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Introduction

The purpose of this document is to provide methodology on how to:

1) update the application software on a CL220-Rev 1  

2) update and program CL220-Rev 1 units containing Novatel Superstar II GPS receivers

3) update and program CL220-Rev 1 units containing CSI Hemisphere SX-2 GPS receivers

Conceptual layout of the flash memory on the CL220-Rev 1
The flash memory is divided into three discrete sections 1 each for Boot code, Cultural Settings and Application code.  This allows a user to update any single section without affecting the other sections.  So, if a user updates the application software loaded onto the CL220-Rev 1 the Cultural Settings will not be affected.  The “Pass-Through” mode mentioned under “Internal GPS Receivers” below is part of the “Boot” section referenced below.  
Conceptual Breakdown of Memory on the CL220-Rev 1
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CL220-Rev 1 Programming Cables

· A programming cable is required when attempting to update application software, update internal GPS receiver firmware or make other manual adjustments to the GPS receiver’s firmware settings.

· There are two types of CL220-Rev 1 programming cable.

· 4 pin to serial (PN: 45-05459) – requires removal of the board access plug
· Conxall 8 pin to serial (PN: 45-05476) – requires the proper Conxall connector on the back of the CL220-Rev 1
Centerline 220-Rev 1 Application Software
· The default baud rate of the Boot loader is 115,200.
Check the version of Application Software Installed 

Method 1 – Beta Software

1. The CL220 must be powered off with the programming cable connected to your computer’s com port.

2. Start Hyperterminal at 115,200 baud on the appropriate com port.

3. Power on the CL220.

a. Diagnostic information will be displayed (in English) in Hyperterminal.

Example:

STR91x:

Boot loader build date: 2007-01-12 01:33:42 UTC!

Firmware checksum

  Expected: ACFE

  Found:    ACFE

CPU Frequency: 48000000

Hello.  I RowBot2

Version 2.00f

Library build date is !Build Date: 2007-01-30 17:09:37 UTC!

Program build date is !Build Date: 2007-01-30 17:10:12 UTC!

4. Look for the version information, in red in the example above.

5. Update as necessary.

Method 2 – Release Software

1. Look at the splash screen on boot, the version number will be displayed at the bottom.

Updating the Meta-Loader firmware 

NOTE:  Updating the Meta-Load firmware is only necessary if the meta-loader firmware is version 2.00c or older, or if the boot loader code has changed.  One test to determine the version of the boot loader is by placing the CL220 in “pass-through” mode.  If the “satellite” icon is not displayed you should update the meta-load firmware.
1. The CL220 must be powered off with the programming cable connected to your computer’s com port.

2. Erase the currently loaded application.  

a. Start Hyperterminal at 115,200 baud on the appropriate com port.  This will allow you to see the diagnostic information when the unit boots.

b. Press down on the “Page”-“Minus” and “Power” keys, hold until the message “Ready to Erase Application” is displayed in Hyperterminal.  Now depress the “Return to Point” button.

c. After the application has been erased, the CL220 will enter a loop looking for an X-modem connection and software to be loaded.  A capital “C” will be sent to Hyperterminal once per second.

3. Install the new meta-load binary.

a. In Hyperterminal go to the menu Transfer choose Send File.

b. Choose “Xmodem” as the protocol.

c. Under Filename, Browse to find the correct binary to install; e.g. “metaload91x_2_00f.bin”.  Hit Open. 

d. Hit Send and the application file will be sent to the CL220.

e. When the transfer is finished the CL220 will automatically reboot and load the new meta-load firmware.  

f. With Hyperterminal still running “C’s” will start marching across the display again.  Now it is time to re-install the application binary.

4. Install the new application binary.

a. In Hyperterminal go to the menu Transfer choose Send File.

b. Choose “Xmodem” as the protocol.

c. Under Filename, Browse to find the correct binary to install; e.g. “rowbot911_2_00.bin”.  Hit Open. 

d. Hit Send and the application file will be sent to the CL220.

e. When the transfer is finished the CL220 will automatically reboot and load the new application software.

Updating the Application Software on the Centerline 220-Rev 0/-Rev 1

1. The CL220 must be powered off with the programming cable connected to your computer’s com port.

2. Erase the currently loaded application.  

a. Start Hyperterminal at 115,200 baud on the appropriate com port.  This will allow you to see the diagnostic information when the unit boots.

b. Press down on the “Page”-“Minus” and “Power” keys, hold until the message “Ready to Erase Application” is displayed in Hyperterminal.  Now depress the “Return to Point” button.

c. After the application has been erased, the CL220 will enter a loop looking for an X-modem connection and software to be loaded.  A capital “C” will be sent to Hyperterminal once per second.

