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In order for mgqtor vehicle manufacturers to use an SAE J1978 OBD/ Il Scan Tool to diagngse and service

emissions related powertrain components:

a. Vellicles must support a message protocol compatible with the facilities of the OBD
“ caplable of accessing the vehicle services required;to diagnose and service vehicle ¢
powertrain components and systems

| Scan Tool and
missions related

b. Thg SAE J1978 OBD Il Scan Tool must include facilities that allow the scan tool user to enter, edit,
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The vehicle con

ct, and transmit messages to a vehicle;“identity the messages to be received from
bive them; and describe how to process the data in the received messages, and p

the vehicle, and
rocess them,

port SAE J1979

pmunication interface used fof.this purpose is the one used by the vehicle to sup
messages. . ’

defined in SAE
may be vehicle

The messages [to be transmitted or.received and processed must conform to the requirements
J1979, SAE J1850, and ISO 9141-2; with the exception that the message header and data fieldg
specific.

The purpose ofthe Expanded Diagnostic Protocol is to define the encoding techniques to be used:

a. To glescribé to the SAE J1978 OBD Il Scan Tool the messages to be transmitted to a|vehicle and how
the$ are to be transmitted,

b. To describe to the SAE J1978 OBD II Scan Tool the messages to be received and processed by the
scan tool, and '

c. To describe to the SAE J1978 OBD 1l Scan Tool how to process the data in the received messages.
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1. Scope—This SAE Recommended Practlce defines the Expanded Diagnostic Protocol (EDP), the
requiremen : S S g Dot and associated
requirements for diagnosis and service lnformatlon to be provided by motor vehlcle manufacturers.
Appendix Alincludes worked examples of the use of the protocol.
2. - Referenceilv
2.1 Applicable Publications—The foilowing publications form a part of the speeification to the|extent specified
herein. Unless otherwise indicated the latest revision of SAE publicatiops.shall apply.
2.1.1 SAE PuslicaTions—Available from SAE, 400 Commonwealth Dfive, Warrendale, PA 1509610001.
SAE J1B50—Class B Data Communication Network Interface
SAE J1P30—Electrical/Electronic Systems Diagnostic-Acronyms, Terms, and Deflnltlons
SAE J1p62—Diagnostic Connector
SAE J1p78—0BD Il Scan Tool
SAE J1p79—Common Diagnostic Test Modes
SAE J2p08-—Recommended Qrganization-of Vehicle Service Information
2.1.2 ISO PuBL|cAaTIONS—Available from ANSI,;11 West 42nd Street, New York, NY 10036-8002.
ISO 9141-2:1994(E)—Road vehicles—Diagnostic systems—CARB requirements for interthange of digital
~ infopmation
2.2 Other Publjcations
AIAG-Bf1 1984—Altomotive Industry Action Group—Bar Code Symbology Standard—3 of 9 Bar Code
Symbols
Section| 19681, Title 13, California Code of Regulations, “Malfunction and Diagnostic System
Requirements 1994 and Subsequent Model Year Passenger Cars, Light Duty Trust, and Medium
DU:L—VG':HGISG With-Eeedback Control Q\Jletnme"
Environmental Protection Agency 40 CFR Part 86 Control of Air Pollution From New Motor Vehicles and
New Motor Vehicle Engines; Regulations Requiring On-Board Diagnostic Systems on 1994 and Later
Model Year Light- Duty Vehicles and Light-Duty Trucks .
3. Definitions—SAE J1930 is hereby referenced as the basis for all such terms in this document, with the
following additions:
3.1 CRC—Cyclic Redundancy Check—A byte of data appended to message data transmitted on SAE J1850 to
ensure detection of corrupted data. CRC is defined in SAE J1850.
3.2 DSV—Data Security Verification—A byte of data appended to Extended Diagnostic Protocol definitions to

ensure detection of corrupted data in EDP definitions, especially when they are entered and/or edited.
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3.3

3.4

3.5

3.6
3.7
3.8
3.9

3.10

EDP—Extended Diagnostic Protocol—A method of encoding; messages to be transmitted, the selection of
messages {0 be received, and how the data in the received messages are to be processed so that these
messages can be processed by the SAE J1978 OBD Il Scan Tool.

0OBD Il—A term commonly used to refer to Section 1968.1, Title 13, California Code of Regulations,
“Malfunction and Diagnostic System Requirements 1994 and Subsequent Model Year Passenger Cars, Light
Duty Trucks, and Medium Duty Vehicles With Feedback Control Systems.”

RDPI—Received Data Proceséing Information—The information that describes how to process the data in
received messages. This information includes a Received Data Processing Type and may include other type
specific information.

RDPT—Received Data Processing Type—A code that indicates which data in the received mésfgage is to be
processed, how the data is encoded, and how it is to be processed.

Codes Used il This Document—Unless otherwise specified, all codes shown inthis dgcument are
hexadecimal. All codes shown preceded by a “$” (e.g., $1F) are also hexadecimal.

Tolerance for Timing Values—Unless otherwise specified, all timing values will Have a +10% tolerance (e.g.,
10ms = 10 ms £ 1 ms).

User Manual apd/or Help Facility—References to “user manual” and/er *help facility” in this dacument refer
to the user manual and/or help facility requirement of SAE J1978 OBD Il Scan Tool.

