INTER

@ A = The Engineering Society

SURFACE
VEHICLE

For Advancing Mobility
Land Sea Air and Space

NATIONAL

400 Commonwea

RECOMMENDED
PRACTICE

Ith Drive, Warrendale, PA 15096-0001

Submitted for recognition as an American National Standard

ISSUED
SAE 1193981 JUL97
Issued 1997-07

PART 81—NETWORK MANAGEMENT

RECOMMENDED PRACTICE FOR SERIAL CONTROL AND COMMUNICATIONS VEHICLE NETWORK—

Communicati
objectives of

applications.

experience a

Foreword—Thi
concerned w
information 4
and agricultur

These docum

1. S ola | 01 S TP UPTPTPTTRRPSPIN
2. RETEIENCES ..ottt e e e ettt e e e sttt e e e ettt e e e e snbe e e e e s snbbeeeeesanbeeeeesanbaeeeeen
2.1 PN o] (1 1Toz= o] (=T =dU ] o] [ To%= 4o ] £ PSR P
3. DEfINItIONS ... e
3.1 Terminology Used in Network(Management..........cccuviiiiirieiee e e e e e e e e svareeeee e e
3.2 Address Configuration and Capability .............ueviiieeieiiiii e
3.2.1 Nom-Configurable AAAEeSS ECU.........ccooi i a e
3.2.2 Seryice Configurable AdAress ECU .......c.oooiiiiiiiiiiiiicce et a e e e
3.2.3 Coimnmand Configurable AAdress ECU .........ccocciiiiiiiiiie ettt e e e e e e e e e
3.2.4 Self-Configurable Address ECU ........cciiiii oo e e e e e e e e e e e s
3.3 7 =253 01 = O UL
3.3.1 ] a0 F= o B O PP SPR
3.3.2 Diagnostic/Development TOOI ECUS.........cccuiiiiiiiiic i a e
3.3.3 Netwerk Interconnection ECUs

5 series of SAE Recommended Practices has been developed by the Truckyand Bu

5 Control and

bns Network Subcommittee of the Truck and Bus Electrical and Electronics Co
the subcommittee are to develop information reports, recommended- practices,

th the requirements design and usage of ECUs which transmit eléctronic signal
mong vehicle components. The usage of these documents /s not limited to t
Other applications may be accommodated with immediate support being provided fo
al equipment, and stationary power systems.

ents are intended as a guide toward standard practice.and are subject to change to k
d technical advances.

TABLE OF CONTENTS

mittee. The
nd standards

and control
uck and bus
r construction

bep pace with

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely

voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

QUESTIONS REGARDING THIS DOCUMENT: (412) 772-8512 FAX: (412) 776-0243
TO PLACE A DOCUMENT ORDER,; (412) 776-4970 FAX: (412) 776-0790
SAE WEB ADDRESS http://lwww.sae.org

Copyright 1997 Society of Automotive Engineers, Inc.

All rights reserved.

Distributed under license from the IHS Archive

Printed in U.S.A.



