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DANGER!
DANGEROUS ELECTRICAL VOLTAGE!

Before commencing the installation

e Installation requires qualified electrician

e Disconnect the power supply of the device.

e Ensure that devices cannot be accidentally retriggered

e Verify isolation from the supply

e Ground and short-circuit.

e Cover or enclose neighbouring units that are live.

¢ Follow the engineering instructions (IL) of the device concerned.

e Only suitably qualified personnel in accordance with EN 50110-1/-2 (VDE 0105 part 100) may
work on this device/ system.

e Before installation and before touching the device ensure that you are free of electrostatic
charge.

e The functional earth (FE, PES) must be connected to the protective earth (PE) or to the
potential equalizing. The system installer is responsible for implementing this connection.

e Connecting cables and signal lines should be installed so that inductive or capacitive
interference do not impair the automation functions.

e Install automation devices and related operating elements in such a way that they are well
protected against unintentional operation.

e Suitable safety hardware and software measures should be implemented for the I/O
interface so that a line or wire breakage on the signal side does not result in undefined states
in the automation devices.

e Ensure a reliable electrical isolation of the low voltage for the 24 V supply. Only use power
supply units complying with IEC 60364-4-41 or HD 384.4.41 S2 (VDE 0100 part 410).

e Deviations of the mains voltage from the nominal value must not exceed the tolerance limits
given in the technical data, otherwise this may cause malfunction and dangerous operation.

e Emergency-Stop devices complying with IEC/EN 60204-1 must be effective in all operating
modes of the automation devices. Unlatching the emergency switching off devices must not
cause restart.

e Built-in devices for enclosures or cabinets must only be run and operated in an installed
state, desk-top devices or portable devices only when the housing is closed.

e Measures should be taken to ensure the proper restart of programs interrupted after a
voltage dip or failure. This should not cause dangerous operating states even for a short
time. If necessary, emergency switching off devices should be implemented

e Wherever faults in the automation system may cause damage to persons or property,
external measures must be implemented to ensure a safe operating state in the event of a
fault or malfunction (for example, by means of separate limit switches, mechanical
interlocks, etc.).
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Disclaimer

The information, recommendations, descriptions, and safety notations in this document are based on
Eaton’s experience and judgment and may not cover all contingencies. If further information is
required, an Eaton sales office should be consulted. Sale of the product shown in this literature is
subject to the terms and conditions outlined in the applicable Terms and Conditions for Sale of Eaton
or other contractual agreement between Eaton and the purchaser. THERE ARE NO UNDERSTANDINGS,
AGREEMENTS, WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING WARRANTIES OF FITNESS FOR A
PARTICULAR PURPOSE OR MERCHANTABILITY, OTHER THAN THOSE SPECIFICALLY SET OUT IN ANY
EXISTING CONTRACT BETWEEN THE PARTIES. ANY SUCH CONTRACT STATES THE ENTIRE OBLIGATION
OF EATON. THE CONTENTS OF THIS DOCUMENT SHALL NOT BECOME PART OF OR MODIFY ANY
CONTRACT BETWEEN THE PARTIES. As far as applicable mandatory law allows so, in no event will Eaton
be responsible to the purchaser or user in contract, in tort (including negligence), strict liability, or
otherwise for any special, indirect, incidental, or consequential damage or loss whatsoever, including
but not limited to damage or loss of use of equipment, plant or power system, cost of capital, loss of
power, additional expenses in the use of existing power facilities, or claims against the purchaser or
user by its customers resulting from the use of the information, recommendations, and descriptions
contained herein. The information contained in this manual is subject to change without notice.
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1 General

Eaton PLCs offer a CAN-Interface which is compatible with the protocol SAE J1939. This application
note should be supportive using EATON PLCs with SAE 11939 components. It describes in a short
form the basics of 11939 and first steps in XSOFT-CODESYS.

1.1 Hardware requirements

e Eaton PLC's with CODESYS Runtime 3.5 and CAN-Interface: XC303, XC204, XC104, XV102,
XV303.

1.2 Software requirements

e min. XSOFT-CODESYS 3.5.4
e this example was created with XSOFT-CODESYS 3.5.16 BF4

2 Basics

SAE J1939 is a standard that defines how ECUs (electronic control units) communicate via the CAN
bus in heavy-duty vehicles.

