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“Any sufficiently advanced technology is indistinguishable from magic” - Arthur C. Clarke
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cRIO Warranty

The cRIO-FRCs have a 3 year warranty. NI will replace them overnight if they determine over the phone that it’s an internal problem.

Classmate Driver Station

· how to modify which program is run as your dashboard, it is saved into an ini file, all users/documents/setting.ini. That isn't the actual name, but should get you there. The ini file has lots of settings for the drivers station including the path to the exe it will launch as the dashboard.

· "Windows Key"+L I return to the login screen and select developer account.
· Upon waking or booting the joysticks can be recognized in a different order.

· To test/identify a joystick, press a button and watch for the LED to turn blue on either the Setup or Diagnostics tab.
Robot Code Light

The way that the DS believes the robot code is running is by detecting that the robot code has told FRC_NetworkCommunication.out what the battery voltage is recently. StartCommunication.vi should be looping on (among other things) reading the battery voltage and sending it off.

How to Cleanup cRIO’s Storage

Use any browser to browse to ftp://10.xx.yy.2

FMS Fail to Connect

Problem connecting to FMS during Bayou. Whenever we tethered the robot, the subnet mask would always reset to 255.0.0.0. We had to manually go the tcp/ip settings before every match and change the subnet back to 255.255.255.0. This fixed everything.

FMS Role

· FMS tells the DS what mode it should be in

· FMS makes the Field Router settings for the 6 team VPNs for each match

· FMS monitors network packets and logs collected data at 5-10Hz

· FMS manages scoring system and audience/pit displays

· Communication follows the topology: FMS->DS -> switch ->field router->bridge->cRIO->camera. Note that if the DS doesn’t recognize FMS it could control the robot…

· The full Field Management System (FMS) blocks all hosts on the 10.0.0.0 network except the cRIO (10.xx.yy.2) and the Classmate (10.xx.yy.5).

Match Time

Officially, the Teleop portion of a match is supposed to be 120 seconds long, however, on the official field FMS runs Teleop about 5 seconds longer (in both 2009 and 2010). This may be fixed in 2011, but anyone timing a final operation for the end of a match should be aware that the time may not be exact.

FMS Locked

Whenever the Driver Station Classmate disconnects from FMS it will be left in an “FMS Locked” state. When the Classmate reconnects to FMS it will change back to “FMS Connected,” so if the Classmate accidentally disconnects the Ethernet cable during a match it can recover just by plugging the cable back in. This is a safety measure to insure robots cannot operate on the field without FMS control. In the Pit the Classmate will still respond to the F1/spacebar hot keys to enable/disable Teleop, but if you need to run autonomous or a DS practice match you must logout of the Driver account and log back in to clear the FMS Locked state.

Power Distribution Panel

A few 2009 units blew out the return path of the camera supply when it was shorted to the battery input. A 2010 unit subjected to the same fault will protect itself and usually recover in 5-10 seconds. In an extreme situation, the third line of defense will kick in. This takes 20-40 minutes of resting unpowered to recover entirely, but I've never seen it happen in real life. – Eric

No DS voltage display

· Analog Breakout board (long board, 3-pin connectors) mounted on the Analog Module (NI 9201) (no LEDs).
· Module in cRIO slot 1
· Power to the Analog Breakout via wago connector directly to the Power Distribution Panel and a green led on the analog breakout.
· 2-pin jumper on the Analog Breakout stand-alone pins at the tip of the board
· DS Communication and Robot Code status lights are green
· Make sure pins aren’t bent in the cRIO Module plug connector.
· Possible to try it in slot 2 with LabVIEW code modification
Interrupts act up on the third use

Joystick/throttle initially assumed to be zero by Windows OS

When game controllers/joystick are first recognized by a PC, the joysticks are assumed to be centered and throttles at zero. If they aren’t naturally at zero, then your robot code may receive packets that say they are until the control on the game contoller/joystick moves. Normally, you’ll probably never notice that this is happening. If however, your throttle has been remapped in your code to range from 0 to 1 rather than the default -1 to 1, then an unexpected zero value might be interpreted by your code as .5 in the above example. This might get you some unexpected movement when the controllers are physically off.

The Solution is to wiggle all the controls after the PC gets booted or the controller gets plugged in.