https://saenorm.com/api/?name=77a8a97d535a2d1cb94932b66bd9cd09

SAE J1939-81 Issued JUL97

4. TEChNICAI REQUITEMENTS. ... ettt ettt e e e e e e e et ettt e e e e e e e e e s e e nnnbeteeeeeaaaeeeaesannnnnbeeeeaeas 5
4.1 NAME and AddreSS REQUIFEIMENTS ......cooiiiiiiiiiie e e ettt et e e e e e e e e et e e et e e e e e e e e s e s annbnbaeeeeaaaaeaaeaanannnes 5
41.1 INAME .ottt e e ettt e e sttt e e e e as b et e e e e ot be e e e e e aata et e e e et bt eeeeaaRhaeee e e e Eaeeeeeatbeeaeeeeataeeaeeantaeeaeeans 5
41.11 N A | =T R PSPPSR 6
41.1.2 Arbitrary Address Capable Field ...............e e 7
41.1.3 1o Te [V (YA €] (o 1N T oI = (o LR PPPPURPRRN 7
41.1.4 Vehicle System INSLANCE FIEIA ..........ooiiieee et e e e e e e e e eee s 7
4115 VERNICIE SYSIEIM FIEI. ... ..ottt e e oottt e e e e e e e e e s e et b et eeeeaaaeeesaaannneenneees 7
4.1.1.6 RTT =T AV Z=To I = (o OO 7
4.1.1.7 (U Tox (o] o I 1= o EO OO 8
41.1.8 FunectioR-HstaRceFild e T TR TR TR e+ ke e e nne 8
4.1.1.9 ECUW INStANCE FIEIA.....oueiiiiiiiciee s e e e e e e e e e e e e e e e e e e smie e |, 8
4.1.1.10 Mamufacturer Code FIeld ... ee e e e e e e ee s e e, 8
41.1.11 Idetity NUMDBEr FIElId ... e e e e nreee e e e e e A rnree e e e e e e e e e e enaenes 8
41.1.12 Dependencies in the NAME FieldsS ..........oooiiiiiiiiiiice s sssieneeeee e N s [ e e 8
41.2 AAGIESSES ...ciiiiiiiiie ettt et e e e e s e s snreeeessnnnneeeessnneessess Pge e e 8
4.2 Netpork Management PrOCEAUIE .........ccoiviiciiiiiiiieeeee e e ceciree e e e e e e e e e s s dedhaneaae e e s e s snnnnnee fereeeeeesesnnnnnnes 9
421 Reduest Message for Address Claimed ...........ceevvveeeiiiiiiiiiiiiiiieeeee e o0 e e s e e 10
42.2 Address Claimed/Cannot Claim..........ccoccvveeeiiiieereninineeee e N T e [ 10
4221 Adgress ClaimMed MESSAQE .. ..uuviiieeeeeeiiiiciriieeireeeeeesessssnreneereeeeags s nresreereeeeeeessssnsnssssssnees eeeeeennnnnnnnnes 11
4222 Cannot Claim AAArESS ......uveiieiiiiiiiee e siiee e siree e e o) P rntee e e s sebee e e s ssnbaeeesssnnee e o e e s e s 11
4.2.2.3 Carnot Claim AddreSS MESSAQE .....uvvviiiirieeeieiiiiiiiiiiirireeeeesaaenrnrrereeeseeeessssnssnnrnesresseesessssns|oniinnreeeeeeens 11
4.2.3 ComMMANded AAIESS .......uveiieiiiiiiiee i3 N sttt e sttt e e e s snbee e e s s nnnneeesssnbeee e e e s e 12
4.2.3.1 Commanded AdAreSS MESSATE .....uuurrrrieeeriiiiiiirrieeesathee e feesenssnrrerrereeessessnsssnssnnneerresseessesnnss|orinneeeeeesnnns 12
4.2.3.2 Address Assignment Field (NeW Source AddreSss) ..t rmrmmrrrrrieeeeeiiiiiniinreeereeseeesssssssnssees ereeeesesnnnnnns 12
4.3 Netiork Error ManagemeENnt...........eeeeeeeieiiciinneeeee i e eieinnieseeeeeeaesssssssssssssessesesesessssnsssssnsesfseeeessennnnnnnns 12
43.1 Carnnot Claim AGArESS ......vveieeiiiiiiiee e B ettt e ettt e e s et e e e s st ee e e s snbeeeesssnnneee |onnbeeeeseneeeas 12
4.4 Address Claim and ECU Initialization ProCedUre.............coviueieeiiiiiieeeiniiiee e niieeeessiieeee s [ 13
441 Address Claim REQUIFEMENTS ....vvvvreeeeiee ettt e et e e e e e e e e s s r e e e e e e s e e s s snnnrnnneee eeeeeesesnnnnnnes 13
44.1.1 Reduirements for Requests for Address, Claimed............ccccvvviiiieeee e e 13
442 INIGAIZALION RUIBS ...ciiiiiiieiie Tttt e e st e e e s snbeee e e s snnneeeessnnnneees s |oreen e 13
44.2.1 Regponse to a Request for Address'Claimed Sent to the Global Address........ccccoovvvecccciei e, 13
4.4.2.2 Regponse to a Request for Address Claimed Sent to a Specific Address......ccccveeeevvvivcciciii e, 13
4.4.2.3 Regponse to Address Claims .0f OWN AdAreSS.......cvvveeiiiiiiiiiiiiiiieecee e ee e e e e e sieee [ e 13
4424 (@o]q 1 (=T a1 1[0 ] g (o] =T g AN [0 =S S U PP OUPRPTI TOTPPRR 13
4.4.3 Mesgsage SequencesFOrANItialiZation ...........cccuvveiiieie e e 13
4.4.3.1 Mesgsage Sequences.for Initialization for All ECUs on the Network...........cccccveveeeeeeivivicciins [ 13
4.4.3.2 Potential IdenticalNdentifiers in Network Management MeSSages..........cccvvveeveeeeeeeesviccnennesereeeee e 14
4433 Address Claif PriONtIZatioN..........cuuiii i e et ee e s sereeeeessnrreeeessnnee o e e snbaeeeesnnes 14
4434 An ECU Whieh Cannot Obtain an AdAress .........ceooiiiiieeeiiiiiiee e iiiieee e ssiieee e siieeeesseieeeesssne [ e e siieeee s 15
4.4.4 Requests{or Address Claimed for Self-Configurable Addressing ECUS ........cccvveeevviiivciiiii e, 15
4.4.4.1 ECWUsNot permanently Connected to the NetwWOrk ..........ccccvveeeiiieeeiiiiiciciiieeeeeee e e 15
4.4.5 Construction of AUUTESS 10 NAME ASSOCIAUON TADIES i s s s issssisiir s e s eeeenenneneeeaens 15
4.5 Minimum Network Management FUNCHONAIILY ...........cooiiiiiiiiiiiie e e e e e e 15
451 Reaction to Power Supply and Other Related ECU DiSturbances...........ccccueeieeeeeeiisiicciiiiieeeeeee e 16
452 Minimum Network Management Capability ... e e e e annes 16
45.2.1 Request for Address ClaimMed MESSAQE .......uuuuiiiiiieeeii ittt e e e e e e e s s s s e e e ae e e et e s snstataraereeaeeesesannnnnns 16
4522 Address Claimed Message Before Using @ SOUrce AdAreSsS........ccovviiiiiiiiiiiieiieee e secciniveee e e e e e e e e snnnnes 16
45.2.3 Disruption of the Network During Connection or Disconnection of an ECU ............cccccovvvciviiiieeeeeneeennnn 16
4524 Continuity of Addresses Across Power-Down and Power-Up CYCIES ..........cccccvviiieieiieece i, 17
Appendix A Initialization Sequence TimiNG DIagramS.........c..uuuiiiiiiiiee i e e e e e s s ssrrrr e e e e e e e s s e s s rrrereeeeaes 18
Figure A1 Initialization of an ECU with Address Claim and NO CONtentioN...........cccveveeeiiiiiiiiiiieeeeeeee e 118
Figure A2 Initialization of an ECU where Two Non-Self-Configurable ECUs Attempt to Claim

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=77a8a97d535a2d1cb94932b66bd9cd09

SAE J1939-81 Issued JUL97

the Same Address but are NOt SYNCAIONIZEd ..........ooooiiiiii e 18
Figure A3 Initialization of an ECU where NAME A is Less than NAME B and ECU B is Self-Configurable............ 19
Figure A4 Initialization of an ECU with Two ECUs Attempting to Claim the Same Address but with Synchronized 19
Figure A5 Initialization of a Self-Configurable ECU with NO CONteNtioN ............uueiiiiiiiiiiiiiieeecee e 20
Figure A6 Initialization of a Self-Configurable ECU with a Request for Address Claimed Sent to the
(€1 (0] o T= 1Yo [0 |17 TR 20
Figure A7 Initialization of Non-Self-Configurable ECU with a Request for Address Claimed where Address
(IS U PRSPPI 21
Figure AB Response to a Request for Address Claimed by an ECU which has been Earlier
Figure A9
Figure A10 Cormpmanding an Address of an ECU which does not have an Address and the
Corpmanded ECU does not Support a Commanded Address Message.........ccccee@mrdeeeeeeefovvnnnennnnenn, 22
Appendix B Summary of Requirements and Capabilities of ECUS ..........ccccccvvevevveeeeee Belennnee e 23
AppPeNdiX C NaME EXAMPIES ....uvviiiiiiiiie e cc ittt e e e e s sssiereree e e s e e e s e s snsnnaneeessesain ik e Cannnnnnnnaaneessnnnnsn]ovennnnnnenneenns 24
Cl NAME EXAMPIES ..vvveiiiiiee e srtieere e s e e e e e sssnnrenneee e e e e b et e e e e e e e s e s srrnnneee e e e e e s e e s 24
C.l11 Example 1—Single ECU Serving an Engine on an On-Highway Heavy-Duty Truck ............{ccccccneennn. 24
C.1.2 AB$ on the First Trailer of Heavy-DUty TrUCK.........ccooiiiiiiiiiiee e 0 e eeiiiieereee e e e e e e s ssssvnnnee e e re e e e e e s 24
C.1.3 Agricultural Planters with Separate Row GUIdanCe ..............&devivieeiiiiiiiiiiiiieceeeee s e 25
1. Scope—These SAE Recommended Practices are intended\for light- and heavy-duty vehicles ised on or off
road as well as appropriate stationary applications which. use vehicle derived components (¢.g., generator
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intention If these documents to allow Electrenic Control Units to communicate with each other py providing a
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2.1 Applicable Publications—The following publications form a part of this specification to the extent specified
herein. Upless otherwise indicated, the latest revision of SAE publications shall apply.
2.1.1 SAE PusLICATIONS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1587—Joint SAE/TMC Electronic Data Interchange Between Microcomputer Systems in Heavy-

D

uty Vehicle Applications

SAE J1939—Recommended Practice for Serial Control and Communications Vehicle Network
SAE J1939/21—Data Link Layer
SAE J1939/31—Recommended Practice for Serial Control and Communications Vehicle Network—Part

31—Network Layer
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3.1

3.2

3.21

3.2.2

3.2.3

3.24

3.3

3.3.1

Definitions

Terminology Used in Network Management—Terms are defined in SAE J1939 for use in the context of this
document.