It's a High-layer protocol which used CAN as a physical medium.

In other words: The CAN bus is the media like a "telephone" and the SAE J1939 protocol is the
“language".

2.1 Quick facts

e Uses the 29-bit extended CAN identifier

e Standardized CAN baud rates of 250 kbits/s and 500 kbits/s.

e Has point-to-point addressing (node addressing) and global addressing (message addressing)
e Upto 1785 bytes can be transmitted with multi-packet messages

e Bus access control via own network management

e Standardized messages for the overall vehicle communication

e Allows manufacturer-specific message definition

e Defines own diagnostic interface

2.2 PGN (Parameter Group Number)

The PGN defines how data is interpreted. Parameter Group Numbers are defined from the SAE J1939
standard and characterize a function of heavy-duty vehicles.

Example: The PGN 64741 defines "Hydraulic Qil Properties".
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PGHASEN Masrse Desgraption

L FE ] ATIDPF153 Aftertreatment 1 Diegel Partcudate Fiter 1 500t 3
*OATIZ  COVS3 Cruige Contral 3

* GATIZ  AT2ACT Aftertraatment 2 & Contrel 3
+ T34 ATIACY Aftertreatment 1 &r Control 3

+ 4TI EFLIP12 Engne Fluid Lewel Presmre 12
+ 736 NPFL2 Deesed Par boulate Fiter Control 2
+ G4F37  LFEZ Futl Ecoromy 2 (Liquid)

+ E4738  SFS ST P SEAtS

o ATID EBLC Engne Exhast Brake Comtral

* o GATAD  EFP Engine Fusi Propertes

= AT HOP Hydr e O Proper Ses

5513 Hydraukc O Dynamic Viscosity

8534 Hydraubc O Dersity

5615 Mydraukc O Relative Deslectriaty (high resolution)
5536  Mydraukc O Temperature (High Resolsson)

+ EAT4R YL5Z Wierechks MChassis Lubraca®on Sysiems 2
* 4743 EC3 Engne Configuration 3

o OEATAE VAL Teitiie Vahvie A2hunten Contral

b OGATAS  ARMSWIMC Arrrrest Switch Matroe Comrmands

2.3 SPN (Suspect Parameter Number)

SPN defines the value within a Parameter Group.

Example: The SPN 5536 defines the "Hydraulic Oil Temperature".

Enasble PGN/SPN  Mame Length Type ~ Conversion

64741 HOP 8 Bytes Broadcast Conversion Fiﬂe -
S Hydrauhe O Dynamic Viscosty 1581 Lt
5534 Hydraubic Od Density 16 Bits 0
5535 Hydraubc Ol Relative Dislectricty (high resolution) 16 Bits
5536 [ Hiydrautc ci u i | 158its

55%
Name Hydraulic Of Temperature (High Resohiton)

Description Hydraulic O Temperature, This hydrauic fuid is for the enti
Length (Sits) %

Byte Position (0..1784) 6

Bit Position (0..7) o

3 SAE J1939 in XSOFT-CODESYS

3.1 Requirements

e min. XSOFT-CODESYS V3.5.4
e PLC with CAN-Interface

3.2 Creating a XSOFT-CODESYS project

e New project building

e Append device ... CANbus

e Append device ... J1939_Manager
e Append device ... J1939_ECU
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® SAEJ1838.project” - XSOFT-CODESYS-3 - PLC programming system
File Edit View Project Build Online Debug Tools Window Help Eaton Automation
B E&@0 = & BE X[ ALY a7 ~ " | | Application [Device: PLCLogic] + € @ , m ®|[= 5= 2= = & |o W |z

Devices. v B X bevice [ WebVisu | ] Visualization Manager i) Lbrary Manager {[E] PCPRE [ Visuslzaton /(] 11939_Simulator X
- [ sazmm -
= pevice (xc203) General General
=Bl pc Logic S .
=€) Application ignals Preferred Address: [0 : SAF 11939

] Librory Manager
BLC_PRG PRS
{4 Task Configuration 11839 1/0 Mapping

E 1
& vt e
8] pc_pre

11939 IEC Objects

- [ Local Device:

