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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Ra
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Introduction

1SO 14230-2:2013(E)

ThispartofISO 14230 hasbeen established in order to define common requirements for vehicle diagnostic
systems implemented on K-Line (UART-based) communication link, as specified in ISO 14230-1.

To achieve this, it is based on the Open Systems Interconnection (OSI) Basic Reference Model in
accordance with ISO/IEC 7498-1:1994 and ISO/IEC 10731, which structures communication systems
into seven layers. When mapped on this model, the services specified by ISO 14230 are broken into:

— Diagnostic services (layer 7), specified in ISO 14229-1, ISO 14229-6,

— |Presentation layer (layer 6),

— vehicle manufacturer specific,

— |Session layer services (layer 5),

— legislated OBD: specified in ISO 14229-2,
— legislated WWH-0BD: specified in ISO 14229-2,

— |Transport layer services (layer 4), specified in ISO 14230-2,

— |Network layer services (layer 3), specified in ISO 14230-2,

— |Data link layer (layer 2), specified in ISO 14230%4;, 1SO 14230-2,

— |Physical layer (layer 1), specified in ISO 14230-1.

Thip breakdown is shown in Table 1.

— legislated WWH-0BD: specified in 1SO 27145-2, SAE J1930-DA, SAE J1979-DA, SAH J2012-DA,
SAE ]J1939, Companion Spreadsheet (SPNs), SAE J1939-73:2010, Appendix A (FMIs),

TTble 1 — Enhanced and legislated OBD diagnostic specifications applicable to the OSI layers

Adplicability OSI seven Enhanced Legislated OBD Legislated WWH-OBD
layer diagnostics (On-Board Diagnostics) (On-Board Diagrostics)
Applicatien ISO 14229-1, ) B ] i
(layer 7 1SO 14229-6 [SO 15031-5 ISO 14229-1,1S0 37145-3
PreSentation IS0 15031-2,1S0 15031-5, [SO 27145-2, SAE 1930-DA,
(layer 6) vehicle ISO 15031-6, SAE J1939 Companign Spread-
manufacturer SAE J1930-DA, sheet (SPNs), SAE J1939-73:2010,
specific SAE J1979-DA, Appendix A (FMIs),
SAE J2012-DA SAE J1979-DA, SAE ]2012-DA,
Sevenlayer Session
adcoerding to 1 5 ISO 14229-2
ISOLEC 7498-1 (layer 5)
and Transport
ISO/IEC 10731 (layer 4) ISO 15765-4,
Network [SO 14230-2 [SO 15765-2 1SO 15765-2
(layer 3)
[SO 15765-4 ISO 27145-4
Data link 1SO 14230-2
(layer 2) 1S0 11898-1, 10 15765-4,
[SO 11898-1,
Physical 1SO 14230-1 | 1SO 11898-2 1SO 11898-2
(layer 1)

The application layer services covered by ISO 14229-6 have been defined in compliance with diagnostic
services established in ISO 14229-1 and ISO 15031-5, but are not limited to use only with them.

© IS0 2013 - All rights reserved
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ISO 14229-6 is also compatible with most diagnostic services defined in national standards or vehicle
manufacturer’s specifications.
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INTERNATIONAL STANDARD

ISO 14230-2:2013(E)

Road vehicles — Diagnostic communication over K-Line
(DoK-Line) —

Part 2:

Data link layer

1 (Scope

Thip part of ISO 14230 specifies data link layer services tailored to meet the requirements of UART-
baspd vehicle communication systems on K-Line as specified in ISO 14230-10{t’has been|defined in
accprdance with the diagnostic services established in ISO 14229-1 and 1SO\15031-5, but is hot limited
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se with them, and is also compatible with most other communication needs for in-vehicle
protocol specifies an unconfirmed communication.

diagnostic communication over K-Line (DoK-Line) protocol supports the standardiz

5 part of 1ISO 14230 provides the data link layer serviges to support different applic
lementations like:

enhanced vehicle diagnostics (emissions-related system diagnostics beyond legislated fu
non-emissions-related system diagnostics);

emissions-related OBD as specified in ISO 15031, SAE J1979-DA, and SAE J2012-DA.

ddition, this part of ISO 14230 clarifies the differences in initialization for K-line protocolf
9141 and ISO 14230. This isimportant since a server supports only one of the protocols menti

Normative referencés

following documents, in whole or in part, are normatively referenced in this docume

14230-1, Rodd vehicles — Diagnostic communication over K-Line (DoK-Line) — Part 1: Phy$

14230=43 Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 4: Requi
Ksion-related systems
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ed service
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hctionality,
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oned above

the client has to handle the coexiStence of all protocols during the protocol-determination procedure.
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3.1
For

3.1.

Terms, definitions, symbols, and abbreviated terms

Terms and definitions

the purposes of this document, the following terms and definitions apply.

1

5-baud initialization
5-BAUD_INIT
starts with bus idle and ends with inverted address byte sent by the server

© IS0 2013 - All rights reserved
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3.1.2

fast initialization

FAST_INIT

starts with bus idle and ends with the reception of all positive responses of the StartCommunication
service from all addressed servers

3.1.3
topology
serial link between client and servers that consists of a K-Line and an optional L-Line

3.1.4
server
function tHat is part of an electronic control unit and that provides the diagnostic services

3.1.5
client
function tHat is part of the tester and that makes use of the diagnostic services

Note 1 to ¢ntry: A tester normally makes use of other functions such as data base management, spefific
interpretation, human-machine interface.

3.2 Abbyeviated terms

5-BAUD_INIT 5-baud initialization

[SO 9141-2| 5-BAUD_INIT protocol on K-Line according to1SO 9141-2 including 5-BAUD_INIT
[SO 1423042, 5-BAUD_INIT protocol on K-Line according'to ISO 14230-2 including 5-BAUD_INIT
[SO 1423042 FAST_INIT protocol on K-Line accébding to ISO 14230-2 including FAST_INIT

[SO 1423044, 5-BAUD_INIT protocol on K-Line'according to ISO 14230-4 including 5-BAUD_INIT

[SO 1423044 FAST_INIT protocol on-K:Eine according to ISO 14230-4 including FAST_INIT
bus converjter electroniccontrol unit that links bus systems
client exfternal test equipment

confirm confirmation service primitive

Cvt M = mandatory, C = conditional, U = user-optional
ECU electronic control unit

FAST_INIT fast initialization

FB first byte

FMT format byte

gateway linking hardware between bus systems

DA destination address

DoK-Line diagnostic communication over K-Line
DoK-Line_SA data link source address

DoK-Line_TA data link target address

2 © IS0 2013 - All rights reserved
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data link target address type

indication indication service primitive

LEN length byte

Mtype message type

request request service primitive

DL_Data data link data

Dol-Line_PCI data link protocol control information

DoK-Line_PCltype data link protocol control information type

DoK-Line_PDU data link protocol data unit

DoK-Line_SA data link source address

Dol-Line_SDU data link service data unit

P1Receiver inter-byte timing parameter of the'server

P2sbrver time between client requestdnd server response or two seryer
responses

P3(jient time between end of sérver responses and start of new clienjt request

P4sknder inter-byte timingparameter of the client

SA source address

seryer electronic control unit (ECU)

TA target address

UART universal asynchronous receiver and transmitter

Wup wake-up pattern

4 |Conventions

Thip part of ISO 14230 is based on the conventions discussed in the OSI Service Cpnventions

(ISQ/IEC_10731:1994) as they apply for diagnostic services.

Thegse-~conventions specify the interactions between the service user and the servicg¢ provider.

Informmatiomtspassed-betweenr theservice useramd-theservice provider by service primitives, which

may convey parameters.

Figure 1 summarizes the distinction between service and protocol.

© IS0 2013 - All rights reserved 3
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Data Link Layer Services
A

Data Link Layer Protocol
A

NOTE

ISO 14230
request, in

For all serj
same form

5 Docu

Figure 2 sh

D

Application Layer of the Sender

LService.request

:

DLService.indication

i

Application Layer of the Receiver

DLService.indication

I

DLService.request

!

DL_SDU with DL_SDU with DL_SDU with DL_SDU with
SA, TA, DLData SA, TA, DLData SA, TA, DLData SA, TA, DLData
' Transmission
to peer entity
DL_SDU with DL_SDU with
FMT, SA, TA, |:> FMT, SA, TA,
DLiength, DLData,CS DLLength, DLData, CS
DL_SDU with DL_SDU with
FMT, SA, TA, <:I FMT, SA, TA,

DLLength, DLData, CS

Data Link Layer of the Sender

’

Transmission
to peer entity

DLLength, DLData, C§

p

Data Link Layer of the Receiver

Figure 1 — The services and the protocol

ment overview

'he figure above does not show the confirmation generatéd-on the transmitter side of the messag

.2 defines confirmed services. The confirmed+<services use the three service primiti
dication, and confirmation.

Fices defined in ISO 14230-2, the request and indication service primitives always have
ht and parameters.

ows the diagnostic commuhnication over K-Line document reference according to OSI mo

o

Ves:

the

Hel.
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Figure 2 — DoK-Line document reference according to OSI model
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6 Physical bus topology
DoK-Line is a bus concept based on a serial link consisting of one or two physical lines.

Figure 3 shows the server and client topology.

A
|
1

Server 1 Server 2 Server n Client

A * A + A\ + \ +
. . I
| | |
| | |

Key
1 K-Line
2 L-Line

“K-Line”is
only. Speci
also can bqg

The follow
— ltisre

— Client
requir

For more details, refer to ISO 14230-1-*K-/L-line configurations”.

optional)

bd.

ng recommendations apply:

Figure 3 — Server and client topology

1sed for communication and initialization, whereas “L~Line” (optional) is used for initializa
h| cases are node-to-node connection that means qnly one server (ECU) is on the line, which
a bus converter.

rommended to no longer support the L<Line in server (ECU) hardware.

[external test equipment) hardwaie-shall support the L-Line if compliance to ISO 150314

Fion

4 is

fent
[ing

Figure 4 illustrates an example. of“multiple servers (ECUs) connected with the K-Line to the cl
(external test equipment). Segver/1.2 (ECU 1.2) functions as a gateway (bus converter) and is opera
on a bus system (e.g. ISO 15765; SAE J1850).
Server.2.1 Server 2.2 Server 2.m
A
Server 1.2
Server 1.1 Bus Converter/ Server 1.n Client
Gateway

Key
1 K-Line

A

A

A

2 arbitrary bus system

Figure 4 — Gateway topology example
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7 Data link layer overview

7.1 General

This part of ISO 14230 specifies the datalink layer services which are used in client-server based systems
to transmit data from one to the other entity. The client, referred to as the external test equipment, uses
the data link layer services to transfer diagnostic request data to one or more servers, referred to as
an ECU. The server, usually a function that is part of an ECU, uses the data link layer services to send
response data, provided by the requested diagnostic service, back to the client. The client is usually the
external test equipment but can in some systems also be an on-board test equipment. The usage of data

linTayer services 1s iIndependent from the external test equipment being an oti-board or ontboard test
equlipment. It is possible to have more than one client (test equipment) in the same vehicle system.
In ofrder to describe the function of the data link layer, services provided to higher layersand the internal
opefration of the data link layer have to be considered.
7.2| Format description of data link layer services
All fata link layer services have the same general format. Service primitives are written in the form
serpice name.type (
[parameter 1, parameter 2, parameter/3, L]
)
whére
— |“service_name” is the name of the diagnostic service(é.g. DL_Data),
— |“type” indicates the type of the service primitive.(e.g. request),
— |“[parameter 1, ...]” are parameters that dep€nd on the specific service (e.g. parameter 1|can be the

7.3

Thd
offd

The

source address of the sender). The brackets‘indicate that this part of the parameter list ma

Services provided by the datalink layer to higher layers

data link layer service interface defines a set of services that are needed to access th
red by the data link layer, i transmission/reception of data, setting of data link layer p3

service access point of the data link layer provides the following service primitives as s

Using the service\primitive request (service_name.request), a service user requests a se
the service proevider.