Address Configuration and Capability—Address configuration defines how a particular ECU obtains and
retains its source address. Separate functions implemented within a single ECU, even though the function has

only one node, may or may not have differing address capabilities for the different functions.

Address

configuration is distinct from the address claim procedure, which is a process whereby ECUs broadcast their
intent to use a particular address. There are four distinct address configurations available to ECUs. The terms

and defini

ions-follow:

NoN-Cd
address
includes

SERVICH
addresq
a numb
mode o

CoMMAND CONFIGURABLE ADDRESS ECU—A command Configurable Address ECU is an ECU
(es) can be altered using the Commanded Addressmessage during normal operatiof (as opposed

address
to durin

SELF-C
source
Addresy
claim an
NAME.

Types of
Diagnosti

STANDA
intercon
ECUs.

Standard ECUs include those used for engines, transmissions, ABS systems, virtual terminals

and trag

NFIGURABLE ADDRESS ECU—A Non-Configurable Address ECU is an ECU whieh
(es) provided by its manufacturer. This address is not alterable by any means in t
service.

CONFIGURABLE ADDRESS ECU—A Service Configurable Address ECW is an ECU
(es) may be changed in the field by a service technician. The address.may be altered
er of proprietary techniques or by using the Commanded Address message, while
operation. Itis very likely that a service tool would be involved.

) service).

address(es) based on internal calculations and then claims that address. If a Sel
ECU is not successful in claiming the first calculated address, then the ECU may re
other address. This latter type of ECU.is Arbitrary Address Capable and will indicate s

FCUs—For the purposes of(network management, there are three types of ECU
t/Development, and Netwark Interconnection ECUs.

RD ECUs—StandardSECUs are those ECUs whose primary function is not tha
nection or of programming, diagnosing, or otherwise functioning as tools or network ir

tion control systems. Data loggers and recorders are also examples of standard ECU

ECUs 4
Standa

ssume“diagnostic tool functions, then they should meet requirements of diagnost
ECUs do not have the ability to modify the source addresses of any other ECUs exc

has a source
he field. This

wvhose source
by any one of
in a “service”

whose source

DNFIGURABLE ADDRESS ECU—A Self-Configurable Address ECU is an ECU which determines its

f-Configurable
Lcalculate and
b in the ECU’s

s: Standard,

it of network
terconnection

, dashboards,
s, but if these
¢ tool ECUs.
bpt as a result

of the address claiming process.

Standard ECUs then may or may not be capable of self-configurable addressing. It is not the intent of this
document to require a particular address configuration capability.
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3.3.2

3.3.3

4.1

41.1

DIAGNOSTIC/DEVELOPMENT TooL ECUs—Diagnostic and Development Tool ECUs are those which are
connected to a particular SAE J1939 subnetwork for the purpose of analyzing, debugging, developing, or
monitoring any ECU on the subnetwork or the operation of the subnetwork itself. Although these tools are
not expected to be permanently attached to a subnetwork, such a tool may well be a permanent part of a
particular vehicle or craft. In either case, the capabilities of these tools are more extensive than those of
Standard ECUs because they are primarily designed to interact with other ECUs on the network and have no
other external functionality (a diagnostic tool, for example, is not expected to provide torque, plant beans, or
brake a vehicle).

These tools may be intended as propnetary tools to operate ona given manufacturer’s ECUs; they may be
intende s anufa r they may be
intende i to Work prlmarlly on the network |tself providing network |ntegrat|0n services for system integrators
and the|OEM vehicle manufacturers.

NETWORK INTERCONNECTION ECUs—Network Interconnection ECUs are those that.exist primarily for the
purposq of interconnecting networks or subnetworks. They primarily consist of repeaters, bridges, routers,
and gateways. In one manner or another, all network interconnection ECUs forward messdges from one
subnetwork to another.

Subnetworks interconnected by Network Interconnection ECUs may, have the same protocol, gs in two SAE
J1939 qubnetworks in the same vehicle; they may have different protocols, such as from SAH J1708/J1587
to SAE|J1939, or may be interconnected off-vehicle subnetwérks, such as satellite links, tpken rings, or
cellular modems.
Network Interconnection ECUs serving as gateways trapslate from SAE J1939 subnetworks tq various other
networks. This document will deal only with the SAE 31939 portions of those ECUs.

Technica

NAME an

committeg.
Number 1,

a NAME.

on a SAE
module and second, to provide a:numerical value which may be used in arbitration for addresseg

are used
message

use.) Add
NAME with a particular address on the network. The association of an address with a unique

also prov|
networks

Requirements

d Address Requirements—A NAME is a 64-bit entity composed of fields that are as
A NAME may indicate the ECUunction (e.g., Engine Number 1, Engine Number 2
Anti-Lock Brake System 1.-Any Function that could be found on a network may be d
A NAME must be unique(within a vehicle. A NAME is required for ECUs which trans|
J1939 network. The NAME serves two purposes, first to provide a functional des

vithin SAE J1939-networks to provide uniqueness to message identifiers and to allow t
fo be determined.~(Addresses are sometimes referred to as “Source Addresses” indid
ress claim messages which contain both a source address and a NAME may be used

des means to associate addresses with Function. Manufacturers of ECUs and
Mmust.assure that the NAMEs of all ECUs intended to transmit on particular network arg

signed by the
Transmission
psignated with
Mmit messages
Cription of the
s. Addresses
he source of a
ating the later
to associate a
NAME (4.1.1)
integrators of
unique.

NAME—SOUrce adaresses in the SAE J1939 Metwork Serve 10 iGeI’lIiTy d particwar ECU O a

iven network.

The NAME, as opposed to the address, identifies the Function(s) that an ECU on the network serves.
Address management procedures in the network management protocol primarily allow the association of
individual source addresses with the Functions of the ECU, and the annunciation of that association onto the
network. Appendix C provides examples of construction of Names for SAE J1939 ECUs.

Each ECU on a network should have at least one NAME so the ECU may be uniquely identified by its
primary function. In turn, each ECU on the network will have at least one address which is unique so that it
can properly arbitrate CAN Data Frames with other ECUs.
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Although the entire NAME need not be field programmable, the instance fields should be alterable to allow
for the correct configuration when, for example, a spare is installed in the field, or multiple instances may

exist on a vehicle.

recommended.

Field programmability of the entire NAME field as well as the preferred address is

Listings of numerical values for Industry Groups, Vehicle Systems, Functions, and Manufacturer Codes are

found in

Appendix B of SAE J1939.

NAMEs are composed of fields as shown in Table 1, and are defined in the following paragraphs.