3. Install the new application binary.

4. In Hyperterminal go to the menu Transfer choose Send File.

5. Choose “Xmodem” as the protocol.

6. Under Filename, Browse to find the correct binary to install; e.g. “rowbot911_2_00.bin”.  Hit Open. 

7. Hit Send and the application file will be sent to the CL220.

8. When the transfer is finished the CL220 will automatically reboot and load the new application software.

Internal GPS Receivers on the CL220-Rev 1
· In order to communicate with the internal GPS receiver inside of the CL22-Rev 1, the CL220-Rev 1 must be connected to a computer with a programming cable and it must be placed into “Pass-Through” mode.  
· This mode allows for direct communication between the internal GPS receiver and a computer program such as StarView or Terminal.

“Pass-Through” Mode 
There are two methods which can be used to place a CL220-Rev 1 into “Pass-Through” mode

1. Key press sequence
a. Hold down on the “Page” “Contrast” and “Power” buttons, in that order, for 5 seconds.  This will cause the CL220-Rev 1 to boot in “Pass-Through” mode.
2. “CTRL-C” using Hyperterminal

a. Open a connection in Hyperterminal at 115,200 baud.

b. Make sure the programming cable is connected.

c. Hold down on “CTRL-C” and power on the CL220-Rev 1.

d. Type in “P” for “Pass-Through” mode.

Example of Hyperterminal window used with CTRL-C:

STR91x:

Boot loader build date: 2007-01-12 01:33:42 UTC!

Firmware checksum

  Expected: 8287

  Found:    8287

^C

Commands:

        D  Download firmware

        P  Pass-through

        C  Continue

        T  Production tests

Enter Command>

Receiver Default Settings Note
· The GPS receivers are programmed to work at 19,200 baud rate.

· The CL220-Rev 1 applications assume the GPS Receiver has a 19,200 baud.  If you change the baud rate to anything other than 19,200, communications will be lost.

· GGA – 5 Hz

· VTG – 1 Hz

· The Kverneland build has three extra messages enabled: VTG, GSA and GSV all at 1 Hz.

Centerline 220-Rev 1 – Novatel Superstar II Receiver

Updating the Firmware on the Internal Superstar II Receiver 

· Receiver firmware updates from Novatel will come packaged in a .ZIP file.  This .ZIP file will include a receiver application binary; example: “1320S6.sum” and optionally the program loader “prog.exe”.  A previous program loader will work if one is not provided.

· The program loader is intended to run from a command prompt.

FIRMWARE UPDATE INSTRUCTIONS
1. Place the CL220-Rev 1 in “Pass-Through” mode.

2. Run StarView and force the receiver into 9600 Binary mode as the baud will be set to 19200 by default; on the menu go to Tool Setting | Protocol | choose the “Force to Binary 9600 BPS” button.

3. Close StarView and any other programs that may be using the com port connected to the Superstar II receiver.  Leave the receiver powered on.

4. Extract the contents of this zip file into a directory.  Multiple .SUM files can exist in the same directory without causing problems.

5. Open a DOS prompt in that directory.

6. Type in the following command at the DOS Prompt

prog 1320S6.sum 1 0 9600 19200

prog <FILENAME> <PORT> <PROTOCOL> <SYNC> <PROGRAMMING>

This example assumes you are connected to com1 on the computer.

· If you are connected on a different comport, specify it here <PORT>.

· The sync rate can be left at 9600.  

· The programming rate (<PROGRAMMING> above) can be changed to a faster rate of up to 115200.  

· For extended lengths of cable (10+ feet), use 38400 baud or slower.

If the programming session fails, try it again.  The program will indicate if the programming was not successful.

7. Cycle power on the receiver.

8. Establish communication with the receiver using StarView; File/port | Autoconnect.  Select the com port on the PC that is connected to the receiver.  

9. Once the baud rate is found, click on Tool Setting | Clear NVM.  Enter 00 for the NVM element and click OK.  Wait approximately 10 seconds and then cycle power on the receiver.  

10. The Centerline 220 Rev 1 should now boot to the program application installed

Notes

· The programming cable can be used to view NMEA data output at 115,200 baud using Hyperterminal.

· NOTE:  with the 2.00 release the default baud rate is 19,200 allowing the GGA output to be used with other devices requiring GPS position data.
Checking Firmware Version on Super Star II
1. Place the CL220-Rev 1 in “Pass-Through” mode.