4 ECU NAME

= & visuTAs Asbitrary Address Capable []
8] VisuSlems Visu_Prg Status Industry Group 0: Global, applies to all incustries ~
T g‘“““;"” Manager S — Vehide System Instance 0
WebVisu
&) visualzaton Velide ystem °
= [ CANbus (CANbuS) ) Reserved O
=-(@ 11933_Manager (11935 Manager) Fundtion b =
(T [21339_Simuiator (11939_ECU)
Function Inst o
ECU Instance o
Manufacturer Code o
Identity Number o

I Communication Watchdog

3.3 Adding libraries

e Library «loDrvJ1939» will be automatically added

[ m Library Manager X
||E3 Add Library X Delete Library | “f' Properties 73 Details | 5] Placeholders m Library Repository @ Icon legend...

Namespace Effective version

ICENSE 3.5.16.0

3.4 ECU remote

If the PLC should only receive Data from a J1939 ECU, the ECU has to be declared as remote ECU. The
"Local device" checkbox must be deactivated for this.

2 119509_Semelator x

Genere
_ General

TX Sgaals Freferred Agdress: O

SAE 11939

Le9 ] Lacal Device

) NAME
21539 YO Mapping 4 80U

NAME (64 ba) 162 0
21939 3C Objects
Arbatrary Address Capable [)

‘ Lt Iadustry Coonp 0: Gobsl, appies 19 o ndustes
] Vevcle System Instance  ©

Iéoematicn

Vehndle System o
Reserved O
Fenctioa

Fonction Jastanke

COERET

ECQU Instance

Manafactwrer Cocde

6o o6 0o 's

ety Nomber

3.4.1 General settings
e Remote ECU's address entry
e If the PLC should only receive Data from a J1939 ECU, please don't activate "Local Device"
checkbox
e ECU NAME is not obligated to be registered and not related

8 Application Note SAE 11939: First steps in Codesys 3 07/2025 APO50019EN Eaton.com



e Communication Watchdog can be set

i U 1908 _Sedetor x

I S Cavat o

=ys ot sson & : SAE 11939

0 Gobe. wobe ©u o rdeTes

3.4.2 TXSignals/Add PG

Broadcast messages of the ECU have to be configured under the tab "TX Signals".

e Use "Add PG" button

Devices - 3 x (1] 11939 _Simulator X
=5 SAE)1939 =~
[ pevice (xc303) General Enable  PGMN/SPN  Mame  Length Type
=B PLC Logic X Signals + 65265 CCVS1 B Bytes Broadcast
=} Application + 65194 AF2 8 Bytes Broadcast
m Library Manager Log + 61443 EEC2 8 Bytes Broadcast
PLC, PRG (PRG) * 65226 DMO1 1785Bytes  Broadcast
={#8 Task Configuration 11939 If0 Mapping £ 65262 ET1 8 Bytes Broadcast
= @ MainTask ® 65269 AMB 8 Bytes Broadcast
8] pLc_PRG 11939 IEC Objects E 65266 LFEL 8 Bytes Broadcast
= g8 vIsU_TAsK E 65276 DD 8 Bytes Broadcast
3] visuElems.Visu_Prg Status + 61450 EGF1 8 Bytes Broadcast
= Visualization Manager + 65279 o1 8 Bytes Broadcast
& wetvisu Information + 61444 EEC1 8Bytes Broadcast
@ Visualization + 65159 me 8 Bytes Broadcast
=i cAMbus (CANbus)
= 11939_Manager (11939_Manager)
[ [11939_Simulator (11939_Ecu)
addre Add Signal Delete

3.4.2.1 Database

e XSOFT CODESYS provides a database with predefined PGN's from the J1939 standard.
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e After adding PGN, the conversion of SPN can be activated. The "Conversion" has to be set to

"True". With the activated conversion a scaling of the values is possible.

e The parameters of the conversion are predefined from the database, but adjustments are

possible.
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If the PGN is not available in this database, it can be created under the tab "Custom".
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G
- e e
Lo s §
—ry )
teiremem
sy 1
Fogronama
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3.4.3 J19391/0 Mapping
e Global variables are automatically generated and can be used directly in POE.
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3.4.4 Communication Watchdog / State
The communication watchdog can be activated in the "General" settings.

