen
rnal test equipment requests emission-related DTCs from the vehicle. The vehicle s
14230-4 protocol. The ECU#1 (ECM) has six (6)\DTCs stored, the ECU #2 (TCM) has o
ed, and the ECU #3 (ABS/Traction Control) has ne.DTC stored.

ECU #1 (ECM): P0143, PO196, P0234, PO2CD, P0357, POA24

ECU #2 (TCM): P0443

ECU #3 (ABS/Traction Control):* .no DTC stored (response message is optional for ISO

SAE J1850)
external test equipment requests the following PID from the vehicle:

PID $01: Number-of -emission-related DTCs and MIL status, PID is supported by ECU #1 (EC
(TCM), and ECU\#3 (ABS/Traction Control)

Table 42 — Request current powertrain diagnostic data request message

ented. The
ipports the
he (1) DTC

D141-2 and

M), ECU #2

Mgssage(direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all 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 43 — Request current powertrain diagnostic data response message

Message direction: [ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: ON; Number of emission-related DTCs: 06 86 DATA_A
#4 | Misfire =_Fue. SE‘S*‘:"‘ ; (‘nmprnhnnci\/n mr\nifnring 33 nATA_
#5 Catalyst -, Heated catalyst -, ..., monitoring supported FF DATAJC
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 63 DATA_D
Table 44 — Request current powertrain diagnostic data response message
Message direction: [ECU#2 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) [ Mnemopic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 MIL: OFF; Number of emission-related DTCs: 01 01 DATA |A
#4 Comprehensive monitoring: supported, test complete 44 DATA |B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 00 DATA|C
#6 Catalyst -, Heated catalyst -, ..., monitoring test.complete/not complete 00 DATA |D
Table 45 — Request current powertrain diagnostic data response message
Message direction: [ECU#3 — External test.equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemohic
#1 Request current powertrain diagnostic data response SID 41 SIDPR
#2 PID: Number of'emission-related DTCs and MIL status 01 PID
#3 MIL: OFF; Number of emission-related DTCs: 00 00 DATA_[A
#4 Comprehensive monitoring: supported, test complete 00 DATA |B
#5 Catalyst -, Heated catalyst -, ..., monitoring supported 00 DATA |C
#6 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 00 DATA_|D

The external test equipment requests emission-related DTCs because ECU #1 has six (6) DTCs stored,
ECU #2 has one (1) DTC stored, and ECU #3 has no (0) DTC stored.

Table 46 — Request emission-related diagnostic trouble codes request message

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 DTC request SID 03 SIDRQ
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Table 47 — Request emission-related diagnostic trouble codes response message

Message direction: [ECU #1 — External test equipment

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

#1 Request emission-related DTC response SID 43 SIDPR

#2 DTC#1 High Byte of P0143 01 DTC1HI
#3 DTC#1 Low Byte of P0143 43 DTC1LO
fi2:8 DTC#Z High Byte of POTI0 o1 DTC2HI
#5 DTC#2 Low Byte of P0196 96 DTC2LO
#6 DTC#3 High Byte of P0234 02 DTC3HI
#7 DTC#3 Low Byte of P0234 84 DTC3LO

Table 48 — Request emission-related diagnostic trouble codes response message

Mgssage direction: [ECU #2 — External test equipment

‘Vlessage Type: Response

Daka 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 of P0443 04 DTC1HI
#3 DTC#1 Low Byte of P0443 43 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

Table 49 — Request emission-related diagnostic trouble codes response message

Megssage direction: {ECU #1 — External test equipment
‘Vlessage Type: Response

Daka 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 of P02CD 02 DTC1HI
#3 DTC#1 Low Byte of P02CD CD DTC1LO
#4 DTC#2 High Byte of P0357 03 DTC2HI
#5 DTC#2 Low Byte of P0357 57 DTC2LO
#6 DTC#3 High Byte of POA24 0A DTC3HI
#7 DTC#3 Low Byte of POA24 24 DTC3LO
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Table 50 — Request emission-related diagnostic trouble codes response message

Message direction:

ECU #3 — 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#Z High Byte: 00 00 DTCZHI
#5 DTC#2 Low Byte: 00 00 DIC2lo
#6 DTC#3 High Byte: 00 00 DTC3HlI
#7 DTC#3 Low Byte: 00 00 DTC3LO

NOTE Fpr ISO 9141-2 and SAE J1850 protocols, the ECU #3 response message is optional because there is no PTC

stored. If ISP 14230-4 protocol is supported by the vehicle, ECU #3 shall send a positivesréesponse message with no

DTCs.

6.4 Servjce $04 — Clear/reset emission-related diagnostic information

6.4.1 Funictional description

The purposg of this service is to provide a means for the extefnal test equipment to command ECUs to dlear

all emissior-related diagnostic information. This includes:

— MIL anfd number of diagnostic trouble codes (can be read with Service $01, PID $01)

— Clear the I/M (Inspection/Maintenance) readingss-bits (Service $01, PID $01 and $41)

— Confirmed diagnostic trouble codes (can be read with Service $03)

— Pending diagnostic trouble codes (can be read with Service $07)

— Diagngstic trouble code for freeze frame data (can be read with Service $02, PID $02)

— Freeze|frame data (can be read with Service $02)

Status
On-bos
Distang

Numbsdg

Oxygen sensor test data

of system monitoring tests
rd monitoring-test results
e travelledwvhile MIL is activated

r of‘warm-ups since DTCs cleared

Distan

o travelled since DTCs cleared

(can be read with Service $05)
(can be read with Service $01, PID $01)
(can be read with Service $06)
(can be read with Service $01, PID $21)
(can be read with Service $01, PID $30)

(nnn be read with - Service $ﬂ1’ PID $Q1)

Time run by the engine while MIL is activated

Time since diagnostic trouble codes cleared

(can be read with Service $01, PID $4D)
(can be read with Service $01, PID $4E)

Other manufacturer-specific “clearing/resetting” actions may also occur in response to this request message.
For safety and/or technical design reasons, some ECUs may not respond to this service under all conditions.
All ECUs shall respond to this service request with the ignition ON and with the engine not running. ECUs that
cannot perform this operation under other conditions, such as with the engine running, will ignore the request
with SAE J1850 and ISO 9141-2 interfaces, or will send a negative response message with 1ISO 14230-4
interfaces, as described in ISO 14230-4.

44
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6.4.2 Message data bytes

6.4.2.1

Clear/reset emission-related diagnostic information request message definition

Table 51 — Clear/reset emission-related diagnostic information request message

5:2006(E)

Data Byte

Parameter Name Cvt | Hex Value

Mnemonic

#1 Clear/reset emission-related diagnostic information request SID M 04

SIDRQ

6.4.

.2 Clear/reset emission-related diagnostic information response message definition

Table 52 — Clear/reset emission-related diagnostic information response’messagg

Dgta Byte

Parameter Name Cvt™ {'Hex Value

Mnemonic

#1 Clear/reset emission-related diagnostic information response SID M 44

SIDPR

6.4.
Thig
6.4.

Thig
com
ECL
diag
will
ISO
con
turn
emi

B Message example

3 Parameter definition

service does not support any parameters.

example is based on the example of Service $03 as described in 7.3.4. The external tesf

equipment

mands the vehicle to clear/reset emission-related diagnostic information with the engine rinning. The

) #1 (ECM) and ECU #2 (TCM) will send-a response message to confirm that all emis
nostic information is cleared. For ISO 9141-2 and SAE J1850 protocols, ECU #3 (ABS/Tract
not send a response message becausé-the conditions to perform the requested action are 1
14230-4 protocol, ECU #3 will.send a negative response message with response ¢
ditionsNotCorrect. In such case the-external test equipment shall post a message with “Stop
ON ignition” and then repeat.the Service $04 command and check for response messag
ssion-related ECUs installed-incthe vehicle.

Table 53 — Clear/reset emission-related diagnostic information request message|

sion-related

on Control)
ot met. For
ode $22 -
engine and
es from all

MFssage direction:

External test equipment — All ECUs

|Message Type: Request
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear/reset emission-related diagnostic information request SID 04 SIDRQ

Table 54 — Clear/reset emission-related diagnostic information response message

Message direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear/reset emission-related diagnostic information response SID 44 SIDPR
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Table 55 — 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 Clear/reset emission-related diagnostic information response SID 44 SIDPR
Table 56 — N .
|
Message {!irection: ECU#3 — External test equipment
Messagle 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: conditionsNotCorrect 22 NR_CNC
For ISO 14230-4 protocol, the conditions of ECU#3 to Clear/reset emission*related diagnostic information| are
not met. Therefore, ECU #3 sends a negative response message with_résponse code “conditionsNotCorrect”.
The external test equipment shall repeat the request after the conditions of the vehicle have changed by the
user. Now,| all ECUs shall send a positive response message-to’ the external test equipment to corffirm
successful pperation of the Clear/reset emission-related diagnestic information service.
6.5 Servjce $05 — Request oxygen sensor monitoring test results
6.5.1 Funictional description
The purpode of this service is to allow access/ to the on-board oxygen sensor monitoring test results. [The
same information may be obtained by the use of Service $06.
The requesft message for test results”includes a Test ID value that indicates the information requested. Test
value definifions, scaling information,.and display formats are included in Annex C.
Many methpds may be usedco calculate test results for this service by different manufacturers. If data vajues
are to be re¢ported using thesé messages that are different from those specified, ranges of test values have
been assighed that can“be used which have standard units of measure. The external test equipment|can
convert these values-and display them in the standard units.
The ECU shhall respond to this message by transmitting the requested test data last determined by the system.
The latest testresults are to be retained, even over multiple ignition OFF cycles, until replaced by more refent
test results.F€stres by—Festb

mlica ora caciact 2
rTCSTTCSUNS arc ToqUCSTICU Oy ToSt oY

Not all test values are applicable or supported by all vehicles. An optional feature of this service is for the ECU
to indicate which Test IDs are supported. Test ID $00 is a bit-encoded value that indicates support for Test
IDs from $01 to $20. Test ID $20 indicates support for Test IDs $21 through $40, etc. This is the same

concept as

used for PID support in Services $01 and $02 as specified in Annex A. If Test ID $00 is not

supported, then the ECU does not use this feature to indicate Test ID support.

46
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6.5.2.1

ISO 15031-5:2006(E)

Request oxygen sensor monitoring test results request message definition (read
supported TIDs)

Table 57 — Request oxygen sensor monitoring test results request message (read supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request oxygen sensor monitoring test results request SID M 05 SIDRQ
#2 Test ID (see Annex A) M XX TID
#3 02 Sensor # M XX 0O2SNO
6.5.2.2 Request oxygen sensor monitoring test results response message definition (report

supported TIDs)

Tak1le 58 — Request oxygen sensor monitoring test results response message (report suppprted TIDs)
DJta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
#1 Request oxygen sensor monitoring test results response SID M 45 SIDPR
#2 Test ID M XX TID
#3 02 Sensor # M XX 0O2SNO
#4 data record of supported Test IDs =[ 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
H1 Data'D: supported Test IDs ] M XX DATA D
6.5.2.3 Request oxygen sensor monitoring test results request message definition (read TID values)
Table 59 — Request oxygen sensor monitoring test results request message (read TID yalues)
Dgta Byte Parameter Name Cvt | Hex Value | [Mnemonic
#1 Request oxygen sensor monitoring test results request SID M 05 SIDRQ
#2 Test ID M XX TID
#3 02 Sensor# M XX 0O2SNO
6.5.2.4 Request oxygen sensor monitoring test results response message definition
(regort TID\values)
) values)
Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request oxygen sensor monitoring test results response SID M 45 SIDPR
#2 TEST ID M XX TID
#3 02 Sensor # M XX 0O2SNO
#4 data record of Test ID=[ Test Value M XX TESTVAL
#5 Minimum Limit ca XX MINLIMIT
#6 Maximum Limit ] C XX MAXLIMIT
a8  C = Conditional — if the supported Test ID is a constant ($01 - $04), the parameters Minimum and Maximum Limit shall not be
included.
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6.5.3 Parameter definition

6.5.3.1

Test IDs supported

The Test IDs supported is the same concept as used for PID support in Services $01 and $02 as specified in

Annex A.

6.5.3.2

Annex C specifies standardized and vehicle manufacturer specific Test ID ranges.

Test ID and data byte descriptions

6.53.3 (

The oxyger
defined by

Table 61 — Oxygen sensor location description

Dxygen sensor location definition

sensor location value used in the request message shall indicate the oxygen sensor location as
PID $13 or $1D as specified in Annex B.

Oxygen sensor location (one, and only one bit can be set to@-1)
Bit Sensor location? Alternative sensor location®
0 Bank 1 - Sensor 1 Bank 1 - Sensor 1
1 Bank 1 - Sensor 2 Bank 1 - Sensor 2
2 Bank 1 - Sensor 3 Bank 2 - Sensor 1
3 Bank 1 - Sensor 4 Bank 2 - Sensor 2
4 Bank 2 - Sensor 1 Bank 3 - Sensor 1
5 Bank 2 - Sensor 2 Bank 3 - Sensor 2
6 Bank 2 - Sensor 3 Bank 4 - Sensor 1
7 Bank 2 - Sensor 4 Bank 4 - Sensor 2
@  If Servicg $01 PID $13 supported.
b If Servicg $01 PID $1D supported.
6.5.3.4  Test result description
Table 62 — Test Result description
Hex # of bytes Description
00 - FF 1 The Test Result parameter includes either a constant or a calculated value depending on the
Test ID.
6.5.3.5

IYIinimum and Maximum Test Limit description

Table 63 defines Minimum and Maximum Test Limit. The Test Limit value is either a minimum or a maximum
value to which the test results are compared. The Test Limit is a one-byte unsigned numeric value (0 - 255).

Table 63 — Minimum and Maximum Test Limit description

Test Limit | # of bytes Description
Minimum 1 The minimum test limit (only for calculated test result) is the minimum value to which the test
result is compared.
Maximum 1 The maximum test limit (only for calculated test result) is the maximum value to which the
test result is compared.
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For results of latest mandated on-board oxygen sensor monitoring test, see Figure 16.
' | /$9i
o N\ - /
$02 \$01
$03|—\ o
= 2
$07 _
s06 | |  goa || s09 X
| %05
Key
1 Rich
2 |Lean
Figure 16 — Test ID value example
6.5.4 Message example
Thel example below shows how the “Request oxygen“sensor monitoring test results” servige shall be
implemented.

6.5.4.1  Step #1: Request oxygen sensor mohitoring test results (request for supported Te
from vehicle

The] external test equipment requests allkstpported Test IDs from the vehicle. Refer to the exampl

$01

for how to request supported PIDs“(same concept is used for supported TIDs). PID $13 is s

ECU #1. This is important informatien‘for the external test equipment in order to identify the correc
locdtion.

As a result of the supportedTID request, the external test equipment creates an internal list of sup
for gach ECU: The ECU-#1 (ECM) supports Test IDs $01 - $06, $70, $71 and $81. The ECU #2

not

support any Test {Ds.

6.5.4.2 Step'#2: Request oxygen sensor monitoring test results from vehicle

Thel exterpal test equipment sends two (2) “Request oxygen sensor monitoring test results” reques
to the vehicle. The two (2) request messages include the following Test IDs:

NOTE

st IDs)

e of Service
Lipported by
02 Sensor

ported TIDs
TCM) does

t messages

1st request message: Test IDs $01

2nd request message: Test IDs $05

In general, the external test equipment should read the test status of Service $01 PID $01 prior to execute

Service $05 with Test Id $01 and $05 to verify, whether the tests are supported and completed. The test values reported
may be invalid if the test is not completed.

© 1SO 2006 — All rights reserved

49


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

Table 64 — Request oxygen sensor monitoring test results request message

Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request oxygen sensor monitoring test results request SID 05 SIDRQ
#2 TID: Rich to lean sensor threshold voltage (constant) 01 TID
#3 02 Sensor #: Bank 1 - Sensor 1 01 02SNO
Table 65 — Request oxygen sensor monitoring test results response message
Message Firection: ECU#1 — External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value' (Hex) | Mnemonic
#1 Request oxygen sensor monitoring test results response SID 45 SIDPR
#2 TID: Rich to lean sensor threshold voltage (constant) 01 TID
#3 02 Sensor #: Bank 1 - Sensor 1 01 O2SNQ
#4 Test Limit: 450 mV 5A TESTVAL
NOTE E[CU#2 does not support any Test IDs and therefore does not send a response message.
Table 66 — Request oxygen sensor monitoring test results request message
Message Firection: External test equipment — All EEUs
Messagla Type: Request
Data Byte Description (all values'are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request oxygen sensor monitoring test results request SID 05 SIDRQ
#2 TID: Rich to lean sensor-switch time (calculated) 05 TID
#3 02 Sensor #: Bank. 1, --Sensor 1 01 O2SNQ
Table 67 >— Request oxygen sensor monitoring test results response message
Message Firection: ECU#1 — External test equipment
MessagL_'l'.yPE' Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request oxygen sensor monitoring test results response SID 45 SIDPR
#2 TID: Rich to lean sensor switch time (calculated) 05 TID
#3 02 Sensor #: Bank 1 - Sensor 1 01 02SNO
#4 Test Limit: 72 ms (milliseconds) 12 TESTVAL
#5 Minimum Limit: 0 ms 00 MINLIMIT
#6 Maximum Limit: 100 ms 19 MAXLIMIT

50
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6.6 Service $06 — Request on-board monitoring test results for specific monitored systems

6.6.1 Functional description
The purpose of this service is to allow access to the results of on-board diagnostic monitoring tests for specific
components/systems. Examples are catalyst monitoring and the evaporative system monitoring.

The vehicle manufacturer is responsible for assigning Test IDs and Component IDs for tests of different
systems and components. The latest valid test results are to be retained, even over multiple ignition OFF
cycles, until replaced by more recent test results. Test results are requested by Test ID. Test results are

reported nnly for supported combinations of test limit type and component |D_and are reported

as positive
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indi
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igned) values. Only one test limit is included in a response message, but that limit could
mum or a maximum limit. If both a minimum and maximum test limit are to be reported) t
onse messages will be transmitted, in any order. The most significant bit of the “test limittype
byte will be used to indicate the test limit type.

pptional feature of this service is for the ECU to indicate which Test IDs are supperted. Test ID
bded value that indicates support for Test IDs from $01 to $20. Test ID $20,indicates support
through $40, etc. This is the same concept as used for PID support in Services $01 and $02
nnex A. If Test ID $00 is not supported, then the ECU does not uSethis feature to indic
Dort.

service can be used as an alternative to Service $05 to report-eXygen sensor test results.

nigue method must be utilized for displaying data for ‘nonitors that have multiple tests.
itors have multiple tests that that are done in either a serial or parallel manner. If a monitor u
t ID/Component ID combinations that may not all complete at the same time, the following met
H to update the stored test results at the time of mohitor completion:

r the monitor completes, update all Test ID/€omponent ID combinations (or “test results’
red by the monitor with appropriate passing or failing results. If a test result (or “Test ID/Com

initial values (test not completed). Test results from the previously completed monitoring eve
hixed with test results from the curfent completed monitoring event.

pme cases, test results (or “Test ID/Component ID combinations”) will be displayed as being
n though the monitor (as jndicated by PID $41) was successfully completed and either passed
r cases, some Test IDs will show passing results while others will show failing results after the
cated by PID $41) was.successfully completed and failed. Note that OBD-II regulations prohib
itor from showing-any'failing test results. If an initial serial test indicates a failure and a subsed

be either a
hen two (2)
component

500 is a bit-
for Test IDs
hs specified
ate Test ID

Many OBD
ses multiple
hod shall be

that were
ponent ID”)

not utilized during this monitoring event, 'set the Test Values and Minimum and Maximum Test Limits to

nts shall not

incomplete
or failed. In
monitor (as
it a passing
uent re-test

of the system indicates a passing result, the test that was utilized to make the passing determination should

be
valy

isplayed, while-the failing test that was utilized to make the initial determination should be rese
es (test not'completed).

As
and

an example of a serial monitor, an evaporative system monitor can fail for a large evaporative
never contmue to test for smaII leaks or very smaII leaks. In this case, the Component ID for th

t to its initial

system leak
e large leak

pmplete. As

an example of the parallel monitor, a purge valve row monitor can pass by having a large rich lambda shift, a
large lean lambda shift or a large engine rpm increase. If the purge valve is activated and a large rich lambda
shift occurs, the Component ID for the rich lambda shift would show a passing result while the other two
Component IDs would show incomplete. Since some Component IDs for a completed monitor will show
incomplete, PID $41 must be used to determine monitor completion status.
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6.6.2 Message data bytes

6.6.2.1

definition (read supported TIDs)

Request on-board monitoring test results for specific monitored systems request message

Table 68 — Request on-board monitoring test results for specific monitored systems request message

(read supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored M 06 SIDR
systems request SID
#2 Test ID (see Annex A) M XX HD
6.6.2.2 Request on-board monitoring test results for specific monitored systems response message

definition (report supported TIDs)

Table §9 — Request on-board monitoring test results for specific monitored systems response

message (report supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request on-board monitoring test results for specific monitored M 46 SIDPR
systems response SID
#2 Test ID M XX TID
#3 FillerByte M FF FB
data record of supported Test IDs = [ DATARHEC_
#4 DataA: 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
#r Data D: supported Test IDs ] M XX DATA D
6.6.2.3 Request on-board monitoring test results for specific monitored systems request message
definition (read test resulits)
Table 70 — Request on-board monitoring test results for specific monitored systems request messjage
(read test results)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Reguest on-board monitoring test results for specific monitored M 06 SIDRQ
systems request SID
#2 Test ID (request test results) M XX TID
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6.6.2.4

defi

ISO 15031-

Request on-board monitoring test results for specific monitored systems respons
nition (report test results)

5:2006(E)

€ message

Table 71 — Request on-board monitoring test results for specific monitored systems response

message (report test results)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Request on-board monitoring test results for specific monitored M 46 SIDPR
systems response SID

#2 Test ID (report test results) XX TID

#3 Test Limit Type & Component ID M XX TLTCID
data record of Test ID = TIDREC_

#4 Test Value (High Byte) M XX TVHI

#5 Test Value (Low Byte) M XX TVLO

#6 Test Limit (High Byte) Ca XX TLHI

#7 Test Limit (Low Byte) ] c XX TLLO

ID W

C = Conditional — if Test Limit is either a Minimum or a Maximum Limit depends on the parameter Test Limit Type
plue (bit 7).

& Component

6.6.3 Parameter definition

6.6.3.1 Test IDs supported

Thel Test IDs supported is the same concept as used, for PID support in Services $01 and $02 as|specified in

Annex A.

6.6.3.2 Test ID and data byte descriptions

Annex C specifies standardized and vehicle manufacturer specific Test ID ranges, which are permitted to be

supported in this service.

NOTE For ISO 9141-2, SAE 41850 and ISO 14230-4 protocols that Annex C is recommended but not required. This

is fof backward compatibility angd-only applies to Test ID range $01 — $1F.

6.6.3.3 Test Limit Type and Component ID description

The| Test Limit Type.and Component ID is a one (1) byte parameter and is defined in the table belgw.

Table 72 — Test Limit Type and Component ID description
Parameter Name Bit Description
ComponenttD 0-06 [Component D= manufacturer specifted— necessary whemn muitipfe components or
systems are present on the vehicle and have the same definition of Test ID.
If the same test is performed on more than one component, multiple test results shall be
reported for that Test ID. For example, a test for bank 1 catalyst can be the same as a
test for a bank 2 catalyst, or a test for a pre-catalyst oxygen sensor can be the same as a
test for a post-catalyst oxygen sensor. In either case, a request for a single Test ID would
result in two test results being reported with different Component IDs.
Test Limit Type 7 Most Significant Bit (MSB) indicates type of test limit, where:

0 - test limit is maximum value - test fails if test value is greater than this value; and
1 - test limit is minimum value - test fails if test value is less than this value.
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6.6.3.4 Test Result description

The Test Result represents the test result and is defined in the table below.

Table 73 — Test Result description

Parameter Name # of bytes Description

Test Result 2 Test result - this value shall be less than or equal to the test limit if MSB of Test
(High and [ Limit Type and Component ID byte is “0”, and shall be greater than or equal to the
Low Byte) |test limit if MSB of Test Limit Type and Component ID byte is “1”. The Test Value
S o two-byte unsigned umeric vatue (0—=655357:

6.6.3.5 Test Limit description

The Test Limit is defined in the table below.

Table 74 — Test Limit description

Parameter Name | # of bytes Description
Test Linit 2 The Test Limit value is either a minimum or a maximum value to which the test reqults
(High and |are compared. The Test Limit is a two-byte unsigned numeric value (0 - 65535).
Low Byte)

6.6.4 Megsage example

The example below shows how the “Request on-board monitoring test results for specific monitored systgms
service shall be implemented.

6.6.4.1  Step #1: Request on-board monitoring test results for specific monitored systems (requefst
for supported Test IDs)

The externgl test equipment requests _all supported Test IDs from the vehicle. Refer to the example of Service
$01 how to|request supported PIDs (same concept is used for supported TIDs).

As a result pf the supported TIDTéquest, the external test equipment creates an internal list of supported TIDs
for each EQU. The ECU #1.(ECM) supports Test ID $02. The ECU #2 (TCM) does not support any Test IDs.

6.6.4.2 Step #2: Request on-board monitoring test results for specific monitored systems

The externpl test~equipment sends a “Request on-board monitoring test results for specific monitpred
systems” rgquest ' message with one (1) supported Test ID to the vehicle. The response messages indicate
which Companent IDs are supparted. The request message includes the following Test 1D:

Test ID $02 - Lean to rich sensor threshold voltage (constant), (supported Component IDs: $04, $16).

NOTE In general, the external test equipment should read the test status of Service $01 PID $01 prior to execute
Service $06 with Test ID $01 and $06 to verify whether the tests are supported and completed. The test values reported
may be invalid if the test is not completed.
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Table 75 — Request on-board monitoring test results for specific monitored systems request message

Message direction: |External test equipment — All ECUs

Message Type: Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request on-board monitoring test results for specific monitored 06 SIDRQ
systems request SID
#2 TID Lean to rich sensor threshold voltage (constant) 02 TID

response message

Table 76 — Request on-board monitoring test results for specific monitored systems

MFssage direction: |ECU#1 — External test equipment
|Message Type: Response

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

#1 Request on-board monitoring test results for specific monitored 46 SIDPR
systems response SID
#2 TID Lean to rich sensor threshold voltage (constant) 02 TID
#3 Test Limit Type: test limit is minimum value; Component ID: 04 84 TLTCID
#4 Test Value High Byte: test fails if test value is less than/test limit 00 TVHI
#5 Test Value Low Byte: test fails if test value is lessthan test limit 10 TVLO
#6 Minimum Test Limit High Byte 00 TLHI
#7 Minimum Test Limit Low Byte 00 TLLO
NOTE ECU#2 does not support any TestDs and therefore does not send a response message.
Table 77 — Request, on=board monitoring test results for specific monitored systems
response message
MFssage direction: |ECU#1 — External test equipment
|Message Type: Response

D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic

#1 Request on-board monitoring test results for specific monitored 46 SIDPR
systems response SID

#2 TID Lean to rich sensor threshold voltage (constant) 02 TID
#3 Testtimit Typetestiimitis maximurn vatue;, Comporent 1516 16 TLTCID
#4 Test Value High Byte: test fails if test value is greater than test limit 00 TVHI
#5 Test Value Low Byte: test fails if test value is greater than test limit 32 TVLO
#6 Maximum Test Limit High Byte 00 TLHI
#7 Maximum Test Limit Low Byte 20 TLLO

NOTE The above example shows that the test in ECU #1 for Test ID 02 and Component ID 04 passed and that the
test in ECU #1 for Test ID 02 and Component ID 16 failed.
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6.7 Serv

ice $07 - Request emission-related diagnostic trouble codes detected during

current or last completed driving cycle

6.7.1 Fun

ctional description

The purpose of this service is to enable the external test equipment to obtain “pending” diagnostic trouble
codes detected during current or last completed driving cycle for emission-related components/systems.
Service $07 is required for all DTCs and is independent of Service $03. The intended use of this data is to
assist the service technician after a vehicle repair, and after clearing diagnostic information, by reporting test
results after a single driving cycle. If the test failed during the driving cycle, the DTC associated with that test

will be repo ted. Test results rnrl_\nrfnd hy this service do not nnr\nccnrily indicate a fnnlfy r\nmpnnnnf/eycfn Af
test results [ndicate a failure after additional driving, then the MIL will be illuminated and a DTC will be setfand
reported with Service $03, indicating a faulty component/system. This service can always be used toxreqpest
the results ¢f the latest test, independent of the setting of a DTC.
Test resultd for these components/systems are reported in the same format as the DTCs in Service $03 - fefer
to the functional description for Service $03.
If less than|three (3) DTC values are reported for failed tests, the response messages used to report the|test
results shall be filled with $00 to fill seven (7) data bytes. This maintains the required fixed message length for
all messaggs.
If there are |no test failures to report, responses are permitted but not required for SAE J1850 and 1SO 9141-2
interfaces. For ISO 14230-4 interfaces, the ECU will respond with a<report containing no codes (all PTC
values shall| contain $00).
6.7.2 Megsage data bytes
6.7.2.1 Request emission-related diagnostic troubleicodes detected during current or last
completed|driving cycle request message definition
Table 78 — Request emission-related diagnostic trouble codes detected during current
or last completed driving cycle request message
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request emission-relateddiagnostic trouble codes detected during M 07 SIDRQ
current or last completed.dtiving cycle request SID
6.7.2.2 Request emission-related diagnostic trouble codes detected during current or last
completed|driving cycle/response message definition
Table 79 ~Request emission-related diagnostic trouble codes detected during current
or last completed driving cycle response message
Data Byte Parameter Name Cvt— [ Hex Value [ Mnemonic
#1 Request emission-related diagnostic trouble codes detected during M 47 SIDPR
current or last completed driving cycle response SID
#2 DTC#1 (High Byte) m/ca XX DTC1HI
#3 DTC#1 (Low Byte) M/C XX DTC1LO
#4 DTC#2 (High Byte) M/C XX DTC2HI
#5 DTC#2 (Low Byte) M/C XX DTC2LO
#6 DTC#3 (High Byte) M/C XX DTC3HI
#7 DTC#3 (Low Byte) M/C XX DTC3LO
@  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.
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6.7.3 Parameter definition

This service does not support any parameters.

