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1. SCOPE

These Recommended Practices are intended for light, medium, and heavy duty vehicles used on or off road as well as
appropriate stationary applications which use vehicle derived components (e.g. generator sets). Vehicles of interest
include, but are not limited to: on and off highway trucks and their trailers; construction equipment; and agricultural
equipment and implements.

The purpose of these Recommended Practices is to provide an open interconnect system for electronic systems. It is the
intention of these Recommended Practices to allow Electronic Control Units to communicate with each other by providing
a standard architecture.

1.1 Degree of Openness

An SAE J1939 network is open to the degree that any two ECUs which conform to the same J1939/0X document can be
connected via the network and communicate with each other without functional interference. The SAE J1939/0X
dcouments describe a specific type of application, typically representing a specific industry to which it pertains such as
agricultural or heavy duty trucks. ECUs which conform to a different SAE J1939/0X document may not be capable of
communicating directly with one another and in some cases may cause degradation or complete disruption of the entire
network.

1.2 Proof of Compliance

There is no procedure presently in place to test, validate, or provide formal approval for ECUs utilizing the J1939 network.
Each developer is expected to design their products to the spirit of, as well as the specific content of, this recommended
practice. Provisions are made in SAE J1939/11 and SAE J1939/12 for self certification to these documents. In the future,
it is hoped that procedures will be defined and implemented to test new products to ensure full compliance with all
appropriate SAE J1939 documents. Until that time, compliance will be honorarily determined. Should questions arise
regarding the use or interpretation of any part of these recommended practices they should be directed to the SAE
Control and Communications Subcommittee for resolution.

2. REFERENCES
2.1 Publications

SAE publications are available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323
(inside USA and Canada) or 724-776-4970 (outside USA), www.sae.orq.

ISO publications are available from ANSI, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-4900,
WWw.ansi.org.

SAE J1213 Glossary of Automotive Electronic Terms

SAE J1587 Recommended Practice for Electronic Data Interchange Between Microcomputer Systems in Heavy Duty
Vehicle Applications

SAE J1708 Recommended Practice for Serial Data Communication Between Microcomputer Systems in Heavy Duty
Vehicle Applications.

SAE J1922 Powertrain Control Interface for Electronic Controls Used in Medium and Heavy Duty Diesel On-Highway
Vehicle Applications

ISO 7498 Information processing systems—Open systems interconnection (OSI)—Basic reference model

ISO 11898 Road vehicles—Interchange of digital information—Controller area network (CAN) for high speed
communication, December 1992
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ISO 11992 Road vehicles—Electrical connections between towing and towed vehicles—Interchange of digital
information (Parts 1, 2, 3)

2.2 Definitions and Abbreviations

Definitions provided herein will supersede those contained in SAE J1213. SAE J1213 will otherwise apply throughout.
2.2.1 Definitions

Acknowledgment (ACK) — Confirms that the requested action has been understood and performed.

Address — The 8 bit field (or fields) used to define the source (and destination when applicable) of a message (e.qg.
engine, transmission, etc.).

Arbitration — The process by which one or more ECUs resolve conflicts in obtaining access to a shared network bus.

Bit Stuffing — A procedure used to assure the transmitted and received messages maintain a minimum number of
dominant to recessive edges, and vise versa, to maintain the proper resynchronization within the string of bits in a CAN
Data Frame. See CAN specification for a more detailed discussion.

Bridge — A device which stores and forwards messages between two SAE J1939 network segments. This permits
changes in the media, the electrical interface, and data rate between segments. The protocol and address space remain
the same on both sides of the bridge. Note that a bridge may selectively filter messages going across it so that the bus
load is minimized on each segment.

Bus — See Segment.

CAN Data Frame — The ordered bit fields necessary to create a CAN frame used to convey data, beginning with an SOF
and ending with an EOF.

Cyclic Redundancy Check (CRC) — An error control mechanism. A 15 bit cyclic redundancy check is performed for
detecting transmission errors. Given a k-bit frame or message, the transmitter generates an n-bit sequence, known as a
frame check sequence so that the resulting frame, consisting of k + n bits is exactly divisible by some predefined number.
The receiver then divides the incoming frame by the same number and, if there is no remainder, assumes that there was
no error.

Data Field — A 0 to 64-bit field normally placed in a CAN data frame which contains the data as defined in the Application
Layer (document SAE J1939/7X).

Data Page — One bit in the Identifier portion of the CAN Arbitration Field is used to select one of two pages of Parameter
Group Numbers. This provides for the future growth of Parameter Group definitions. It also is one of the fields used to
determine the Parameter Group Number which labels the data field of the CAN Data Frame.

Destination Address (DA) — This is a Protocol Data Unit (PDU) specific field in the 29 bit CAN identifier used to indicate
the address of the ECU intended to receive the SAE J1939 message.

Device — A physical component with one or more ECUs and network connections.

Electronic Control Unit (ECU) — A computer based electronic assembly from which SAE J1939 messages may be sent or
received.

End of Frame (EOF) — A 7 bit field marking the ending of a CAN data frame.
Extended Frame — A CAN data frame using a 29 bit identifier as defined in the CAN 2.0 specification.

Frame — A series of data bits making up a complete message. The frame is subdivided into a humber of fields, each
field containing a predefined type of data. See CAN Data Frame
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Function — A capability of a vehicle system having one or more ECUs that are connected to a SAE J1939 bus segment
of a Vehicle System. The function value is used in the 8 bit Function field in the 64 bit NAME entity (See SAE J1939/81,
Section 4.1)

Gateway — This device permits 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 another.

Group Extension (GE) — This is a PDU specific field of a SAE J1939 CAN Data Frame that is used as part of the
information necessary to determine the Parameter Group Number.

Identifier — The identifier portion of the CAN arbitration field.
Idle — A state on the CAN bus where no node is transmitting or attempting to transmit data.

Implement — A machine consisting of one or more ECUs which may be attached to or detached from the vehicle as a
unit.

Media — The physical entity which conveys the electrical transmission (or equivalent means of communication) between
ECUs on the network. For SAE J1939/11, the media consists of shielded twisted pair copper wires.

Message — A “message” is equivalent to one or more “CAN Data Frames” that have the same Parameter Group
Number. For instance the information related to a single Parameter Group Number to be transferred on the bus may take
several CAN data frames.

Multipacket Messages — A type of SAE J1939 message which is used when more than one CAN data frame is required
to transmit all data specific to a given Parameter Group Number. Each CAN data frame will have the same identifier but
will contain different data in each packet.

NAME - An 8 byte value which uniquely identifies the primary function of an ECU and its instance on the network. A
device's NAME must be unique, no two devices may share the same NAME value on a given vehicle network.

Node — A specific hardware connection of an ECU to the physical media. A specific node may have more than one
address claimed on the network.

Non-Volatile — Retention of changeable memory values even though power is turned off for any reason. This term is
used with respect to data values, such as ECU addresses or NAMEs, that are changed during use. Read Only Memory
(ROM) is technically non-volatile, but is not changeable during use and thus not what is referred to in these documents.

Negative-Acknowledgment (NACK) — A response which indicates that a message has not been understood or a
requested action could not be performed.

Packet — A single CAN data frame. This can also be a message if the Parameter Group to be transferred can be
expressed in one CAN data frame.

Parameter Group (PG) — A collection of parameters that are conveyed in a SAE J1939 message. Parameter Groups
include commands, data, requests, acknowledgments, and negative-acknowledgments. The PG identifies the data in a
message, regardless of whether it is a single packet or multipacket message. Parameter Groups are not dependent on
the source address field thus allowing any source to send any Parameter Group.

Parameter Group Number (PGN) — A three byte, 24 bit, representation of the Reserved Bit, Data Page, PDU Format,
and GE fields. The Parameter Group Number uniquely identifies a particular Parameter Group.

PDU Format (PF) — An 8 bit field in the 29 bit identifier that identifies the PDU format and is used in whole or in part to
provide a label for a Parameter Group. It also is one of the fields used to determine the Parameter Group Number which
labels the data field of the CAN Data Frame.
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PDU Specific (PS) — An 8-bit field in the 29 bit identifier whose definition depends upon the value of the PDU Format
field. It can be either a destination address (DA) or Group Extension (GE). It also is one of the fields used to determine
the Parameter Group Number which labels the data field of the CAN Data Frame.

PDU1 Format — A PDU format used for messages that are to be sent to a destination address (DA). The PS field
contains the destination address (specific or global).

PDU2 Format — A PDU format used to send information that has been labeled using the Group Extension technique.
This PDU does not contain a destination address. The PS field contains the Group Extension in the case of PDU2
formats.

Preferred Address — The address that an ECU will attempt to use first when claiming an address. Preferred Addresses
are assigned by the committee.

Priority — A 3-bit field in an identifier that establishes the arbitration priority of the information communicated. The highest
priority is zero and the lowest priority is seven.

Protocol Data Unit (PDU) — A PDU is a SAE J1939 specific CAN Data Frame format.

Remote Transmission Request (RTR) — A feature of the CAN protocol allowing an ECU to request that another ECU or
ECUs send a message. This feature of CAN is not used in SAE J1939. An alternate request mechanism is specified for
SAE J1939.

Repeater — An ECU which regenerates the bus signal onto another segment of media. This permits the network to
connect more electrical loads (ECUs) onto the bus, or to connect to another type of media (Physical Layer Expansion).
The speed (data rate), protocol (data link layer), and address space are the same on both sides of the repeater. For SAE
J1939, any delays in regenerating the data signal must be kept to a very small fraction of one bit interval.

Reserved Bit —A bit in a SAE J1939 29 bit identifier reserved for future definition by SAE. It also is one of the fields used
to determine the Parameter Group Number which labels the data field of the CAN Data Frame.

Router— An ECU which allows segments with independent address spaces, data rates, and media to exchange
messages. A router may permit each segment to operate with minimum bus loading yet still obtain critical messages from
remote segments. The protocol remains the same across all segments. Note that the router must have look up tables to
permit the translation and routing of a message with ID X on segment 1 to ID Y on segment 2.

Segment — The physical media and attached nodes of a network not interconnected by network interconnection ECUs.
A single segment of a network is characterized by all of the ECUs “seeing” the signal at the same time (i.e., there is no
intermediate ECU between electrical sections of the network). Multiple segments can be connected together by network
interconnection ECUs including repeaters, bridges, and routers.

Source Address (SA) — An 8-bit field in the 29 bit identifier which allows for the unique identification of the source of a
message. The SA field contains the address of the ECU that is sending the message.

Standard Frame — A CAN data frame using an 11 bit identifier as defined in the CAN 2.0b specification.
Start of Frame (SOF) — The initial bit in a CAN frame serving only to indicate the beginning of the frame.

Subnetwork — This refers to the network activity (message traffic) on a specific SAE J1939 segment when multiple
segments are used. Subnetworks may include: Tractor; Trailer, Implement, and Braking System. Note that they may be
separated by a bridge or router to minimize total bus loading. Collectively the subnetworks are the SAE J1939 Vehicle
Network.

Vehicle — A machine which, in most applications, includes a capability to propel itself and includes one or more SAE
J1939 segments. A vehicle may be assembled of one or more Vehicle systems which are connected together to form the
whole vehicle.
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Vehicle System — A subcomponent of a vehicle, or a component that is analogous to a subcomponent of a vehicle, that
includes one or more SAE J1939 segments and may be connected or disconnected from the vehicle. A Vehicle System
may be made up of one or more Functions, which have ECU's that are connected to a SAE J1939 segment of the Vehicle
System.

2.2.2 Abbreviations

ABS Antilock Braking System
ACK Acknowledgment

AP Accelerator Pedal
ASR Acceleration Slip Regulation (Traction Control)
ASCII American Standard Code for Information Interchange

CAN Controller Area Network
Con-Ag Construction-Agriculture Industry
CRC Cyclic Redundancy Check

DA Destination Address
DLC Data Length Code
DP Data Page

ECU Electronic Control Unit
EOF End of Frame

GE Group Extension
ID Identifier
IDE Identifier Extension Bit

LLC Logical Link Control

LSB Least Significant Byte or Least Significant Bit
MAC Medium Access Control

MID Message Identifier

MSB Most Significant Byte or Most Significant Bit

NA Not Allowed

NA Not Available

NACK  Negative-Acknowledgment
(ON]] Open System Interconnect
P Priority

PDU Protocol Data Unit

PF PDU Format

PG Parameter Group

PGN Parameter Group Number
PID Parameter Identifier

PS PDU Specific

PS GE PDU Specific - Group Extension
PS DA PDU Specific - Destination Address
PTO Power Take-Off

R Reserved

RTR Remote Transmission Request
SA Source Address

SID Subsystem Identifier

SLOT Scaling, Limits, Offset, and Transfer Function
SOF Start of Frame

SPN Suspect Parameter Number

SRR Substitute Remote Request

un Undefined
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2.3 References to the OSI Model

The Open System Interconnect (OSI) model was developed by the International Organization for Standardization (ISO) in
1984 as a model of a computer communications architecture. There are seven layers to the OSI model as shown in
Figure 1. The intent is that protocols be developed to perform the functions of each layer as needed. SAE J1939 is
structured into several parts based on this ISO Model. While there is a SAE J1939 document allocated to each layer, not
all of them are explicitly identified by having their own SAE J1939 document. Some of the layers not having their own
documents are supported by functionality included within other documents.