Significance of Bytes in a Multiple Byte Field of a Received Message—With respect to Refeived Data
Processing Tyge definitions, a multiple byte field in a received message is interpreted first raceived byte,
second receivefl byte, third received byte, etc., and last received byte of the field as the most significant byte,
less significant pyte(s), and finally, the least significant byte, respectively.

Introduction—EDP provides a way of describing.te' the SAE J1978 OBD II Scan Tool:

a. Messages to be transmitted to the"vehicle, and associated operating information (i.e., message
repetitign rate, etc.),

b. The mgssages to be received. from the vehicle and processed,

c. How to|process the data contained in the received messages,

d. Miscellaneous ISO 9141-2 related information (e.g., stop communication message, idle message,
when tq use the stop‘message, idle message parameters, etc.).

EDP is intended as an epen-ended means for allowing motor vehicle manufacturers to communi¢ate, through
the OBD Il supported communication interface, with vehicle modules using vehicle and mogdule specific
messages. EPP \as a minimum, is available to support diagnosing and servicing emisgions-related
components and systems.

Motor vehicle manufacturers may include and reference EDP definitions within diagnostic and service
procedures for emissions-related components and systems.

Communication Interfaces and Messages Supported—The purpose of the functionality defined in this
document is to support the use of the SAE J1978 OBD Il Scan Tool for communicating with vehicles for the
purpose of diagnosing and servicing vehicle emissions-related components and systems. This communication
uses messages transmitted to and received from a vehicle that may be unique to a given vehicle manufacturer,
model year, vehicle body type, powertrain module, etc. These messages will support facilities unknown at the
time this document is developed. Compared to the SAE J1979 messages, these messages may have different
message headers and different data fields.
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In order to support the communication requirements unique to ISO 9141-2, EDP must support:

a.
b.

The user’s selection of an address,
The transmission of a message that terminates the communication link with the currently addressed

module(s), and

c.

The definition of an idle message and the characteristics of its transmission.

The other parameters defined by ISO 9141-2 and unmodified by SAE J1978 remain in effect.

EDP messages will use the same vehicle interface that supports the SAE J1979 messages.

Response messages received from an ISO 9141-2 interface must be no longer than 256 bytes.

SAE J1978
users to en
and terming

The SAE J1
receive, an
information
due to activ

The OBD I
where each
(e.g., 3C).

The determ
tool is left tg

The format
information
errors in an
edit them.

OBD il Scan Tool EDP Support Requirements—The SAE J1978 OBD Il Scan
er, edit, and delete EDP definitions, and to select EDP definitions for prgcessing
tion.

978 OBD [l Scan Tool must be able to repeatedly transmit at leasttwo messages
i process the data in at least four receive message definitions and their assoc
simultaneously. A total of at least 256 bytes must be available,to retain messag
e definitions.

Scan Tool must allow the entry and retention of a éembined total of at least 15
definition may require up to 256 characters. Ong'byte in a definition consists ¢
Dne field separator (i.e., “,”) is one character. One™/" is one character.

1

the discretion of the scan tool manufacturer.

pf all definitions will include inputdata security verification (DSV) information and
to minimize data input errors. ~The scan tool shall indicate to the user the preser

definition. The scan toolshall allow the user to enter and save definitions that in
[he scan tool shall not allowthe user to process definitions with errors.

The users
select for pr

The scan t
data (i.e., O
separator ¢

The actual

cessing, and select for termination EDP definitions.

ol must support the entry of all the characters used in message definitions, such
9, A-F), a“don’t care nibble” identifier character, shown in this document as a /" (s
{(comma).

&y
’

aracter,'shown in this document as a

Tool must allow
(i.e., execution)

and monitor for,
ated processing

e bytes received

EDP definitions,
f two characters

jnation of the retention time of EDP definitions after external power is disconnected from the scan

definition length
ce of data entry
clude errors and

anual/help facility(ofyan SAE J1978 OBD Il Scan Tool must document how to enter, edit, delete,

as hexadecimal
Jash), and a field

manual/help facility must describe how to perform these actions.

scan tool user's

The processing of EDP definitions shall have no effect on other functions of the SAE J1978 Scan Tool (e.g.,

automatic d

etermination of OBD Il interface, processing of SAE J1979 messages, etc.).
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7.1

7.2

7.3

EDP Definitions
Introduction—There are four general types of EDP definitions:

Control type
Transmit type
Receive only type
Miscellaneous type

ao0ow

Each definition type includes a variable set of individual fields (e.g., id field (see 7.3}, length field (see 7.4), type
field (see 7.5), transmit message information (tx msg) field (see 7.6), receive filter information (rx filter) field
(see 7.7), received data processing information (rx data processing info) field (see 7.8), and data security
verification infofmation (DSV) field (see 7.9)), each of which are further described in sections belpw.

The general foyms of the four general EDP definition types are:
For control type definitions:

<id>,<Ienglh>,<type>,%DSV>

For transmit type definitions:

<id>,<length>,<type>,<tx msg>,<rx filter>,<rx data processing info>,<DSV>

For receive only type definitions:

<id>,<length>,<type>,,<rx filter>,<rx data processing info>,<DSV>

For miscellanegus type-definitions:
‘<id>,<length>,<type and additional information>,<DSV>

Validation of Qefinition Data—The SAE J1978 OBD |l Scan Tool will check for the correctness of all values
entered for a given definition. Correct values for all fields, including the length of the overall gefinition, the
codes used, the lengths of subfields, andthe DSV value are required in order for the definition to pe allowed to
be processed. '

Id Field—The id of a definition\is the identification tag that allows a user to select a given definitipn for editing,
deletion, execution, and termination. Some id values (see 7.3.1) imply automatic execution. |d values are
assigned by thg vehicle manufacturer. Diagnostic and service information shall reference definitions by their id.
The id is available for users to indicate definitions to be edited, deleted, executed, and terminated.