6.7.4 Message example

Refer to message example of Service $03.

6.8

Service $08 — Request control of on-board system, test or component

-5:2006(E)

6.8.

The| purpose of this service is to enable the external test equipment to control the operation’of §

Sys

Functional description

em, test or component.

n on-board

The| data bytes will be specified, if necessary, for each Test ID in Annex F, and will be_unique for each Test ID.
If any data bytes are unused for any test, they shall be filled with $00 to maintain afixed message length.
Posksible uses for these data bytes in the request message are
— | Turn on-board system/test/component ON;
— | Turn on-board system/test/component OFF; and
— | Cycle on-board system/test/component for ‘n’ seconds.
Posksible uses for these data bytes in the response message are
— |Report system status; and
— |Report test results.
An ¢ptional feature of this service is for.the’ECU to indicate which Test IDs are supported. Test ID $00 is a bit-
encpded value that indicates support for Test IDs from $01 to $20. Test ID $20 indicates support for Test IDs
$21|through $40, etc. This is the same concept as used for PID support in Services $01 and $02 as specified
in Annex A. If Test ID $00 is not*supported, then the ECU does not use this feature to indicate Test ID
support.
6.8.2 Message data bytes
6.8.2.1 Request.control of on-board device request message definition (read supported T|Ds)
Table'80 — Request control of on-board device request message (read supported TIDs)
Dqta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
l #1 Request control of on-board device request SID M 08 SIDRQ
#2 Test ID (see Annex A) M XX TID
data record of Test ID = TIDREC _
#3 Data A, M 00 DATA_A
#4 Data B, M 00 DATA_B
#5 Data C, M 00 DATA_C
#6 Data D, M 00 DATA_D
#7 Data E ] M 00 DATA_E
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6.8.2.2 Request control of on-board device response message definition (report supported TIDs)

Table 81 — 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 SID M 48 SIDPR
#2 Test ID M XX TID
#3 FillerByte M 00 FB

datarecord-of-supportedFesttbe—1 HDREC

#4 Data A: supported Test IDs, M XX DATA\|A
#5 Data B: supported Test IDs, M XX DATA |B
#6 Data C: supported Test IDs, M XX DATA |C
#7 Data D: supported Test IDs ] M XX DATA |D

6.8.2.3 Request control of on-board device request message definition (read TID.values)

Table 82 — Request control of on-board device request message (read TID values)

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request control of on-board device request SID M 08 SIDRQ
#2 Test ID (request Test ID values) M XX TID

data record of Test ID = TIDREC _

#3 Data A, m/Cca XX DATA |A
#4 Data B, M/C XX DATA [B
#5 Data C, M/C XX DATA |C
#6 Data D, M/C XX DATA D
#7 Data E ] M/C XX DATA |E

@  C = Con{litional — Data A - E shall be filled with $00-if\untsed.

6.8.2.4 Request control of on-board device response message definition (report TID values)

Table 83 — Request.control of on-board device response message (report TID values)

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request eontrol of on-board device response SID M 48 SIDPR
#2 Test ID(report Test ID values) M XX TID
data record of Test ID = TIDREC _
#3 Data A M/C?2 XX DATA A
#4 Data B, M/C XX DATA_B
#5 Data C, m/C XX DATA_C
#6 Data D, M/C XX DATA D
#7 Data E ] M/C XX DATA_E

@  C = Conditional — Data A - E shall be filled with $00 if unused.
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6.8.

ISO 15031

3 Parameter definition

3.1 Test IDs supported

Refer to Annex A.

6.8.

3.2 TestID and data byte descriptions

Refer to Annex F.

6.8.

-5:2006(E)

A~ Message example

Thel example below shows how “Request control of on-board system, test or component.serv

imp

6.8.
IDs

emented.

Thel external test equipment requests all supported Test IDs from the vehicle;-Refer to the exampl

$01

how to request supported Test IDs (same concept is used for supported TIDs).

As a result of the supported TID request, the external test equipmenticreates an internal list of sup

for
and

6.8.

therefore does not send a response message.

.2  Step #2: Request control of on-board device{(Service $08, Test ID $01)

The| external test equipment sends a “Request control of on-board device” message with one (1

Tes

I ID $01 to the vehicle.

Table 84 — Request.control of on-board device request message

ce shall be

B.1  Step #1: Request control of on-board system, test or component (request for supgorted Test

b of Service

borted PIDs

bach ECU. The ECU #1 (ECM) supports Test ID $01. The ECY #2 (TCM) does not support any Test IDs

) supported

MFssage direction: |External test equipment — All ECUs
|Message Type: Request

D;lta Byte Desctiption (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request control-of on-board device request SID 08 SIDRQ
#2 TID: Evaporative system leak test 01 TID
#3 Data A:-00 00 DATA_A
#4 Data B: 00 00 DATA_B
#5 Data C: 00 00 DATA_C
#6 Data D: 00 00 DATA_D
#7 Data E: 00 00 DATA_E
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Table 85 — Request control of on-board device response message

Message direction: |ECU#1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request control of on-board device response SID 48 SIDPR
#2 TID: Evaporative system leak test 01 TID
#3 Data A: 00 00 DATA_A
#4 Data B: 00 00 DATA_B
#5 Data C: 00 00 DATA_C
#6 Data D: 00 00 DATA_P
#7 Data E: 00 00 DATA_E

NOTE EICU#2 does not support the Test ID and therefore does not send a response message.

6.9 Sery

6.9.1 Funictional description

The purpog
information
required by
vehicle mar

An optiona
INFOTYPE
INFOTYPE
the same ¢
ID)/TID (T¢
(Parameter

ce $09 — Request vehicle information

e of this service is to enable the external test equipment to request vehicle-specific velicle
such as Vehicle Identification Number (VIN) and Calibration IDs. Some of this information may be
regulations and some may be desirable to be reparted in a standard format if supported by the
ufacturer. INFOTYPEs are defined in Annex G.

feature of this service is for the ECU to_indicate which INFOTYPEs are supported (suppoft of
$00 is required for ISO 9141-2). INFOTYRE $00 is a bit-encoded value that indicates support for
5 from $01 to $20. INFOTYPE $20 indicates support for INFOTYPEs $21 through $40, etc. Thiis is
bncept as used for PID support in Services $01 and $02 as specified in Annex A. If PID (Parameter
st ID)/INFOTYPE $00 is not supported, then the ECU does not use this feature to indicate [PID
ID)/TID (Test ID)/INFOTYPE.support.

The extern

| test equipment shall maintain a list of ECUs, which support the INFOTYPEs not equal to $J0 in

order to jugtify, whether it expects)a response message from this ECU or not. For request messages with
INFOTYPE$ not equal to $00,‘the positive response messages may not be sent by the ECU(s) within| the

P2max timiphg window as specified in 5.2.2. This applies to the following protocols:

a) 1SO 9141-2: If the pasitive response message is not received within P2, | ;.. the external test equipment
shall sfop retrying the request message after one (1) minute from the original request. The retry mesdage
shall be sent at'least every four (4) seconds. The retry message keeps the bus alive and prevents| the
externgl testiequipment from having to re-initialize the bus (P3y_ ., time out). The ECU shall| not

re-initiglize)the Service $09 internal routine (see 5.2.4.3.2).

b) SAE J1850: If the response message is not received within thirty (30) seconds, the external test
equipment shall re-send (retry) the request message. The ECU shall not re-initiate the Service $09
internal routine, but send the positive response message if not already sent. In order to achieve a
maximum time out of one (1) minute, the external test equipment shall perform no more than one (1) retry
(see 5.2.4.3.4).

If INFOTYPE $02 (VIN) is indicated as supported, the ECU shall respond within P2max timing even if the VIN

is missing

or incomplete. For example, a development ECU may respond with $FF characters for VIN

because the VIN has not been programmed.
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6.9.2.1 Request vehicle information request message definition (read supported InfoType)
Table 86 — Request vehicle information request message (read supported InfoType)
Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType (see Annex A) M XX INFTYP
6.9.2.2 Request vehicle information response message definition (report supported InfoTlype)
Table 87 — Request vehicle information response message (report supported InfoType)
Dgta 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 XX DATA A
#5 Data B: supported InfoTypes, M XX DATA B
#6 Data C: supported.lnfoTypes, M XX DATA C
H1 Data D: supportednfoTypes ] M XX DATA D
6.9.2.3 Request vehicle information request message definition (read InfoType values)
Table 88 — Request vehicle information request message (read InfoType values)
Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType M XX INFTYP_
6.9.2.4 Request vehicle information response message definition (report InfoType values)
Table 89 — Request vehicle information response message (report InfoType valueg)
DataByte. Parameter Name Cvt— HexValue [ HIMnemonic
#1 Request vehicle information response SID M 49 SIDPR
#2 InfoType M XX INFTYP_
#3 MessageCount M XX MC_
#4 data record of InfoType =[ Data A, Mm/Ca XX DATA_A
#5 Data B, M/C XX DATA_B
#6 Data C, M/C XX DATA C
#7 DataD] M/C XX DATA D
@  C = Conditional — data A - D is only present if the requested InfoType equals an even number.
© 1SO 2006 — Al rights reserved 61



https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031

-5:2006(E)

6.9.3 Parameter definition

6.9.3.1

Vehicle information types supported

Refer to Annex A.

6.9.3.2

Vehicle information types and data byte descriptions

Refer to Annex G.

6.9.3.3

The MessageCount parameter has two (2) definitions depending on the InfoType parameter value:

Data

essageCount description

Odd InfoType parameter values (1, 3, 5, etc.): In such a case, the MessageCount parametér includ
value which represents the number of response messages to be sent by the server (ECU) to report
. D referenced by the corresponding next higher even InfoType parameter value.

MessageCount parameter value is a “static value”.

value

followin
Messa
messa

Refer to An

Even InfoType parameter values (2, 4, 6, etc.): In such a case the MessageCount parameter includ
vhich represents a dynamic counter starting with the value of 1-and incremented by 1 in
g response messages (assuming error-free transmission 6f the response message).
heCount parameter value is a “dynamic incremented value” (increments by 1). The last respd
je shall include an incremented MessageCount value, which“matches the reported MessageC
paramegter value previously reported by the server (ECU) with theyodd InfoType (even InfoType — 1).

hex G.

6.9.4 Megsage example

The examp

6.9.41 S

The extern
Service $01
the support
each ECU:
Since there]
from anothe

6.9.4.2 S

Now the ex

e below shows how the “Request vehicle information” service shall be implemented.

tep #1: Request vehicle information (request supported InfoType) from vehicle

r ECU will occur.

tep #2: Request InfoTypes from vehicle

ernal test equipment requests the following InfoType:

bS a
the
The

BS a
the
The
nse
punt

pl test equipment requests—all* supported InfoTypes from the vehicle. Refer to the examplg of
for how to request supported PIDs (same concept is used for supported InfoTypes). As a resy
bd InfoType request, the, external test equipment creates an internal list of supported InfoType
The ECU #1 (ECM)supports the following InfoTypes: $01, $02, $03, $04, $05, $06, $07, and
is only one ECU which meets emission-related legislative requirements, no response messdges

It of
5 for
508.

InfoType $0T: MC_VIN = 5 response messages; supporied by ECU#1

Table 90 — Request vehicle information request message

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: MessageCount VIN 01 INFTYP

62
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Table 91 — Request vehicle information response message

Message direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount VIN 01 INFTYP
#3 MessageCount VIN = 5 response messages 05 MC_VIN
Now the external test equipment requests the following InfoType:
— |InfoType $02: VIN = [1G1JC5444R7252367] supported by ECU#1.
Table 92 — Request vehicle information request message
MFssage direction: |External test equipment — All ECUs
|Message Type: Request
D4ta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: VIN 02 INFTYP
Table 93 — Request vehicle information response message (1)
MFssage direction: | ECU#1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: VIN 02 INFTYP
#3 MessageCount VIN £1st response message 01 MC_VIN
#4 Data A: Fill byte 00 DATA_A
#5 Data B: Fill byte 00 DATA_B
#6 Data C. Fillbyte 00 DATA_C
#7 Data/D:1’ 31 DATA_D
Table 94 — Request vehicle information response message (2)
Mpssage 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: VIN 02 INFTYP
#3 MessageCount VIN = 2nd response message 02 MC_VIN
#4 Data A: ‘G’ 47 DATA_A
#5 Data B: ‘1’ 31 DATA_B
#6 Data C: 'J’ 4A DATA_C
#7 Data D: ‘C’ 43 DATA_D
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Table 95 — Request vehicle information response message (3)

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: VIN 02 INFTYP
#3 MessageCount VIN = 3rd response message 03 MC_VIN
#4 Data A: 'S 39 DATA A
#5 Data B: ‘4’ 34 DATA_B
#6 Data C: ‘4’ 34 DATA_C
#7 Data D: ‘4’ 34 DATA_DP
Table 96 — Request vehicle information response message-(4)
Message Firection: ECU#1 — External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: VIN 02 INFTYRP
#3 MessageCount VIN = 4th response message 04 MC_VIN
#4 Data A: ‘R’ 52 DATA_A
#5 Data B: ‘7’ 37 DATA_B
#6 Data C: 2’ 32 DATA_C
#7 Data D: ‘5’ 35 DATA_DP
Table 97 —(Request vehicle information response message (5)
Message Firection: ECU#1-= External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Regdest vehicle information response SID 49 SIDPR
#2 InfoType: VIN 02 INFTYRP
#3 MessageCount VIN = 5th response message 05 MC_VIN
#4 Data A: 2’ 32 DATA_A
#5 Data B: ‘3’ 33 DATA_B
#6 Data C: ‘6’ 36 DATA_C
#7 Data D: ‘7’ 37 DATA_D

Now the external test equipment requests the following InfoType:

— InfoType $03: MessageCount Calibration ID = $08;  supported by ECU#1
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Table 98 — Request vehicle information request message

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: MessageCount Calibration ID 03 INFTYP

Table 99 — Request vehicle information response message

MFssage direction: | ECU#1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte-Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount Calibration ID 03 INFTYP
#3 MessageCount Calibration ID = 8 response messages 08 MC_CALID

Now the external test equipment requests the following InfoType:
— |InfoType $04: CALID#1 = [JMB*36761500]; supported-by ECU#1;

— |InfoType $04: CALID#2 = [JMB*47872611]; supported by ECU#1;

Table 100 — Request(vehicle information request message

MFssage direction: |External test equipment — All ECUs

|Message Type: Request

D;lta Byte Description*(all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration ID 04 INFTYP

Table 101 — Request vehicle information response message (1)

MFssage direction: |ECU#1 — External test equipment
|Message Type: Response

Dw—mmmwmmmm——wmmx) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID#1 = 1st response message 01 MC_CALID
#4 Data A: 'J’ 4A DATA_A
#5 Data B: ‘M’ 4D DATA_B
#6 Data C: ‘B’ 42 DATA_C
#7 Data D: 2A DATA_D
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Table 102 — Request vehicle information response message (2)

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 MessageCount Calibration ID#1 = 2nd response message 02 MC_CALID
#4 Data A: ‘3’ 33 DATALA
#5 Data B: ‘6’ 36 DATA |B
#6 Data C: ‘7’ 37 DATAC
#7 Data D: ‘6’ 36 DATA_D
Table 103 — Request vehicle information response message (3)
Message Firection: ECU#1 — External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYRP
#3 MessageCount Calibration ID#1 = 3rd response mgssage 03 MC_CAUID
#4 Data A: ‘1’ 31 DATA_A
#5 Data B: ‘5’ 35 DATA_B
#6 Data C: ‘0’ 30 DATA_C
#7 Data D: ‘0’ 30 DATA_DP
Table 104 =Request vehicle information response message (4)
Message Firection: ECU#1= External test equipment
Messagle Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfaType: Calibration 1D 04 INETYP
#3 MessageCount Calibration ID#1 = 4th response message 04 MC_CALID
#4 Data A: Fill byte 00 DATA_A
#5 Data B: Fill byte 00 DATA_B
#6 Data C: Fill byte 00 DATA_C
#7 Data D: Fill byte 00 DATA_D
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Table 105 — Request vehicle information response message (5)

Message direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID#2 = 5th response message 05 MC_CALID
#4 Data A:°J 4A DATA_A
#5 Data B: ‘M’ 4D DATA_B
#6 Data C: ‘B’ 42 DATA_C
#7 Data D: * 2A DATA_D
Table 106 — Request vehicle information response-message (6)
MFssage direction: | ECU#1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID#2 = 6th response message 06 MC_CALID
#4 Data A: ‘4’ 34 DATA_A
#5 Data B: ‘7’ 37 DATA_B
#6 Data C: ‘8’ 38 DATA_C
#7 Data D: ‘7’ 37 DATA_D
Table 107 — Request vehicle information response message (7)
MFssage direction: 4YECU#1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID#2 = 7th response message 07 MC_CALID
#4 Data A: 2’ 32 DATA_A
#5 Data B: ‘6’ 36 DATA_B
#6 Data C: ‘1’ 31 DATA_C
#7 Data D: ‘1’ 31 DATA_D
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Table 108 — Request vehicle information response message (8)

Message direction: |ECU#1 — External test equipment
Message Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 MessageCount Calibration ID#2 = 8th response message 08 MC_CALID
#4 Data A: Fill byte 00 DATA A
#5 Data B: Fill byte 00 DATA_B
#6 Data C: Fill byte 00 DATA_C
#7 Data D: Fill byte 00 DATA_DP

Now the exjernal test equipment requests the following InfoType:

— InfoType $05: MessageCount Calibration Verification Number = $02;  supported by ECU#1

Table 109 — Request vehicle information request message

Message Firection: External test equipment — All ECUs

Messagle Type: Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: MessageCount Calibration Verification Number 05 INFTYR

Table 110 — Request vehicle information response message

Message Firection: ECU#1 — Externaltest equipment

Messagle Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle.information response SID 49 SIDPR
#2 InfoType: MessageCount Calibration Verification Number 05 INFTYR
#3 MessageCount Calibration Verification Number = 2 response messages 02 MC_CVN

Now the external test equipment requests the following InfoType:
— InfoType $06: CVN#1 =[17 91 BC 82]; supported by ECU#1

— InfoType $06: CVN#2 = [16 EO 62 BE]; supported by ECU#1
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Table 111 — Request vehicle information request message
Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration Verification Number 06 INFTYP
Table 112 — Request vehicle information response message (1)
MFssage direction: |ECU#1 — External test equipment
hllessage Type: Response
Delta 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 MessageCount Calibration Verification Number = 1st response méssage 01 MC_CVN
#4 Data A: 17 17 DATA_A
#5 Data B: 91 91 DATA_B
#6 Data C: BC BC DATA_C
#7 Data D: 82 82 DATA_D
NOTE Depending on which protocol the vehicle-supports the following situations may occur:
If the vehicle supports ISO 9141-2, the external test equipment may need to repeat the request mesgage multiple

times before the ECU(s) send a response.message.

ECU(s) send a response message.

If the vehicle supports ISO,14230-4, the ECU(s) may send a negative response message with respons
conditionsNotCorrect if e.g..the engine is running. After the vehicle conditions have been adjusted
service request, the external test equipment shall repeat the request message and the ECU(s) shall se
response message.

Table 113 — Request vehicle information response message (2)

If the vehicle supports SAE J1850, the“external test equipment may need to repeat the request message before the

e code $22 -
to meet this
nd a positive

MFssage direction: [ECU#1 — External test equipment
hllessage Type: Response

Del_ta_B;mL Description (all values are in hexadecimal) Byte Value (Hex) nemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration Verification Number 06 INFTYP
#3 MessageCount Calibration Verification Number = 2nd response message 02 MC_CVN
#4 Data A: 16 16 DATA_A
#5 Data B: EO EO DATA_B
#6 Data C: 62 62 DATA_C
#7 Data D: BE BE DATA_D
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Now the external test equipment requests the following InfoType:

— InfoType $07: MessageCount In-use Performance Tracking = $08; supported by ECU#1.

Table 114 — Request vehicle information request message

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 SIDRJ
#2 InfoType: MessageCount In-use Performance Tracking 07 INEDYRP

Table 115 — Request vehicle information response message

Message Firection: ECU#1 — External test equipment

Messagla Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: MessageCount In-use Performance Tracking 07 INFTYRP
#3 MessageCount In-use Performance Tracking = 8 response messages 08 MC_IPT

Now the exjernal test equipment requests the following InfoType:

— InfoType $08: MC_IPT = 8 response messages; supported by ECU#1.

Table 116 — Request vehicle information request message

Message Firection: External test equipment —All ECUs

Messagla Type: Request

Data Byte Description (allvalues are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information request SID 09 SIDRQ
#2 InfoType: In-use Refermance Tracking 08 INFTYRP

Table 117 — Request vehicle information response message (1)

Message Firection: ECU#1 — External test equipment
MessagE Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value Mnemonic
(Hex)
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 MessageCount In-use Performance Tracking = 1st response message 01 MC_IPT
#4 OBDCOND_A: 1024 counts 04 OBDCOND_A
#5 OBDCOND_B: 1024 counts 00 OBDCOND_B
#6 IGNCYCCNTR_A: 3337 counts oD IGNCYCCNTR_A
#7 IGNCYCCNTR_B: 3337 counts 09 IGNCYCCNTR_B

70 © 1SO 2006 — Al rights reserved


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

Table 118 — Request vehicle information response message (2)

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 MessageCount In-use Performance Tracking = 2"d response 02 MC_IPT
message
#4 CATCOMP1_A: 824 counts 03 CATCOMP1_A
#5 CATCOMP1_B: 824 counts 38 CATCOMP1_B
#6 CATCOND1_A: 945 counts 03 CATCOND1_A
#7 CATCOND1_B: 945 counts B1 CATCOND1_B
Table 119 — Request vehicle information response-message (3)
MFssage direction: | ECU#1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex)| Mhnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 NFTYP
#3 MessageCount In-use Performance Tracking = 3'd response message 03 MC_IPT
#4 CATCOMP2_A: 711 counts 02 CATCOMP2_A
#5 CATCOMP2_B: 711 counts Cc7 CATCOMP2_B
#6 CATCOND2_A: 945 counts 03 CATCOND2_A
#7 CATCONDZ2_B: 945 coeunts B1 CATCOND2_B
Table 120 — Request vehicle information response message (4)
Message direction: | ECU#1 — External test equipment
’Vlessage Type: Response
DJta Byte Description (all values are in hexadecimal) Byte Value (Hex)| Mnemonic
#1 Request vehicle information response SID 49 SIDPR
H2 mfoType tn-use Performance Tracking 08 NFTYP
#3 MessageCount In-use Performance Tracking = 4th response message 04 MC_IPT
#4 O2SCOMP1_A: 737 counts 02 O2SCOMP1_A
#5 02SCOMP1_B: 737 counts E1 02SCOMP1_B
#6 O2SCOND1_A: 924 counts 03 O2SCOND1_A
#7 0O2SCOND1_B: 924 counts 9C 0O2SCOND1_B
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Table 121 — Request vehicle information response message (5)

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 MessageCount In-use Performance Tracking = 5t response message 05 MC_IPT
#4 025COMP2_A: 724 counts 02 02SCOMPZ A
#5 02SCOMP2_B: 724 counts D4 02SCOMP2 B
#6 O2SCOND2_A: 833 counts 03 0Q2SCOND2Z A
#7 O2SCOND2_B: 833 counts 41 02SCONDZ B

Table 122 — Request vehicle information response message(6)
Message Firection: ECU#1 — External test equipment
Messagla 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 MessageCount In-use Performance Tracking = 6th response message 06 MC_IPT]
#4 EGRCOMP_A: 997 counts 03 EGRCOMH_A
#5 EGRCOMP_B: 997 counts E5 EGRCOMH_B
#6 EGRCOND_A: 1010 counts 03 EGRCOND_A
#7 EGRCOND_B: 1010 counts F2 EGRCOND B

Table 123 —£ Request vehicle information response message (7)
Message Firection: ECU#1-= External test equipment
Messagle Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Regdest vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 MessageCount In-use Performance Tracking = 7th response message 07 MC_IPT
#4 AIRCOMP_A: 937 counts 03 AIRCOMP_A
#5 AIRCOMP_B: 937 counts A9 AIRCOMP_B
#6 AIRCOND_A: 973 counts 03 AIRCOND_A
#7 AIRCOND_B: 973 counts CD AIRCOND_B
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Table 124 — Request vehicle information response message (8)

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 MessageCount In-use Performance Tracking = 8th response message 08 MC_IPT
#4 EVAPCOMP_A: 68 counts 00 EVAPCOMP_A
#5 EVAPCOMP_B: 68 counts 44 EVAPCOMP_B
#6 EVAPCOND_A: 97 counts 00 EVAPCOND_A
#7 EVAPCOND_B: 97 counts 61 EVAPCOND_B
7 |Diagnostic service definition for ISO 15765-4
7.1| Service $01 — Request current powertrain diagnostic data
7.1.[1 Functional description
The| purpose of this service is to allow access to current*emission-related data values, including analogue
inpdts and outputs, digital inputs and outputs, and system status information. The request for|information
des a parameter identification (PID) value that indicates to the on-board system the specific|information

The
sysfem. All data values returned for sensor readings shall be actual readings, not default or subsf
use

Not
EC\
sup
sup
cor

IMP

The)
con
six

incl
reqxested. PID specifications, scaling information and display formats are included in Annex B.

ECU(s) shall respond to this message by-transmitting the requested data value last determ
by the system because of a fault with_that sensor.

) which PIDs are supported::PID $00 indicates support for PIDs from $01 to $20. PID $34
bort for PIDs $21 through-$40, etc. This is the same concept for PIDs/OBD Monitor IDs/TID

bort in Services $01,-$02, $06, $08, $09. PID $00 is required for those ECUs that re
esponding Service $01-request message as specified in Annex A.

yersal “initialization/keep alive/ping” message for all emissions-related OBD ECUs.

request message may contain up to six (6) PIDs. An external test equipment is not allowed f{
bination of PIDs supported and PIDs, which report data values. The ECU shall support reque

ined by the
itute values

all PIDs are applicable or supported by all systems. PID $00 is a bit-encoded value that indicates for each

0 indicates
s/InfoTypes
spond to a

ORTANT — All'emissions-related OBD ECUs which at least support one of the serviceg defined in
this document §hall support Service $01 and PID $00. Service $01 with PID $00 is defi
uniy

ned as the

0 request a
5ts for up to

ﬁ) PlDs The request message may contain the same PID mllltiplp times The EFCU shall tre

at each PID

as a separate parameter and respond with data for each PID (data returned may be different for the same
PID) as often as requested.

