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

Agenda

A Overview of J1939 Protocol Details

A Introduction to New Eagle J1939 Solutions for MotoHawk
A5SY2 Y [SGQa .dzAftR {2YSUKAY3
A Validating J1939 Blockset and MotoHawk Applications

A Questions

© New Eagle. All Rights reserved.
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Society of Automotive EngineeS\E J193@ thevehicle bugecommended
practice used for communication and diagnostics among vehicle

components, originally by the car ahe@avy-duty truck industryin the
United States.

© New Eagle. All Rights reserved.
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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 Higispeed CAN per ISO
11898

Total J1939 specification set
covers around 2000 printed pages.

Introduction to J1939

J1939 Recommended Serial Control and
Communications Vehicle Network

J1939  Companion Spreadsheet

J1939-01 Recommended Practice for Control and Communi-
cations Network for On-Highway Equipment

J1939-02 Agricultural and Forestry Off-Road Machinery
Control and Communication Network

J1939-03 On Board Diagnostics Implementation Guide

J1939-05 Marine Stern Drive and Inboard Spark-Ignition
Engine On-Board Diagnostics Implementation Guide

J1939-11 Physical Layer, 250 kbits/s, Twisted Shielded Pair

J1939-13 0Off-Board Diagnostic Connector

J1939-14 Phyiscal Layer - 500 kbit/s

J1939-15 Reduced Physical Layer, 250 kbits/s, Un-Shielded
Twisted Pair (UTP)

J1939-21 Data Link Layer

J1939-31 Network Layer
J1939-71 Vehicle Application Layer

J1939-73 Application Layer - Diagnostics
J1939-74 Application - Configurable Messaging
J1939-75 Application Layer - Generator Sets and Industrial

J1939-81 Network Management

J1939-82 Compliance - Truck and Bus

J1939-84 OBD Communications Compliance Test Cases For
Heavy Duty Components And Vehicles

© New Eagle. All Rights reserved.
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California Air Resources BoagytHeavy Vehicle Regulations

A s nmmm w4 o ow an .- sun e tErmms s A AT A e W awmiE s Ew o s maa

eperehen of the englne emission eentrel system due to the presence ef eﬁ'-beerd
test equipment accessing information required by section (h). The OBD system
shall use one of the following standardized protocols:

(3.1) IS0 15765-4. All required emission-related messages using this protocol
shall use a 500 kbps baud rate.

(3.2) SAE J1939. This protocol may only be used on vehicles with diesel engines
(including diesel engines converted to alternate-fueled engines). For 2010
through 2015 model year engines, all required emission-related messages
using this protocol on an individual vehicle shall use either the 250 kbps or
the 500 kbps baud rate. The 250 kbps baud rate may not be used on 2016
or subsequent model year engines.

© New Eagle. All Rights reserved.



CAN Basics

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

A. CAN Standard Frame Format

CAN Data Frame
Maximum frame length with bit stuffing = 127 bits 0 ACF00300 X
T ) CRC r
Arbitration Field Control Field ) a OCFO0300 X
) — | — } = | == Data Field = imi
12 Bits 6 Bits De'";mter n 00nnn339
s Rl l 0 0CFO0400 X
0 Identifier TlD]|T DLC Data Field CRC ACK | EOF 0 OCFO0300 X
L T | RIELS L ] Fleld ] ..., 0 0CF00300 X
Bits mep] 1 11 171111 4 0-64 15 1 2 7
Bit Stuffing «— No Bit Stuffing —
B. CAN Extended Frame Format
< CAN Extended Data Frame >
Maximum frame length with bit stuffing = 150 bifs
Arbitration Field Gentrel Data CRC
— 32 Bits — | Fie_ld g g > Delimiter 0 0CFO0300 X
oa . i 0CFO0400 X
s s R E| 0  0OCFO0300 X
Identifier -
o | 1dentifier R|D T |r |r |DLC |Data Field CRC ACK | 0 a QCFO0300 X
F rle| R |10 Feld | 0 00000339
Bis—y 1| T . s IV T ele T T N R i T T
|
‘ Mo Bit
- Bit Stuffing e
< Ll Stuffing

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

*CAN Log Samples are shown in the format presente@AMKingvith Hex Formatting and Timestanghown
http:// www.neweagle.net/support/wiki/index.php?title=Kvaser_Advanced CAN_Solutions#CANKing

© New Eagle. All Rights reserved.
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= Now Fugle J1939 Protocol Messaging Basics

J193921 Data Link Layer defines two Protocol Data Unit (PDU) Formats

TEL I/L.u_l—l—i;iur" ..... |
P \P|P PS (DA) SA Data Field
Bits—»| 3 1|1 8 0-64
— /
0x18 = 1100[]_/__“// | /
\
18EBFF00 X 03 CA 40 1F FF FF E& 03 ..@..... 57.905330 R