The actual me indicate which
definition(s) the user wishes the scan tool to process must be described in the scan tool user's manual/help

 facility.

If a given definition id is already associated with an EDP definition when another message definition using the
same id is successfully entered then the previous definition shall be replaced by the new definition.

Relative to vehicle diagnostic or service procedure documentation, where it would be useful, it is
recommended that some meaningful identification (i.e., test name - EGR TEST, procedure name -
INITIALIZATION, etc.) be associated in vehicle repair procedures with one or a set of definitions that perform
an identifiable diagnostic or service procedure. This associated name could be used to directly access
effectively similar facilities in scan tools that support them.
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7.3.1

AUTOMATIC EXECUTION FOR DEFINITION DS 0 TO 9—If @ message definition with an id in the range of 0to 9 is
successfully entered into the scan tool then the scan tool shall, in addition to recording this message
definition, process it immediately as if it had been entered and selected for processing by the scan tool user.
Any currently executing definition having the same definition id shall be terminated and replaced by the new

definition.

7.4 Definition Length Field—The length field specifies the length or size of the definition in characters. Definition
length is the number of characters in the definition, beginning with the definition id field and ending with the
DSV field, inclusive. This includes any “don’t care” symbols (/") and field separators (*,”). The length field is

7.5

7.6

one byte.
Definition
Control typ

associated
Tool will aut

definitions (see 8.1.1 and 8.2) are used to define general operating paramete
vith the communication interface. When connected to a given vehicle, the SAE J1
bmatically identify the communication interface used by the vehicle for CARB OBL

Transmit type definitions (see 8.1.2 and 8.2) define messages to be transmiitted, how ofte

transmitted

data procesping information.

Receive onl
data proces

ing information.

Miscellaneous type definitions are intended to define situations that fall out of the other
Currently there are no miscellaneous definition types.

Transmit M
other misce

The transm

aabbc

where:

aabb cf .

ssage Field—The <type> and <tx msg> fields together describe what is to be
laneous transmit parameters such as-how often the message will be transmitted.

t message field, “<tx msg>", hasthe form:

C ... 22

. 2z are hexadécimal bytes that define the méssage to be transmitted

rs such as ones
D78 OBD I Scan
Il functions.

n they are to be

when selected for processing, and optionally, an associated receive message filter and received

y type definitions (see 8.1.3 and 8.2) define only a receive message filter and associated received

definition types.

transmitted and

The actual message. transmitted by the scan tool is determined by the definition type, the mtenface being used,

and the valy

If the transr

es ofaabb cc... zz.

hit'type is SAE J1979, the transmit message field, “aa bb ...

22", will be interpreted as the SAE

J1979 request message mode and mode data. The header for the transmit message and the receive filter

information

will automatically be as defined by SAE J1979.

As defined in SAE J1850, a CRC will automatically be appended to all messages transmitted on an SAE J1850
interface. As defined in ISO 9141-2, a checksum will automatically be appended to alt messages transmitted
on an ISO 9141-2 interface.
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7.7 Receive Message Filter Field—Receive message filter information, <rx filter>, is used by the scan tool to filter
messages for processing from all the messages that may be received by the scan tool from the vehicle.

7.8

Specifying receive message filter information is optional but generally is a requirement for effective scan tool
usage, particularly for SAE J1850 vehicle interfaces. If no receive message filter information is specified in a
transmit or a receive only definition, default receive message filter information may be available in some cases.
For example, if the transmit type is SAE J1979, then the associated SAE J1979 response message header
definition will be used as the default receive message filter. If the vehicle OBD Il interface is ISO 9141-2, then
the default receive message filter information will be to use any message received.

' Only one defini

such as “,)"),

processing ins
over an active (
should be proq
receive filter las

As‘defined in g
defined in ISO

The received m

aabbcc...

where:

aabbcc ..
value:
a=/
=0-F

The compariso
byte of the rec
message must
to the data of t
message proto
headers and d4

Received Datq Processing Information (RDPI) Field—Associated with every

definition is def

tion with a null receive message filter field (i.e., this field does not contain any filte

uctions in this definition). All active non-null receive message filter fields shall tak
lefinition with a null receive message filter field. That is, any message detected-by

—
H

AE J1850, a CRC will be expected for all messages received on.a SAE J1850
D141-2, a checksum will be expected for all messages received on“an ISO 9141-2

essage filter information has the form:

¥4

zz are nibble (i.e., 4 bits) by nibble indicators'of whether to ignore or to match a s

to ignore a received nibble
to specify the value the received nibble must match

n of received message data.with all currently active receive message filters begins
bived message and contifiues for the length of a given receive message filter.
be at least as long as a given filter for that filter to bé used. There is no implied m
he received message-that are compared with received message filters. A partic
col may interpret the-data compared to received message filters as partial headers
ta, etc.

receive me
hult or Specified sets of received data processing information.

