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Introduction

This document represents a brief introduction to using the JCOM1939 Monitor Software with
the JCOM1939 Starter Kit. The purpose is to help you get started with the software as quickly
and efficiently as possible. Please note that the application provides more features and
information than mentioned here, and additional functions will be added in the future. For a
comprehensive guide, please refer to the JCOM1939 Monitor User Manual.

The SAE J1939 Starter Kit is the perfect
learning tool to familiarize yourself
with the SAE J1939 protocol, especially
in combination with our book, A
Comprehensible Guide to J1939. The
combination of simulation hardware
and readable SAE J1939 reference
provides a pleasing contrast to working
through the dry SAE J1939 Standards
Collection (standards are written for
reference without educational aspects

or intentions).

The SAE J1939 Starter Kit and Network Simulator allows experienced engineers and beginners to
experiment with SAE J1939 data communication without needing to connect to a real-world
11939 network, such as a diesel engine.

To establish a network, you need at least two nodes. That fact applies especially to CAN/SAE
J1939, where the CAN Bus controller will shut down after transmitting data without receiving a
response. Therefore, the SAE J1939 Starter Kit and Network Simulator consists of two SAE J1939
nodes, namely our JCOM.J1939.USB-B, an SAE J1939 ECU Simulator Board with USB Port.

The JCOM.J1939.USB-B gateway board is a high-performance, low-latency vehicle network
adapter for SAE J1939 applications. The board supports the full SAE 11939 protocol according to
11939/81 Network Management (Address Claiming) and J1939/21 Transport Protocol (TP).

For more information on the JCOM.J1939.USB-B gateway board, see:

e SAE J1939 ECU Simulator Board with USB Port...



https://jcom1939.com/jcom1939-monitor-download-documentation-and-other-resources/jcom1939-monitor-pro-user-manual/
https://jcom1939.com/jcom1939-monitor-associated-literature/a-comprehensible-guide-to-sae-j1939/
https://jcom1939.com/jcom1939-monitor-associated-literature/a-comprehensible-guide-to-sae-j1939/
https://jcom1939.com/jcom1939-gateways/sae-j1939-starter-kit-and-network-simulator/
https://jcom1939.com/jcom1939-gateways/sae-j1939-ecu-simulator-board-with-usb-port/

The idea behind the network simulator is to connect both nodes to the same PC (two PCs will
do, too) and run two instances of our JCOM1939 Monitor Software after assighing the boards to
their corresponding COM port.

The JCOM1939 Monitor Software is the perfect tool for monitoring, analyzing, and simulating
SAE J1939 data traffic. This comprehensive, easy-to-use, and easy-to-understand Windows
software displays SAE J1939 data traffic. It allows network scanning, simulating an ECU
(including full node address negotiation features), responding to data requests, and more.

For more information on the JCOM1939 Monitor Software, see:

e JCOM1939 Monitor - SAE J1939 Monitor, Analyzer, And ECU Simulator...

Quick Start Reference

The following is intended to present a quick reference for the newcomer to succeed smoothly.

First, this starter kit is all you need to simulate an SAE J1939 vehicle network. No additional
hardware is required, but you can still connect the Starter Kit to any external network for
monitoring and communication.

Please ensure both boards are connected to a Windows PC using the USB cable. The USB port
also acts as the power supply, and the network will only be complete if both nodes work. After
power is applied, you should see the green blinking at a one-second frequency. The so-called
heartbeat indicates that the board is "alive."

There will be an overlay flashing when the module receives 11939 data frames.


https://jcom1939.com/jcom1939-monitor-download-documentation-and-other-resources/

In the Windows Device Manager, check the assigned COM ports:

v @ Ports (COM & LPT)
@ LPC-Linkll UCom Port (COM20)
#§ Prolific USB-to-Serial Comm Port (COMS)
ﬁ Silicon Labs CP210x USB to UART Bridge (COM13)
ﬁ Silicon Labs CP210x USB to UART Bridge (COM3)

# USB Serial Port (COM4)

The JCOM.J1939.USB device shows up as "Silicon Labs CP210x USB to UART Bridge," as displayed

in the above image. In this example, the boards show up as COM3 and COM13. These settings
may differ on your computer.

As a next step, start the JCOMJ1939 Monitor software; for more information on downloading
and installation, see JCOM1939 Monitor — Download and Program Versions.

To open the first instance of the software, double-click the JCOM1939 Monitor Pro icon. To
open the second instance, right-click the icon and select Open.

Each instance needs to be connected to the corresponding COM port. In the following example,
we assigned COM3 as the COM port for data transmission, while COM13 acts as the receiver.
Click on Start COM to initiate communication with the board.