TABLE 1—NAME FIELDS
Arbitrary Vehicle
Address Inddistry System Vehicle Function ECU Manufacturer Identity
Capable Grpup Instance System Reserved Function Instance Instance Code Number
1 bit 3/vit 4 bit 7 bit 1 bit 8 bit 5 bit 3 bit 11 bit 21 bit
4112 4.11.3 4.1.1.4 4.1.15 4.1.1.6 4.1.1.7 4.1.1.8 4.1.1.9 4.1.1.10 4.1.1.11
Byte 8 byfe 8 Byte 8 Byte 7 Byte 7 Byte 6 Byte 5 Byte.5 Byte 4/Byte 3  Byje 3/Byte 2/Byte 1
The byte ordering of the NAME fields in a CAN message is shéwn as follows, and is arranggd to allow the
NAME tp be treated as a number in a manner consistent withy"SAE J1939/71.
Byte 1
Bits 8-1 Least significant byte of Identity Number (most significant at bit 8)
(Bit 8 is the hit sent closest to the DLC bits.of the message.)
Byte 2
Bits 8-1 Second byte of Identity Number (most significant at bit 8)
Byte 3
Bits 8-6 Least significant\3 bits of Manufacturer Code (most significant at bit 8)
Bits 5-1 Most significant’5 bits of Identity Number (most significant at bit 5)
Byte 4
Bits 8-1 Most significant 8 bits of Manufacturer Code (most significant at bit 8)
Byte §
Bits 8-4_<Function Instance (most significant at bit 8)
Bits 3-1._J ECU Instance (most significant at bit 3)
Byte ¢
Bits-8-1 Function (most significant at bit 8)
Byte T
Bit 8-2  Vehicle System (most significant at bit 8)
Bit 1 Reserved
Byte 8
Bit 8 Arbitrary Address Capable
Bits 7-5 Industry Group (most significant at bit 7)

Bits 4-1 Vehicle System Instance (most significant at bit 4)

(Bit 1 is the last of the data bits sent and is closet to the CRC in the message.)
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41.1.1

41.1.2

41.1.3

41.1.4

NAME Fields—These fields are prioritized from left to right as shown in Table 1. The meaning of the

conte

nts of the Vehicle System field is dependent on the Industry Group field contents.

Further, the

contents of the Function field is dependent on the Vehicle System field contents when the value for
Function is greater than 127 and less than 254. Figure 1 illustrates the relationship between the field
definitions. If the data for any of the NAME fields except the Arbitrary Address Capable field is unknown or
not available, the field should be set to binary ones indicating unknown or not available. The Arbitrary
Address Capable field should be set to the appropriate value (see 4.1.1.2).

Arbitr
use a

resole an address conflict‘'with an ECU whose NAME has a higher priority (lower num

adopt
addre
addre

Indus

Group defigitions may be found in Appendix B.7 of the SAE J1939 base document. The |

field i
Highw

Independent
fieldge

Dependent
fields

FIGURE 1—DEPENDENCIES IN THE NAME FIELDS

hry Address Capable Field—This 1-bit field indicates whether an ECU is self-configu
h arbitrary source address+to resolve an address claim conflict. If this bit is set to “1’

ng a new source address. An ECU which computes it's address and can claim only
5s is not consideted arbitrary address capable (i.e., On-Highway Trailers.) See 4.2 fo
5S claim process:

ry Group_ Eield—Industry Group is a 3-bit field defined and assigned by the commi

dentifies NAMEs associated with a particular industry that uses SAE J1939, for €

rable and can
, the ECU will
eric value) by
that particular
details of the

tee. Industry
ndustry Group
xample: On-

ay-Equipment or Agricultural Equipment.

Vehicle System Instance Field—Vehicle System Instance is a 4-bit field which indicates the occurrence of
a particular Vehicle System within a connected network.

Note that in the case of single or first Vehicle System of a particular type, the instance field should be set to
zero indicating the first instance.
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41.1.5

41.1.6

4.1.1.7

41.1.8

41.1.9

4.1.1.10

41.1.11

41.1.12

Vehicle System Field—Vehicle System is a 7-bit field defined and assigned by the committee, which when
combined with the Industry Group can be correlated to a common name. Vehicle System provides a
common name for a group of functions within a connected network. Examples of Vehicle Systems for
currently defined Industry Groups are “tractor” in the “Common” Industry Group, “Trailer” in the On-
Highway Industry Group, and planter in the “Agricultural Equipment” Industry Group.

Reserved Field—Reserved for future definition by SAE. The reserved bit should be set to zero.

Function Field—Function is a 8-bit field defined and assigned by the committee. When Function has a
value of 0 to 127, its definition is not dependent on any other field. When Function has a value greater than

127. its-definition dnponr’lc on\ehicle Q\]lcfnm Eunction-when combined with the Inrlllcfr'\]l
) g 7

sroup and the

Vehicle System fields can be correlated to a common name for specific hardware. Thé\g
formed from the combination does not imply any specific capabilities.

Functjon Instance Field—The Function Instance is a 5-bit field which indicates the particular
a Function on the same Vehicle System on a given network.

Note that in the case of single or first Function of a particular type, the instance field should
indicating the first instance.

Indiviflual manufacturers and integrators are advised that some agreement in the interpretat
Functjon Instances may be necessary. As an example, cofisider an implementation con
engings and two transmissions. It may be important thatyengine instance 0 be physically]
transrnission instance 0 and that engine instance 1 be physically connected to transmission

ECU Instance Field—The ECU Instance is a 3-bit field that indicates which one of a grou
contrgl modules associated with a given Function’is being referenced. For example, in the
singlg engine is managed by two separate control units, each of which is attached to the san
netwdrk, the ECU Instance Field will be set\tg-0 for the first ECU and 1 for the second ECU.

Note fhat in the case of single or first E€Us of a type, the instance fields should be set to
the firkt instance.

Manufacturer Code Field—The .Manufacturer Code is an 11-bit field that indicates which
respohsible for the production of electronic control module for which this NAME is bein
Manufacturer codes are-assigned by committee and may be found in the SAE J1939 base d
Manufacturer Code figld-is not dependent on any other field in the NAME.

Identity Numbef Field—The Identity Number is a 21-bit field in the name assigned

ommon name

occurrence of

be set to zero

on and use of
sisting of two
connected to
nstance 1.

b of electronic

case where a
he SAE J1939

ero indicating

company was
g referenced.
bcument. The

by the ECU

manu
would
remo
respo
number, serial number, time/date code, etc.)

acturer=—The Identity Number is necessary in circumstances where it is possible t
not-.otherwise be unique (i.e., could be identical). This field should be unique and no
al-ef power. This field is necessary to resolve any address contention. It is the

ibifity to provide this umguene among s produ OT EXaimy hrough the

at the NAME
-varying with
anufacturer’'s
se of identity

Dependencies in the NAME Fields—Figure 1 illustrates the dependencies of the upper 128 Functions on
Vehicle System and Industry Group. In addition, the dependency of Identity Number on Manufacturer
Code is shown. The Reserved field is not shown. Functions 0 through 127 are independent of Industry
Group or Vehicle System. Functions 128 to 254 are dependent on both vehicle system and industry group.
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4.1.2

4.2

ADDRESSES—Most ECUs that operate on a SAE J1939 network will have an assigned preferred address (see
SAE J1939, Tables B2 to B9) that the ECU should attempt to use first. If the ECUs preferred address has
been successfully claimed (in use) by another ECU on the network, the ECU will have the option of
attempting to secure another source address or it may send a Cannot Claim Address message depending on
the ECUs addressing capability and the availability of an unused address.

