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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.
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Introduction

This document has been 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 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 the
following:

— DiagngstiTServices (fayer 7 ), Specifled M IS0 14229-1, 1SO 14229-6;
— Preserftation layer (layer 6):
— vehicle manufacturer specific;

— legislated WWH-OBD: ISO 27145-2, SAE 1930-DA, SAE J1979-DA, SAE J2012-DA, SAE ]1939:2011,
Agpendix C (SPN), SAE J1939-73:2010, Appendix A (FMI);

— Session layer services (layer 5):
— legislated OBD: specified in ISO 14229-2;
— legislated WWH-O0BD: specified in ISO 14229-2;
— Transport layer services (layer 4), specified in ISO 14230-2;
— Netwoyk layer services (layer 3), specified in ISO 14230-2;
— Datalink layer (layer 2), specified in ISO 14230-4, [S0*14230-2;
— Physicpl layer (layer 1), specified in ISO 14230/1;

in accordance with Table 1.

Table 1 + Enhanced and legislated OBD diagnostic specifications applicable to the OSI layefs

0SI seveh lavera Enhanced Legislated OBD Legislated WWH-0OBD
y diagnostics (On-Board Diagnostics) (On-Board Diagnostics)
Applicatiop (layer 7) Ilg(()) 1133316 ISO 15031-5 ISO 14229-1, IS0 27145-3
ISO 15031-2, [SO 27145-2, SAE 1930-DA,
vehicle IS0 15031-5, SAE J1979-DA, SAE J2012-DA,
Presenftation {anufacturer [SO 15031-6, SAE J1939:2011,
(lay¢r 6) specific SAE J1930-DA, Appendix C (SPN),
P SAE J1979-DA, SAE J1939-73:2010,
SAE J2012-DA Appendix A (FMI)
Session (fayer5) 1SO1#225-2
Transport (layer 4 -
port(layer4) |, 14230-2 | 150 15765-2 130 15765-4,
Network (layer 3) ISO 15765-2
Data link (layer 2) | 1SO 142302 | 1S011898-1 |1SO15765-4 RoLaTes 1SO 27145-4
. [SO 11898-1, [SO 11898-1,
Physical (layer 1) ISO 14230-1 1SO 11898-2 1SO 11898-2
a  Seven layers according to ISO/IEC 7498-1 and ISO/IEC 10731.

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

Part 2:
Data link layer

This document specifies data link layer services tailored to meet the requirements of U
vehjcle communication systems on K-Line as specified in ISO 14230-1. It has be€nydefined in
with the diagnostic services established in ISO 14229-1 and ISO 15031-5;but is not lim
with them and is also compatible with most other communication needs for in-vehicle net
profocol specifies an unconfirmed communication.

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

pr

This document provides the data link layer services/td support different applica
implementations like the following:

The following documents are referred to in the text in such a way that some or all of th
conptitutes requirements of this document. For dated references, only the edition cited 3
undated references; the latest edition of the referenced document (including any amendmen

[SO|14230-4; Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 4: Requi
emiksion-reldted systems

3

—-

Scope

nitive interface as specified in ISO 14229-2.

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

emissions-related OBD as specified in ISO 45031, SAE J1979-DA and SAE J2012-DA;

in addition, this document clarifies, the differences in initialization for K-line protoc
in ISO 9141 and ISO 14230. This. is,important since a server supports only one of th

determination procedure.

Normative references

IART-based
hccordance
ted to use
lworks. The

ed service

tion layer

hctionality,

bls defined
e protocols

mentioned above and the client’has to handle the coexistence of all protocols during the protocol

Pir content
pplies. For
[s) applies.

rements for

Terms, definitions, symbots and abbreviated terms

3.1 Terms and definitions

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

© ISO 2016 - All rights reserved
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3.11

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

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

3.1.4
server
function th

3.1.5
client
function th

Note 1 to
interpretati

3.2 Symbols and abbreviated terms

between client and servers and consists of a K-Line and an optional L-Line

at is part of an electronic control unit and that provides the diagnostic sepvices

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

entry: A tester normally makes use of other functions such. as database management, spefific
on, human-machine interface.

5-BAUD_INIT 5-baud initialization

ISO 9141-2|5-BAUD_INIT Protocol on K-Line aceording to ISO 9141-2 including 5-BAUD_INIT
ISO 1423042 5-BAUD_INIT  Protocol on K-Linéaccording to ISO 14230-2 including 5-BAUD_INIT
[SO 1423042 FAST_INIT Protocol on K-Line according to ISO 14230-2 including FAST_INIT
ISO 1423044 5-BAUD_INIT  Protoc6l on K-Line according to ISO 14230-4 including 5-BAUD_INIT
[SO 1423044 FAST_INIT Priotocol on K-Line according to ISO 14230-4 including FAST_INIT
bus converjter electronic control unit that links bus systems

client external test equipment

confirm confirmation service primitive

Cvt Convention: 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

2 © ISO 2016 - All rights reserved
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DoK-Line_SA

DoK-Line_TA

DoK-Line_TAtype

data link source address
data link target address

data link target address type

1SO 14230-2:2016(E)

indication indication service primitive

LEN Length byte

Mtype message type

reqpest 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

Dol-Line_PDU data link protocol data unit

DoHl-Line_SA data link source address

DoK-Line_SDU data link service data unit

P1Receiver inter-byte timing parameter-of the server

P2skrver time between client réquest and server response or two serverjresponses
P3client time between end-of server responses and start of new client r¢quest
P4sknder inter-byte timing parameter of the client

SA sourceaddress

seryer electronic control unit (ECU)

TA target address

4
Thi

UAl](T
wup

Conventions

universal asynchronous receiver and transmitter

wake up pattern

5 document is based on the conventions discussed in the OSI Service Conventions (ISO/JEC 10731)

ast

Lox £, mH 3 H
le CllJlJl_y IVl UIQSIIUDLIL OCIT VIUTOS.

These conventions specify the interactions between the service user and the service provider.
Information is passed between the service user and the service provider by service primitives, which

may convey parameters.

Figure 1 summarizes the distinction between service and protocol.
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~
Application Layer of the Sender Application Layer of the Receiver

w
Q
E DLService.request DLService.indication DLService.indication DLService.request
S
S
3<
E
;f: DL_SDU with DL_SDU with DL_SDU with DL_SDU with
g‘ SA, TA, DLData SA, TA, DLData SA, TA, DLData SA, TA, DLData

L A A

e 1 Transmission

to peer entity
S PL_SDU with DL_SDU with
s FMT, [SA, TA, DLLength, FMT, SA, TA, DLLength,
a DLData,CS DLData, CS
S
[
>
< y
= DL_SDU with DL_SDU with
'; FMT, SA, TA, DLLength, FMT, SA, TA, DLLengtl,
g DLData, CS DLData, CS
Transmission
Data Link Layer of the Sender to peer entity Data Link Layer of the Receiver
~
Figure 1 — Services and protocol
NOTE Figure 1 does not show the confirmation generated on the transmitter side of the message.

This docuinent defines confirmed services. The confirmed'services use the three service primit

request, in

For all sery
same form

5 Docu

Figure 2 sh

Hication and confirmation.

ment overview

ices defined in this document, the request and indication service primitives always have|
ht and parameters.

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

ves

the

Hel.
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___________________________________ T———————————————
Enhanced
Diagnostics |
150 14229-1UDS | @ et ISO 14229-6
0SI Layer 7 Specification and UDSonK-Line
Application requirements > |
|
vehicle manufacturer
OSI Layer 6 specific
Presentation
ISO 14229-2 UDS 1:1 1SO 14229-2 UDS
OsI Layer 5 Session layer services . Sessionlayer services

Session

Emissions-
related OBD

I1SO 15031-5
Emissions-related
OBD services

"

ISO 1503142)}5, -6
Emissions-rejated
OBD'data defipition

\_/'_\

OSI Layer 4
Transport

)

OSI Layer 3
Network

OSI Layer2
Data Kink

[

£ N

Diagnostic communication over K:Line protocol (DoK-Line)
|

1SO 14230-2
DoK-line

Data link layer

—

1SO 14230+4
DoK-Ling

emissions-rejated

Requiremensls for
system

OSI Layer 1
Physical

I\
il

1SO124230-1
DoK-line

Physical layer

Figure 2 — DoK-Line document reference according to OSI model

6 Physical bus topology

DoK-Line is a bus concept based on a serial link consisting of one or two physical lines.

© IS0 2016 - All rights reserved
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Figure 3 shows the server and client topology.