r information,
eceived data
b precedence
the scan tool

essed against the active non-null received filters first, and processed dgainst an active null

nterface. As
interface.

pplied nibble

with the first
The received
eaning given
ular vehicle's
full headers,

ssage filter

Each set of rec

How th
How th

®oo U

bived data processing information defines:

Which data in the received message the data processing information applies to

at data is to be interpreted
at data is to be formatted, if displayed

Other optional features, such as display constants
Other ways in which the data may be processed

If no received data processing information is specified with a given receive message filter, the following default
received data processing information will be used:

All data of the received message will be displayed as hexadecima! values, beginning with the first byte of the
received message through the last byte of the received message. '
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79

8.1

8.1.1

The display facilities of a given SAE J1978 OBD Il Scan Tool implementation are subdivided into at least two
display areas, in keeping with the SAE J1978 OBD Il Scan Tool requirement to display simultaneously at least
two data values. How a given scan tool actually implements display areas is left to the discretion of the scan
tool manufacturer and must be described in the scan tool user's manual/help facility.

More than two display areas may be supported.

If data to be displayed from a given received message is larger than an available display area, the available
display area is used as a window, displaying only a portion of the total data to be displayed, beginning with the
first character of data to be displayed. The scan tocol must allow the user to move the window back and forth

over the ent

ire data to be displayed.

The scan tdol user's manual/help facility must specify how the display area window is move

over display

The comple
made up of

<rx datd

A set of Reg

<RDPI>|

Received D

on the RDF

defined by t

Data Secur
field to verif
without carr

data.

le set of received data processing information associated with a given\received
pne or more sets of Receive Data Processing Information <RDPI>:

processing info> = <RDPI><RDPI> ... <RDPI>
eived Data Processing Instructions <RDPI> is of the form:

= <Received Data Processing Type><additional infarmation>

he type and any additicnal information.

of all byte values in the message ‘definition.

ty Verification Field—The Data Security Verification Field <DSV> field is useq
y the correct entry of a definition_into the scan tool. The value of DSV is the simple 1 byte sum

H back and forth

message filter is

hta Processing Types (RDPT) are further described in 8.3. Any “additional infornation” depends
T and is further explained in 8.4.3. The size of each received data processir

g information is

with the length

Where a“,” |s a part of a definition, the.ASClI value for “,” ($2C) will be included in the DSV cajculation in place
of the “,”. Where an “/x" is a part of a-definition, the ASCII value for “/" ($2F) and the value 0% will be included
in the DSV ¢alculation in place/ofthe “/x”. Where an “x/ is a part of a definition, the ASCII Value for */" ($2F)
and the valde x0 will be includedin the DSV calculation in place of the “x/".

Codes for EDP Definition Fields

Definition Type Codes—The following sections briefly identify the values for Control, Transinit, and Receive
Only definitipn type’codes. These codes are more fully explained in 8.2.

CoNTRoL DEFINITION TyPE CODES—Figure 1 shows the codes defined for Control fype definitions and a short

descriptio

n of the meaning of the codes:
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8.1.2

Type Description

12 Terminate the current ISO 9141-2 communication
connection and begin the ISO 9141-2 addressing and
initialization sequence with the given address

13 | Define the idie message to be used for ISO 9141-2 communication

14 Define the stop 9141 communication message to be used to terminate ISO 9141-2
communication '

17 Set the standard message retransmission interval

18 Use only two display areas

19 Delete all current definitions

1A__| Delete a given definition by id

1B Deactivate all active receive filters

1C Deactivate a receive filter by definition id

TRANSMIT DEFINITION TyPes—Figure 2 shows the‘codes defined for'Transmit Type definitigns and their
descriptions: ' '

FIGURE 1—CONTROL DEFINITION TYPE CODES

Type Desctiption

20 | Transmit this message once per selectiof’

21 Transmit this message repeatedly at the standard interval once selected,
until selected again, at which time stop the repeated retransmissions

22 Transmit message repeatedly at given interval once selected, until selected
adain, at which time stop the repeated retransmission

23 Transmit message repeatedly, once selected, at given interval for a given
maximum interval, until selected again at which time stop the repeated retransmissipn

24 Priocess this message-as an SAE J1979 request and transmit once per selection

25 Process this massage as an SAE J1979 request and transmit repeatedly at the
standard interval'once selected, until selected again, at which time stop the
repeated retransmission

26 Process this message as an SAE J1979 request and transmit repeatedly at the
standard'interval once selected, until selected again, at which time stop the
repeated retransmission

27 Process this message as an SAE J1979 request and transmit message repeatedly,
once selected, at given interval for a given maximum interval, until selected
again at which time stop the repeated retransmission

FIGURE 2—TRANSMIT DEFINITION TYPES

-10-
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8.1.3 ReceIve ONLY DeFINITION TYPES—Figure 3 shows the code defined for Receive Only Type definitions and its

8.1.4 VEHICLE M

8.2

‘where: xx 3|

description:
Type Description
30 Receive only definition

FIGURE 3—RECFEIVE ONLY DEFINITION TYPES

ANUFACTURER RESERVED DEFINITION TyPes—Definition type codes $80 - $FF,are

by vehicle|manufacturers.