Using thesservice primitive indication (service_name.indication), the service providej
serviceuser about an internal event of the network layer or the service request of a pe
layer.entity service user.

With the service primitive confirm (service_name.confirm), the service provider informs

[y be empty.

b functions
\rameters.

ecified:

rvice from

informs a
br protocol

the service

user about the result oI a preceding service request of the service user.

The three types of services are defined:

a)

Initialization services

These services, of which the following are defined, provide the functionality to perform the

initialization of the DoK-Line communication.

DoK-Line_Initialize.request

This service is used to request the DoK-Line communication.

DoK-Line_Initialize.confirm

© IS0 2013 - All rights reserved
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This service confirms to the higher layers that the DoK-Line communication has been carried
out (successfully or not).

b) Communication services

These services, of which the following are defined, enable the transfer of up to 255 bytes of data.

— DL_Data.request

This service is used to request the transfer of data.

— DI

_Data FRindication

Th
— DI
Th
— DI
Th

is service is used to signal the beginning of a message reception to the upper layer.
_Data.indication

is service is used to provide received data to the higher layers.

_Data.confirm

is service confirms to the higher layers that the requested ser¥ice has been carried

(swiccessfully or not).

c) Inputd

These
fixed s

— Dd
Th
— Dd

Th
se

d) Protod
These
— Dgd

Th
tiy]

— Dd
Th

utputControl services

services, of which the following are defined, provideithe functionality to perform cer
equences (e.g. 5-baud initialization, wake-up patterncgeneration).

K-Line_IOControl.request
is service is used to request the execution of’a specific data link layer sequence.
K-Line_IOControl.confirm

is service confirms to the upper layeér that the request to execute a specific data link 13
quence has been done (successfully or not).

ol parameter setting serviees

K-Line_ChangeParameter.request

is service ishused to request the dynamic setting of specific internal parameters
hing parameters).

K-LinésChangeParameter.confirm

out

fain

lyer

services, of which the follewing are defined, enable the dynamic setting of protocol parameters.

e.g.

bter

isservice confirms to the upper layer that the request to change a specific protocol param

ha

beemcarriedout {successfutty ormot):

7.4 Specification of DoK-Line data link layer service primitives

7.4.1 DL_Data.request

The service primitive requests transmission of < MessageData > with < Length > bytes from the sender
to the receiver peer entities identified by the address information in SA and TA.

Each time the DL_Data.request service is called, the data link layer shall signal the completion (or failure)
of the message transmission to the service user by means of issuing a DL._Data.confirm service call.

© ISO 2013 - All rights reserved
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DL Data.request (

7.4.

SA

TA

TAtype
<MessageData>
<Length>

)

2 DL_Data.confirm

The data link layer issues the DL_Data.confirm service. The service primitive confirms the completion of
a DL_Data.request service identified by the address information in SA and TA. The parameter < Result_

DoK

DL_

7.4

The
adjc

identified. This indication shall take place upon reception of thefirst byte of a message.

Thd
the

DL _

The
stai

(-Line > provides the status ol the service request.

Data.confirm (

SA

TA

TAtype

<Result DoK-Line>

)
3 DL_Data_FB.indication

data link layer issues the DL_Data_FB.indication service. The, sefvice primitive indic
cent upper layer the arrival of the first byte (FB) of a message(eceived from a peer prof

DL_Data_FB.indication service shall always be followed*by a DL_Data.indication servid
data link layer to indicate the completion (or failure}efthe message reception.
pata FB.indication (

SA

TA

TAtype

<Length>

<Result DoKsLine>
)
re is no address information contained in the indication, because the first byte only in

multiple messages can be pending in the data link layer at a time); therefore, the first byte
doefs not require any address(information. The final indication of the message reception will
addfress information for the.received message.

7.4

Thd
Lin

identified by the address information in SA and TA to the adjacent upper layer.

Thd

t of a message. There can only be one message transmitted on the data link layer at

4 DL_Data.indication

e > events-and delivers < MessageData > with < Length > bytes received from a peer prot

parameters < MessageData > and < Length > are only valid if < Result_DoK-Line > equals Dg

htes to the
ocol entity

e call from

dicates the
a time (no
indication
contain the

data link layerissues the DL_Data.indication service. The service primitive indicates < Result_DoK-

ocol entity

K-Line_OK.

DL Data.indication (

SA

TA

TAtype
<MessageData>
<Length>

<Result DoK-Line>
)

7.4.5 DoK-Line_Init.request

The service primitive requests the initialization of the data link layer.

©IS
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Each time the DoK-Line_Initialize.request service is called, the data link layer shall signal the completion
(or failure) of the message transmission to the service user by means of issuing a DoK-Line_Initialize.
confirm service call.

DoK-Line

Initialize.request (

SA

TA
<InitializationModeIdentifier>

)

7.4.6 DoK-Line_Initialize.confirm

The data li = = ; .
completior] of a DoK-Line_Initialize.request service. The parameter < Result_Initialize > provides
status of the service request, and the parameter < InitializeResultData > provides result data of|
performed|input output control (e.g. key bytes).
DoK-Line JInitialize.confirm (

<Result Tnitialize>

<InitializeResultData>

)
7.4.7 DoK-Line_ChangeParameter.request
The servic¢ primitive is used to request the change of an internal parameter’s value on the local prot
entity. The|< Parameter_Value > is assigned to the < Parameter > (see/10:2 for parameter definition)
A parametgr change is always possible except after reception of the first byte (DL_Data_FB.indicat

until the end of the reception of the corresponding message (DE>Data.indication).

DoK-Line |

This is an

7.4.8 Do

The servic
(see 10.2 fq

DoK-Line

7.5 Sery

7.5.1 SA

Type:

1b

(
<Parameter>
<Parameter Valug >

)
ptional service that can be replaced by implementation of fixed parameter values.

hangeParameter.request

K-Line_ChangeParameter.confirm

e primitive confirms the completion of a DoK-Line_ChangeParameter.Confirmation ser
r parameter definition).

hangeParameter.confirm

(
<Parameter>
<Result ChangeParameter>

)
ice data unit'specification

Source Address

yteunsigned integer value

the
the
the

bcol

on)

Vice

Range: 0x00 - OxFF

Description:

The parameter SA shall be used to encode client and server identifiers, and it shall be used to represent

the physic

al location of a client or server.

For the transmission of data from the client to the server, SA represents the client identifier in the service
request, service indication, and service confirmation.

For the transmission of data from the server to the client, SA represents the server identifier in the
service request, service indication, and service confirmation.

10
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The client shall always be located in one external test equipment only. There shall be a strict, one to one,
relation between client identifiers and source addresses. Each client identifier shall be encoded with one
SA value. If more than one client is implemented in the same external test equipment, then each client
shall have its own client identifier and corresponding SA value.

A server may be implemented in one ECU only or be distributed and implemented in several ECUs. If
a server is implemented in one ECU only, then it shall be encoded with one SA value only. If a server is
distributed and implemented in several ECUs, then the server identifier shall be encoded with one SA
value for each physical location of the server.

7.5 2—TFA-Target-Address

Type: 1 byte unsigned integer value

Rarge: 0x00 - OxFF

Description:

The parameter TA shall be used to encode client and server identifiers.

For[the transmission of data from the client to the server, TA represents the server identjfier in the
seryice request, service indication, and service confirmation.

For|the transmission of data from the server to the client, TA represents the client identffier in the
seryice request, service indication, and service confirmation

TA may be a physical or a functional address. Physical dddresses may be the 5-baud addreds byte (see
[SO[9141:1989, Annex A and Annex B).

Forlemissions-related messages, this byte is defined in ISO 14230-4.

7.5]3 TAtype, target address type
Typle: enumeration

Rarjge: physical, functional
Description:

Thegparameter TAtypeis.ahextension to the TA parameter. It shall be used to encode the comfnunication
modlel used by the comimunicating peer entities of the data link layer. Two communication models are
spefified: 1-to-1 comimunication called physical addressing and 1-to-n communication called functional
addfressing. (For’the format of the format byte in the DoK-Line_PDU to handle the two addregdsing types,
see(9.2.1.)

7.514 <ILength >

Typle—1byte
Range: 0x00 - OxFF
Description:

This parameter includes the length of data to be transmitted/received.

7.5.5 < MessageData >
Type: string of bytes
Range: not applicable

Description:

© IS0 2013 - All rights reserved 11
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This parameter includes all data exchanged by the higher layer entities.

7.5.6 < Result_DoK-Line >

Type: enumeration

Range: DoK-Line_OK, DoK-Line_TIMEOUT_P1, DoK-Line_TIMEOUT_P4, DoK-Line_UNEXP_PDU
Description:

This parameter contains the status relating to the outcome of a service execution. If more than one error
is discoverfd at the same time, then the data [Ink layer entity shall use the parameter value rnrstiopnd
in this list In the error indication to the higher layers.

— DoK-Line_OK

This pprameter means that the service execution has completed successfully. This\parameter|can
be issyed to a service user on both the sender and receiver side.

— DoK-Line_TIMEOUT_P1

This pprameter is issued to the protocol user when the timer DoK-Line_P1 has passed its timgout
value DoK-Line_P1pax. This parameter can be issued to the service,user on the server side.

— DoK-Line_TIMEOUT_P4

This pprameter is issued to the protocol user when the timer'DoK-Line_P4 has passed its timgout
value DoK-Line_P4p,,x. This parameter can be issued to the service user on the client side.

— DoK-Line_UNEXP_PDU

This pprameter is issued to the service user upen reception of an unexpected protocol data ynit.
This parameter can be issued to the service user on both the sender and receiver side.

NOTE The status parameters DoK-Line TIMEOUT_P1 and DoK-Line_TIMEOUT_P4 are equivalent for| the
upper layer,

7.5.7 <InitializationModeldentifier >
Type: 1 byte unsigned integervalue
Range: 0x()0 - OxFF

Description:
This paranjeter identifies the type of initialization to be performed by the data link layer.

— Perform 5*BAUD_INIT initialization sequence and provide the resulting key bytes.

— Perform FAST_INIT initialization sequence and provide the resulting Key bytes.

NOTE The above listed functionality is only required to be supported by the client (external test equipment).