Server 1 Server 2 Server n Client

E S

A A A [

| | |

e e e e = | R _______ 1

2
Key

1 K-Line

2 L-Line (optional)
Figure 3 — Server and client topology

“K-Line” is|used for communication and initialization, “L-Line” (optional) is used for initialization dnly.
Special cases are node-to-node connection that means only one server (ECU) pn.the line, which also|can
be a bus converter.

The follow|ng recommendations apply:
— itisrefommended to no longer support the L-Line in server (ECGU) hardware;

— client (external test equipment) hardware shall support the'L-Line if compliance to ISO 1503144 is
requirgd.

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

Figure 4 illustrates an example of multiple servers (ECUs) connected with the K-Line to the cljent
(external test equipment). Server 1.2 (ECU 1.2) functions as a gateway (bus converter) and is operating
on a bus system (e.g. ISO 15765, SAE J1850).

Server 2.1 Server.2.2 Server 2.m
2 A
A
Server 1.2
Server.l1.1 Bus Converter/ Server 1.n Client
Gateway
A A 1 A
Key
1 K-Line

2 arbitrary bus system

Figure 4 — Gateway topology example
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7 Data link layer overview

7.1 General

This document specifies the data link layer services which are used in client-server based systems
to transmit data from one to the other entity. The client, referred to as 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
external test equipment, but can in some systems also be an on-board test equipment. The usage of data

linll]l
equlipment. It is possible to have more than one client (test equipment) in the same vehicle s}

In d
intq

7.2

All

ser

whg

7.3

The
offe

Thd

layer services 1s Independent irom the external test equipment being an off-board or on

rder to describe the function of the data link layer, services provided to higher layd
rnal operation of the data link layer has to be considered.

Format description of data link layer services

lata link layer services have the same general format. Service primitives are written in t

(

[parameter 1,

)

yice name.type

parameter 2, parameter A3,

pre

service_name is the name of the diagnostic seryice (i.e. DL_Data);

type indicates the type of the service primitive (i.e. request);

[parameter 1, ..] are parameters that depend on the specific service (i.e. parameter 1 c4g

ter list may be empty.

Services provided by the data link 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 layeryi.e. transmission/reception of data, setting of data link layer p:

service access poifttof the data link layer provides the following service primitives as s

Using the service primitive request (service_name.request), a service user request
from the service provider.

Usingthé’service primitive indication (service_name.indication), the service provide
servige user about an internal event of the network layer or the service request of a pe
layer entity service user.

Lboard test
rstem.

rs and the

he form:

n be the

source address of theSender). The brackets indicate that this part of the parame-

b functions
\rameters.

ecified.

5 a service

- informs a
br protocol

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

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

The following 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: this service confirms to the higher layers that the DoK-Line

communication has been carried out (successfully or not).

© ISO 2016 - All rights reserved
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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.

— DL_Data_FB.indication: this service is used to signal the beginning of a message reception to
the upper layer.

— DL_Data.indication: this service is used to provide received data to the higher layers.

— DI

_Data confirm: this service confirms to the higher layers that the requested service has

een

ca

c¢) InputQutputControl services

These
fixed s

— D
lay

— Dd
as

d) Protoq

These

paramgters.

— Dd
sp

— Dd
to

7.4 Speq

7.4.1 DL

The servic
the receive

Each time the DL_Data:request service is called, the data link layer shall signal the completion (or fail

of the mess

DL Data.rq

fried out (successfully or not).

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

K-Line_IOControl.request: this service is used to request the execution of a specific data
rer sequence.

K-Line_IOControl.confirm: this service confirms to the upper layér that the request to exe
pecific data link layer sequence has been done (successfullyr not).

rol parameter setting services

services, of which the following are defined, enable the dynamic setting of prot

K-Line_ChangeParameter.request: this service is used to request the dynamic settin
ecific internal parameters (i.e. timing parameters).

change a specific protocol parametérhas been carried out (successfully or not).
ification of DoK-Line data link layer service primitives

| Data.request

e primitive requests®ransmission of <MessageData> with <Length> bytes from the send¢
 peer entities idéntified by the address information in SA and TA.

age transmission to the service user by means of issuing a DL_Data.confirm service call.

quesy (
SA

Fain

ink

ute

bcol

b of

=]

K-Line_ChangeParameter.confirm: this'service confirms to the upper layer that the reqfiest

rto

ire)

IA

Tatype
<MessageData>
<Length>

)

7.4.2 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-Line> provides the status of the service request.

DL Data.confirm (

SA
TA
Tatype
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<Result DoK-Line>
)

3 DL_Data_FB.indication

The data link layer issues the DL_Data_FB.indication service. The service primitive indicates to the
adjacent upper layer the arrival of the first byte (FB) of a message received from a peer protocol entity
identified. This indication shall take place upon reception of the first byte (FB) of a message.

The DL_Data_FB.indication service shall always be followed by a DL_Data.indication service call from

the

DL _

Thd
stay

multiple messages can be pending in the data link layer at a time), therefore the first byte

doe)
the

7.4

The
Lin

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

The

DL _

7.4
Thd

Eac

con

data link layer to indicate the completion (or failure) of the message reception.
)ataitb.lndlcatlon (

SA

TA

Tatype

<Length>

<Result DoK-Line>

)

re is no address information contained in the indication, because the first’byte only in
t of a message. There can only be one message transmitted on the data link layer at

5 not require any address information. The final indication of the-message reception y
address information for the received message.

4 DL_Data.indication

> events and delivers <MessageData> with <Length> bytes received from a peer prof

Data.indication (

SA

TA

Tatype
<MessageData>
<Lengih>

<Résult DoK-Line>
)

5 DoK-Line_Initaequest
service primitiverequests the initialization of the data link layer.

h time the DeK-Line_Initialize.request service is called, the data link layer shall signal the
failure)-0f the message transmission to the service user by means of issuing a DoK-Ling
firm service call.

dicates the
a time (no
indication
yill contain

data link layer issues the DL_Data.indication servicexThe service primitive indicates <Rlesult_DoK-

ocol entity

parameters <MessageData> and <Length>are only valid if <Result_DoK-Line> equals DoK-Line_OK.

Completion
_Initialize.

DoK

FLime Initialize.request (

O
TA
<InitializationModeIdentifier>

)

7.4.6 DoK-Line_Initialize.confirm

The data link layer issues the DoK-Line_Initialize.confirm service. The service primitive confirms the
completion of a DoK-Line_Initialize.request service. The parameter <Result_Initialize> provides the
status of the service request and the parameter <InitializeResultData> provides result data of the
performed input output control, i.e. key bytes.

DoK

©IS

-Line Initialize.confirm (

<Result Initialize>
<InitializeResultData>
)
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7.4.7 DoK-Line_ChangeParameter.request

The service primitive is used to request the change of an internal parameter’s value on the local protocol

entity. The

<Parameter_Value> is assigned to the <Parameter> (see 10.2 for parameter definition).

A parameter change is always possible except after reception of the first byte (DL_Data_FB.indication)
until the end of the reception of the corresponding message (DL_Data.indication).

DoK-Line ChangeParameter.request

(
<Parameter>
<Parameter Value>

)

This is an

7.4.8 Do

The servic
(see 10.2 fq

DoK-Line

7.5 Sery

7.5.1 SA
Type: 1b
Range: 001
Descriptio

The param
the physicz

For the tra
service red

For the trg
service req

The client

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

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
yte unsigned integer value
6~ FF16
N

eter SA shall be used to encode clientiand server identifiers and it shall be used to repre
1 location of a client or server.

nsmission of data from the'elient to the server, SA represents the client identifier in
uest, service indication, and'service confirmation.

nsmission of data fromr the server to the client, SA represents the server identifier in
uest, service indication, and service confirmation.

chall always be Jocated in one external test equipment only. There shall be a strict, one

one, relatigpn between.dliént identifiers and source addresses. Each client identifier shall be enco

with one §
each client

A server n

A value.dfymore than one client is implemented in the same external test equipment, t
shall liave its own client identifier and corresponding SA value.

ag-be implemented in one ECU only or be distributed and implemented in several ECU

Vice

ent

the

the

-to-
ded
hen

s, If

a server is

. 1 PR AnFald i 1 1 LR T b | 1. 1 PR QA 1 1 e :
HITPITIIICIILCU 11T UTIT LUU Ullly, UITITIU SIIdIT DC TIHHCOUTU WILIT UIIT oA vdIutT Ullly. 11 d S5TI Ver 1S

distributed and implemented in several ECUs, then the server identifier shall be encoded with one SA
value for each physical location of the server.

