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1. SCOPE

SAE J1939-1 specifies the minimum set of SAE J1939 documents that define the Truck and bus control and communications
vehicle network as it applies to on-highway equipment. Vehicles covered include all on-highway straight trucks and
combination vehicles. A combination vehicle consists of one towing vehicle (tractor) and one or more towed vehicles (trailers
and dollies). Dolly axles within the road train are considered to be towed vehicles.

1.1 Purpose

It is the intention of the SAE J1939 family of recommended practices to allow electronic devices to communicate with each
other by providing a standard architecture. SAE J1939-01 describes the particular set of SAE J1939 documents used to

implement an open interconnect system for electronic systems in a heavy-duty on-highway vehicle.

1.2 Degrees of (

A network based
connected via the
different SAE J193
cause degradation

2. REFERENCE$

2.1 Applicable D

The following publ
latest issue of SAH
2.1.1  SAE Publi

Available from SAH
and Canada) or +1

SAE J1939

SAE J1939-03
SAE J1939-11
SAE J1939-13
SAE J1939-14

SAE J1939-15

Dpenness

pon this document is open to the degree that any two devices which conform/to SA
network and communicate with each other without functional interference. Devic
9-x documents may not be capable of communicating directly with oneranother and
or complete disruption of the entire network.

D

ocuments

cations form a part of this specification to the extenp specified herein. Unless other]
publications shall apply.

cations

724-776-4970 (outside USA), www.saeorg.
Serial Control and Communications Heavy Duty Vehicle Network - Top Level Do
On-Board Diagnostics(Implementation Guide
Physical Layer, 250 kbps, Twisted Shielded Pair
Off-Board DRiaghostic Connector
Physical Layer, 500 kbps

Physical Layer, 250 kbps, Un-Shielded Twisted Pair (UTP)

AE J1939-1 can be
bs that conform to
n some cases may

wise indicated, the

E International, 400 Commonwealth Drive; Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA

cument

SAE J1939-16

SAE J1939-21

SAE J1939-31

SAE J1939-71

SAE J1939-73

SAE J1939-76

SAE J1939-81

Automatic Baud-Rate BetectionProcess

Data Link Layer

Network Layer

Vehicle Application Layer

Application Layer - Diagnostics

SAE J1939 Functional Safety Communications Protocol

Network Management
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SAE J1939-84

SAE J1939DA

22

OBD Communications Compliance Test Cases for Heavy Duty Components and Vehicles

SAE J1939 Digital Annex

ISO Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 11898-1

ISO 11898-2

Road Vehicles - Controller Area Network (CAN) - Part 1: Data Link Layer and Physical Signaling

Road Vehicles - Controller Area Network (CAN) - Part 2: High-Speed Medium Access Unit

ISO 11992

ISO 11992-1:2003
ISO 11992-2:2014
ISO 11992-3:2003
ISO 11992-3:2003
ISO 11992-4:2014
3. DEFINITIONS
Terms and definitig
3.1 BRIDGE

A device which stq
alone or the logic g

3.2 DIAGNOSTI
A connector on theg

3.3

The person, company, or entity that manages the overall integration of ECUs into a complete vehicle ne

3.4 GATEWAY
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Part 1: Physical and Data-Link Layers

Part 2: Application Layer for Brakes and Running Gear

Part 3: Application Layer for Equipment Other Than Brakes and Running Gear

Amd 1:2008

Part 4: Diagnostic Communication

ns are defined in SAE J1939.

res and forwards messages between two SAE J1939 network segments. The dev

ould be embedded in a component controller such as an engine control module.

C CONNECTOR

vehicle that is used-to'get access to the vehicle communications network.

NETWORK [NTEGRATOR

tween Towing and

ice could be stand

twork.

This device permi

another.

S data to be transferred between two networks with different protocols or message sets. The gateway
provides a means to repackage parameters into new message groups when transferring messages from one segment to
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4. TECHNICAL REQUIREMENTS

4.1 Use of SAE J1939 Documents

Vehicle networks described by the SAE J1939 family of documents follow the seven-layer OSI network architecture with a
different document describing each layer used (not all seven layers are used). The SAE J1939-01 on-highway equipment
network makes use of the following SAE J1939-related documents:

SAE J1939

SAE J1939-03

SAE J1939-11

SAE J1939-13

SAE J1939-14

SAE J1939-15

SAE J1939-16

SAE J1939-21

SAE J1939-31

SAE J1939-71

SAE J1939-73

SAE J1939-76

SAE J1939-81

SAE J1939DA

Serial Control and Communications Heavy Duty Vehicle Network - Top Level Document.