7.5.8 <InitializationResultData >
Type: string of bytes

Range: not applicable

Description:

This parameter includes all data provided by the initialization procedure (e.g. key bytes).
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7.5.9 < Result_Initialization >

Type: enumeration

Range: DoK-Line_OK, DoK-Line_RX_ON, DoK-Line_ WRONG_PARAMETER, DoK-Line_ WRONG_VALUE
Description:

This parameter contains the status relating to the outcome of a service execution.

— DoK-Line_OK

This parameter means that the service execution has completed successfully. This parameter can
be issued to a service user on both the sender and receiver side.

— |DoK-Line_RX_ON

This parameter is issued to the service user to indicate that the service /did not execiite, since a
reception of the message identified by < Al > was taking place. This pardméter can be ispued to the
service user on the receiver side only.

— |DoK-Line_ WRONG_PARAMETER

This parameter is issued to the service user to indicate that the service did not executf due to an
undefined < Parameter > . This parameter can be issued(to'the service user on both the receiver
and sender side.

— |DoK-Line_ WRONG_VALUE

This parameter is issued to the service user to indicate that the service did not execute djie to an out
of range < Parameter_Value >. This parameterican be issued to the service user on both the receiver
and sender side.

7.5/10 < Parameter_Value >

Type: 1 byte unsigned integer value
Rarge: 0x00 - OxFF

Deslcription:

Thip parameter is assigned to a protocol parameter < Parameter > as indicated in the servicg section of
thid document. The~upper layer can, for instance, configure what kind of DoK-Line_FMT shall be placed
in the DoK-Line<SDU when transmitting a message (see Clause 9).

7.5{11 < Result_ChangeParameter >

Typler-~enumeration

Range: DoK-Line_OK, DoK-Line_RX_ON, DoK-Line_ WRONG_PARAMETER, DoK-Line_ WRONG_VALUE
Description:

This parameter contains the status relating to the outcome of a service execution.

— DoK-Line_OK

This parameter means that the service execution has completed successfully. This parameter can
be issued to a service user on both the sender and receiver side.

— DoK-Line_RX_ON
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This parameter is issued to the service user to indicate that the service did not execute, since a
reception of the message identified by < Al > was taking place. This parameter can be issued to the
service user on the receiver side only.

DoK-Li

ne_WRONG_PARAMETER

This parameter is issued to the service user to indicate that the service did not execute due to an
undefined < Parameter >. This parameter can be issued to the service user on both the receiver
and sender side.

DoK-Line_ WRONG_VALUE

This pjrameter is issued to the service user to indicate that the service did not execute due to'dnfout
of range < Parameter_Value >. This parameter can be issued to the service user on both thé recefver
and sepder side.
8 Protdcol initialization
8.1 General
[SO9141-2jand ISO 14230-2 define three different methods to accomplish asynchronous-to-synchrornous
communications.
The three protocols are separate and distinct:
— IS0 91#41-2 with 5-BAUD_INIT initialization,
— SO 14P30-2 with 5-BAUD_INIT initialization,
— SO 14p30-2 with FAST_INIT initialization.
ISO 14230-4 states that all emissions-related OBD E€Us on a single vehicle shall only support one of either
the 5-BAUI)_INIT orthe FAST_INIT.1SO9141-2 alsodefinesa 5-BAUD_INIT sequence, whichis differentiated
from the [JO 14230-2, 5-BAUD_INIT sequence by the key bytes that the vehicle responds with.
8.2 Timjng parameters for 5-BAUD_INIT
Table 2 shgws timing values for 5-baud initialization. These are fixed values. They cannot be changed by
the AccessCommunicationParasreter service.
Table 2 — Timing parameters for 5_BAUD_INIT
Timing Values Description
parametdr fms]
min | max
w1 60 300—Timefrom-endoftheaddressbyte tostartofsynchronizationpattern:
w2 20 |Time from end of the synchronization pattern to the start of key byte 1.
w3 0 20 |Time between key byte 1 and key byte 2.
W4 25 50 |Time between key byte 2 (from the server) and its inversion from the client.
Also the time from the inverted key byte 2 from the client and the inverted
address from the server.
W5 300 - Time before the client starts to transmit the address byte.
14 © IS0 2013 - All rights reserved
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8.3.1 5-BAUD_INIT according to ISO 9141

ISO 9141 5-BAUD_INIT initialization starts with a sequence by the client (external test equipment)
issuing the address byte at 5 bits per second.

The address byte has a preceding start bit (level low) and a following stop bit (level high). This gives a
total length of 10 bits to be transmitted at 5 baud (see Figure 5 and Figure 6).

Table 3 defines the initialization procedure.
Table 3 — ISO 9141 initialization procedure with 5-BAUD_INIT
Client/
# Step Description
Server
1| [Address byte trans- client Address byte at 5 baud including start and’stop bit takes 2 seconds.
mission
2| |Address byte valida-| server |Validation of the address byte intefmally in the vehicle servers, which
tion takes the time W1 (20 .. 300 ms):
3| |Synchronization server |Exactly one vehicle server will respond with the synchronifation byte
byte transmission 0x55 informing the exterfal test equipment of the new baud rate.
4] |Synchronization client |Reconfiguration has to-bé done within 5 ms.
byte validation & set
new baud rate
5 |Key bytes transmis- server |The vehicle server which has sent the synchronization bytq shall wait
sion the time W-24(5 .. 20 ms) for the client to reconfigure to the hew baud
rate. Themnvthis vehicle server will send the two key bytes.
6| |Key bytes validation client See 8.4/for protocol-specific key bytes.
According to the received key bytes, the external test equigment (cli-
ent) has to configure:
— IS0 9141 protocol,
— header format,
— timing (P2min).
7| |Inverted key byte-2 client As an acknowledgement of reception of the key bytes, the client, after
transmission waiting W4 (25 .. 50 ms), shall then send the inverted key bjte 2 to the
vehicle servers.
8| |Validationof server |Evaluation of inverted key byte.
inverted’ key byte
9| |Inuérted address server |After waiting another period equal to W4, the vehicle server which
byte transmission has sent the synchronization byte shall then invert the init{alization
addroecc huto and condittathe clicnt actho “vroaduta camund unicate"
J J
signal. This ends the initialization sequence from the viewpoint of the
server.
10 |Validation of client Evaluation of inverted address byte. This ends the initialization

inverted address
byte

sequence from the viewpoint of the client.

Figure 5 shows the initialization with 5-BAUD_INIT according to ISO 9141-2.
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Key
1 P2gervek timing value (25 .. 50 ms) depends on the key-bytes (normal timing).
2 P2gservef timing value (0 .. 50 ms) depends on the key bytes (extended timing).

3 P3(lien{ timing value (55 .. 5 000 ms) depends-6n the key bytes.

8.3.2 5-BAUD_INIT accordjng-to ISO 14230-2

ISO 14230
vehicle to

key byte sdts are definéd in 8.4.2 and 8.4.4.

Table 4 deffines the ISO 14230-2 initialization procedure with 5-BAUD_INIT.

Figure 5 — Initialization with 5-BAUD_INIT according to ISO 9141-2

b-BAUD_INIT istidentical to the ISO 9141 5-BAUD_INIT, except for the key bytes sent from
he externald€est equipment. The definition in 8.4.1 Table 11 is valid for both protocols.

5 baud initialization e an . o .
O —— (5-BAUD_INIT) -} Initialization with communication baudrate =
ws |5 | Sbaudaddress=0x33 |y |synch) o | kg | wa | kB2 | wa | kB2 | wsa |ADDR|P3
= SlZlBlZ|11 0011b a byte
< M o
Tidle | @ LS8 I 0x55
<« ><‘§ e ZDElJ:ms e :<>< rt—p< Pt Pt > Pt >
200ms|200ms|200ms | 200ms
LSB MSB
Glont transmission | ! [ ’ [
|
Server transmission Client Server
transmission transmissioh
r — e — el — e — — —— — — — — — — — — — — — — — — — — — — — — —— — — — — S — m— — b
< Communication I
1 3
2 - l&—P2(25 .. 50ms)—> €P3(55 .. 5000ms)—>]
—P2(0 .. 50ms)—»|
any any
request message response message
Client trangmission I Server transmission I

the
The
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Table 4 — ISO 14230-2 initialization procedure with 5-BAUD_INIT

# Step Client/Server Description
1 |Address byte client Address byte at 5 baud including start and stop bit takes 2 sec-
transmission onds.
2 |Address byte vali- server Validation of the address byte internally in the vehicle servers,
dation which takes the time W1 (20 .. 300 ms).
3 |Synchronization server Exactly one vehicle server will respond with the synchronization
byte transmission byte 0x55 informing the external test equipment of the new baud
rate.
4 Synchronization client Reconfiguration has to be done within 5 ms.
byte validation &
set new baud rate
] Key bytes trans- server The vehicle server which has sent the synchronization byte shall
mission wait the time W2 (5 .. 20 ms) for the clientte’reconfigure to the
new baud rate. Then this vehicle server will send the two key
bytes.
@ Key bytes valida- client See 8.4 for protocol-specific key.bytes.
tion According to the received key bytes, the external test equipment
(client) has to configure:
— 1SO 14230-2 protacol,
— header formaty
— timing (P2 min)-
7 Inverted key byte client As an acknowledgement of reception of the key bytes, the client,
2 transmission after waiting W4 (25 .. 50 ms), shall then send the inverfed key
byte 2 o the vehicle servers.
§ Validation of server Evaluation of inverted key byte.
inverted key byte
¢ Inverted address server After waiting another period equal to W4, the vehicle s¢rver which
byte transmission has sent the synchronization byte shall then invert the |nitializa-
tion address byte and send it to the client as the “ready fto com-
municate” signal. This ends the initialization sequence from the
viewpoint of the server.
1p |Validation of client Evaluation of inverted address byte. This ends the initilization
inverted address sequence from the viewpoint of the client.
byte
Figlire 6 shows the initialization with 5-BAUD_INIT according ISO 14230-2.
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.‘_5 hé‘_"g;ﬂga::;!;o" e Initialization with communication baudrate=—————/-<g—-—Communication=———-
= = 1
= S synch — — P3
W5 E 5 baud address 2 W1 | pyte | W2 | KB1 | W3 | KB2 | W4 |KB2 ADDR(-Z(S5 . 5000ms)+
Tidie | ® 0x55 2 ps
€O 2000Ms— PO I I PP I € P >t (© SDODms)_"
diagnostic
service request
message
LSB MSB
| - - ’ R
Client Server CIiLnt Server Client
trapsmission transmission transmission transmission transmissiop
Key

1 P3(ljen{ timing value (55 .. 5 000 ms) depends on the key bytes (normal timing).

2 P3(lien{ timing value (0 .. 5 000 ms) depends on the key bytes (extended timing).

NOTE
as idle times.

Figure 6 — Initialization with 5-BAUD_INIT according to ISO 14230-2

8.3.3 FAST_INIT according to ISO 14230-2

8.3.3.1 (eneral

Depending on the address byte, the high periods may be longerd&han W5 and may not be interprgted

All serverq (ECUs) which are initialized shall use.a baud rate of 10 400 baud for initialization pnd
communication.