The order of the PIDs in the response message is not required to match the order in the request message.

©

ISO 2006 — All rights reserved

73


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

7.1.2 Message data bytes

71.21 Request current powertrain diagnostic data request message definition (read supported

PIDs)

Table 125 — Request current powertrain diagnostic data request message (read supported PIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 [TPTD#T(PtDsSUppoTted See ANNEX A) vt XX P1DT
#3 PID#2 (PIDs supported: see Annex A) ya XX PID
#4 PID#3 (PIDs supported: see Annex A) U XX PID
#5 PID#4 (PIDs supported: see Annex A) U XX PID
#6 PID#5 (PIDs supported: see Annex A) U XX PID
#7 PID#6 (PIDs supported: see Annex A) U XX PID
@ U = Usel Optional — PID may be included to avoid multiple PID supported request messages.

To request

PIDs supported range from $C1 - $FF another requestvmessage with PID#1 = $CO [and
PID#2 = $ED shall be sent to the vehicle.

7.1.2.2 Request current powertrain diagnostic data response message definition (report supported

PIDs)

ECU(s) shgll respond to all supported ranges if requested. A range is defined as a block of 32 PIDs (e.qg.
range #1: BID $01-$20). The ECU shall not respond(to unsupported PID ranges unless subsequent rarjges
have a supported PID(s).

Table 126 — Request current powertrain diagnostic data response message (report supported PIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request current powertrain diagnostic data response SID M 41 SIDPR
data record of supperted PIDs = [ PIDREC _
#2 1st supported PID M XX PID
#3 Data A: supported PIDs, M XX DATA [A
#4 Data B: supported PIDs, M XX DATA [B
#5 Data C: supported PIDs, M XX DATA [C
#6 Data D: supported PIDs ] M XX DATA |D
data IU\.:UICII Uf ouppultcd P:DO — [ P:DREJ_
#n-4 mth supported PID c12 XX PID
#n-3 Data A: supported PIDs, Cc2b XX DATA_A
#n-2 Data B: supported PIDs, C2 XX DATA B
#n-1 Data C: supported PIDs, C2 XX DATA _C
#n Data D: supported PIDs ] c2 XX 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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The response message shall only include the PID(s) and Data A - D which are supported by the ECU. If the
request message includes (a) PID value(s) which are not supported by the ECU, those shall not be included in

the response message.

7.1.2.3 Request current powertrain diagnostic data request message definition (read PID values)

Table 127 — Request current powertrain diagnostic data request message

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request current powertrain diagnostic data request SID M 01 SIDRQ
#2 PID#1 (see Annex B) M XX PID
#3 PID#2 (see Annex B) ua XX PID
#4 PID#3 (see) Annex B U XX PID
#5 PID#4 (see Annex B) U XX PID
#6 PID#5 (see) Annex B U XX PID
#7 PID#6 (see) Annex B U XX PID
@ | U = User Optional — the parameter may be present or not.

7.1.2.4 Request current powertrain diagnostic data response message definition (report RID values)

Table 128 — Request current powertrain.diagnostic data response message

Dgta Byte Parameter Name Cvt | Hex Value | [Mnemonic
#1 Request current powertrain diagnostie.data response SID M 41 SIDPR
data record of 1st supported PID ={ PIDREC_
#2 PID#1 M XX PID
#3 data A, M XX DATA_A
#4 data B, c1a XX DATA B
#5 data C, C1 XX DATA C
#6 dataD] C1 XX DATA_D
data record of’mth supported PID = [ PIDREC _
#n-4 PID#m c2b XX PID
#n-3 data A, C2 XX DATA_A
#n-2 data B, c3c XX DATA_B
#n-1 data C, Cc3 XX DATA C
#n data D] c3 XX DATA_D

@ |Q@1= Conditional — “data B - D” depend on selected PID value.

b C2 = Conditional — parameter is only present if supported by the ECU.

Cc
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

Not all PIDs which are included in the request message may be supported by all emission-related ECUs,
which shall comply with this specification. Therefore, each vehicle ECU, which supports at least one (1) PID,

shall send a response message including the PID(s) with data.
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7.1.3 Parameter definition

7.1.31

Annex A specifies the interpretation of the data record of supported PIDs.

7.1.3.2

PIDs supported

PID and data byte descriptions

Annex B specifies standardized emission-related parameters.

7.1.4 Megsage example

The exam
implemented.

71.41  Step #1: Request supported PIDs from vehicle

ble below shows how the “Request current powertrain diagnostic data” service)\shall| be

The external test equipment requests supported PIDs ($00, $20, $40, $60, $80, $A0),from the vehicle. Refer
to Annex Alto interpret the data bytes in the response messages.

ECU(s) shg
range #1: H

have a supported PID(s).

Table 129 — Request current powertrain diagnostic data request message

Il respond to all supported ranges if requested. A range is definéd as a block of 32 PIDs (e.qg.
ID $01-$20). The ECU shall not respond to unsupported PID-ranges unless subsequent rarjges

Message Firection: External test equipment — All ECUs
Messagle Type: Request

Data Byte Description (All PID values are inthexadecimal) 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 PIDsupport for PIDs 41-60 40 PID
#5 PID used to determing PID support for PIDs 61-80 60 PID
#6 PID used to determine PID support for PIDs 81-A0 80 PID
#7 PID used to detéermine PID support for PIDs A1-C0O A0 PID
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Table 130 — ECU#1 response: Request current powertrain diagnostic data response message

Message direction: |ECU#1 — 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, 03-08

10111111b = $BF DATA_A

Fi2) Data byfe B, representing support for PIDs 09, UB-T0
#5 Data byte C, representing support for PIDs 11, 13, 15
#6 Data byte D, representing support for PIDs 19, 1C, 20

TOTTTTT1b = $BF DATA_B
10101000b = $A8 DATA_C
10010001b = $91 DATA_D

#7 PID requested

20 PID

#8 Data byte A, representing support for PID 21
#9 Data byte B, representing no support for PIDs 29-30
#10 Data byte C , representing no support for PIDs 31-38

#11 Data byte D, representing no support for PIDs 39-40

10000000b = $80 DATA_A
00000000b = $00 DATA_B
00000000b = $00 DATA_C
00000000b = $00 DATA_D

Table 131 — ECU#2 response: Request current powertrain diagnostic data response méessage

MFssage direction: | ECU#2 — External test equipment

|Message Type: Response
DJta 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 PID 01
#4 Data byte B, representing 'support for PID 0D
#5 Data byte C, représenting no support for PIDs 11-18
#6 Data byte D, representing no support for PIDs 19-20

10000000b = $80 DATA_A
00001000b = $08 DATA_B
00000000b = $00 DATA_C
00000000b = $00 DATA_D

Now the externalifest equipment creates an internal list of supported PIDs for each ECU. The ECU #1 (ECM)

supports the following PIDs: $01, $03 - $09, $0B - $11, $13, $15, $19, $1C, $20, $21.

Thel ECU#2 (TCM) supports the following PIDs: $01 and $0D.

7.1.4.2— Step #2: Request multiple PlDs from vehicle

Now the external test equipment requests a combination of a maximum of six (6) PIDs in one request

message to gain best performance of displaying current data.
— PID $15: Bank 1 - Sensor 2,

— PID $01: Number of emission-related DTCs and MIL status,
— PID $05: Engine coolant temperature,

— PID $03: Fuel system 1 status,

— PID $0C: Engine speed

— PID $0D: Vehicle speed

© 1SO 2006 — All rights reserved
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Table 132 — Request current powertrain diagnostic data request message

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: Bank 1 - Sensor 2 15 PID(15)
#3 PID: Number of emission-related DTCs and MIL status 01 PID(01)
#4 PID: Engine coolant temperature 05 PID(05
#5 PID: Fuel system 1 status 03 PID(03
#6 PID: Engine speed 0C P1D(0C)
#7 PID: Vehicle speed oD PID(0D))
Table 133 — ECU#1 response: Request current powertrain diagnostic data response message
Message Firection: ECU#1 — External test equipment
Messagle 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: Engine coolant temperature 05 PID(05
#3 Data byte A 6E DATA(A)
#4 PID: Number of emission-related DTCs and MIL status 01 PID(01
#5 MIL: ON; Number of emission-related DTCs: 03 83 DATA(A)
#6 Misfire -, Fuel system -, Comprehensive.monitoring 33 DATA(B)
#7 Catalyst -, Heated catalyst -, ..., monitoring supported FF DATA(CQ)
#8 Catalyst -, Heated catalyst -, /=, "monitoring test complete/not complete 63 DATA(D)
#9 PID: Bank 1 - Sensor 2 15 PID(15
#10 Bank 2 - Sensor 2: 0(8-Volt A0 DATA(A)
#11 Bank 2 - Sensor-2:93,7 % 78 DATA(B)
#12 PID: Engine_speed 0oC PID(0Q)
#13 Data byte A: 667 rpm 0A DATA(A)
#14 Data\byte B: 667 rpm 6B DATA(B)
#15 PID: Fuel system 1 status 03 PID(03}
#16 Data byte A: Closed loop - using oxygen sensor(s) as feedback for fuel 02 DATA(A)
control
#17 Data byte B 00 DATA(B)
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Table 134 — ECU#2 response: Request current powertrain diagnostic data response message

Message direction: | ECU#2 — 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: Vehicle speed 0D PID(0D)
#3 Data byte A 23 DATA(A)
#4 PID: Number of emission-related DTCs and MIL status 0T PID(01)
#5 MIL: OFF; Number of emission-related DTCs: 01 01 DATA(A)
#6 Comprehensive monitoring: supported, test complete 44 DATA(B)
#7 Catalyst -, Heated catalyst -, ..., monitoring supported 00 DATA(C)
#8 Catalyst -, Heated catalyst -, ..., monitoring test complete/not complete 00 DATA(D)

7.2

7.2,

The)
exp
and

Service $02 — Request powertrain freeze frame data

1 Functional description

purpose of this service is to allow access to emission-related data values in a freeze frame.
Ansion to meet manufacturer-specific requirements not“necessarily related to the required fr¢

incl
req
Ann

The)
datd
by t

Ser
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not necessarily containing the same data values.as’the required freeze frame. The reque
des a parameter identification (PID) value that indicates to the on-board system the specific
ested. PID specifications, scaling information-and display formats for the freeze frame are
ex B.

ECU(s) shall respond to this message by transmitting the requested data value stored by the
values returned for sensor readings-shall be actual stored readings, not default or substitute
he system because of a fault with that sensor.

ice $02 PID $02 indicates the:DTC that caused the freeze frame data to be stored. If freeze fi
stored in the ECU, the system shall report $00 00 as the DTC.

frame number byte-shall indicate $00 for the freeze frame data. Manufacturers may opti
tional freeze frames-and use this service to obtain that data by specifying the freeze frame nu

cified by the manufacturer, and contain data specified by the manufacturer.

) which-PIDs are supported. PID $00 indicates support for PIDs from $01 to $20. PID $2

$01

This allows
beze frame,
5t message
information
included in

system. All
alues used

ame data is

pnally save
mber in the
r conditions

all PIDs-aré applicable or supported by all systems. PID $00 is a bit-encoded value that indicates for each

0 indicates
in Services

bort for PIDs $21 through $40, etc. This is the same concept for PIDs/TIDs/InfoTypes support
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g-Service $02
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request message as specified in Annex A.

The order of the PIDs in the response message is not required to match the order in the request message.

The request message may contain up to three (3) PIDs. An external test equipment shall not request a
combination of PIDs supported and PIDs, which report data values. The ECU shall support requests for up to
three (3) PIDs. The request message may contain the same PID multiple times. The ECU shall treat each PID
as a separate parameter and respond with data for each PID as often as requested.
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7.2.2 Message data bytes

7.2.21

Request powertrain freeze frame data request message definition (read supported PIDs)

Table 135 — Request powertrain freeze frame data request message (read supported PIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID#1 (PIDs supported: Annex A) M XX PID
#3 frame # M XX FRNO[
#4 PID#2 (PIDs supported: Annex A) Ua XX PID
#5 frame # u/cb XX FRNO|_
#6 PID#3 (PIDs supported: Annex A) U XX PID
#7 frame # u/C XX FRNO[_

@ U = Usel Optional — PID may be included to reduce multiple PID supported request messages.

b C = Congiitional — parameter is only included if preceding PID# is included.

To request

and $EO shpll be sent to the vehicle.

7.2.2.2 K

ECU(s) mu
range #1: H

PIDs supported range from $61 - $FF, multiple request messages with PIDs = $60, $80, $A0, FCO

Request powertrain freeze frame data response message definition (report supported PIDs)

5t respond to all supported ranges if requestéd. A range is defined as a block of 32 PIDs (e.g.
ID $01-$20). The ECU shall not respond to-unsupported PID ranges unless subsequent rarjges

have a supported PID(s).
Table 136 — Request powertrain freeze frame data response message (report supported PIDs)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1st supported PID M 00 PID
#3 frame # M XX FRNO[_
data record of/supported PIDs = [ DATAREC
#4 Data A: supported PIDs, M XX DATA |A
#5 Data B: supported PIDs, M XX DATA |B
#6 Data C: supported PIDs, M XX DATA |C
#7 Data D: supported PIDs ] M XX DATA |D
#n-5 mth supported PID c1a XX PID
#n-4 frame # C1 XX FRNO_
data record of supported PIDs = [ DATAREC
#n-3 Data A: supported PIDs, Cc2b XX DATA_A
#n-2 Data B: supported PIDs, Cc2 XX DATA_B
#n-1 Data C: supported PIDs, C2 XX DATA _C
#n Data D: supported PIDs ] c2 XX 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).

80
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The response message shall only include the PID(s) and Data A - D which are supported by the ECU. If the
request message includes (a) PID value(s) which are not supported by the ECU, those shall not be included in
the response message.

7.2.2.3 Request powertrain freeze frame data request message definition (read freeze frame PID
values)

Table 137 — Request powertrain freeze frame data request message (read freeze frame PID values)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request powertrain freeze frame data request SID M 02 SIDRQ
#2 PID#1 (see Annex B) M XX PID
#3 frame # M XX FRNO
#4 PID#2 (see Annex B) ya XX PID
#5 frame # c19 XX FRNO
#6 PID#3 (see Annex B) U XX PID
#7 frame # C1 XX FRNO

@ | U = User Optional — the parameter may be present or not.

b [c1 = Conditional — parameter is only present if preceding PID# is present(

7.22.4 Request powertrain freeze frame data response message definition (report freeze frame PID
valyies)

Tabhle 138 — Request powertrain freeze frame data response message (report freeze frame PID values)

Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic

#1 Request powertrain freeze frame data response SID M 42 SIDPR
#2 1st supported PID M XX PID_
#3 frame # M XX FRNO_
#4 data record pf st supported PID = [ data A, M XX DATA_A
#5 data B, c1e XX DATA_B
#6 data C, C1 XX DATA_C
#7 data D] C1 XX DATA_D
#2 mth supported PID c2b XX PID_
#3 frame # C2 XX FRNO_
#4 data record of mth supported PID = [ data A, C3¢ XX DATA A
#5 data B, C4d XX DATA B
#6 data C, C4 XX DATA C
#7 data D] C4 XX DATA D

@ (1 = Conditional — “data B - D” depend on selected PID.

b c2 = Conditional — parameter shall be the same value as included in the request message and only present if supported.

¢ C3 = Conditional — data A shall be included if preceding PID is supported.

d  c4 = Conditional — parameters and values for “data B - D” depend on selected PID number.
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7.2.3 Parameter definition

7.2.31

Annex A sp

7.2.3.2

Annex B sp

PIDs supported

ecifies the interpretation of the data record of supported PIDs.

PID and data byte descriptions

ecifies standardized emission-related parameters.

7.2.3.3

The frame
emission-re

7.2.4 Megsage example

The examp

q

L

7.241

The externa

vehicle. Refer to the example of Service $01 for how to request supportéd PIDs.

As a result
for each E(
support any

q

L

7.24.2

Case #1: Fileeze frame data are stored in ECU #1.:

Now the external test equipment requests PID-$02 of freeze frame $00 from the vehicle. Since the ECU

rame # description

number identifies the freeze frame, which includes emission-related data values in\.cas¢g
lated DTC is detected by the ECU.

e below shows how the “Request powertrain freeze frame data” service shall be implemented.

tep #1: Request supported powertrain freeze frame PIDs from vehicle

| test equipment requests all supported powertrain freeze framé\PIDs of freeze frame $00 from

bf the supported PID request, the external test equipmentcreates an internal list of supported R
CU: ECU #1 (ECM) supports the following PIDs: $02< $09, $0B - $0E, ECU #2 (TCM) does|
PIDs for this service.

tep #2: Request PID $02 “DTC which caused freeze frame to be stored” from vehicle

an

the

PIDs
not

#2

(TCM) doegn’t store a freeze frame data record only, the ECU #1 (ECM) will send a response message. In
this example, the freeze frame data are‘stored based on a DTC P0130 occurrence. The parameter value of
PID $02 “DTC that caused required freeze frame data storage” is set to the DTC P0130.
Table 139 —Request powertrain freeze frame data request message
Message Firection: External test equipment — All ECUs
Messagla Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Reguest powertrain freeze frame data request SID 02 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
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Table 140 — Request powertrain freeze frame data response message

Message direction: |ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDRQ
#2 PID: DTC that caused required freeze frame data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of P0130 01 DATA_A
#5 DTC Low Byte of P0130 30 DATA_B
NOTE ECU#2 does not store freeze frame data and therefore does not send a response message.
Now the external test equipment requests the parameter value of PID $0C “Engine Speed”, PID $05 “Engine
coolant temperature”, and PID $04 “Load” stored in the freeze frame.
Table 141 — Request powertrain freeze frame data request message
MFssage direction: |External test equipment — All ECUs
|Message Type: Request
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request powertrain freeze frame data request SID. 02 SIDRQ
#2 PID: Engine Speed oC PID
#3 Frame # 00 FRNO
#4 PID: Engine coolant temperature 05 PID
#5 Frame # 00 FRNO
#4 PID: Load 04 PID
#5 Frame # 00 FRNO
Table 142 — Request powertrain freeze frame data response message
MFssage direction: YECU #1 — External test equipment
|Message Type: Response
D;lta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDRQ
#2 PID: Engine Speed oC PID
#3 Frame # 00 FRNO
#4 High Byte: Engine Speed: 2080 rpm 20 DATA_A
#5 Low Byte: Engine Speed: 2080 rpm 80 DATA B
#6 PID: Load 04 PID
#7 Frame # 00 FRNO
#8 Load: 50,2 % 80 DATA_A
#9 PID: Engine coolant temperature 05 PID
#10 Frame # 00 FRNO
#11 Engine coolant temperature: 0 °C 28 DATA_A
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Case #2: No freeze frame data are stored in any ECU:

If no freeze frame data are stored, then the parameter value of PID $02 “DTC that caused required freeze
frame data storage” is set to $00 00. If the external test equipment requests a PID excluding $00, $02, $20,

$40, etc., the ECU shall not send a response message.

Table 143 — Request powertrain freeze frame data request message

Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemponic
#1 Request powertrain freeze frame data request SID 02 SIDRQ
#2 PID: Number of emission-related DTCs and MIL status 01 PID
#3 Frame # 00 FRNO
#4 PID: DTC that caused required freeze frame data storage 02 PID
#5 Frame # 00 FRNO
Table 144 — Request powertrain freeze frame data response message
Message Firection: ECU #1 — External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request powertrain freeze frame data response SID 42 SIDRQ
#2 PID: DTC that caused required freeze frame_data storage 02 PID
#3 Frame # 00 FRNO
#4 DTC High Byte of PO000 {no freeze frame data stored} 00 DATA_A
#5 DTC Low Byte of PO000 {no freeze frame data stored} 00 DATA_B
7.3 Servjce $03 — Request.emission-related diagnostic trouble codes
7.3.1 Fungtional description
The purposge of thisésérvice is to enable the external test equipment to obtain “confirmed” emission-related
DTCs.
Send a Serviee $03 request for all emission-related DTCs. Each ECU that has DTCs shall respond with [one

(1) messag€ containing all emission-related DTCs. IT an ECU does not have emission-related DTCS, then it
shall respond with a message indicating no DTCs are stored by setting the parameter # of DTC to $00.

DTCs are transmitted in two (2) bytes of information for each DTC. The first two (2) bits (high order) of the first
(1) byte for each DTC indicate whether the DTC is a Powertrain, Chassis, Body, or Network DTC (refer to
ISO 15031-6 for additional interpretation of this structure). The second two (2) bits shall indicate the first digit
of the DTC (0 through 3). The second (2) nibble of the first (1) byte and the entire second (2) byte are the next
three (3) hexadecimal characters of the actual DTC reported as hexadecimal. A Powertrain DTC transmitted

as $0143 shall be displayed as P0143.
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P 0 1 A 3
Figure 17 — Diagnostic trouble code encoding example DTC P0143
7.3.2 Message data bytes
7.3.21 Request emission-related DTC request message definition
Table 145 — Request emission-related DTC request message
Dgta Byte Parameter Name Cvt | Hex)Value | [Mnemonic
#1 Request emission-related DTC request SID M 03 SIDRQ
7.3.2.2 Request emission-related DTC response message definition
Table 146 — Request emission-related DTC‘response message
Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
#1 Request emission-related DTC response SID M 43 SIDPR
#2 #of DTC = M XX = #OFDTC
no emission-related DT.Cs stored 00,
emission-related DTCs stored ] 01-FF
#3 DTC#1 (High Byte) ca XX DTC1HI
#4 DTC#1 (Low Byte) o XX DTC1LO
XX
#n-1 DTC#m (High Byte) C XX DTCmHI
#n DTC#m (Low Byte) C XX DTCmLO
@ | C = Conditional — DTC#1 - DTC#m are only included if # of DTC parameter value = $00.

7.3.8 Parameter definition

7.3..1 # of DTC parameter description

The| # of DTC parameter reports the emission-related DTC(s) currently (at the time of the reque

prog¢esSsing) stored in the ECU(s).

st message

7.3.4 Message example

The example below shows how the “Request emission-related DTCs” service shall be implemented. The
external test equipment requests emission-related DTCs from the vehicle. The ECU#1 (ECM) has six (6)
DTCs stored, the ECU #2 (TCM) has one (1) DTC stored, and the ECU #3 (ABS/Traction Control) has no

DTC stored.

— ECU #1 (ECM): P0143, P0196, P0234, P02CD, P0357, POA24
— ECU #2 (TCM): P0443

— ECU #3 (ABS/Traction Control): no emission-related DTC stored

© 1SO 2006 — All rights reserved
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Table 147 — Request emission-related diagnostic trouble codes request message

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 148 — Request emission-related diagnostic trouble codes response message

Message {!irection: ECU #1 — External test equipment
Messagla 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} 06 #OFDTLC
#3 DTC High Byte of P0143 01 DTC1H|
#4 DTC Low Byte of P0143 43 DTC1LD
#5 DTC High Byte of P0196 01 DTC2H|
#6 DTC Low Byte of P0196 96 DTC2LD
#7 DTC High Byte of P0234 02 DTC3H|
#8 DTC Low Byte of P0234 34 DTC3LD
#9 DTC High Byte of P02CD 02 DTC4H|
#10 DTC Low Byte of P02CD CD DTCALD
#11 DTC High Byte of P0357 03 DTC5HI
#12 DTC Low Byte of P0357 57 DTC5LD
#13 DTC High Byte of POA24 0A DTC6H|
#14 DTC Low Byte of POA24 24 DTC6LD
Tlable 149 — Request emission-related diagnostic trouble codes response message
Message Firection: ECU #3 ~>"External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Requestémission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 00 #OFDTLC

Table 150 — Request emission-related diagnostic trouble codes 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 Request emission-related DTCs response SID 43 SIDPR
#2 # of DTC {number of emission-related DTCs stored in this ECU} 01 #OFDTC
#3 DTC High Byte of P0443 04 DTC1HI
#4 DTC Low Byte of P0443 43 DTC1LO
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7.4 Service $04 — Clear/reset emission-related diagnostic information

7.4.1 Functional description

The purpose of this service is to provide a means for the external test equipment to command ECUs to clear
all emission-related diagnostic information. This includes:

— MIL and number of diagnostic trouble codes (can be read with Service $01, PID $01);
— Clear the I/M (Inspection/Maintenance) readiness bits (Service $01, PID $01 and $41);

— rEonfirmed-diagnostictrotubtecodes tean-beread-with-Service-$63)

— |Pending diagnostic trouble codes (can be read with Service-$07)

— | Diagnostic trouble code for freeze frame data (can be read with Service’$02, |PID $02);
— |Freeze frame data (can be read with-Service $02)

— | Status of system monitoring tests (can be read with’Service $01, [PID $01);
— | On-board monitoring test results (can be read with Service $06)

— | Distance travelled while MIL is activated (can be.read with Service $01, PID $21);
— |Number of warm-ups since DTCs cleared (ean-be read with Service $01, [PID $30);
— | Distance travelled since DTCs cleared (can be read with Service $01, |PID $31);
— | Time run by the engine while MIL is activated (can be read with Service $01, [PID $4D);
— | Time since diagnostic trouble codes cleared (can be read with Service $01, |PID $4E);
— |Reset misfire counts of standardized Test ID $0B:\to"zero (can be read with Service $06)

Other manufacturer-specific “clearing/resetting” actions may also occur in response to this request message.
All ECUs shall respond to this request message’with ignition ON and with the engine not running.

For|safety and/or technical design reasons, ECUs that can not perform this operation under otheff conditions,
such as with the engine running, shall send a negative response message with response fode $22 -
conflitionsNotCorrect.

7.4 Message data bytes

7421 Clear/reset emission-related diagnostic information request message definition

Table. 151 — Clear/reset emission-related diagnostic information request message

Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic

#1 Clear/reset emission-related diagnostic information request SID M 04 SIDRQ

7.4.2.2 Clear/reset emission-related diagnostic information response message definition

Table 152 — Clear/reset emission-related diagnostic information response message

Data Byte Parameter Name Cvt | Hex Value | Mnemonic

#1 Clear/reset emission-related diagnostic information response SID M 44 SIDPR
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7.4.3 Parameter definition

This service does not support any parameters.

7.4.4 Message example

The example below shows how the “Clear/reset emission-related diagnostic information” service shall be
implemented if ignition is ON and with the engine not running.

The external test equipment commands the vehicle to “Clear/reset emission-related diagnostic information”.

Table 153 — Clear/reset emission-related diagnostic information request message

Message Firection: External test equipment — All ECUs

Messagla 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

Thble 154 — Clear/reset emission-related diagnostic information response message

Message Firection: ECU#1 — External test equipment

Messagla Type: Response

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

#1 Clear/reset emission-related diagnostic information-tesponse SID 44 SIDPR

Thble 155 — Clear/reset emission-related diagnostic information response message

Message firection: |ECU#2 — External test equipment

Messagg Type: Response
Data Byte Description (all’'values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Clear/reset emissionérejated diagnostic information response SID 44 SIDPR

Table 156 — Negative response message

Message Firection: ECU#3 — External test equipment

Messagie Type: Response

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

7.5 Service $05 — Request oxygen sensor monitoring test results

Service $05 is not supported for CAN. The functionality of Service $05 is implemented in Service $06.
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7.6 Service $06 — Request on-board monitoring test results for specific monitored systems

7.6.1 Functional description

The purpose of this service is to allow access to the results for on-board diagnostic monitoring tests of specific
components/systems that are continuously monitored (e.g. misfire monitoring) and non-continuously
monitored (e.g. catalyst system).

The request message for test values includes an On-Board Diagnostic Monitor ID (see Annex D) that

indicates the information requested. Unit and Scaling information is included in Annex E.