OSI NETWORK
MODEL LAYER

APPLICATION OUTGOING FRAME INCOMING FRAME APPLICATION
‘X' CONSTRUCTION REDUCTION Y

APPLICATION 7 A APPLICATION
PRESENTATION 6 PRESENTATION
SESSION 5 SESSION
TRANSPORT 4 TRANSPORT
NETWORK 3 NETWORK
DATA LINK 2 DATA LINK
PHYSICAL Y 1 PHYSICAL
PHYSICAL TRANSMISSION MEDIA

FIGURE 1 - THE OSI SEVEN LAYER MODEL
The functionality of each layer is:

1. Physical — Concerns the transmission of structured bit stream over physical media; deals with the mechanical,
electrical, functional, and procedural characteristics to access the physical media

2. Data Link — Provides the reliable transfer of information across the physical layer; sends blocks of data (frames) with
the necessary synchronization, error control, sequence control, and flow control;

3. Network — Provides upper layers with independence from the data transmission and switching technologies used to
connect systems; responsible for establishing, maintaining, and terminating connections;

4. Transport — Provides reliable, transparent transfer of data between end points; provides end-to-end error recovery
and flow control; provides segmentation and reassembly of very large messages;

5. Session — Provides the control structure for communication between applications; establishes, manages, and
terminates connections (sessions) between cooperating applications;

6. Presentation — Provide independence to the application process from differences in data representation (syntax);
and

7. Application — Provides access to the OSI environment for users and also provides distributed information services.
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The purpose of the OSI model is to provide a common basis for coordinating standards development by placing them
within the perspective of the overall model. Any resulting standard, such as SAE J1939, is not required to be explicitly
partitioned into these seven layers as long as the fundamental functionality is supported. In addition, the hardware and
software which perform the functions of each layer need not be rigidly defined such that each layer is recognizable within
the system design. The distinction between layers can become totally obscured upon allocating these functions to a
specific system design. In reviewing the SAE J1939 layer documents, it can be seen that some SAE J1939 layers include
some functions normally associated with other OSI layers. This usually occurs when a layer may not require, or justify
having, a standalone document of its own.

Because the SAE J1939 network is a specific communications system, supporting specific sets of applications and a
specific industry, rather than being generalized, not all of the OSI layers are required. Only those layers which are
required for the anticipated SAE J1939 uses will be defined, with a separate document being used for each of these
layers.

2.4 Documentation Structure and Guide

This SAE J1939 document is merely the top level of a hierarchy of related documents. A separate document, identified
as SAE J1939/N, has been defined for each application of the network and for each of the seven OSI model layers. To
accommodate multiple versions of any one layer, a second slash digit (X) is used to identify the version of a document.
Thus to determine the total network definition for a particular application, such as for North American agricultural
equipment, one must obtain the top level application document, SAE J1939/02, which identifies all of the layer versions
used, and then obtain each of these individual layer documents. The presently defined documents and numbering
system are as follows:

J1939 This top level document describes the network in general, the OSI layering structure, the subordinate
document structure, and provides control for all preassigned values and names.

J1939/0X An application document, where X refers to a specific network/application version of the network. This
document will identify the industry or applications for which it pertains and will list the specific versions of
each layer that makes up this network.

J1939/01  Truck and Bus Control and Communications Network.

J1939/02 (Draft) Agricultural Equipment Control and Communications Network.

J1939/1X A Physical Layer document, where X refers to a specific version of the Physical Layer.

J1939/11 Physical Layer, 250K Bits/sec, Shielded Twisted Pair.

J1939/12 (Draft) Physical Layer, 250K Bits/sec, Twisted Quad.

J1939/13 Physical Layer, Diagnostic Connector

J1939/15 (Draft) Reduced Physical Layer, 250K bits/sec, Unshielded Twisted Pair (UTP)

J1939/21 Data Link Layer (no alternative versions permitted)

J1939/3X Network Layer document, where X refers to a specific version of the Network Layer.

J1939/31 Network Layer,

J1939/4X Transport Layer document, where X refers to a specific version of the Transport Layer. No Transport Layer
documents are presently defined.

J1939/5X Session Layer document, where X refers to a specific version of the Session Layer. No Session Layer
documents are presently defined.

J1939/6X Presentation Layer document, where X refers to a specific version of the Presentation Layer. No
Presentation Layer documents are presently defined.

J1939/7X Applications Layer Document, where X refers to a specific version of the Application Layer.

J1939/71  Vehicle Application Layer.

J1939/72  (Draft) Virtual Terminal Application Layer.

J1939/73  Application Layer - Diagnostics.

J1939/74  Application — Configurable Messaging

J1939/75 Application Layer-Generator Sets and Industrial

J1939/81 J1939 Network Management Protocol (no alternative versions permitted).

J1939/82 (Draft) Compliance
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Document numbers have been assigned to all seven of the OSI model layers even though they are not all specifically
defined within the present definition of SAE J1939. This was done in part to provide an easily recognizable relationship
between the documents and the OSI model and also to provide growth capabilities should it be determined later that such
documents are needed. SAE J1939/81, Network Management, is kept separate as it represents a vertical slice through
all of the layers and is thus best explained and understood as an individual subject rather than include a subset of
network management within each of the affected layers.

Multiple application layer documents may be utilized simultaneously on the same network and thus must maintain
compatibility. An example of such a system is a piece of agricultural equipment that utilizes both SAE J1939/71 for the
majority of communications and SAE J1939/72 for the display terminal communications, both sets of messages being
carried over the exact same network. A single vehicle/application may also utilize different physical layers within the
same system but they need not be compatible if on different segments. An example is on-highway trucks where the
physical layer used to connect the tractor to the trailer may be different than that used on the tractor itself.

3. TECHNICAL REQUIREMENTS

Beyond being an introduction to the full set of SAE J1939 documents, this document is meant to aid those unfamiliar with
SAE J1939 by answering the most basic questions of:

How SAE J1939 is intended to work

How to construct and process messages (transmit and receive)
How to design an ECU to support SAE J1939

How typical control sequences are done (application examples)
How a typical network is wired

3.1 SAE J1939 Tutorial

The following tutorial is for the Truck and Bus Control and Communications Network as specified in SAE J1939/01. SAE
J1939/01 is used in this tutorial as a typical example, and not to infer that all applications must follow SAE J1939/01.
Other applications may elect to utilize alternative versions of one or more layers resulting in corresponding changes to the
following discussion. This section is offered as a means of illustrating and clarifying the network, not as a definition of it.
See the individual sub documents, SAE J1939/0X to SAE J1939/81 for the correct definition and specification of each
aspect of the network.

3.1.1 Introduction

J1939 is a high speed communications network designed to support real-time closed loop control functions between
ECUs which may be physically distributed throughout the vehicle. SAE J1708/SAE J1587 is an older, widely used low
speed network intended to provide simple information exchange, including diagnostic data, between ECUs. SAE J1939 is
capable of performing all of the functions of SAE J1708/SAE J1587 as well as the control system support. Any one
application may utilize one or the other or both of these networks.

J1939 uses the CAN protocol which permits any ECU to transmit a message on the network when the bus is idle. Every
message includes an identifier which defines the message priority, who sent it, and what data is contained within it.
Collisions are avoided due to the arbitration process that occurs while the identifier is transmitted (using a non-destructive
arbitration scheme). This permits high priority messages to get through with low latency (delay) times because there is
equal access on the network for any ECU, but when multiple ECUs are simultaneously attempting to transmit, the highest
priority message prevails.
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3.1.2 Message Format and Usage (SAE J1939/21 for 29 Bit Identifier)

J1939 provides a complete network definition using the 29 bit identifier (CAN Extended Frame) defined within the CAN
protocol shown in Figure 2. SAE J1939/21 enables 11 bit identifier (CAN Standard Frame) devices to be used within the
same network, defining all messages as proprietary, permitting both device types to coexist without interference. The 11
bit identifier definition is not directly a part of SAE J1939 but is included to assure that users of it can coexist on the same
network without conflict. SAE J1939 will not provide any further definition of the use of the 11 bit identifier. The CAN
Data Frame Bits SOF, SRR, IDE, and RTR bits will not be discussed in the following description (see SAE J1939/21 and
ISO 11898). The first 3 bits of the 29 bit identifier are used for determining message priority during the arbitration
process. A value of 000 has the highest priority. Higher priority messages would typically be used for high speed control
messages. An example of this is the torque control message from the transmission to the engine (see SAE J1939/71). A
lower priority would be used for data which is not time critical. An example of this is the engine configuration message.
The priority field may be programmable for each message type so that network tuning can be performed by an OEM if
necessary.
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FIGURE 2 - THE SAE J1939 29 BIT IDENTIFIER

The next bit of the identifier is reserved. The bit should be set to O for transmitted messages. This default will permit
future use of the bit for other purposes as defined by the SAE committee.

The next set of 9 bits in the identifier is the Data Page (DP) bit and PDU Format (PF) field. PDU stands for Protocol Data
Unit (i.e. Message Format). The DP bit is used as a page selector. Page 0 contains all the messages which are
presently being defined. Page 1 provides additional expansion capacity for the future, to be assigned after page 0 has
been completed. The PF field identifies one of two PDU formats able to be transmitted. PDU Formats are described in
SAE J1939/21, Section 3.3. The SRR and IDE bits are entirely defined and controlled by CAN and therefore not
described or modified by SAE J1939.

The next 8 bits of the identifier are PDU Specific (PS), meaning that they are dependent on the value of the PF. If the PF
value is between 0 and 239 (PDU1), this PS field contains a destination address. If the PF field is between 240 and 255
(PDU2), the PS field contains a Group Extension (GE) to the PDU Format. The Group Extension provides a larger set of
values to identify messages which can be broadcast to all ECUs on the network.

Most messages on SAE J1939 are intended to be broadcast using the PDU2 format. Data transmitted on the network
using PDU2 format cannot be directed to a specific destination. When a message must be directed to a particular ECU, it
must have been assigned a PGN in the PDU1 format range of numbers so a specific destination address can be included
within the identifier of the message. An example of this is the transmission commanding a specific torque value from the
engine or a specific torque value from a retarder. Requiring a destination must be considered when the Parameter Group
is first defined and published by the SAE committee (see SAE J1939/21).

Collectively, the Reserved bit,Data Page, PF, and PS values define the PG being transmitted. These PGs have
definitions which include the parameter assignments within the 8 byte data field of each message as well as the
transmission repetition rate and priority. The term "Parameter Group" is used because they are groups of specific
parameters. Parameter Groups are identified by a Parameter Group Number (PGN), which uniquely identifies each
Parameter Group. The PGN structure permits a total of up to 8672 different Parameter Groups to be defined per page.
Parameter Groups and Parameter Group Numbers are described in SAE J1939/21 and current assignments are listed in
Appendix A.
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The last 8 bits of the identifier contain the address of the ECU transmitting the message (Source Address). For a given
network, every address must be unique (254 available). Two different ECUs cannot use the same address at the same
time. The PGNs are independent of the Source Address, thus any ECU can transmit any message.

3.1.3 Addresses and NAME (SAE J1939/81 and Appendix B)

Each ECU on the network will have at least one name and one address associated with it. There are examples, such as
an engine and engine retarder residing in a common ECU, wherein multiple names and multiple addresses may coexist
within a single electronics unit. The address of an ECU defines a specific communications source or destination for
messages, the name includes identification of the primary function performed at that address and adds an indication of
the instance of that functionality in the event that multiple ECUs with the same primary function coexist on the same
network. As many as 254 different ECUs of the same function can coexist on the network, each identified by their own
address and name.

To uniquely name each ECU, SAE J1939 defines a 64 bit NAME consisting of the fields shown in Table 1. The Function
Instance, ECU Instance, and Identity Number fields permit multiple ECUs of the same make and model to coexist on the
same network but still have unigue NAMEs for each. See SAE J1939/81 for a full description of ECU naming and
address assignment and Appendix B for current committee assignments.

TABLE 1 - NAME FIELDS

Arbitrary Vehicle

Address | Industry | System | Vehicle Function ECU Manufacturer | Identity

Capable Group | Instance | System | Reserved | Function | Instance | Instance Code Number
1 bit 3 bit 4 bit 7 bit 1 bit 8 bit 5 bit 3 bit 11 bit 21 bit

NAMEs identify the primary vehicle function or functions which an ECU performs and uniquely identify each ECU, even
when there are more than one of the same type on the network. But with a length of 64 bits, a NAME is inconvenient to
use in normal communications. Therefore, once the network is fully initialized, each ECU utilizes an 8 bit address as its
source identifier or “handle” to provide a way to uniquely access a given ECU on the network. For example, an engine
may be assigned address 0, but if a second engine is present, it needs a separate, unique address (e.g. 1) and instance.
ECUs that accept destination specific commands may require multiple addresses. This permits distinguishing which
action is to occur. For example, if the transmission is commanding a specific torque value from the engine (address 0),
this must be differentiated from commanding a specific torque value from the engine brake (retarder)(address 15). As
can be seen by this example, a single ECU on the network may have multiple addresses and each address will have an
associated NAME. To facilitate the initialization process of determining the address(es) for each ECU on the network,
commonly used devices have Preferred Addresses assigned by the committee (Preferred Addresses are listed in Tables
B2 - B9). Using the Preferred Addresses minimizes the frequency of multiple devices attempting to claim the same
address.