The client (external test equipment) transmitsa wake-up pattern (WuP) on K- and L-Line synchronoysly.
The patterjn begins after an idle time on.the K-line with a low time of TjyjL. The client (external fest
equipment) transmits the first bit of the\StartCommunication service after a time of tywyp following|the
first falling edge.

8.3.3.2 Tjiming values of FAST-INIT according to ISO 14230-2

Table 5 deffines the timing values of FAST_INIT according to ISO 14230-2.

Table 5 — Timing values of FAST_INIT according to ISO 14230-2

Timing Minimum timing value Timing value Maximum
parameter, [ms] [ms] timing
name value |
[ms]
Tidle First transmission after power on W5 see Table 2
After completion of StopCommunication service P3min see Table 17
After stopping communication by timeout P35« (start- 0 0
ing with a falling edge)
TiniL 24 25+ 26
Twupr 49 50 + 51

18
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8.3.3.3 Initialization sequence of FAST_INIT according to ISO 14230-2

The transfer of a wake-up pattern WuP as described above is followed by a StartCommunication request

message from the client (external test equipment) and a response message from the server
first message of a fast initialization always uses a header with target and source address a
additional length byte. A server (ECU) may answer back with or without address information

(ECU). The
nd without
and length

byte and tells its supported modes within the key bytes. The pattern begins with a falling edge after an

idle time on K-line. While communication is running, it is not necessary for a server (ECU) to react when
receiving a wake-up pattern WuP.
Figure 7 shows the initialization with FAST INIT according to ISO 14230-2.
-t Fast initialization (FAST_INIT) Communication-———————yp
1
«—TwWuP(50ms)—p| l€—P2(25 .. 50ms) P3(55 .. 5000ms) el
l—25ms—p[€—25ms—p| P
StartCommunication StartCommunication diagnogtic service
request message response message requesg message
o« Tidle—»{€—TiniL— = 10400 Baud ' g
I Client transmission I I Server transmission I I Client tfansmission I I
Key]

1 | P3client timing value (55 .. 5 000 ms) depends on the key bytes (normal timing).
2 | P3client timing value (0 .. 5 000 ms) depends on the key bytes (extended timing).

Figure 7 — Initialization with FAST_INIT according to ISO 14230-2

IMRORTANT — The ISO 14230 FAST_INFF.initialization is successful if the vehicle has 1

message PDU = [SID] 0x81 request-message. If there is no vehicle StartCommunicatia
response message, the initialization sequence has failed.

8.3]3.4 Message sequence.of FAST_INIT according to ISO 14230-2

[SO[14230-2 FAST_INIT.begins with the WuP transmitted by the client to the vehicle that is
Thip pattern is followed/immediately by a StartCommunication request message from the c
vehjcle. The vehicle should then respond to the external test equipment with a StartCom
response message,including a pair of key bytes.

The StartCemmunication request message comprises a format byte, target address byte, sout
byte, and-aservice identifier byte of 0x81.

Tabjé-6 defines the StartCommunication request message for [SO 14230-2.

esponded

a StartCommunication positiye-response message on a StartCommunication request

n positive

b0 ms long.
lient to the
munication

ce address
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Table 6 — StartCommunication request message for ISO 14230-2

Byte Parameter name Cvt Value Mnemonic
1 |Formatbyte = M 0xXX=[ |FMT
physical addressing 0x81
or or
functional addressing ] 0xC1]
2 |Target address byte M 0xXX TGT
3 Sougce-address l-\yi-o M O XY SRC
4 |StartCommunication Request Service Identification M 0x81 STC
5 |Chelcksum M 0xXX CS

The StartJommunication response message is also comprised of a format byte, target_address bjyte,
source addiress byte, and a service identifier byte of 0xC1.

Table 7 deffines the StartCommunication response message for ISO 14230-2.

Table 7 — StartCommunication response message for ISO 14230-2

Byte Parameter name €Cvt Value Mnemoni¢

1 |Formatbyte M 0xXX FMT

2 |Target address byte M 0xXX TGT

3 [Soufrce address byte M 0xXX SRC

4 |StartCommunication Response Service Identification M 0xC1 STC

5 |Keylbyte1a M 0xXX KB1

6 |Keylbyte 22 M 0xXX KB2

7  |Checksum M 0xXX CS

a  The key|bytes are defined in 8.4.

The receptjion of the StartCommunication response message terminates the initialization sequence
8.3.4 FAST_INIT according té ISO 14230-4

8.3.4.1 (eneral

All emissigns-related\servers (ECUs), which are initialized, shall use a baud rate of 10 400 baud| for
initializatipn and_communication.

The client (external test equipment) transmits a wake-up pattern (WuP) on K- and L-Line synchronoysly.
The patterjn bégins after an idle time on the K-line with a low time of Tjnij.. The client (external fest
equipment) transmits the first bit of the StartCommunication service after a time of tyyp following the
first falling edge.

8.3.4.2 Message sequence of FAST_INIT according to ISO 14230-4

ISO 14230-4 FAST_INIT begins with the WuP transmitted by the client to the vehicle that is 50 ms long. This
patternis followed immediately by a StartCommunication request from the client to the vehicle. The vehicle
should then respond to the client with a StartCommunication response, including a pair of key bytes.

Since functional addressing is required for legislated OBD communication, the StartCommunication
request message shall have the format byte 0xC1, the target address 0x33, the source address (client)
0xF1. The StartCommunication request service identifier is 0x81.
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Table 8 — StartCommunication request message for I1SO 14230-4

Byte Parameter name Cvt Value Mnemonic
1 |Format byte M 0xC1 FMT
2 |Target address byte M 0x33 TGT
3 [Source address byte M 0xF1 SRC
4 |StartCommunication Request Service Identification M 0x81 STC
R Checksum M 0x66 CS

There is no vehicle response allowed between the “wake-up” pattern

and the StdrntComjmnunication

reqpiest message. The first vehicle response will be a StartCommunication positive response [message. A
StaftCommunication response message is similarly comprised of a format byte,atarget addfess byte, a
soufce address byte, a service ID byte, and the key bytes. The format byte is defihed in ISO 15(031-5. Thus,
in this StartCommunication response message with three data bytes, the format byte value is 0x83.

Tabje 9 defines the StartCommunication response message for ISO 14230-4.

Table 9 — StartCommunication response message for ISO 14230-4

Byjte Parameter name Cvt Value Mnpemonic
1 Format byte M 0x83 FMT
y Target address byte M 0xF1 TGT
3 Source address byte M 0xXX SRC
4 StartCommunication Response Service Idéntification M 0xC1 STC
§ Key byte 1 M 0xXX KB1
4 Key byte 2 a M 0xXX KB2
7 Checksum M 0xXX CS
a  |The key bytes are defined in 8.4.

The reception of the StartCommunication response message terminates the initialization sefjuence.

8.3|5 Client protocol.determination by server (ECU) key bytes

The key bytes are the important differentiator during 5-BAUD_INIT attempts to determine whether the

[SO[9141 or ISO>14230 protocol is to be used for this communication session.

NOTE

detgrmihethe protocol. This speeds up the initialization process.

Due to this key byte differentiation, only one 5-BAUD_INIT sequence by the client is nlecessary to

Fi aQ ol ) Lo x Ldos o 1 1 I o locialorad icati
1gGTre— o STTowWsS—tireCrire Nt protocor aeter mirator oy-ServerKeyoyresTrorTregisratca—coninunication

as an example.
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- \
@ Connect external test equipment to DoK-Line 5-BAUD_INIT
diagnostic connector (ISO 15031-3) sequence
Y
@ start scanning
K-Line
|
YES

K-Line = logic level '1'

YES

A

send address byte
0x33 at 5 baud

®

wait
W5 =300 ms

A
YES

receive
@ synchronization byte NO:
0x55
YES
. receive key bytes
@ receive key bytes NO 0x8FE9, o){SF);sB, NO
0x0808 or 0x9494 ? 0x8F6D, 0x8FEF 2
YES YES
Y Y
send inverted 2nd key byte send inverted 2nd key byte — NO—
send inverted'address byte send inverted address byte
Y A\ 4 Y \ 4
@ start 1SO 9141-2 start ISO 14230-4 "°"cf::‘l) :_2231-5 start
communication communication P rant FAST_INIT
communication

5 6 6 6 66 6 e o

1  Connect external test equipment (ISO 15031-4) to vehicle diagnostic connector (ISO 15031-3).
2 External test equipment scans (detects logic level of) K-Line. If “YES”, then branch to step 3.

3 External test equipment checks if K-Line is at logic level ‘1’ (B+ = battery supply voltage). If “NO”, then
branch to step 2. If “YES”, then branch to step 4.

4  External test equipment sends address byte 0x33 at 5 baud onto K- and L-Line. Then branch to step 6.

5 External test equipment waits W5 (300 ms) before it continues with step 4 again.
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External test equipment waits for synchronization byte 0x55 from the vehicle. If “NO”, then retry the
5-baud initialization. If number of retries reached (“NO”), then branch to step 9 (start FAST-INIT).

External test equipment has received key bytes and evaluates whether the value of the key bytes is

either 0x0808 or 0x9494. If “YES”, then branch to step 8. If “NO”, then evaluate whether the valu

e of the

key bytes is one of the following: 0x8FE9, 0x8F6B, 0x8F6D, 0x8FEF. If “NO”, then branch to step 9 (non

ISO 15031-5-compliant communication). If “YES”, then branch to step 8.

External test equipment sends inverted 2nd key byte and inverted address byte onto the K-Line
cle. Then branch to step 9.

or is not ISO 15031-5 compliant communication or to start the FAST_INIT of ISO 14230-4 commy

re are two recommended initialization methodologies that will be described here:

Attempt a 5-BAUD_INIT initialization, followed by a FAST_INIT init{alization. This guar
the correct timings have been maintained.

Attempt a FAST_INIT initialization, followed by a 5-BAUD_INIT initialization. For ex
equipment (clients) which try ISO 14230-2 FAST_INIT priorte'the combined ISO 9141-2/18
5-BAUD_INIT sequence, a wait time shall be implemented/as specified in Table 10 before 3
address byte at 5 baud after unsuccessful FAST_INIT.

able 10 — Wait time between FAST_INIT and:1SO 9141/1SO 14230-2, 5-BAUD_INIT s

to the vehi-

unication
nication.

igure 8 — Client protocol determination by server key bytes for legislated communication

hntees that

ternal test
014230-2,
ending the

equence

Item Operation

Duration

Tral

lhsmission of address byte

D s

W1

validation period

B S

W5

external test equipment wait period

B S

Tot

N (O[O |N

h]l wait time sum

D S

8.3

8.3
con
con

For
for

init
relg

6 Initial data exchange after successful completion of initialization

1 to 8.3.5 specifyothe complete initialization sequence for each protocol. Any |
munication aftep the initialization sequence is specified as communication. Com
prises request\and response messages.

legislated OBD, communication starts with a service request message PDU = ([SID] 0x01,
Uehiclesstupported emissions-related data. The service request message shall be performe
alization sequence and shall be compliant with the ISO 15031-5 and shall have the corred
tigh to the responded key bytes from the vehicle.

ubsequent
nunication

PID] 0x00)
d after any
theaderin

8.4

8.4.

