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1. Overview

The Ethernet to J1939 Gateway (part number AB7665) provides a gateway interface
between EtherNet/IP and 11939 networks. This document will discuss how to interface to
the AB7665 on EtherNet/IP using a Rockwell ControlLogix PLC. This will allow J1939
parameters to be monitored by the ControlLogix control program.

This document walks the reader through the steps that are taken to configure the X-
gateway, the ControlLogix controller, and to use the J1939 data in the control program.

2. Companion Files

The following companion files are provided with this document.
BwClIxExample.cfg BWConfig configuration file (BWConfig v1.14)

J1939Interface.acd ControllLogix configuration file (RSLogix 5000 v13)

3. J1939 Data and the X-gateway I/O Table

The first step in any X-gateway system configuration is to determine what J1939 data
parameters are of interest and where those parameters want to be located in the X-
gateway I/O table. An overview of the process will be covered here; the reader should
refer to the J1939 Data Mapping Explained.pdf document for further details.

After system analysis it is determined that the following J1939 parameters are to be
monitored:

e Engine Speed

e Coolant Temperature

e Engine Qil Pressure

e Engine Oil Temperature

e Engine Hours

It has also been determined that the engine speed will be controlled by the ControlLogix
controller. This requires the following control parameters:

e Desired Engine Speed Setting

e Speed Control Mode

e Speed Control Condition

e Speed Control Priority

Interfacing J1939 with ControlLogix Page 1
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Most of the parameter data on a J1939 network is an 8-bit or 16-bit value. It is useful to
arrange the I/O tables on 16-bit boundaries and configure the ControlLogix tags using 16-
bit words to provide simple access to all of the data values.
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The following parameter tables were created based on the required parameters stated

above.

3.1 Input Data Table

1l')aabtlae MessageO Data Receive
Parameter PGN ffset Length . Scaling
Offset (byte.bit) | (byte.bit) | eoUt
(bytes) vie: e

_ 0.125 RPM/bit
Engine Speed 0| 61444 3.0 2.0 0 0 RPM offset
1 DegC/bit
Coolant Temperature 2 | 65262 0.0 1.0 0 -40 DegC offset
) - 4 kPa/bit
Engine Oil Pressure 4 | 65263 3.0 1.0 0 0 kPa offset
. _ 0.03125 DegC/bit
Engine Oil Temperature 6 | 65262 2.0 2.0 0 -273 DegC offset
. 0.05 hours/bit
Engine Hours 8| 65253 0.0 4.0 > 0 hours offset

Note that all parameters are located on 16-bit boundaries. 8-bit values will be stored in the
low 8 bits of the word. Parameters longer than 16-bits, like Engine Hours, will be stored
across multiple words with the least significant word stored first.

Most of the PGN messages are transmitted cyclically by the ECU. In these case we can

leave the receive timeout set to 0. The Engine Hours message is only transmitted on
request; setting the receive timeout will cause the X-gateway to request the data.

3.2 Output Data Table

Data
MessageO Data
Parameter Table PGN ffset Length Update Scaling
il (byte.bit) | (byte.bit) | Tate
(bytes)

. 0.125 RPM/bit
Engine Speed 0 0 1.0 2.0 10ms 0 RPM offset
Speed Control Mode 2 0 0.0 0.2 10ms See Vendor
Speed Control Condition 4 0 0.2 0.2 10ms See Vendor
Speed Control Priority 6 0 0.4 0.2 10ms See Vendor
PGN 0 Message Padding 8 0 7.7 0.1 10ms Setto 1

Engine speed control includes 3 2-bit values that specify how the speed control command is
to be handled by the ECU. The ECU vendor should be referenced to determine the correct
use of these bits for the application.

The PGN 0 message is required to be 8 bytes long. To force the X-gateway to transmit all 8
bytes, a pad bit must be configured at the end of the message.