In general, most ECUs will use their Preferred Addresses immediately upon power up. A specific procedure (defined in
SAE J1939/81 and elaborated on in SAE J1939/01) for assigning addresses after powerup is used to resolve any conflicts
that may occur. Each ECU must be capable of announcing which address(es) it intends to use. This is the address claim
feature. Two options are available:

1. Upon power-up and whenever requested, an ECU must send an Address Claimed message to claim an address.
When an ECU sends the Address Claimed message, all ECUs record or compare this newly claimed address to their
own table of addresses on the network. Not all ECUs are required to maintain such a table, but all must at least
compare the newly claimed address with their own. Should multiple ECUs claim the same address, the one having
the lowest value NAME uses this address and the other(s) must claim a different address or stop transmitting on the
network.
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2. An ECU may send a request for Address Claimed message to determine addresses claimed by other ECUs. When
an ECU sends a request for Address Claimed, all requested ECUs then send their Address Claimed messages. This
permits transitional ECUs (tools, trailers, etc.) or ECUs powering up late to obtain the current address table so that an
available address can be found and claimed or to determine which ECUs are currently on the network. This
approach permits the option of self-configurable addresses for those ECUs which may need it, but does not make this
a requirement for all ECUs. Self-configurable addressing is optional; those ECUs which might be expected to
encounter address conflicts are recommended to support this capability.

When an address conflict has been detected, the following four options are available, depending upon the capabilities of
the ECU involved:

Self-Configurable ECUs — a self-configurable ECU is capable of dynamically computing and claiming an unused
address. Most service tools and bridges will have this capability.

Command Configurable ECUs — A network interconnection ECU, such as a bridge, or a service tool may command
another ECU to use a given address. The ECU having the unclaimable address would then issue an Address
Claimed message to acknowledge acceptance of this new commanded address. The ECU may be commanded to
accept a new address even though it has already claimed a valid address.

Service Configurable ECUs — ECUs which are modifiable by service personnel, usually by the means of DIP switches or
a service tool. When "commanded address" messages are used, his option differs from the Command Configurable
in that a service tool is required and will often use proprietary techniques.

Non-Configurable ECUs — Those ECUs that are neither self-configurable nor reprogrammable would have to cease
transmitting if they fail to claim a valid address.

3.1.4 Communication Methods

Three primary communication methods exist within SAE J1939 and appropriate use of each type allows effective use of
the available Parameter Group Numbers. The three communications methods are:

Destination specific communications, using PDU1 (PF values 0 - 239) (includes the use of the global destination
address - 255)

Broadcast Communications using PDU2 (PF values 240 - 255)

Proprietary Communications using either PDU1 or PDU2 format

Each of the communications methods has an appropriate use. Destination specific Parameter Group Numbers are
needed where the message must be directed to one or another specific destination and not to both. SAE J1939 currently
defines a torque control message which may be sent to an engine or retarder. In the case of more than one engine, this
message must be sent only to the desired engine and a destination specific Parameter Group Number is needed and has
been assigned.

Broadcast Communications apply in several situations, including:

Messages sent from a single or multiple sources to a single destination
Messages sent from a single or multiple sources to multiple destinations

Broadcast Communications cannot be used where a message must be sent to one or another destination and not to both.

The third communications method in SAE J1939, proprietary communications, is provided by the use of two proprietary
Parameter Group Numbers. A Parameter Group Number has been assigned for broadcast proprietary communications
and a Parameter Group Number has been assigned for destination specific proprietary communications. This allows for
two functions. One, a specific source can send its proprietary message in a PDU2 type format (broadcast). Two, it allows
for situations where a service tool must direct its communication to a specific destination out of a possible group of ECUs.
For instance this case arises when an engine uses more than one controller but the service tool must be able to perform
calibration/reprogramming while all ECUs are connected to the same network. In this case the proprietary protocol needs
to be destination specific. Note that the destination ECU must be capable of properly interpreting the proprietary data.



www . bzFxw. com

SAE J1939 Revised OCT2007 -14 -

Proprietary communications are useful in two situations:

Where it is unnecessary to have standardized communications
Where it is important to communicate proprietary information

3.1.5 Transmitting Messages (Using SAE J1939/21 and SAE J1939/7X)

In addition to the 29 bit identifier shown in Figure 2, a CAN Data Frame includes a 6 bit control field, a data field which is
typically 8 bytes, and terminates with CRC, ACK, and EOF fields. To send a particular data item, a message must be
constructed by properly filling each of these fields. This is done by first referencing the applicable SAE J1939 documents.
This process will define the Parameter Group Number (PGN) to use, the message update (transmission) rate, and default
priority. Since multiple data items are typically packed together within a message, it will also define the data field format.
Note that when the ECU does not have data available for a given parameter it sets those bits to “not available” so that a
receiver knows that the data is not provided.

Parameter Groups which have more than eight bytes of data must be sent as multipacket messages using the Transport
Protocol functions defined in SAE J1939/21 Section 3.10.

3.1.6 Receiving Messages (Using SAE J1939/21 and SAE J1939/7X)

There are various techniques (and electronic ICs) available for capturing selected messages off the network. Several
general observations can be made however regarding received messages.

1. Ifitis a destination specific request or command, the ECU must determine if there is an address match between itself
and the incoming messages' destination address. If there is, it must process the message and provide some type of
acknowledgment.

2. If amessage is a global request, every ECU, even the originator, must process it and respond if the data is available.
3. If amessage is broadcast, each ECU must determine if it is relevant or not.
3.1.7 ECU Design (Using SAE J1939/11, SAE J1939/21, and SAE J1939/7X)

Although every manufacturer will have different performance requirements for the ECU contained within their product,
several observations should be made regarding the resources needed to support SAE J1939. The current data rate of
SAE J1939/11 is 250 kbps (400uS/bit). A typical message containing 8 data bytes is 128 bits long (excluding bits used
for bit stuffing) which is approximately 0.5 ms. The shortest message is 64 bits long. This means that a new message
could be present every 250 microseconds. Even though not every message is relevant, nor is the bus loading likely to be
above 50%, the receiving processor must still be able to handle (or buffer) multiple back to back messages. This will
require some RAM space as well as processor time for the memory transfers. The requirement is that no messages
should be lost due to ECU hardware or software design limitations.

3.1.8 Network Topology — SAE J1939/01 Using Physical Layer SAE J1939/11 and Network Layer SAE J1939/31

The SAE J1939/01 network defines a system containing one or more segments connected by network interconnecting
ECUs. Each SAE J1939 segment consists of a single, linear, shielded twisted pair of wires running around a section of
the vehicle to each ECU. A short stub is permitted to connect this “bus” to each ECU. This simplifies the routing of the
main bus wiring by not requiring it to come in direct proximity with each ECU. The linear bus is necessary at a data rate
of 250 Kbps in order to minimize reflections of the electrical signals. The termination resistor at each end of the bus also
reduces reflections. To support a tractor pulling one or more trailers, and the frequent removal and addition of new
trailers, a separate SAE J1939 segment (subnetwork) is used within the tractor and in each trailer or dolly.
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The SAE J1939 network may thus be composed of multiple segments, with a network interconnection ECU (bridge)
between them. These segments need not be directly compatible with each other, as they may operate at different data
rates or use different physical media. For example, a bridge provides electrical isolation between segments, provides
initialization support for the subnetwork connected to it, and can provide message filtering to prevent unnecessary
message traffic on the subnetworks. In the event of a bus failure on the wires exposed between the tractor and trailer, the
main SAE J1939 subnetwork on the tractor will continue to function.

3.2 Preassigned Values

Application specific parameters and Parameter Groups are defined in the SAE J1939/7X documents. Parameter Groups
that are used for control and management of the network are defined in SAE J1939/21, SAE J1939/31, and SAE
J1939/81. Assignments for Preferred Addresses, NAME elements, and Parameter Group Numbers are maintained in the
appendices to this document. Each of these items are described in this section. The actual values that have been
assigned are listed in the Appendices. If new values are required that are not already assigned, developers may request
new values to be assigned by the SAE Control and Communications Network Subcommittee. See Appendix D for
information on making a request. Users of the documents should assure that this base document is newer or has the
same revision date as the particular application document they are using to avoid making requests that are obsolete at
the time of submittal.

3.2.1 Parameter Group Numbers

Parameter Group Numbers are assigned specifically to use either PDU1 format or PDU2 format (PDU types are
described in Section 3.1.2 and in SAE J1939/21, Section 3.3). Once assigned to a format the other PDU type is not
available for that Parameter Group. The assignment of a Parameter Group Number should be done keeping in mind the
following characteristics: priority, update rate, importance of the data in the packet to other ECUs, and length of the data
associated with the Parameter Group. Appendix A includes a template for assigning Parameter Group Numbers and the
current assignments.

Parameter Group Numbers are assigned linearly to the various sections of the Parameter Group list in Appendix A based
on the criteria provided on the Parameter Group Request form (Appendix D).

Much of the communications between ECUs constructed by a single manufacturer do not require standardization. The
information that is communicated is not generally useful to other ECUs on the network. In this situation the proprietary
Parameter Groups can be used. The use of standardized communications is preferred and should be used whenever
practical, however the proprietary option is offered as a means of solving unique problems and situations.

If proprietary information is being communicated, or the information to be communicated is not of general interest, the
proprietary method should be used. If the information is of general interest and does not require direction of the
message to a particular ECU, a Parameter Group Number utilizing the PDU2 broadcast format should be sought. Finally,
if the information is of general interest but requires direction to one or another ECUs then destination specific addressing
is needed and a PDU1 format Parameter Group Number should be sought. Proprietary and PDU1 communications
methods should be considered carefully and used sparingly.

3.2.2 Data Field Grouping

Minimizing message overhead with CAN based systems requires full use of the data fields of messages. Except in the
case of very time critical messages, parameters should be grouped to fill the 8 byte data field. Following this principle
conserves PGNs for future assignment and allows for minimum network loading when all data bytes are known by and
sent from the same address. Strong justification is needed to allow definition of Parameter Group Numbers that result in
sparsely used data fields.

Parameters should be grouped as follows:

1. By common subsystem (the ECU likely to measure and send the data)
2. With similar update rates (to minimize unnecessary overhead)

3. By function (Oil, Coolant, Fuel, etc.)



www . bzFxw. com

SAE J1939 Revised OCT2007 -16 -

It should be recognized that, while these are guidelines, in most cases when parameters are grouped together they will
end up violating one or more of the above rules. Since all parameters defined in SAE J1939 have a technique for
identifying when they are not available it is not critical that all of the parameters in one Parameter Group come from the
same ECU. If a new parameter is defined and there are spare bytes or bits in an existing Parameter Group, then it can
be easily added there. When the update rate is fast, it is desirable to make sure that a Parameter Group is as fully utilized
as possible (i.e. uses all 8 data bytes) before defining another PG and preferable that all parameters are normally coming
from one specific ECU.

For the slower update rate data it is not as critical that all of the parameters in a Parameter Group come from the same
ECU. Even though it is desirable to have parameters come from one ECU, the intention of SAE J1939 is to provide a
means for communicating the data and not dictating which ECU is to send what data.

3.2.3 NAME Systems and Functions

A Function is a capability of a component or group of components served by one or more ECUs. The Function of each
ECU is identified within an 8 bit field of that ECU's NAME. As there may be multiple ECUs which identify themselves with
the same Function, the Function Instance field of NAME is used to distinguish between them. The same Function value
(upper 128 only) may mean different things for different Industry Groups or Vehicle Systems, therefore the Function
(upper 128 only) identification is dependent upon the Industry Group, and the Vehicle System as shown in Figure 3 (see
SAE J1939/81 Section 4.1.12).

A Vehicle System is a subcomponent of a vehicle or an analogous component that includes one or more SAE J1939
network segments and may be connected or disconnected from the total vehicle. A Vehicle System may be made up of
one or more Functions, which have ECUs that are connected to a SAE J1939 network segment of that Vehicle System. A
typical on-highway Vehicle System is a tractor or trailer. Because the definition of Vehicle Systems will vary from one
industry to another, the System definition is dependent upon the Industry Group as shown in Figure 3 (see SAE J1939/81
Section 4.1.12).
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FIGURE 3 - DEPENDENCIES IN THE NAME FIELDS

A single ECU on the network may combine multiple Functions, and would then have the option to claim a separate
address for each supported function. The assigned Vehicle System and Function values are listed in Appendix B, Tables
B11 and B12.
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3.2.4  Industry Group

To permit multiple industries to use SAE J1939, an Industry Group code is used to identify the industry to which the ECU
is associated. Code 0 is a special category of Industry Group in that it identifies Preferred Addresses and NAMEs that
are common to all industries. Any ECU which may be used in more than one industry application, such as diesel engines,
should have NAMEs and Preferred Addresses within this global group. It is the responsibility of those requesting new
definitions to consider if this may be the case, and to request the new definition in the correct group. To avoid running out
of NAME or address values, it is requested that global values be used only when truly applicable, if an ECU may exist in
only one group, such as agricultural equipment, it would be preferable to add the definition to the applicable group rather
than to use a global value. Industry Group codes are listed in Appendix B, Table B1.

3.2.5 Manufacturer Code

As defined in SAE J1939/81, the NAME convention includes a Manufacturer Code, permitting a unique Identity Number to
be a part of the full name. This Identity Number is assigned by the manufacturer and can be an individual ECU's serial
number if desired. To enable the Identity Numbers to be unique to a given manufacturer, all manufacturers using SAE
J1939 are assigned a code. The Manufacturer's Code numbers are listed in Appendix B, Table B10. A manufacturer is
permitted to have multiple codes, such as when there are multiple divisions or major product lines. Having a unique
Manufacturer Code for each individual product would be discouraged as this would quickly exhaust the range of available
codes. There are 21 bits available in the Identity Number field of NAME, permitting the manufacturer to include a
reference to each particular product if desired.