Protocol-specific key bytes

1 Format of key bytes

With the key bytes, a server informs the client about the supported header, timing, and length
information. A server not necessarily has to support all possibilities. The decoding of the key bytes is
defined in ISO 9141:1989. KB1 = Low Byte, KB2 = High Byte, 7 bit, odd parity.

Figure 9 shows the key bytes.
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start P stop start P stop
bit bit bit bit
ALO | AL1 | HBO | HB1 | TPO | TP1 1 P 1 1 1 1 0 0 0 1
<>« key byte 1 (8 bits, low byte) g — «—>< key byte 2 (8 bits, high byte) > >
LSB MSB LSB MSB
A -
»
time
L O A nl . L1 1 e
TIguTrt 7 — rornat or Key oytes

Table 11 d¢fines the key byte.

Table 11 — Definition of key byte

FMT =0 =1
ALO length information in format byte not sup- length information in format byte supported
ported
AL1 additional length byte not supported additional length byte supported
HBO 1 byte header not supported 1 byte headet supported
HB1 Target/Source address in header not supported | Target/Source address in header supported
TPOa normal timing parameter set extended timing parameter set
TP1la extended timing parameter set npfrial timing parameter set
a  Only TPP, TP1=0,1and 1, 0 allowed.

8.4.2 Key bytes for emissions-related OBD prgtocols of ISO 9141-2

ISO 9141-2| protocol defines two different pairs of key bytes which can be implemented by the sefver
(ECU). Thdse are either [KB1] 0x08 and [KB2] 0x08 or [KB1] 0x94 and [KB2] 0x94. Both require|the
same protdcol message header in the diagnostic communication session. The difference between Qoth
pairs is thg value of P2,j, accordingto Table 12.

Table 12 (— Key bytes for emissions-related OBD of ISO 9141-2 protocol and the required P2},in

timing
Key byte | Key byte | Keybyte | P2pin | Timing Description
1 2 [dec] [ms]

0x08 0x08 10324 25 Normal |Request Header: [FMT: 0x68][TA: 0x6A] [SA: OxF{1]

0x94 0x9% 25809 0 Extended |Response Header: [FMT: 0x48] [TA: 0x6B] [SA: 0xX[X]
Response PDU: [SID] [DATA] (maximum 7 data
bytes)
Response Trailer: [CS]

8.4.3 Key bytes for emissions-related OBD protocol ISO 14230-4

ISO 14230-4 defines four different pairs of key bytes which can be implemented in the server (ECU). The
header format of the protocol messages is different for these four pairs according to Table 11. Normal
timing is specified for all pairs of key bytes.

IMPORTANT — For legislated emissions-related OBD communication, the client and the server
shall always use the functionality of key bytes [KB1] 0x8F, [KB2] 0xE9 (i.e. 3-byte header, no
additional length byte, normal timing).
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The difference between the key bytes is specified in Table 13.

Table 13 — Key bytes for emissions-related OBD of ISO 14230-4 protocol and the required
header format

Key Key Key [P2yin| Timing Description
byte 1 | byte 2 byte | [ms]
[dec]
0x8F 0xE9 2 025¢4 Request Header: [FMT: 0xC2] [TA: 0x33] [SA: 0xF1]

Response Header: [FMT: 0x8X] [TA: 0xF1] [SA: 0xXX]
Response PDU: [SID] [DATA] (maximum 7 data bytgs)

Response Trailor: [CS]

0x8F 0x6B 20274 Request Header: [FMT: 0xC2] [TA: 0x33] [SA} 0XF1] [optional
LEN]
Response Header: [FMT: 0x8X] [TA: OxXF1}[SA: 0xXX] [qptional
LEN]
Response PDU: [SID] [DATA]
Response Trailor:  [CS]
0x8F 0x6D 20294 Request Header: [FMT: 0xC2]
Response Header: [EMT: 0x8X]
Response PDU: [SID] [DATA]

25 | Normal |Response Trailor~ [CS]
or

Responsé'Header: [FMT: 0xC2] [TA: 0x33] [SA: 0xF1]

Response PDU: [SID] [DATA]
Response Trailor:  [CS]

0x8F O0xEF 20314 Request Header: [FMT: 0xC2] [optional LEN]
Response Header: [FMT: 0x8X] [optional LEN]
Response PDU: [SID] [DATA]

Response Trailor:  [CS]
or

Response Header: [FMT: 0xC2] [TA: 0x33] [SA: 0xF1] [optional
LEN]

Response PDU: [SID] [DATA]
Response Trailor:  [CS]

8.4.4 Key bytes for enhanced diagnostics with support of ISO 14230-4
ISO 14230-2 protocol defines 19 different pairs of key bytes which can be implemented by the server (ECU).

For OBDonK-Line implementations (ISO 15031-5 on ISO 14230-4), only one of the four key bytes as
defined in 8.4.2 are allowed to be supported.

Table 14 defines the valid key bytes of ISO 14230-2 protocol and the required P2 i, timing.
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Table 14 — Valid key bytes of ISO 14230-2 protocol and the required P2, timing

Key byte| Key Key | P2nin Timing Header PDU
1 byte 2 | byte | [ms] ISO 14230-2 protocol message
[dec]
0x8F 0xD0O |20004| — no further |[FMT] no further information
information
0x8F 0xD5 |2 0054 [FMT]
0x8F 0xD6 |2 0064 [FMT] [LEN]
0x8F 0x57 120074 [EMT] [optional LEN]
0x8F 0xD9 |2009¢q Extended [FMT] [TA] [SA]
0x8F 0xDA |2 0104 0 (see [FMT] [TA] [SA] [LEN]
0x8F || 0x5B |2 0114 Table 18)  ['rgnT1 [TA] [SA] [optional LEN]
0x8F 0x5D |20134 [FMT] [optional TA] [optional SA]
0x8F 0x5E |20144 [FMT] [optional TA] [optional SA] [LEN{ [SID]
0x8F 0xDF |2 0154 [FMT] [optional TA] [optional SA]{[optional LEN] |[DATA]
0x8F OxE5 [20214 [FMT]
0x8F 0xE6 |20224 [FMT] [LEN]
0x8F 0x67 |2 023q [FMT] [optional LEN}
0x8Fa | |0xE9a |2 025¢ Normal [FMT] [TA] [SA] b
0x8F O0xEA |2026gq| 25 (see [FMT] [TA] [SA] [LEN]
0x8Fa | |0x6Ba |2 0274 Table 17) |1ppT) [TAM{SA] [optional LEN]
0x8Fa | |0x6Da |2029¢4 [FMT] [optional TA] [optional SA]
0x8F 0x6E |2 0304 [FMTY}[optional TA] [optional SA] [LEN]
0x8Fa | |0XxEFa |2031q [FMT] [optional TA] [optional SA] [optional LEN]

a  Allowedkey bytes for ISO 14230-4.

b The cliept and server shall always use this message format for legislated emissions-related OBD communication.

8.4.5 Calculation of decimal value of key bytes

To calculate the decimal value;.clear the parity bit of both key bytes and then multiply key byte 2 by 27
and add kel byte 1.

The key byjte value of 2¢0004 is out of scope of this part of ISO 14230.

9 Message definition

9.1 MesSsagestructure

The message structure consists of three parts:
— header;

— protocol data unit (data bytes);

— checksum.

Figure 10 illustrates the content of a message.
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«¢«—— Header (DoK-Line_SDU) ——»«€&——— Payload (DoK-Line_PDU) ———p«€— Checksum —p
1 1 1
FMT TA SA LEN SID Data (03]
«————— 1. 4bytes > < 1..255 bytes ——pl€— 1byte —p
< checksum calculation »
Key
1 _optional, depends on FMT (format byte value)
Figure 10 — Message structure
9.2| Message header
9.2]1 Format byte (FMT)
The format byte (FMT) contains six-bit length (L) information and"two-bit address mode (A1, AO)
infqrmation. The client is informed about the use of header bytes by 'the key bytes.

Figuire 11 illustrates the definition of the address mode (A) dnd'the length (L) information.

Thd

Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
A1 A0 L5 L4 L3 L2 L1 Lo

— ES .. L0 = 0xXX: 1 .. 63 bytes —>
l—— ~L5'.. L0 = 0x00: additonal length byte —

0, 0y no address’information included in header

0y 1 1SO.9141-2: fixed header bytes: 0x68, 0x48

1p 0, with address information incl. in header, physical addressing
1, 1y with address information incl. in header, functional addressing

Figure 11 — Format byte structure

format byte strueture includes address mode and length information and is defined as f
L5..LO:

Definésthe length of a message from the beginning of the PDU (SID and data) to checksu
ineluded). A message length of 1 to 63 bytes is possible. If LO to L5 = 00000p, then the

bllows:

M byte (not
additional

length byte is included in the header as the fourth byte.

— A1, A0 = ‘0, 1" ISO 9141-2 mode is an exception mode. This mode is not specified in this part of
ISO 14230. 1SO 9141-2 uses the format bytes 0x68 (0110 1000p) and 0x48 (0100 1000y). For further

details, refer to ISO 9141-2 and ISO 15031-5.

9.2.2 Target address byte (TA)

The target address of the header defines the target node for the message to be received and is always
used together with the source address byte.
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The target address value specifies either physical or functional addressing. There are reserved address
values defined to address the messages to specific functional systems, e.g. emissions-related systems.

— Physical addresses may be the address byte at 5 baud as specified in ISO 9141 and ISO 9141-2 (see
Annex A.1 and Annex B).

— Functional address ranges are given in Annex A.2.
— For emissions-related messages, this byte is defined in ISO 14230-4 or ISO 9141-2.

NOTE The target address is an optional byte and only necessary on multi-node bus topologies. For node-to-
node conneetionsHtmay-be-omitted-

9.2.3 Sowrce address byte (SA)

The sourcegaddress of the header defines the source address of the transmitting device (server or clignt).
The sourcd address value shall always be interpreted as a physical address.

There are the same possibilities for the values as described for physical target address bytes.
Available addresses for the external test equipment are specified in Annex B.

The sourcg address is an optional byte (always used together with the target address byte) and ¢nly
necessary pn multi-node bus topologies. For node-to-node connections,it may be omitted.

9.2.4 LeIgth byte (LEN)

The additipnal length byte is provided in the header of the miessage if the length in the header forpnat
byte (LO to[L5) is set to 0 0000p. It allows the transmitting,nede to send messages with data fields longer
than 63 byfes. With shorter messages, it may be omitted:

This byte defines the length of a message from thecbeginning to the end of the PDU [header byte(s) pnd
checksum pyte not included]. A data length of 1;to"255 bytes is possible. The longest message congists
of a maximum of 260 bytes.

For messages with data fields of less than'64 bytes, there are two possibilities:
— length|may be included in the format byte;
— length|may be included in the)additional length byte.

A server is[not required to support both possibilities. The external test equipment is informed aboufjthe
capability pf a server via‘the key bytes whether an additional length byte is generally supported. [The
server has|to supportihe features according to transmitted key bytes.

Table 15 d¢fines the usage of the length byte.