We have also created a test file (SAEJ1939StarterKit-Test.jcom) that assigns a few sample PGNs
for transmission. Please download the file and load it through the JCOMJ1939 Monitor software.

Eile
Gateway
“ COM Port: [COM3 v Stop COM Heartbeat: . COM Emors: 0 CAN Baud Rate: [250k v
Fiter ~ Transmit Recorder Network Gateway
O Monitoring Mode @ ECU Simulation Mode NAME: 0x80FEFFOOFFFFFFFF Set Default
ECU Address SAE Settings Manufacturer Settings
Prefemred Address: Industry Group: C} Arbitrary Adress Capable:
Address Range Low: 128 Vehicle System: Vehicle System Instance: 0
Address Range High: Function: 255 Function Instance: E
Claimed Address: 200 Manufacturer Code: 2047 ECU Instance: [0
Claim Address Identity Number: | 2097151

After loading the file, click ECU Simulation Mode, then click on Claim Address, and you should
see a data flow immediately.

Note: An SAE 11939 node (ECU) can only transmit data after it has claimed a valid node address.

Now open a second instance of the JCOMJ1939 Monitor software and assign the second COM

port (in our example, COM13). Again, click on Start COM to initiate communication with the
board.


https://jcom1939.com/jcom1939-monitor-download-documentation-and-other-resources/jcom1939-monitor-download-and-program-versions/
https://copperhilltech.com/content/SAEJ1939Starter%20Kit-Test.jcom

In the Filter section (see below), select Pass All, and you should see the same data stream.

Gateway
“ COM Port: : StopCOM | Heartbeat: [l COMEmors: 0 CANBaud Rate: [250k ]
ECU Setup Fiter  Transmit Recorder Network Gateway
PGN: C} Description: l | Save Delete
e Description ' Apply Fiter PGNs
O As Defined In Table
@ Pass Al

Using this example, one node transmits SAE J1939 data while the other receives it. However,
you can even create examples where both nodes receive and transmit, and you can create
message requests and their responses.

Bi-Directional Data Transmission

Working with the Starter Kit becomes more interesting when we initiate a bidirectional data
transfer, i.e., both SAE J1939 nodes transmit and receive. There are two essential rules that we
need to follow to comply with the SAE J1939 and CAN Bus protocol:

1. The SAE J1939 modules must use different node addresses.
2. The SAE J1939 modules cannot transmit the same PGNs.

Note: Operating two nodes with the same node address and/or transmitting identical PGNs will
result in unpredictable network conditions.

Going back to our previous sample setup file (SAEJ1939StarterKit-Test.jcom), we see that it
assigns a node address of 200 (see the image in the previous paragraph) and transmits four
PGNs: 65281, 65285, 65290, and 65299. These PGNs were chosen randomly and are not
associated with any vehicle data.

ECU Setup Fiter = Transmit Byte Data Bit Data Recorder Network Gateway Settings

PGN: 65280 Request ECU Address: Not Available  Dest. Address: Priority: E] Transmission Rate: | Manually v | Interval [msec]: 0

Data: [0

Descr.: [Sample PGN | Display Save Transmit Delete
PGN DA P Len Data Interval Display Description

€5281 255 4 8 78 79 7A 7B 7C 7D 7E 7F s0 Y Sample PGN 2

€5285%5 255 € 1s 11 22 33 44 55 €€ 77 88... o N P

€5290 255 3 8 44 55 €€ 77 88 95 RA BB 100 Y Sample PGN

€5299 255 4 8 78 79 7A 7B 7C 7D 7E 7F 120 Y Sample PGN 1



https://copperhilltech.com/content/SAEJ1939Starter%20Kit-Test.jcom

In the following, we will use the setup for one node. The COM port setting is of no significance
here, meaning you can freely choose one or the other board.

For the second node, we will use node address 128 and two sample PGNs, 65282 and 65283, as
shown in the following image:

ECU Setup Fiter ~ Transmit Byte Data Bit Data Recorder Network Gateway Settings

PGN:  |65283 Request ECU Address: Not Available  Dest. Address: Priority: E’ Transmission Rate: Interval [msec]:

Data:  [(x43 (x4 045 Gx46 (x53 0x54 0x55 (x56 ]

Descr.: [Sample PGN 1 ‘ Display Save Transmit Delete
PEN D2 =4 Len Data Interval Display Description
€5282 255 € 8 23 24 25 2¢ 33 34 35 3¢ 1s0 ¥ Sample PGN 1
€5283 255 € 8 43 44 45 4€ 53 54 55 5% 250 Y Sample PGN 1

This setup is stored in our file SAEJ1939StarterKit-Node2.jcom file.