The| vehicle manufacturer is responsible for assigning “Manufacturer Defined Test IDs” for differe
monitored system. The latest valid test values (results) are to be retained, even over multiple i
cycles, until replaced by more recent test values (results). Test values (results) are requested b
Diagnostic Monitor ID. Test values (results) are always reported with the Minimum and Maximum
Unit and Scaling ID included in the response message defines the scaling and unit to be lised by the

The)
extd
info
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itor ID/Test ID combinations that may not all complete at the same time, the following meth
H to update thestored test results at the time of monitor completion:
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Many OBD
ultiple OBD
od shall be

e utilized by
not utilized
hitial values
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0000, test not completed). Test results from the previously completed monitoring events shall n
witrfi test results from the current completed monitoring event.

In some cases, test results (or “Monitor ID/Test ID combinations”) will be displayed as being incomplete even
though the monitor (as indicated by PID $41) was successfully completed and either passed or failed. In other
cases, some Test IDs will show passing results while others will show failing results after the monitor (as
indicated by PID $41) was successfully completed and failed. Note that OBD-II regulations prohibit a passing
monitor from showing any failing test results. If an initial, serial test indicates a failure and a subsequent re-test
of the system indicates a passing result, the test that was utilized to make the passing determination should
be displayed, while the failing test that was utilized to make the initial determination should be reset to its initial
values ($0000, test not completed).
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As an example of a serial monitor, an evaporative system monitor can fail for a large evaporative system leak
and never continue to test for small leaks or very small leaks. In this case, the Test ID for the large leak would
show a failing result, while the small leak test and the very small leak test would show incomplete. As an
example of the parallel monitor, a purge valve flow monitor can pass by having a large rich lambda shift, a
large lean lambda shift or a large engine rpm increase. If the purge valve is activated and a large rich lambda
shift occurs, the Test ID for the rich lambda shift would show a passing result while the other two Test IDs
would show incomplete. Since some Test IDs for a completed monitor will show incomplete, PID $41 must be
used to determine monitor completion status.

7.6.2 Message data bytes

7.6.21 Request on-board monitoring test results for specific monitored systems request messaJ;e

definition (read supported OBDMIDs)
Table 157 — Request on-board monitoring test results for specific monitored systems request

message (read supported OBDMIDs)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request on-board monitoring test results for specific monitored M 06 SIDRQ
systems request SID

#2 On-Board Diagnostic Monitor ID (OBDMIDs supported: Annex A) M XX OBDM|D
#3 On-Board Diagnostic Monitor ID (OBDMIDs supported: Annex A) ya XX OBDM|D
#4 On-Board Diagnostic Monitor ID (OBDMIDs supported: Annex A) U XX OBDM|D
#5 On-Board Diagnostic Monitor ID (OBDMIDs supported: Anaex A) U XX OBDM|D
#6 On-Board Diagnostic Monitor ID (OBDMIDs supported: Annex A) U XX OBDM|D
#7 On-Board Diagnostic Monitor ID (OBDMIDs suppotted: Annex A) U XX OBDM|D

@ U = Usel Optional — OBDMID may be included to avoid multiple OBDMID supported request messages.

To request (OBDMIDs supported range from $C1 - $FF another request message with OBDMID#1 = $C0 [and

OBDMID#2|= $EO shall be sent to the vehicle

7.6.2.2 Request on-board monitoring test results for specific monitored systems response message

definition (report supported OBDMIDs)

ECU(s) must respond to alksupported ranges if requested. A range is defined as a block of 32 OBDMIDs (e.g.

range #1: QBDMID $01-$20). The ECU shall not respond to unsupported OBDMID ranges unless subseqpient

ranges have a suppafted OBDMID(s).
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Table 158 — Request on-board monitoring test results for specific monitored systems response
message (report supported OBDMIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request on-board monitoring test results for specific monitored M 46 SIDPR
systems response SID
data record of supported OBDMID = [ OBDMIDREC
#2 1st supported OBDMID M XX OBDMID
#3 Data A: supported OBDMIDs, M XX DATA_A
#4 Data B: supported OBDMIDs, M XX DATA B
#5 Data-Csupported-OBDMIDs; M X% DATA C
#6 Data D: supported OBDMIDs ] M XX DATA D
data record of supported OBDMID = [ OBDMIDREC
HNn-4 mth supported OBDMID c1a XX OBDMID
#n-3 Data A: supported OBDMIDs, C2b XX DATA_A
#n-2 Data B: supported OBDMIDs, G2 XX DATA B
fn-1 Data C: supported OBDMIDs, Cc2 XX DATA_C
#n Data D: supported OBDMIDs }-\_C2 XX DATA_D

c1)

@ |C1 = Conditional — OBDMID value shall be the same value as included in the request message if supported by the E[CU.

b |c2 = Conditional — Value indicates OBDMIDs supported; range of supported-OBDMIDs depends on selected OBDMID value (see

Thel response message shall only include the OBDMID(s)and Data A-D, which are supported by|the ECU. If

the frequest message includes (a) OBDMID value(s) which are not supported by the ECU, those

incllided in the response message.

7.6.2.3

definition (read OBDMID test values)

message (read OBDMID test values)

shall not be

Request on-board monitoring test results for specific monitored systems request message

Table 159 — Request on-board monitoring test results for specific monitored systems request

Dgta Byte Parameter Name Cvt | Hex Value | |[Mnemonic
#1 Request on-board monitoring test results for specific monitored M 06 SIDRQ
systems request SID
#2 On-Beard Diagnostic Monitor ID M XX OBDMID
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7.6.2.4 Request on-board monitoring test results for specific monitored systems response message
definition (report OBDMID test values)

Table 160 — Request on-board monitoring test results for specific monitored systems response
message (report OBDMID test values)

Data Byte Parameter Name Cvt | HexValue | Mnemonic

#1 Request on-board monitoring test results for specific monitored M 46 SIDPR

systems response SID

data record of supported OBDMID = [ OBDMIDREC
#2 On-Board Diagnostic Monitor M XX OBDMID
#3 ID M XX S/MDTID
#4 Std./Manuf. Defined TID#1 M XX UASID
#5 Unit And Scaling ID#1 M XX TVHI
#6 Test Value (High Byte)#1 M XX TVLO
#7 Test Value (Low Byte)#1 M XX MINTLHI
#8 Min. Test Limit (High Byte)#1 M XX MINTLLD
#9 Min. Test Limit (Low Byte)#1 M XX MAXTLHI
#10 Max. Test Limit (High Byte)#1 M XX MAXTLLO

Max. Test Limit (Low Byte)#1 ]

data record of supported OBDMID = [ OBDMIDREC

#n-8 On-Board Diagnostic Monitor Cc1a XX OBDMID
#n-7 ID Cc2b XX S/MDTIPp
#n-6 Std./Manuf. Defined TID#m C2 XX UASID
#n-5 Unit And Scaling ID#m C2 XX TVHI
#n-4 Test Value (High'Byte)#m c2 XX TVLO
#n-3 Test Value (Low Byte)#m c2 XX MINTLHI
#n-2 Min. Test Limit (High Byte)#m C2 XX MINTLLP
#n-1 Min. Test.Limit (Low Byte)#m c2 XX MAXTLHI

#n Max.,Tlest Limit (High Byte)#m c2 XX MAXTLLO

Max. Test Limit (Low Byte)#m ]

@  C1 = Conditional — Parameter is only present if niore'than one (1) Manufacturer Defined TID is supported by the ECU for the
requested Mqgnitor ID.

b 2 = Cdnditional — Parameter and value depend on selected Manufacturer Defined TID number and are only included if the
Manufacturer|Defined TID is supported by the 'EGU. The value shall be zero ($00) in case the On-Board Diagnostic Monitor hag not
been completed at least once since Clear/reset.emission-related diagnostic information or battery disconnect.

7.6.3 Parameter definition

7.6.3.1 On-Board Diagnostic Monitor IDs supported

The On-Board-BDiagnostic Monitor IDs supported is the same concept as used for PID support in Services|$01
and $02 asTspecified in Annex A.

7.6.3.2 On-Board Diagnostic Monitor ID description

The On-Board Diagnostic Monitor ID is a one (1) byte parameter and is defined in Annex D. An On-Board
Diagnostic Monitor may have more than one (1) monitor test (Test ID).

NOTE The On-Board Diagnostic Monitor ID is similar to the Test ID parameter specified in Service $06 in 6.6.3.1.
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The Standardized and Manufacturer Defined Test ID is a one (1) byte parameter. For example, the On-Board
Diagnostic Monitor “Oxygen Sensor Monitor Bank 1 - Sensor 1” or the On-Board Diagnostic Misfire Monitor
may use some of the following Standardized Test IDs.

The table below specifies the range of identifiers.

Table 161 — Standardized Test ID description

Ra ‘ge_(_Hev) nnsrrir_\ﬂnn

00 ISO/SAE reserved

01 Rich to lean sensor threshold voltage (constant)

02 Lean to rich sensor threshold voltage (constant)

03 Low sensor voltage for switch time calculation (constant)

04 High sensor voltage for switch time calculation (constant)

05 Rich to lean sensor switch time (calculated)

06 Lean to rich sensor switch time (calculated)

07 Minimum sensor voltage for test cycle (calculated)

08 Maximum sensor voltage for test cycle (calculated)

09 Time between sensor transitions (calculated)

0A Sensor period (calculated)

0B EWMA (Exponential Weighted Moving Average) misfire counts for last ten (10) driving cycled (calculated,
rounded to an integer value)
General EWMA calculation: 0,1 * (current misfire counts) + 0,9 * (previous misfire counts averpge)
Initial value for (previous misfire counts average) =0
NOTE Internal ECU calculation/registers with precision higher than one count must be used and retaingd to calculate
the contents of registers $0B, and $0C to prevent rounding errors. If this is not done, these registers will never count
back down to zero after-misfire stops. The calculations must be done using the high-precision registers,|then rounded
to the nearest integef value to be output as register $0B and $0C.
High_Precision_ EWMA_Misfire_Counts ¢ rent = Rounded [(0,1) * High_Precision_Misfire_Counts ¢ rent +
(0,9) * High—_Precision_EWMA_Misfire_Counts previous]
Where:"Rounded means rounded to the nearest integer. The high-precision values are never reported,
theysare only used for internal calculations.
This TEST ID shall be reported with OBD Monitor IDs $A2 — $AD (refer to Annex D) and thg Scaling ID
$24 (refer to Annex E).

0G Misfire counts for last/current driving cycles (calculated, rounded to an integer value)

0D-7F Reserved for future standardization

Table 162 — Manufacturer Defined Test ID description

Range (Hex)

Description

80 - FE Manufacturer Defined Test ID range — This parameter is an identifier for the test performed within the
On-Board Diagnostic Monitor.
FF ISO/SAE reserved
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Results of latest mandated on-board oxygen sensor monitoring tests, see Figure 18.
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Figure 18 — Standardized Test ID value example
7.6.3.4 HExample for Use of Standardized Test IDs for Misfire Monitor
OBD reguldtions may require reporting the number of misfires detected ‘during the current driving cycle (Test
ID $OC) and the average number of misfires detected during the last)ten (10) driving cycles (Test ID $0B) for
each cylinder. Therefore, for a 4-cylinder engine, eight (8) pieces>of data must be reported for both Test |IDs.

The purposg of the misfire data is to help a service technicianidentify which cylinders are currently misf|

($0C) and i
The actual
counts for g
than other ¢
highest mis

The $0B re
during the |
This calculg
ignition key
cycle. The

current/last
average) m
This becom

The interna
calculate th
will never c
registers, th

dentify which cylinders have been consistently misfiring in the past ten (10) driving cycles ($
misfire counts will depend on how the vehicle)was driven, how long it was driven, etc. Mi
vlinders shall only be compared relative to_each other. If some cylinders have many more mis
ylinders, the technician should probably begin his troubleshooting with the cylinders that have
fire counts.

gisters contain the EWMA (Exponential Weighted Moving Average) values for misfire cou
bst ten (10) driving cycles. ThetEWMA values should only be re-calculated once per driving c)
tion can be done every power-up, or every power-down sequence if the ECU stays alive after
is turned off. The EWMA walue uses the misfire counts collected during the last/current dri
alue of the $0C countéers, after the driving cycle ends, is the number of misfires counted during
driving cycle. The'software shall take the contents of the $0B register (this is the prev
ultiply by 0,9 and‘add the contents of the $0C register (this is the current counts) multiplied by
es the new EWMA value.

| ECU calculation registers with precision higher than one count shall be used and retaine
e conténts of registers $0B and $0C to prevent rounding errors. If this is not done, these regis
punt.back down to zero after misfire stops. The calculations shall be done using the high-preci
eénmrounded to the nearest integer value to be output as register $0B and $0C. The last ro

ring
DB).
5fire
fires

the

hted
cle.
the
ving
the
ous
0,1.

d to
ters
sion
i of

Table 163 shows the high-precision infernal calculafion.

The Test ID $0C counters shall count misfires for each cylinder and save them in Keep Alive or Non-Volatile
Memory. They should update continuously, in 200 or 1000 revolution increments, as a minimum. When the
engine starts, the $0C misfire counters shall be reset to zero. Prior to engine start-up, the last value from the
previous driving cycle shall be retained and displayed until the engine starts so that a service technician can
see how many misfires occurred the last time the vehicle was driven.

If a vehicle has constant misfire in one or more cylinders, the service technician can watch the Test ID $0C
counters count-up as he drives the vehicle, up to a maximum of 65,535 misfires. If the technician is driving
and watching the $0C counters, he would be seeing misfire counts for the “current” driving cycle. If he turns off
the ignition key, he has just ended the current driving cycle. If he then turns the key back on, but does not start
the engine, the $0C counters will contain the number of misfires that occurred during the “last” driving cycle. If
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the technician now starts the engine, the $0C counters will be reset to zero and the software starts counting
misfires all over again.

There are no minimum or maximum misfire monitor threshold limits for misfire counts. Test IDs $0B and $0C
just accumulate the number of misfires that occurred. These counts should accumulate with or without a
misfire DTC. If there was a little misfire, but not enough to store a DTC, Test ID $0B and $0C values for each
cylinder should still show the number of misfires that occurred. The minimum test limit value should be 0; the
maximum test limit value should be 65,535 so there will never be a “fail” result.

For this example, the vehicle PCM or ECM does not stay alive after shutdown so EWMA values are updated
every power-up:

Table 163 — Misfire Test ID $0B and $0C example

Misfire counts Cyl #1 Cyl #1 Cyl #2 Cyl #2 Cyl#3 Cyl#3 Cyl#4 Cyl#4

Counts EWMA Counts EWMA Counts EWMA County | EWMA

Mqgnitor ID / TestID | A2/0C A2 /0B A3/0C A3 /0B A4 /0C A4./-0B A5/0Q | A5/0C
keylon, drive cycle 1 0 0 0 0 0 0 0 0
staft engine 0 0 0 0 0 0 0 0
drivie with misfire 200 0 1 0 500 0 9 0
key| off 200 0 1 0 500 0 9 0
keylon, drive cycle 2 200 20 1 0 500 50 9 1
staft engine 0 20 0 0 0 50 0 1
drivie with misfire 1000 20 4 0 3000 50 12 1
key| off 1 000 20 4 0 3000 50 12 1
keylon, drive cycle 3 1000 118 4 0 3 000 345 12 2
staft engine 0 118 0 0 0 345 0 2
drivie with misfire 1 000 118 4 0 3000 345 12 2
key| off 1 000 118 4 0 3000 345 12 2
keylon, drive cycle 4 1000 206 4 0 3000 611 12 3
staft engine 0 206 0 0 0 611 0 3
drivie with misfire 1000 206 4 0 3000 611 12 3
key| off 1000 206 4 0 3000 611 12 3
keylon, drive cycle 5 1000 286 4 0 3000 849 12 4
staft engine 0 286 0 0 0 849 0 4
drivie with misfire 1 000 286 4 0 3000 849 12 4
key|off 1000 285 4 0 3000 849 12 4
keylondrive cycle 6 1000 357 4 0 3 000 1065 12 5
start engine 0 357 0 0 0 1065 0 5
drive with misfire 1000 357 4 0 3000 1065 12 5
key off 1000 357 4 0 3000 1065 12 5
key on, drive cycle 12 1000 692 4 0 3 000 2074 12 8
start engine 0 692 0 0 0 2074 0 8
drive with misfire 1000 692 4 0 3000 2074 12 8

key off 1 000 692 4 0 (0,444) 3000 2074 12 8(8,130)
(692,456) (2 074,259)
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7.6.3.5 Unit and Scaling ID definition

The Unit and Scaling ID is a one (1) byte identifier to reference the scaling and unit to be used by the external
test equipment to calculate and display the test values (results), Minimum Test Limit, and the Maximum Test
Limit for the Standardized and Manufacturer Defined Test ID requested. All standardized Unit And Scaling IDs
are specified in “Annex E” of this part of ISO 15031.

7.6.3.6 Test Value (result) description

The Test Value represents the test result and is defined in the table below.

Table 164 — Test Value description

Parameterjname | # of bytes Description
Test Value 2 Test Value (Result) — This value shall be calculated and displayed\by the external
(High and [test equipment based on the Unit and Scaling ID included in the response message.
Low Byte) |The Test Value shall be within the Minimum and Maximum, T€st Limit to indicafe a

“Pass” result.

7.6.3.7 Minimum Test Limit description

The Minimu

Table 165 — Minimum Test Limit’description

m Test Limit parameter is defined in Table 165.

Parameter

name

# of bytes

Description

Minimum
Limit]

Test

2
(High and
Low Byte)

The Minimum Test Limit.shall be calculated and displayed by the external |test
equipment based on the Unit and Scaling ID included in the response message. [The
Unit and Scaling IDs “are specified in Annex E of this part of ISO 15031. [The
Minimum Test Limit;shall be the minimum value for the monitor identified by the On-
Board Diagnostic*Monitor ID. For the Standardized Test IDs that are constant valjies,
the Minimum Test Limit shall be the same value as reported for the Test Value.

The follewing conditions apply
if ythe Test Value is less than the Minimum Test Value results in a “[Fail”

condition;

if the Test Value equals the Minimum Test Value results in a “Pass” conditiorL;
if the Test Value is greater than the Minimum Test Value results in a “P

condition.

»

SS

96

© 1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-

7.6.3.8 Maximum Test Limit description

The Maximum Test Limit parameter is defined in Table 166 below.

Table 166 — Maximum Test Limit description

5:2006(E)

Parameter name | # of bytes Description
Maximum Test 2 The Maximum Test Limit shall be calculated and displayed by the external test
Limit (High and |equipment based on the Unit and Scaling ID included in the response message. The
Low Byte) |[Unit and Scaling IDs are specified in Annex E of this part of ISO 15031. The

MaximomT Test omitshattbe themaximumnT vatte for the mormnitor iaentifig)
Board Diagnostic Monitor ID. For the Standardized Test IDs, that(z
values, the Maximum Test Limit shall be the same value as reported
Value.

The following conditions apply

if the Test Value is less than the Maximum Test Value results
condition;

if the Test Value equals the Maximum Test Value results in a “Pass’

if the Test Value is greater than the Maximum Test Value resulf
condition.

d by the On-
re constant
for the Test

in a “Pass”

condition;
5 in a “Fail”

7.6.4 Message example

The)

seryice shall be implemented.

7.6.
for

A
upported OBDMIDs)

The)
Ser

external test equipment requests all ;supported OBDMIDs from the vehicle. Refer to the
ice $01 how to request supported(PIDs (same concept is used for supported OBDMIDs).

As a result of the supported OBDMID request, the external test equipment creates an internal list g
OBDMIDs for each ECU: The-ECU #1 (ECM) supports OBDMIDs $01, $05, $10, and $21. The EC
doep not support any OBDMIDs.

7.6.4.2 Step #2: Request current powertrain diagnostic data (Service $01, PID $01)
Prigr to requesting~OBD Monitor test results, the external test equipment shall evaluate if the
conjplete. The-status of the monitor is included in the response message of Service $01, PID $0

B-DJ (see Anhex B).

example below shows how the “Request on-board menitoring test results for specific monitor¢d systems”

Step #1: Request on-board monitoring-test results for specific monitored systems| (request

example of

f supported
U #2 (TCM)

monitor is
1 data byte

7.6.43

Step #3: Request on-board monitoring test results for specific monitored systemsl

The external test equipment sends a “Request on-board monitoring test results for specific monitored
systems” message with one supported OBDMID in the request message to the vehicle. In this example, the

request message includes the following OBDMID:

request message: OBDMID $01 - Oxygen Sensor Monitor Bank 1 - Sensor 1
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Table 167 — Request oxygen sensor monitoring test results request message

Message direction: |External test equipment — All ECUs

Message Type: Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request on-board monitoring test results for specific monitored 06 SIDRQ
systems request SID
#2 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 OBDMID
Table 168 — Request oxygen sensor monitoring test results response message
Message Firection: ECU #1 — External test equipment
Messagla Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value/(Hex) | Mnemonic
#1 Request on-board monitoring test results for specific monitored 46 SIDPR@Q
systems response SID
#2 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 OBDMIP
#3 Standardized Test ID: 01 - Rich to lean sensor threshold voltage 01 STID
(constant)
#4 Unit And Scaling ID: Voltage 0A UASID
#5 Test Value High Byte: 0B TESTVAL
#6 Test Value Low Byte: 0,365 V BO TESTVAL
#7 Minimum Test Limit High Byte: 0B MINLIM|T
#8 Minimum Test Limit Low Byte: 0,365 V BO MINLIM|T
#9 Maximum Test Limit High Byte: 0B MAXLIMIT
#10 Maximum Test Limit Low Byte: 0,365 V BO MAXLIUIT
#11 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 OBDMIP
#12 Standardized Test ID: 05 - Rich to lean)sensor switch time 05 STID
(calculated)
#13 Unit And Scaling ID: Time 10 UASID
#14 Test Value High Byte 00 TESTVAL
#15 Test Value Low Byte;.0,072 s (0 min, 0 s) 48 TESTVAL
#16 Minimum Test Limit High Byte 00 MINLIM|T
#17 Minimum Test LLimit Low Byte: 0,000 s (0 min, O s) 00 MINLIM|T
#18 Maximum Test Limit High Byte 00 MAXLIMIT
#19 Maximum, Pest Limit Low Byte: 0,100 s (0 min, 0 s) 64 MAXLI’!::IIT
#20 OBDMID: 01 - Oxygen Sensor Monitor Bank 1 - Sensor 1 01 OBDMIP
#21 Manufacturer Defined Test ID: 133 (The name of this Test ID shall be 85 MDTIO
doctmentedHnthe-vehicte-Servicetnformations)
#22 Unit And Scaling ID: Counts 24 UASID
#23 Test Value High Byte 00 TESTVAL
#24 Test Value Low Byte: 150 counts 96 TESTVAL
#25 Minimum Test Limit High Byte 00 MINLIMIT
#26 Minimum Test Limit Low Byte: 75 counts 4B MINLIMIT
#27 Maximum Test Limit High Byte FF MAXLIMIT
#28 Maximum Test Limit Low Byte: 65535 counts FF MAXLIMIT
NOTE ECU#2 does not support any Test IDs and therefore does not send a response message.
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7.6.4.4 Request on-board monitoring test results for specific monitored systems

In this example, the requested monitor has not been completed once. The request message includes the
following OBDMID: request message: OBDMID $21 - Catalyst Monitor Bank 1.

Table 169 — Request Catalyst Monitor Bank 1 monitoring test results request message

Message direction: |External test equipment — All ECUs

Message Type: Request

DataByte - Description{(allvalues-are-in-hexadecimal) Byte Value (Hex) nemonic
#1 Request on-board monitoring test results for specific monitored 06 SIDRQ
systems request SID
#2 OBDMID: 21 - Catalyst Monitor Bank 1 21 OBDMID

Table 170 — Request Catalyst Monitor Bank 1 monitoring test results response message

MFssage direction: |ECU #1 — External test equipment
|Message Type: Response
Dzlta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request on-board monitoring test results for specific menitored 46 SIDPRQ
systems response SID
#2 OBDMID: 21 - Catalyst Monitor Bank 1 21 OBDMID
#3 Manufacturer Defined Test ID: 135 87 MDTID
#4 Unit And Scaling ID: Percent 2E UASID
#5 Test Value High Byte: Monitor naot completed at least once since 00 TESTVAL
erasure
#6 Test Value Low Byte: 0,00 % 00 TESTVAL
#7 Minimum Test Limit High'Byte 00 MINLIMIT
#8 Minimum Test Limit Low Byte: 0,00 % 00 MINLIMIT
#9 Maximum TestTimit High Byte 00 MAXLIMIT
#10 Maximum.Test Limit Low Byte: 0,00% 00 MAXLIMIT
NOTE ECU#2,does not support any Test IDs and therefore does not send a response message.
7.7| Service $07 — Request emission-related diagnostic trouble codes detected dyring
currentor last completed driving cycle

7.7.1 Functional description

The purpose of this service is to enable the external test equipment to obtain “pending” diagnostic trouble
codes detected during current or last completed driving cycle for emission-related components/systems.
Service $07 is required for all DTCs and is independent of Service $03. The intended use of this data is to
assist the service technician after a vehicle repair, and after clearing diagnostic information, by reporting test
results after a single driving cycle. If the test failed during the driving cycle, the DTC associated with that test
shall be reported. Test results reported by this service do not necessarily indicate a faulty component/system.
If test results indicate a failure after additional driving, then the MIL will be illuminated and a DTC will be set
and reported with Service $03, indicating a faulty component/system. This service can always be used to
request the results of the latest test, independent of the setting of a DTC.
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Test results for these components/systems shall be reported in the same format as the DTCs in Service $03 -
refer to the functional description for Service $03.

7.7.2 Message data bytes

7.7.21 Request emission-related diagnostic trouble codes detected during current or last
completed driving cycle request message definition

Table 171 — Request emission-related diagnostic trouble codes detected during current
or last completed driving cycle request message

Data Byte Parameter Name Cvt | Hex Value | Mnemohic

#1 Request emission-related diagnostic trouble codes detected during M 07 SIDRQ
current or last completed driving cycle request SID

7.7.2.2 Request emission-related diagnostic trouble codes detected during current
or last conjpleted driving cycle response message definition

Tablle 172 — Request emission-related diagnostic trouble codes detected during current
or last completed driving cycle response message

Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request emission-related diagnostic trouble codes detected during M 47 SIDPR
current or last completed driving cycle response SID
#2 #of DTC = M #OFDTC
no emission-related DTCs 00
# of emission-related DTCs ] 01-FF
#3 DTC#1 (High Byte) ca XX DTC1HI
#4 DTC#1 (Low Byte) C XX DTC14O
XX
#n-1 DTC#m (High Byte) C XX DTCmHI
#n DTC#m (Low Byte) C XX DTCmUO

@  C = Conglitional — DTC#1 - DTC#m (are only included if # of DTC parameter value = $00.

7.7.3 Parameter definition

This servicg does netsupport any parameters.

7.7.4 Megsage example

Refer to message example of Service $03.
7.8 Service $08 — Request control of on-board system, test or component

7.8.1 Functional description

The purpose of this service is to enable the external test equipment to control the operation of an on-board
system, test or component.

The data bytes will be specified, if necessary, for each Test ID in Annex F, and will be unique for each Test ID.
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Possible uses for these data bytes in the request message are
— Turn on-board system/test/component ON;
— Turn on-board system/test/component OFF; and
— Cycle on-board system/test/component for ‘n’ seconds.
Possible uses for these data bytes in the response message are
— Report system status: and
— |Report test results.
Not|all TIDs are applicable or supported by all systems. TID $00 is a bit-encoded value that indicates for each
ECU which TIDs are supported. TID $00 indicates support for TIDs from $01 to, $20. TID $20 indicates
support for TIDs $21 through $40, etc. This is the same concept for PIDs/TIDs/InfoTypes support|in Services
$01| $02, $06, $08, $09. TID $00 is required for those ECUs that respond topa’¢orresponding $ervice $08
reqliest message as specified in Annex A.
Thel order of the TIDs in the response message is not required to match ¢he order in the request message.
The| request message including supported Test IDs may containup.to six (6) Test IDs. A requegt message

inclyiding a Test ID with optional data shall only contain one (4) Test ID. An external test equip

ment is not

alloyed to request a combination of Test IDs supported and asingle Test ID with optional data. The ECU shall
support requests for up to six (6) supported Test IDs and only-one (1) Test ID with optional data.
7.8.2 Message data bytes
7.8.2.1 Request control of on-board device-request message definition (read supported T]Ds)
Table 173 — Request control of ‘on-board device request message (read supported T|Ds)
Dgta Byte Parameter Name Cvt | Hex Value | [Mnemonic
#1 Request control of on=beard device request SID M 08 SIDRQ
#2 TID#1 (Test IDs.supported: Annex A) M XX TID
#3 TID#2 (Test'IBs supported: Annex A) U XX TID
#4 TID#3 (Test IDs supported: Annex A) U XX TID
#5 TIR#4, (Test IDs supported: Annex A) U XX TID
#6 TID#5 (Test IDs supported: Annex A) U XX TID
#7 TID#6 (Test IDs supported: Annex A) U XX TID
U =[User Optional — TID may be included to avoid multiple TID supported request messages

To request TIDs supported range from $C1 - $FF, another request message with TID#1=$CO and
TID#2 = $EO shall be sent to the vehicle.