3.2.6 Preferred Address

The number of addresses within a given system cannot exceed 254 (null and global cannot be claimed by devices). Most
ECUs that operate on a SAE J1939 network will have an assigned Preferred Address that the ECU may use. If the ECU's
Preferred Address has been claimed or is in use by another ECU on the network, the conflict will be resolved using the
procedures outlined in Section 3.1.3 and detailed in SAE J1939/81 Sections 4.2 and 5. There may be additional
contraints or procedures defined in the applicable SAE J1939/0X document. For instance, on-highway trailer bridges and
devices have address claiming constraints that differ from Con-Ag systems. A supplier of a Self Configurable ECU may
provide any strategy for selecting an address to attempt to claim. However, if an alternative approach is not defined, it
should attempt to claim an address in the range 128 - 247, starting at 128. Individual reserved Preferred Address
assignments begin at zero and are assigned in a linear fashion as follows:

0to 127 Reserved for most conventional ECUs in Industry Group O - Global
128t0 247 Reserved for Industry Specific assignments

24810253 Reserved for special ECUs

254 Null Address

255 Global Address

The current Preferred Address assignments are provided in Appendix B and information for requesting new assignments
can be found in Appendix D. For further information, see SAE J1939/81.

3.2.7 Suspect Parameter Number (SPN)

A Suspect Parameter Number (SPN) is a 19 bit number used to identify a particular element, component, or parameter
associated with an ECU. This capability is especially useful for diagnostics, permitting an ECU which has detected a fault
associated with a particular component, such as a sensor, to transmit a fault message identifying the faulty component.
SPNs are assigned by the Committee and are listed in Appendix C. The first 511 SPNs are reserved and will be
assigned, when possible, to the exact same number as the Parameter Identifier (PID) of SAE J1587. For example, SAE
J1587 PID 91 is "Percent Accelerator Pedal Position" and an accelerator pedal position parameter fault could be reported
in SAE J1939 by using SPN 91. All following SPNs will be assigned in order as they are received.
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Due to the very large number of SPNs which may ultimately be assigned, and their assignment in order of request, it will
be very difficult for one interested in finding the SPN value of a particular component of interest simply by looking through
the table. To facilitate the verification that new SPN requests are not duplications of existing assignments, the committee
retains this table as an MS Excel™ spreadsheet, with additional data beyond that shown in Table C1. This permits
sorting based upon SPN number, name, description, attribute (actuator, pressure, temperature, solenoid, etc.), SAE
J1587 attributes (MID, PID, SID), SAE J1939 document paragraph, source name, and source address. It would be
desirable for those developing SAE J1939 applications or wishing to request the assignment of a new SPN to have
access to an up-to-date version of this spreadsheet so that they can perform various sorts and searches of the data. At
the time of publication, the SAE has not yet determined how this data can best be made available to the users of SAE
J1939 who are not committee participants.

3.3 Application Examples

A typical shift sequence consists of a series of commands from the transmission to the engine for controlling engine RPM
and torque. Messages from the engine provide status and information which is used to determine when a particular
condition has occurred. Other messages may also be sent regularly to disable the engine retarder at the proper time
interval, or to inhibit ASR functions which might effect engine demand during portions of the shift sequence.

Parameter Msaq. Using
Group Type Sender ECU Action/Function
ETC1 Info Trans Eng, ASR Transmission decision to shift (Shift in progress)
TSC1 Cmd Trans Eng. Override Priority bits set for Trans. (01 priority)
Torque control, Torque =0
TSC1 Cmd Trans Retarder (Eng.)  Disable Mode, Torque = 0
EEC1 Info Eng. Trans Torque =0
(Clutch may be disengaged)
TSC1 Cmd Trans Eng Speed Control Mode, Requested Speed = X
EEC1 Info Eng Trans Speed = X
(Clutch may be engaged)
TSC1 Cmd Trans Eng Speed/Torque Limit Mode (11 priority)
ETC1 Info Trans ASR Allow ASR (11 priority)
TSC1 Cmd Trans Ret (Eng) Enable Mode
TSC1 Cmd Trans Eng Override Disable
ETC1 Info Trans Eng, ASR Shift complete

A typical ABS sequence will cause a message to be transmitted which indicates that the engine should reduce torque and
the driveline (transmission) to remain in its existing (stable) state. If the ABS condition is "significant" (i.e. not just
bouncing tires), it may request that the driveline also be disengaged. Note that this message must be sent at regular
intervals to maintain the condition. Once the event is over, the ABS inactive indicates that the transmission and engine
may return to "normal" operation

Parameter Msaq. Using
Group Type Sender ECU Action/Function
ABS decision to modulate brakes
EBC1 Cmd ABS Eng, Trans ABS active
TSC1 Cmd ABS Retarder (Eng.)  Disable Mode, Torque =0
(Prevent engine stall)
TC1 Cmd ABS Trans Disengage Driveline

ABS event over
EBC1 Cmd ABS Eng, Trans ABS inactive
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A typical ASR sequence will attempt to reduce torque by sending torque limit messages to the engine. Torque can also
be reduced by requesting more driveline retardation or permitting some clutch slip. Ultimately an upshift may be
requested in order to achieve acceptable torque values. Note that the transmission takes over engine control during the
shift.

Parameter Msaq. Using
Group Type Sender ECU Action/Function
ASR Torque Reduction Decision
EBC1 Cmd ASR Eng, Trans, ASR Torque control active
Retarder (Drvl)
TSC1 Cmd ASR Eng Torque Limit
TSC1 Cmd ASR Retarder (Drvl.)  Request more retardation
TC1 Cmd ASR Trans Request more clutch slip
TC1 Cmd ASR Trans Request new gear selection,

No clutch slip request
Shift if possible
Shift complete, ASR continues torque limit
ASR event over
EBC1 Cmd ASR Eng, Trans, ASR inactive, disable override
Retarder (Drvl)

4. NOTES
4.1 Marginal Indicia
The change bar (I) or an (R) symbol located in the left margin is for the convenience of the user in locating areas where

technical revisions have been made to the previous issue of the report. An (R) symbol to the left of the document title
indicates a complete revision of the report.

PREPARED BY THE SAE TRUCK AND BUS CONTROL AND COMMUNICATIONS SUBCOMMITTEE
OF THE SAE TRUCK AND BUS ELECTRICAL/ELECTRONICS COMMITTEE
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APPENDIX A

PARAMETER GROUP ASSIGNMENTS
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Table B1

J1939 Industry Groups

Rev

Industry Group

Industry Description

Global, applies to all

On-Highway Equipment

Agricultural and Forestry Equipment

Construction Equipment

Marine

Industrial-Process Control-Stationary (Gen-Sets)

Reserved for future assignment by SAE

N~Nlojloa|hM|lW|IN|FR|O

Reserved for future assignment by SAE

Table B2

J1939 Preferred Addresses
Industry Group #0 — Global

Note: Preferred Addresses 128 thru 247 are Industry Group specific. See Tables B3 thru B9.

Rev

SA

Controller Application

Comments

Associated
NAME
Function

Engine #1

The #1 on the Engine CA is to identify that this is the
first PA being used for the particular function, Engine.
It may only be used for the NAME Function of O,
Function Instance 0, and an ecu instance of 0, which
is commonly know as the “first engine”.

Engine #2

The #2 on the Engine CA is to identify that this is the
second PA available for use for the function, Engine.
It may be used by the “second” engine (Function O,
Function Instance 1, ECU Instance 0), but it may also
be used by the second ecu on the first engine
(Function 0, Function Instance 0, ECU Instance 1), if
there is no second engine.

N

Turbocharger

Turbocharger used on the engine.

w

Transmission #1

The first transmission - may only be used for the
NAME Function of 3, Function Instance 0, and an ecu
instance of 0.

Transmission #2

The second PA available for use for the function,
Transmission. It may be used by the “second”
transmission (Function 3, Function Instance 1, ECU
Instance 0), but it may also be used by the second ecu
on the first transmission (Function 3, Function
Instance 0, ECU Instance 1), if there is no second
transmission.
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Rev | SA Controller Application Comments Associated
NAME
Function
5|Shift Console - Primary The shift console mounted in the normal drivers 5
position
6|Shift Console - Secondary A shift console mounted remotely from the normal 5
drivers position (May not be used for any ecu
instances of the primary shift console)
7|Power TakeOff - (Main or Rear) 6
8|Axle - Steering 7
9|Axle - Drive #1 The first drive axle - may only be used for the NAME 8
Function of 8, Function Instance 0, and an ecu
instance of 0.
10|Axle - Drive #2 The second PA available for use for the function, 8
Axle, Drive. It may be used by the “second” drive axle
(Function 8, Function Instance 1, ECU Instance 0), but
it may also be used by the second ecu on the first
drive axle (Function 8, Function Instance 0, ECU
Instance 1), if there is no second drive axle.
11|Brakes - System Controller 9
12 |Brakes - Steer Axle 10
13|Brakes - Drive axle #1 The brakes on the first drive axle - may only be used 11
for the NAME Function of 11, Function Instance 0, and
an ecu instance of 0.
14 |Brakes - Drive Axle #2 The second PA available for use for the function, 11
Brakes on a Drive Axle. It may be used by the
“second” drive axle brakes (Function 11, Function
Instance 1, ECU Instance 0), but it may also be used
by the second ecu on the first drive axle brakes
(Function 11, Function Instance 0, ECU Instance 1), if
there is no second drive axle brakes.
15|Retarder - Engine Engine Compression Braking 12
16 |Retarder - Driveline 13
17 |Cruise Control Speed-based control 14
18|Fuel System 15
19|Steering Controller 16
20|Suspension - Steer Axle 17
21|Suspension - Drive Axle #1 The suspension on the first drive axle - may only be 18
used for the NAME Function of 18, Function Instance
0, and an ecu instance of 0.
22|Suspension - Drive Axle #2 The second PA available for use for the function, 18
suspension on drive axle. It may be used by the
“second” drive axle’s suspension system (Function 18,
Function Instance 1, ECU Instance 0), but when there
is no second drive axle it may be used by the second
ecu on the first drive axle’s suspension (Function 18,
Function Instance 0, ECU Instance 1).
23|Instrument Cluster #1 The first instrument cluster - may only be used for the 19
NAME Function of 19, Function Instance 0, and an
ecu instance of 0.
24 |Trip Recorder 20
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Rev | SA Controller Application Comments Associated
NAME
Function
25|Passenger-Operator Climate Control The first climate control - may only be used for the 21
#1 NAME Function of 21, Function Instance 0, and an
ecu instance of 0, and must be associated with the
driver (operator) climate control, when there are
multiple climate control systems.
26| Alternator/Electrical Charging System | Vehicle's primary charging controller 53
27| Aerodynamic Control 22
28|Vehicle Navigation 23
29|Vehicle Security 24
30|Electrical System This may include Load Centers, Fuseboxes, & Power 67
Distribution boards
31|Starter System 59
32| Tractor-Trailer Bridge #1 The first Tractor mounted bridge leading to trailer(s) -
may only be used for the NAME Function of , Function
Instance 0, and an ecu instance of 0.
33|Body Controller 26
34 |Auxiliary Valve Control
35| Hitch Control Straight truck hitch (NOT Ag hitch —itis in IG 2)
36| Power TakeOff (Front or Secondary) 27
37|Off Vehicle Gateway 28
38| Virtual Terminal (in cab) 29
39|Management Computer #1 The first Management Computer - may only be used 30
for the NAME Function of 30, Function Instance 0, and
an ecu instance of 0.
40|Cab Display #1 The first Cab Display - may only be used for the 60
NAME Function of 60, Function Instance 0, and an
ecu instance of 0.
41|Retarder, Exhaust, Engine #1 The first engine exhaust retarder - may only be used 12
for the NAME Function of 12, Function Instance 0, and
an ecu instance of 0.
42|Headway Controller Forward-looking collision warning, collision avoidance, 32
speed controller, or speed matching
43|0n-Board Diagnostic Unit 62
44|Retarder, Exhaust, Engine #2 The second PA available for use for the function, 12
engine exhaust retarder. It may be used by the
“second” engine’s exhaust retarder (Function 12,
Function Instance 1, ECU Instance 0), but in cases
without a second engine it may also be used by the
second exhaust retarder on the first engine or by the
second ecu on the first exhaust retarder on the first
engine (Function 12, Function Instance 0, ECU
Instance 1).
45|Endurance Braking System 64
46|Hydraulic Pump Controller 34
47| Suspension - System Controller #1 The first Suspension - System Controller - may only be 35
used for the NAME Function of 35, Function Instance
0, and an ecu instance of 0.
48|Pneumatic - System Controller 36
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Rev | SA Controller Application Comments Associated
NAME
Function
49|Cab Controller - Primary 37
50|Cab Controller - Secondary 37
51|Tire Pressure Controller 38
52 |Ignition Control Module #1 The first Ignition Control Module - may only be used 39
for the NAME Function of 39, Function Instance 0, and
an ecu instance of 0.
53|Ignition Control Module #2 The second PA available for use for the function, 39
Ignition Control Module. It may be used by the
“second” engine’s Ignition Control Module (Function
39, Function Instance 1, ECU Instance 0), but in cases
without a second engine it may also be used by the
second Ignition Control Module on the first engine or
even by the second ecu on the first Ignition Control
Module on the first engine (Function 39, Function
Instance 0, ECU Instance 1) when there is only one
Ignition Control Module Instance.
54|Seat Control #1 The first seat control module - may only be used for 40
the NAME Function of 40, Function Instance 0, and an
ecu instance of 0, and must be associated with the
driver seat, when there are multiple seats with
separate controls.
55|Lighting - Operator Controls 41
56 |Rear Axle Steering Controller #1
57| Water Pump Controller 42
58| Passenger-Operator Climate Control The second PA available for climate control - must be 21
#2 associated with the passenger climate control (NAME
Function of 21, function instance 1, and an ecu
instance of 0), when there are multiple climate control
systems. If only one climate control system then may
be used for the second ecu of the climate control
(Function 21, Function Instance 0, ECU Instance of 1).
59| Transmission Display - Primary Display to operate specifically in conjunction with the 43
transmission control mounted in the normal drivers
position
60| Transmission Display - Secondary Secondary display to operate specifically in 43
conjunction with the transmission control mounted
remotely from the normal drivers position (May not be
used for any ecu instances of the primary transmission
display)
61|Exhaust Emission Controller 44
62|Vehicle Dynamic Stability Controller 45
63|Oil Sensor 46
64| Suspension - System Controller #2 35
65| Information System Controller #1 The first Information System Controller - may only be 47
used for the NAME Function of 47, Function Instance
0, and an ecu instance of 0.
66 |Ramp Control Control of ramps, lifts, or tailgates 48
67| Clutch/Converter Unit Control of either the clutch and/or converter 49
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Rev

SA

Controller Application

Comments

Associated
NAME
Function

68

Auxiliary Heater #1

The first Auxiliary Heater - may only be used for the
NAME Function of 50, Function Instance 0, and an
ecu instance of 0.