Interfacing J1939 with ControlLogix Page 3
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4. X-gateway Configuration

4.1 Ethernet Configuration

Ethernet Configuration

. 132 . 188 . 1 . 8
P hddess | Speed |bue =]

DHCP: |OM < Subnet Mask; | 285 . 285 .25 0
Duples:  |Auto =

Gateway Addess: | 192 . 168 . 1 . 1

[ Enable Modbus Timeaut

Modbuz Timeout [me); 140 Size: 500 bytes

Set the DHCP and the IP Address parameters according to the Ethernet network
configuration that will be used in the system.

Important: If the X-gateway is configured to use DHCP, it is highly recommended that an IP
Address be configured for the X-gateway’s MAC address in the DHCP server. This will
guarantee that the module will always have the same IP address that will be configured in
the ControllLogix configuration.

Important: Do not enable the Modbus timeout for EtherNet/IP applications.

The 1/0 size can typically be left at the default of 500 bytes for ControlLogix applications.
The connection size used in the ControlLogix configuration must be set to match this value.
(See the ControlLogix Configuration section below.)

4.2 J1939 Configuration
J1939 Configuration
Status: Online ™ Swap /0 Butes

Add 128
Errar; Mo Ermor [ Bus-Dff CAN Reset Address; 1%3
Met sddress: 128 Remove

Metwork Address List

Device MAME: |81 OOFFO3FFEDOORF Edit

Important: Do not set the Swap 1/0 Bytes option for EtherNet/IP applications.

The address list and NAME have been set for arbitrary address configuration which allows
the module to attempt several addresses if a conflict is found on the first. In most
applications, this configuration will allow the module to join the J1939 network without
conflicting with another device.

Interfacing J1939 with ControlLogix Page 4
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4.3 J1939 1/0 Tables

4.3.1 J1939 Input Table

J1339 |nput 140 T able

Table Data PGH Target Ilpdate Mezzage

Offzet Length Addresz A ate Offzet
Q0. 16[2.0] B1444 205 1] 24 13,0

16 [2.0) a1.0] BE262 255 1] 000

32 [4.0) a1.0] B5263 285 1] 24 (3.0)

48 [6.0) 16 [2.0) ER262 255 1] 16 (2.0

B4 [8.0) J274.0) B5253 205 A000 00,0

The input table has been configured based on the parameter table that was defined in the
J1939 Data and X-gateway I/O Table section above. See that section for more details.

4.3.2 J1939 Output Table
J1929 Output 1/0 T able

T able Drata PGM Friciity Target |pdate tezzage
Cffzet Length Addrezs Rate Cffzet
00,0 16 (2.0 N 3 1] 10 a0.0,
16[2.0) 2[0.2) 1] K] 1] 10 01a.0)
32 4.0 2[0.2) 1] 3 1] 10 2[0.2]
43 (k0] 20,2 N 3 1] 10 410.4)
B4 (3.0] 1[0.1] N 3 1] 10 B3[7.7]

The output table has been configured based on the parameter table that was defined in
the J1939 Data and X-gateway I/O Table section above. See that section for more details.

Interfacing J1939 with ControlLogix
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5. ControlLogix Configuration

Configuration in the ControlLogix consists of adding the X-gateway module to the I/O tree
and configuring the I/O connection.

Right-click on the Ethernet module in the I/O configuration tree and select New Module...

= £ Controller DemaoLogiz
Contraller Tags
[ Contraller Fault Handler
(23 Power-Up Handler
5 Tasks
= @ MainTask
= @ MainProgram
Program Tags
Eh Mainroutine
[Z3 Unscheduled Programs
5] Motion Groups
[Z3 Ungrouped Axes
(3 Trends
£5] Data Types
+ [ User-Defined
+ [ Strings
+ [ Predefined
+ [ Module-Defined
£ 1}O Configuration

f|  HewModue...

4 oot Chris
Copy Chrl+C
Delete Del

Cross Reference  CtrHE

Description

Status Properties
Module Fault I
<] m [2]

From the module selection dialog, select the Generic Ethernet Module type and press OK.