Table 15 — Length byte definition

Length Length provided in
Format byte (FMT) Length byte (LEN)
< 644 XX00 0000b present
< 644 XXLL LLLLb not present
> 644 XX00 0000b present

9.2.5 Message header configurations

The format byte in the header defines two bits (A1, AO) which allow four different header configurations.
Figure 12 shows the message header configurations.
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*(DoK-Line_SDU)_><—Payload (DoK-Line_PDU)————— »€—Checksum—p{
1 FMT SID Data cs
[——1 byte >« 1.. 63 bytes: P 1 byte—p|
< checksum calculation >
Header .
q_(DoK-Line_SDU)_><—Pay|°ad (DoK-Line_PDU)——————p«—Checksum—p
2 FMT LEN SID Data Cs
[¢——2 bytes——————p——1 .. 255 bytes——————p€——1 byte—P|
< checksum calculation »
¢ Header »lg Payload (DoK-Line_PDU)— »/¢—Checkstm;—»|
(DoK-Line_SDU) < ~
3 FMT TA SA SID Data CS
< 3 bytes: >« 1..63 bytes—————p«€——1 byte—p
< hecksum calculation: >
¢ Header »le Payload (DoK-Line_PDU)— pl¢—Checksum—p|
(DoK-Line_SDU) N —
4 FMT TA SA LEN SID Data Cs

Key

AW N R

9.3

Thd
(FM
the

»

4 bytes

<
<

1..255 bytes

> 1 byte—p

checksum calculation

A

Header = format byte (FMT)
Header = format byte (FMT) + length byte (LEN)
Header = format byte (FMT) + targetaddress (TA) + source address (SA)

Header = format byte (FMT) + targetaddress (TA) + source address (SA) + length byte (LEN)

Figure 12 — Message header configurations

Protocol data;unit (PDU)

PDU shall cofitain 1 to 63 bytes or 1 to 255 bytes of data depending on the value of the f
T: A1, AO)and the availability of the additional length (LEN) byte. The first byte of the ¢
Service-ldentifier (SID). All additional data bytes depend on the selected service. The PIDUs of each

seryice@are defined in ISO 14229-6, UDSonK-Line or ISO 14230-3 Keyword protocol 2000.

brmat byte
Jata field is

9.4 Checksum byte (CS)

The checksum byte (CS) inserted at the end of the message block is defined as the simple 8-bit sum
series of all bytes in the message, excluding the checksum.

Definition 1:

[f the messageis <1> <2> <3>..<N>,<(CS>

where
then

where

<i>(1<

<(CS> =

i < = N) is the numeric value of the ith byte of the message,

<CS>y

<CS>i(i=2toN)
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is defined as

10 Protocol timing requirements

10.1 General timing measurement requirements

<CS>i={<(CS>j1+<i>}Modulo256and<CS>1=<1>

A UART provides interrupt capabilities in order to notify the communication driver software to perform
necessary operations to ensure reliable communication. The interrupt is generated by the UART at the
end of a valid stop bit sampling.

The UART

aDL_D

aDL_L

aDL_D

communication driver will generate

ata.con (in case of sending the byte),

10.2 Protocol timing parameter definition

ataFB.ind (in case of receiving the first byte of a message), or

10.2.1 Inter-byte and inter-message timing parameters

ata.ind (in case of receiving any byte after the first byte of a message).

Table 16 dgfines the inter-byte and inter-message protocol timing parameters. The inter-byte tinjing

parameterf are only active between the bytes of a message (request and response message).

The inter-1
server or t

hessage timing parameters refer to the time betwéén messages, either from the client to
e time between several messages from one or more server(s).

Table 16 — DoK-Line protocol timing parameter

the

Value Description
P1 Inter-byte time for receiver of-a'message
P2 Inter-message time between client request and server response or multiple server responsgs
P3 Inter-message time between end of server responses and start of new client request
P4 Inter-byte time for a'seénder of a message
10.2.2 Inter-byte timing parameter set
Table 17 defines the.niormal protocol timing parameters minimum value, default value, maximum
value, and [the resolttion which shall be used to set a new value by using the communication seryice
AccessTim|ngParameter.
Table 17 =<=Normal inter-byte timing parameter set (for functional and physical addressing)
L. Minimum values Maximum values
Timing [ms] [ms]
parameter —— — : — ,
default |lower limit (min) | resolution | default upper limit (max) resolution
P1 0 0 — 20 20 —
P2 25 0 0,5 50 calculation see Table 19| see Table 19
P3 55 0 0,5 5000 o (0xFF) 250
P4 5 0 0,5 20 20 —

Table 18 defines the extended protocol timing parameters.
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Table 18 — Extended inter-byte timing parameter set (for functional and physical addressing)

Timing Minimum values Maximum values
parameter [ms] [ms]
default |lower limit (min) | resolution | default upper limit (max) resolution
P1 0 0 — 20 20 —
p2 0 0 0.5 1000 calculation see Table 19| see Table 19
P3 0 0 0.5 5000 (0xFF) 250
P4 5 0 0.5 20 20 —
Table 19 defines the P2y 54 timing parameter calculation.
Table 19 — P2, timing parameter calculation
Timing Value Resolution Maximum value |Maximum valuecalculation method [ms]
parameter [hex] [ms]
0x01 - 0xFO 25 25t0 6000 (hex value) X\(resolution)
0xF1 6 400
0xF2 12 800
0xF3 19 200
8));5‘5} é; 888 (low nibble of hex value) x 256 x 25
0xF6 see maximum 38 400
0xF7 value calcula- 44 800
P2 max 0xF8 tion method 51200
0xF9 57 600 Example of OxFA:
gill;‘AB gé 288 (0xFA x 0x0100) x 25 = 64 000
0xFC 76 800
0xFD 83200
OxFE 89 600
0xFF — — not applicable
10.3 Inter-byte message timing
Figlire 13 illustrates the_service primitive interface of the data link layer and the inter-Hyte timing
parpmeter of the sender(P4) and the receiver (P1).
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__________ -
Sender Sender Start Start Receiver | .
timer | DL_Data I 1 DL_Data Receiver
. i | timer
' ] ] Resta Stop ] '
H | P4sender I | P1 Receiver I H
| (inter-byte | I (inter-byte | :
] tinl1e) i | time) | :
O L | ]
H ' : REQ ] : H
E P4Sen:|der7max E | b yt e 1 | P1Receiverﬁmax g | E
@ oms - | [ FBind |-} - N 0 ms
! | |
® | [ | | !
20 ms - _- P4Se|:1der_max i bRtEeQZ I P1 Receiver_max : - - 20 ms
@ pms L3 . —————f—f—f!u{.ind |\'I ~4--  oms
! | »
! ! !
O o o i !
P4 ii=(E) i P1 !
20 ms . Serlmder_max byte 3 | Receiver_max v 3 ‘. - 20 ms
@— 0ms - : ————— f:w{.ind I————————'—\% —————— i-- O0ms
i : i (ON
P : ' <.9 |
| . | _
2o0ms --H | . I 6\ | M- 20ms
: | "/ last byte h | i
@) — . ! <>Q i ;
P REQ > L
: I E byte cS \ Receiver_max | :
——Omsf'—— I sl eon |- b §\‘\1 .ind |————v————;— ~-q--  0ms
[ i i !
[ i i !
1 : h |
@ Zoms WL ) e A RO N— .AI - 20 ms
: I : ' : » :
‘i time + v ﬁ time i
Key
1  Sender|DL_Data.req: data link layer sends byte 1.
2 Receivgr DL_DataFB.ind: data link layeriindicates a first byte reception. The server starts the P4 timer usirjg
the valfie of P1Receiver = P 1Receiver_max-
Sender|DL_Data.con: data link layerjiSsues a confirmation on reception of transmitted byte via K-Line read
back. The client starts the P4sgnger timer using the value of P4sender = P4sender max-
3 Sender|DL_Data.req: data linklayer sends byte 2.
Receivgr DL_Data.ind: datadink layer indicates a byte reception. The server starts the P4 timer using the value
of 1DlReceiver = PlReceiver_max-
Sender|DL_Data.conzdata link layer issues a confirmation on reception of transmitted byte via K-Line read
back. The clientstarts the P4 timer using the value of P4cjient = P4client max-
5 Sender|DL_Dataireq: data link layer sends byte 3.
ReceivgrDL_Data.ind: data link layer indicates a byte reception. The server starts the P4 timer using the value

DA
ceiver — I IReceiver_max-

Sender DL_Data.con: data link layer issues a confirmation on reception of transmitted byte via K-Line read
back. The client starts the P4 timer using the value of P4client = P4client_max-

7  Same routine with consecutive bytes.

Sender DL_Data.req: data link layer sends last byte (i.e. CS).
Receiver DL_Data.ind: data link layer indicates a byte reception. The server starts the P4 timer using the value

of P1Re

ceiver = PlReceiver_max-

Sender DL_Data.con: data link layer issues a confirmation on reception of transmitted byte via K-Line read

back.

9 Receiver: reception of message complete upon P1 timer indicates P1Rreceiver > P1Receiver max-
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Figure 13 — Data link layer request message timing
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10.4 Data link layer timing at T-Data interface

Figure 14 shows the data link layer timing at the T-Data interface.

1SO 14229-2 1SO 14230-2 I1SO 14230 -2 ISO 14229-2

Client I Client l Start Start Server l Server

T_Data ! DL_Data |! I 1 DL_Data ! T_Data
| | |
| Pdsander | Resta StOP | P1rocaiver |

Peiient (inter-byte 1 - (inter-byte 1 P2server

I time) ! [ time) !
| | | |
@ EE | |:|:"req | REQ | |
T — —max} 1 Byte T t B 1 receivers '

® i Leon |-y i {_FB.ind i [ son).ind
! | ! |
Qi e B [rea] i !
| p4g, | REQ | I
| nder_max | bYW 2 | '/ P1 Receiversmag |
o—i—— Leon}od R G
i i i M2
® e B [ra] | i N |
] ; REQ ]
! Pdsander_max | byte 3 | P1 Recelver_max |
O —— Leon o b= | BTN |
| | | |
i | I (‘)\ |
! - ) |
® | ) ] / last byte | |
o | | |

@ [om] - oo o oon oy B o™ e e R
i @ i i
(e u I | Sender |
| Receiver l { inter-byte l
| inter-byte | ! e '

@ |- f- o R T I TN

i - RSP -
_I P1 Recaiver_max | byte 1 | P‘&nl‘hr max |
© R TETETI R SLncl - [eon] !
| | | |
I S | I |
® 1 $\$ ' e R EC !
{ © "Rocoiver_mag | byte2 | | Plsender max |
S ——— T I - Leon] @
1O | | |
@ B p—me- SETEE |
.DP‘lRmmn' '““" | I::tsep?o ! : Pdson |
- = : | | dor_max |
---------------------------- == ind e -| .con 1
®) , ETH . |
| | | |
I —~ | I ~~ |
| | _l |
! | last byte \ I |
® e SO B e T S ECE !
e = 4 byte CS| ' : !

@] - (S o S - [ean]
| | | |
! ! ! !
! | ! |
| | | |
@ 1 [ (EEmer e . | I |
® = 66 R { e | S B ST e |

time W 4 \ 4 4 4 ¥ time

1 Client_T_Data.req, Client_N_Data.req, Client_DL_Data.req: send byte 1 of request message.

2 Client_DL_Data.con, Client_N_Data.con: request byte 1 confirmation.
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Server_T_Data, Server_N_DataFB.ind, Server_DL_DataFB.ind: request byte 1 (first byte) indication and
start of message indication.