50

69

Auxiliary Heater #2

The second PA available for auxiliary heater - must be
associated with the second auxiliary heater control
(NAME Function of 50, Function Instance 1, and an
ecu instance of 0), when there are multiple auxiliary
heaters. If only one auxiliary heater control on the
vehicle then may be used for the second ecu of the
first auxiliary heater (Function 50, Function Instance 0,
ECU Instance of 1).

50

70

Engine Valve Controller

Electronic control used to control actuation of engine
intake and/or exhaust valves

63

71

Chassis Controller #1

The first Chassis Controller - may only be used for the
NAME Function of 52, Function Instance 0, and an
ecu instance of 0.

52

72

Chassis Controller #2

The second PA available for chassis control - must be
associated with the second chassis (NAME Function
of 52, Function Instance 1, and an ecu instance of 0),
when there are multiple chassis. If only one chassis
on the vehicle then may be used for the second ecu of
the first chassis (Function 52, Function Instance 0,
ECU Instance of 1).

52

73

Propulsion Battery Charger

A device used to charge propulsion batteries in an
electric vehicle from an off-board source of electrical
energy.

31

74

Communications Unit, Cellular

Cellular communications device

54

75

Communications Unit, Satellite

Satellite communications device

55

76

Communications Unit, Radio

Radio communications device, either receiver only,
transmitter only or transceiver

56

77

Steering Column Unit

Device that gathers the operator inputs from
switches/levers/etc located in and/or around the
steering wheel/column

57

78

Fan Drive Controller

Controls the main cooling fan operation

58

79

Seat Control #2

The second PA available for seat controls - must be
associated with the passenger seat (NAME Function
of 40, Function Instance 1, and an ecu instance of 0),
when there are multiple seats with separate controls.
If only one seat then may be used for the second ecu
of the seat control (Function 40, Function Instance O,
ECU Instance of 1).

40

80

Parking brake controller

Module controlling the parking brake

81

Aftertreatment system gas intake

Used for exhaust gas measurement such NOx or
oxygen, etc.

68

82

Aftertreatment system gas outlet

Used for exhaust gas measurement such NOx or
oxygen, etc.

68

83

Safety Restraint System

The safety restraint system can be for controlling
activation of airbags, belt tensioners, roll over
protection systems, etc.

84

Cab Display #2

The second Cab Display, this can used for
supplemental displays such as retarder display, driver
information display, etc.
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Rev | SA Controller Application Comments Associated
NAME
Function
85|thru 127 are reserved for future
assignment by SAE
248|File Server / Printer On-board file and/or print server 61
(R) | 249|0Off Board Diagnostic-Service Tool #1 | The address for the first off board diagnostic service
tool - may only be used for the NAME Function of 129,
Industry Group 0, Function Instance 0, and an ECU
instance of 0.
(R) | 250|Off Board Diagnostic-Service Tool #2 | The second preferred address available for use for the
function “Off Board Diagnostic-Service Tool". It should
only be used by the “second” Off Board Diagnostic-
Service Tool (Function 129, Industry Group 0,
Function Instance 1, ECU Instance 0).
(R) | 251|On-Board Data Logger

252

Reserved for Experimental Use

253

Reserved for OEM

254

Null Address

255

GLOBAL (All-Any Node)




www . bzFxw. com

SAE J1939 Revised OCT2007 - 56 -

Table B3

J1939 Preferred Addresses
Industry Group #1 — On-Highway Equipment

Rev | SA ECU-Module Definition
128|thru 160 are reserved for future assignment by |[Used for dynamic address assignment
SAE but available for use by self configurable
ECUs
161 |Fifth Wheel Smart Systems Any systems relative to the operation & status/safety

monitoring of the fifth wheel coupler system (including
mounting bracket).

162

Slope Sensor

A device that measures the slope along an axis.

163

Catalyst Fluid Sensor

The Catalyst Fluid Sensor can measure the catalyst fluid
temperature, the catalyst fluid level and the catalyst fluid
quality.

164

On Board Diagnostic Unit #2

Controller used to report On Board Diagnostics

165|Rear Steering Axle Controller #2 Rear steering controller 2 for axle group

166|Rear Steering Axle Controller #3 Rear steering controller 3 for axle group

167|Instrument Cluster #2 A second optional, or auxiliary, gauge display for a vehicle
168 | Trailer #5 Bridge Bridge for fifth towed Vehicle System (e.qg. trailer or dolly)

169

Trailer #5 Lighting-electrical

170

Trailer #5 Brakes (ABS-EBS)

171

Trailer #5 Reefer

172

Trailer #5 Cargo

173

Trailer #5 Chassis-Suspension

174

Other Trailer #5 Devices

Recommended address space for subnetwork devices

175

Other Trailer #5 Devices

Recommended address space for subnetwork devices

176

Trailer #4 Bridge

Bridge for fourth towed Vehicle System (e.g. trailer or dolly)

177

Trailer #4 Lighting-electrical

178

Trailer #4 Brakes (ABS-EBS)

179

Trailer #4 Reefer

180

Trailer #4 Cargo

181

Trailer #4 Chassis-Suspension

182

Other Trailer #4 Devices

Recommended address space for subnetwork devices

183

Other Trailer #4 Devices

Recommended address space for subnetwork devices

184

Trailer #3 Bridge

Bridge for third towed Vehicle System (e.g. trailer or dolly)

185

Trailer #3 Lighting-electrical

186

Trailer #3 Brakes (ABS-EBS)

187

Trailer #3 Reefer

188

Trailer #3 Cargo

189

Trailer #3 Chassis-Suspension

190

Other Trailer #3 Devices

Recommended address space for subnetwork devices

191

Other Trailer #3 Devices

Recommended address space for subnetwork devices

192

Trailer #2 Bridge

Bridge for second towed Vehicle System (e.g. trailer or dolly)

193

Trailer #2 Lighting-electrical
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Rev

SA

ECU-Module

Definition

194

Trailer #2 Brakes (ABS-EBS)

195

Trailer #2 Reefer

196

Trailer #2 Cargo

197

Trailer #2 Chassis-Suspension

198

Other Trailer #2 Devices

Recommended address space for subnetwork devices

199

Other Trailer #2 Devices

Recommended address space for subnetwork devices

200

Trailer #1 Bridge

Bridge for first towed Vehicle System (e.g. trailer or dolly)

201

Trailer #1 Lighting-electrical

202

Trailer #1 Brakes (ABS-EBS)

203

Trailer #1 Reefer

204

Trailer #1 Cargo

205

Trailer #1 Chassis-Suspension

206

Other Trailer #1 Devices

Recommended address space for subnetwork devices

207

Other Trailer #1 Devices

Recommended address space for subnetwork devices

208

thru 227 are reserved for future assignment by
SAE

To be used for individual preassigned addresses

228

Steering Input Unit

May be used for measuring steering angle, steering torsion,
steering force feedback, etc.

229

Body Controller #2

This is for the second instance of a body controller on a
chassis.

230

Body-to-Vehicle Interface Control

Interface controller managing interaction of vehicle functions
and body functions. May be a combination of body signals and
gateway functionalities.

231

Articulation Turntable Control

Controller managing the articulation turntable for joined body
buses.

232

Forward Road Image Processor

Views the road ahead for electronic recognition of several
items

233

Door Controller #3

234

Door Controller #4

235

Tractor/Trailer Bridge #2

Second tractor mounted bridge leading to trailer(s)

236 |Door Controller #1 cab drivers side or first door

237|Door Controller #2 cab codrivers side or second door

238|Tachograph

239 | Electric Propulsion Control Unit #1 First or only on-board device converting torque commands to

current commands in an electric vehicle system

240

Electric Propulsion Control Unit #2

Second on-board device converting torque commands to
current commands in an electric vehicle system

241

Electric Propulsion Control Unit #3

Third on-board device converting torque commands to current
commands in an electric vehicle system

242

Electric Propulsion Control Unit #4

Fourth on-board device converting torque commands to
current commands in an electric vehicle system

243

Battery Pack Monitor #1

Device to monitor battery pack #1

244

Battery Pack Monitor #2

Device to monitor battery pack #2

245

Battery Pack Monitor #3

Device to monitor battery pack #3

246

Battery Pack Monitor #4

Device to monitor battery pack #4

247

Auxiliary Power Unit (APU)

Device used to provide auxiliary power, such as electrical,
hydraulic, pneumatic, or rotary
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Table B4
J1939 Preferred Addresses
Industry Group #2 — Agricultural and Forestry Equipment

Rev | SA | DC DC Function Description Function ECU
Instance Instance | Instance
All devices in IG2 using preferred
addresses shall be self-
configurable. 1G2 devices shall
include the value of the first full 32
bits of NAME field.
128 thru 207 are reserved for dynamic |Used for dynamic address
address assignment assignment (self-configurable)
208 thru 238 are reserved for future Used for individual preassigned
assignment by SAE addresses
239 0 0|Depth Control 0 0
240 0 0| Tractor ECU Gateway between the power train 0 0
and the implement bus
241 7 0| Tailings Monitoring 0 0
242 7 0|Header Control 0 0
243 7 0|Product Loss Monitoring 0 0
244 7 0|Product Moisture Sensing 0 0
245 0 0|Non Virtual Terminal Display A non Virtual Terminal cab display 0 0
(Implement Bus) connected to the implement bus
246 0 0|Operator Controls - Machine 0 0
Specific
247 0 0| Task Control (Mapping Computer) 0 0
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Table B5
J1939 Preferred Addresses
Industry Group #3 — Construction Equipment
Rev | SA ECU-Module Definition
128|thru 207 are reserved for future assignment by SAE Used for dynamic address assignment (self-

configurable)

208

thru 223 are reserved for future assignment

Used for individual preassigned addresses

224

Rotation Sensor

A device that measures the rotational angle
around an axis.

225

Lift Arm Controller

Controls the lift arms and tilt functions on a
construction loader, skid steer loader, or similar
machine. Refers to the main elevation and tilt
functions of the machine's lift arms but may not
include the control of the attachment itself.

226

Slope Sensor

A device that measures the slope along an
axis.

227

Main Controller - Skid Steer Loader

Primary system controller for skid steer loader

228

Loader Control

Controls the hydraulic system of the loader
attachment of a loader/backhoe, wheel loader,
skid steer, or similar vehicle

229

Laser Tracer

A device that receives a laser strike and reports
the vertical and horizontal position.

230

Land Leveling System Display

This device displays position information at a
remote location.

231

Single Land Leveling System Supervisor

This device is the Land Leveling System
Supervisor for a single control loop.

232

Land Leveling Electric Mast

A device that moves a Sensor to maintain a
specific position.

233

Single Land Leveling System Operator Interface

A component that allows the user to control the
Land Leveling System and display information
about the operation of the system.

234

Laser Receiver

A device that receives a laser strike, and
reports the specific position.

235

Supplemental Sensor Processing Unit #1

236

Supplemental Sensor Processing Unit #2

237

Supplemental Sensor Processing Unit #3

238

Supplemental Sensor Processing Unit #4

239

Supplemental Sensor Processing Unit #5

240

Supplemental Sensor Processing Unit #6

241

Engine Monitor #1

242

Engine Monitor #2

243

Engine Monitor #3

244

Engine Monitor #4

245

Engine Monitor #5

246

Engine Monitor #6

247

Engine Monitor #7
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Table B6
J1939 Preferred Addresses
Industry Group #4 — Marine Equipment
Rev | SA ECU-Module Definition

128

thru 207 are reserved for future assignment by SAE

Used for dynamic address assignment (self-
configurable)

208

thru 235 are reserved for future assignment

Used for individual preassigned addresses

236

Display #1 for Protection System for Marine Engines

The first ecu that provides the display of
information and/or indicators associated
specifically with the protection system on the
first engine of a Marine System.

237

Protection System for Marine Engines

The first ecu that controls the Protection
functions on the first engine of a Marine
System.

238

Alarm System Control #1 for Marine Engines

The first ecu that controls the Alarm functions
on the first engine of a Marine System.

239|Engine #3 The Engine ECU for the third engine within a
system.

240|Engine #4 The Engine ECU for the fourth engine within a
system.

241|Engine #5 The Engine ECU for the fourth engine within a
system.