Definition

pe Codes Defined—For each message definition type, the form ofthe message

reserved for use

type information

field, the deflinition of any additional information, and the processing to be performed by the scan tool is shown.,

12 Termin:te the current ISO 9141-2 communication connection and begin the 1SO '9141-2
ion sequence with the given address

initializ

12 xx-

SO 9141-2 address

addressing and

When a megsage definition with this message type is processed by a scan tool and 1SO 9141-2 is the OBD I
communicatjon interface, the scan tool will terminate-the current ISO 9141-2 communication

all active communication to terminate. After.active communication has been terminated, a

(decimal)

of bus idle will be allowed before the scan tool will begin the I1SO 9141-2

initialization jprocess, using the address-given in the definition.

It is recommiended that the scan tool indicate to the user what is going on whenever as s dela

13 Define the idle message tobe used for ISO 9141-2 communication

13 aabbh...

where: aa bb ... zz"defines the idle message to be used to keep the ISO 9141-2 interface frq

zzZ

addtess'mode

ink using a stop

- 9141 message, if one has been defined, or if one-is not defined, will terminate all communicatign for 5 s to force

minimum of 300
addressing and

y is in'progress.

m reverting into

This message definition defines the message to be used to keep the ISO 9141-2 communication link with the
currently addressed module active. ‘

14 Define the stop message to be used to terminate ISO 9141-2 communication

14 aa bb

.. 2z

where: aa bb ... 2z defines the message to be used to terminate communication on the ISO 9141-2 interface

Subsequent redefinitions of the stop message replace previous definitions. If no aa bb ... zz data follows the
14, any previously defined stop message is deleted and the stop message facility is not available.

-11-
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17 Set the standard retransmission interval

17 xx

where: xx becomes the standard retransmission interval, in 10 (decimal) ms increments

When a message definition with this message type is processed by a scan tool, the scan tool will begin to use
the value specified for current and subsequent messages that are to be retransmitted at the standard rate.

Until a definition of this type specifies a message retransmission interval, an interval of 120 (decimal) ms shall
be used. The retransmission interval is the time between the start of one message transmission and the start

of the next transmission of the same message.

18 Use only tw

18

When a messa
display areas, €

19 Delete alic

19

When this mes
1A Delete a gi
1A Xx
where: xxis a

When thisl me
associated with

1B Deactivate

1B

When a messa
- all currently act

pe definition with this message type is processed by a scan tool, thé-scan tool wil

o display areas

ven if the scan tool is able to support more than two.

urrent meésage definitions

sage type is processed by a scan tool, the scan tool will delete all current definitio

en definition

Hefinition id

ssage type is processed bysa scan tool, the scan tool will delete the messs
the given id. ’

all receive filters

he definition with this message type is processed by the scan tool, the scan tool
ve recéive message filters.

use only two

nsS.

ge definition

vill deactivate-

1C Deactivate

1C xx -

p‘given receive filter

where: xx is a definition id

When a message definition with this message type is processed by the scan tool, the scan tool will deactivate

the receive filte

r associated with the given definition id.

20 Transmit given message once

20

-12-
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When a message definition with this message type is processed by a scan tool, the scan tool will transmit the
message contained in this definition, and enable any receive filter information contained in this definition. If the
processing of this definition causes the limit of a given scan tool for simuitaneously active transmit messages or
simuitaneously active receive filters to be exceeded, the oldest active transmit message will be terminated or
the oldest active receive filter will be deactivated.

21 Transmit given message repeatedly at the standard interval

21

When a message definition with this message type is processed by a scan tool, the scan tool will begin to
repeatedly transmit at the standard intervai the message defined in this definition. The next time this definition
is selected, message retransmission will be terminated. VWhen selected again, the message Wiil again begin to
be repeatedly retransmitted, and so on.

The receive|filter information associated with the definition selected will be added to‘the set df simultaneously
active receiye filters when the transmit message begins to be transmitted and will be deletedl from the set of
simultaneoysly active receive filters when message transmission is terminated: :

22 Transmit a given message repeatedly at a given interval

22 xx

where: xx i$ the given interval in 10 (decimal) ms
Same procdssing as for type 21 except that the retransmission interval is specified in the definition. -

23 Transmit a given message repeatedly at a given.nterval for a given maximum interval

23 xx yyyy

where: xx is the given retransmission intefval in 10 (decimal) ms, and yy yy is the maximum transmission
intefval in seconds

Same procgssing as for type 22 eXcept that the retransmissions will be terminated at the end| of the maximum
transmission interval or if this-definition is selected again.

24 Procesg as a SAE J1979 request message and transmit it once per selection

24

When a megsage-definition with this message type is processed by a scan tool, the scan too| will process the
message as a-SAF 11979 message The transmit information supplied in this definition begins with the SAE
J1979 mode value followed by any additional mode specific information. The header for the SAE J1979
message will be according to the OBD |l interface type as defined in SAE J1979. The resultant transmit
message will be transmitted once per selection. The default receive filter and received data proceSSlng
information will be as defined for the selected SAE J1979 message.

25 Process this message as an SAE J1979 request and transmit it repeatedly at the standard interval

25

Process the transmit information as is defined for type 24 and transmit this message as is defined for type 21.

13-
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8.3

8.3.1

26 Process this message as an SAE J1979 request and transmit message repeatedly at given interval

26 xx

where: xx is the given interval in 10 (decimal) ms

Process the transmit information as is defined for type 24 and transmit this message as is defined for type 22.