3 Client_N_Data.req, Client_DL_Data.req: send byte 2 of request message.
4 Client_DL_Data.con, Client_N_Data.con: request message byte 2 confirmation.
Server_DL_Data.ind, Server_N_Data.ind: request message byte 2 indication.

5 Client_N_Data.req, Client_DL_Data.req: send byte 3 of request message.

6 Cllen _DL_Ddta.LUll, C}icut_N_Data.Luu. I Cl/lucbt lllCD)dsC lu_ytt: 3 LUllfil lllcltiUll.
Servdr_DL_Data.ind, Server_N_Data.ind: request message byte 3 indication.

7 Client_N_Data.req, Client_DL_Data.req: send checksum byte(CS) of request message.

8 Client_T_Data.con, Client_DL_Data.con, Client_N_Data.con: request message checksumrbyte (CS) confij
matiqn.

Start|P2client timer.

Servdr_DL_Data.ind, Server_N_Data.ind, Server_T_Data: request message checksum byte (CS) indicatio

B

Start PZServer timer.
9 Sendé¢r P4 timeout expired.

10 Servdr_T_Data.req, Server_N_Data.req, Server_DL_Data.req: send byte 1 of response message.
StOp )ZServer tlmer.

11 Clien{_T_DataSOM.ind, Client_N_DataFB.ind, Client_DIz;DataFB.ind: response message byte 1 indicatign
and sfart of message indication.

Stop P2client timer.
12 Servdr_N_Data.req, Server_DL_Data.req:(send byte 2 of response message.
13 Clienf_DL_DataFB.ind, Client_N_Data¥FB.ind: response message byte 2 indication.
14 Servdr_N_Data.req, Server_DL_Data.req: send byte 3 of response message.
15 Client_DL_DataFB.ind, Client_N_DataFB.ind: response message byte 3 indication.
16 Servdr_N_Data.req,Server_DL_Data.req: send checksum byte (CS) of response message.
17  Client_DL_DataFB.ind, Client_N_DataFB.ind: response message checksum byte (CS) indication.

Start|P2cpient timer.

18 ReceierP1 timeout pvpirnd

19 P2(lient timeout expired.

Figure 14 — Data link layer timing at T-Data interface
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11 Communication services
11.1 StartCommunication service
11.1.1 Service definition

11.1.1.1 Service purpose

The purpose of this communication layer service is to establish communication to one or more servers

after‘ successful transmissian ofthe WuP (coe 8 2 2)
\S —J

11.1.1.2 Service procedure

Updan reception of a StartCommunication request service from the client, the-server sha
either with a positive or negative response message. Any positive response méssage shall

Il respond
ontain the

appropriate key bytes for the header format and timing valid for this serversThe first mgssage of a
FAST_INIT always uses a header with target and source address and without additional length byte. A

seryer may answer back with or without address information and length byte and tells its
modle within the key bytes.

The negative response message shall not include the key bytes¢For ISO 14229-6 implemen{
negptive response codes are defined in ISO 14229-1, and for Keyword Protocol 2000 impler
the[negative response codes are defined in ISO 14230-3.

11.1.2 Implementation

Tabje 20 defines the StartCommunication request.message implementation.

Table 20 — StartCommunication request message implementation

supported

ations, the
nentations,

Byjte Parameter hame Cvt Value Mnpemonic

1 Format byte M 0xXX FMT

4 |Target address byte c1 0xXX TGT

3 Source address byte ct 0xXX SRC

4 |Additional length byte c? 0xXX LEN

R StartCommunication Request Service Identification M 0x81 STC

q Checksum M 0xXX CS
1 |Thepresenceofthe targetand sourceaddress byte depends on the content of the formatbyte: ‘10xx xxxxp’ or[ 11XX XXX X .
2 |The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y’".

Tabje-2 1 defines the StartCommunication positive response message implementation.
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Table 21 — StartCommunication positive response message implementation

Byte Parameter name Cvt Value Mnemonic
1 |Formatbyte M 0xXX FMT
2 |Target address byte C1 0xXX TGT
3 |Source address byte C1 0xXX SRC
4  |Additional length byte C2 0xXX LEN
5 [StartCommunication Positive Response Service Identification M 0xC1 STCPR
6 Key, hyte 1 (cpp M) M 0xXX KR1
Key|byte 2 0xXX KB2
7 |Checksum M 0xXX CS
1 Thepregence of the targetand source address byte depends on the content of the formatbyte: ‘10xx xxxxp 0P’ 11xX XXKXp .
2 The pregence of the additional length byte depends on the content of the format byte: ‘xx00 0000},
Table 22 dg¢fines the StartCommunication negative response message implementation.
Table 22 — StartCommunication negative response message.implementation
Byte Parameter name Cvt Value Mnemoni¢
1 Format byte M 0xXX FMT
2 Target address byte c1 0xXX TGT
3 Source address byte ct 0xXX SRC
4 Additional length byte C?2 0xXX LEN
5 Negative Response Service Identification M 0x7F STCNR
6 StartCommunication Request Service Identification M 0x81 STC
7 ResponseCode a = generalReject M 0x10 RC
8 Checksum M 0xXX CS
a  ForISO 14229-6 implementations, other negative response codes are possible and are defined in ISO 14229-1. For ofher
implementafions, the negative response codes\apply as defined in ISO 14230-3.
1 Thepregence of the targetand sourceéladdress byte depends on the content of the formatbyte: ‘10xx xxxxp or ‘11xX XXkXp .
2 The pregence of the additional Jength byte depends on the content of the format byte: ‘xx00 0000y".
11.2 StogCommunication service
11.2.1 Seyvice definition
11.2.1.1 Service purpose

The purpose of this communication layer service is to terminate a diagnostic communication.

11.2.1.2 S

ervice procedure

Upon receiving a StopCommunication indication primitive, the server (ECU) shall check if the current
conditions allow terminating the communication. In this case, the server shall perform all actions
necessary to terminate this communication.

If it is possible to terminate the communication, the server (ECU) shall issue a StopCommunication
response primitive with the positive response parameters selected before the communication is
terminated. If the communication cannot be terminated by any reason, the server shall issue a
StopCommunication response primitive with the negative response parameter selected.
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11.2.2 Implementation

Table 23 defines the StopCommunication request message implementation.

Table 23 — StopCommunication request message implementation

1SO 14230-2:2013(E)

Byte Parameter name Cvt Value Mnemonic

1 Format byte M 0xXX FMT

2 Target address byte Cc1 0xXX TGT

3 Source address hyh: c1 OxXX SRC

4 Additional length byte C?2 0xXX LEN

5 StopCommunication Request Service Identification M 0x82 SPC

6 Checksum M 0xXX CS
1 |Thepresence ofthe targetand source address byte depends on the content of the format byte:*10xx xxxxp’ orf 11XX XXXX} .
2 |The presence of the additional length byte depends on the content of the format byte)xx00 0000y’".

Table 24 defines the StopCommunication positive response message implementation.

Table 24 — StopCommunication positive response message implementation

Byte Parameter name Cvt Value Mnemonic

1 Format byte M 0xXX FMT

2 Target address byte ct 0xXX TGT

3 Source address byte ct 0xXX SRC

4 Additional length byte C?2 0xXX LEN

5 StopCommunication Positive Response Service Identification| S 0xC2 SPCPR

6 Checksum M 0xXX CS
1 |Thepresence ofthe targetand source addyess byte depends on the content of the formatbyte: ‘10xx xxxxp’ or| 11XX XXX X, .
2 |The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y’

Tabje 25 defines the StopCammunication negative response message implementation.

Table 25 —<-StopCommunication negative response message implementatior

Byte Parameter name Cvt Value Mnpemonic

1 Format byte M 0xXX FMT

2 Target address byte Cc1 0xXX TGT

3 Source address byte c1 0xXX SRC

4 Additionallength byte c2 0xXX LEN

5 Negative Response Service Identification M 0x7F SPCNR

6 StopCommunication Request Service Identification M 0x82 SPC

7 ResponseCode 2 = generalReject M 0x10 RC

8 Checksum M 0xXX CS
a  ForISO 14229-6 implementations, other negative response codes are possible and are defined in ISO 14229-1. For other
implementations, the negative response codes apply as defined in ISO 14230-3.
1 Thepresence ofthe targetand sourceaddress byte depends on the content of the formatbyte: ‘10xx xxxxp’ or ‘11xXX XXXX .
2 The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y’".
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11.3 AccessTimingParameter service

11.3.1 Service definition

11.3.1.1 Service purpose

The purpose of this communication layer service is to read and to change the default timing parameters
of a communication link for the duration this communication link is active.

NOTE The use of this service is complex and depends on the server’s (ECU’s) capability and the physical

topology in
servers (EC

11.3.1.2 S

This proce

1 AL | [aab] el . . 1l _C : : 1 Izl el
HIC VCITICIC, TTIC USCL UI'UILIS SCIVILT IS TTSPUIISIUIC TOT PIUOPTT COLITITTUITICAUTUIT UIT ULIC NI WILIT U

Js).

ervice procedure

Hure has four different modes:

— readLimitsOfPossibleTimingParameters;

— setTinj
— readCu
— setTinj

Upon rece
server (EC
supporting
AccessTim

ingParametersToDefaultValues;
[rrentlyActiveTimingParameters;
lingParametersToGivenValues.

iving an AccessTimingParameter indication primitive with TPl = 00 (see 11.3.2),

ngParameter response primitive with the positive response parameters. If the read ac

to the tim
response

ng parameters is not successful, the serve¥ (ECU) shall send an AccessTimingParam
imitive with the negative response parameters.

her

the

[J) shall read the timing parameter limits, i.e. thecvalue that the server (ECU) is capable of
. If the read access to the timing parameters is'successful, the server (ECU) shall send an

LESS
pter

Upon receiving an AccessTimingParameter indication primitive with TPI = 01, the server shall change
all timing parameters to the default values and send an AccessTimingParameter response primi
with the positive response parameters before the default timing parameters become active. If
timing parpmeters cannot be changedsto default values for any reason, the server (ECU) shall main

the comm
response p

Upon recei
the current
(ECU) shal

Ifthe read
shall send

hin AccessTimingParameter response primitive with the negative response parameters.

Upon recei

kive
the
fain

nication link and send-an)AccessTimingParameter response primitive with the negafive
arameters.
ying an AccessTimingParameter indication primitive with TPI = 10, the server (ECU) shall fead

ly used timing parameters. If the read access to the timing parameters is successful, the sefver
send an AccéssTimingParameter response primitive with the positive response parametgrs.

hccess to'the currently used timing parameters is impossible for any reason, the server (E[CU)

ving an AccessTimingParameter indication primitive with TPI = 11, the server (ECU) shall

check if the Timing parameters can be changed under the present conditions. If the conditions are
valid, the server (ECU) shall perform all actions necessary to change the timing parameters and send
an AccessTimingParameter response primitive with the positive response parameters before the new
timing parameter limits become active.