7.8.2.2

Request control of on-board device response message definition (report supported TIDs)

ECU(s) must respond to all supported ranges if requested. A range is defined as a block of 32 TIDs (e.g.
range #1: TID $01-$20). The ECU shall not respond to unsupported TID ranges unless subsequent ranges
have a supported TID(s).
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Table 174 — Request control of on-board device response message (report supported TIDs)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request control of on-board device response message SID M 48 SIDPR
data record of supported TIDs = [ TIDREC _
#2 1st supported TID M XX TID
#3 Data A: supported TIDs, M XX DATA_A
#4 Data B: supported TIDs, M XX DATA B
#5 Data C: supported TIDs, M XX DATA_C
#6 Data D: supported TIDs ] M XX DATA D
data record of supported TIDs = [ TIDREC
#n-4 mth supported TID c1a XX TID
#n-3 Data A: supported TIDs, Cc2b XX DATA |A
#n-2 Data B: supported TIDs, C2 XX DATA B
#n-1 Data C: supported TIDs, C2 XX DATA |C
#n Data D: supported TIDs ] c2 XX DATA |D
@  C1 = Conditional — TID value shall be the same value as included in the request message if supported by the ECU.
b C2 = Copditional — Value indicates TIDs supported; range of supported TIDs depends on selected TID value (see C1).
The response message shall only include the TID(s) and Data A - D which are supported by the ECU. If the
request mepsage includes (a) TID value(s) which are not supported by.the ECU, those shall not be includgd in

the respong

€ message.

7.8.2.3 Request control of on-board system request méssage definition (read TID values)
Tlable 175 — Request control of on-board-device request message (read TID values)
Data Byte Parameter Name Cvt | Hex Value | Mnemohic
#1 Request control of on-board device request SID M 08 SIDRQ
data record of Test ID = TIDREC

#2 Test ID (request Test ID values) M/C12 XX TID
#3 Data A, C2b XX DATA A
#4 Data B, c2 XX DATA |B
#5 Data C, Cc2 XX DATA[C
#6 Data D, c2 XX DATA |D
#7 Data E ] c2 XX DATA |E

@  C1 = Conditional — Fest ID value shall be one of the supported Test IDs of previous response message.

b C2 = Cofditional “< Presence and values of Data A - E parameter depend on Test ID.
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7.8.2.4 Request control of on-board device response message definition (report TID values)
Table 176 — Request control of on-board device response message (report TID values)
Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request control of on-board device response SID M 48 SIDPR
data record of Test ID = TIDREC

#2 Test ID (report Test ID values) Mm/C12 XX TID
#3 Data A, Cc2b XX DATA_A
#4 Data B, C2 XX DATA_B
#5 Data C, Cc2 XX DATA_C
#6 Data D, c2 XX DATA D
#7 Data E ] C2 xX DATA_E

@ |C1 = Conditional — Test ID value shall be the same value as included in the request message.

b [c2 = Conditional — Presence and values of Data A - E parameter depend on Test ID.

7.83 Parameter definition

7.8..1 Test IDs supported

Refer to Annex A.

7.8.3.2 TestID description

Refer to Annex F.

7.8.4 Message example

Thel example below shows how “Request centrol of on-board system, test or component” service shall be

implemented.

7.8.4.1  Step #1: Request control of on-board system, test or component (request for supported

Testt IDs)

Thel external test equipment requests all supported Test IDs from the vehicle. Refer to the examplg of Service

$01

As a result of the supperted TID request, the external test equipment creates an internal list of sup

for how to request supported Test IDs (same concept is used for supported TIDs).

ported PIDs

for gach ECU: ThHe-.ECU #1 (ECM) supports Test ID $01. The ECU #2 (TCM) does not support any Test IDs
and|therefore does not send a response message.
7.8.4.2 , \UStep #2: Request control of on-board device (Service $08, Test ID $01)
Thelexterral-test-equipment-sends—a—Reguest-control-of-onr-board-device—message-with-ere—4) supported
Test ID $01 to the vehicle.
Table 177 — Request control of on-board device request message
Message direction: |External test equipment — All ECUs
Message Type: Request
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request control of on-board device request SID 08 SIDRQ
#2 Test ID: 01 - Evaporative system leak test 01 TID
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Table 178 — Request control of on-board device response message

Message direction: |ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request control of on-board device response SID 48 SIDPR
#2 Test ID: 01 - Evaporative system leak test 01 TID

In the following example, the conditions of the system are not proper to run the Evaporative system leak test.
Therefore, the ECM (ECU #1) responds with a negative response message with response code)$22 -
conditionsNotCorrect. The TCM (ECU #2) does not respond because it previously reported that(it does| not
support the|Evaporative system leak test.

Table 179 — Request control of on-board device request message

Message djirection: |External test equipment — All ECUs

Message Tlype: Request

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request control of on-board device request SID 08 SIDRQ
#2 Test ID: 01 - Evaporative system leak test 01 TID

Table 180 — Negative response message

Message Firection: ECU#1 — External test equipment

Messagla Type: Response

Data Byte Description (all values(are' in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Negative Response Service ldentifier 7F SIDNR
#2 Request control of on-board device request SID 08 SIDRQ
#3 Negative Response Code; conditionsNotCorrect 22 NR_CNC

7.9 Servjce $09 — Request vehicle information

7.9.1 Funictionakdescription

The purpogeof this service is to enable the external test equipment to request vehicle-specific vehicle
information be

required by regulations and some may be desirable to be reported in a standard format if supported by the
vehicle manufacturer. INFOTYPEs are defined in Annex G.

Not all Infotypes are applicable or supported by all systems. Infotype $00 is a bit-encoded value that indicates
for each ECU which Infotypes are supported. Infotype $00 indicates support for Infotypes from $01 to $20.
Infotype $20 indicates support for Infotypes $21 through $40, etc. This is the same concept for
PIDs/TIDs/Infotypes support in Services $01, $02, $06, $08, $09. Infotype $00 is required for those ECUs that
respond to a corresponding Service $09 request message as specified in Annex A.

The request message including supported InfoTypes may contain up to six (6) Infotypes. A request message

including an InfoType, which reports vehicle information shall only contain one (1) Infotype. An external test
equipment shall not request a combination of Infotypes supported and a single Infotype, which reports vehicle
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information. The ECU shall support requests for up to six (6) supported Infotypes and only one (1) Infotype
which reports vehicle information.

If INFOTYPE $02 (VIN) is indicated as supported, the ECU shall respond within P2max timing even if the VIN
is missing or incomplete. For example, a development ECU may respond with $FF characters for VIN

because the

VIN has not been programmed.

7.9.2 Message data bytes

7.9.21

Request vehicle information request message definition (request supported InfoType)

Table 181 — Request vehicle information request message (request supported InfoType)

Ddta Byte Parameter Name Cvt | Hex Value | [Mnemonic

#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType#1 (InfoTypes supported: Annex A) M XX INFTYP
#3 InfoType#2 (InfoTypes supported: Annex A) Ya XX INFTYP
#4 InfoType#3 (InfoTypes supported: Annex A) U XX INFTYP
#5 InfoType#4 (InfoTypes supported: Annex A) U XX INFTYP
#6 InfoType#5 (InfoTypes supported: Annex A) U XX INFTYP
#7 InfoType#6 (InfoTypes supported: Annex A) U XX INFTYP

@ |U = User Optional — InfoType may be included to avoid multiple InfoType supported request messages.

To fequest InfoTypes supported range from $C1 - $FF “another request message with InfoType#1 = $C0 and

Info[Type#2 = $EO shall be sent to the vehicle.

7.9..2

Request vehicle information response message definition (report supported InfoType)

ECU(s) shall respond to all supportedranges if requested. A range is defined as a block of 32 InfQTypes (e.g.

ranges have

a supported InfoType(s).

ranie #1: InfoType $01-$20). The ECU"shall not respond to unsupported InfoType ranges unless [subsequent

Table 182 — Requestvehicle information response message (report supported InfoType)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Requestvehicle information response SID M 49 SIDPR
datd record of supported InfoTypes = [ INFTYPREC
#2 1st supported InfoType M XX INFTYP
#3 Data A: supported InfoTypes, M XX DATA_A
#4 Data B: supported InfoTypes, M XX DATA B
#5 Data C: supported InfoTypes, M XX DATA C
#6 Data D: supported InfoTypes ] M XX DATA D
data record of supported InfoTypes = [ INFTYPREC
#n-4 mth supported InfoType C1a XX INFTYP
#n-3 Data A: supported InfoTypes, C2b XX DATA_A
#n-2 Data B: supported InfoTypes, C2 XX DATA_B
#n-1 Data C: supported InfoTypes, C2 XX DATA C
#n Data D: supported InfoTypes ] C2 XX DATA_ D

a

value (see C1).

C1 = Conditional — INFOTYPE value shall be the same value as included in the request message if supported by the ECU.
b c2 = Conditional — Value indicates INFOTYPEs supported; range of supported INFOTYPEs depends on selected INFOTYPE
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The response message shall only include the INFOTYPEs and Data A - D, which are supported by the ECU. If
the request message includes (an) INFOTYPE value(s), which are not supported by the ECU, those shall not
be included in the response message.

7.9.2.3 Request vehicle information request message definition (read InfoType values)

Table 183 — Request vehicle information request message (read InfoType values)

Data Byte Parameter Name Cvt | Hex Value | Mnemonic
#1 Request vehicle information request SID M 09 SIDRQ
#2 InfoType (read InfoType values) M XX INETYP

7.9.2.4 Request vehicle information response message definition (report InfoType values)

T3ble 184 — Request vehicle information response message (report InfoType values)

Data Byte Parameter Name Cvt.“I’'Hex Value | Mnemonjc
#1 Request vehicle information response SID M 49 SIDPR
data record of InfoType = [ INFTYPREC
#2 InfoType (report InfoType values) M/C12 XX INFTYP
#3 NOfDataltems M XX NODI
#4 data #1, M XX DATA_#{l
#5 data #2, C2b XX DATA_#p
: : c2 XX :

#m data #m ] Cc2 XX DATA_#m

a8  C1 = Conditional — InfoType value shall be the same value as ineluded in the request message.

b ©2 = Copditional — Data #1 - #m depend on selected InfoType value.

7.9.3 Parameter definition
7.9.3.1 Vehicle information types.-supported
Refer to Anpex A.

7.9.3.2 \Vehicle information type description

Refer to Anpex G.

7.9.3.3 Number of data items data byte description

This parameter defines the number of data items included in the response message which are identified and
belong to the InfoType reported.

EXAMPLE A request message with the InfoType for CVN (Calibration Verification Number) may cause the ECU to
send a response message that contains multiple CVNs. The amount of CVNs is included in the “Number of data items”
parameter.

For InfoType $08, In-use Performance Tracking, there are 16 data items specified in Annex G. Therefore, the
parameter number of data items shall have a value of 16, in a response message containing InfoType $08.
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7.9.4 Message example

The example below shows how the “Request vehicle information” service shall be implemented.

7.9.41 Step #1: Request vehicle information (request supported InfoType) from vehicle

-5:2006(E)

The external test equipment requests all supported InfoTypes (InfoType#1 = $00) from the vehicle. The ECU
#1 (ECM) and the ECU #2 (TCM) send a response message with InfoTypes supported information for

InfoTypes $01 - $20.

(ECM) suprtsth oIig Ifoy:$2, $4, 06 ad .T E CM)ppors [nf]

4.2  Step #2: Request InfoTypes from vehicle

Now the external test equipment requests a combination of three (3) InfoTypes:

— |InfoType $02: VIN = [1G1JC5444R7252367] supported by, ECU #1;
— |InfoType $04: Cal. ID#1 = [JMB*36761500] supported by.ECU #1;
— |InfoType $04: Cal. ID#2 = [JMB*4787261111] suppoftied by ECU #1;

— |InfoType $06: Cal. CVN#1
— |InfoType $06: Cal. CVN#2
— |InfoType $08: IPT = [04000D09 ..x00440061] supported by ECU #1;

[1791BC82] supportedby ECU #1;

[16E062BE] supperted by ECU #1;

— |InfoType $04: Cal. ID = [JMA*431299110000] supported by ECU #2; and
— |InfoType $06: Cal. CVN

[98123476] supported by ECU #2.

Table 185 — Request vehicle information request message

he ECU #1
bTypes $04

MFssage direction: |External test.eguipment — All ECUs

|Message Type: Request

Dzlta Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request yehicle information request SID 09 SIDRQ
#2 InfoTypes 02 - VIN (Vehicle Identification Number) 02 INFTYP
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Table 186 — Request vehicle information response message

Message direction: |ECU #1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: 02 - VIN (Vehicle Information Number) 02 INFTYP
#3 Number of data items: 01 01 NODI
#4 1st ASCII character of VIN: ‘1’ 31 VIN
#5 2nd ASCII character of VIN: ‘G’ 47 VIN
#6 3rd ASCII character of VIN: ‘1’ 31 VIN
#7 4th ASCII character of VIN: *J’ 4A VIN
#8 5th ASCII character of VIN: ‘C’ 43 VIN
#9 6th ASCII character of VIN: ‘5’ 35 VIN
#10 7th ASCII character of VIN: ‘4’ 34 VIN
#11 8th ASCII character of VIN: ‘4’ 34 VIN
#12 9th ASCII character of VIN: ‘4’ 34 VIN
#13 10th ASCII character of VIN: ‘R’ 52 VIN
#14 11th ASCII character of VIN: ‘7’ 37 VIN
#15 12th ASCII character of VIN: ‘2’ 32 VIN
#16 13th ASCII character of VIN: ‘5’ 35 VIN
#17 14th ASCII character of VIN: ‘2’ 32 VIN
#18 15th ASCII character of VIN: ‘3’ 33 VIN
#19 16th ASCII character of VIN: ‘6’ 36 VIN
#20 17th ASCII character of VIN: ‘7’ 37 VIN
Now the exjernal test equipment requests thefollowing InfoType:
— InfoType $04: CALID#1 = [JMB*36761500] and CALID#2 =[JMB*4787261111]; supported by ECU#1.
Table 187.— Request vehicle information request message

Message Firection: Externaltest equipment — All ECUs

Messagle Type: Réquest

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Reguest vehicle information request SID 09 SIDRQ
#2 InfoType: Calibration ID 04 INFTYR
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Table 188 — Request vehicle information response message (1st)

Message direction: |ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) | Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: Calibration ID 04 INFTYP
#3 Number of data items: 02 02 NODI
#4 Data A: 'J’ 4A DATA_A
#5 Data B: ‘M’ 4D DATA_B
#6 Data C: ‘B’ 42 DATA_C
#7 Data D: 2A DATA_D
#8 Data E: ‘3’ 33 DATA_E
#9 Data F: ‘6’ 36 DATA_F
#10 Data G: ‘7’ 37 DATA_G
#11 Data H: ‘6’ 36 DATA_H
#12 Data I: ‘1’ 31 DATA I
#13 Data J: ‘5’ 35 DATA_J
#14 Data K: ‘0’ 30 DATA_K
#15 Data L: ‘0’ 30 DATA_L
#16 Data M: Fill byte 00 DATA_M
#17 Data N: Fill byte 00 DATA_N
#18 Data O: Fill byte 00 DATA_O
#19 Data P: Fill byte 00 DATA_P
#20 Data A: 'J’ 4A DATA_A
#21 Data B: ‘M’ 4D DATA_B
#22 Data C: ‘B’ 42 DATA_C
#23 Data D: 2A DATA_D
#24 Data E: ‘4’ 34 DATA_E
#25 Data F: ‘7’ 37 DATA_F
#26 Data G: ‘8’ 38 DATA_G
#27 Data H: ‘7’ 37 DATA_H
#28 Data I: ‘2! 32 DATA |
#29 Datad: ‘6’ 36 DATA_J
#30 DataK: ‘1’ 31 DATA_K
#31 Data L: ‘1’ 31 DATA_L
#32 Data M: ‘1’ 31 DATA_M
#33 Data N: ‘1’ 31 DATA_N
#34 Data O: Fill byte 00 DATA_O
#35 Data P: Fill byte 00 DATA_P
NOTE The same response message with different data byte content will be sent by ECU #2 in this example.
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In the following example, the ECUs need more time than P2.,y to calculate the Calibration Verification
Number(s). Therefore, both ECUs respond with negative response messages with response code $78 -

RequestCorrectlyReceived-ResponsePending as long as the positive response message is not ready in the
ECU.
Now the external test equipment requests the following InfoType:

— InfoType $06: CVN#1 =[17 91 BC 82] and CVN#2 = [16 EO 62 BE]; supported by ECU#1; and

— InfoType $06: CVN =[98 12 34 76]; supported by ECU#2.

Table 189 — Request vehicle information request message

Message Firection: External test equipment — All ECUs

Messagla 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 INFTYR

Table 190 — Negative response message

Message dlirection: [ ECU#1 — External test equipment

Messagg¢ Type: Response

Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonig
#1 Negative Response Service Identifier 7F SIDNR
#2 Request vehicle information request SID 09 SIDRQ
#3 Negative Response Code: RequestCorrecilyReceived- 78 NR_RCR_RP
ResponsePending

Tabte ;191 — Negative response message

Message glirection: [ ECU#2 —External test equipment
Messagg Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemoniq
#1 Negative\Response Service ldentifier 7F SIDNR
#2 Reguest vehicle information request SID 09 SIDRQ
#3 Negative Response Code: RequestCorrectlyReceived- 78 NR_RCR_RP
ResponsePenamng
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Table 192 — Request vehicle information response message (1st)

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 02 NODI
#4 Data A: 17 17 DATA_A
#5 Data B: 91 91 DATA_B
#6 Data C: BC BC DATA_C
#7 Data D: 82 82 DATA_D
#8 Data E: 16 16 DATA_E
#9 Data F: EO EO DATA_F
#10 Data G: 62 62 DATA_G
#11 Data H: BE BE DATA_H
Table 193 — Request vehicle information response message (1st)
MFssage direction: | ECU#2 — External test equipment
|Message Type: Response
D;lta 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: 01 01 NODI
#4 Data A: 98 98 DATA_A
#5 Data B: 12 12 DATA_B
#6 Data C: 34 34 DATA_C
#7 Data D: 76 76 DATA_D
Now the externaltest'equipment requests the following InfoType:
— |InfoTypé.$08: IPT; supported by ECU#1.
Table 194 — Request vehicle information request message
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 195 — Request vehicle information response message (1)

Message direction: | ECU#1 — External test equipment
Message Type: Response
Data Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnemonic
#1 Request vehicle information response SID 49 SIDPR
#2 InfoType: In-use Performance Tracking 08 INFTYP
#3 Number of data items: 16 10 NODI
#4 OBDCOND_A: 1024 counts 04 OBDCOND_A
#5 OBDCOND_B: 1024 counts 00 OBDCOND_[IB
#6 IGNCYCCNTR_A: 3337 counts 0D IGNCYCCNTR| A
#7 IGNCYCCNTR_B: 3337 counts 09 IGNCYCCNTR([ B
#8 CATCOMP1_A: 824 counts 03 CATCOMP1_A
#9 CATCOMP1_B: 824 counts 38 CATCOMP1_B
#10 CATCOND1_A: 945 counts 03 CATCOND1_A
#11 CATCOND1_B: 945 counts BA CATCOND1_B
#12 CATCOMP2_A: 711 counts 02 CATCOMP2_A
#13 CATCOMP2_B: 711 counts c7 CATCOMP2_B
#14 CATCOND2_A: 945 counts 03 CATCOND2_A
#15 CATCOND2_B: 945 counts B1 CATCOND2_B
#16 O2SCOMP1_A: 737 counts 02 O2SCOMP1_A
#17 0O2SCOMP1_B: 737 counts E1 0O2SCOMP1_B
#18 O2SCOND1_A: 924 counts 03 O2SCOND1_A
#19 O2SCOND1_B: 924 counts 9C O2SCOND1_B
#20 0O2SCOMP2_A: 724 counts 02 02SCOMP2_A
#21 02SCOMP2_B: 724 counts D4 02SCOMP2_B
#22 O2SCOND2_A: 833 counts 03 O2SCOND2_A
#23 O2SCOND2_B: 833 counts 41 O2SCOND2_B
#24 EGRCOMP_A: 997 counts 03 EGRCOMP_A
#25 EGRCOMP_B: 997 counts E5 EGRCOMP_B
#26 EGRCOND_A: 1010 counts 03 EGRCOND_A
#27 EGRCOND_B: 1040,counts F2 EGRCOND_B
#28 AIRCOMP_A ;937 counts 03 AIRCOMP_A
#29 AIRCOMP_B*937 counts A9 AIRCOMP_H
#30 AIRCONDYA: 973 counts 03 AIRCOND_A
#31 AIRCOND_B: 973 counts CD AIRCOND_H
#32 EVAPCOMP_A: 68 counts 00 EVAPCOMP_A
#33 EVAPCOMP_B: 68 counts 44 EVAPCOMP_B
#34 EVAPCOND_A: 97 counts 00 EVAPCOND_A
#35 EVAPCOND_B: 97 counts 61 EVAPCOND_B

Now the external test equipment requests the following InfoType:

112

InfoType $0A: ECUNAME;

supported by ECU#1; The name of the ECU is: “ECM-Engine Control”.
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Table 196 — Request vehicle information request message

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
Table 197 — Request vehicle information response message (1)
Message direction: |ECU#1 — External test equipment
Message Type: Response
Ddta Byte Description (all values are in hexadecimal) Byte Value (Hex) Mnpemonic
#1 Request vehicle information response SID 49 5IDPR
#2 InfoType: ECU’s/module's acronym and text name 0A INFTYP
#3 Number of data items: 01 01 NODI
#4 Data A: 'E' 45 ECUNAME_A
#5 DataB: 'C' 43 ECUNAME_B
#6 Data C: 'M' 4D ECUNAME_C
#7 Data D: filler byte 00 ECUNAME_D
#8 Data E: '-' delimiter 2D ECUNAME_E
#9 DataF: 'E' 45 ECUNAME_F
#10 Data G: 'n' 6E ECUNAME_G
#11 DataH: 'g' 67 ECUNAME_H
#12 Datal: ' 69 ECUNAME_|
#13 DataJ: 'n' 6E ECUNAME_J
#14 DataK: ‘e 65 ECUNAME_K
#15 DatalL: ''(space) 20 ECUNAME_L
#16 Data M:_(CE€; 43 ECUNAME_M
#17 DatadN:v'o' 6F ECUNAME_N
#18 Data O: 'n' 6E ECUNAME_O
#19 Data P: 't 74 ECUNAME_P
#20 DataQ: r' 72 ECUNAME_Q
721 DataR: o0 BF ECUNAME_R
#22 DataS: T 6C ECUNAME_S
#23 Data T: filler byte 00 ECUNAME_T
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Annex A
(normative)

PID (Parameter ID)/OBDMID (On-Board Monitor ID)/TID
(Test ID)/INFOTYPE supported definition

This annex specifies standardized hex values to be used in the request message for Services $01, $02, $05,
$06, $08, ahd $09 1o refrieve supporied PIDs, OBDMIDs, TIDs, and INFOTYPEs.

Table A.1 — Supported PID/OBDMID/TID/INFOTYPE definition

Supported Scaling/bit External test equipment
PID/OBDMID/ Number of data bytes = 4 Sl (Metric) / English display
TID/INFOTYPE Data A - D or B - E: bit evaluation
(hex) PID/OBDMID/TID/INFOTYPE supported (Hex)
00 Data A bit 7 01 ISO 15031-4 specifies the behaviour of the
Data A bit 6 02 0 = not supported external testtequipment for how to interpre
: : 1 = supported the data teceived to identify supported
Data D bit 0 20 PIDs/OBDMIDs/TIDs/INFOTYPEs for each
20 Data A bit 7 21 L
Data A bit 6 22 0 = not supported JThe ECU shall not respond to unsupported
: : 1 = supported PID/TID/MID/InfoTypes ranges unless
Data D bit 0 40 subsequent ranges have a supported
- PID(s)/MID(s)/TID(s)/InfoType(s).
40 Data A bit 7 41
Data A bit 6 42 0 = not supported
: : 1 = supported
Data D bit 0 60
60 Data A bit 7 61
Data A bit 6 62 0.='not supported
: : 1 = supported
Data D bit 0 80
80 Data A bit 7 81
Data A bit 6 82 0 = not supported
: ; 1 = supported
Data D bit 0 A0
A0 Data A bit.7 A1
Data Abit 6 A2 0 = not supported
: : 1 = supported
Data D bit 0 Co
Co Data A bit 7 C1
Data A bit 6 c2 0 = not supported
: : 1 = supported

DataDbit0| EO

EO Data A bit 7 E1
Data A bit 6 E2

DataDbit1| FF 0 = not supported

Data D bit 0 | ISO/SAE 1= supported
reserved
(set to 0)
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(normative)

-5:2006(E)

PIDs (Parameter ID) for Services $01 and $02 scaling and definition

B.1 Nomenclature

This
External Test Equipment display. Table B.1 includes an example.

Annex uses the following nomenclature for numbering and units for the U.S., Europeanin

Table B.1 — Numbering and units for the U.S. notation, European notation
and External Test Equipment display

ptation, and

Annex example U.S. notation European notation External Test Equipmg

nt display

4750,75 min—1 4750,75 min-1 4750,75 min-1 4750,75 min-

B.2

Ind
OBI
rem
rece

The

Signals received via distributed networks

stributed network architectures, certain OBD devices mayybe hardwired to other ECUs or be i
D mechatronic devices, e.g. smart sensor, or throughra network from another ECU (both re
ote OBD devices). When remote OBD devices are.not hardwired to the OBD ECU and the
ived over the data bus from the specific remote @BD device, the following applies:

The primary OBD ECU shall report Service '$01 and Service $02 data parameters as the
maximum value to indicate that the signal-has not been received. A PID which includes this
(no signal) shall either be reported with a minimum value ($00 or $0000) or maximum va
$FFFF), e.g. PID $0D “Vehicle Speed Sensor’=$FF=255 km/h, PID $2F
Input” = $00 = 0,0 %. The reported value shall be determined by the manufacturer based
design and network architecture to represent the least likely value to be expected un
conditions.

The OBD ECU is required to store a network communication DTC after appropriate filtering
detects that any-remote OBD signal is missing. It shall set a DTC for “Lost Communicat
Control Module™

network communication DTCs shall be obtained from ISO 15031-6.