27 Process this message as an SAE J1979 request and transmit message repeatedly at given interval for a
given maximum interval

27 xx yy yy

where: xx is tll\e given retransmission interval in 10 (decimal) ms, and yy yy is the maximum

interva
Process thism
30 Receive on

The transmit in

in seconds
essage as is defined for type 24 and transmit this message as is defined for type 3
ly definition

formation field of this definition should be null. Use theeceive message filtg

transmission

r field of the

definition to filler received messages, and process the received messages as defined in the feceived data

processing info|

Received Datji

and a short de

TEXT DISPLAY
message mal

rmation field.

Processing Type (RDPT) Codes—The following)is a list of Received Data Prog
cription of the processing type. .

DATA IN A DerINITION—Text to be displayed as a part of processing of the data frg
y be defined in a definition. The text may be displayed before and/or after the pro

RDPTSs within the range $00 to $7F are interpreted as standard ASCIi codes. Some of these

non-displaya
may cause th
. and “a" to llzl’

ble characters (e.g., $0D for carriage return may cause the scan tool to move to th
e scan tooi to not do anything).and generally should not be used. Character codeg
may be displayed in the same way, if not supported uniquely.

essing Types

m a received
cessed data.
todes are for
e next line or
for “A" to “Z"

-14-
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8.3.2 DATA ConvERSION—Figure 4 shows RDPT codes that identify which data in the received message is to be
processed, how the data is to be interpreted, and how the data is to be displayed.

RDPT Description

80 Display byte(s) as hexadecimal

81 Display nibble(s) as hexadecimal

82 Display byte(s) as bits

83 Display byte(s) as blts with display mask

84 Di

85 Display nibble(s) as bits with display mask

86 Display byte(s) as unsigned decimal

87 Display byte(s) as signed decimal

88| . | Display byte(s) as signed decimal with signed offset

89 Display byte(s) as = aX + b, X = signed decimal

8A Display byte(s) as decimal with binary point

8B Display byte(s) as DTC if not zero

8C Display byte(s) as ASCI coded data

8D Display standard string indexed by byte(s)

8E Display byte(s) as a percentage with given denominator
y = x * (100 (decimal) / denominator)
8F Display byte(s) with a given signed offset as.a
percentage with a given denominator

y = (x + offset) * (100 (decimal) / denominator)

90 Display byte(s) using given scaling data
91 Display byte(s) as BCD data
92 Display one of indexed text setbased on logic value of received data ANDed |with
given bit mask
93 Display one of indexed text set based on inverse logic; value of received data
ANDed with \ given bit mask

FIGURE 4—DATA CONVERSION

-15-
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8.3.3

8.3.4

MisceLLANECUS DisPLAY FUNCTIONS—Figure 5 shows RDPT codes that cause the scan too! to display
standard text information, clear parts or all of the display, and control the location of the next information to be

displayed. :

RDPT Description
98 Display given standard string :
99 Clear entire display
9A Clear given display area
9B | Paosition to beginning of display
oC Position to beginning of next display area
19) Position to beginning of given display area
9E Clear a given display area and position to the beginning of the display area
9F Display byte(s) as y = aX + b, X = unsigned decimal
BO Display 2 blanks
B1 Display 4 blanks
B2 Move right 1 position
B3 Move right 2 positions
B4 Move right 4 positions
B5 Move right a given number of positions

RDPT CoDES

to alter the ekecution of definitions based on the)data received. They describe what received
processed, what data is to be compared to the-received data, what type of data comparison mu
cause a change in definition execution,~and what change to definition execution is to be

FIGURE 5—MISCELLANEOUS, DISPLAY FUNCTIONS

FOR ALTERING DEFINITION EXECUTIONS~Figure 6 shows RDPT codes that cause

comparison i$ true.

the scan tool
data is to be
5t be found to
made if the

RDPT Description
A0 If byte(s) equal terminate processing of this definition
Al If byte(s) equal terminate processing of this definition and start processing of a

given definition

A2 I byte(s) equal terminate processing of the given definition

A8 If byte(s) not equal terminate processing of this definition

AS If byte(s) not equal terminate processing of this definition and start processing of a
given definition

AA If byte(s) not equal terminate processing of the given definition

FIGURE 6—RDPT CODES FOR-ALTERING DEFINITION EXECUTION

-16-
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8.3.5

8.4 Received Data Processing Type Codes Defined

8.4.1

RDPT CopE FOR UNIQUE PROCESSING OF MULTIPLE RECEIVED MESSAGES—Normally, when multiple messages
are received due to the same definition, each received message is processed as the latest version of the
same message. The last message received is the last one processed and last one displayed. Any previous
messages have been processed and replaced by the next received message. In some cases, however,
multiple messages received due to the same definition each convey unique information that must be displayed
separately. Examples are the response messages to a SAE J1979 mode 3 - Request DTC’s message.

Figure 7 shows the RDPT code that causes the scan tool to separately process multiple messages, received
due to the same definition, as unique data. The resuits of the received message processing of each
message are to be concatenated, one after another, from the first received message to the last, within the
limits of the scan tool to retain all the received data.

When usédd, this RDPT code must be the first one in a Received Data Processing Information field. When a
scan tool [cannot retain any more received messages due to a definition that includes)this [RDPT code, the
scan tool [shall indicate such an error to the user, and document this error type in the'user/help facility. The
scan tool will allow the user to scan the processed data as described in SAE J1578 for displaying any data
that cann¢t all be displayed because of the size of the data is greater than the(size of the digplay.