752 TA

Type:

, Target Address

1 byte unsigned integer value

Range: 0016 - FF16

Description:

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

10

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=b5aad1b9d0f00e94f39936000fc8a284

1SO 14230-2:2016(E)

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

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

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

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

7.5]3 TAtype, target address type
Typle: enumeration

Rarjge: physical, functional
Description:

Thegparameter TAtype is an extension to the TA parameter. It shall be usedto encode the communication
modlel used by the communicating peer entities of the data link layer. Two communicatjon models
are| specified: one-to-one communication called physical addressing and one-to-n comfnunication
called functional addressing (for the format of the format byte in the DoK-Line_PDU to hanglle the two
addlressing types, see 9.2.1).

7.514 <Length>
Type: 1 byte
Rarge: 0016 - FF16
Deslcription:

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

7.55 <MessageData>
Type: string of bytes
Rarjge: not applicable
Description:

Thip parametepincludes all data the higher layer entities exchange.

7.5]6 ,<Result_DoK-Line>

Typer~Zenumeration
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 discovered at the same time, then the data link layer entity shall use the parameter value first
found in this list in the error indication to the higher layers.

— 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.

© IS0 2016 - All rights reserved 11
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— DoK-Line_TIMEOUT_P1

This parameter is issued to the protocol user when the timer DoK-Line_P1 has passed its timeout

value DoK-Line_P1y.x. This parameter can be issued to service user on the server side.

— DoK-Line_TIMEOUT_P4

This parameter is issued to the protocol user when the timer DoK-Line_P4 has passed its timeout

value DoK-Line_P4 ;. This parameter can be issued to service user on the client side.

— DoK-Line_UNEXP_PDU

This pprameter is issued to the service user upon reception of an unexpected protocol data-
This pgrameter 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
upper layer,

7.5.7 <InitializationModeldentifier>
Type: 1 bjte unsigned integer value
Range: 0016 - FF16

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 proyide the resulting key bytes.

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

7.5.8 <InitializationResultData>
Type: string of bytes
Range: notlapplicable
Description:

This paranpeter includes alldata provided by the initialization procedure, i.e. key bytes.

7.5.9 <Result_Initialization>

Type: enymeration

nit.

the

bnt).

Range: DoK-Lihe 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
be issued to a service user on both the sender and receiver side.

can

12 © IS0 2016 - All rights reserved


https://standardsiso.com/api/?name=b5aad1b9d0f00e94f39936000fc8a284

1SO 14230-2:2016(E)

DoK-Line_RX_ON

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-Line_ WRONG_PARAMETER

This parameters 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.

7.5
Typ
Ran
Des
Thi
thig
int
7.5
Typ
Ran
Des
Thi

DoK-Line_ WRONG_VALUE

This parameter is issued to the service user to indicate that the service did_not exed
an out of range <Parameter_Value>. This parameter can be issued to the service user ¢
receiver and sender side.

10 <Parameter_Value>

e: 1 byte unsigned integer value
ge: 0016 - FF16

cription:

5 parameter is assigned to a protocol parameter <Patameter> as indicated in the servicg
document. The upper layer can, for example, configure what kind of DoK-Line_FMT sha
he DoK-Line_SDU when transmitting a message (see Clause 9).

11 <Result_ChangeParameter>

e: enumeration

ge: DoK-Line_OK, DoK-Line_RX (ON, DoK-Line_ WRONG_PARAMETER, DoK-Line_ WRONG
cription:

5 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 par
be issued to'a service user on both the sender and receiver side

DoK-Lsine”RX_ON

This parameter is issued to the service user to indicate that the service did not exec

ute due to
n both the

b section of
1 be placed

| VALUE

hmeter can

lite since a

iskued to the

©IS

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 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 parameter is issued to the service user to indicate that the service did not execute due to
an out of range <Parameter_Value>. This parameter can be issued to the service user on both the

receiver and sender side.

02016 - All rights reserved

13


https://standardsiso.com/api/?name=b5aad1b9d0f00e94f39936000fc8a284

ISO 14230-2:2016(E)

8 Protocol initialization

8.1 General

This document and ISO 9141-2 define three different methods to accomplish asynchronous-to-
synchronous communications.

The three protocols are separate and distinct:

— S0 9141-2 with 5-BAUD_INIT initialization;

— this ddcument with 5-BAUD_INIT initialization;
— this ddcument with FAST_INIT initialization.

[SO 1423014 states that all emissions-related OBD ECUs on a single vehicle shall onlysupport or;lle of
either the |[5-BAUD_INIT OR the FAST_INIT. ISO 9141-2 also defines a 5-BAUD_INIT,'sequence, which
is differentiated from the ISO 14230-2 5-BAUD_INIT sequence by the key bytés'that the velicle
responds with.

8.2 Timjng parameters for 5-BAUD_INIT

Table 2 shdws timing values for 5 baud initialization. These are fixed yalues. They cannot be changeg by
the AccessCommunicationParameter service.

Table 2 — Timing parameters for 5.BAUD_INIT

Timi Values
ming pa- (ms) Description
rameter -
min | max

w1 60 300 |Time from end of the address byte to start of synchronization pattern.

w2 5 20 |Time from end ofthe'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.

8.3 Protiocol determination

8.3.1 5-BAUD_INIT according to ISO 9141

ISO 9141 3-BAUD_INIT initialization starts with a sequence by the client (external test equipmgnt)
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.
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Table 3 — ISO 9141 initialization procedure with 5-BAUD_INIT

# Step client/ Description
server

1 |Address byte trans- client |Address byte at5 baud including start and stop bit takes 2 s.
mission

2 |Address byte vali- server |Validation of the address byte internally in the vehicle servers, which
dation takes the time W1 (20 .. 300 ms).

3 |Synchronization server |Exactly one vehicle server will respond with the synchronization byte
byte transmission 5516 informing the external test equipment of the new baud rate.

4 |Synchronization client |Reconfiguration has to be done within 5 ms.
byte validation and
set new baud rate

5 |Key bytes transmis- server |The vehicle server which has sent the synchronizatjon bytq shall wait
sion the time W2 (5 .. 20 ms) for the client to reconfiglre to the hew baud

rate. Then, this vehicle server will send thetwo key bytes.

6 |Key bytes validation client |See 8.4 for protocol specific key bytes.

According to the received key bytes, thelexternal test equipment (client)
has to configure the following:

— [S0 9141 protocol;
— header format;

— timing (P2nin).

7 |Inverted key byte client |Asan acknowledgenient of reception of the key bytes, the c|ient, after
#2 transmission waiting W4 (25 ,.50 ms), shall then send the inverted key byte #2 to
the vehicle servers.
g |Validation of invert- server |Evaluation-ofinverted key byte.
ed key byte
9 |Inverted address server |After'waiting another period equal to W4, the vehicle server which
byte transmission has-sent the synchronization byte shall then invert the inifialization

address byte and send it to the client as the “ready to comthunicate”
signal. This ends the initialization sequence from the viewpoint of

the server.
10 |Validation of invert- client |Evaluation of inverted address byte. This ends the initializgtion se-
ed address byte quence from the viewpoint of the client.

Figlire 5 shows the initialization with 5-BAUD_INIT according to ISO 9141-2.
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8.3.2

ISO 14230
the vehicle|

byte sets afe defined in84.2 and 8.4.4.

Table 4 deffines theinitialization procedure with 5-BAUD_INIT according to this document.

5-BAUD_INIT according-to this document

timing value (25 .. 50 ms) depends on the key bytes (normal timing)
timing value (0 .. 50 ms) depends on the ke{; bytes (extended timing)
timing value (55 .. 5 000 ms) depends on'the key bytes

Figure 5 — Initialization with 5-BAUD_INIT according to I1SO 9141-2

5-BAUD_INIT iscidentical to the ISO 9141 5-BAUD_INIT, except for the key bytes sent f
to the external tést equipment. The definition in Table 11 is valid for both protocols. The

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

fom
key

byte validation and
set new baud rate

# Step client/server Description

1 |Address byte client Address byte at 5 baud including start and stop bit takes
transmission 2 seconds.

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 synchroniza-
byte transmission tion byte 5516 informing the external test equipment of the new

baud rate.
4 |Synchronization client Reconfiguration has to be done within 5 ms.

16
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ed address byte

Table 4 (continued)
# Step client/server Description
5 |Key bytes trans- server The vehicle server which has sent the synchronization byte
mission shall wait the time W2 (5 .. 20 ms) for the client to reconfigure
to the new baud rate. Then this vehicle server will send the two
key bytes.
6 |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 the following:
— protocol stated in this document;
— header format;
— timing (P2min)-
' |Inverted key byte client As an acknowledgement of reception of the)key bytes,|the client,
#2 transmission after waiting W4 (25 .. 50 ms), shall thén-send the invqrted key
byte #2 to the vehicle servers.
8 [Validation of in- server Evaluation of inverted key byte
verted key byte
) |Inverted address server After waiting another perjed equal to W4, the vehicle perver
byte transmission which has sent the synchronization byte shall then inyert the in-
itialization address byte and send it to the client as th¢ “ready to
communicate” sigial. This ends the initialization seqyence from
the viewpoint of.the server.
10 |Validation of invert- client Evaluation ofinverted address byte. This ends the inifialization

sequence frfom the viewpoint of the client.

e 6 shows the initialization with 5-BAUD. INIT according this document.

