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RJ 11 6p/4c  
CAN Connector 

Rugged Plastic 
Enclosure with 
Mounting Tabs 

Wide Supply 
Voltage Range 
6.5-28V 

Device Overview 
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1) What is a 2CAN?  
 

A 2CAN is an embedded device that allows teams to use CAN 
(Controller Area Network) devices on the FIRST cRIO based 
control system.  The intent is to provide a CAN solution to FIRST 
robotics teams without having to implement expensive or 
complicated solutions. 2CAN is a great solution for quickly using 
CAN devices like the Jaguar speed controller.  Teams interested in 
learning the finer details of CAN, or communicating with custom 
CAN modules will also benefit from the 2CAN. 
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2) What can you do with the 2CAN 
 

The 2CAN can be used to control speed controllers such as the 
Jaguar using CAN. The 2CAN supports enabling and configuring 
voltage, current, position, and velocity modes of the Jaguar.  
Additionally the 2CAN can also flash the Jaguar’s firmware with 
the latest firmware.  Jaguar IDs can also be set using the 2CAN.  
 
The 2CAN also provides a means for the cRIO to transmit and 
receive custom CAN frames to interact manually with unsupported 
CAN devices.  This allows teams to add other devices to the CAN 
bus and even design their own CAN nodes! 
 
The 2CAN also provides a web host dashboard that reports 
information on all of the Jaguars on the CAN bus.  Information 
such as voltage, current, temperature, faults, etc… are displayed 
in an easy to read webpage accessible to any laptop connected to 
the Ethernet bus.  This allows teams to perform quick diagnostics 
on their motor controllers and also debug hardware issues.  
 

 
 
3) Block Diagram 
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4) Features 
 

Two 10/100 Mbps Ethernet ports with integrated switch  
 
Each Ethernet port supports auto-MDIX – use straight-through or 
cross over cables 
 
Low impedance reverse battery protection 
 
Power, CAN and both Ethernet ports ESD protected using PESD 
technology 
 
Multicolor LED for indicating status 
 
1 CAN channel, bit rate software selectable up to 1Mbps 
 
Selectable 120 ohm bus termination resistor 
 
Ability to restore default factory settings 
 
Robust Boot loader with firmware corruption protection 
 
2CAN Dashboard real-time web host 

 
Set jaguar IDs anytime, anywhere, any laptop.  
 
User assignable text descriptions of each CAN ID – great for Pit 
Crew! 
 
Easy drop in WindRiver C++ driver  
Implements Jaguar Speed Controller class - works with WPI 
Library 
 
Ability to send/receive CAN frames to custom CAN modules 

 
Java Driver (available shortly) 
 
LabView VI (available shortly)  
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5) Upcoming firmware features 
 

Reflashing Jaguar firmware  
 

Set Jaguar modes and PID gains “on the fly”  
 
Reflashing 2CAN firmware through the web page without flash 
utility. 
 
Ability to specify delay before setting Jag ID. 

 
 
6) Connecting Power 
 

The 2CAN requires an input voltage between 6.5 and 28 volts DC.  
Positive voltage should be applied to the red wire and negative 
supply voltage should be connected to the black and bare drain 
wire.  
 

  
 

 
 
 
 
 

Negative  

Positive  
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7) Jumper Configurations 
 

The 2CAN contains an internal jumper that is used to enable one 
of the two 120 ohm termination resistors required for CAN 
communication.  By default this jumper is enabled so normally 
there is no need to modify the jumper arrangement. 

 
8) Load Factory Defaults 
 

This jumper can also be used to default the IP settings.  In order to 
access the jumper the 2CAN must be removed from its enclosure.  
This can be accomplished by inserting a small flat head 
screwdriver between the board edge and the enclosure on the 
CAN side of the device.  After inserting the screw driver gentle pry 
the board using only the tip of the screw driver.  After the board is 
lifted slightly push the grey power cable into the enclosure as the 
Ethernet connectors are slid out of place.  To reassemble the 
device reverse the above process by inserting the gray power 
cable (if it has been completely removed) first and then the 
Ethernet side of the board.  Use your thumb to gently flex the 
enclosure on the CAN side of the board while pulling the gray 
power cable away from the enclosure.  This process is 
inconvenient by design to avoid accidental regression so DO NOT 
FORGET YOUR IP SETTINGS.  A good practice would be to label 
the 2CAN with your IP settings. 
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The 2CAN is equipped with an internal 120 ohm termination 
resistor.  This resistor is user selectable by either removing or 
placing the internal jumper across pin 6 and pin 8.  The 
termination resistor is in place when the jumper is in place (default 
from factory). 
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The internal jumper can also be configured to regress all of the IP 
settings back to original factory settings by placing a jumper across 
pin 5 and 7.  The 120 ohm resistor jumper may be used for this.  A 
power cycle is required once the jumper is in place.  The jumper must 
be replaced across pin 6 and 8 after regression is complete.  For 
more information on loading default settings, see the section on 
loading factory defaults.  