An ECUs initial address, the address an ECU attempts to claim on first power-up, should be set by the
manufacturer to match the list of application-defined preferred addresses wherever possible (SAE J1939
Tables B2 to B9). However, an ECUs initial address should be reprogrammable to permit an OEM to

properly conflgure a vehlcle Although this may not be necessary on “standard” veh|cles it provides flexibility

for applica
This ref

Source

differen
associa
assemb
addresq
addresq

Self-co
primaril
calibrati

Support
support
addresq
describg
capabili

Network
actions ta
Managem

Network

messages
conventio
source ad
or a Cann

The set o
ECUs on

rogrammablhty feature is espeC|aIIy |mportant for temporarlly connected or aftermarke
addresses must be unique within a particular vehicle. Source addresses may)be a

ed with each ECU is normally configured during initial vehicle or machinée.configuratio
ly), or when the ECU is added to the vehicle.
es, identifies the Functions that ECUs serve and retains a consistent” definition reg
used.

figurable addressing is supported in this document. Self-configurable addressin
for use by ECUs that may be attached to an already/operating network, such as
pn ECUs, bridges, or implements.

for self-configurable addressing in this document)is not intended to imply that a give
self-configurable addressing. SAE J1939 (ECUs are not required to posses se
ing capability, however, they are required to. perform the minimum Network Manager
bd in 4.5.2 and may for particular applications be required by the manufacturer
ies.

Management Procedure—Network management procedures are the messages pa
ken by individual ECUs to collectively manage the network. The primary functions d
ent protocol are those of Address Management and Network Error Management.

Management messages have the same characteristics and requirements as othe
with the exceptions-of the use of the null address. The request for Address Claimed
hal Request message as described in SAE J1939/21. The null address (254) is acg
dress field ofiashetwork management message only if the message is a request for Ad
not Claim’Address message. A request directed to the null address (254) yields no re

f network management messages may be used to request addresses and NAMES i

ECUs after each power-up of the vehicle and may also vary from vehicle\to’ vehiclg.

the-network, claim an address for an ECU, announce the inability to claim an address,

fc.) may exist.
ECUs.

ssociated with
The NAME
n (final vehicle

The NAME, which)is associate@d with source

ardless of the

p is intended
data loggers,

n ECU should
f-configurable
nent functions
to have such

ssed and the
f the Network

r SAE J1939
message is a
eptable in the
jress Claimed
sponses.

use by other
or command

another E

U0 assume a New address.  Tabie 2 summarizes the mesSages
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421

4.2.2

TABLE 2—ADDRESS MANAGEMENT MESSAGES

Data
Length
Message Name PGN PF PS SA (Bytes) Data

Request PG (request for Address 59904 234 DA saA® 3 PGN 60928
Claimed) (See SAE J1939/21)
Address Claimed

Address Claimed 60928 238 255 SA 8 NAME

Canpet-Claim-Setree-Adaress 66928 238 255 254 S MNAME
Commanded Address 65240 254 216 SA 9(2) NAME, hew SA

1. S
2. C

REQUES
to requ
messag
addresq
messag
attempt
attempt
otherm

The req
address
request

ECU may determine the existence of a functioning ECU with a particular NAME on the networl

request

The soy

urce address could be set to 254 if no address has yet been claimed.
mmanded Address message is sent with the Transport Protocol BAM (See SAE J1939-21).

T MESSAGE FOR ADDRESS CLAIMED—The request message for Address-Claimed is use
bst the NAMEs and addresses of ECUs attached to the network, Upon receipt d
e for Address Claimed, each ECU shall transmit an AddresscClaimed message
and its NAME. Any ECU which cannot claim an address will respond with a Cannot (
e (4.2.2.2) unless the ECU has not yet attempted to claim @n\address. ECUs which
bd to claim an address should not participate in network’ communications until
bd to claim an address. These ECUs should not send‘a Cannot Claim Address mg
bssage until an Address Claim has been attempted.

uest for Address Claimed message may be sent'to a particular address or to a glok
(255). An ECU preparing to use a particulat’address may interrogate that address
for address claim to that particular address'to determine if it has been claimed by ang

for Address Claim to the global address (255) and examining the responses.

rce address for a request for Address Claimed message must be the null address (254

is from

An EC

ADDRE

addresd, and to announce that an address cannot be claimed. The former case is referred t

the Ad
messa
simply

by ECUE whe#attached to a running network. If an ECU receives an Address Claimed messa
own soyrce’ address, it should compare the NAME that was received in the Address Claimed

n ECU that has not yet claimed an address.
should respond to its @wn request for Address Claimed message.

CLAIMED/CANNQT CLAIM—The Address Claimed PGN may be used in two ways

d by any ECU
f the request
containing its
Claim Address
have not yet
the ECU has
pssage or any

al destination
by sending a
ther ECU. An
by sending a

if the request

, to claim an
b in 4.2.2.1 as

ress Claimed-message and 4.2.2.2 as the Cannot Claim Address message. The Adx]ress Claimed

is used\by any ECU to either respond to a received request for Address Claimed
laim & single address on the network. It must be issued by ECUs during initialization g

essage or to
f a network or
he claiming its

message with

its own NAME and determine which ECU has a higher priority NAME (lower numeric value as described in
4.4.3.3). If the ECU receiving the Address Claim determines that it has the higher priority NAME it may then

transmit an Address Claimed message containing its NAME and address.

However, if it

has the lower

priority NAME it should either attempt to claim a different address or send a Cannot Claim Address message.
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4221

4222

Successful claiming of an address by an ECU consists of sending an Address Claim message for the
address to be claimed and not receiving contending claims from other ECUs for 250 ms. An ECU should not
begin or resume origination of normal network traffic until successfully claiming an address (see Figure Al.)
An ECU may send the Cannot Claim Address message (see 4.2.2.2) or a Request for Address Claim using
the null address as a source address (see 4.2.1) without having successfully claimed an address. A network
interconnection ECU may not use it's own address in communications on the network until it has successfully
claimed an address. Handling messages of other ECUs is a special case for network interconnection
devices. Network interconnection devices acting entirely as repeaters may pass messages before claiming
their own addresses. (For further requirements for network interconnection devices, see SAE J1939/31.)