Select Module Type
Type: |ETHERMET-MODULE
Type D escription |
1794-AENT A8 1794 10/100 Mbps Ethernet Adapter. Twisted-Pair Media [A]
Dirivelogixg? 30 Ethermnet ... 10/100 Mbps Ethernet Part on DrivelogixG730
E thert et/ P Softlogix6800 EtherMet/IP

ETHERNET-MODULE  fGeneric Ethernet Module

ETHERMET-PANELWIEW Ethermet/IF Fanekview

FowerFlex 700 Vector-21 ... PowerFlex 700 Vector Drive [208/240) via 20-COMM-E
FowerFlex 700 Vector-41 .. PowerFlex 700 Vector Drive (400/480V) via 20-COMM-E
FowerFlex 700 Vector-Bl ... PowerFlex 700 Vector Drive (B00W] via 20-COkMM-E
FawerFlex 700-2000-E PawerFlex 700 Drive [208/2400] via 20-COMM-E
FowerFles 700-4000-E PowerFlex 700 Drive [400/4800] via 20-COMM-E
FowerFles 700-6000-E PawerFlex 700 Drive [B00Y) wvia 20-COMM-E

FowerFles 7005-2000-E  PowerFles 7005 Drive [208/240) via 20-COMM-E
FowerFles 7005-4000-E  PowerFles 7005 Drive (400/4804) via 20-COMM-E
FowerFles 7005-600%-E  PowerFles 7005 Drive (BO0W] via 20-COMM-E [v]

Show

‘endar: |AII ﬂ [ Other v Specialy 1/0 Selest Al

¥ &nalog W Digtal ¥ Communication W Maotion [V Controller Clear Al

kK | Cancel | Help |

Interfacing J1939 with ControlLogix Page 6
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Configure the X-gateway connection as shown in the Module Properties dialog below.

Module Properties - ENet (ETHERNET-MODULE 1.1)
Type: ETHERMET-MODULE Generic Ethernet Maodule
Wendar: Allen-Bradley
Parent: EMet ;
Meme |J'I 339 Bridadwiay Connection Parameters
Azzembly .
Description: || Instance: Size:
Irput: a0 260 _|:| [16-hit]
Output: 150 248 _| [16-hit]
Cormim Format; |Data - IMT -With Status j
- Configuratior: |3 0 = [Ehit
Address / Host Mame = =]
" |P Address: | 192 0188 . 1 . 8 Status [npur; 101 5 _|:| [16-bit)
™ Host Name: | Status Dutput; (138
Cancel | | et > | Firizh = | Help |

Choose the “Data — INT — With Status” Comm Format option. This will configure the 1/0
tables associated with the X-gateway connection as arrays of 16-bit words, which will
match up with the 16-bit word offsets that we used when configuring the X-gateway with
BW(Config.

Selecting the “With Status” Comm Format provides an area for the X-gateway Status
Assembly data. If the status assembly data is not desired, chose the Comm Format without
Status.

The IP address must be set to the IP Address configured in the X-gateway with BWConfig. If
the X-gateway is using DHCP, the address that is configured in the DHCP server for the
module must be entered here.

The Assembly Instance numbers must be configured as shown:
Input 100
Output 150
Configuration 3
Status Input 101
Status Output 198

The Input and Output size must be set according to the I/O size configured in the X-gateway
with BWConfig. The I/O size was set to 500 bytes. The Input size is set to the 1/0 size,
which is 250 words (500 bytes). The Output size is 4 bytes less than the configured 1/0 size;
hence it is set to 248 words (496 bytes).

The Status assembly size for the AB7665 X-gateway is 5 words (10 bytes).

Interfacing J1939 with ControlLogix Page 7
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Once the configuration is entered, press Finish to complete the module configuration.

When the X-gateway module is added to the 1/O configuration, RSLogix automatically
creates a set of controller tags for the module.

7 Controller Tags - Demologix{contreller)

Scope: |DemoLDgi:-:[contrnIIeﬂ Showr: |5hUW All - | Sort: | TagMame A
P | Tag Name £ | Alias For | Base Tag | Tupe | Style
| #1939 BridgewanC AB:ETHERMET_MODULE:C:0
| #1333 Bridgeiwawl AB:ETHERMET _MODULE_IMT_S00Bytes:]:0
| #1939 Bridgeway0 AB:ETHERMET_MODULE_[MT_496Bytes:0:0
| #1333 _Bridgeh a5 AB:ETHERMET _MODULE_[HT_10BytexS:0
* ] |

The tags are described below.
J1939 BridgeWay:C Configuration table. This is not used and is of 0 length.