~____— PF(PDU Format) >= 240 (OxFO)

[E
; IL’E P Ps (c8) sa | DataFied PDU2 format can only be used
e : I - s to communicate global
oxoc:ﬁ\'ﬁo[{ / / mesSages.
N\
0 0CF00400 X 8 FF 7D D4 00 00 00 FF D4 1514.757290 R

© New Eagle. All Rights reserved.
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J193971 Vehicle Application Layer defines most common applicairented
messages such as:

PGN 61444 Electronic Engine Controller 1 EEC1

Engine related parameters

Transmission Repetition Rate: engine speed dependent

Data Length: 8 PDU Format >=24Q PDU?2

Extended Data Page: 0

Data Page: 0

FDU Format: 240

FDU Specific: 4 FGMN Supporting Information:

Default Priority: 3

Parameter Group Number: 61444 (0x0D0FD04)

Start Position Length Farameter Name 5PN

1.1 4 bits Engine Torque Mode 899

1.5 4 bits Actual Engine - Percent Torque High Resolution 4154

2 1 byte Driver's Demand Engine - Percent Torque 512

3 1 byte Actual Engine - Percent Torque 513

4-5 2 bytes Engine Speed 190

6 1 byte Source Address of Controlling Device for Engine Control 1483

7.1 4 bits Engine Starter Mode 1675

8 1 byte Engine Demand — Percent Torque 2432
o toriress a e GO sumLioL A
a 18FEF100 X =1 FDr 004 aa EC 00 aa aa 0 55.7647TE0 R
a 1EFEF117 X =] FF FF FF F3 ao FF FF FF .coeewmma 55.765350 R
a OCFO00400 X a8 FO as 90 Do iy ao FFE Ll Do moooo s 55.765910 R
a 10EF2117 X =1 01 aa FQ aad FF FF FF ©CF .wuewoans 55.766480 R
a QCFO00300 X =] DF a0 22 FF ao FF FF FF ee e 55.767050 R
a 10EF2117 X a8 a3 a0 FC FF ao ao Fa FF .cicewmma 55.7687620 R

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

© New Eagle. All Rights reserved.
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J1939 Suspect Parameter

Numbers (SPN)

J193971 Messages are made up of SPNs which can be thought of as data items, such

as.: SPN 190| Engine Speed

Actual engine speed which is calculated over a minimum crankshaft angle of 720 degrees divided by the number of

cylinders.

Data Length: 2 bytes

Resolution: 0.125 rpm/bit, 0 offset
Data Range: 0 to 8,031.875 rpm
Type: Measured

Supporting Information:

PGHN reference: 61444

Operational Range: same as data range

D017 = 0x17DO0 = 6096

6096 * 0.125 = 762

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.

TABLE 1 - TRANSMITTED SIGNAL RANGES

Range Name

1 byte 2 bytes 4 bytes ASCIl
Valid Signal 0 to 250 0 to 64 255 0to 4211081215 110 254
00q5 to FAqs 00001g to FAFF 15 00000000 s to FAFFFFFF 15 011 to FE16
Parameter specific 251 64 256 to 64 511 4 211 081 216 to 4 227 858 431 none
indicator FB1s FB00qg to FBFF15 FBxooos16
Resenved range for 252 to 253 64 512 to 65 023 4 227 858 432 to 4 261 412 863 none

future indicator bits FCqgto FDqs FCO00qgto FDFFqg

Ermor indicator 254 65 024 to 65 279
FE1g FExXx1g
Not available 255 65 280 to 65 535

or not requested FF16 FFxx16

FC000000+ g to FOFFFFFF g

4 261 412 864 to 4 278 190 079
FEX000c 6

4 278 190 080 to 4 294 967 294
FRoooo6

0
00qg

255
FFis

An SPN may be used in multiple messages, for instance SPN190 (Engine Speed) is

also used in DM4 (Freeze Frame).