242 |Marine Display #1 The first Marine Display for an engine.

243

Marine Display #2

The second Marine Display for an engine.

244

Marine Display #3

The third Marine Display for an engine.

245

Marine Display #4

The fourth Marine Display for an engine.

246

Marine Display #5

The fifth Marine Display for an engine.

247

Marine Display #6

The sixth Marine Display for an engine.
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Table B7
J1939 Preferred Addresses
Industry Group #5 — Industrial, Process Control, Stationary Equipment
Rev | SA ECU-Module Definition

128

thru 207 are reserved for future assignment by SAE

Used for dynamic address assignment (self-
configurable)

208

thru 229 are reserved for future assignment

Used for individual preassigned addresses

230

Generator Voltage Regulator

The voltage regulator controls the generator
output voltage

231|Engine #3 The Engine ECU for the third engine within a
system.

232|Engine #4 The Engine ECU for the fourth engine within a
system.

233|Engine #5 The Engine ECU for the fourth engine within a
system.

234|Generator Set Controller Used for data collection and control of a

generator system

235

Supplemental Sensor Processing Unit #1

236

Supplemental Sensor Processing Unit #2

237

Supplemental Sensor Processing Unit #3

238

Supplemental Sensor Processing Unit #4

239

Supplemental Sensor Processing Unit #5

240

Supplemental Sensor Processing Unit #6

241

Engine Monitor #1

242

Engine Monitor #2

243

Engine Monitor #3

244

Engine Monitor #4

245

Engine Monitor #5

246

Engine Monitor #6

247

Engine Monitor #7
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Tables B8 through B9
J1939 PREFERRED ADDRESSES
(Industry Groups 6 to 7)
Reserved for future assignment
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Table B10
J1939 Manufacturer Codes
Rev | Code Manufacturer Location

0|Reserved

1|Allied Signal Inc. Elyria, OH USA

2|Allison Transmission, GMC Indianapolis, IN USA

3|Ametek, US Gauge Division Sellersville, PA USA

4| Ametek-Dixson Grand Junction, CO USA

5|AMP Inc. Harrisburg, PA USA

6 |Berifors Electronics AB Stockholm, Sweden

7|Case Corp. Burr Ridge, IL USA

8| Caterpillar Inc. Peoria, IL USA

9| Chrysler Corp. Auburn Hills, Ml USA
10|Cummins Inc (formerly Cummins Engine Co.) Columbus, IN USA
11|Dearborn Group Inc. Indianapolis, IN & Farmington Hills, MI USA
12|Deere & Company, Precision Farming East Moline, IL USA
13|Delco Electronics Kokomo, IN USA
14|Detroit Diesel Corporation Detroit, MI USA
15|Dickey-john Corp. Auburn, IL USA
16|Eaton Corp Southfield, Ml USA
17 |Eaton Corp, Corp Res & Dev Milwaukee, Wl USA
18|Eaton Corp, Transmission Div. Kalamazoo, Ml USA
19 |Eaton Corp. Trucking Info Services Clemmons, NC USA
20|Eaton Ltd Worsley, England
21|Echlin Inc., Midland Brake Inc. Kansas City, MO USA
22|Ford Motor Co., Electronic Concepts & Systems Dearborn, Ml USA
23|Ford Motor Co., Heavy Truck Dearborn, Ml USA
24 |Ford Motor Co., Vehicle Controls Dearborn, Ml USA
25|Freightliner LLC Portland, OR USA
26|General Motors Corp, Service Technology Grp Romulus, Ml USA
27|GMC Troy, Ml USA

N
(o2}

Grote Ind. Inc.

Madison, IN USA

N
©

Hino Motors Ltd.

Tokyo, Japan

30|Isuzu Motors Ltd Kawasaki, Japan

31|J Pollak Corp Boston, MA USA
32|Jacobs Vehicle Systems Bloomfield, CT USA
33|John Deere Waterloo, IA  USA
34|Kelsey Hayes Co. Livonia, Ml USA
35|Kenworth Truck Co. Kirkland, WA USA
36|Lucas Ind. Solihull WMidInd, England
37|Mack Trucks Inc. Hagerstown, MD USA

w
[og)

Micro Processor Systems Inc.

Sterling Hts, Ml USA
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39| Microfirm Inc. Stillwater, OK USA

40|Motorola AIEG Inc. Northbrook, IL USA

41| Motorola Inc. Schaumburg, IL  USA

42

International Truck and Engine Corporation - Engine
Electronics (formerly Navistar Intl Trans Co., Engine
Electronics)

Warrenville, IL USA

43

International Truck and Engine Corporation - Vehicle
Electronics (formerly Navistar Intl Trans Corp.)

Warrenville, IL USA

44

Nippondenso Co. Ltd.

Kariya Aichi, Japan

45

PACCAR

Mount Vernon, WA USA

46

Parasoft Computing Solutions

Winston Salem, NC USA

47

Phillips Semiconductor

Sunnyvale, CA USA

48

Pollak Alphabet

El Paso, TX USA

49

RE America Inc.

Cleveland, OH USA

50

Robert Bosch Corp

Broadview, IL USA

51

Robert Bosch GmbH

Stuttgart, Germany

52

Meritor Automotive, Inc. (formerly Rockwell
Automotive)

Troy, Ml USA

53

Rockwell Land Transportation

Cedar Rapids, IA USA

54| Meritor Wabco Troy, Ml USA
55|Ryder System Inc. Miami, FL USA
56|SAIC San Diego, CA USA
57|Sauer-Danfoss Co (formerly Sauer Sundstrand Co.) |Minneapolis, MN USA

58

SPX Corporation, OTC Div

Owatonna, MN USA

59

VES Inc.

Rock Hill, SC USA

60

Volvo Trucks North America Inc.

Greensboro, NC USA

61

Volvo Truck Corp.

Gothenburg, Sweden

62

Wabco

Hanover, Germany

63

ZF Industries Inc.

Vernon Hills, IL USA

64

unused (formerly SpectraPrecision Laserplane, then
SpectraPhysics)

65

MAN Nutzfahrzeuge AG

Munich, Germany

66

John Deere Construction Equipment Division

Dubuque, IA USA

67| Funk Manufacturing Company Coffeyville, KS USA
68|Scania Sddertélje, Sweden
69 |Trimble Navigation

70

Flex-coil Limited

Saskatoon, SK Canada

71

Vansco Electronics Ltd.

Winnipeg, MAN Canada

72

Sisu Corporation

ESPOO, Finland

73

LeTourneau, Inc.

Longview, TX USA

74

Eaton Axle-Brake Division

Kalamazoo, Ml USA

75

Deere & Co, Agricultural Division

76

unused (formerly Deere & Co, Construction Division)

77

Deere Power Systems Group

78

Frank W. Murphy Manufacturing, Inc

Tulsa, OK USA
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79

Daimler Benz AG - Engine Division (PBM)

Stuttgart, Germany

80

Twin Disc, Inc.

Racine, WI USA

81

Fire Research Corp.

Nesconset, NY USA

82

Bobcat/Ingersoll-Rand (formerly Melroe/Ingersoll-
Rand)

Fargo, ND USA

83

Eaton VORAD Technologies

San Diego, CA USA

84

New Holland UK Limited

Basildon, Essex, UK

85

Kohler Co

Kohler, WI USA

86

C. E. Niehoff & Company

Evanston, IL USA

87

J.C. Bamford Excavators Ltd (JCB)

Rocester, Staffordshire, UK

88

Satloc Precision GPS

Scottsdale, AZ USA

89

Kverneland Group, Electronics Division

Nieuw-Vennep, Netherlands

90

Knorr-Bremse SfN GmbH

Munich, Germany

91

BSG Bodensee Steuergeraete GmbH

Immenstaad, Germany

92

Ag-Chem Equipment Co., Inc.

Minnetonka, MN USA

93

Perkins Engines Company Ltd.

Peterborough, UK

94

CNH Global N.V.

Racine, WI USA

95

Pacific Insight Electronics Corp.

Nelson, BC Canada

96

Mech@tronic IT GmbH

Hetzenhausen, Germany

97|Ag Leader Technology, Inc. Ames, IA USA

98| Mueller-Elektronik GmbH & Co Salzkotten, Germany

99| International Transmissions Ltd (ITL) Wrexham, North Wales, UK
100{VDO Technik AG Rithi, Switzerland
101|Sensoria San Diego, CA USA
102|AGCO GmbH & Co. Marktoberdorf, Germany

103

Agrocom GmbH & Co. Agrarsystem KG

Bielefeld, Germany

104

Claas Selbstfahrende Erntemaschinen GmbH

Harsewinkel, Germany

105

Kiepe Elektrik GmbH & Co. KG

Duesseldorf, Germany

106

BAE Systems Controls, Inc.

Johnson City, NY USA

107

Grimme Landmaschinen GmbH & Co. KG

Damme, Germany

108

WTK-Elecktronik GmbH

Neustadt, Germany

109

LH Technologies ApS

Aabybro, Denmark

110

EPIQ Sensor-Nite

Fenton, Ml USA

111

Maschinenfabrik Bernhard Krone GmbH

Spelle, Germany

112

MECALAC

Annecy le Vieux, France

113

Stress-Tek, Inc.

Kent, WA USA

114

EControls, Inc.

San Antonio, TX USA

115

NACCO Materials Handling Group, Inc.

Portland, OR USA

116

BEELINE Technologies

Brisbane, QLD Australia

117

HUSCO International

Waukesha, WI USA

118

Intron GmbH

Schwaebisch Hall, Germany

119

IntegriNautics

Menlo Park, CA USA

120

RDS Technology Ltd

Minchinhampton, Stroud, UK
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121

HED (Hydro Electronic Devices, Inc.)

Hartford, WI USA

122

FG Wilson (Engineering) Limited

Larne, County Antrim, UK

123

Basler Electric

Highland, IL USA

124

Hydac Electronic

Saarbruecken, Germany

125{Nevada Automotive Test Center Carson City, NV USA
126|Driver Tech Salt Lake City, UT USA
127 |{Holland USA Holland, MI USA

128 |Gerhard Duecker GmbH & Co. KG Stadtlohn, Germany

129

OMNEX Control Systems Inc.

Port Coquitlam, BC, Canada

130

Nido - Universal Machines B.V.

Holten, Netherlands

131

ITT Industries

Eden Prarie, MN USA

132

Mulag-Fahrzeugwerk

Oppenau, Germany

133

Bucher Schoerling GmbH

Hannover, Germany

134

Iris Technology Ltd

Lancaster, Lancs, UK

135

Airmar Technology Corporation

Milford, NH USA

136

Komatsu Ltd

Hiratsuka, Kanagawa, Japan

137|Maretron Phoenix AZ USA
138|Georg Fritzmeier GmbH & Co. KG Grosshelfendorf, Germany
139|Caterpillar Trimble Control Technologies (CTCT), Dayton, OH USA

LLC
140|Lowrance Electronics, Inc. Tulsa, OK USA
141|Thales Navigation Ltd. Surrey, UK

142

TRW Automotive (Commercial Steering Systems)

Lafayette, IN USA

143

W. Gmeiner GmbH & Co.

Kummersbruck, Germany

144

Mercury Marine

Fond du Lac, WI USA

145|MurCal Controls Palmdale, CA USA

146|Maxima Technologies Lancaster, PA USA
147|Nautibus electronic GmbH Quern, Germany

148 |Blue Water Data, Inc. Salem, NJ USA

149 |Holset Charleston, SC USA
150|Fleetguard Nashville, TN USA

151

Raven Industries Inc. - Flow Controls Division

Sioux Falls, SD USA

152

Elobau Elektrobauelemente GmbH & Co. KG

Leutkirch, Baden Wirttemberg, Germany

153

Woodward, Industrial Controls Division

Fort Collins, CO USA

154

Westerbeke Corporation

Taunton, MA USA

155

Vetronix Corporation

Santa Barbara, CA

156

ITT Industries - Cannon

Shakopee, MN USA

157

ISSPRO Inc.

Portland, OR USA

158

Firestone Industrial Products Company

Carmel, IN USA

159

NTech Industries Inc

Ukiah, CA USA

160

Nido

Holten, Netherlands

161

Offshore Systems (UK) Ltd

New Milton, Hampshire, UK

162

Axiomatic Technologies

Mississauga, ON Canada
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163|BRP Inc. Waukegan, IL USA

164|DaimlerChrysler Off-Highway Friedrichshafen, Germany

165

CPAC Systems AB

Vastra Frolunda, Sweden

166

Phoenix International

Fargo, ND USA

167 {JLG Industries Inc McConnellsburg, PA USA
168 | Xantrex Burnaby, BC Canada
169|Marlin Technologies Inc. Horicon, WI USA
170|Computronics Corporation Ltd. Bentley, WA Australia
171 {Wachendorff Elektronik GmbH & Co. KG Geisenheim, Germany
172|{Yanmar Marine USA Adairsville, GA USA
173|Ryeso, Inc. Palmdale, CA USA
174|AB Volvo Penta Goteburg, Sweden

175

Veris Technologies, Inc.