‘alalla nebwo A n_m nle _hridae m a a ala’ ala e aYavaViV/aYaYa'

oR—ofnetworks utiple bridges—may createsignificant delay betwes afsmission and
receptign of address claims which traverse the bridges. The 250 ms delay may not be adequate in these
systemg to prevent further arbitration after an ECU has successfully claimed an address:

Once ap ECU has successfully claimed an address, it may respond to a Request\for Addrgss Claim and
immedigtely resume transmitting other messages on the network.

Addresg 254, the null address, should not be claimed for use by an ECU apd-if ah Address Claimed message
is sent With address 254 as the source address, the message will be intérpreted as a Cannot Claim Address
message (see 4.2.2.2).

The Addiress Claimed message should always be sent to the global address (255) to provide al|l ECUs on the
networl the information to maintain a current address to-NAME correspondence. The Address Claim
message is an exception to the requirements on request messages specified in SAE J1939/21.
SAE J1P39/21 defines that a request message which is.directed to a specific address be responded to with
the desfination set to the requester.

Addrgss Claimed Message

Transmission Repetition Rate: As required

Data Length: 8 bytes

Data Page: 0

PDU Format: 238

PDU Bpecific: 255 (global address)
Defallt Priority: 6

Parameter Group Number; 60928 (OOEEQ0,¢)
Sourde Address: 0 to 253

Byte: 1-8 NAME

Canngt Claim:Address—The Cannot Claim Address message is the same PGN as the Address Claimed
message«but’ has a source address of 254, the null address. A Cannot Claim Address message is
transritted by any ECU which cannot claim its preferred address and does not have se|f-configurable
addressing capabitity, or Tas setf-configurablie addressing capabifity but cannot craim an address because
none are available for use.

The Cannot Claim Address message may be sent as a response to a Request for Address Claim message
or to an Address Claim message. A pseudo-random delay of between 0 and 153 ms should be inserted
between the reception of a message triggering the response and the Cannot Claim Address response.
The delay is intended to minimize the potential that two Cannot Claim Address messages will cause bus
errors. The method for generating the pseudo-random delay is described in 4.4.3.3.

An ECU which cannot claim an address shall not send any message other than the Cannot Claim Address
message or a Request for Address Claim.
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4.2.2.3

4.2.3

423.1

Cannot Claim Address Message

Transmission Repetition Rate: As required

Data Length: 8 bytes

Data Page: 0

PDU Format: 238

PDU Specific: 255 (global address)
Default Priority: 6

Parameter Group Number: 60928 (OOEEO00,¢)
Source Address: 254

1.8 NAME

Byte:

CoMMANDED ADDRESS—A network interconnection ECU, a bridge for example, or a diagnest

may command another ECU (Commanded ECU) to use a given source address-with the

Addresg Message. The Commanded Address message may be used to instruct"an’ ECU

is received or, through power-up or address contention, ‘another address clai

ic or scan tool
Commanded
vith a specific

use a source address (Figures 9 and 10 in Appendix A). Upon receipt.of a Commanded Address
containing its own NAME, an ECU should respond in either of two ways: it may accgpt by initiating

bage or ignore
aimed, future

m process is

If the Commanded ECU elects to receive the Coemmanded Address message and cannot

change|to the Commanded Address, it should ignore the Commanded Address and issue an Address Claim

for its current address. Note that if the Commanded ECU does not accept the Commande

I Address, an

operatof or technician may have to modify the ECUs source address or NAME through alternate means for

the network to operate.
Claim Hefore originating transmissions on the network. An ECU manufacturer may elect
Commanded Address messages from ECUstother than service tools or bridges.

manufagturers may require some type of security verification process before accepting al

Addresg message.

If the source address or NAME is modified, the ECU must re-issue an Address

not to accept
Further, ECU
Commanded

The Cogmmanded Address message(contains 9 bytes of data and should be sent using the Broadcast

Announce Mode (BAM) of the trafisport protocol (SAE J1939/21) and should be sent to the g

(255).
Transpdart Protocol.

Commanded Address Méssage

lobal address

CUs designed to supportthe Commanded Address message must also support the BAM form of the

Transmission Repetition Rate: As required

Acknqwledgment: See Figures 9 and 10 in Appendix A
Data Length: 9 bytes

Data Page 0

PDU Format: 25%

PDU Specific: 216

Default Priority: 6

Parameter Group Number; 65240 (OOFED8¢)

8-1
9

Byte:
Byte

NAME (5.1)
Address Assignment Field (new source address)
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4.2.3.2 Address Assignment Field (New Source Address)—This 8 bit field is the 9th byte of the data field of the

Commanded Address message. It contains the source address that is to be assigned to the

ECU that has

the NAME corresponding to the one conveyed in the first eight bytes of this Commanded Address
message. All messages originating from this ECU after reception of the Commanded Address message

and successful claim of that address shall use that source address.

4.3 Network Error Management—Network Error Management exists to provide a means of detecting addressing
related errors, for example, failure of an ECU to successfully claim an address. Other addressing related
errors, for example duplicate address claims or duplicate NAMEs may be detected by a diagnostic tool through

the use of the request for address claim capability.

4.3.1 CanNoT CLAIM ADDRESS—If an ECU has attempted and cannot successfully claim a’sg
becaus¢ the address(s) it attempted to claim are already claimed on the network by an\ECU
priority NAME, a Cannot Claim Address error exists.

4.4 Address [Claim and ECU Initialization Procedure—The Address Claimed message is used by
acquire alunique address on the vehicle network after completing its own Power On Self Tes
before originating other communications messages. The procedure that follews; assures that
addresses are detected during initialization processes and resolved at thatiime.

4.4.1 ADDRESS CLAIM REQUIREMENTS—EVery ECU is required to claim itsysource address upon ini
upon arjy change of the ECUs NAME or source address. An ECU may support and act on 3

urce address
with a higher

each ECU to
t (POST) and
any duplicate

tialization and
Commanded

Addresg message, in which case, the later requirement provides confirmation that the Commanded Address

message was accepted. The requirement also assures.that each ECU take responsibility f
valid address and that other ECUs properly arbitrate for.the address if their address claim ha

Or obtaining a
5 not yet been

heard bly the ECU. The destination address for an address claim should be global (255) to “announce” the

claim message to all ECUs on the network.

An ECU should be able to differentiate between Address Claimed messages received that m

ay have been

sent by the ECU itself and those sent by other ECUs to allow duplicate addresses to be detected.

4.4.1.1 Requilrements for Requests for Addfess Claimed—The source address for a request for Ad
mess@age must be the null address (254) if the request is from an ECU that has not ye
claimg¢d an address.