Figlr
5 baud initialization
(5-BAUD_INIT)

- Initializationywith communication baudrat > CommunicatiQn=——
B =
S 2 synch —_— *Z 1 3
w ; 5 baud address % w1 byte W2-{ KB1 | W3 | KB2 w4 KB2 W4 (ADDR (5. 5000ms)_>
- -
< [ L g PP PP D¢ PE—P¢ P> 5000ms)
diagpostic service
request message
LSB MSB.
| ! | |
Client Server transmission Client Server Client
transmission tr ission tr ission trhnsmission
Key
1 |R3glient timing value (55 .. 5 000 ms) depends on the key bytes (normal timing)

2

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

Depending on the address byte, the high periods can be longer than W5 and may be interpreted as idle times.

8.3.

8.3.

Figure 6 — Initialization with 5-BAUD_INIT according to this document

3

3.1 General

FAST_INIT according to this document

All servers (ECUs) which are initialised shall use a baud rate of 10 400 baud for initialization and
communication.

© ISO 2016 - All rights reserved
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The client (external test equipment) transmits a wake-up pattern (WuP) on K- and L-Line synchronously.
The pattern begins after an idle time on the K-line with a low time of Tjpj;.. The client (external test
equipment) transmits the first bit of the StartCommunication service after a time of tyyp following the

first falling

edge.

8.3.3.2 Timing values of FAST_INIT according to this document

Table 5 defines the timing values of FAST_INIT according to this document.

Table 5 — Timing values of FAST_INIT according to this document

Timing . - Timing Maxim
I Minimum timing value S
parametel value |timing vallue
(ms)
name (ms) {ms)
Tidle First transmission after power on W5 See Tablg 2
After completion of StopCommunication service P3mm see Table|17
After stopping communication by timeout P3,x (starting with a 0 0
falling edge)
TiniL 24 25+ 26
Twup 49 50+ 51
8.3.3.3 Ipitialization sequence of FAST_INIT according to this document
The transfer of a wake-up pattern WuP as described above is followed by a StartCommunication reqfiest
message friom the client (external test equipment) and a resp@nse message from the server (ECU). [The
first messdge of a fast initialization always uses a header Wwith target and source address and without
additional [length byte. A server (ECU) may answer back with or without address information pnd
length byte¢ and tells its supported modes within the\key bytes. The pattern begins with a falling ¢dge
after an id|e time on K-line. While communicationcis running, it is not necessary for a server (ECU|) to
react wher] receiving a wake-up pattern WuP.
Figure 7 sHows the initialization with FAST_INIT according to this document
<< Fast initialization (FAST_INIT) ommunication >
1
€—Twup(50ms)—p] |€«—P2(25 .. 50ms) P3(55 .. 5000ms)-» D
(€25 ms—>[€-25ms—p|
[
[ StartCommunication StartCommunication diagnostic service
request message response message request message
[€—Tidle—>}€—TiniL—»| < 10400 Baud »
P v) Client transmission I IServertransmissionI I Client transmission I I
Key
1  P3(lient 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 this document

IMPORTANT — The FAST_INIT initialization stated in this document is successful if the vehicle
has responded with a StartCommunication positive response message on a StartCommunication
request message PDU = [SID] 8116 request message. If there is no vehicle StartCommunication
positive response message, the initialization sequence has failed.

18
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8.3.3.4 Message sequence of FAST_INIT according to this document

FAST_INIT stated in this document begins with the WuP transmitted by the client to the vehicle
that is 50 ms long. This pattern is followed immediately by a StartCommunication request message
from the client to the vehicle. The vehicle should then respond to the external test equipment with a
StartCommunication response message, including a pair of key bytes.

The StartCommunication request message comprises a format byte, target address byte, source address
byte and a service identifier byte of 811¢.

Table 6 defines the StartCommunication request message for this document.

Table 6 — StartCommunication request message for this document

Byjte Parameter Name Cvt | Byte Value Mnemonic

] Format byte = [ M XX465 [ FMT
physical addressing 8116
or or
functional addressing | Cl16]

y Target address byte M XX16 TGT

] Source address byte M XX16 SRC

4 StartCommunication Request Service Id M 8116 STC

f Checksum M XX16 CS

Thg StartCommunication response message is alsoccomprised of a format byte, target adflress byte,
soufce address byte and a service identifier byte of C11e.

Tabje 7 defines the StartCommunication respornse message for this document.

Table 7 — StartCommunhication response message for this document

Byte Parameter Name Cvt | Byte Value | Mnemonic

Format byte M XX16 FMT

y Target address byte M XX16 TGT
Source address byte M XX16 SRQ

4 StartCommunieation Response Service Id M Clie ST(

k KeyByte #1la M XX16 KB1

q KeyByte #22 M XX16 KBZ

T [Checksum M XX16 CS

a  |The key'bytes are defined in 8.4.

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

8.3.4 FAST_INIT according to ISO 14230-4

8.3.4.1 General

All emissions-related servers (ECUs), which are initialized, shall use a baud rate of 10 400 baud for
initialization and communication.

The client (external test equipment) transmits a wake-up pattern (WuP) on K- and L-Line synchronously.
The pattern begins after an idle time on the K-line with a low time of Tjuj1.. The client (external test
equipment) transmits the first bit of the StartCommunication service after a time of tyyp following the
first falling edge.
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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 pattern is 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 C116, the target address 331¢, the source address (client)
F116. The StartCommunication request service identifier is 811¢.

Table 8 deffmes the StartCommunication request message for 15O 14230-4.

Table 8 — StartCommunication request message for ISO 14230-4

Byte Parameter name Cvt | Byte value Mnemoni¢
Format byte M Clqe FMT
2 |Tarpet address byte M 3316 TGT
3 Soulrce address byte M Elie SRC
4 StartCommunication Request Service Id M 8116 STC
5 Chgcksum M 6616 CS

There is np vehicle response allowed between the “wake-up” pattefrn and the StartCommunicafion
request m¢ssage. The first vehicle response will be a StartCommunication positive response messpge.
A StartConpmunication response message is similarly comprised.of a format byte, a target address bjyte,
a source address byte, a service ID byte, and the key bytes./THe format byte is defined in ISO 15031-5.
Thus, in this StartCommunication response message with three data bytes, the format byte value is 831¢.

Table 9 deffines the StartCommunication response message for ISO 14230-4.

Table 9 — StartCommunicatjon response message for ISO 14230-4

Byte Parameter name Cvt | Byte value Mnemoni¢
1 |Format byte M 8316 FMT
2 |Target address byte M Flie TGT
3 |Source address byte M XX16 SRC
4 |StartCommunication Response Service Id M Clie STC
5 KeyByte #1a M XX16 KB1
6 |KeyByte #22 M XX16 KB2
7 Chgcksum M XX16 CS
a  The key|bytes.are defined in 8.4.

The receptfiomof the StartCommunication response message terminates the initialization sequence

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

NOTE Due to this key byte differentiation, only one 5-BAUD_INIT sequence by the client is necessary to
determine the protocol. This speeds up the initialization process.