7] 11939_Senulater X

S General
Tt Signals Freferred Address: D = SAF 11939
e ] Local Duevice:
14839 1o M [+ ECLI HAME
4 Communication Wakchdog

1539 Dijects

Mt Eh!ablttor-mmt-nnwmhuw

Ratug Watchdog Time (in me )k 1500 A

Isfarmation
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With the method "GetDeviceState" the State of our J1939 participant can be requested:

1] PLC_PRG X
I PROGRAM PLC_PRG
G VAR

DeviceStateSimul
stDeviceStateSisulato
END_VAR

DED.DEVICE_STATE;
T: STRING:

R vicm St

DeviceStateSimulator:«J1539 Simulator.GetDeviceState():

CASE DeviceStateSimulator OF
DED.DEVICE_STATE.CONFIGURED: stDeviceStateSizulator:e'
oeo. stdeviceStateSimulator:«'DISABLED";
DED. stleviceStateSimulato
oeo. stdeviceStatedinulato
DED.D viceStateSimulato

CeD. eStateSizulete
DED.D eStateSimulato
CED.CEVICE_STATE. INIKNOWN & stDeviceStateSimulator:e'

END_CASE

3.5 ECU local

If the PLC should send data to other J1939 components, a local ECU device has to be added. With this
"device" it is possible to transmit data and receive P2P signals.

3.5.1 General settings
e this ECU has to be defined as "Local Device". The "Local device" checkbox must be activated

for this.
e SRkl g moms @ e seas 4 I893_1CU_tocat x
[T G
T S0 Pefened Atdress: | : SAE J1939
1‘ P9 RX Sonis £ Locat Duvice
[ oo

1‘ F199 HC Obtects
‘ 2t

[ ecmince

= 3 199 parace (12998 Mareoe)
) 1009 s G0 £O4

5 13909 500 Jocl 011920 130

4 Example project - J1939 Simulator

Downloadlink:

https://eaton-
corp.atlassian.net/wiki/download/attachments/8017518/SAEJ1939.projectarchive?api=v2

This example project shows how J1939 can be used with XSOFT CODESYS V 3.5.16 and a Eaton PLC
(XC303). As J1939 hardware is used a simulator board which produces values like "Vehicle Speed",
"Engine RPM" or "Intake Air". This values are shown in a visu mask.
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SAE J1939 Simulator Communication State: %s

5 Calculated LOAD
Intake Manifokd
PGNE5134/SPN 1692 L S PGNE1442EPN 22

FGNO5205/5 N8 PGNE144457N 150 R Intake A¥ o
FEILRALE R PGN614505PN 132
@ SAUHpropct - XSOFT-CODESYS-3 - PLC programming system
Fde Edt Viw Project Buld  Onlime Debug Took  Window Help  Eaton Auteomsticn
V@ @« rhm>X MUSAN R %7 @ 1§ spktienDoxcedtClogd - B S, u Kils~ e mw
|orvem. @ w8 G ne x &) W hems [ o
= sanm .
= @ cewce (e Coserel Erable PGNP Name Length e
= B o X Sons COE oesas covs seytes Erosdcast
= O rsphcatin v F esie A2 S8ytes Broadcast
9 vy o g fE swo oa Bovtes Broadcast
B acmaema « B oesae omm 1785 0ytes  Broadcast
= 3 Tok Contpraen 31990 40 Mazpng » B ess:  m Sovtes Oidadiig
" 9 htia " 65269 AMB 8oytes Broascast
) ncrms 31959 € Objens B oesme  um 8 Bytes Broadcast
= @ s rax » B esare 00 A Bytes Ercadcast
&) veastlora vau g ET=Y . B euso n Sivas s
= ) Veuakiaton Marager B oems o e AR
B weve e fF eam ua 8 oytes Rroadcast
1 onas, fE e me Atytes  Broadcant
= @ e vt
= 3 1159 pareoe 01939 Marane)
& 21509 _sedatr (1509 Q)
B 2159 £ jocl U233 20U
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