4.4.2 INITIALIZATION RUuLES—The fellowing rules apply to all ECUs (minimum requirements):

iress Claimed
t successfully

4421

4.42.2

to a Request for Address Claimed where the destination address of the request is the ECUs
response to the request, the Address Claimed message, should be sent to the global address (255).

address. The

4.4.2.3 Response to Address Claims of Own Address—An ECU should transmit an Address Claim if it receives an
Address Claim with a source address that matches its own, and if its own NAME is of a lower value than

the NAME in the claim it received. If the ECUs NAME is of a higher value than the NAME

in the claim it

received, the ECU should not continue to use that address. (It may send a Cannot Claim Address

message or it may attempt to claim a different address.)
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4424

4.4.3

443.1

4.4.3.2

4.4.3.3

Contention for an Address—An ECU that discovers it cannot use an address due to a higher priority
competing claim, should either send a Cannot Claim Address message (Non-configurable, Service
configurable, or Command configurable) or select another address and attempt to claim that address (Self-
configurable). An ECU previously listening to this ECU should detect that the ECU has become disabled
or changed its address by monitoring the Address Claim by the more dominant ECU (lower name value) as
well as by monitoring the Cannot Claim Address message. Service tools, and bridges in some systems,
may be expected to detect and resolve failures to claim an address. Service tools may monitor the Cannot
Claim Address message and report the problem to the operator of the tool.

MESSAGE SEQUENCES FOR INITIALIZATION—Graphical schematics of the initialization sequences for the
different-ECUs—underthevarious—potential-conditions—are—provided-in-FEigures o—in-Appendix A. The
conditiops under which each figure applies is specified in the following paragraphs. The addrgss and NAME
prioritizgtion process used in the figures is presented in 4.4.3.3

Message Sequences for Initialization for All ECUs on the Network—Message sequences fgr initialization
of all ECUs using the network are shown in Appendix A, Figures 1, 2, 3, and 4 The conpditions under
which|sequence applies is summarized in Table 3.

TABLE 3—CONDITIONS UNDER WHICH SEQUENCE.|S'/APPLICABLE

Figure Condition Under Which Sequencesis Applicable

1 ECU with address claim where no contentiah occurs

2 ECUs claiming the same address, but notsynchronized

3 ECU where NAME A is less than NAME\B and ECU B is Self-Configurable
4 ECUs claiming the same address, synchronized

Potenttial Identical Identifiers in Network Management Messages—The possibility exists for messages with
the sgme identifiers to be generated by different ECUs with three of the network managemeént messages.
These messages include: (a) request f6r Address Claimed, (b) Address Claimed, and (c) |Cannot Claim
Addrgdss messages.

a. The sending of a Request.for’/Address Claimed message simultaneously by two different ECUs which
ate both sending from.the null address (254) is not a problem because the data field i§ the same for
bpth messages.
The sending of ah Address Claimed message simultaneously by two different EClUs which are
contending for thersame address will cause bus collisions because the NAMEs in the data field of the
essage willthe-different. See 4.4.3.3 for the resolution method.
c. The sending-of a Cannot Claim Address message simultaneously by two different ECUY from address
254 will eause bus collisions because the NAMEs in the data field will be different. See 4.4.3.3 for the
r¢solution method.

Address Claim Prioritization—In the event that an address is contended for by two ECUs, priority shall be
alloted to the ECU with the lowest numerical value of the NAME. The NAME should be treated as a single
8-byte numerical value with the most significant bit at the Arbitrary Address Capable bit for determining
numerical value. For example, should, Engine 0 and Engine 1 both desire the same address, Engine
Instance 0 will have a lower absolute value NAME and therefore will win address arbitration. This process
is shown in Figures A2 and A3.

Although this requires comparison of the 8-byte NAMESs in the Address Claimed Message data fields, it
eliminates ambiguity in the address claiming process.
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4.4.3.4

4.4.4

4441

If multiple ECUs have the same address and different NAME, simultaneous Address Claimed messages
will result in bus errors. To minimize the probability of modules generating bus errors until going bus off,
the following special processing should be used when transmitting claim messages.

After transmitting any claim message, the transmitting ECU should monitor error code information. If the
error code indicates that a bus error has occurred, any automatic retransmission attempts by the CAN
peripheral should be canceled if possible.

The retransmission of the claim message should be rescheduled after end of frame plus a transmit delay.

dressingg ECU may elect to obtain(a fist of the addresses already claimed on the network befg
ing an Unused address. Note that.the ECU may, upon discovery that its preferred address has
request

the pgeudo-random number generator. The transmit delay will be added to the normal‘idle
the next claim message is transmitted. The module should be able to schedule the-next ¢
within[+£0.6 ms of the calculated delay.

The delay will be calculated by multiplying the 0 to 255 output of the pseudo-fandom numbe
0.6 mp. (The maximum time one message requires on the bus) producing-a delay range of (
a secpnd claim message transmission results in a bus error, the process should be repeat
pseudo-random number.

Figurg A4 illustrates the process of simultaneous claims by two/ECUs of the same address.
An ECU Which Cannot Obtain an Address—The message ‘sequence for answering a reque|

Claimed for an ECU which cannot obtain an address issshown in Figure A8. The ECU shoul
requepst for Address Claimed with a Cannot Claim Address message after a transmit delay (s

. The NAME,
cturer to seed
period before
aim message

I generator by
to 153 ms. If
bd with a new

st for Address
] respond to a
pe 4.4.3.3). In
1.4.3.3 should
Cannot Claim
nded Address

gurable Ad-
re itself claim-
been claimed,

the addresses of allkECUs on the network using the source address of 254 and then claim an ad-
dress that was not previpusly claimed. Preferably, a Self-Configurable Addressing ECU will
quest fqr Address Claimed with a destination address set to the preferred address it would li
the purpose of finding~an unclaimed address. The Address Request sent to the global addr
used with care since'it generates a response from every ECU on the network (Figure A6). T
quest can be, directed at an address which is not likely to be occupied and will minimize m
(Figure A5);

transmit a re-
e to claim for
pss should be
he specific re-
essage traffic

ECU

NOU Fermanentty Lonnected 1o the Network—A request 10 Address Ctaimed mesSSage may be

used to determine if an address is being used before attempting to claim that address. This process allows
a self-configurable device to create less address contention when it initializes on the network. This
procedure is appropriate for ECUs that are not permanently connected to the network, such as tools.
Message sequences for initialization of ECUs not permanently connected to the network are shown in
Figures A5, A6, and A7. The request for Address Claimed message preceding the claim can be used in
identifying an unused address for ECUs that are self-configurable.
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4.4.5

CONSTRUCTION OF ADDRESS TO NAME ASsSOCIATION TABLES—Request for Address Claimed sent to a specific

address or to the global address may be used to construct an address to NAME association table. This table
may be used in some ECUs to confirm the associations for critical functions, for example, to confirm that the
powertrain engine is located at address O to insure that torque/speed control messages from the

transmission are sent to the proper destination.

In ECUs where a small number of address to NAME

associations are required, Requests for Address Claimed sent to a specific address should be used. In a
diagnostic tool where all of the ECUs on a network need to be inventoried, a Request for Address Claimed
sent to the global address is appropriate.