Figure 8 shows the client protocol determination by server key bytes for legislated communication as
an example.
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\
! |
| .
I @ Connect external test equipment to DoK-Line 5-BAUD_INIT I
| diagnostic connector (ISO 15031-3) sequence :
|
|
|
| ) 4 '
| |
|
| @ start scanning |
: K-Line [
|
|
| | :
| YES
| > '
|
| >l a) |
: |
| |
| |
|
|
|
| (D K-Line = logic level '1’ |
: |
|
|
| YES :
| P |
| x |
|
| |
| |
| |
| (D send address byte :
I 0x33 at 5 baud I
! |
|
I (D wait I
AN W5 =300 ms I
! |
| A '
| YES |
| |
|
| - receive |
| (D synchronizatiefi byte NO |
| 0x55 I
: |
|
| YES I
: |
| |
. |
| . receive key bytes
® ool et ~>—vop<_vrts, baran, i :
| ; 0x8F6D, 0X8FEF ? I
: |
|
|
| YES YES :
|
|
|
| A 4 ) 4 :
|
| (D sendinverted 2nd key byte send inverted 2nd key byte NO=— |
| send’inverted address byte send inverted address byte :
: |
|
: \ 4 \ 4 \ 4 \ 4 I
'@ start IS0 9141-2 start IS0 14230-4 “°“c:)s]fl’pllf£il'5 ) ( staift :
: FAST_INIT |
|
{ /

1  connect external test equipment (ISO 15031-4) to vehicle diagnostic connector (ISO 15031-3)

external test equipment scans (detects logic level) of K-Line; if “YES”, then branch to step 3

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

external test equipment sends address byte 331¢ 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

external test equipment waits for synchronization byte 5514 from the vehicle; if “NO”, then retry the 5-baud
initialization, andif number of retries reached (“N0O”), then branch to step 9 (start FAST-INIT)
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external test equipment has received key bytes and evaluates, whether the value of the key bytes is either
080816 or 94941¢; if “YES”, then branch to step 8 and if “NO”, then evaluate whether the value of the key bytes is
one of the following 8FE91¢, 8F6B16, 8F6D 16, 8FEF16. If “NO”, then branch to step 9 (non ISO 15031-5-compliant
communication) and if “YES”, then branch to step 8

external test equipment sends inverted 2nd key byte and inverted address byte onto the K-Line to the vehicle;
then branch to step 9

result of client protocol determination is either ISO 9141-2 communication or ISO 14230-4 communication or
is not ISO 15031-5 compliant communication or to start the FAST_INIT of ISO 14230-4 communication

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

There are {

Attem
the cot

Attem
equipn
5-BAU

wo recommended initialization methodologies that will be described here.

bt a 5-BAUD_INIT initialization, followed by a FAST_INIT initialization. This guarantees
rect timings have been maintained.

bt a FAST_INIT initialization, followed by a 5-BAUD_INIT initializatien*For external
hent (clients) which try ISO 14230-2 FAST_INIT prior to the combinedAS0 9141-2/1S0 1423
D_INIT sequence, a wait time shall be implemented as specified in Table 10 before sending

that

test
0-2
the

addregs byte at 5 baud after unsuccessful FAST_INIT.
Table 10 — Wait time between FAST_INIT and ISO 9141/1S0O 14230-2 5-BAUD_INIT sequende
Item Operation Duratign
Transmissipn of address byte 2,0s
W1 validat]jon period + 0,3s
W5 externdl test equipment wait period + 0,3s
Total wait fime sum 2,6s

8.3.6

8.3.1 to §.
communic
comprises

For legislat
for vehicle
initializati
relation to

Injtial data exchange after successful completion of initialization

ition after the initializatiens sequence is specified as communication. Communica
request and response me§sages.

ed OBD, communication starts with a service request message PDU = ([SID] 0114, [PID] O
supported emissionstrelated data. The service request message shall be performed after
bn sequence and.shall be compliant with the ISO 15031-5 and shall have the correct headg
the responded key bytes from the vehicle.

8.4 Profocol specific key bytes

8.4.1 Fo

rmat of key bytes

.3.5 specify the complete initialization sequence for each protocol. Any subsequent

fion

D16)
any
rin

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 1

A
Y

< key byte 2 (8 bits, high byte) >

A
Y
\ 4

< key byte 1 (8 bits, low byte) >

A 4

LSB MSB LSB MSB

time

Figure 9 — Formatofkeybytes
Table 11 defines the key byte.

Table 11 — Definition of key byte

FMT =0 =1
ALO length information in format byte not supported |length information in format byte supported
AL1 additional length byte not supported additional length byte supported
HBO 1 byte header not supported 1 byte header supported
HB1 Target/Source address in header not supported | Target/Source address in header supported
TPO2 normal timing parameter set extended timing parameter set
TP1a extended timing parameter set normal timing parameter set
a  |Only TPO, TP1=0,1and 1, 0 allowed.

8.4]2 Key bytes for emissions-related OBD protocols of ISO 9141-2

ISO| 9141-2 protocol defines two differentypairs of key bytes which can be implemented by the
seryer (ECU). These are either [KB2] 0816 (High Byte) and [KB1] 0816 (Low Byte or [KB2][9416 (High
Byte) and [KB1] 9416 (Low Byte). The difference between both pairs is the value of P2,j, agcording to
Table 12.

Table 12 — Key bytes foriemissions-related OBD of ISO 9141-2 protocol and the required

Key byte #2 | Key byte #1, | Key byte P2min _— -
(hfgh byte) | (low byfe) (dec) (ms) | T'ming Description
0816 0812 10324 25 Normal Request Header: [FMT: 6814] [TA} 6A16]
[SA: Fl16]
Response Header: [FMT: 481¢] [TA: 6B1¢]
[SA: XX16]
946 9416 25804 0 Extended |Response PDU: [SID] [DATA] (maxfmum 7
data bytes)
Response Trailer: [CS]

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

[SO 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 [KB2] 8F1¢ (High Byte), [KB1] E916 (Low Byte)
(i.e. 3 byte header, no additional length byte, normal timing).

The difference between the key bytes is specified in Table 13.
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Table 13 — Key bytes for emissions-related OBD of ISO 14230-4 protocol and the required
header format

Ke};#lz)yw Ke);tll)yw lI)(yet}; Péﬂ“;;“ Timing Description
(high byte) | (low byte) | (dec)
Request Header: [FMT: C216] [TA: 3316] [SA: F116]
Response Header: [FMT: 8X16] [TA: Fl16] [SA: XX16]
8F16 E916 20254 Response PDU: [SID] [DATA] (maximum 7 data

bytes)

Response Trailor: [CS]

Request Header: [FMT: C216] [TA: 3316] [SA: F1}6) [op
tional LEN]

Response Header: [FMT: 8X14] [TA: F116][SA: XX16]
8F16 E916 2025¢ [optional LEN]

Response PDU: [SID] [DATA]

Response Trailor: [CS]
25 Normal |Request Header: [FMT: C21¢]

Response Header: [FMT;8X16]
Response PDU: [SID}[DATA]
Response Trailori\JCS]

8F16 6B16 20274
or

Response Header: [FMT: C21¢] [TA: 3316] [SA: Fl16]
Respanse PDU: [SID] [DATA]

Response Trailor: [CS]
Request Header: [FMT: C21¢] [optional LEN]

Response Header: [FMT: 8X14] [optional LEN]
Response PDU: [SID] [DATA]

Response Trailor: [CS]
8F 16 6D16 20294 or

Response Header: [FMT: C21¢] [TA: 3316] [SA: F116] [0
tional LEN]

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

O

8.4.4 Key bytés for enhanced diagnostics with support of ISO 14230-4

The protocol'given 1n this document defines 19 difierent pairs ol 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 protocol given in this document and the required P2, timing.
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Table 14 — Valid key bytes of protocol given in this document and the required P2,j, timing

Key byte | Key byte Key .

#2 #1 byte P[Zr:;}n Timing I1SO 14230-2He:(:it?)l;ol message PDU
(high byte) | (low byte) | [dec] p g

No further . .

8F16 D016 20004 —  linformation [FMT] no further information

8F 16 D516 20054 [FMT]

8F16 D616 20064 [FMT] [LEN]

8F16 5716 20074 [FMT] [optional LEN]

8F16 D916 2009q [FMT] [TA] [SA]

8F16 DA | 20104 | EXt(z‘:ge‘i [FMT] [TA] [SA] [LEN]

8F16 5B16 20114 Table 18) |[FMT] [TA] [SA] [optional LEN]

8F16 5D16 20134 [FMT] [optional TA] [optional SA]

8F16 5E16 20144 [FMT] [optional TA] [optional SA] [LEN]

[FMT] [optional TA] [optional SA] [optiona [SID]
8F16 DF16 20159 LEN] [DATA]
8F 16 E516 20214 [FMT]
8F 16 E61¢ 20224 [FMT] [LENJ
8F 16 6716 20234 [FMT] [optiohal LEN]

BF 162 E916a 20254 [FMT] [TA] [SA] b

8F1¢ EA1g 20264 | ¢ N‘(’Srgal [FMT] [TA] [SA] [LEN]

BF162 6B162 20274 Table 17) NFFMT] [TA] [SA] [optional LEN]

BF162 6D162 20294 [FMT] [optional TA] [optional SA]

8F16 6E16 20304 [FMT] [optional TA] [optional SA] [LEN]

BF, 62 EF;62 20314 [FMT] [optional TA] [optional SA] [optiona

LEN]

a | Allowed key bytes for ISO 14230-4.
b |The client and server shall always use this message format for legislated emissions-related OBD communigation.
8.4)5 Calculation of decimal value of key bytes
To dalculate the decimal'value, clear the parity bit of both key bytes and then multiply key byfe #2 by 27
and add key byte #1.
Thd key byte value of 2 0004 is out of scope of this document.
9 |Message definition
9.1 —-Message-structure
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

FMT TA 1 SA 1 LEN 1 SID Data CS

[ €——— 1.4 bytes > 1..255bytes ———  p€¢— 1byte —P

checksum calculation

A
\ 4

Key
1 optional, depends on FMT (format byte value)

Figure 10 — Message structure

9.2 Mespage header

9.2.1 Format byte (FMT)

The formaf byte (FMT) contains six bit length (L) information and two bit)address mode (A1, [AO)
informatiop. The client is informed about the use of header bytes by the keybytes.