Salina, KS USA

176

Moritz Aerospace

Dublin, PA  USA

177

Diagnostic Systems Associates

Kalamazoo, Ml USA

178

Siemens VDO Automotive AG

Regensburg, Germany

179

Midwest Technologies lllinois, LLC

Springfield, IL USA

180|Smart Power Systems Reed City, Ml  USA
181 |Coretronics, Inc. Eagle, ID USA
182|Vehicle Systems Engineering B.V. Veenendaal, Netherlands
183(KDS Controls, Inc Troy, Ml USA

184

EIA Electronics

Aartselaar, Belguim

185

Beede Electrical Instrument Company

Penacock, NH USA

186 | Altronic, Inc Girard, OH USA
187|Air-Weigh Eugene, OR USA
188 |EMP Corp Escanaba, Ml USA
189 QUALCOMM San Diego, CA USA
190|Hella KGaA Hueck & Co Lippstadt, Germany
191|XATA Corporation Burnsville, MN USA
192 |Floscan Seattle, WA USA
193|Jeppesen Marine Portland, OR USA

194

TriMark Corporation

New Hampton, IA USA

195

General Engine Products

Livonia, Ml USA

196

LEMKEN GmbH & Co KG

Alpen, Germany

197

Mechron Power Systems

Ottawa, ON Canada

198

Mystic Valley Communications

Mystic, CT USA

199|Actia Corp Elkhart, IN USA
200|MGM Brakes Charlotte, NC USA
201 |Disenos y Tecnologia S.A. Barcelona, Spain

202

Curtis Instruments, Inc

Mount Kisco, NY USA

203

MILtronik GmbH

Hilden, Germany

204

The Morey Corporation

Woodridge, IL USA

205

SmarTire Systems Inc

Richmond, BC Canada
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206 |port GmbH Halle, Germany

207 |Otto Engineering Carpentersville, IL  USA

208

Drew Technologies, Inc

Whitmore Lake, Ml USA

209

Bell Equip. Co. SA (PTY) LTD

Richards Bay, South Africa

210|Iteris, Inc. Anaheim, CA USA
211|DNA Group Raleigh, NC USA
212|Sure Power Industries, Inc Tualatin, OR USA

213

CNH Belgium N.V.

Zedelgem, Belgium

214

MC elettronica Srl

Fiesso Umbertiano, Rovigo, Italy

215

Aetna Engineering/Fireboy-Xintex

Grand Rapids, Ml USA

216|Paneltronics Inc. Hialeah Gardens, FL USA
217 |RM Michaelides Software & Elektronik GmbH Fulda, Germany
218|Gits Manufacturing Company Creston, IA USA
219|Cat OEM Solutions Mossville, IL USA
220|Beede Electrical Instrument Company, Inc Penacook, NH USA
221|SiE Kempten/Allgaeu, Germany
222 |Generac Power Systems, Inc. Waukesha, WI, USA
1850| Teleflex Limerick, PA USA
1851|RayMarine Portsmouth, Hampshire, UK
1852 |Navionics Wareham, MA USA
1853|Japan Radio Co Seattle, WA USA
1854 |Northstar Technologies Acton, MA USA
1855|Furuno USA Camas, WA USA
1856 | Trimble Sunnyvale, CA USA
1857|Simrad Egersund, Norway
1858 | Litton Charlottesville, VA USA
1859 |Kvasar AB Kinnahult, Sweden
1860 MMP Fircrest, WA USA
1861 |Vector Cantech Novi, Ml USA
1862 | Sanshin Shizuoka, Japan

1863

Thomas G. Faria Co.

Uncasville, CT USA
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J1939 All Industry Inclusive Names

The NAME fields are described in Section 3.1.3 and in J1939-81, Section 4.1. This table defines the Lower 128
Functions which are independent of the Vehicle System or Industry Group. These functions are used with all 8
Industry Groups, which is a distinction from Industry Group 0 which is an Industry Group itself but applicable to

all industries.
Rev | Value NAME Function Description
0|Engine While the function identifies what is typically the mechanical
power source of the machine, the reference tends to be to the
management system that controls the torque vs speed vs
command (typically throttle) of said power source.
1|Auxiliary Power Unit (APU) Power source for operating systems without the use of the prime

‘drive’ engine.

Electric Propulsion Control

Control system which operates the drive mechanism when it is
electrically powered, such as battery-motor, or engine-generator-
motor hybrids

Transmission

A mechanical system for alter the speed vs torque output of the
engine to a level usable by another system on the machine.
Although again the network reference is actually to the system
which controls the operation of said transmission.

Battery Pack Monitor

Monitors the condition - charge, temperature, power remaining,
etc. for an internal battery pack - typically used with electric
propulsion

Shift Control/Console

The device which determines and transmit onto the network the
gear, the range, the operating mode or any or all of these that the
operator desires for the transmission. (Not to be confused with
transmission control which is Transmission)

Power TakeOff - (Main or Rear)

The system which controls the mechanical power derived from a
prime engine and used to operate auxiliary items such as
compressors in on highway vehicles and such as implements in
ag applications. This being the main or rear unit.

7|Axle - Steering Adjust attack angle as function of steering
8|Axle - Drive
9|Brakes - System Controller Controls service braking system electronically — might be any of a

number of schemes — may also control (at least partly) the
endurance braking system in the sense of an integrated control
(application phased in with the service braking system).

10

Brakes - Steer Axle

Control for actuating the service brakes on a steered axle

11

Brakes - Drive axle

Control for actuating the service brakes on a drive axle

12

Retarder - Engine

The control for the retarder capabilities of the engine. There are
several types of retarders possible and these are defined within
the parameter - Retarder Type, (SPN 901).

13

Retarder - Driveline

The control for the retarder capabilities of the driveline. There are
several types of retarders possible and these are defined within
the parameter - Retarder Type, (SPN 901).

14

Cruise Control

Control system for maintaining the vehicle’s speed at a fixed
operator selectable value with various over-rides linked to other
systems

15|Fuel System Controls fuel flow from the tank to the filter to the water-
removal/separator to the engine and then back to the tank.
16 |Steering Controller Controls steering in steer-by-wire
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17

Suspension - Steer Axle

Control system for the suspension of a steered axle

18

Suspension - Drive Axle

Control system for the suspension of a driven axle

19

Instrument Cluster

A gauge display for a vehicle. Typically mounted in the cab within
the driver’s field of view and generally a somewhat limited display
such as: dedicated dials or a small digit 7 segment display. See
Cab Display for larger more elaborate display.

20

Trip Recorder

A system for accumulating data versus travel of the vehicle
(machine), since a specific starting point sometimes expressed in
terms of distance or time traveled.

21

Cab Climate Control

A system for controlling the climate within the cab of the vehicle
(machine). Note: The operator controls (message) for this system
should be designed to allow any source to transmit them.

22

Aerodynamic Control

Modify drag by altering Body panels — lower air ferrings when
dead heading, extend side panels when on interstate

23

Vehicle Navigation

System associated with the vehicles physical location — may be as
simple as display of current location, driving instructions from
current to desired location, (do we need a separate guidance?).

24

Vehicle Security

System for comparing operator provided data sequences against
reference to verify that operation or certain operations should be
allowed for the particular operator. Also may include functions to
prevent unauthorized operations. Examples: unlocking doors,
starting engine, ...

25

Network Interconnect ECU

ECU for connecting different network segments together — may be
bridge or gateway - see J1939 —31 for details For any vehicle
system (tractor or trailer)

26

Body Controller

May handle suspension control for the body sections independent
from the axle sections - Controls the body (not chassis or cab)
components

27

Power TakeOff (Secondary or Front)

The system which controls the mechanical power derived from a
prime engine and used to operate auxiliary items such as
compressors in on highway vehicles and such as implements in
ag applications. This being the secondary or front unit.

28

Off Vehicle Gateway

ECU for connecting between vehicle network(s) and an off-vehicle
system or network, such as fleet management. Connection may
be wireless. Performs Gateway functions, i.e., filters messages,
translates between protocols...

29

Virtual Terminal (in cab)

A general purpose ‘intelligent’ display with a specific message set
(J1939-72 or 1ISO 11783 —6) specifically mounted in cab for the
operators use, which may be connected to the drive train segment
of the network or to the implement bus segment which exists in an
ag application

30

Management Computer

Manages vehicle systems, i.e. powertrain.

31

Propulsion Battery Charger

A device used to charge propulsion batteries in an electric vehicle
from an off-board source of electrical energy.

32

Headway Controller

Forward-looking collision avoidance, collision warning, speed
controller, or speed matching

33

System Monitor

34

Hydraulic Pump Controller

Pump which provides hydraulic power to operate installed
equipment, such as: Man buckets, cranes, augers, shredders
Example vehicles: Digger Derrick — plants telephone poles,
Bucket Truck - - thus this is the controller for said pump

35

Suspension - System Controller

A controller responsible for co-ordinating the over-all suspension
of a vehicle. It may cause inter action between the axle
suspension controls and the body controller
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36

Pneumatic - System Controller

37

Cab Controller

A controller located in/near vehicle cab to perform functions that
are grouped together for convenience and proximity. May handle
any number of vehicle specific items but not other specifically
NAMEd functions, such as: Instrument Cluster. A prime use would
be to read cab mounted operator controls (not handled by any
other specific device) and to then transmit the associated
messages onto the network.

38

Tire Pressure Control

The device providing centralised tire inflation

39

Ignition Control Module

A device for altering the ignition of an engine and with which an
engine controller may communicate.

40

Seat Control

A system for controlling the seats (operator and passenger) within
the cab of the vehicle (machine). May include position and
suspension of seat. Note: The operator controls (message) for the
seat system should be designed to allow any source to transmit
them.

41

Lighting - Operator Controls

The controller for sending the operator lighting controls messages
when they are coming from a device dedicated to transmitting
these specific messages on the network.

42

Water Pump Control

Controller for a water pump mounted on the vehicle/machine. For
Instance — Emergency equipment with pump for pumping water
onto fire. A Utilities delivery truck for delivery fluids, such as water
to remote areas.

43

Transmission Display

Display designed specifically to display transmission information,
such as the transmission gear.

44

Exhaust Emission Control

45

Vehicle Dynamic Stability Control

46

Oil Sensor Unit

47

Information System Controller

Information management for the vehicle's application, such as
transit passenger/fare monitoring, truck cargo management, etc.
Handles grouping and processing data into information displays to
be presented to driver. It also enforces the DI rules for interfacing
with driver.

48

Ramp Control

Loading unloading — chairlift, ramps, lifts, or tailgates

49

Clutch/Converter Control

When transmission is distributed this handles torque converter
lock-up or engine - transmission connection

50

Auxiliary Heater

Primary heat is typically taken from the engine coolant. This is the
heater for use without the prime ‘drive’ engine operating or when it
is unable to supply sufficient heat. Can be fuel fired, electrical or
other type of heating source and may use air, water, or other
transfer media.

51

Forward-Looking Collision Warning System

A system which detects and warns of impending collision with
object in path of present forward travel - Not to be confused with
#32, Headway Controller

52

Chassis Controller

Controls the chassis (not body or cab) components - See web site
for RLs definitions of Body, chassis, drivetrain to add — but still do
not know what this is ???

53

Alternator/Charging System

Vehicle's primary on-board charging controller - Alternator used to
generate electrical power for vehicle electrical system and storage
battery.

54

Communications Unit, Cellular

Radio communications device designed specifically to
communicate via the ‘Cellular telephone system’. May be either
receiver only, transmitter only or transceiver.
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55

Communications Unit, Satellite

Radio communications device designed specifically to
communicate via some satellite system. May be either receiver
only, transmitter only or transceiver.

56

Communications Unit, Radio

Radio communications device designed specifically to
communicate via a terrestrial point to point system. May be either
receiver only, transmitter only or transceiver.

57

Steering Column Unit

Device that gathers the operator inputs from switches/levers/etc
located in and/or around the steering wheel/column and transmits
the associated messages on the network., when a separate
NAME is needed for this device (i.e. other devices might be
sending the messages and this device not exist on the network).

58

Fan Drive Control

Primary control system affecting the operation of the main cooling
fan on the engine coolant. Other systems may send commands
or requests to this device.

59| Starter A mechanical system for initiating rotation in an engine that is
stopped. Although here the reference is more to the system that
controls the starter than the starter itself.

60|Cab Display Cab Display is for a fairly elaborate in cab display, typically

capable of greater than 30 ‘ascii’ characters and differentiated
from the Instrument Cluster and Virtual Terminal.

61

File Server / Printer

A printing or file storage unit on the network - A permanent
connection may exist and the unit is expected to be able to print
(paper type output) or store data (as in magnetic or eerom
devices).

62

On-Board Diagnostic Unit

A tool which may be permanently mounted on the vehicle and that
may not support all of the J1939-73 messages (services).

63

Engine Valve Controller

Control system used to manipulate the actuation of engine intake
and/or exhaust valves in response to other factors

64

Endurance Braking

Sum of all devices in a vehicle which enable the driver with
virtually no friction brake wear / tear to reduce the speed or to
maintain the speed on a long descent. May contain energy
supplying device(s), control device(s), transmission(s), retarder(s)
and energy dissipation device(s). The control may be
independent of the service brake system or may be integrated
with the service brake control such that both are applied
simultaneously or in a phased fashion. An integrated system may
also have a control to prevent linking of operation.

65

Gas Flow Measurement

Provides measurement of gas flow rates and associated
parameters.

66

1/0O Controller

Reporting and/or control device for external input and output
channels

67

Electrical System Controller

This may include Load Centers, Fuseboxes, & Power Distribution
boards

68

Aftertreatment system gas measurement

Sensor for measuring gas properties before and after an
aftertreatment system. For example measurement of NOx or
Oxygen level.

69

Engine Emission Aftertreatment System

Engine Emission Aftertreatment System

70

Auxiliary Regeneration Device

Auxiliary Regeneration Device used as part of an after treatment
system

71

Transfer Case Control

The device which controls the selection of the number of drive
wheels (for example 2 or 4 wheel drive).