Ifthetimingparameterscannotbe changedbyanyreason,theserver (ECU)shallmaintainthe communication
link and send an AccessTimingParameter response primitive with the negative response parameters.

11.3.2 Implementation

Selection o

fmode (read/write/current/limits) is effected by the TimingParameterldentifier (TPI).

Table 26 defines the TimingParameterldentifier values implementation.
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Table 26 — TimingParameterldentifier values implementation

Value Description Mnemonic
0x00 |readLimitsOfPossibleTimingParameter RLOPTP
0x01 |setTimingParametersToDefaultValues STPTDV
0x02 |readCurrentlyActiveTimingParameters RCATP
0x03 |setTimingParametersToGivenValues STPTGV
0x04 |reservedByDocument RBD
0{FF

Table 27 defines the AccessTimingParameter request message implementation.

Table 27 — AccessTimingParameter request message implementation

Byjte Parameter name Cvt Value Mné¢monic

1 Format byte M 0xXX FMT

41 |Targetaddress byte Gl 0xXX |TGT

3 Source address byte c1 0xXX |SRC

4 |Additional length byte c2 0xXX |LEN

g AccessTimingParameter Request Service Identification M 0x83 ATP

i TimingParameterldentifier = [ M 0xXX=[ |TPL
readLimitsOfPossibleTimingParameter, 0x00, RLOPTH
setTimingParametersToDefaultValues, 0x01, STPTDV
readCurrentlyActiveTimingParameters, 0x02, RCATP
setTimingParametersToGivenValues 0x03 STPTGV
| |

[ P2server_min C3 0xXX |P2SERVERMIN

g P2server max C3 P2SERVERMAX

g P3Client_min Cc3 P3CLIENTMIN

1D |P3cClient_max C3 P3CLIENTMAX

1l |P4sender_min Cc3 0xXX  |P4SENDERMIN

1P |Checksum M 0xXX CS

1 |Thepresenceofthe targetand source address byte depends on the content of the formatbyte: ‘10xx xxxxp’ or]
2 |The presénce of the additional length byte depends on the content of the format byte: ‘xx00 0000y’

3 |Thepresence of timing parameter bytes depends on the value of the TimingParameterlder
TPl SetTimingParametersToGivenValues.

‘11XX XXXXp .

tifier byte:

Table 28 defines the AccessTimingParameter positive response message implementation.
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Table 28 — AccessTimingParameter positive response message implementation

Byte Parameter name Cvt Value Mnemonic
1 |Formatbyte M 0xXX FMT
2 |Target address byte c1 0xXX |TGT
3 |Source address byte c1 0xXX [SRC
4 |Additional length byte c2 0xXX |LEN
5 |AccessTimingParameter Positive Response Service Identification| M 0xC3 ATPPR
6 |Timi gpnrnmptprldpnfiﬁpr = [ M nYYY:[ TPI_
readLimitsOfPossibleTimingParameter, 0x00, RLOPTP
setTimingParametersToDefaultValues, 0x01, STPTDV
readurrentlyActiveTimingParameters, 0x02, RCATP
setTimingParametersToGivenValues ] 0x03] |STPTGV
7 |P2setver min C3 0xXX: P2SERVERMIN
8 |P2Zsetver max C3 : P2SERVERMAX
9 |P3client_min c3 : P3CLIENTMIN
10 [P3client_max C3 : P3CLIENTMAX
11 |P4sepder min C3 0xXX PASENDERMIN
12 |Chedksum M 0xXX |CS
1 Thepregence ofthe targetand source address byte depends on the content of the formatbyte: ‘10xx xxxxp’ or ‘11xX XXKXp .
2 The pre$ence of the additional length byte depends on the content'of the format byte: xx00 0000y’
3 The prpsence of timing parameter bytes depends onythe value of the TimingParameterldentifier byte:
TPI = readLimitsOfPossibleTimingParameter, readCurrentlyActiveTimingParameters.

Table 29 de¢fines the AccessTimingParameter negative response message implementation.

Taple 29 — AccessTimingParameter negative response message implementation

Byte Parameter name Cvt Value Mnemonic
1 |Fornpat byte M 0xXX FMT
2 |Targpt address byte ct 0xXX |TGT
3 |Sourke address byte ct 0xXX |SRC
4 |Additional length byté c2 0xXX |LEN
5 |Negdtive Response Service Identification M 0x7F ATPNR
6 |AccepsTimingParameter Request Service Identification M 0x83 ATP
7 |RespomnseCode 2 = generalReject M 0x10 RC
8 |Checksum M 0xXX CS

a  ForISO 14229-6 implementations, other negative response codes are possible and are defined in ISO 14229-1. For other
implementations, the negative response codes apply as defined in SO 14230-3.

1 Thepresence ofthe targetand source address byte depends on the content of the formatbyte: ‘10xx xxxxp or ‘11xX XXxXXp .

2 The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y’.

40 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=0a0576177803266b93baf8b2067895e6

	Table tab_1
	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_4
	Figure fig_1
	Section sec_5
	Figure fig_2
	Section sec_6
	Table tab_b
	Figure fig_3
	Table tab_c
	Figure fig_4
	Section sec_7
	Section sec_7.1
	Section sec_7.2
	Section sec_7.3
	Section sec_7.4
	Section sec_7.4.1
	Section sec_7.4.2
	Section sec_7.4.3
	Section sec_7.4.4
	Section sec_7.4.5
	Section sec_7.4.6
	Section sec_7.4.7
	Section sec_7.4.8
	Section sec_7.5
	Section sec_7.5.1
	Section sec_7.5.2
	Section sec_7.5.3
	Section sec_7.5.4
	Section sec_7.5.5
	Section sec_7.5.6
	Section sec_7.5.7
	Section sec_7.5.8
	Section sec_7.5.9
	Section sec_7.5.10
	Section sec_7.5.11
	Section sec_8
	Section sec_8.1
	Section sec_8.2
	Table tab_2
	Section sec_8.3
	Section sec_8.3.1
	Table tab_3
	Table tab_d
	Figure fig_5
	Section sec_8.3.2
	Table tab_4
	Table tab_e
	Figure fig_6
	Section sec_8.3.3
	Section sec_8.3.3.1
	Section sec_8.3.3.2
	Table tab_5
	Section sec_8.3.3.3
	Table tab_f
	Figure fig_7
	Section sec_8.3.3.4
	Table tab_6
	Table tab_7
	Section sec_8.3.4
	Section sec_8.3.4.1
	Section sec_8.3.4.2
	Table tab_8
	Table tab_9
	Section sec_8.3.5
	Table tab_g
	Figure fig_8
	Table tab_10
	Section sec_8.3.6
	Section sec_8.4
	Section sec_8.4.1
	Figure fig_9
	Table tab_11
	Section sec_8.4.2
	Table tab_12
	Section sec_8.4.3
	Table tab_13
	Section sec_8.4.4
	Table tab_14
	Section sec_8.4.5
	Section sec_9
	Section sec_9.1
	Table tab_h
	Figure fig_10
	Section sec_9.2
	Section sec_9.2.1
	Figure fig_11
	Section sec_9.2.2
	Section sec_9.2.3
	Section sec_9.2.4
	Table tab_15
	Section sec_9.2.5
	Table tab_i
	Figure fig_12
	Section sec_9.3
	Section sec_9.4
	Section sec_10
	Section sec_10.1
	Section sec_10.2
	Section sec_10.2.1
	Table tab_16
	Section sec_10.2.2
	Table tab_17
	Table tab_18
	Table tab_19
	Section sec_10.3
	Table tab_j
	Figure fig_13
	Section sec_10.4
	Table tab_k
	Figure fig_14
	Section sec_11
	Section sec_11.1
	Section sec_11.1.1
	Section sec_11.1.1.1
	Section sec_11.1.1.2
	Section sec_11.1.2
	Table tab_20
	Table tab_21
	Table tab_22
	Section sec_11.2
	Section sec_11.2.1
	Section sec_11.2.1.1
	Section sec_11.2.1.2
	Section sec_11.2.2
	Table tab_23
	Table tab_24
	Table tab_25
	Section sec_11.3
	Section sec_11.3.1
	Section sec_11.3.1.1
	Section sec_11.3.1.2
	Section sec_11.3.2
	Table tab_26
	Table tab_27
	Table tab_28
	Table tab_29
	Section sec_11.4
	Section sec_11.4.1
	Section sec_11.4.1.1
	Section sec_11.4.1.2
	Table tab_30
	Section sec_11.4.1.3
	Section sec_12
	Section sec_13
	Section sec_13.1
	Section sec_13.1.1
	Table tab_31
	Section sec_13.1.2
	Table tab_32
	Section sec_13.2
	Section sec_13.2.1
	Table tab_33
	Section sec_13.2.2
	Table tab_34
	Section sec_13.2.3
	Table tab_35
	Section sec_13.3
	Section sec_13.3.1
	Table tab_36
	Section sec_13.3.2
	Table tab_37
	Section sec_13.3.3
	Table tab_38
	Annex sec_A
	Annex sec_A.1
	Annex sec_A.2
	Annex sec_B
	Table tab_B.1
	Annex sec_C
	Table tab_C.1
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Reference ref_7
	Reference ref_8
	Reference ref_9
	Reference ref_10
	Reference ref_11
	Reference ref_12
	Reference ref_13
	Reference ref_14
	Reference ref_15
	Reference ref_16
	Reference ref_17
	Reference ref_18
	Reference ref_19
	Reference ref_20
	Reference ref_21
	Reference ref_22
	Reference ref_23
	Reference ref_24
	Reference ref_25
	Annex C
(informative)

Protocol comparison of initialization sequence
	Bibliography
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms, definitions, symbols, and abbreviated terms
	3.1	Terms and definitions
	3.2	Abbreviated terms
	4	Conventions
	5	Document overview
	6	Physical bus topology
	7	Data link layer overview
	7.1	General
	7.2	Format description of data link layer services
	7.3	Services provided by the data link layer to higher layers
	7.4	Specification of DoK-Line data link layer service primitives
	7.5	Service data unit specification
	8	Protocol initialization
	8.1	General
	8.2	Timing parameters for 5-BAUD_INIT
	8.3	Protocol determination
	8.4	Protocol-specific key bytes
	9	Message definition
	9.1	Message structure
	9.2	Message header
	9.3	Protocol data unit (PDU)
	9.4	Checksum byte (CS)
	10	Protocol timing requirements
	10.1	General timing measurement requirements
	10.2	Protocol timing parameter definition
	10.3	Inter-byte message timing
	10.4	Data link layer timing at T-Data interface
	11	Communication services
	11.1	StartCommunication service
	11.2	StopCommunication service
	11.3	AccessTimingParameter service
	11.4	SendData service
	12	Data collisions
	13	Error handling
	13.1	Error handling during physical/functional 5-BAUD initialization
	13.2	Error handling during physical/functional FAST_INIT
	13.3	Error handling after physical/functional initialization
	Annex A
(normative)

Server and client addresses for 5-BAUD_INIT
	Annex B
(informative)

Recommended server and client addresses
	Annex C
(informative)

Protocol comparison of initialization sequence
	Bibliography