J1939_ BridgeWay:l Input table. This is the 500 byte array where the input
data received from the X-gateway will be stored.

J1939 BridgeWay:0 Output table. This is the 496 byte array where the output
data that is to be sent to the X-gateway will be stored.

J1939  BridgeWay:S Status table. This is the 10 byte arraya where the status
data received from the X-gateway will be stored.

Interfacing J1939 with ControlLogix Page 8
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6. J1939 Data in the Control Program

Once the connection to the X-gateway has been configured in the ControlLogix, the control
program is able to read and write J1939 data through the X-gateway tags.

6.1 Monitoring Input Data

The data in the X-gateway Input tag follows the format laid out in the parameter table
defined in the J1939 Data and X-gateway I/O Table section above, with 4 bytes of Status
Register added to front of the table.

The Input tag appears as follows. (A Description of the elements has been added to the
example configuration.)

| Controller Tags - Demologix(controller)
Scope; |DEI‘I‘IDLDgiH[CDntID"Ej Shaw: |5hDW Al v| Sot |TagMame =
Tag Hame ) | Walue i‘| Forze kask ¢‘| Style | Type | Dezcription
| |[+11339_Bridgeiv/ay.C foood foood AB:ETHERMET...
| |[=11339_Bridgeiway foood foood AB:ETHERMET...
—-J1939_Bridge'faw:l.Data [ {...1 Decimal INT[250]
[ | +-J1939_Bridge\ay: | Data[0] 3 Decimal INT Status Register
[ | +/-J1939_Bridge\ syl Data[1] 0 Decimal INT
[ | +-J1939_Bridge\ay: | Data[2] 14400 Decimal INT Engine Speed
[ | +-J1939 Brdge\awl.Data[3] 170 Decimal INT Coolant Temperature
[ | +-J1939_Brdge\awl.Data[4] 20 Decimal INT Engine Ol Preszure
| +/-J1939 Bridge\say:.Dataf] LZ576 Decimal INT Engine 0il Temperature
L +/-J1939 Bridge\ay:|.Data[k] 4660 Decimal Erngine Hours [low word)
| +/-J1939 Bridge\aw:[.Data[ 7] 13 Decimal INT Engine Hours [high waord)
[ | +/-J1939 Bridge\aw:|.Data[8] 0 Decimal INT
11979 Rridachutze] Fiakalal I Tiamirn =l IKT

The data values in the input table are “raw” values; i.e. they must be scaled to engineering
units. The gain and offset is defined in the parameter table in the J1939 Data and X-
gateway I/O Table section. For instance, the raw value of 14400 for Engine Speed equates
to an RPM of 1800 after multiplying by the 0.125 gain value.

The Engine Hours parameter is a 32-bit value; hence it is stored in 2 words in the data
table. The full 32-bit value can be obtained by multiplying the high word value by 65536
and adding it to the low word value. For instance, the high and low values of 18 and 4660
result in a raw Engine Hours value of 1184308 (4660 + (18 x 65536)).

The Status Register bit definitions are defined in the AB7665 User Manual in Table 5-4.

Interfacing J1939 with ControlLogix Page 9
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6.2 Controlling Output Data

The data in the X-gateway Output tag follows the format laid out in the parameter table
defined in the J1939 Data and X-gateway I/O Table section above, with 4 bytes of
Command Register added to front of the table.