Figure 11 illustrates the definition of the address mode (A) and the length (L) information.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit1 Bit 0
Al A0 L5 L4 L3 L2 L1 LO
e L5..L0 = 0xXX: 1.. 63 bytes —>

|€— L5..L0 =.0x00: additonal length byte — P

1% [1)% no address informatjon included in header

1% 1p ISO 9141-2: fixed/header bytes: 0x68, 0x48

1 Oy with address.information incl. in header, physical addressing
1p 1s with address information incl. in header, functional addressing

Figure 11 — Format byte structure

The format byte structure includes address mode and length information and is defined as follows.

— L5..L0: defines the‘length of a message from the beginning of the PDU (SID and data) to checkgum
byte (ot include®@):"A message length of 1 to 63 bytes is possible. If LO to L5 = 00000p, then|the
additiqnal length/byte is included in the header as the fourth byte.

— A1, AQ|=10, 1" ISO 9141-2 mode is an exception mode. This mode is not specified in this documlent.
ISO 91412 uses the format bytes 6814 (0110 1000y) and 4816 (0100 1000p). 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.

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 either the address byte at 5 baud as specified in ISO 9141 (see A.1 and
Annex B).

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

The target address is an optional byte and only necessary on multi-node bus topologies. For node-to-
node connections, it may be omitted.

9.2.

3 Source address byte (SA)

The source address of the header defines the source address of the transmitting device (server or
client). The source 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.

Avalilable addresses for the external test equipment are specified in Annex B.

The
nec

9.2

The
byt
long

Thi
che
of a

For

A sq
the
Thd

source address is an optional byte (always used together with the target address byt
pssary on multi-node bus topologies. For node-to-node connections, it may be-onyitted.

4 Length byte (LEN)

additional length byte is provided in the header of the message if-the length in the hea
b (LO to L5) is set to 0 0000y, It allows the transmitting node, to send messages with
ver than 63 bytes. With shorter messages, it may be omitted.

5 byte defines the length of a message from the beginning to'the end of the PDU [header
Cksum byte not included]. A data length of 1 to 255 bytes is possible. The longest messa
maximum of 260 bytes.

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 additionablength byte;

brver is not required to support both' possibilities. The external test equipment is infor
capability of a server via the kéy bytes whether an additional length byte is generally
server has to support the features according to transmitted key bytes.

Table 15 defines the usage of'the Length byte.

Table 15 — Length byte definition

) and only

der format
data fields

byte(s) and
pe consists

med about
supported.

Length Length provided in
Format byte (FMT) Length byte (LEN)
<644 XX00 0000b present
<64¢ 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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Header

<_(DoK-Line_SDU)

—»<«—Payload (DoK-Line_PDU)—————»«¢—Checksum—p|

1 FMT SID Data cs

[ €—1 byte——Pp€¢——1.. 63 bytes——————Pp€¢——1 byte—p|

< checksum calculation: »
¢, Header e Payload (DoK-Line PDU)—pl¢—Checksum—p
AY - J
2 FMT LEN SID Data cs
< 2 bytes > 1..255 bytes————p€¢——1 byte—P|
< checksum calculation >
Header ———  p¢——Payload (DoK-Line_PDU)———  pi€—Checksum—p
- . -
h (DoK-Line_SDU) y - v
3 FMT TA SA SID Data cs
< 3 bytes »le 1.63bytes—<22 g1 byte—P
< checksum calculation >
< Header >« Payload (DoK-Line_PDU)————— p»<¢—Checksum—»
D (DoK-Line_SDU) T - d
4 FMT TA SA LEN SID Data cs
< 4 bytes 3t 1..255 bytes———————— p1€——1 byte—{»
< checksum calculation »
Key
1 header|= format byte (FMT)
2 header[= format byte (FMT) + length byte (LEN)
3 headerf= format byte (FMTh+target address (TA) + source address (SA)
4 headerfr format byte (EMJT') + target address (TA) + source address (SA) + length byte (LEN)

Figure 12 — Message header configurations

9.3 Protlocol data unit (PDU)

The PDU shall contain 1 to 63 bytes or 1 to 255 bytes of data depending on the value of the format byte
(FMT: A1, A0) and the availability of the additional length (LEN) byte. The first byte of the data field is
the Service Identifier (SID). All additional data bytes depend on the selected service. The PDUs of each
service are defined in ISO 14229-6 UDSonK-Line or ISO 14230-3 Keyword protocol 2000.

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.
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Definition 1:

If the message is <1> <2> <3>...<N>, <CS>;

where <i> (1 <=1 <= N) is the numeric value of the ith byte of the message;
then <CS> = <CS>y;

where <CS>; (i=2toN);

is defined as <CS>; = { <CS>i.1 + <i>} Modulo 256 and <CS>1 = <1>.
10|Protocol timing requirements

10.

AU
nec
end

Thd

10.

10.

Tabje 16 defines the inter-byte and. inter-message protocol timing parameters. The inter-h

par

The
sery

1 General timing measurement requirements

ART provides interrupt capabilities in order to notify the communication driver software
bssary operations to ensure reliable communication. The interrupt is'generated by the U
of a valid stop bit sampling.

UART communication driver will generate either of the following:
DL_Data.con (in case of sending the byte);
DL_DataFB.ind (in case of receiving the first byte of a‘tnessage);

DL_Data.ind (in case of receiving any byte afterthe first byte of a message).
2 Protocol timing parameter definition
P.1 Inter-byte and inter-message timing parameters

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

inter-message timing parameters refer to the time between messages either from the ¢
rer or the time between'several messages from one or more server(s).

Table 16 — DoK-Line protocol timing parameter

to perform
ART at the

yte timing

lient to 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 responses
P3 Inter-message time between end of server responses and start of new client requesg
P tter=byte time for aSemnmder of a MesSage

10.2.2 Inter-byte timing parameter set

Table 17 defines the normal protocol timing parameters minimum value, default value, maximum
value and the resolution which shall be used to set a new value by using the communication service
AccessTimingParameter.
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Table 17 — Normal inter-byte timing parameter set (for functional and physical addressing)

Minimum values Maximum values
Timing (ms) (ms)
parameter Default Lo“(’ril;gmit Resolution| Default Uplzrig!(i)mit Resolution
P1 0 0 — 20 20 —
P2 25 0 0,5 50 Calculation, see See Table 19
Table 19
P3 55 0,5 5000 oo (FF1g) 250
P4 5 0,5 20 20 —

Table 18 dg¢fines the extended protocol timing parameters, respectively.

Table 18 — Extended inter-byte timing parameter set (for functional and physical addressing)
Minimum values Maximum values
- (ms) (ms)
Timing L
arameter L. ower .|
P Default Lower_ limit Default limit Default Lowelj limft
(min) . (min)
(min)
P1 0 0 - 20 20 —
P2 0 0 0.5 1000 calculation; see see Table 19
Table 19
P3 0.5 5000 (FF16) 250
P4 5 0.5 20 20 —

Table 19 d¢fines the P2, timing parameter calculation.