RDPT Description

Cco Multiple message received as the resuit of this definition are to be processed as
unique information and displayed, one after the other in the order received, tojthe
limit of the scan tool to retain them. Each selection of the definition that inclucle]s
this RDPT, or retransmission of any transmit message if included, will restart the
collection and processing of received messages.

FIGURE 7—RDPT CODE FOR UNIQUE PROCESSING OF MULTIPLE RECEIVED MESSAGES

SYMBOLS |USED IN DESCRIBING RECEIVED DATA PROCESSING TyPES—The following defines gymbols used in
8.4.3 to degscribe RDPTs: '

xx Indicates an offset; in bytes, to the beginning of a data field in the received message ($00 = first byte-in
received message, $01 = second byte in received message, $FF = last byte in reg¢eived message,
$FH = second last byte in received message, etc. Note that the last byte of a received message is the
mes$sage-érror detection byte. Some hardware may not make this byte available for pfocessing. If the
last|message byte is referenced in a RDPT, but is not available, the RDPT will be ignoyred.)

yy Indicates the length of a data field, in bytes

xy Indicates a combination of an offset, in bytes, to the beginning of a data field and the length of a data
field, in bytes, where the “x” and “y” are individual nibbles in one definition byte

where:x = offset, in bytes, to the beginning of a data field in the received message ($0 = first byte in received
message, $1 = second byte in received message, $F = 16th (decimal) byte in received message,
$E = 15th (decimal) byte in received message, etc.)

17-
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842

8.4.3

y = length of data field, in bytes ($1 = one byte, $2 = two bytes, etc.)

xy = $52 defines a 2 byte data field that begins with the 6th byte of the received message

aa Indicates an offset, in nibbles, to beginning of a data field in the received message ($00 = first nibble in
received message, $01 = second nibble, etc.). The first nibble of the message is the most significant
nibbie of the first byte of the message, the second nibble is the least significant nibble of the first byte of
the received message. '

bb indicates the length of a data field, in nibbies ($01 = one nibble, $02 = two nibbles, etc.)

cc ... ccls a given byte field that is combared with the received data. The length of this field is the same as

the received data field, i.e., yyor y. A 7 is used in the given data field to indicate & “don’t care”

com;rare of a nibble in the received data field.

dd ...dd |Ing

ma
coll

the

is g
eeoreeee |
f

ff...ff Isah

“1"‘

gg...499 I

g

DEFAULT DAT|

display areag.

displayed at t
to the right.

Display areas
be the top lef
bottom for su

REecEeIVED DA
with any assg

icates a display mask. The size of the display mask is the same as the size of the
sk is to be applied to, i.e., yy or bb. For every bit in the mask whose value is 1, th

isplayed as a “1" or a “0".

ndicates a one or two byte index, typically into a list of string constants ($00 or $00
rst entry, $01 or $0001 is index to second entry, etc.)

it mask for offset to an indexed standard string. ‘Ore and only one bit in this bit mg

5 a signed offset value. The length of the'signed offset gg ... gg is the same as
ata field, i.e., yy.

p DISPLAY PosITION—The description of some received data processing type ¢
Unless otherwise specified;’the first data to be displayed in a given display
he left most position in the 'display area. Ali subsequent data to be displayed will fg

can be top to bottorn, left to right, or both. Unless otherwise specified, the first dig
one. Subsequent display areas will follow left to right, first on the top line, and thg
bsequent lines: ‘

FA PROCESSING TYPES WITH PARAMETERS—The following show received data prog
ciatéd ‘additional information. The following use the symbols shown in 8.4.1.

80 Display
80 xy

81 Display

byte(s) as hexadecimal

nibble(s) as hexadecimal

81 aa bb

82 Display byte(s) as bits

82 xy

data field the

b value of the
responding bit in the data field is to be displayed. For every bit inthe mask whoge value is 0,
value of the corresponding bit in the data field is NOT to be displayed. The valug of a data bit

DO is index to

sk must be a

the received

bdes refer to

area will be
llow this data

play area will
n from top to

essing types

-18-
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83

84

85

86

87

88

89

8A

8B

8C

Display byte(s) as bits with display mask
83'xy dd ... dd

Display nibble(s) as bits

84 aa bb

Display nibble(s) aé bits with display mask

85aabbdd...dd

Dis;l)lay byte(s) as unsigned decimal, with a maximum field size in the received datd of 4 bytes
86 xy |
Display byte(s) as signed decimal data, with é maximum field size in the‘received data of 4 bytes
87 xy

Display byte(s) as signed decimal with signed offset with a maximum field size in the r¢ceived data of 4
bytgs

E =[N + offset

whgre: E = value to be displayed

N = value of field in received message

offset = gg ... gg

Display byte(s) as y = aX + b, where X= signed decimal received bytes

89 Ry jj kk ... kk

whdre: jj = one byte signed multiplier (a)
' kk = signed offset (b) with same length as data byte(s)

Dis

lay byte(s) asdecimal with binary point, with a maximum field size in the received data of 4 bytes

8A xy pp

whdre.. pp = location of binary point in bits from the right end of the data field, $00 = fo the right of the

$toit
LJL"41Y

Display byte(s) as DTC(s) if not-zerq
8B xy

The data length (y) must be a multiple of the DTC data length (i.e., 2 bytés). A DTC code of 0000 is
not displayed.