The Output tag appears as follows. (A Description of the elements has been added to the
example configuration.)

| Controller Tags - Demologix({controller)
Scope: |DemoLogi:-:[u:ontrolleﬂ Show: |5h0'-'\' all v| Soit; | Tag Mame -
Tag Mame b2 |"Ja|ue (-l Force Mask ‘-l Shyle | Type | Dezcription
| |[#-J1333_Bridgetw'ay.C foool foool #B:ETHERMET...
| #11339 Bridgeiw'ayl {01 f...1 AB:ETHERMET...
| |[=11333_Bridgetwiay:0 {1 f...1 AB:ETHERMET. .
| E J1939_Bridgetfaw:0.Data fouat I, |Decimal INT[248]
| +-J1939 Bridae'\way:0.Data[l] 1 Decimal INT Cammand Reaqizter
| +/-11939_Bridge\fay:0.Datall] 0 Decimal INT
[ | +-11939_Bridge\’ay:0.Datal2] 14400 Decimal INT Engine Speed Setting
| +-J1339 Bridae'way:0.Data[3] 1 Decimal INT Speed Control Mode
| +/-11939_Bridge\fay:0. Datal4] 0 Decimal INT Speed Control Condition
[ | +-11939_Bridge\’ay:0.Datals] 3 Decimal INT Speed Contral Priority
| +-J1339 Bridae'way:0.DatalE] 1 Decimal INT J1939 Mzq Padding [zet ta 1)
| +/-11939_Bridge\fay:0 Datal 7] 0 Decimal INT
L111079 Rridasiutaeen Fiskall n Marirn sl IKIT

The Command Register is defined in the AB7665 User Manual in Table 5-6. The Run/Idle of
the X-gateway module is controlled with bit 0 of the Command register. The Run/Idle bit
must be set in order for the X-gateway to transmit any messages on J1939.

The data values in the output table are “raw” values; i.e. any engineering unit values must
be scaled to raw values before they are written to the Output tag. The gain and offset is
defined in the parameter table in the J1939 Data and X-gateway I/O Table section. For
instance, if the desired Engine Speed Setting is 1800 RPM, the raw value of 14400 is
achieved by dividing 1800 by the 0.125 gain value.

The 3 Speed Control parameters (Mode, Condition, and Priority) are each 2-bit values. Only
the first 2 bits of each Output table word are used when building the message to be sent on
J1939. i.e. The valid value range is 0-3.

The message padding bit value should be set to 1.
Any data written to the X-gateway Output tag will be transferred to the X-gateway on the

next 1/O connection update. In most cases the default I/O connection poll rate is 10ms.
Once received by the X-gateway, the data will be used in the next scheduled J1939 message

Interfacing J1939 with ControlLogix Page 10
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transmission. In this example the PGN 0 message is being transmitted every 10ms; hence
any data change in the controller tag will appear on the J1939 network within
approximately 20ms.

Interfacing J1939 with ControlLogix Page 11
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6.3 Monitoring X-gateway Status

The data in the X-gateway Status tag follows the format defined by the Status Assembly.
The Status Assembly is described in the AB7665 User Manual in Table 5-7.

The Status tag appears as follows. (A Description of the elements has been added to the
example configuration.)

| Controller Tags - DemoLogix{controller)
Scope: |Dem0LDgiH[cantraIIeﬂ Sha: |5hUW Al vl Sort: | TagMame hd
Tag Mame o | Value & | Force Mask < | Style | Type | Description
| #1333 _BridgetaiayC foool foool HB:ETHERMET...
| #1933 _Bridgstaay| foool foool 4B:ETHERMET...
| #1933 _Bridgetaian0 o1 oo BB:ETHERMET...
- |[=11933_Bridgetwian S o1 oo AB:ETHERMET...
| E J1939 Eridgewaw S Data ...} I...1 Decimal INT[5]
L +-J1939_Bridge\aw 5. Datall] le#annl Hex *[IMNT J1939 Interface Status
] +/-11933_Bridgetfaw: 5. Datal1] i} Decimal INT J1939 Interface Faults
] +/-11939_Bridge‘wfaw: 5. Datal2] i} Decimal INT CaAMN Errar Caunter
| +/-11939_Bridge‘faw: 5. Diatal 3] i} Decimal INT CaM Bus-0ff Counter
| +/-11939_Bridge‘wfaw 5. Datal4] 0 Decimal INT CaAN Owerrun Counter
Interfacing J1939 with ControlLogix Page 12
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HMS France
E-mail: mta@hms-networks.com
Phone: +33(0)389327641
Fax: +33(0)389327631
Online: www.anybus.com
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