4.5
protocol i
minimum
are descri

4.5.1 REACTIC

power S

teria arg

network
as mon
re-initial
of reset

tables U

quency,

required
from thq

There i

4.5.2  MINIMUN

manage

capabili

45.2.1 Requ

must

a) A Q20

chanECUc

procedures are those without
bed in the following paragraphs.

whi

N TO POWER SUPPLY AND OTHER RELATED ECU DISTURBANCES—Due to the ‘gquestional
upplied to ECUs on towed vehicles and the time required for address re-arbitration, th

(corresponding to a breakaway connector for the agricultural industey gfoup), any dist
entary power loss, that lasts less than 2 ms (with 10 ms recommended) should not re
ization (a new round of address claim). This does not preclude an ECU from performi

sed by that ECU through such a disturbance. For disturbances of longer duration
network reinitialization may be performed and is required if the disturbance is longer
reinitialization after 1 s is needed to force towed:vehicle systems to reinitialize after
towing vehicle.

no requirement for towing vehicles.
i NETWORK MANAGEMENT CAPABILITY—=Fhe following section describes minim
ment capability for ECUs to operate on a SAE J1939 network. A summary of the req
ies for SAE J1939 ECUs is prqvided in Appendix B.

pst for Address Claimed Message—Upon receipt of a Request for Address Claim mes|
ransmit an Address Claimed message containing its current address, or if it cannot cla|

for whatever reason, it should transmit a Cannot Claim Address message using the null 3

sourc
attem
attem
other

b address field untess' the ECU has not yet attempted to claim an address. ECUs whic|
pted to claim an;-address should not participate in network communications until

bted to claippan address. These ECUs should not send a Cannot Claim Address m
message until an Address Claim has been attempted.

Note thatanECU should also respond to its own request for Address Claimed message.

SAE J1939 1

established. For all ECUs which are powered through a tractor interface connector o

or re-initialization within the ECU. The ECU must retain its NAME, address, and any N

Minimum Network Management Functionality—The features provided by the Network Management

network. The
etwork. They

ble integrity of
e following cri-
a towed sub-
Lirbance, such
sult in network
ng any degree
AME/address
or higher fre-
than 1 s. The
disconnection

um network
lirements and

sage, an ECU
Jm an address
ddress in the
h have not yet
the ECU has
pbssage or any

4522 Addr

55 Ctaimed ViesSSage belore Using a Source Address—NO ECU may originate da m

ssage on the

network until 250 ms after it has transmitted an Address Claimed message without address contention with

three

exceptions.

First, if a Cannot Claim Address message has been issued by the ECU, it should

respond to a request for Address Claimed message directed to the global address (255) by retransmitting
the Cannot Claim Address message. The ECU may also transmit a Request for Address Claim but should
not transmit other messages. Second, the ECU may transmit a Request for Address Claim using the null
address as a source address. Third, a network interconnection device acting entirely as a repeater may
pass messages before claiming its own address. (For further requirements for network interconnection
devices, see SAE J1939/31.)

Once an ECU has successfully claimed an address, it may respond to a Request for Address Claim and
immediately resume transmitting other messages on the network.
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If the source address or NAME of an ECU is modified, (for example, through the Commanded Address
message or through proprietary techniques) the ECU must re-issue an Address Claim before originating
transmissions on the network.

4.5.2.3 Disruption of the Network During Connection or Disconnection of an ECU—Connection, disconnection, or
power-up of the ECU should not disrupt network communications. Disruption of the network would consist
of uncontrolled transmission of a bit stream to the network during the power-up of an ECU.

4.5.2.4  Continuity of Addresses Across Power-Down and Power-Up Cycles—ECUs should be able to maintain
their source address and any addresses for ECUs that are communicated with so that the ECU can
attemptto 5 , i in cases where
special requ f Off-Highway
trailerg where the instance and associated addresses of the trailer may change at each\pewer-up.

PREPARID BY THE SAE TRUCK AND BUS CONTROL AND-COMMUNICATIONS SUBCOMMITTEE
OF THE SAE TRUCK AND BUS ELECTRICAL AND ELECTRONICS COMMITTEE
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APPENDIX A

INITIALIZATION SEQUENCE TIMING DIAGRAMS

ECU Network
Initialize Messages
(POST) A
Saz Jaim Ti'“e
20 ms: By
ne [ v
(| tanammeseny,
Sa< yons

FIGURE A1—INITIALIZATION OF AN ECU WITH ADDRESS CLAIMVAND NO CONTENT|ION

Non-Self Configurable Non-Self Configurable  Non-Self Configdrable Non-Self Configurable
Device A Device B Device A Device B
Messages Messages
Initialize Time Initialize Time
(POST) (POST)
Adg, Ad,
SA < x5 Claim, l $4.27%8 Clg
* Name 4 + Nameg A
Power, up Power up
Initialize Initialize
POST POST
& Clo\™ { ) o o™ ( )
AdAreSl ome B g0re ame B

Ne X
sa=% %
Ad
sad 38 Claipy Pseudo-Random
*Name A Delay Soy, Canp,,
rce t Cy
Add’egs 841"
'y 4 ME
A

Pseudo-Random
Delay
o\ g8 }
s cae
gourc®
Where NAME A is less than NAME B Where NAME B is less than NAME A

FIGURE A2—INITIALIZATION OF AN ECU WHERE TWO NON-SELF-CONFIGURABLE ECUs
ATTEMPT TO CLAIM THE SAME ADDRESS BUT ARE NOT SYNCHRONIZED
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Self Configurable
ECUA ECU

Messages
Initialize Time

(POST)
Add
845 x5 Claip, l
< Name A Power up
% |

Name A < Name B nitialize
s c\a\mB (POST)

o

ECU A Should (/Addres

Reinstantiate Sas 4 zac'a’ln

Address Claim Me 4 ECU B should select

claim a new address and
Nld'ess“ame B attempt to claim it
=Y
A =

FIGURE A3—INITIALIZATION OF AN ECU WHERE NAME A IS'LESS THAN NAME H
AND ECU B IS SELF-CONFIGURABLE

ECUA ECUB

o Messages
Initialize.
(POST) NMADR CLAIM

B

NVLADR CLAIM l

Repeated Collisions Occur,
devices go BUS OFF

ECUs should retry using
NAME as a seed for
generating a time delay.

Then revert to Figures A2 and A3.

HGURE A4=-INITIALIZATION OF AN ECU WITH TWO ECUs ATTEMPTING TO CLAI
THE SAME ADDRESS BUT WITH SYNCHRONIZED CLAIMS
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:ggg:z)e “&u?::;%%

FIGQURE A5—INITIALIZATION OF A SELF-CONFIGURABLE ECU WITH NO CONTENTION

ECU Network
Initialize
Posn) | | oeer,
%&“{) | "
3 v
—
s ST
125s g‘op.pﬁf"
ECU Determines and
lects anunused - - - — 3 A‘b'es
:ama\?v 250 me % s‘:laln,
No Conflicting “’,;ulr,e W
Claims oo
Sw
M

FIGURE[AG6—INITIALIZATION OF A SELF-CONFIGURABLE ECU WITH A REQUEST FOR ADDRESS
CLAIMED SENT TO THE GLOBAL ADDRESS
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