“Fuel

ndependent

erred to as
data is not

minimum or
invalid data

ue ($FF or
Level
on system

der normal

if the ECU
on with X’
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B.3 PID definitions

Table B.2 — PID $01 definition

PID Description Data Scaling/bit External test equipment
(hex) byte Sl (Metric) / English display
01 | Monitor status since DTCs cleared
The bits in this PID shall report two pieces of information for each monitor:
— _monitor status since DTCs were last cleared, saved in NVRAM or Keep Alive RAM; and
— | monitors supported on this vehicle.
Nurmber of emission-related DTCs and A |byte 1 0of4 DTC and MIL status:
MIL|status (bit)
# of| DTCs stored in this ECU 0-6 [hex to decimal DTC_CNT: xxd
Malfunction Indicator Lamp (MIL) 7 |0=MIL OFF;1=MILON |MIL: OFF or©N
Stafus
The| MIL status shall indicate “OFF” during the key-on, engine-off bulb check ufless the MIL has also been
conmmanded “ON” for a detected malfunction. The status should reflect whether thiere is any confirmed DTC(s)
stored that are illuminating the MIL. It should not reflect the status of the MIL{"which could be on for a fungtion
chegfk, flashing I/M readiness or flashing for misfire.
Supported tests which are continuous B |byte 2 of 4 (Low Nibble) Support status of continuous
(bit) monitors:

Misfire monitoring supported 0 |0 = monitor not,supported |MIS_SUP: NO or YES

(NO)

1 = moniter supported

(YES)
Misfire monitoring shall be supported on both spark-ignition and compression-ignition vehicles if the vehicle
utilizes a misfire monitor.
Fue] system monitoring supported N0 = monitor not supported | FUEL_SUP: NO or YES

(NO)

1 = monitor supported

(YES)
Fue] system monitoring shall-be.Supported on vehicles that utilize oxygen sensors for closed loop fuel feedfack
confrol, and utilize a fuel system monitor, typically spark-ignition engines.
Comprehensive compenent monitoring| 2 |0 = monitor not supported | CCM_SUP: NO or YES
supported (NO)

1 = monitor supported

(YES)
Comprehensive component monitoring shall be supported on spark-ignition and compression-ignition vehitles
thaf] utilize comprehensive component monitoring.
ISO/SAE reserved (bit shall be reported| 3 —
as ‘0’)
Status of continuous monitoring tests| B [byte 2 of 4 (High Nibble) Completion status of continuous
since DTC cleared: (bit) monitors since DTC cleared:
Misfire monitoring ready 4 |0= monitor complete, or |[MIS_RDY: YES or NO

not applicable (YES)

1 = monitor not complete

(NO)
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PID
(hex)

Description

Data
byte

Scaling/bit

External test equipment

S| (Metric) / English display

Misfire monitoring shall always indicate comp
complete for compression-ignition engines after

lete for spark-ignition engines. Misfire monitoring shall indicate
the misfire evaluation is complete.

Fuel system monitoring ready 5 |0 = monitor complete, or |FUEL_RDY: YES or NO
not applicable (YES)
1 = monitor not complete
(NO)
\ 7
Fuel system monitoring shall always indicate complete for both spark-ignition and compression-ignitipn engines.

Comprehensive component monitoring
ready

6

0 = monitor complete, or
not applicable (YES)

1 = monitor not complete
(NO)

CCM_RDY: YESor NO

Comprehensive component
compression-ignition engines.

NOTE

support other non-continuous monitors.

monitoring shall

always

It can be assumed that by the time any non-continuous monitors are complete, continuous c
component monitoring will also be complete. Bit 6 is allowed to always indicate “complete” on spark-ignition|

indicate complete ‘on both spark-i

gnition

bmprehensive
vehicles that

and

ISO/SAE reserved (bit shall be reported | 7 —
as “0”)
Supported tests run at least once per C |byte 30f4 Support status of non-¢ontinuous
trip (bit) monitors:
Catalyst monitoring supported 0 CAT_SUP: NO or YES
Heated catalyst monitoring supported 1 HCAT_SUP: NO or YHS
Evaporative system monitoring 2 EVAP_SUP: NO or YBS
supported
Secondary air system monitoring 3 [0 = monitor not supported |AIR_SUP: NO or YES
supported (NO)
A/C system refrigerant monitoring 4 |1 = monitor supported ACRF_SUP: NO or YHS
supported (YES)
Oxygen sensor menitoring supported 5 02S_SUP: NO or YE§
Oxygen sensot.hgater monitoring 6 HTR_SUP: NO or YES
supported
EGR sys§tem monitoring supported 7 EGR_SUP: NO or YES
Status of tests run at least once pertrip | D |byte 4 of 4 Completion status of npn-
(bit) continuous monitors sipnce DTCs
cleared:
Catalystmonitoring ready 0 CAT_RDYT YES or NO
Heated catalyst monitoring ready 1 HCAT_RDY: YES or NO
Evaporative system monitoring ready 2 EVAP_RDY: YES or NO
. . 0 = monitor complete, or .
Secondary air system monitoring ready 3 not applicable (YES) AIR_RDY: YES or NO
A/Cdsystem refrigerant monitoring 4 1= monitor not complete ACRF_RDY: YES or NO
ready (NO)
Oxygen sensor monitoring ready 5 02S_RDY: YES or NO
Oxygen sensor heater monitoring ready HTR_RDY: YES or NO
EGR system monitoring ready 7 EGR_RDY: YES or NO
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Table B.3 — PID $02 definition

PID Description Data Min. Max. Scaling External test equipment
(hex) byte value value S| (Metric) / English display
02 |DTC that caused required A B 0000 FF FF Hexadecimal DTCFRZF: Pxxxx, Cxxxx,
freeze frame data storage e.g. PO1AB Bxxxx, Uxxxx
(%0000 indicates no freeze (DTCs defined
fra o HQPJ) .
1ISO 15031-§6)
Table B.4 — PID $03 definition
PID Description Data Scaling/bit External test equipment
(hex) Byte SI'(Metric)/English display
03 |Fuellsystem 1 status: A |byte 10f2 FUELSYS1:
(bit)
(Unysed bits shall be 0 |1= Open loop - has not yet satisfied conditions to OL
reported as ‘0’; no go closed loop
more¢ than one bit at a .
timelcan be setto a ‘1’ 1 |1= Closed loop - using oxygen sensor(s) as CL
of thht bank.) feedback for fuel control
2 [1= Open loop due to driving*conditions (e.g. OL-Drive
power enrichment, deceleration enleanment)
3 |1= Open loop - due to\detected system fault OL-Fault
4 |1= Closed loop, butfault with at least one oxygen CL-Fault
sensor - may be-Using single oxygen sensor for fuel
control
5-7 |ISO/SAE reserved (bits shall be reported as ‘0’) —
NOTE Fuel systems do not normallyyrefer to injector banks. Fuel systems are intended to represent completely diffgrent
fuel pystems that can independently enter and exit closed-loop fuel. Banks of injectors on a V-engine are generally| not
indegendent and share the sameclosed-loop enablement criteria. If the engine is off and the ignition is on, all bits in Data Byte
A angl Data Byte B shall be reported as '0'.
Fuellsystem 2 status: B |byte 2 0f2 FUELSYS2:
(bit)
(Unysed bits shallbe 0 [1= Open loop - has not yet satisfied conditions to oL
reported as ‘0%'no go closed loop
morg thanene bit at a
timelcanbe set to a ‘1’ 1 |1 = Closed loop - using oxygen sensor(s) as CL
of thhtbank.) feedback for fuel control
2 [1= Open loop due to driving conditions (e.g. OL-Drive
power enrichment, deceleration enleanment)
3 [1= Open loop - due to detected system fault OL-Fault
4 |1 = Closed loop, but fault with at least one oxygen CL-Fault
sensor - may be using single oxygen sensor for fuel
control
5-7 |ISO/SAE reserved (bits shall be reported as ‘0’) —
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Table B.5 — PID $04 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
04 |Calculated LOAD Value A 0% 100 % 100/255 % LOAD_PCT: xxx.x %

The OBD regulations previously defined CLV as

current airflow / peak airflow @ sea level) * (BARO @ sea level / BARO) * 100 %.
( P @ )" ( @ )

Varfous manufacturers have implemented this calculation in a variety of ways. The following definition,
althpugh a little more restrictive, will standardize and improve the accuracy of the calculation;

LOAD_PCT =[current airflow] / [(peak airflow at WOT@STP as a function of rpm) * (BARO/29,92) *
SQIRT(298/(AAT+273))]

— |Where: STP = Standard Temperature and Pressure = 25 °C, 29,92 in Hg-BARO, SQRT = square root;
— |WOT = wide open throttle, AAT = Ambient Air Temperature and is in °€
NOTE At engine off and ignition on the LOAD_PCT =0 %.

Chgracteristics of LOAD_PCT:

— |Reaches 100 % at WOT at any altitude, temperatute or rpm for both naturally aspirated gnd boosted
engines, if no spark retard due to knock-controlx(dependant on load, fuel and temperaturg¢). Also, for

boosted engines the altitude does not affect thetload as long as the turbo could deliver the right amount
of air.

— | Indicates percent of peak available torque-during normal, fault-free conditions.
— |Linearly correlated with engine vacuum.
— | Often used to schedule powér-enrichment.

— | Compression-ignition .engines (diesels) shall support this PID using fuel-flow in place of aifflow for the
above calculations.

Both spark-ignition{and compression-ignition engines shall support PID $04. See PID $43 for ap additional
defipition of engine-LOAD.

Table B.6 — PID $05 definition

IrID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
05 Engine Coolant Temperature A -40°C +215°C 1 °C with ECT: xxx °C (xxx °F)

-40°C
offset

ECT shall display engine coolant temperature derived from an engine coolant temperature sensor or a
cylinder head temperature sensor. Many diesels do not use either sensor and may substitute Engine Oil
Temperature instead.
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Table B.7 — PID $06 definition

PID Description Data| Min. Max. Scaling/bit External test equipment

(hex) byte | value Value Sl (Metric) / English display

06 |[Short Term Fuel Trim-Bank 1| A | -100 % | +99,22 % | 100/128 % [SHRTFT1: xxx.x %
. . ; o
(use if only 1 fuel trim value) (lean) (rich) [ (0 % at 128) SHRTFT3: x300X %

Short Term Fuel Trim-Bank 3| B

Short Term Fuel Trim Bank 1/3 shall indicate the correction being utilized by the closed-loop fuel algorithm. If the
fuel system is in open loop, SHRTFT1/3 shall report 0 % correction.

Datd B shall only be included in the response to a PID $06 request if PID $1D (Location of Oxygen Sensprs)
indidates an oxygen sensor is present in Bank 3. The external test equipment can determine length\of|the
resppnse message based on the data content of PID $13 or $1D. In no case shall an ECU send an unsuppofted
data|byte A if data byte B is supported. See examples in the description of PID $09.

Table B.8 — PID $07 definition

PID Description Data| Min. Max. Scaling/bit External test equipment
(hex) byte | value Value Sh(Metric) / English display

07 |Long Term Fuel Trim—-Bank 1| A | —100 % | +99,22 % | 100/128 % A LONGFT1: xxx.x %
. . ; o
(uselif only 1 fuel trim value) (lean) (rich) [ (0 % at 128) LONGFT3: xox X %

Long Term Fuel Trim—-Bank 3| B

Fuell trim correction for Bank 1/3 stored in Non-volatile RAM o1, Keep-alive RAM. LONGFT shall indicate|the
corrgction being utilized by the fuel control algorithm at thexiime the data is requested, in both open-loop fand
clos¢d-loop fuel control. If no correction is utilized in open-loop fuel, LONGFT shall report 0 % correction. If Igng-
term| fuel trim is not utilized at all by the fuel control algerithm, the PID shall not be supported.

Datg B shall only be included in the response to a~PID $07 request if PID $1D (Location of Oxygen Sensprs)
indidates an oxygen sensor is present in Bank 3: The external test equipment can determine length of|the
resppnse message based on the data content©f*PID $13 or $1D. In no case shall an ECU send an unsuppofted
data|byte A if data byte B is supported. Seg~examples in the description of PID $09.

Table B.9 — PID $08 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte [ value value Sl (Metric) / English display

08 |Shoft Term Fuel Trifm - Bank 2| A —-100 % | +99,22 % | 100/128 % |[SHRTFT2: xxx.x %
) : k o
(uselif only 1 fu€htrim value) (lean) (rich) (0 % at 128) SHRTET4: x:0tX %

Shonlt Term-Fuel Trim-Bank 4| B

Short Term Fuel Trim Bank 2/4 shall indicate the correction being utilized by the closed-loop fuel algorithm. Iff the

fuel system-is-in-open-loop—SHRTET24 shallreport-0-%-correction
Y g L} g

Data B shall only be included in the response to a PID $08 request if PID $1D (Location of Oxygen Sensors)
indicates an oxygen sensor is present in Bank 4. The external test equipment can determine length of the
response message based on the data content of PID $13 or $1D. In no case shall an ECU send an unsupported
data byte A if data byte B is supported. See examples in the description of PID $09.
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Table B.10 — PID $09 definition
PID Description Data| Min. Max. Scaling/bit External test equipment
(hex) byte | value value Sl (Metric) / English display
09 |[Long Term Fuel Trim—-Bank2| A | -100 % | +99,22 % | 100/128 % |LONGFT2: xxx.x %
. . ; o
(use if only 1 fuel trim value) (lean) (rich) [ (0 % at 128) LONGFT4: xox X %
Long Term Fuel Trim - Bank4 | B
Fuel trim correction for Bank 2/4 stored in Non-volatile RAM or Keep-alive RAM. LONGFT shall indicate the

term fuel tr|m is not utlllzed at all by the fuel control algorlthm the PID shall not be supported

Data B shall only be included in the response to a PID $09 request if PID $1D (Location of Oxyg
indicates an oxygen sensor is present in Bank 4. The external test equipment can determine ¢
response message based on the data content of PID $13 or $1D if data byte B is supported.

en Sensors)
ength of the

For
PID
info
sha

For
ban
$10
029

Bas]

ECLU
2 of
$10

Bas]

vehicles with one (1) Engine ECU), the ECU indicates the support of PIDs $06) $07, $13, and
5. The data of PID $13 is $03 (00000011b). This indicates support of 02311 and 02S12. B4
'mation, only data A of PID $06 Short Term Fuel Trim - Bank 1 and PID-$07 Long Term Fuel T
| be reported upon an external test equipment request.

ks 1 and 3 are located at cylinder bank 1 or 1 and 3. The ECU#1 indicates the support of PI}
, and many more PIDs. The data of PID $1D is $33 (0010011b). This indicates support
512, 02S31, and 02S32.

ed on above information the following data bytes shall'be reported:
data A of PID $06 Short Term Fuel Trim - Bank/1;

data B of PID $06 Short Term Fuel Trim -Bank 3;

data A of PID $07 Long Term Fuel Trimr- Bank 1; and

data B of PID $07 Long Term FuelTrim - Bank 3.

J#2 supports 02521, 0252202541 and 02S42. The exhaust banks 2 and 4 are located at ¢
2 and 4. The ECU#2 indicates the support of PIDs $08, $09, $1D, and many more PIDs. The
is $33 (11001100b). This indicates support of 02521, 02522, 02841, and 02S42.

ed on above information the following data bytes shall be reported:
data A of PID{$08 Short Term Fuel Trim - Bank 2;

data B of\PID $08 Short Term Fuel Trim - Bank 4;

data A of PID $09 Long Term Fuel Trim - Bank 2; and

vehicles with two (2) Engine ECUs), ECU#1 supports 02511,-02S12, 02S31, and 02S32. T

many more
sed on this
im - Bank 1

he exhaust
s $06, $07,
of 02511,

linder bank
data of PID

+ £

<l n [TmWSaYaW| I = | W i n l 4
Udia Db Ul 1iv 9ouJd I_UIIH T T Uch 11 = DdaliiN 5.

In no case shall an ECU send an unsupported data byte A if data byte B is supported.

For vehicles with one (1) Engine ECU, the ECU indicates the support of PIDs $06, $07, $08, $09, $1D, and
many more PIDs. The data of PID $1D is $OF (00001111b). This indicates support of 02511, 02512, 02S21,
and 02S22. Based on this information, only data A of PID $06 Short Term Fuel Trim - Bank 1 and PID $07
Long Term Fuel Trim - Bank 1 and data A of PID $08 of Short Term Fuel Trim - Bank 2 and PID $09 Long
Term Fuel Trim - Bank 2 shall be reported upon an external test equipment request.

For vehicles with two (2) Engine ECUs and exhaust banks 1 + 2 connected to cylinder bank 1 and exhaust
banks 3 + 4 connected to cylinder bank 2, which is the opposite side of cylinder bank 1, ECU#1 supports
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02811, 02512, 02821, and 02S22. Also PID $06, $07, $08, $09, $1D and many more PIDs are supported.

The data of

PID $1D is $OF (00001111b).

Based on above information the following data bytes shall be reported:

data A
Bank 1;

data B
Bank 3

data A

of PID $06 of Short Term Fuel Trim - Bank 1 and data A of PID $07 of Long Term Fuel Trim

of PID $06 of Short Term Fuel Trim - Bank 3 and data B of PID $07 of Long Term Fuel Trim
(data B value shall be communicated through network from ECU#2);

of PID $08 of Short Term Fuel Trim - Bank 2 and data A of PID $09 of Long Term Fuel Trim

Bank

data B
Bank 4

ECU#2 sup
PIDs are su

Based on a

data A
Bank 1

data B
Bank 3

data A
Bank 2

data B
Bank 4

bove information the following data bytes shall be reported:

and

of PID $08 of Short Term Fuel Trim - Bank 4 and data B of PID $09 of Long Term FuelTim
(Data A value shall be communicated through network from ECU#2.)

ports 02831, 02S32, 02S41 and 02S42. Also PIDs $06, $07, $08, $09, $1Drand many more

pported. The data of PID $1D is $F0 (11110000b).

of PID $06 of Short Term Fuel Trim - Bank 1 and data A of PID $07-6f Long Term Fuel Tiim
(data A value shall be communicated through network from ECU#1);

of PID $06 of Short Term Fuel Trim - Bank 3 and data B of RID $07 of Long Term Fuel Tiim
of PID $08 of Short Term Fuel Trim - Bank 2 and data A of PID $09 of Long Term Fuel Tqim

(data A value shall be communicated through network>from ECU#1);
of PID $08 of Short Term Fuel Trim - Bank 4 and-data B of PID $09 of Long Term Fuel Tqm

Table B.11 — PID $0A definition

PID
(hex)

Data
byte

Min; External test equipment

Sl (Metric) / English display

Description Max. Scaling/bit

value value

OA |Fuel

A 0 kPa

(gauge)

765 kPa
(gauge)

3 kPa
per bit
(gauge)

Rail Pressure (gauge) FRP: xxx kPa (xx.x psi)

FRP
pres

For

sure).

for npore than one of these PIDs is not allowed.

shall display fuel rail~pressure at the engine when the reading is referenced to atmosphere (ga

ystems suppofting a fuel pressure sensor, one of the following 3 PIDs is required: $0A, $22, or $23. Sup,

Lge

port

Table B.12 — PID $0B definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
0B |Intake Manifold Absolute A 0 kPa 255 kPa 1 kPa MAP: xxxx.x kPa (xxx.x inHg)
Pressure (absolute) | (absolute) per bit
(absolute)
MAP shall display manifold pressure derived from a Manifold Absolute Pressure sensor, if a sensor is utilized. If a
vehicle uses both a MAP and MAF sensor, both the MAP and MAF PIDs shall be supported.
If PID $4F is not supported for this ECU, or if PID $4F is supported and includes $00 for Intake Manifold Absolute
Pressure, the external test equipment shall use the scaling values included in this table for those values. If PID
$4F is supported for this ECU, the external test equipment shall calculate scaling and range for this PID as
explained in the PID $4F Data D definition.
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PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value Value S| (Metric) / English display
0C |[Engine RPM A B 0 min—1 16383,75 1/4 rpm RPM: xxxxx min—1
min-1 per bit

Engine RPM shall display revolutions per minute of the engine crankshaft.

Table B.14 — PID $0D definition

PID

Description Data Min. Max. Scaling/bit External test(equipment
(hgx) byte value Value S| (Metric) ~English display
Ob [Vehicle Speed Sensor A 0 km/h 255 km/h 1 km/h VSS: xxx-km/h (xxk mph)
per bit
VSS shall display vehicle road speed, if utilized by the control module strategy.‘Wehicle speed may be derived
from a vehicle speed sensor, calculated by the PCM using other speed sensors, or obtained fronm the vehicle
serial data communication bus.
Table B.15 — PID $0E definition
PID Description Data Min. Max¢ Scaling/bit External test equipment
(hgx) byte value Value S| (Metric) / English display
OE |Ignition Timing Advance A - 64° 63,5° 1/2° with | SPARKADV: xx.x
for #1 Cylinder 0° at 128
Ignition timing spark advance for #1 cylinder (ngt’including mechanical advance).
Table-B.16 — PID $0F definition

P]D Description Data Min. Max. Scaling/bit External test eqquipment
(hgx) byte value value Sl (Metric) / English display
OF |Intake Air Temperature A -40°C +215°C 1°C with | IAT: xxx °C (xxx °H)
-40°C
offset
IAT shall display’intake manifold air temperature, if utilized by the control module strategy. IAT may|be obtained
directly from'a sensor, or may be inferred by the control strategy using other sensor inputs.
Table B.17 — PID $10 definition
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value ST (Metric) I English display
10 |Air Flow Rate from Mass Air| A, B 0gls 655,35 0,01 g/s [MAF: xxxx.xx g/s (xxxx.x Ib/min)
Flow Sensor gls (1/100)

MAF shall display the airflow rate as measured by a vehicle that utilizes a MAF sensor or an equivalent source. If
the engine is off and the ignition is on, the actual sensor value reading shall be reported. If the actual sensor

reading can not be reported, the MAF value shall be reported as 0,00 g/s.

If PID $50 is not supported for this ECU, or if PID $50 is supported and includes $00 for Air Flow Rate from Mass
Air Flow Sensor, the external test equipment shall use the scaling values included in this table for those values. If
PID $50 is supported for this ECU, the external test equipment shall calculate scaling and range for this PID as

explained in the PID $50 Data A definition.
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Table B.18 — PID $11 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
11 | Absolute Throttle Position A 0 % 100 % 100/255 % | TP: xxx.x %

Absolute throttle position (not “relative” or “learned” throttle position) shall be displayed as a normalized value,
scaled from 0 to 100 %. For example, if a 0 to 5,0 volt sensor is used (uses a 5,0 volt reference voltage), and the
closed throttle position is at 1,0 volts, TP shall display (1,0 / 5,0) =20 % at closed throttle and 50 % at 2,5 volts.
Throttle position at idle will usually indicate greater than 0 %, and throttle position at wide open throttle will usually
indicate less than 100 %.

For systems where the output is proportional to the input voltage, this value is the percent of maximurm irluput
refefence voltage. For systems where the output is inversely proportional to the input voltage, this value\is 10D %
minys the percent of maximum input reference voltage.

A single throttle plate could have up to three throttle position sensors, A, B and C. There are ,no provisiong for
morg than one throttle in this part of ISO 15031. This PID shall be used to report the sensors ‘that are on|the
primary throttle.

NOTE See PID $45 for a definition of Relative Throttle Position.

Table B.19 — PID $12 definition

PID Description Data Scaling/bit External test equipment
(hex) byte S| (Metric)/English
display

12 Commanded Secondary A |byte 1 0of1 AIR_STAT:

Air Status (bit)

(If sypported, one, and 0 |1 = upstream of first-catalytic converter AIR_STAT: UPS

onlyone bit at a time can

be }; bttoa 1.) 1 |1 =downstreamof first catalytic converter inlet |AIR_STAT: DNS

2 |1 = atmpsphere / off AIR_STAT: OFF
3-7 |ISQ/SAE reserved (Bits shall be reported as ‘0’.) | —

Table B.20 — PID $13 definition

PID Description Data Scaling/bit External test
equipment
(hex) byte S| (Metric) / English
display
13 Locationlof{Oxygen Sensors | A |byte 1 of 1 02SLOC:
T (bit)
(Where sensor 1 is closest 0 [1=Bank 1-Sensor 1 present at that location 02811

to the engine. Each bit

indicates the presence or 1 1 =Bank 1 - Sensor 2 present at that location 02812

absence of an oxygen 2 |1=Bank 1 - Sensor 3 present at that location 02813

sensor at the following

location.) 3 |1=Bank 1 - Sensor 4 present at that location 02514
4 |1 =Bank 2 - Sensor 1 present at that location 02821
5 |1 =Bank 2 - Sensor 2 present at that location 02822
6 |1 =Bank 2 - Sensor 3 present at that location 02823
7 |1 =DBank 2 - Sensor 4 present at that location 02824
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PID $13 shall only be supported by a given vehicle if PID $1D is not supported. In no case shall a vehicle
support both PIDs.

Table B.21 — PID $14 - $1B definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) | Use if PID $13 is supported! | byte value value S| (Metric) / English
display
14 |[Bank 1 — Sensor 1
1p—Bankt—Sensor2 These PIDs shall be used for a
16 |Bank 1 — Sensor 3 conventional, 0 to 1 volt oxygen sensor.
Any sensor with a different full scale
17 |Bank 1 - Sensor 4 value shall be normalized to provide
18 |Bank 2 — Sensor 1 nominal full scale at $C8 (200 decimal).
Wide-range/linear oxygen sensors shall
19 |Bank 2 — Sensor 2 use PIDs $24 to $2B or PIDs $34 to
3B.
1A |Bank 2 - Sensor 3 s
1B [Bank 2 — Sensor 4
Oxygen Sensor Output Voltage| A ov 1,275V 0,005V 028xy: x.xxx V
(Bx-Sy)
Short Term Fuel Trim (Bx-Sy) B [-100,00 % | 99,22 100/128 % [ SHRTFTxy: xxx|x %
i 0,
(associated with this sensor $FF (lean) (rick) (0% at 128)
if this sensor is not used in the
calculation)
The| PIDs listed in the table above only apply if PID $13 is used to define the oxygen sensor location.

Table B:22 — PID $14 - $1B definition

PID Description Data Min. Max. Scaling/bit External test ettipment
(heix) | Use if PID $1D is supported! | byte value value Sl (Metric) / English display
14 |Bank 1 — Sensor 1
! Bank 1 — Sensorg These PIDs shall be used for a
16 |Bank 2 — Sensor-1 conventional, 0 to 1 volt oxygen
1 sensor. Any sensor with a different full
1 Bank 2 —Seénsor 2 scale value shall be normalized to
1 Bank-3< Sensor 1 provide nominal full scale at $C8 (200
decimal). Wide-range/linear oxygen
19 |Bank 3 — Sensor 2 sensors shall use PIDs $24 to $2B or
PIDs $34 to $3B.

1A__{Bank 4 — Sensor 1
1B [Bank 4 — Sensor 2

Oxygen Sensor Output A oV 1,275V 0,005V 02Sxy: x.xxx V

Voltage (Bx-Sy)

Short Term Fuel Trim (Bx-Sy) B [-100,00 % | 99,22 % 100/128 % [ SHRTFTxy: xxx.x %

. . . ich % at 12

(associated with this sensor (lean) (rich) (0% at 128)

$FF if this sensor is not used

in the calculation)

The PIDs listed in the table above only apply if PID $1D is used to define the oxygen sensor location.
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Table B.23 — PID $1C definition

PID Description Data Scaling External test equipment
(hex) byte S| (Metric) / English display
1C | OBD requirements to which vehicle is designed A byte 1 of 1 OBDSUP:
(hex) | (State Encoded
Variable)
OBD Il (California ARB) 01 OBD Il
OBD (Federal EPA) 02 OBD
OBD) and OBD I 03 OBD and OBD I
oBD | 04 OBD |
Not OBD compliant 05 NO OBD
EOBD 06 EOBD
EOBD and OBD Il 07 EOBD and OBD I
EOBD and OBD 08 EOBD and OBD
EORD, OBD and OBD I 09 EOBD, OBD and OBD I
JOBD 0A JOBD
JOBD and OBD I 0B JOBD and OBD I
JOBD and EOBD oC JOBD and EOBD
JOBD, EOBD, and OBD Il oD JOBD, EOBD, and OBD I
Hea)y Duty Vehicles (EURO 1V) B1 OE EURO IV B1
Hea)jy Duty Vehicles (EURO V) B2 OF EURO V B2
Healvy Duty Vehicles (EURO EEC) C (gas engines) 10 EURO C
Eng|ne Manufacturer Diagnostics (EMD) 11 EMD
ISO[SAE reserved 12-FA —
ISOfSAE - Not available for assignment FB - FF SAE J1939 special meaning
Table B.24 — PID $1D definition
PID Description Data Scaling/bit External test equipmgnt
(hex) byte S| (Metric) / Englisf
display
1D |Location of oxygen sensors A |byte 1 0f1 02SLOC:
(bit)
(WhEre-sensor 1is closestto [ 0 |1 =Bank 1- Sensor 1 present at that location |02S11
EEZ &g;;:ég;‘;ggg;;i::tfw 1 1 =Bank 1 - Sensor 2 present at that location [02S12
?or;lc?\)/?i/r?ge?oii;zﬁr)at the 2 |[1=Bank 2 - Sensor 1 present at that location |02S21
3 |1 =Bank 2 - Sensor 2 present at that location [02S22
4 |1 =Bank 3 - Sensor 1 present at that location |02S31
5 |1 =Bank 3 - Sensor 2 present at that location [02S32
6 |1 =Bank4 - Sensor 1 present at that location |[02S41
7 |1 =Bank4 - Sensor 2 present at that location [02S42
126 © 1SO 2006 — Al rights reserved
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PID $1D shall only be supported by a given vehicle if PID $13 is not supported. In no case shall a vehicle
support both PIDs.