Table 19 — P2, timing parameter calculation

Timing Value Resolution Maximum value Maximum value calculation method
parameter (hex) (ms) (ms)
0116 -FO016 25 25t0 6000 (hex value) x (resolution)
Flie 6400
F216 see maximum 12 800
F316 value calcula- 19 200
F416 tion 25600
F516 method 32000
5316 22 ggg (low nibble of hex value) x 256 x 25
P2max F816 51200 Example of FA1¢:
ngg 7 600 (FA16x 010016) x 25 = 64 000
FA1e 64 000
FB1g 70400
FC1g 76 800
FD16 83200
FE16 89 600
FF16 — — Not applicable

10.3 Inter-byte message timing

Figure 13 illustrates the service primitive interface of the data link layer and the inter-byte timing
parameter of the sender (P4) and the receiver (P1).
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__________ a
Sender | Sender Start Start Receiver I ;
- | I ! Receiver
timer I DL_Data 1 DL_Data I timer
] f Restar Stop : '
| P4sender I | P1Receiver I
i (inter-byte ] I (inter-byte |
i time) I I time) I
® . i i
P4‘Selllder_max | b?l[:‘:eQ 1 | P1Receiver max |
@"— - 0ms i | con |- | FB.ind | 0 ms
i [ i |
®- ‘ -i- e i '
P, | REQ | prer '
20 ms - ,. Selllder_max | byte 2 | R.ecelver,max W | . - 20 ms
@ oms | Lcon |- [ Lind | | 0 ms
i ! | )
(9 I W] .req | | | |
| REQ {
20ms . P4‘Sel}der_max I byte 3 | P1Receiver max ' I . - 20ms
(©-- oms ! Lcon | : =] ing | : 0 ms
| 3 . I
| ' : i '
i ~ | . | ) |
20ms -l I I . I | M- 20ms
| | "/ last byte | |
® L Creq |- i .
! : ! REQ I P1 .
| ! byte CS | Receiver_max |
(8- oms i L-con |~ i Lind | J 0 ms
i ] i !
i : : i !
| : l | |
(@ 20ms - : | 3 | ] B~ 20ms
- NN — L I
v time VW \ 4 A 4 V¥ time v
Key
1 |Sender DL_Data.req: data linkdayer sends byte 1
2 |Receiver DL_DataFB.ind: datalink layer indicates a first byte reception; the server starts the P4 tinjer using the
value of P1Receiver = PlReceiver_max
Sender DL_Data.conidata link layer issues a confirmation on reception of transmitted byte via|K-Line read
back; the client starts the P4sender timer using the value of P4sender = P4sender max
3 |Sender DL_Datawreq: data link layer sends byte 2
Receiver DIPata.ind: data link layer indicates a byte reception; the server starts the P4 timer using the value
of PlReceiver = l:’1Receiver_max
Sender-DL_Data.con: data link layer issues a confirmation on reception of transmitted byte via|K-Line read
backs the client starts the P4 timer using the value of P4client = P4client_max
5 < pa | DL 2

rs data Lol 1 Aozt
JUIIUCT DL Jdld.l \4\.1- udalida 1T lﬂy\'l SCIIUO Ll_y \S e
Receiver DL_Data.ind: data link layer indicates a byte reception; the server starts the P4 timer using the value
of PlReceiver = l:'1Receiver_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 P4cjient = P4client_max

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 lDlReceiver = PlReceiver_max

Sender DL_Data.con: data link layer issues a confirmation on reception of transmitted byte via K-Line read back
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9  Receiver: reception of message complete upon P1 timer indicates P1Receiver > P1Receiver max

Figure 13 — Data link layer request message timing

10.4 Data link layer timing at T-Data interface

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

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.

Client_DL_Data.con, Client_N_Data.con: request message byte 2 confirmation.
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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.
Client_DL_Data.con, Client_N_Data.con: request message byte 3 confirmation.
Server_DL_Data.ind, Server_N_Data.ind: request message byte 3 indication.
7  Client_N_Data.req, Client_DL_Data.req: send byte checksum (CS) of request message.
Client_T_Data.con, Client_DL_Data.con, Client_N_Data.con: request message checksum (CS) byte confirmation.
Start P2client timer.

Server_DL_Data.ind, Server_N_Data.ind, Server_T Data: request message checksum (CS) byte indication.
Start P2server timer.

9  Sender(P4 timeout expired.

10 Server_T_Data.req, Server_N_Data.req, Server_DL_Data.req: send byte 1 of response message.
Stop PZserver timer.

11 Client_T_DataSOM.ind, Client_N_DataFB.ind, Client_DIL_DataFB.ind: response message byte A indication|and
start of|message indication.

Stop P7client timer.

12 Server N_Data.req, Server_DL_Data.req: send byte 2 of response message.

13 Client_DL_DataFB.ind, Client_N_DataFB.ind: response message byte 2 indication.

14 Server 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 Server N_Data.req, Server_DL_Data.req: send checksum (CS) byte of responhse message.

17 Client_DL_DataFB.ind, Client_N_DataFB.ind: response message checksum (CS) byte indication.
Start P2 client timer.

18 Receivgr P1 timeout expired.

19 P2(jiengtimeout expired.

Figure 14 — Data link layer timing at T-Data interface

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 seryers
after successful transmission of the WuP (see 8.3.3).

11.1.1.2 Service procedure

Upon reception of a StartCommunication request service from the client, the server shall respond
either with a positive or negative response message. Any positive response message shall contain the
appropriate key bytes for the header format and timing valid for this server. The first message of a
FAST_INIT always uses a header with target and source address and without additional length byte. A
server may answer back with or without address information and length byte and tells its supported
mode within the key bytes.

The negative response message shall not include the key bytes. For [SO 14229-6 implementations, the
negative response codes are defined in ISO 14229-1 and for Keyword Protocol 2000 implementations,
the negative response codes are defined in ISO 14230-3.
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Table 20 defines the StartCommunication request message implementation.

Table 20 — StartCommunication request message implementation

Byte Parameter name Cvt | Byte Value Mnemonic
1 |Format byte M XX16 FMT
2 Target address byte Ca XX16 TGT
3 [Source address byte Ca XX16 SRC
4 |Additional length byte cb XX16 LEN
K StartCommunication Request Service Identification M 8116 STC
@ Checksum M XX16 CS
a  |The presence of the target and source address byte depends on the content of the format byte: ‘10kx xxxxp  or
‘114X XXXXp .
b |The presence of the additional length byte depends on the content of the format byte#xx00 0000y,

Table 21 defines the StartCommunication positive response message implementation.

Table 21 — StartCommunication positive response message implementatior

Byjte Parameter name Cvt | Byte value Mnpemonic
] Format byte M XX16 FMT
y Target address byte Ca XX16 TGT
] Source address byte Ca XX16 SRC
4 |Additional length byte Cb XX16 LEN
| StartCommunication Positive Response Service Identification M Cly6 STCPR
4 Key byte 1 (see 8.4) M XX16 KB1
Key byte 2 XX16 KB2
y Checksum M XX16 CS
a  |The presence of the target andisource address byte depends on the content of the format byte: ‘10kx xxxxp  or
‘114X XXXXp .
b |The presence of the additienal length byte depends on the content of the format byte: ‘xx00 0000y,".

Tabje 22 defines theStartCommunication negative response message implementation.

Table'22 — StartCommunication negative response message implementatioT

Byte Parameter name Cvt | Byte value Mijemonic
Format byte M XX16 FMT

yA Target address byte Cb XX16 TGT

3 Source address byte Cb XX16 SRC

4 Additional length byte Cc XX16 LEN

5 negative Response Service Identification M 7F16 STCNR

6 StartCommunication Request Service Identification M 8116 STC

7 ResponseCodea = generalReject M 1016 RC

8 Checksum M XX16 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.
b The presence of the target and source address byte depends on the content of the format byte: ‘10xx xxxxp or
“11XX XXXXp .
¢ The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y’
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11.2 Stop

Communication service

11.2.1 Service definition

11.2.1.1 S

ervice 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 cuar
allow terminating the communication. In this case, the server shall perform all'act

conditions
necessary

If it is pospible to terminate the communication, the server (ECU) shall issue a StopCefMmunica

[0 terminate this communication.

response Pprimitive with the positive response parameters selected before the eommunicatio

terminated

. If the communication cannot be terminated by any reason, the server shall issy
StopCommjunication response primitive with the negative response parameter selected.

11.2.2 Implementation

Table 23 dg

fines the StopCommunication request message implementation.

Table 23 — StopCommunication request message implementation

fent
ons

fion
N is
e a

Byte Parameter name Cvt | Byte value Mnemoni¢

1 Format byte M XX16 FMT

2 Target address byte Ca XX16 TGT

3 Source address byte Ca XX16 SRC

4 Additional length byte Cb XX16 LEN

5 StopCommunication Request Service.ldentification M 8216 SPC

6 Checksum M XX16 CS
a2 The pr¢gsence of the target and sourgesaddress byte depends on the content of the format byte: ‘10xx xxxxy or
‘11XX XXXXp'
b The prepence of the additional length byte depends on the content of the format byte: ‘xx00 0000y,".

Table 24 dq

fines the StopCeammunication positive response message implementation.

Table 24 -+ StopCommunication positive response message implementation

Byte Parameter name Cvt | Byte value Mnemoni¢
Format byte M XX16 FMT
2 Target addresshyte Ca XX TGT
3 Source address byte Ca XX16 SRC
4 Additional length byte Cb XX16 LEN
5 StopCommunication Positive Response Service Identification| S C216 SPCPR
6 Checksum M XX16 CS

‘11xXX XXXXp

a  The presence of the target and source address byte depends on the content of the format byte:

b The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y,".