Display byte(s) as ASCII codes

8C xy

-19-
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8D

8E

8E

8F

8F

90

Display

8D xy

standard text indexed by unsigned message byte

The index value in the message must be within range of the standard text table (see 8.4.4). If index
value is out of range then the tool shall indicate a “data out of range error’ and this error shall be
explained in the tool user manual/help facility. The maximum field size of the received data is 1 byte.

Display byte(s) as percentage with given denominator, with a maximum field size in the received data

of 4 bytes
E= N * (100 {decimal)/denominator)
where:| E = value to be displayed »
N = value of field in received message
Xy zz .| zz
where:| zz ... zz is the deno}ﬁinator, and has the same length as the dat}a field
Display|

size in the received data of 4 bytes

E = (N I+ offset) * (100 (decimal)/denominator)

where:

Xy gg ..

where:
Display
90 xy s

where:

L

byte(s) with given signed offset as a percentage with given‘denominator, with a maximum field

E = value to be displayed
N = value of field in received message

99zz..2Z

zz ... zz is the signed decimal'denominator, and has the same length as the data

byte(s) using given scaling-data, with a maximum field size in the received data o

s is scalingwvalue:

bit 7 =sealing type:
0<'binary scaling

field

f 4 bytes

1"= decimal scaling

bit 6 - 0 = signed scaling power

If P = absolute value of bits 6 - 0:

for bits 7,6 =00thenE=N"* 2P

where:

=01thenE=N/ 2P
=10then E=N*10"P
=11then E=N/10"P

E = value to be displayed
N = value of field in received message

-20-
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91

92

93

98

99

9A

9B

9C

aD

Display byte(s) as BCD data. If any of received data is out of range then the tool shall indicate a “data
out of range error” and this error shall be explained in the tool user manual/help facility.

91 xy

Display one of a set of two indexed logic texts (see 8.4.5). The index “ee” determines which text set in
8.4.5 to use. The selection of which of the two texts of the indexed set to display is based on ANDing
the given bit mask “ff” with the received message byte at location “xx”.

92 xx ff ee

SarIe as for 92, except that the result of the ANDing is inverted before selecting which text to display
(see 8.4.5)

93 xx ff ee

Display given standard text (see 8.4.4)

98 ¢e

where: ee = index into standard text table
Clear entire display

99
Clear given area

9A hh

where: hh = display area id, $00 ='{op left display area, $01 = next display area
Pos|tion to beginning of top left display area |

9B
Posijtion to beginning of next display area

aC

Pasjtion'to beginning of given display area

9D hh

where: hh = display area id, $00 = top left display area, $01 = next display area

9E

Clear given display area and position to beginning of the display area
9E hh

where: hh = display area id, $00 = top left display area, $01 = next display area
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9F Display byte(s) as y = aX + b, where X = unsigned decimal received byte(s), with a maximum field size
in the received data of 4 bytes

9F xy jj

where:

kk ... kk

il = one byte signed multiplier (a) ,
kk = signed offset (b) with same length as data byte(s)

A0 If received byte(s) equal given value then terminate this definition

AOxycc..cc

A1 If recei
A1 xyd
where:

A2 If recei
A2 xy @
where:

A8 If recei
A8 xy g

A9 If recei
A9 xy g
where:

AA I[f receiy
AA xy g
where:

B5 Mover

bed byte(s) equal given value then terminate this definition and start the given def
C ... CCWW

ww = definition id

ed byte(s) equal given value then terminate the given definition

C ... CCWW |

ww = definition id

ed byte(s) do not equal given value then terminate this definition

C...CC

ed byte(s) do not equal given value then terminate this definition and start the giv
C...CCWwW

ww = definition id

ed byte(s) do nof equal given value then terminate the given definition
C...CCWW |

ww = definition id

ght given positions

nition

en definition

BS pp

where:

pp = number of positions to move

CO Process multiple received messages uniquely

co

This RDPT must be the first RDPT in the received data processing information field.
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SAE J2205 Cancelled JUL1999

8.4.4 STANDARD TEXT FOR USE WITH RECEIVED DATA PROCESSING TYPES—Figure 8 shows the standard text asso-
ciated with RDPT’s 8D and 98.

Scan tool manufacturers may use alternate text that conveys the same meaning as the standard text, if the
alternative text is documented in the user manualhelp facility associated with a given scan tool.
Abbreviations found in SAE J1930 for the following phases may also be used. Other abbreviations may be
used if they are documented in the scan tool user's guide/help facility.

8.4.5 Loaic TexT USED WITH RECEIVED DATA PROCESSING TyPES—Figure 9 shows the logic text associated with
RDPT’s 92 and 93.

Scan tool manufacturers may also use standard abbreviations Scan tool manufacturers may use alternate

text or altgrnate abbreviations if such are documented in the user manual/help facility associated with a given
- scan tool.

Each of tTe following indexed sets consists of two values. Based on the RDPT\ype, if the resultant logic
value aftef processing the message data and the additional data is “0,” then/the-text shown under the “0"
column, fgr the index value contained in the RDPI, is to be displayed. In asimilar way, if the resultant logic
value is “1,” then the text shown under the “1” column is to be displayed.
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