This top-level document describes the network in general, the OSlI layering structure, the subordinate

document structure, and provides control for all preassigned values and names

On Board Diagnostics Implementation Guide

Describes the implementation of On Board Diagnostics as may be applicable
highway diesel trucks, which utilize the SAE J1939 network

Physical Layer 250 Kbps, Shielded Twisted Pair

Off-Board Diagnostic Connector

Used to access the network with external devices such as diagnostic tools.
Physical Layer 500 Kbps

Used on the tractor and as a subnetwork on‘trailers.

Physical Layer, 250 Kbps, Un-Shielded Twisted Pair (UTP)

Used on the tractor and as a subnétwork on trailers.

Automatic Baud Rate Detection Process

Data Link Layer

Network Layer

Vehicle Application Layer

Provides the definition of data elements and messages for vehicle functionality.

Application Layer - Diagnostics

to heavy duty on-

Provides the definition of data etements and Messages used for diagnostics a
support functions.

SAE J1939 Functional Safety Communications Protocol
Network Management
Provides definition of handling source addresses and device identities.

SAE J1939 Digital Annex

d related network
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4.2  Physical Layer Definition

SAE J1939-11, SAE J1939-14, and SAE J1939-15 define physical layer implementations of the ISO 11898 controller area
network (CAN) specification that may be used for heavy-duty on-highway vehicle applications. The network integrator shall
use either SAE J1939-11, SAE J1939-14, or SAE J1939-15 for the SAE J1939-01 implementation. Any single segment of
the vehicle network shall use only one of these physical layers.

Network topology requirements in SAE J1939-11 are relaxed in SAE J1939-15 to provide additional design flexibility to the
OEM in the placement of network termination devices and for the use of the diagnostic connector. This allows the OEM to

better optimize the

421

cost/performance of their design.

Signal Definition

Electronic devices
SAE J1939-11, S

that connect to the SAE J1939-01 vehicle network shall meet the signal charactéris
AE J1939-14, and SAE J1939-15. SAE J1939-15 is harmonized with SAENJ493

backwards-compafible interoperation among components. SAE J1939-11, SAE J1939-14, and, SAE|

reference designs

4.2.2 Media

hat are compatible with ISO 11898-2.

The physical medi

shall meet the requirements of either SAE J1939-11, SAE J1939*14, or SAE J1939

for the network. Any single segment of the vehicle network shall use only onetof\these physical layers
should note that th¢re are specific differences between SAE J1939-11 and SAE.J1939-15 in regard to me

specifies a shielde
cable media have
vehicle application

4.2.3 Topology

The network integ
network topology i
implementer shoul
example in regard
vehicle network sh
in SAE J1939-31,

network topology.

Typical, contempo
which may also ha

twisted-pair cable media, while SAE J1939-15 specifies.an un-shielded twisted-pair
been specified with regard to the harsh environment typically encountered in heav

B.

rator, typically the vehicle OEM, is resp@nsible for the design and implementation
h the vehicle, following the requirements within SAE J1939-11, SAE J1939-14, or S
i note that there are specific differences between SAE J1939-11, SAE J1939-14, and
fo backbone termination, stub length and number of ECUs allowed. Any single segm
bll meet the requirements of-gither SAE J1939-11, SAE J1939-14, or SAE J1939-15
network interconnection ECUs shall be used to interconnect different segments into

ary implementations.include a single network segment that interconnects all powertr
e subnetworks, Older vehicle model year implementations may feature only one net

to OBD requirements implemepted in 2016, the baud rate of the regulated pins at the SAE J1939-13 co

at 500K, and the E
(trailer) to the netw
interface between

CM has to-be.accessible on these pins. SAE J1939 does not specify a method to conr
ork, but 1IS© 11992 can be used for this if needed. In this situation, a bridge device W
he SAE'J1939 network segment and the ISO 11992 network segment.

tics as specified in
9-11, allowing the
J1939-15 provide

15, as appropriate
. The implementer
dia. SAE J1939-11
table media. These
y-duty on-highway

of the SAE J1939
AE J3939-15. The
SAE J1939-15, for
ent of the complete
Also, as specified
a complete vehicle

ain ECUs, some of
vork segment. Due
nnector need to be
ect a towed device
ould be required to

Gateways translate_fram SAF 11939 subnetworks to various ather networks The gateway provides a m

eans to repackage

parameters into new message groups when transferring messages from one segment to another. Systems that use
networks with multiple baud rates can use gateways to allow communication between the networks if information between
these networks needs to be shared between the networks. Gateways can also be used to connect networks that use the
same baud rate as well.