© New Eagle. All Rights reserved.
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J1939 Messages come in three sizes: < o Rmc:(wg;er
A 3 bytes (PGN Request)

A 8 byteS (llke the EEC]_) Tr?ﬂ:‘r_rrl‘igtter R:ﬁf'i:;r
A Va”able Requirements Requirements
‘ TP.cym Bang 5 2175
Individual CAN Frames only contain .., .. —
0-8 bytes, saJ193921 defines a Y
transport protocol for messages up A P07, 1 g "
to 1785 bytes in length s
50 ©© 200 mS
Multi-frame messages are \J e
transmitted using two different A ly 750 mS
mechanism 501 200ms
W '
BROADCA s

Message is throttled by 50ms
interframe spacing

FIGURE C3 - BROADCAST DATA TRANSFER

© New Eagle. All Rights reserved.
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. Originator Responder
Multi-frame messages are Node Node
transmitted using two different e eta Connection e meata
mechanism = < or-Sooms

Connection
Established

T2
POINITOPOINT cor_Booms 1250 mS
= or=T2:DD msS :
T1
T50 mS

T
= or = 200 mS

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

1050 msS >

T, e

< or =200 mS

Message transmit speed is
throttled by flow control
response from receiver. Data
transfer can be faster than 1250 ms
broadcast.

T e

= or =200 mS

NOTE—Timeouts (T1, T2, T3, T4) are described in Section 5.10.2.4.

FIGURE C1 - DATA TRANSFER WITHOUT ERRORS

© New Eagle. All Rights reserved.
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New Eagle

J1939 LIBRARY

Toolbox provides the following main feature areas:

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

Diagnostic Messaging
A 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
A DM14, DM15, DM16

Network Management
A Address Claiming

© New Eagle. All Rights reserved.
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Application Messaging

J193971 Application Messages Are Defined For Distributed Control
Forexample, transmission requesting torqgue modifications during gear shifts

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

NE_DBC to CAN Networking

iﬁ‘-fx % New Eagle

MOTOHAWK DBC TO CAN
TOOL BOX

s 19391
PN 1444 - EECH
fenal 100ms

(B9 4154 512 513 131.11&3 1675 2432]

1
E Block Parameters: neweagle_j1939_pgn_tx1 [ = |

New Eagle 11939 Single Frame PGN Tx (mask) (link)

This block implements all single frame PGN's. It must be used with
the neweagle_spn_write block to set the SPN data being transmitted.
Copyright New Eagle 2012

Parameters
11939 Bus Name I
'31939_1'
PGN
61444

Instance Name

———————————— Override Period ----------—
T Mode [Periodically -
Period
100
[ Ok ] [ Cancel ] ’ Help Apply

*J193971 specification is updated periodically by the standard committee, some messages may not yet be supported

© New Eagle. All Rights reserved.
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= Nows Fiacle Application Messaging
SPN Write
e | Data i"gé;ﬂ;ﬁm 41839 - PGN Tx

PGM: 81444 - EECA
Interval: 50ms
Instance: pgng1444
SPMs:
[699 4154 512 513 120 1483 1675 2432]

Drivers Demand Engine - Perce
Data
<Dirw DmdPctTrg= > J1939 SPN: 512

PGN Transmit block knows J198Bsingle 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
A Numbered SPN may be used in multiple messages, J1939 library handles
routing to appropriate message(s) under the hood

t Db ¢NJYAYAOD o06f201 FAtta Ay b20G ! g Af |
SPN write block in the model, handles scale/offset for each SPN automatically.

Multi-frame application messages S ———

| .
Diegian) e viesikciz 1D umider Jiazm

transmitted via managed PGN bloc s

al




= Now Application Messaging

E Sink Block Parameters: neweagle j1939_spn_writed ﬁ
Mew Eagle 11939 Transport Protocol (mask) (link)

Writes a value to the specified SPN.

SPN write block provides

optional IsValidand IsAvailable ?gﬂ»gﬁéd”;p“iiﬁéEti]!_aei“h‘;ri'i”;ﬂ‘;}fé}l‘é'; s vaid Eﬁ:ﬁii?”"”‘”g 5:_”'

: an error value (6.6, GXFE ot an 8 BRSPNY. T

ports for:

A Indicating a faulted sensor N——

A Indicating an unavailable sei

. . 190

sensor (e.qg. if vehicle  Shom vt o

configuration is calibratible) [ Show isAvailable Port

OK ” Cancel H Help Apply

Data

Y

Engine Speed J1938 - PGN Tx

11929 SPN: 190 bus: J1539_Eng
is\alid PGN: 61444 - EEC1
Interval: 50ms
Instance:pgni1444
SPNs:
[699 4154 512 513 190 1483 1875 2432]

Fault Status: EngineSpeedFau I'cA

MNOT
Active

¥
¥

<EngineSpesd=

(AL

Dsf Drivers Demand Engine - Perce

te
<D DmarctE 11838 SPN: 512 B

Y

© New Eagle. All Rights reserved.
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= Bagle Diagnostic Messaging

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

CCR 197& Engine Manufacturers
Diagnostics (EMD)

CCRL971.1¢ Onboard Diagnostics for
Heavy Duty (HIDBD)

-
© New Eagle. All Rights reserved.