72

Coolant Valve Controller

Device used to control the flow of coolant (water, oil, air, etc...) for
any thermal management system.

73

thru 127 are reserved
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J1939 Names

The NAME fields are described in Section 3.1.3 and in J1939-81, Section 4.1. This table defines the Upper 128
Functions which are dependent on the Industry Group and Vehicle System. Due to the dependencies of Vehicle
System on Industry Group, and of Function on Vehicle System, the following table is used to define both Vehicle
System and Function.

Rev | IG | Veh Veh Sys Desc Func Func Desc Notes
Sys

0 0|Non-specific System 128|Reserved

0 0[Non-specific System 129|Off-board diagnostic-service tool

0 0|Non-specific System 130|On-board data logger

0 0|Non-specific System 131|PC Keyboard A user interface similar to a PC
keyboard.

0 0|Non-specific System 132|Safety Restraint System The safety restraint system can be
for controlling activation of
airbags, belt tensioners, roll over
protection systems, etc.

0 0|Non-specific System 133|Turbocharger Turbocharger used on the engine.

0 0|Non-specific System 134|Ground based speed sensor Measures actual ground speed of
a vehicle with a device such as
radar or other such devices.

0 0|Non-specific System 135|Keypad An operator input device used to
control machine functions or
provide data.

0 0|Non-specific System 136 |Humidity sensor Device which measures air
humidity

0 0|Non-specific System 137|Thermal Management System This device controls all devices

Controller that may be used in a thermal
management system including
Jacket Water Cooling, Charged Air
Cooling, Transmission Cooling,
Electronics Cooling, Aux Oll
Cooling, etc.

0 0|Non-specific System 255|Not Available This assignment can be used until
an explicit function has been
assigned.

0| 127|Not Available 255|Not Available This assignment can be used until
an explicit function has been
assigned.

0|Non-specific System 128|Tachograph

0|Non-specific System 129|Door Controller

0|Non-specific System 130|Articulation Turntable Control Control of the articulation turntable
for joined body buses.

1 0|Non-specific System 131|Body-to-Vehicle Interface Control |Interface controller managing
interaction of vehicle functions and
body functions.May be
combination of body signals and
gateway functionalities.

1 0|Non-specific System 132|Slope Sensor Sensor for measuring a slope
along an axis.
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1 0|Non-specific System 134|Retarder Display Display module that shows
information pertaining to the
retarder (driveline or exhaust or
engine).

0|Non-specific System 135|Differential Lock Controller

0|Non-specific System 255|Not Available This assignment can be used until
an explicit function has been
assigned.

1 1|Tractor 128|Forward Road Image Processing |Determine vehicle position from
lane markings. Performance,
Advisory & Warning only

1 1|Tractor 129|Fifth Wheel Smart System Any systems relative to the
operation & status/safety
monitoring of the fifth wheel
coupler system (including
mounting bracket).

1 1|Tractor 130|Catalyst Fluid Sensor The Catalyst Fluid Sensor can
measure the catalyst fluid
temperature, the catalyst fluid level
and the catalyst fluid quality

1 1|Tractor 131|Adaptive Front Lighting System System used to adjust the vehicle
front lighting for the current
operating conditions (city, highway,
country,etc.)

1 1|Tractor 255|Not Available This assignment can be used until
an explicit function has been
assigned.

1 2| Trailer 255|Not Available This assignment can be used until
an explicit function has been
assigned.

1| 127|Not Available 255|Not Available This assignment can be used until
an explicit function has been
assigned.

0|Non-specific System 128|Non Virtual Terminal Display Implement Bus
0|Non-specific System 129|Operator Controls - Machine
Specific
2 0|Non-specific System 130|Task Controller (Mapping
Computer)
0|Non-specific System 131|Position Control
0|Non-specific System 132|Machine Control
0|Non-specific System 133|Foreign Object Detection Detection of undesireable objects
in the product flow
0|Non-specific System 134|Tractor ECU
0|Non-specific System 255 |Not Available This assignment can be used until
an explicit function has been
assigned.

2 1| Tractor 129|Auxiliary Valve Control The unit knows the parsing and
security for the tractor mounted
auxiliary valves

2 1|Tractor 130|Rear Hitch Control The control of the rear hitch of an
agricultural tractor

2 1| Tractor 131|Front Hitch Control The control of the front hitch of an

agricultural tractor
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1|Tractor 132|Tractor Machine Control

1|Tractor 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2|Tillage 132|Tillage Machine Control

2|Tillage 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2 3|Secondary Tillage 132|Secondary Tillage Machine

Control

2 3|Secondary Tillage 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2 4|Planters/ Seeders 128|Seed Rate Control

2 4|Planters/ Seeders 129|Section On/ Off Control

2 4|Planters/ Seeders 132|Planters/ Seeders Machine Control

2 4|Planters/ Seeders 133|Product Flow Controlling and or monitoring the
flow of product.

2 4|Planters/Seeders 134|Product Level Controlling and or monitoring the
product level.

2 4|Planters/ Seeders 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2 5|Fertilizers 128|Fertilize Rate Control

2 5|Fertilizers 129|Section On/ Off Control

2 5|Fertilizers 132 |Fertilizers Machine Control

2 5|Fertilizers 133 |Product Flow Controlling and or monitoring the
flow of product.

2 5|Fertilizers 134|Product Level Controlling and or monitoring the
product level.

2 5|Fertilizers 255 |Not Available This assignment can be used until
an explicit function has been
assigned.

6|Sprayers 128|Spray Rate Control

6|Sprayers 129|Section On/ Off Control

6|Sprayers 130 |Product Pressure Control and or monitoring of
product pressure.

6|Sprayers 132|Sprayers Machine Control

6|Sprayers 133|Product Flow Controlling and or monitoring the
flow of product.

2 6|Sprayers 134|Product Level Controlling and or monitoring the
product level.

2 6|Sprayers 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2 7|Harvesters 128|Tailing Monitor

2 7|Harvesters 129|Header Control

2 7|Harvesters 130|Product Loss Monitor

2 7|Harvesters 131 |Product Moisture Sensor
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7|Harvesters 132|Harvester Machine Control
7|Harvesters 133|Product Flow Controlling and or monitoring the
flow of product.

2 7|Harvesters 134|Product Level Controlling and or monitoring the
product level.

2 7|Harvesters 255|Not Available This assignment can be used until
an explicit function has been
assigned.

8|Root Harvesters 132|Root Harvesters Machine Control
8|Root Harvesters 133|Product Flow Controlling and or monitoring the
flow of product.

2 8|Root Harvesters 134|Product Level Controlling and or monitoring the
product level.

2 8|Root Harvesters 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2 9|Forage 128| Twine Wrapper Control Controls such items on a baler
such as the twine wrap controls
and actuators

9|Forage 132 |Forage Machine Control
9|Forage 133|Product Flow Controlling and or monitoring the
flow of product.

2 9|Forage 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 10|Irrigation 255 |Not Available This assignment can be used until
an explicit function has been
assigned.

2| 11|Transport/Trailer 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 12|Farm Yard Operations 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 13|Powered Auxiliary 255|Not Available This assignment can be used until

Devices an explicit function has been
assigned.

2| 14|Special Crops 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 15|Earth Work 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 16|Skidder 255|Not Available This assignment can be used until
an explicit function has been
assigned.

2| 127|Not Available 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3 0|Non-specific system 128|Supplemental Engine Control

Sensing
3 0|Non-specific system 129|Laser Receiver
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3 0|Non-specific system 130|Land Leveling System Operator A component that allows the user
Interface to control the Land Leveling
System and display information
about the operation of the system.
3 0|Non-specific system 131|Land Leveling Electric Mast
0|Non-specific system 132|Single Land Leveling System
Supervisor

3 0|Non-specific system 133|Land Leveling System Display

3 0|Non-specific system 134|Laser Tracer

3 0[Non-specific system 135|Loader Control

3 0|Non-specific system 136|Slope Sensor Measures the slope along a axis.

3 0|Non-specific system 137|Liftarm Control Controller whose primary purpose
is to control the lift arms and tilt
functions on a construction loader,
skid steer loader, or similar
machine. Not a loader attachment.

3 0|Non-specific system 138|Supplemental Sensor Processing |An ECU functioning as an 1/0

Units module connected to the bus with
the designed purpose of data
collection (input or output) and not
necessarily containing any control
algorithms or processing
intelligence.

3 0|Non-specific system 139|Hydraulic System Planner Coordinates the functions of a
number of valve controllers.

3 0|Non-specific system 140|Hydraulic Valve Controller The valve controller will typically
control the flow of oil to a specific
cylinder.

0|Non-specific system 141 |Joystick Control Joystick Control
0|Non-specific system 142|Rotation Sensor A device that measures the
rotational angle around an axis.

3 0|Non-specific system 143|Sonic Sensor A device that measures distance
via ultrasonic pulse/echo range
technigues.

3 0|Non-specific system 255|Not Available This assignment can be used until
an explicit function has been
assigned.

1|Skid Steer Loader 128|Main Controller

1|Skid Steer Loader 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3 2| Articulated Dump Truck 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3 3|Backhoe 255|Not Available This assignment can be used until
an explicit function has been
assigned.

4|Crawler 128|Blade Controller Controller for blade height.
4|Crawler 255|Not Available This assignment can be used until

an explicit function has been
assigned.
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3 5|Excavator 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3 6| Forklift 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3 7|Four Wheel Drive Loader 255 |Not Available This assignment can be used until
an explicit function has been
assigned.

3 8|Grader 128 |HFWD Controller Hydraulic front wheel drive
controller

3 8|Grader 255|Not Available This assignment can be used until
an explicit function has been
assigned.

3| 127|Not Available 255|Not Available This assignment can be used until
an explicit function has been
assigned.

4 0|Non-specific System 128|Alarm System Control for Marine | The ECU that controls the Alarm

Engines functions on an engine of a Marine
System.
4 0|Non-specific System 129|Protection System for Marine The first ECU that controls the
Engines Protection functions on the first
engine of a Marine System.

4 0|Non-specific System 130|Display for Protection System for |The ECU that provides the display

Marine Engines of information and/or indicators
associated specifically with the
protection system on an engine of
a Marine System.

4 0|Non-specific System 255|Not Available This assignment can be used until
an explicit function has been
assigned.

4| 10|System tools 255|Not Available

4| 20|Safety systems 255|Not Available

4| 25|Gateway 10

4| 30|Power management and 130|Switch

lighting systems

4| 30|Power management and 140|Load

lighting systems

4| 40|Steering systems 130|Follow-up Controller

4| 40|Steering systems 140|Mode Controller

4| 40|Steering systems 150| Automatic Steering Controller

4| 40|Steering systems 160|Heading Sensors

4| 50|Propulsion systems 130|Engineroom monitoring

4| 50|Propulsion systems 140|Engine Interface

4| 50|Propulsion systems 150|Engine Controller

4| 50|Propulsion systems 160|Engine Gateway

4| 50|Propulsion systems 170|Control Head

4| 50|Propulsion systems 180|Actuator

4| 50|Propulsion systems 190|Gauge Interface

4| 50|Propulsion systems 200|Gauge Large
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4| 50|Propulsion systems 210|Gauge Small
4| 60|Navigation systems 130|Sounder, depth
4| 60|Navigation systems 140
4| 60|Navigation systems 145|Global Navigation Satellite System
(GNSS)
4| 60|Navigation systems 150|Loran C
4| 60|Navigation systems 155|Speed Sensors
4| 60|Navigation systems 160|Turn Rate Indicator
4| 60|Navigation systems 170|Integrated Navigation
4| 60|Navigation systems 200 |Radar and/or Radar Plotting
4| 60|Navigation systems 205 |Electronic Chart Display &
Information System (ECDIS)
4| 60|Navigation systems 210|Electronic Chart System (ECS)
4| 60|Navigation systems 220 |Direction Finder
4| 70|Communications systems 130|Emergency Position Indicating
Beacon (EPIRB)
4| 70|Communications systems 140|Automatic Identification System
4| 70|Communications systems 150|Digital Selective Calling (DSC)
4| 70|Communications systems 160|Data Receiver
4| 70|Communications systems 170|Satellite
4| 70|Communications systems 180|Radio-Telephone (MF/HF)
4| 70|Communications systems 190|Radio-Telephone (VHF)
4| 80|Instrumentation/general 130|Time/Date systems
systems
4| 80|Instrumentation/general 140|Voyage Data Recorder
systems
4| 80|Instrumentation/general 150|Integrated Instrumentation
systems
4| 80|Instrumentation/general 160|General Purpose Displays
systems
4| 80|Instrumentation/general 170|General Sensor Box
systems
4| 80|Instrumentation/general 180|Weather Instruments
systems
4| 80|Instrumentation/general 190|Transducer/general
systems
4| 80|Instrumentation/general 200 NMEA 0183 Converter
systems
4| 90|Environmental (HVAC) 255|Not Available
systems
4| 100|Deck, cargo, and fishing 255|Not Available
equipment systems
4| 127 |Not Available 255 |Not Available This assignment can be used until
an explicit function has been
assigned.
5 0|Industrial-Process 128|Supplemental Engine Control

Control-Stationary (Gen-
Sets)

Sensing
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0| Industrial-Process 129|Generator Set Controller Generator set controller used to
Control-Stationary (Gen- collect data and control.
Sets)
0|Generator Voltage 130|Generator Voltage Regulator
Regulator
0|Industrial-Process 255|Not Available This assignment can be used until
Control-Stationary (Gen- an explicit function has been
Sets) assigned.
127|Not Available 255|Not Available This assignment can be used until

an explicit function has been
assigned.
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