4.2.4 Diagnostic Connector

The diagnostic connectors defined in SAE J1939-13 shall be used as described therein. The Type | (black or grey) vehicle
mounted diagnostic connector is used for 250 Kbps networks while the Type Il (green) vehicle mounted diagnostic connector
is used with 500 Kbps networks.

A Type Il diagnostic plug connector on a service tool will mate with a Type Il or Type | vehicle mounted diagnostic receptacle.
A Type | (black or grey) diagnostic plug connector on a service tool will only mate with a Type | vehicle mounted diagnostic
receptacle. Diagnostic tools can be developed to auto detect the network baud rate per SAE J1939-16.
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4.3
The data link layer

4.4  Network Lay

Data Link Layer Definition

on SAE J1939 vehicle networks shall conform to SAE J1939-21.

er Definition

SAE J1939-31 defines the network layer provisions in the SAE J1939 family of specifications. The overall vehicle network
may consist of multiple network segments, and as noted in discussion of topology, Network Interconnection ECUs as
described in SAE J1939-31 shall be used to connect the different network segments together.

4.5 Application Layer

There are two d

on-highway vehiclg.

SAE J1939-71 a
communications. T
This is required forn

SAE J1939-73 def
The data elementg
possible informatiq
supported function
integrator has the

Haa-ant that Jdofio . PN H fon lovior foabtionglt, thot oo, b Haalemant
OIS tTat UCTme UTe appmoaturT Ay T rarnmotoranty— arac rray— O TTTPTCTTITCTTiS

nd SAE J1939DA define various data elements and messages used. for ve
hybrid vehicles and for features such as engine off while vehicle stopped.

nes various diagnostic services and data content for diagnostics‘messages on a S

on a heavy duty

hicle control and

hese parameters shall be available while the vehicle is powered on as wéll as with the engine running.

AE J1939 network.

and messages defined in SAE J1939-71 and SAE J1939-73 ean be considered as
n that can be communicated on a SAE J1939 network. The components on th
ality determine what actual data elements and messages‘will be present on a ne
responsibility to assure that all network devices adhere.to these application docum

correct data content and message structures and timing.

4.6 On Board Di

Many heavy-duty

agnostics (OBD) Considerations

bn-highway vehicles that utilize an SAE J1939 network may be subject to regulato

OBD. SAE J1939-03 has been developed to provide guidelines for the implementation of OBD on heav

use the SAE J193
products will be so

d to determine applicability. Refer to specification SAE J1939-84 for OBD communic

4.7 Network Ma

agement Considerations

SAE J1939-81 desribes network managenient facilities for devices on a SAE J1939 network. Network
SAE J1939 network is concerned with.the:management of source addresses and the association of th

an actual function
network have tom
4.8 Use of Subn

The network may ¢
connected to it, or

and the detecting ‘and reporting of network related errors. All devices that operats
bet at least the qninimum network management requirements per SAE J1939-81.

etworks

pnsistof a single physical layer as shown in Figure 1, as a primary network with one of
hs-multiple subnetworks as shown in Flgure 2. The partlcular dewces shown i in these

a dictionary of the

ork. The network
n

ENvehicle and their

ts, with regard to

y requirements for
-duty vehicles that

D family of standards. Implementers_shiould review the specific regulations for the markets where their

ations compliance.

management in the
bse addresses with
b on a SAE J1939

more subnetworks
figures are only for

illustrative purposeés;

her SAE J1939-11,

SAE J1939-14, or SAE J1939 15 phyS|caI layers may be used for the prlmary network or subnetworks A bridge is used
whenever a subnetwork connects to a primary network or to another subnetwork. An example of bridge placement is at
every trailer or dolly which will provide address assignment and electrically isolate the trailer subnetwork from the primary
network. Not explicitly illustrated, but implied, is that dollies utilize the same bridge and subnetwork structure as trailers.
Figure 3 illustrates the use of these different physical layers within a typical truck with trailers connected.
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