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Thanks for joining, the second webinar in New Eagle 
Webinar Series. 

Agenda

Å Overview of J1939 Protocol Details

Å Introduction to New Eagle J1939 Solutions for MotoHawk

Å5ŜƳƻ Υ [ŜǘΩǎ .ǳƛƭŘ {ƻƳŜǘƘƛƴƎ

Å Validating J1939 Blockset and MotoHawk Applications

Å Questions



Introduction to J1939

Society of Automotive EngineersSAE J1939is thevehicle busrecommended 
practice used for communication and diagnostics among vehicle 
components, originally by the car and heavy-duty truck industryin the 
United States.

http://en.wikipedia.org/wiki/Society_of_Automotive_Engineers
http://en.wikipedia.org/wiki/Vehicle_bus


Introduction to J1939

Originally published in April 2000 
by SAE, as a successor to SAE 
J1708/SAE J1587 for use on 
commercial vehicles.

Although the standard was initially 
published in 2000, it is still actively 
developed with optimizations and 
extensions being made in various 
of the 19 documents that make up 
the protocol specification.

Based on High-Speed CAN per ISO 
11898

Total J1939 specification set 
covers around 2000 printed pages.



Introduction to J1939

California Air Resources Board ςHeavy Vehicle Regulations



CAN Basics

J1939 Protocol is built on CAN, so some basics about CAN message formats.

Now, we will only discuss content in the Identifier and Data Fields.

*CAN Log Samples are shown in the format presented by CANKingwith Hex Formatting and Timestamp Shown.
http:// www.neweagle.net/support/wiki/index.php?title=Kvaser_Advanced_CAN_Solutions#CANKing

http://www.neweagle.net/support/wiki/index.php?title=Kvaser_Advanced_CAN_Solutions#CANKing


J1939 Protocol Messaging Basics

J1939-21 Data Link Layer defines two Protocol Data Unit (PDU) Formats

PF (PDU Format) <= 239 (0xEF)

PF (PDU Format) >= 240 (0xF0)

PDU2 format can only be used 
to communicate global 
messages.



J1939 Protocol Messaging Example

Priority = 3, PGN = 0xF004, Source = 0x00, Engine Speed = 762 

J1939-71 Vehicle Application Layer defines most common application-oriented 
messages such as:

PDU Format >=240 ĄPDU2



J1939 Suspect Parameter 
Numbers (SPN)

J1939-71 Messages are made up of SPNs which can be thought of as data items, such 
as:

If a data item is in an error state, such as a faulted sensor, then a special value should 
be sent to alert the receiver.

D0 17 = 0x17D0 = 6096 6096 * 0.125 = 762 

An SPN may be used in multiple messages, for instance SPN190 (Engine Speed) is 
also used in DM4 (Freeze Frame).



J1939 Message Size

J1939 Messages come in three sizes:
Å 3 bytes (PGN Request)
Å 8 bytes (like the EEC1)
Å Variable

Individual CAN Frames only contain 
0-8 bytes, so J1939-21 defines a 
transport protocol  for messages up 
to 1785 bytes in length

Multi -frame messages are 
transmitted using two different 
mechanism

BROADCAST

Message is throttled by 50ms 
interframe spacing



J1939 Message Size

Multi -frame messages are 
transmitted using two different 
mechanism

POINT-TO-POINT

This message transfer type 
includes request/reply and flow 
control. 

Message transmit speed is 
throttled by flow control 
response from receiver. Data 
transfer can be faster than 
broadcast.



New Eagle J1939 Toolbox

Toolbox provides the following main feature areas:

Application Messaging
Å PGN Transmit Block
Å SPN Read/Write Blocks

Diagnostic Messaging
Å DM1, DM2, DM3, DM4, DM5, DM6, DM7, DM8, DM11, DM12, DM19, DM20, 

DM21,DM23, DM24, DM25, DM26, DM27, DM29, DM30, DM33, DM34

Direct Memory Access
Å DM14, DM15, DM16

Network Management
Å Address Claiming



Application Messaging

J1939-71 Application Messages Are Defined For Distributed Control
For example, transmission requesting torque modifications during gear shifts

Application Message Transmit for single frame messages can be added using:
Å New Eagle Network Toolbox (e.g. if you have a DBC file)
Å PGN Transmit block which supports all* PGNs from single frame J1939-71

*J1939-71 specification is updated periodically by the standard committee, some messages may not yet be supported



Application Messaging

PGN Transmit block knows J1939-71 single frame PGNs by PGN number (almost 500 
messages) and provides list of SPNs used by the message

SPN Write Block automatically recognizes SPN numbers from J1939 Specification
Å Numbered SPN may be used in multiple messages, J1939 library handles 

routing to appropriate message(s) under the hood

tDb ¢ǊŀƴǎƳƛǘ ōƭƻŎƪ Ŧƛƭƭǎ ƛƴ bƻǘ !ǾŀƛƭŀōƭŜ ŦƻǊ {tb ŦƛŜƭŘǎ ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ ŀ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
SPN write block in the model, handles scale/offset for each SPN automatically.

Multi-frame application messages are 
transmitted via managed PGN blocks

SPN Write



Application Messaging

SPN write block provides 
optional IsValidand IsAvailable
ports for:
Å Indicating a faulted sensor
Å Indicating an unavailable 

sensor (e.g. if vehicle 
configuration is calibratible)



Diagnostic Messaging

DM message support is included in the 
library, two levels are provided to allow 
the right fit for a particular application.

CCR 1971 ςEngine Manufacturers 
Diagnostics (EMD)

CCR 1971.1 ςOnboard Diagnostics for 
Heavy Duty (HD-OBD)