Joystick not Recognized/Mis-calibrated

· A special driver might need to be installed on the PC

· Use Start -> Settings -> Control Panel -> Game Controllers to see what the PC sees of the joystick and to calibrate it.

Joysticks Not Responding During Teleop

· Driver Station F1 can be used to re-enumerate the joysticks. F1 explicitly closes, enumerates, and reopens joystick HID handles. The DS would do this continuously, but it takes around 100ms to enumerate the USB bus devices. For this reason, it does this once a second when disabled, but only when requested during teleOp.

· Occasionally, the joystick list may get resorted on a Classmate boot or waking from sleep.

· Check the DS joystick list on the Setup Tab to see if it sees them

· Check the DS joystick status on the Diagnostics tab. These lights should change to blue when a joystick button is pressed if the DS sees the joysticks correctly.

cRIO will not power up

· Measure the power at the cRIO connector, anything less than 24v will not work.

· There is also an internal fuse that can be damaged by collected metal dust. Talk to the NI helpline to diagnose this.

Classmate Doesn’t Recognize Battery

A hardware reset of the Classmate sometimes fixes this rare problem.

Classmate Built-in Ethernet port Retention Clip Breaks

A pig-tail can help avoid this or be tied to the Classmate case as a permanent fix.

A substitute USB-to-Ethernet adaptor works well.

Classmate won’t recognize any Ethernet Communications

Can sometimes be solved with a reboot.

Classmate Goes to Black Screen when Switching User Login

A reboot also solves this problem.

cRIO will not take a new LabVIEW download

If you experience LabVIEW downloads of new code that never complete, then you might be guilty of having unbridled loops in your code.

All While loops and other intensive, time-consuming loops must always have some minimal time delay included to avoid starving lower priority tasks of CPU time. The software downloader is one such low priority task. 

A temporary workaround is to set the cRIO DIP switch NO APP to on, reset the cRIO, download your code, then turn off the NO APP switch, and reset one more time.

Jerky Response to Driver Controls

· Unrestrained loops cause jerky response to the driver controls. 
· Poor communications can also be a cause
CAN

· The CAN libraries must be downloaded from FIRSTforge

· Two ways to connect to cRIO

1. Black Jaguar to RS232 port on cRIO

· Two kinds of special cables must be constructed
2. 2CAN to Ethernet port 2 on cRIO

· One kind of special cable must be constructed

Issues include mis-handling of error conditions

cRIO Console Output

To view the output from the Console Out, follow the following procedure: 

1. Connect the controller to a PC using a null modem, not a regular straight through serial cable.

2. Open a terminal program to monitor the output from the controller. 

a. Use Hyperterminal, located in Start » Programs » Accessories » Communications » HyperTerminal 

b. Fill out the Location Information form if prompted. 

c. Create a new connection and enter a name. 

d. Select the COM port that the cable is attached to on the PC (frequently COM1). 

e. Apply the following serial port settings: 

i. 9600 - BAUD

ii. 8 - Data Bits

iii. None - Parity 

iv. 1 - Stop Bit

v. None - Flow Control 

3. On the controller, flip the Console Out DIP switch to the ON position. 

4. Power on or reset the controller, and observe the output on the PC's terminal window. 

5. Flip the Console Out switch back to OFF when done troubleshooting.
Jaguar Brake/Coast Interface

Q
What is the best connection for a dynamic brake/coast interface?
A
1) If you are using the CAN interface, the brake/coast jumper setting may be overridden, and therefore no electrical interface to the brake/coast pins is necessary.
2) If you are using a PWM (servo) interface, you just connect the center pin of the brake/coast header to a digital side car digital output. Note that you shouldn’t hook up a ground signal because you do not want this to act as a current return path to the battery. You want the current return path exclusively through the V‐ screw terminal.

Replacement Camera

AXIS 206

AXIS M1011

Cypress IO Board Unresponsive

There is a problem with the Cypress IO board not being recognized by the Classmate driver, especially, when the Classmate awakens from sleep mode.

If you can’t tell from the symptoms of non-working controls, it’s easy to recognize because the status light on the Driver Station IO Tab is green if the Cypress is working and dark if it is not recognized or isn’t connected.

The fix is to restart the Cypress device driver.

Start->Settings->Control Panel->Administrative Tools->Services

Find and click: CyMiniProg3Service

Click Restart (or Stop/Start)

Driver Controls Are Reversed

E.g., Forward/Backward is correct but Left/Right is reversed, or vice versa.