After loading the files to their corresponding nodes, click ECU Simulation Mode, then click
on Claim Address, and you should see a data flow immediately.

In the Filter section, select Pass All, and you should see the full data stream, transmitted and
received.

The image below shows the data traffic on the second node:

-4 RX TX| PGN SA DA P Len |Data Description P
707 " x €5282 128 255 € 8  23h 24h 25h 26h 33h 34h 35h 36h  Sample DGN 1
708 x €5299 200 255 4 8 78h 75h 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

709 x €5281 200 255 4 8 78h 75h 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

'Ilb x €5230 200 255 3 8 44h 55h 66h 77h 88h SSh Axh BBh

711 x €5281 200 255 4 8 78h 75h 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

712 x €5281 200 255 4 8 78h 7Sh 7Ah 7Bh 7Ch 7Dh 7Eh 7Fn

713 x €5295 200 255 4 & 78h 7Sh 7Rh 7Bh 7Ch 7Dh 7Eh 7Fhn

714 X 65282 128 255 € 8 23h 24h 25h 26h 33h 34h 35h 36h Sample PGN 1
718 x €5250 200 255 3 8 44h 55h 66h 77h 88h S5h ARh BBh

716 x €5281 200 255 4 & 78h 7Sh 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

717 x 65283 128 255 € 8 43h 44h 45h 46h 53h 54h 55h 56h  Sample PGN 1
718 x 65281 200 255 4 8 78h 75h 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

718 x €5295 200 255 4 8 78h 75h 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

720 x €5250 200 255 3 8 44h 55h €6h 77h 88h S5h ARh BBh

721 x €5281 200 255 4 8 78h 7Sh 7Ah 7Bh 7Ch 7Dh 7Eh 7Fh

722 x 65282 128 255 € 8 23h 24h 25h 26h 33h 34h 35h 36h Sample PGN 1
723 x €5281 200 255 4 & 78h 7Sh 7Rh 7Bh 7Ch 7Dh 7Eh 7Fn

724 x €5230 200 255 3 8 44h 55n 66h 77h 88h SSh ARh BBh

725 x €5295 200 255 4 & 78h 75h 7Rh 7Bh 7Ch 7Dh 7Eh 7Fh

SV . | 65201 200 255 4 8 [7en 7h A TBRIBTDRTER MR | |

Address Claim Example

Now, let’'s make things a bit more interesting by assigning the same node address to both
modules. We are still using the same setup (jcom) files for both nodes, but we changed the node
address in the ECU Setup section from 200 to 128.

Please ensure both nodes are set back to Monitoring Mode, then change the node address.


https://copperhilltech.com/content/SAEJ1939StarterKit-Node2.jcom

ECUSetup Fiter ~ Transmit Byte Data Bit Data Recorder Network Gateway Settings

O Monitoring Mode @ ECU Simulation Mode NAME: Ox30FEFFOTFFFFFFFF Set Defautt
ECU Address SAE Settings Manufacturer Settings
Prefemed Address: 128 Industry Group: P ] Abitrary Adress Capable:
Address Range Low: Vehicle System: 127 Vehicle System Instance: D
Address Range High: 247 Function: Function Instance: l:]
Claimed Address: | Manufacturer Code: 2047 ECU Instance:
Claim Address Identity Number:

Now, both modules use the same node address (128), but they also use the same NAME
information, which is not allowed since this may result in message collisions.

Note: The SAE J1939 protocol uses the NAME information for the Address Claim procedure. Nodes
with lower NAME values take precedence over higher NAMEs.

To change the NAME, we have set the ECU Instance from 0 to 1. The new situation is as follows:

Node Address NAME
1 128 OX8OFEFFO1FFFFFFFF
2 128 OX80FEFFOOFFFFFFFF

First, let’s claim the address for node 1 (formerly 200, now 128) by clicking on the Claim Address
command button. This will also initiate the data transfer. The claimed address is still 128.

Secondly, claim the same address for the second node. Since node 2 has a lower name, it will
claim node address 128, while node 1 switches to the next available node address, 129.

ECU Address
Preferred Address: 128
Address Range Low: 128
Address Range High: 247
Claimed Address: 129

Claim Address

For more information on the SAE J1939 Address Claim procedure, see:

e Guide To SAE J1939 - Address Claiming Procedure Overview...



https://jcom1939.com/sae-j1939-81-network-management-address-claim-procedure-2/
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