Table B.25 — PID $1E definition

PID Description Data Scaling/bit External test equipment
(hex) byte S| (Metric) / English display
1E | Auxiliary Input Status A |byte 1 of 1 Auxiliary Input Status
(bit)
Power-Fake-Sf(PTO)Status —T6=PFOmotactive(OFF); PFO—STAT-OFForON

1 = PTO active (ON).

1-7 |ISO/SAE reserved (Bits shall be —
reported as ‘0’.)

Table B.26 — PID $1F definition

PID Description Data Min. Max. Scaling/bit | External test equipment
(helx) byte | value value Sl (Metric) / English display
1fF | Time Since Engine Start A,B | Osec. | 65,535sec! | 1second |RUNTM: xxxxx sec.
per count

RUNTM shall increment while the engine is running. It shal"freeze if the engine stalls. RUNTM shall be reset to
zero during every control module power-up and when.entering the key-on, engine off position. RUNTM is limited
to 65,535 seconds and shall not wrap around to zero:

Table B.27 — PID $21 definition

PID Description Data Min. Max. Scaling/ External test eqquipment
(heix) byte value value bit S| (Metric) / English display
2 Distance Travelled While MIL is A, B 0 km 65535 km | 1 km per | MIL_DIST: xxxxx Km (xxxxx

Activated count |miles)

Conditions for “Distanee travelled” counter:

— reset to $0000 when MIL state changes from deactivated to activated by this
ECU;

— accumulate counts in km if MIL is activated (ON);
— do _not change value while MIL is not activated (OFF);

—~reset to $0000 if diagnostic information is cleared either by service $04 or at
least 40 warm-up cycles without MIL activated;

. . . N
—do ot wrap to-$0000-if vatue s $FFFF-
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Table B.28 — PID $22 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
22 Fuel Rail Pressure relative A, B 0 kPa | 5177,27 kPa 0,079 kPa FRP: xxxx.x kPa (xxx.x PSI)
to manifold vacuum (5178/65535)
per bit unsigned,
1 kPa =
0,1450377 PSI
FRP shall display fuel rail pressure at the engine when the reading is referenced to manifold vacuum (relative
prncellrn)
Fl:r systems supporting a fuel pressure sensor, one of the following three PIDs shall be used: $0A, $22;.0r $23.
There shall be no support for more than one of these PIDs.
Table B.29 — PID $23 definition
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte [value| value Sl (Metric) / English display
23 Fdel Rail Pressure A B 0 kPa | 655350 | 10 kPa per bit' | FRP: xxxxxx kPa (xxxxx.x
kPa unsignéd, PSI)
1kPa =
0,1450377 PSI
FRP shall display fuel rail pressure at the engine when the ‘reading is referenced to atmosphere (gage
pressure). Diesel fuel pressure and gasoline direct injection-systems have a higher pressure range than FRP
PIP $0A.
Fdr systems supporting a fuel pressure sensor, one ofthe following three PIDs shall be used: $0A, $22, or $23.
THere shall be no support for more than one of thesePIDs.
Table B.30.=- PID $24 - $2B definition
PID Description Data | Min. Max. [ Scaling/bit External test equipment
(hex) Use if PID $13 is supported! byte |value | value S| (Metric) / English display
24 |Bank 1 — Sensor 1 (wide range’O2S) PIDs $24 to $2B shall be used for linear or wide-ratio Oxyjgen
Sensors when equivalence ratio and voltage are displayed.
25 |Bank 1 — Sensor 2 (wide’range 02S) W quv I vorag spiay
26 |Bank 1 — Sensor 3%(wide range 02S)
- If PID $4F is not supported for this ECU, or if PID $4F is
27 |Bank 1 — Sensor4 (wide range O2S) supported and includes $00 for either Equivalence Ratiq or
_ : Maximum Oxygen Sensor Voltage, the external test equipnment
28 |Bank 2 > Sensor 1 (wide range 02S) shall use the scaling values included in this table for tHose
29 |Bank 2= Sensor 2 (wide range O2S) values. If PID $4F is supported for this ECU, the external ftest
- equipment shatcatcutate scatingand Tange for these as
2A | Bank 2 - Sensor 3 (wide range 02S) explained in the PID $4F definition.

2B |Bank 2 — Sensor 4 (wide range 0O2S)
Equivalence Ratio (lambda) (Bx-Sy) A B 0 1,999 | 0,0000305 |EQ_RATXy: XXX.XXX
(2/65535)
Oxygen Sensor Voltage (Bx-Sy) C,D OV |7,999V [0,000122 V| O2Sxy: xxx.xxx V
(8/65535)

The PIDs listed in the table above only apply if PID $13 is used to define the oxygen sensor location.

128
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PID Description Data | Min. | Max. [ Scaling/bit External test equipment
(hex) Use if PID $1D is supported! byte |value| value S| (Metric) / English display
24 |Bank 1 - Sensor 1 (wide range 02S) PIDs $24 to $2B shall be used for linear or wide-ratio Oxygen
- Sensors when equivalence ratio and voltage are displayed.
25 |Bank 1 - Sensor 2 (wide range 02S)
26 |Bank 2 - Sensor 1 (wide range 02S)
- If PID $4F is not supported for this ECU, or if PID $4F is
27 |Bank 2 - Sensor 2 (wide range O2S) supported and includes $00 for either Equivalence Ratio or
2 B S —SErSsT T TWIIE TaraaUrS Maximum ﬁvygnh Sensor \/nlf:\gl:7 the oxternal te. equipment
¢ 9 ) shall use the scaling values included in this table for-those values.
29 |Bank 3 - Sensor 2 (wide range O2S) If PID $4F is supported for this ECU, the external tegt equipment
- shall calculate scaling and range for these PIDs as explained in
2A |Bank 4 - Sensor 1 (wide range O2S) the PID $4F definition.
2B |Bank 4 - Sensor 2 (wide range O2S)
Equivalence Ratio (lambda) (Bx-Sy) A B 0 1,999 | 0,0000305 [EQ _RATXY: XXX.XXX
(2/65535)
Oxygen Sensor Voltage (Bx-Sy) C,D 0V (7,999 V|0,000122 ¥ [ O2Sxy: xxx.xxx V
(8/65535)
The| PIDs listed in the table above only apply if PID $1D is used to‘défine the oxygen sensor locatign.
Table B.32 — PID $2C-definition
PID Description Data Min. Max. Scaling/bit External test equipment
(heix) byte value value Sl (Metric) / English display
2¢ [Commanded EGR A 0% 100 % 100/255 % |EGR_PCT: xxx.x Po
(no flow) (max. flow)
Commanded EGR displayed as a percent. EGR_PCT shall be normalized to the maximum EGR fommanded
output control parameter. EGR systems use a variety of methods to control the amount of EGR delijvered to the
engine.
If an on/off solenoid is usgdy~ EGR_PCT shall display 0 % when the EGR is commanded off, 100 % when the
EGR system is commanded on.
If a vacuum solenoid.is)duty cycled, the EGR duty cycle from 0 to 100 % shall be displayed.
If a linear or stepper motor valve is used, the fully closed position shall be displayed as 0 %, the fully open
position shall"be”displayed as 100 %. Intermediate positions shall be displayed as a percent of the full-open
position. For-example, a stepper-motor EGR valve that moves from 0 to 128 counts shall display |0 % at zero
counts,.100-% at 128 counts and 50 % at 64 counts.
Anyecether actuation method shall be normalized to display 0 % when no EGR is commanded and 100 % at the
maximum commanded EGR position.
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Table B.33 — PID $2D definition

PID
(hex)

Description

Data
byte

Min.
value

Max.
value

Scaling/bit

External test equipment
S| (Metric) / English
display

2D

EGR Error = ((EGR actual —
EGR commanded) / EGR
commanded) * 100 %

A

—100 %
(less than
commanded)

+99,22 %
(more than
commanded)

100/128 %
(0 % at 128)

EGR_ERR: xxx.x %

EGR error is a percent of commanded EGR. Often, EGR valve control outputs are not in the same engineering
units as the EGR feedback input sensors. For example an EGR valve can be controlled using a duty- cycled

“actyal” versus commanded in the same engineering units. EGR error solved th|s problem by displayin
nornpalized (non-dimensional) EGR system feedback parameter. EGR error is defined to be

((EGR actual - EGR commanded) / EGR commanded) * 100 %

if 10% EGR is commanded and 5% is delivered to the engine,
(5% —10 %) /10 %) * 100 % = -50 % error.

EGR_ERR may be computed using various control parameters such as position, steps,-counts, etc. All B
systéms must react to quickly changing conditions in the engine; therefore, EGR_ERR-will generally show erj
during transient conditions. Under steady condition, the error will be minimized (not_necessarily zero, howevd
the EGR system is under control.

For |example, the. "/EGR_ERR

If thg control system does not use closed loop control, EGR_ERR shall not be supported.

commanded EGR is 0 %, EGR error is technically undefined. In this case EGR error should be set to
when actual EGR = 0 % or EGR error should be set to 99,2 % when actual EGR > 0 %.

g a

D %

Table B.34 — PID $2E\définition

PID
(hex)

Data
byte

Description Min. Max. Scaling/bit External test equipment

value value S| (Metric) / English display

2E

A 0%

no flow

100 %
max. flow

Conmanded Evaporative Purge 100/255 % |EVAP_PCT: xxx.x %

Coni
max

manded evaporative purge control valve displayed as a percent. EVAP_PCT shall be normalized to
mum EVAP purge commanded output control parameter.

If an| on/off solenoid is used, EVAP_PCT shall display 0 % when purge is commanded off, 100 % when purg
commanded on.

If a
If a

acuum solenoid is duty-cycled, the EVAP purge valve duty cycle from 0 to 100 % shall be displayed.

inear or steppeh.motor valve is used, the fully closed position shall be displayed as 0 %, and the fully o
posifion shall betdisplayed as 100 %. Intermediate positions shall be displayed as a percent of the full-o
posifion. For eéxample, a stepper-motor EVAP purge valve that moves from 0 to 128 counts shall display 0 9
0 copnts, 100-% at 128 counts and 50 % at 64 counts.

Any
max

other. actuation method shall be normalized to display 0 % when no purge is commanded and 100 % at

pen
pen
o at

the

murn commanded purge position/flow.

130
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Table B.35 — PID $2F definition

PID Description Data| Min. Max. Scaling/bit External test equipment
(hex) byte | value value S| (Metric) / English display
2F | Fuel Level Input A 0% 100 % | 100/255 % | FLI: xxx.x %
no fuel | max. fuel
capacity
FLI shall indicate nominal fuel tank liquid fill capacity as a percent of maximum, if utilized by the control module
for OBD monitoring. FLI may be obtained directly from a sensor, may be obtained indirectly via the vehicle serial
data communication bus, or may be inferred by the control strategy using other sensor inputs. Vehicles that use
gaseous fuels shall display the percent of useable fuel capacity. IT there are two tanks in a bi-fuel|car, one for
each fuel type, the Fuel Level Input reported shall be from the tank, which contains the fuel type-the engine is
running on.
Table B.36 — PID $30 definition
PID Description Data| Min. Max. |[Scaling/bit External test equigment
(helx) byte | value value S| (Metric) / English display
SJ) Number of warm-ups since| A 0 255 1 warm-up, | WARM_UPS: xxx
diagnostic trouble codes cleared per count
Number of OBD warm-up cycles since all DTCs were cleared{(via an external test equipment of possibly, a
battery disconnect). A warm-up is defined in the OBD regulations to be sufficient vehicle operation such that

coolant temperature rises by at least 22 °C (40 °F) from engine starting and reaches a minimum tefperature of

70 °C (160 °F) (60 °C (140 °F) for diesels). This PID is riot'associated with any particular DTC. It
indication for I/M, of the last time an external testlequipment was used to clear DTCs. If
255 warm-ups have occurred, WARM_UPS shall remiain at 255 and not wrap to zero.

s simply an

greater than

Table B,37— PID $31 definition

PID Description Data |-~ Min. Max. |Scaling/bit External test equigment
(hex) byte [ value value Sl (Metric) / English display
3 Distance since diagnostic A,B| Okm 65,535 1 km per [CLR_DIST: xxxxx km (xxxkx miles)
trouble codes cleared km count

This is distance accumulated since DTCs were cleared (via an external test equipment or possib
disconnect). This~RID is not associated with any particular DTC. It is simply an indicaf
(Inspection/Maintenance), of the last time an external test equipment was used to clear DTCs. If
65,535 km haveloccurred, CLR_DIST shall remain at 65,535 km and not wrap to zero.

y, a battery
on for I/'M
jreater than

Table B.38 — PID $32 definition

PI Description Data Min. Max. Scaling/bit External test equipment
(hgx) byte value value S| (Metric) / Enge_[:sh display
32 |Evap System Vapour Pressure | A,B | ($8000) ($7FFF) 0,25 Pa |EVAP_VP: xxxx.x Pa (Xx.xxx
-8192 Pa | 8191.75 Pa, | (1/4) per bit |in H,0)

(-32,8878 | (32,8868 in signed
inH20) H20)

This is evaporative system vapour pressure, if utilized by the control module. The pressure signa

vapour line. If a wider pressure range is required, PID $54 scaling allows for a wider pressure
PID $32.

| is normally

obtained from a sensor located in the fuel tank (FTP — Fuel Tank Pressure) or a sensor in an evaporative system

range than

For systems supporting Evap System Vapour Pressure, one of the following two PIDs shall be used: $32 or $54.
There shall be support for no more than one of these PIDs.
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Table B.39 — PID $33 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
33 [Barometric Pressure 0 kPa 255 kPa | 1 kPa per bit [BARO: xxx kPa (xx.x inHg)
(absolute) | (absolute) | (absolute)
Barometric pressure utilized by the control module. BARO is normally obtained from a dedicated BARO sensor,
from a MAP sensor at key-on and during certain modes of driving, or inferred from a MAF sensor and other
inputs during certain modes of driving. The control module shall report BARO from whatever source it is derived
from.
NOTE 1 Some weather services report local BARO values adjusted to sea level. In these cases, the reported value_fpay not
matgh the displayed value on the external test equipment.
NOTE 2 If BARO is inferred while driving and stored in non-volatile RAM or Keep-alive RAM, BARO may_ not be accyrate
after|a battery disconnect or total memory clear.
Table B.40 — PID $34 - $3B definition
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) Use if PID $13 is supported! byte | value value S| (Metric) / English
display
34 |Bank 1 — Sensor 1 (wide range O2S) PIDs $34 to $3B shallkbe used for linear or wide-ratio Oxygen
Sensors when equivalence ratio and current are displayed.
35 |Bank 1 — Sensor 2 (wide range 02S) g pay
X If PID $4F is nat-stpported for this ECU, or if PID $4F is suppofted
36 |Bank 1 - Sensor 3 (wide range O2S) and includes $00for either Equivalence Ratio or Maximum Oxygen
37 |Bank 1 - Sensor 4 (wide range 02S) Sensor Qurrent, the e>§ternal test equipment shall use the sca_ling
values incldded in this table for those values. If PID $4k is
38 |Bank 2 — Sensor 1 (wide range O2S) supported for this ECU, the external test equipment shall calcylate
) scaling’ and range for these PIDs as explained in the PID [B4F
39 |Bank 2 — Sensor 2 (wide range O2S) definition.
3A ([Bank 2 — Sensor 3 (wide range 02S)
3B ([Bank 2 — Sensor 4 (wide range 02S)
Equiyalence Ratio (lambda) (Bx-Sy) A, B 0 1,999 0,0000305 EQ_RATXy: xxx.xxx
(2/65535)
Oxygen Sensor Current (Bx<Sy) C,D | -128 | 127,99 | 0,00390625 mA [ O2Sxy: xxx.xx mA
mA 6 mA (128/32768)
($8000 = 0 mA)
The PIDs ligted in the table above only apply if PID $13 is used to define the oxygen sensor location.
132 © 1SO 2006 — Al rights reserved


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

Table B.41 — PID $34 - $3B definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) Use if PID $1D is supported! byte | value value S| (Metric) / English display
34 |Bank 1 - Sensor 1 (wide range O2S) PIDs $34 to $3B shall be used for linear or wide-ratio Oxygen
) Sensors when equivalence ratio and current are displayed.

35 |[Bank 1 — Sensor 2 (wide range O2S)

- If PID $4F is not supported for this ECU, or if PID $4F is supported

36 |Bank 2 - Sensor 1 (wide range O2S) and includes $00 for either Equivalence Ratio or Maximum Oxygen

37 |Bank 2 — Sensor 2 (wide range 02S) Sensor purrent, the egternal test equipment shall use the scaling

values included in this table for those values. If PID $4F is

3 Bank 3 — Sensor 1 (wide range UZS) supported for this ECU, The external test equipment_shall calculate

scaling and range for these PIDs as explainedqin_the PID $4F

39 [Bank 3 — Sensor 2 (wide range O2S) definitigon. g P $
3A |Bank 4 — Sensor 1 (wide range O2S)
3B |Bank 4 — Sensor 2 (wide range O2S)
Equivalence Ratio (lambda) (Bx-Sy) A B 0 1,999 0,0000305 ¢JE@_RATXy: XXX.XKX
(2/65535)
Oxygen Sensor Current (Bx-Sy) C,D| —-128 (127,996 0,00390625 |O2Sxy: xxx.xx mA
mA mA mA
(128/32768)
($8000 = 0 mA)

The| PIDs listed in the table above only apply if PID $1D is used to define the oxygen sensor locatign.

Table B.42 — PID $3C definition

PID Description Data Min. Max. Scaling/bit External test eqjuipment
(hex) byte“.|” value value S| (Metric) / English display
3¢ |Catalyst Temperature Bank 1, A/B |-40°C|+65135°C| 0,1°C/bit [CATEMP11: xxxx[C (xxxx °F)
Sensor 1 with
-40°C
offset
CATEMP11 shall display catalyst substrate temperature for a bank 1 catalyst, if utilized by the coptrol module
strategy for OBD mahitoring, or the Bank 1, Sensor 1 catalyst temperature sensor. CATEMP11 may|be obtained
directly from a senser, or may be inferred by the control strategy using other sensor inputs.
Table B.43 — PID $3D definition
PID Description Data Min. Max. Scaling/bit External test eqquipment
(he1x) byte | value value Sl (Metric) / Eng‘ish display
3D |Catalyst Temperature Bank 2, A,B |-40°C|+65135°C| 0,1°C/bit [CATEMP21: xxxx °C (xxxx °F)
Sensor 1 with — 40 °C
offset

CATEMP21 shall display catalyst substrate temperature for a bank 2 catalyst, if utilized by the control module
strategy for OBD monitoring, or the Bank 2, Sensor 1 catalyst temperature sensor. CATEMP21 may be obtained
directly from a sensor, or may be inferred by the control strategy using other sensor inputs.
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Table B.44 — PID $3E definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte | value value S| (Metric) / English display
3E [Catalyst Temperature Bank 1, A,B |-40°C|+6513,5°C| 0,1°C/bit [CATEMP12: xxxx °C (xxxx °F)
Sensor 2 with — 40 °C
offset
CATEMP12 shall display catalyst substrate temperature for an additional bank 1 catalyst, if utilized by the control
module strategy for OBD monitoring, or the Bank 1, Sensor 2 catalyst temperature sensor. CATEMP12 may be
obtained directly from a sensor, or may be inferred by the control strategy using other sensor inputs.
Table B.45 — PID $3F definition
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte | value value S| (Metric) / English displlay
3F | Catglyst Temperature Bank 2, A,B |[-40°C|+6513,5°C| 0,1°C/bit [CATEMP22: xxxx °C (xxxx|°F)
Sengor 2 with — 40 °C
offset
CATEMP22 shall display catalyst substrate temperature for an additional bank 2 catalyst, if utilized by the control
modple strategy for OBD monitoring, or the Bank 2, Sensor 2 catalyst temperature sensor. CATEMP22 may be
obtajned directly from a sensor, or may be inferred by the control strategy using other sensor inputs.
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Table B.46 — PID $41 definition
PID Description Data Scaling/bit External test equipment
(hex) byte Sl (Metric) / English display
41 [ Monitor status this driving cycle

The bit in this PID shall report two pieces of information for each monitor:

1)

Monitor enable status for the current driving cycle. This bit shall indicate when a monitor is disabled in a
manner such that there is no easy way for the driver to operate the vehicle to allow the monitor to run.

Typical examples are

engine-off soak not long enough (e.g., cold start temperature conditions not satistied),

monitor maximum time limit or number of attempts/aborts exceeded;

ambient air temperature too low or too high;
BARO too low (high altitude).

The monitor shall not indicate “disabled” for operator-controlled conditions('such as rpm, |
position. The monitor shall not indicate “disabled” from key-on because minimum time limit h
exceeded or engine warm-up conditions have not been met, since these.conditions will eventua
the vehicle continues to be driven.

If the operator drives the vehicle to a different altitude or ambient air temperature conditions, m
may change from enabled to disabled. The monitor shall not change from disable to enable if th

change back. This could result in a monitor showing “disabled” but eventually showing “completq”.

Monitor completion status for the current driving/monitofing cycle. Status shall be reset to “n
upon starting a new monitoring cycle. Note that some monitoring cycles can include vari
operating conditions; other monitoring cycles begin affer the ignition key is turned off. Some sta
given vehicle can utilize engine-running monitoriflg cycles while others can utilize engine-of
cycles. Resetting the bits to “not complete” upoh starting the engine will accommodate most en

and engine-off monitoring cycles; however, manufacturers are free to define their own monitoring cycles.

PID $41 bits shall be utilized for all non=gontinuous monitors which are supported, and change

status in PID $01. If a non-contindous monitor is not supported or always shows “complete”, the

bad, throttle
as not been
ly be met as

pnitor status
e conditions

bt complete”
pus engine-
fus bits on a
f monitoring
hine-running

e completion

corresponding PID $41 bits shall indicate disabled and complete. PID $41 bits may be utilized gt the vehicle
manufacturer’s discretion for alk.gdontinuous monitors which are supported, with the exception ofl data byte B
bit 2 which shall always show CCM (Comprehensive Component Monitoring) as enabled for spark-ignition
and compression-ignition engines.
A byte 1 of 4
(bit)
Reserved — shall be reported as 0-7 —
$00
Enable status of-continuous B byte 2 of 4 (Low Nibble) |Enable status of continuou$ monitors
monitors this-monitoring cycle: (bit) this monitoring cycle: NO means
disabled for rest of this momitoring
cycle or not supported in P|D $01; YES
means enabled for this monitoring
cycle.
Misfire manitoring enabled 0 0 = manitor disabled for MIS ENA- NO or YES
. rest of this monitoring .
Fuel system monitoring enabled 1 cycle or not supported FUEL_ENA: NO or YES
Comprehensive component 2 (NO) CCM_ENA: NO or YES
monitoring enabled 1= monitor enabled for this
ISO/SAE reserved (Bit shall be 3 monitoring cycle (YES)

reported as ‘0".)

Completion status of continuous B
monitors this monitoring cycle:

byte 2 of 4 (High Nibble)
(bit)

Completion status of continuous
monitors this monitoring cycle:
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Table B.46 (continued)

PID Description Data Scaling/bit External test equipment
(hex) byte Sl (Metric) / English display
Misfire monitoring completed 4 |See PID $01 to determine MIS_CMPL: YES or NO
- which monitors are .
Fuel system monitoring completed supported. FUELCMPL: YES or NO
Comprehensive component 6 0= monitor complete this CCM_CMPL: YES or NO
monitoring completed monitoring cycle, or not
ISO/SAE reserved (Bit shall be 7 supported (YES)
repofted as '0".) 1= monitor not complete
this monitoring cycle
(NO)
Enable status of non-continuous C |byte 30f4 Enable status of non-continuous
monijtors this monitoring cycle: (bit) monitors this monitoring cycle:
Catglyst monitoring 0 CAT_ENA: NO o6rYES
Healed catalyst monitoring 1 [0 = monitor disabled for HCAT_ENATNO or YES
. . rest of this monitoring )
Evagorative system monitoring 2 cycle (NO) EVAP_ENA: NO or YES
Secgndary air system monitoring 3 1= monitor enabled for AIR_ENA: NO or YES
A/C pystem refrigerant monitoring 4 this monitoring cycle  {ACRF_ENA: NO or YES
YES
Oxygen sensor monitoring 5 ( ) 02S_ENA: NO or YES
Oxyien sensor heater monitoring 6 HTR_ENA: NO or YES
EGH system monitoring 7 EGR_ENA: NO or YES
Completion status of D |byte4 of4 Completion status of non-continuous
non-fontinuous monitors this (bit) monitors this monitoring cycle:
mon(toring cycle:
Catglyst monitoring completed 0 |[SeePRID $01 to determine |CAT_CMPL: YES or NO
hieh it
Heafed catalyst monitoring 1 ‘é"ur';;orTe%”' ors are HCATCMPL: YES or NO
completed ' .
E " ¢ itori 5 0 = monitor complete this EVAPCMPL: YES or NO
ey o monforing monitoring cycle, or not | AIR_CMPL: YES or NO
complete supported (YES) _
Secgndary air system monitofing 3 1= monitor not complete ACRFCMPL: YES or NO
completed this monitoring cycle 02S_CMPL: YES or NO
A/C pystem refrigerant-nionitoring 4 (NO) HTR_CMPL: YES or NO
completed
EGR_CMPL: YES or NO
Oxygen sensopr-manitoring 5
completed
Oxygen, sensor heater monitoring 6
compléted
EGR system monitoring completed 7
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Table B.47 — PID $42 definition

-5:2006(E)

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
42 Control module voltage A B oV 65,535V |0,001 V| VPWR: xx.xx V

(1/1000) per bit
VPWR — power input to the control module. VPWR is normally battery voltage, less any voltage drop in the circuit
between the battery and the control module.
NOTE 42-volts vehicles may utilize multiple voltages for different systems on the vehicle. VPWR represents the voltage at
Table B.48 — PID $43 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hgx) byte value value Sl (Metric) / English display

48 | Absolute Load Value A B 0% 25700 % 100/255-% LOAD_ABS: xxxxX.X %

The absolute load value has some different characteristics than the, LOAD_PCT defined in P
definition, although restrictive, will standardize the calculation. LOADABS is the normalized value
per intake stroke displayed as a percent:

LOAD_ABS = [air mass (g / intake stroke)] / [1,184 (g / litre) X.cylinder displacement (litres / intake str

NOTE At engine off and ignition on the LOAD_ABS =0 %.

Derivation:

air mass (g / intake stroke) = [total engine air\mass (g/sec)] / [rpm (revs/min)* (1 min / 60 sed
cylinders (intake strokes / rev)];

LOAD_ABS = [air mass (g)/intake stroke] / [maximum air mass (g)/intake stroke at WOT@S]
volumetric efficiency] * 100 %.
Where:

STP = Standard Temperature.and Pressure = 25 °C, 29,92 in Hg (101,3 kPa) BARO, WOT
throttle.

The quantity (maximfum® air mass (g)/intake stroke at WOT@STP at 100 % volumetric effi
constant for a given cylinder swept volume. The constant is 1,184 (g/litre) * cylinder d
(litres/intake stroke) based on air density at STP.

Characteristics of\LOAD_ABS:
ranges ffom’0 % to approximately 95 % for naturally aspirated engines, 0 % to 400 % for booste

linearly correlated with engine indicated and brake torque;

often used to schedule spark and EGR rates;

peak value of LOAD_ABS correlates with volumetric efficiency at WOT;

indicates the pumping efficiency of the engine for diagnostic purposes.