Too many ways to cause this:

· Speed controllers wired backwards

· PWM wires reversed

· PWM code reversed

· Drives in code reversed

There are four combinations that cause this common issue and can be resolved in code or in the robot wiring. This can be trial & error tested, but be sure to change only one thing for each test. Two wrongs just make another wrong.

1. Reverse PWMs

2. Drives are inverted

Non-working USB Hub

Joysticks aren’t recognized by the Driver Station, or come and go.

All cRIO DIP switches should be off normally

You'll see the word OFF on one side and the switches should be pressed down on that side to be off.

Two of the switches do not really have to be off, but keeping them all off makes it easy to tell at a glance that all switches are properly set. 

The exceptions are:

· USER1 doesn't matter. That one's just there if you want to signal your code about something.
· CONSOLE OUT can be on unless you are using the cRIO serial port for CAN.


"I/O unit not detected or not installed correctly" 

Is only a warning and just means the Cypress I/O board isn't detected or attached via USB to the Driver Station. If you are not using the board, then you will see that message whenever the Driver Station software starts up.
FMS LOCKED

To clear it logout and log back in
Not necessary to clear it unless you need to use autonomous between matches, F1 will enable the robot and Space Bar will disable, even in the FMS Locked state and it will reconnect to FMS fine.
Losing communication when you try to run your motors is likely a power problem. 

· Other status lights to watch for:
· RSL goes out, then the cRIO is rebooting
· Bridge LED goes red, then the bridge lost power Make sure you've wired your robot's wireless adapter to its dedicated 12v power connection on the Power Distribution board, and not to a regular 20A circuit breaker.
LabVIEW

· Deploy vs Run as Startup

· And cRIO Imaging Tool button to always run as startup

Just because a vi works one place, e.g. Teleop, doesn't mean it'll work everywhere. For instance, suppose it takes awhile to execute and Teleop keeps feeding the Watchdog while it’s waiting. Then use it in Auto Independent and don’t remember to Feed the Watchdog the same way. That isn’t a problem necessarily with your vi, but a problem with the way it is called.

The robot LED means that the robot IP ping succeeds. 

The communications LED means that the communications task on the cRIO is responding to the control packets being sent from the DS. 

The Robot Code light means that the robot code is calling into the communications task often enough.

· Starting up the Classmate PC generated this error:

Windows could not start because the following file is missing or corrupt:
\WINDOWS\SYSTEM32\CONFIG\SYSTEM

Must reformat the Classmate to recover

Cypress FIRST touch I/O board

· Shorting the 3.3v on the PSoC with wiring mistakes shuts it down: I/O light goes off and green light also goes off on the PSoC.
· The 8 analog ports displayed on the FRC Driver Station in advanced mode fluctuate with acceleration in the Z axis. Because the inputs are high impedance, if you have no source wired to an input, then the previous input voltage will still be lingering around in the sample and hold capacitor. Because the accelerometer and the analog inputs are on the same analox mux, you will see the last channel of the accelerometer (Z) on the analog inputs.
Troubleshooting General

· Try default programs and setups to see if they work, isolating the problem to something new in the code or hardware connections.

· Suspect vi’s can be tested by a stand-alone wrapper vi that just lets you change the inputs manually to see if the processing is correct.

· Backup and remove/reverse the last few changes made since the last time it all worked properly.

· Try ONE thing at a time. Changing everything tells you nothing.

· Examine a single issue as fully as you can. Don’t keep hopping from issue to issue trying random things. That’s more likely to produce even more problems when things get disconnected that should remain connected.
Dashboard Updates @ 2HZ

By default, the robot code for LV only updates the dashboard twice a second. If you want to speed it up, you can make modifications to the team VI called Build Dashboard Data. The easy edit is to the right hand side of the loop where it updates on call 0 and 25. Add a few other numbers there to achieve the frames where you wish to transmit.
Common problems and symptoms

· Re-image cRIO 
If you don’t clean up unnecessary files from the cRIO, eventually the disk may fill up and a quick solution is to reimage the cRIO, because it erases all data on the drive and re-installs the files for the Real-Time operating system. ALL OTHER FILES, INCLUDING DATA LOGS, VIs, and FPGA BIT FILES WILL BE LOST, so save them if you need them. 
Remove any CAN libraries as they can block cRio image updates 