‘10XX XXXXp or

Table 25 defines the StopCommunication negative response message implementation.
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Table 25 — StopCommunication negative response message implementation

Byte Parameter name Cvt | Byte value Mnemonic
Format byte M XX16 FMT

2 Target address byte Cb XX16 TGT

3 Source address byte Cb XX16 SRC

4 Additional length byte Cc XX16 LEN

5 negative Response Service Id M 7F16 SPCNR

6 StopCommunication Request Service Identification M 8216 SPC

7 ResponseCode? = generalReject M 1016 RC

8 Checksum M XX16 CS
a  |ForISO 14229-6 implementations, other negative response codes are possible and are defined in,JIS014229-1. For other
impllementations, the negative response codes apply as defined in [SO 14230-3.
b |The presence of the target and source address byte depends on the content of the férmat byte: ‘10kx xxxxp or
‘11X XXXXp .
¢ | The presence of the additional length byte depends on the content of the format byte: xx00 0000y’".

11.3 AccessTimingParameter service
11.B.1 Service definition

11.8.1.1 Service purpose

The purpose of this communication layer service isto.read and to change the default timing parameters
of ajlcommunication 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
topglogy in the vehicle. The user of this servicé.js responsible for proper communication on the K-ling with other
seryers (ECUs).

11.8.1.2 Service procedure

Thip procedure has four different modes:

— |readLimitsOfPossibleTimingParameters;
— |setTimingParametersToDefaultValues;
— |readCurrentlyActiveTimingParameters;
— |setTimingParametersToGivenValues.

Upgn.-teceiving an AccessTimingParameter indication primitive with TPI = 00 (see 11.3.2),[the server
(ECD=shall read the timing parameter limits_that is the values that the server (ECII) islcapable of
supporting. If the read access to the timing parameters is successful, the server (ECU) shall send an
AccessTimingParameter response primitive with the positive response parameters. If the read access
to the timing parameters is not successful, the server (ECU) shall send an AccessTimingParameter
response primitive with the negative response parameters.

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 primitive
with the positive response parameters before the default timing parameters become active. If the
timing parameters cannot be changed to default values for any reason, the server (ECU) shall maintain
the communication link and send an AccessTimingParameter response primitive with the negative
response parameters.
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Upon receiving an AccessTimingParameter indication primitive with TPI = 10, the server (ECU) shall
read the currently used timing parameters. If the read access to the timing parameters is successful,
the server (ECU) shall send an AccessTimingParameter response primitive with the positive response
parameters.

If the read access to the currently used timing parameters is impossible for any reason, the server (ECU)
shall send an AccessTimingParameter response primitive with the negative response parameters.

Upon receiving 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 AccessllimingParameter response primitive with the positive response parameters before the hew
timing parpmeter limits become active.

If the timing parameters cannot be changed by any reason, the server (ECU) shall maintain|the
communication link and send an AccessTimingParameter response primitive withythe negafive
response parameters.

11.3.2 lnIlementation
Selection of mode (read/write/current/limits) is affected by the TimingParameterldentifier (TPI).

Table 26 de¢fines the TimingParameterldentifier values implementationi:

Table 26 — TimingParameterldentifier values implementation

Byte value Description Mnemonic
0016 readLimitsOfPossibleTimingParameter RLOPTP
0116 setTimingParametersToDefaultValues STPTDV
0216 readCurrentlyActiveTimingParameters RCATP
0316 setTimingParametersToGivenValues STPTGV

0416 - FF1f |reservedByDocument RBD

Table 27 de¢fines the AccessTimingParameter request message implementation.

Table 27 — AccessTimingParameter request message implementation

Byte Papameter name Cvt |Byte value Mnemonic
1 |Formatbyte M XX16 FMT
2 |Tarpget address byite Ca XX16 TGT
3 Soufrce addreSs)byte Ca XX16 SRC
4 |Additionallength byte cb XX16 LEN
5 |AccpssTimingParameter Request Service Identification M 8316 ATP
a2 The presenceof-thetarget—and-—sourceaddressbytedepends—omrtire—contentof theformmatbyte—30xx=xxxxp or
‘11XX XXXXp
b The presence of the additional length byte depends on the content of the format byte: ‘xx00 0000y,".
¢ The presence of timing parameter bytes depends on the value of the TimingParameterldentifier byte:
TPI = setTimingParametersToGivenValues.
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Table 27 (continued)
Byte Parameter name Cvt |Byte value Mnemonic
6 |TimingParameterldentifier = [ M XX16=1 TPI_
readLimitsOfPossibleTimingParameter, 0016, RLOPTP
setTimingParametersToDefaultValues, 0116, STPTDV
readCurrentlyActiveTimingParameters, 0216, RCATP
setTimingParametersToGivenValues 0316 STPTGV
: :
1 |PZserver_min Ce XX16 P2SERVERMIN
g P2server_max Cc : P2SERVERMAX
g P3client_min Cc : P3CLIENTMIN
10 |P3client_max Ce ; P3CLIENTMAX
1L |P4sender_min Cc XX16 P4ASENDERMIN
12 |Checksum M XX16 CS
a  |The presence of the target and source address byte depends on the contént-of the format byte: ‘10kx xxxxp or
‘114X XXXXp .
b |The presence of the additional length byte depends on the content of theformat byte: ‘xx00 0000y,".
¢ |The presence of timing parameter bytes depends on the<yalue of the TimingParameterldentifier byte:
TPI|= setTimingParametersToGivenValues.

Tabje 28 defines the AccessTimingParameter positive fesponse message implementation.

Table 28 — AccessTimingParameter positive response message implementatipn

Byte Parameter name Cvt |Byte value Mné¢monic
1| |Format byte M XX16 FMT
2| |Targetaddress byte Ca XX16 TGT
3| |Source address byte Ca XX16 SRC
4 |Additional length byte Cb XX16  |LEN
5 |AccessTimingParameterPositive Response Service Identification| M C316 ATPPR
6| |TimingParameterldentifier = [ M XX16=[ |TPL
readLimitsOfRossibleTimingParameter, 0016, RLOPTBR
setTimingParametersToDefaultValues, 0116, STPTDV,
readCurreéntlyActiveTimingParameters, 0216, RCATP
setTimingParametersToGivenValues | 0316] |STPTGV|
7| AP2Server_min Ce XX16: |P2SERVERMIN
P25erver.max €e T P2SERVERMAX
P3client_min Ce : P3CLIENTMIN
10 |P3client_max Cc : P3CLIENTMAX
11 |P4sender_min Ce XXi6  |P4SENDERMIN
12 |Checksum M XX16 CS

a  The presence of the target and source address byte depends on the content of the format byte: ‘10xx xxxXp" or
“11XX XXXXp .

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

¢ The presence of timing parameter bytes depends on the value of the TimingParameterldentifier byte:
TPI = readLimitsOfPossibleTimingParameter, readCurrentlyActiveTimingParameters.

Table 29 defines the AccessTimingParameter negative response message implementation.
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Table 29 — AccessTimingParameter negative response message implementation

Byte Parameter name Cvt |Byte value Mnemonic

1 |Formatbyte M XX16 FMT

2 |Target address byte Cb XX16 TGT

3 |Source address byte Cb XX16 SRC

4 |Additional length byte Cc XX16 LEN

5 |Negative Response Service Id M 7F16 ATPNR

6 |AccessTimingParameter Request Service Identification M 8316 ATP

7 |ResgonseCodea = generalReject M 1016 RC

8 |Chedksum M XX16 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.
b The prgsence of the target and source address byte depends on the content of the format byte; “10xx xxxxy or
‘11XX XXXXp'
¢ The prepence of the additional length byte depends on the content of the format byte: ‘xx00.0000y,’.

11.4 SendData service
11.4.1 Service definition

11.4.1.1 Service purpose

The purpoge of this communication layer service is to transmit the data from the service request ¢ver
an [SO 142B0 communication link.

11.4.1.2 Service table

Table 30 d¢fines the SendData service.

Table 30 — SendData service

Description Mnemonjc
SendData Request M
Servide Data M
SendData Positive Response S
SendData Negative Response S
Respopnse Code M

11.4.1.3 Service procedure

Upon a SendData request from the application layer, the respective data link layer entity of the
message transmitter will perform all actions necessary to transmit the parameters of the request by
an ISO 14230 message. This includes the determination of the message header (incl. the format byte),
the concatenation of the message data, the checksum calculation, idle recognition, the transmission of
message bytes and the timing surveillance (arbitration).

Upon receiving a message over an ISO 14230 communication link, the respective data link layer entity
of the message receiver will perform all actions necessary to provide the received information to the
respective application layer. This includes the recognition of a message start, the timing surveillance,
the reception of message bytes, a checksum check, segmenting of the message data based on the format
information and delivery of the message data to the application layer with a SendData indication
primitive.
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