ID 04. This
of air mass

bke)]

) * (12 # of

[P at 100 %

= wide open

ciency) is a
isplacement

d engines;

o Lo i HH H HRp Y Dl G40 O H H H'H yH AN H
OMAINTIYTmuaurt TIiTygnic arc TCyUulitu iU SUPPUTT T T Y5O LUTTIVTTOSTUTTTIYTNTIUUTT {UTTOTT ) TITynico arc i

support this PID.
See PID $04 for an additional definition of engine LOAD.

t required to
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Table B.49 — PID $44 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
44 |Commanded Equivalence A, B 0 1,999 0,0000305 |[EQ_RAT: xxx.xxx
Ratio (2/65535)

Fuel systems that utilize conventional oxygen sensor shall display the inverse of the commanded open loop
equivalence ratio (also known as lambda) while the fuel control system is in open loop. EQ_RAT shall indicate
1,000 while in closed-loop fuel.

NOTp——+tambda-is-the-irverse-ef-FA-equivalenceratio-

Fuel| systems that utilize wide-range/linear oxygen sensors shall display the inverse of the commanded
equiyalence ratio (lambda) in both open-loop and closed-loop operation.

To gbtain the actual A/F ratio being commanded, multiply the stoichiometric A/F ratio by the ‘inyerse of|the
equiyalence ratio (lambda). For example, for gasoline, stoichiometric is a ratio of 14,64:1. If\the fuel control
systém was commanding an 0,95 EQ_RAT, the commanded A/F ratio to the engine would be 14,64 * 0,95 = 13,9
A/F.

If PID $4F is not supported for this ECU, or if PID $4F is supported and includes $00 for Equivalence Ratio,|the
extefnal test equipment shall use the scaling value included in this table. If PID $4Fs,stpported for this ECU,|the
extefnal test equipment shall calculate scaling for this PID as explained in the PID $4F definition.

Table B.50 — PID $45 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
45 | Relative Throttle Position A 0% 100% 100/255 % | TP_R: xxx.x %

Relative or “learned” throttle position shall be displayed as a normalized value, scaled from 0 to 100 %. TP_R
shoyld display a value of 0 % at the “learned”. closed-throttle position. For example, if a 0 to 5,0 volt sensar is
used (uses a 5,0 volt reference voltage), -an@ the closed-throttle position is at 1,0 volts, TP shall display
(1,0 1,0 /5,0)=0 % at closed throttle and, 30 % at 2,5 volts. Because of the closed-throttle offset, wide-open
throttle will usually indicate substantially less’than 100 %.

For pystems where the output is propertional to the input voltage, this value is the percent of maximum imput
reference voltage. For systems where the output is inversely proportional to the input voltage, this value is 10D %
minys the percent of maximum_input reference voltage. See PID $11 for a definition of Absolute Throttle Position.

Table B.51 — PID $46 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
46 | Amblientair temperature A -40°C| +215°C 1 °C with AAT: xxx °C / xxx °F
(samescaling as TAT - $0F) —40 °C offset

AAT shall display ambient air temperature, if utilized by the control module strategy for OBD monitoring. AAT may
be obtained directly from a sensor, may be obtained indirectly via the vehicle serial data communication bus, or
may be inferred by the control strategy using other sensor inputs.
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Table B.52 — PID $47 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
47 | Absolute Throttle Position B A 0% 100 % 100/255 % | TP_B: xxx.x %

Absolute throttle position B, if utilized by the control module, (not “relative” or “learned” throttle position) shall be
displayed as a normalized value, scaled from 0 to 100 %. For example, if a 0 to 5,0 volt sensor is used (uses a
5,0 volt reference voltage), and the closed-throttle position is at 1,0 volts, TP_B shall display (1,0 / 5,0) = 20 % at
closed throttle and 50 % at 2,5 volts. Throttle position at idle will usually indicate greater than 0 %, and throttle

position at wide-open throttle will usually indicate less than 100 %.

For systems where the output is proportional to the input voltage, this value is the percent of fna
reference voltage. For systems where the output is inversely proportional to the input voltage, thisva
minus the percent of maximum input reference voltage.

A single throttle plate could have up to three throttle position sensors, A, B and C. There-are no p
more than one throttle in this part of ISO 15031. This PID shall be used to report the 'sensors thag
primary throttle.

Kimum input
ue is 100 %

rovisions for
t are on the

Table B.53 — PID $48 definition

PJD Description Data Min. Max. Scaling/bit External test equipment
(hdx) byte value value Sl (Metric) / English display
48 | Absolute Throttle Position C A 0% 100.% 100/255 % TP_C: xxx.Xx %

Absolute throttle position C, if utilized by the control madule, (not “relative” or “learned” throttle posit
displayed as a normalized value, scaled from 0 to 100 %. For example, if a 0 to 5,0 volt sensor is
5,0 volt reference voltage), and the closed-throttle-position is at 1,0 volts, TP_C shall display (1.0 /5

on) shall be
sed (uses a
0) =20 % at

closed throttle and 50 % at 2,5 volts. Throttle\position at idle will usually indicate greater than 0 %, and throttle

position at wide-open throttle will usually indicate less than 100 %.

For systems where the output is propertional to the input voltage, this value is the percent of makimum input
reference voltage. For systems where the output is inversely proportional to the input voltage, this vajue is 100 %
minus the percent of maximum input reference voltage.

A single throttle plate could.have up to three throttle position sensors, A, B and C. There are no pfovisions for
more than one throttle inthis part of ISO 15031. This PID shall be used to report the sensors that are on the
primary throttle.

Table B.54 — PID $49 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(heix) byte value value S| (Metric) / English display
49 ~ Aeccelerator Pedal Position D A 0% 100 % 100/255 % |APP_D: xxx.x %

Accelerator Pedal Position D, if utilized by the control module, (not “relative” or “learned” pedal position) shall be
displayed as a normalized value, scaled from 0 to 100 %. For example, if a 0 to 5,0 volt sensor is used (uses a
5,0 volt reference voltage), and the closed-pedal position is 1,0 volt, APP_D shall display (1,0 / 5,0) =20 % at
closed pedal and 50 % at 2,5 volts. Pedal position at idle will usually indicate greater than 0 %, and pedal position
at wide-open pedal will usually indicate less than 100 %.

For systems where the output is proportional to the input voltage, this value is the percent of maximum input
reference voltage. For systems where the output is inversely proportional to the input voltage, this value is 100 %
minus the percent of maximum input reference voltage.

The designation “D” shall match the diagnostic trouble code defined in ISO 15031-6. If additional DTCs are
defined, those should match this PID designation. Pedal sensor designations are D, E and F.
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Table B.55 — PID $4A definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
4A | Accelerator Pedal Position E A 0% 100 % 100/255 % |APP_E: xxx.x %

Accelerator Pedal Position E, if utilized by the control module, (not “relative” or “learned” pedal position) shall be
displayed as a normalized value, scaled from 0 to 100 %. For example, if a 0 to 5,0 volt sensor is used (uses a
5,0 volt reference voltage), and the closed-pedal position is 1,0 volt, APP_E shall display (1,0 / 5,0) =20 % at
closed pedal and 50 % at 2,5 volts. Pedal position at idle will usually indicate greater than 0 %, and pedal position
at wide-open pedal will usually indicate less than 100 %.

For systems where the output is proportional to the input voltage, this value is the percent of maximurm irluput
refefence voltage. For systems where the output is inversely proportional to the input voltage, this value\is 10D %
minys the percent of maximum input reference voltage.

The |designation “E” shall match the diagnostic trouble code defined in 1ISO 15031-6. If additional DTCs |are
defined, those should match this PID designation. Pedal sensor designations are D, E and F.

Table B.56 — PID $4B definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value S| (Metric) / English display
4B | Accglerator Pedal Position F A 0% 100 % 100/255 % |APP_F: xxx.x %

Accglerator Pedal Position F, if utilized by the control module, (not*relative” or “learned” pedal position) shall be
displayed as a normalized value, scaled from 0 to 100 %. Forrexample, if a 0 to 5,0 volt sensor is used (us¢s a
5.0 yolt reference voltage), and the closed-pedal position is 1,0 volt, APP_F shall display (1,0 / 5,0) =20 % at
clos¢d pedal and 50 % at 2,5 volts. Pedal position at idle will'usually indicate greater than 0 %, and pedal position
at wide-open pedal will usually indicate less than 100 %.

For pystems where the output is proportional to the’ input voltage, this value is the percent of maximum imput
reference voltage. For systems where the outputiis inversely proportional to the input voltage, this value is 10D %
minys the percent of maximum input referenee.voltage.

The |designation “F” shall match the diagnostic trouble code defined in 1ISO 15031-6. If additional DTCs|are
defined, those should match this PID.designation. Pedal sensor designations are D, E and F.

Table B.57 — PID $4C definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English display
4C | Commanded:Throttle Actuator A 0% 100 % 100/255 % | TAC_PCT: xxx.x %
Control (closed (wide-
throttle) open
throttle)

Commanded TAC displayed as a percent. TAC_PCT shall be normalized to the maximum TAC commanded
output control parameter. TAC systems use a variety of methods to control the amount of throttle opening:

1) If a linear or stepper motor is used, the fully closed throttle position shall be displayed as 0 %, and the fully
open throttle position shall be displayed as 100 %. Intermediate positions shall be displayed as a percent of
the full-open throttle position. For example, a stepper-motor TAC that moves the throttle from 0 to 128
counts shall display 0 % at 0 counts, 100 % at 128 counts and 50 % at 64 counts.

2) Any other actuation method shall be normalized to display 0 % when the throttle is commanded closed and
100 % when the throttle is commanded open.

140 © 1SO 2006 — Al rights reserved


https://standardsiso.com/api/?name=a2bb6a0903af4d20023ee7b2e23716b9

ISO 15031-5:2006(E)

Table B.58 — PID $4D definition

PID
(hex)

Data
byte

Description Min. Max. Scaling/

value value bit S| (Metric) / Engl

External test equipment

ish display

4D

Time run by the engine while MILis | A,B | O min | 65535 min

activated

1 min per
count

MIL_TIME: xxxx h

Conditions for “Time run by the engine while MIL is activated” counter:
reset to $0000 when MIL state changes from deactivated to activated by this

rs, XX min

ECU;

lat. + H H + +ENALL H 'H ol LOML
dAUUUTTIUTAlS CUUTTILO TTT TTHTTUtC O 1T IVITIL To Aaullivalou \UI‘},
do not change value while MIL is not activated (OFF);

reset to $0000 if diagnostic information is cleared either by service $04 or at
least 40 warm-up cycles without MIL activated;

do not wrap to $0000 if value is $FFFF.

Table B.59 — PID $4E definition

PID

(hgx)

Data
byte

Description Min. Max. Scaling/bit | External test

value value S| (Metric) / Eng

elquipment

ish display

A, B 0 min 65 535'min 1 min per

count

Time since diagnostic trouble CLR_TIME: xxxx

codes cleared

hrs, xx min

Time accumulated since DTCs were cleared (via an external test equipment or possibly a battery
This PID is not associated with any particular DTC.lf\is simply an indication for I/M (Inspection/Mair]
the last time an external test equipment was used to clear DTCs. If greater than 65 535 min ha
CLR_TIME shall remain at 65 535 min and not.\wrap to zero.

disconnect).
tenance), of
e occurred,

Table B.60 — PID $4F definition

Pl
(hex)

Data
byte

Description Min. Max. Scaling/bit

External Test Equipmeént value value

Configuration Information #1

S| (Metric) / Engli

External test eqripment

h display

A 255 1 These values are ng
for display to the ser

technician.

Maximum value for Equivalence
Ratio

t intended
vice

These values shall be used by the external test equipment to calculate scaling factors for linear
oxygen sensor data reported with PIDs $24 to $2B, PIDs $34 to $3B, and PID $44.

Data A shall be used by the external test equipment to calculate the scaling per bit of PIDs $24 to $2
te $3B, and PID $44. If Data A is reported as $00, the external test equipment shall use the “Maxim
Equivalence Ratio” included in the original PID definition (1,999 / 65535 = 0,0000305 per bit).

br wide-ratio

B, PIDs $34
Um value for
If the value

reported in Data A of PID $4F is greater than $00, that value shall be divided by 65535 to calculate the scaling
per bit to use to display Equivalence Ratio. (Data A contains the new maximum value for PIDs $24 to $2B, PIDs

$34 to $3B and PID $44.)

The following is an example to calculate PID $24 with PID $4F supported and including a non-zero value. In this
example, a manufacturer needs a range of equivalence ratio larger than 0 to 1,999. The manufacturer needs a

range of 0 to 4 and sets Data A =4.

EXAMPLE EQ_RAT11(p|p24) = DATA_A_Bpip24) * (DATA_A(pipar) / 65535)
New scaling per bit for PID $24 = DATA_Apip4F) / 65535 = 4(10) / 65535(1() = 0,0000610 per bit
DATA_A_Bpip24) = $7D00 = 320001 = value reported by vehicle ECU
EQ_RAT11p|pp4 = 32000 * (4 / 65535) = 1,953
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Table B.60 (continued)

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) External Test Equipment byte value value S| (Metric) / English display
Configuration Information #1
Maximum value for Oxygen B ov 255V 1V These values are not intended
Sensor Voltage for display to the service
technician.

Data B shall be used by the external test equipment to calculate the scaling per bit of PIDs $24 to $2B. If Data B
is reported as $00 the external test equment shall use the “Maximum value for Oxygen Sensor Voltage”

PID B4F is greater than $00, that value shall be d|V|ded by 65535 to calculate the scallng per bit to use to display
Oxyden Sensor Voltage. If PIDs $34 to $3B are supported by this ECU, this value shall be reported as $00.

The following is an example to calculate PID $24 with PID $4F supported and including a non-zero value. In|this
example, a manufacturer needs a range of voltage larger than 0 to 7,999 V. The manufacturer negds a range of
0 to |6 V and sets Data A = 16.

EXAWPLE ~ 02S11(pip24) = DATA_C_D(pip24) * (DATA_BpipaF) * 1 V/ 65535)
New scaling per bit for PID $24 = DATA_B(p|D4|:) *1V /65535 = 16(10) *1V/ 65535(10) =

0,000244 V per bit
DATA_C_D(pip24) = $9C40 = 400001 = value reported by vehicle ECU

02511(pip24) = 40000 * (16 V / 65535) = 9,766 V

Maximum value for Oxygen Cc OmA | 255 mA 1 mA These values are not intended
Sengor Current for display to the service
technician.

Datg| C shall be used by the external test equipment to calculate'the scaling per bit of PIDs $34 to $3B. If Dafa C
is reported as $00, the external test equipment shall use the “Maximum value for Oxygen Sensor Current”
included in the original PID definition (128 mA / 32768 bits'=0,00390625 mA per bit). If the value reported in Data
C of [PID $4F is greater than $00, that value shall be divided by 32768 (oxygen sensor current is a signed vajue)
to cqlculate the scaling per bit to use to display Oxygen Sensor Current. If PIDs $24 to $2B are supported by |this
ECU, this value shall be reported as $00.

The following is an example to calculate PID.$24 with PID $4F supported and including a non-zero value. Infthis
example, a manufacturer doesn't need a.range of —128 to 127,996 milliamps and wishes to increase |the
resolution. The manufacturer only needs a.range of - 64 to +64 mA and sets Data A = 64 mA.

EXANPLE 02511 (pip34) = DATA(CAD(pip34) * (DATA_C(pipar) * 1 MA / 32768)

New scaling per bit for PID $34 = DATA_C(p|p4r) * 1 mA / 32768 = 64(10) mA / 3276810y =
0,001953 mA perbit

DATA_C_D(pip34) = $9C40= -255361) = negative value reported by vehicle ECU
02511pPip34) = -25536 * (64 mA / 32768) = -49,875 mA

Maximum value forintake D 0 kPa | 2550 kPa 10 kPa These values are not intendeq
Manifold Absolute Pressure for display to the service
technician.

Datal D-shall be used by the external test equment to calculate the scallng per bit of PID $OB If Data D is
repo ! J nlthe
original PID definition (255 kPa / 255 blts =1 kPa per blt) If the value reported in Data D of PID $4F is greater
than $00, that value shall be multiplied by 10 kPa per bit and then divided by 255 to calculate the scaling per bit to
use to display Intake Manifold Absolute Pressure.

The following is an example to calculate PID $0B with PID $4F supported and including a non-zero value. In this
example, a manufacturer needs a range of pressure larger than 0 to 255 kPa. The manufacturer needs a range of
0 to 765 kPa and sets Data A = 77, the closest value possible to 76,5.

EXAMPLE MAP pipoB) = DATA_ApipoB) * (DATA_D(pipaF) * 10 kPa per bit / 255)
New scaling per bit for PID $0B = DATA_Dpip4F) * 10 kPa /255 = 77(1g) *10 kPa / 255 = 3,0196 kPa per bit.
DATA_A(pipoB) = $7F = 127(40) = value reported by vehicle ECU */
MAP pipoB) = 127 * (770 kPa / 255) = 383,5 kPa
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Table B.61 — PID $50 definition

ISO 15031-5:2006(E)

Rate from Mass Air Flow
Sensor

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) | External Test Equipment byte | value value S| (Metric) / English display
Configuration Information #2
50 [Maximum value for Air Flow A 0g/s | 2550 g/s 10 g/s These values are not intended

for display to the service
technician.

Data A shall be used by the external test equipment to calculate the scaling
reported as $00, the external test equipment shall use the “Air Flow Rate from Mass Air Flow Sensor” included in
the ariginal PI1D definition (655 35 g/s / 65535 bits = 0 01 g/s per hit) If the value reparted in Data A

per bit of PID $10. If Data A is

f PID $50 is

greater than $00, that value shall be multiplied by 10 g/s and then divided by 65 535 to calculate(thg scaling per
bit to use to display Air Flow Rate from Mass Air Flow Sensor.

The following is an example to calculate PID $10 with PID $50 supported and including a,non-zero
example, a manufacturer needs a range of air flow rate larger than 0 to 655,35 g/s. The'manufactyrer needs a

range of 0 to 1000 g/s and sets Data A = 100,

EXAMPLE

MAF(p|D10) = DATA_A_B(p|D10) * (DATA_A(p|D50) *10 g/s / 65535)

New scaling per bit for PID $10 = DATA_A(pips0) * 10 g/s / 65535 =
100 (10) * 10 g/s / 65535 = 0,01526 g/s per bit

DATA_A_Bpip10) = $E290 = 58000(1¢) = value reported by vehicle ECU */
MAF p|p10) = 58000 * (1000 g/s / 65535) = 885,02 g/s

alue. In this

Reserved for future B These values are ngt intended

expansion — report as $00 for display to the seryice
technician.

Reserved for future C These values are ngt intended

expansion — report as $00 for display to the seryice
technician.

Reserved for future D These values are ngt intended

expansion — report as $00

for display to the service
technician.
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Table B.62 — PID $51 definition

PID Description Data Scaling External test equipment
(hex) byte Sl (Metric) / English display
51 | Type of fuel currently being utilized A byte 1 of 1 FUEL_TYP
by the vehicle (hex) |(State Encoded Variable)
01 Gasoline/petrol GAS
02 Methanol METH
03 Ethanol ETH
04 Diesel DSL
05 Liquefied Petroleum Gas (LPG) [LPG
06 Compressed Natural Gas CNG
(CNG)
07 Propane PROP
08 Battery/electric ELEC
09 Bi-fuel vehicle using gasoline BIHGAS
0A Bi-fuel vehicle using methanol ~}BI_METH
0B Bi-fuel vehicle using ethanel BI_ETH
0oC Bi-fuel vehicle using LPG BI_LPG
0D Bi-fuel vehicle using.CNG BI_CNG
OE Bi-fuel vehicle-using propane Bl_PROP
OF Bi-fuel vehicle using battery BI_ELEC
10 - FF [ISO/SAE reserved —

EXAMPLE

If a vehicle has less than 10 % ethanol in the gasoline/petrol, then the external test equipment ghall

display state[ $09. In such a case, the system would’/be using gasoline/petrol (fuel) tables and OBD thresholds. PID|$52
should either artificially display 0 % or some number 10 % or less if the system has such resolution. If the ethanol in the

gasoline/pet:llol is above 10 %, then the externaltest equipment shall display state $0B. PID $52 shall report the calculated

ethanol/alcofjol percentage.

Table B.63 — PID $52 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte value value Sl (Metric) / English disglay
52 | Alcphol FuelPercentage A 0% 100 % 100/255 % |ALCH_PCT: xxx.x %
no alcohol [ max. alcohol

ALCH_PCT shall indicate the percentage of alcohol contained in ethanol or methanol fuels, if utilized. |For

example, ethanol fuel (E85) normally contains 85 % ethanol, in which case ALCH_PCT shall display 85,0 %.
Alcohol percentage can be determined using a sensor or can be inferred by the fuel control software.
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Table B.64 — PID $53 definition

ISO 15031

-5:2006(E)

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte | value value Sl (Metric) / English display
53 |Absolute Evap System Vapour A B 0 kPa 327,675 | 0,005 kPa |EVAP_VPA: xxx.xxx kPa (xxxx.xx
Pressure (0,00 kPa (1/200), |inH,0)
inH,O) | (1315.49 | unsigned
inHZO)
Absolute evaporative system vapour pressure, if utilized by the control module. The pressure signal is normally
obtained from a sensor located in the fuel tank (FTP — Fuel Tank Pressure) or a sensor in an evaporative system
vapour line.
Table B.65 — PID $54 definition
PID Description Data Min. Max. Scaling/bit External test eqyipment
(heix) byte | value value Sl (Metric) / English display
54 |Evap System Vapour Pressure A,B | —32767 | 32768 Pa 1 Pa; EVAP_VP: xxxxx Pa (xxx.xx
Pa (131,55 signed inH,0)
inHZO)
Evaporative system vapour pressure, if utilized by the control module. The pressure signal is normally obtained
from a sensor located in the fuel tank (FTP — Fuel Tank Pressure) or a sensor in an evaporative sygtem vapour
line. PID $54 scaling allows for a wider pressure range than RID $32.
For systems supporting Evap System Vapour Pressurey one of the following 2 PIDs is required: $32, or $54.
Support for more than one of these PIDs is not allowed.
Table B.66 — PID $55 definition
PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte [ value value Sl (Metric) / English|[display
5% | Short Term Secondary O2 A | -100 % |+99,22 % | 100/128 % |STSO2FT1: xxx.x %
Sensor Fuel Trim — Bank 1 (lean) (rich) | (0 % at 128) .
(use if only 1 fuel trimvalue) STSO2FT3: x0x.x %
Short Term Secondary 02 B
Sensor Fuel Jrim* Bank 3
Short Term ~Secondary O2 Sensor Fuel Trim Bank 1/3 shall indicate the correction being utilized by the
closed-loap fuel algorithm. If the fuel system is in open loop, STSO2FT shall report 0 % correction.
Data:B shall only be included in the response to a PID $55 request if PID $1D (Location of Oxygen Sensors)
indicates an oxygen sensor is present in Bank 3. The external test equipment can determine lgngth of the
response message based on the data content of PID $13 or $1D. See examples in the description of PID $09.
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Table B.67 — PID $56 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte | value value S| (Metric) / English display
56 |Long Term Secondary 02 A [ -100% |+99,22% | 100/128 % [LGSO2FT1: xxx.x %
Sensor Fuel Trim — Bank 1 (lean) (rich) (0 % at 128)

(use if only 1 fuel trim value) LGSOZFT3: xoxx.x %

Long Term Secondary O2 B
Sensor Fuel Trim — Bank 3

RAM o Pa¥a¥a) va B

dary—O e R—66 S Ban : or—Keep-a RAM.
LGYO2FT shall indicate the correction being utilized by the fuel control algorithm at the time the_data is
reqyested, in both open-loop and closed-loop fuel control. If no correction is utilized in open-loop fuel, LGSORFT
shall report 0 % correction. If secondary O2 sensor long-term fuel trim is not utilized at all by the(fuel control
algorithm, the PID shall not be supported.

Datg B shall only be included in the response to a PID $56 request if PID $1D (Location of,.Oxygen Sensprs)
indigates an oxygen sensor is present in Bank 3. The external test equipment can determine length of|the
response message based on the data content of PID $13 or $1D. See examples in the description of PID $09

Table B.68 — PID $57 definition

PID Description Data Min. Max. Scaling/bit External test equipment
(hex) byte | value Value S| (Metric) / English display
57 | Shoft Term Sec;ondary 02 A [ -100% | +99,22 % 1000/128 % |STSO2FT2: xxx.X %
g AR R fean) | (1) <K% 20129 gromera:ocns
Shoft Term Secondary 02 B
Sengor Fuel Trim - Bank 4

Shoft Term Secondary O2 Sensor Fuel Trim/.Bank 2/4 shall indicate the correction being utilized by |the
closged-loop fuel algorithm. If the fuel system.isiin open loop, STSO2FT shall report 0 % correction.

Datg B shall only be included in the resporise to a PID $57 request if PID $1D (Location of Oxygen Sensprs)
indigates an oxygen sensor is present in Bank 4. The external test equipment can determine length of|the
response message based on the data‘content of PID $13 or $1D. See examples in the description of PID $09

Table B.69 — PID $58 definition

PID Description Data| Min. Max. Scaling/bit External test equipment
(hex) byte | value value Sl (Metric) / English display
58 |Long Term\Secondary O2 A | -100% |+99,22 % | 100/128 % |LGSO2FT2: xxx.x %
Sengor-Fuel Trim — Bank 2 (lean) (rich) | (0 % at 128)

LGSO2FT4: xxx.Xx %

(uselif enly 1 fuel trim value)

Long Term Secondary O2 B
Sensor Fuel Trim - Bank 4

Secondary Sensor Fuel trim correction for Bank 2/4 stored in Non-volatile RAM or Keep-alive RAM. LGSO2FT
shall indicate the correction being utilized by the fuel control algorithm at the time the data is requested, in both
open-loop and closed-loop fuel control. If no correction is utilized in open-loop fuel, LGSO2FT shall report 0 %
correction. If post O2 sensor long-term fuel trim is not utilized at all by the fuel control algorithm, the PID shall not
be supported.

Data B shall only be included in the response to a PID $58 request if PID $1D (Location of Oxygen Sensors)
indicates an oxygen sensor is present in Bank 4. The external test equipment can determine length of the
response message based on the data content of PID $13 or $1D. See examples in the description of PID $09.
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Table B.70 — PID $59 definition

PID
(hex)

Data Min. Max.

byte

Description Scaling/bit

value Value S| (Metric) / English

External test equipment

display

59

0 kPa 655350

kPa

Fuel Rail Pressure A, B FRP: xxxxxx kPa (xxxxx.x

(absolute)

10 kPa per
bit unsigned,
1kPa=
0,1450377
PSI

PSI)

FRP shall display fuel rail pressure at the engine when the reading is absolute. Diesel fuel-pressure and

gasoline direct-injection systems have a higher pressure range than FRP PID $0A.

For systems supporting a fuel pressure sensor, one of the following 4 PIDs shall be used: $0A,:$22
There shall be no support for more than one of these PIDs.

$23 or $59.

Table B.71 — PID $5A definition

Data Min. Max.

byte

Description Scaling/bit

value value Sl (Metric) / English

External test equipment

display

Relative Accelerator Pedal A 0% 100 % 100/285 % [APP_R: xxx.x %

Position

Relative or “learned” pedal position shall be displayed as anormalized value, scaled from 0 to 10
should display a value of 0 % at the “learned” closed-pedal position. For example, if a 0 to 5,0 v
used (uses a 5,0 volt reference voltage), and the clgsed-pedal position is at 1,0 volts, APP_R

(1,0-1,0/5,0) = 0,0 % at closed pedal and 30,0 % at 2,5 volts. Because of the closed-pedal offse
pedal will usually indicate substantially less than 100,0 %. In many cases, APP_R will be the averag
pedal sensor values.

For systems where the output is proportional to the input voltage, this value is the percent of ma
reference voltage. For systems where the output is inversely proportional to the input voltage,
100,0 % minus the percent of maximum-input reference voltage. See PID $49 for a definition of Ab
Position.

D %. APP_R
DIt sensor is
shall display
[, wide-open
e of multiple

XKimum input
his value is
solute Pedal

Table B.72 — PID $5A - $FF definition

(Hex)

Data
byte

Description Min. Max. Scaling/bit

value value Sl (Metric) / Engl

External test eTuipment

sh display

5B} FF

ISO/SAE{reserved
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