2. Run StarView.  
3. Open the HW/SW Configuration Window.  Right click with the mouse and choose One Shot to populate the window.  Check the “Oper. SW Part No:”.  This value indicates the version of the .SUM file installed on this receiver.

4. If the window does not populate after performing the right click One Shot, switch to the Binary protocol, go to the menu Xmit Msg and select Initlink, wait 10 seconds and switch back to the NMEA protocol.

5. Now repeat the right click One Shot in the HW/SW Configuration Window.
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Resetting the Super Star II Firmware to Factory Defaults

1. Place the CL220-Rev 1 in “Pass-Through” mode.

2. Open StarView.

3. Force the receiver into 9600 Binary mode as the baud will be set to 19200 by default; on the menu go to Tool Setting | Protocol | choose the “Force to Binary 9600 BPS” button.

4. Click on the menu Tool Setting | Clear NVM.  Enter 00 for the NVM element and click OK.  Wait approximately 10 seconds and then cycle power on the receiver.  

5. The Centerline 220 Rev 1 should now boot to the program application installed and load the factory defaults.

Deselecting SBAS PRN’s

PRN “Deselect” Instructions
1. Place the CL220-Rev 1 in “Pass-Through” mode.

2. Run StarView. 
3. Open the correct com port at 19,200 in NMEA protocol mode.

4. Open a com port terminal window and look at the GGA string to determine which SBAS PRN is currently in use.

GPS Status value of "2" and the reference station ID of "126" 

$GPGGA,105828.60,5709.11337,N,00944.37031,E,2,09,1.0,4.6,M,42.4,M,1,126*60
5. Go back to Tool Setting, Deselect, SV's.

6. In the “Deselect” dialog, click on the SBAS SV's radio button and then click on the box next to the station ID value in your GGA strings; 126 was in the example above.

7. To finish, switch back to the NMEA protocol; go to Tool Setting, Protocol, NMEA 19,200.  

Centerline 220-Rev 1— SX-2 Receiver 

Updating the SX-2 Receiver Firmware

This procedure is intended to give guidance on how to update the internal GPS receiver firmware found in the TeeJet Centerline 220-Rev 1 equipped with SX-2 receivers.  

WARNING: FAILURE TO COMPLY WITH THESE INSTRUCTIONS CAN RESULT IN FAILURE OF THE Centerline 220-Rev 1, AND WILL VOID THE MANUFACTURERS WARRANTY.  

Before You Start:

· This procedure assumes you have a copy of the RightARM.exe application.  Without it you will not be able to update the firmware on the SX-2 receiver.

· This procedure assumes you have a copy of the correct firmware.

· This procedure assumes you can put the Centerline 220-Rev 1 into “Pass-Through” mode.  If you do not understand how to do this please obtain instructions before proceeding.

Firmware Update Instructions:

1. Connect the Centerline 220-Rev 1 to a serial port on your computer.  Do not power the Centerline 220-Rev 1 at this time.

2. Launch the RightARM.exe application.

3. Select “Connect” from the “Receiver” drop-down menu.  

4. Select the serial port connected to the Centerline 220-Rev 1, e.g. Com 1.  The baud rate required is 19200.  Once completed, press [OK].

5. From the “Receiver” drop-down menu, select “Program”.  A new window will appear.

6. Choose “Application 2” in the “Program Type” box.

7. Press the button labeled “Select File…”.  A new window will appear that will be looking for the location where you stored the file, GPS*******_**.bin.  Navigate to the location on your computer where you stored this file, select the file and press [OK].

8. Below Program Type, check the box next to “Activate Loader” and DO NOT check the box next to “Start Application After Programming”.

9. Power on the Centerline 220-Rev 1 in Pass-Through mode.  

10. Press the “Erase and Program” button to reprogram the Centerline 220-Rev 1.  The update process will be displayed in the Status box and will take approx. 2 minutes to complete.

11. Once the update is completed, disconnect power from the Centerline 220-Rev 1 and remove it from your computer.  

12. The Firmware Update is Complete.

To Reprogram Multiple Centerline 220-Rev 1’s

If multiple Centerline 220-Rev 1’s require an update, this process can be shortened to the following after the first Centerline 220-Rev 1 is programmed.

1. Connect a new Centerline 220-Rev 1 to the same serial port on your computer.

2. Repeat Steps 8 to 11.
CL220-Rev 1 Flash Memory
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