 
 
IP: 10.0.0.10 
SUBNET: 255.0.0.0 
DEFAULT GATEWAY: 10.0.0.1 
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9) PC Ethernet Settings 
 
In order to communicate with the 2CAN you 
may need to modify your computer’s IP 
settings.   
 
If the PC’s IP settings are set as specified in 
the FIRST Section 5 Document – Control 
System Configuration, then the PC will also be able to interact with 
the 2CAN.   
These settings are… 

IP : 10.XX.YY.06 
Subnet 255.0.0.0 
Gateway (not necessary for 2CAN) 10.XX.YY.4 

  Where XXYY is your team number. 
 
After setting the team number the IP of the 2CAN will change to 
10.XX.YY.10 and the IP settings mentioned above will still allow the 
PC to communicate with the 2CAN. Note setting the team number is 
necessary for the cRIO to communicate with the 2CAN. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2CAN      12/17/2009 

 

Cross The Road Electronics, LLC  Page 12 12/17/2009 

 
10) Updating 2CAN Firmware 
 

Before using your 2CAN you should always check to see if new 
firmware is available.   
Latest firmware, and the 2CAN Firmware Utility, can be found at 
www.crosstheroadelectronics.com 
 
After installing the 2CAN Firmware Utility, run 
2CANFirmwareUtility.exe 
 

 
 
Ensure that the IP Settings for the PC are correct (previous 
section) and press the “Search for 2CANs” button.  The 2CAN will 
initially have an IP of 10.0.0.10. 
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To flash new firmware select the 2CAN entry in the left grid… 
 

 
 
Then press the browse button to select the firmware file. 
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The firmware utility will have default firmware in directory where 
the utility was installed.  However the latest firmware should be 
retrieved from www.crosstheroadelectronics.com 
 

 
 
 
Finally press the flash firmware button to reflash the 2CAN with 
selected firmware. 
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Similarly the 2CAN IP address can be set by selecting the team 
number on the settings tab and pressing “Send Settings”.  The IP 
Settings can also be default to factory settings by pressing 
“Default Settings”. 
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11) Setting Team Number/IP 

 
Each 2CAN’s IP must be set using the team’s number, thus 
ensuring that each team’s 2CAN has a unique IP.   
 
The IP is set as follows: 10.XX.YY.10 where XX is the upper 2 
digits of the team number and YY are the bottom digits. 
 

Example Team 
Numbers IP 

1 10.0.1.10 
12 10.0.12.10 
123 10.1.23.10 

1234 10.12.34.10 
 

 
Setting the team number (2CAN IP) can be done two ways.  The 
2CAN Firmware Utility can be used to set the team number (see 
previous section).  If the IP address of the 2CAN is known than the 
IP can also be changed via the web host (see 2CAN Web 
Dashboard).  
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12) Updating Jaguar Firmware 
 

A firmware update will be released shortly that will provide a 
means to reflash Jaguar firmware, as well as configuring the close 
loop modes of the Jaguar. 
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13) 2CAN Web Dashboard 
 

The 2CAN Web Dashboard can display real-time information 
retrieved from the CAN bus. This can even be viewed while driving 
the robot!  Simply type in the IP address of the 2CAN into your 
favorite web browser.  No need to add any software to cRIO, just 
works out of the box.  The description column on the right is 
settable so that pit crews can quickly understand what’s 
happening under the hood.  This view also still functions even if 
you’re using PWM to control your Jaguars. 
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The Descriptions page lets you alias individual Jaguars. 
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Network Settings can also be changed through the web host. 
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LED States 

 
 
 

 
14) Wiring CAN 
 
 
Will be updated in next 
release of User manual. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Blink Type Description 
Slow Orange Device is in bootloader. See updating firmware. 

Slow Orange/Green  
2CAN has loaded factory defaults, pull jumper for 
normal functionality. 

    

Fast Red/Green  

Running firmware but no communication, robot is 
off or disabled. Driving is disabled but web 
dashboard is still available. 

Fast Green 
cRIO is successfully communicating with 2CAN, 
driving is enabled. 

    

Red/Orange 
Hardware Test failed, 2CAN performs hardware 
test on booting and blinks red/orange on fail. 
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15) cRIO C++ Driver 
 
The cRIO C++ Driver will be available on 
www.crosstheroadelectronics.com . 
 
The cRIO C++ supports the WPI Class Library, making integration 
simple.  The driver consists of a small number of cpp and h files that 
can be compiled in the WindRiver project or precompiled into the 
cRIO image library. 
 
The driver contains a class called JaguarOver2CAN and constructs 
on the Jag ID. 
 
JaguarOver2CAN:: JaguarOver2CAN(unsigned long ulJagID); 
 
Because JaguarOver2CAN implements the SpeedController interface 
your already existing code bases from the previous season can easily 
compile in 2CAN support. 
 
The driver will also provide an interface for transmitting and receiving 
raw CAN frames.  This will allow teams to support any CAN 
devices/sensors/breakouts available. 
 
More information will be available shortly 


