VFX1 Tracking Linkbox Communication

	    This is a message from Rob Smith on how to communicate to the VFX1 through its Access.bus (I2C) pins.  He was the first to figure out how the VFX1 communicates with the VIP card.  With this information a tracking linkbox can be developed very easily.    
From:  "Rob Smith" <rob@w...> 
Date:  Mon May 17, 2004  11:27 am
Subject:  Re: [forte-vr] Re: VIP Card just became a little more useless - Command Sent

	NOTE: All numbers in this explanation will be in HEX
 

Ok, to get it working firstly you need to make sure you are ACKing all data sent to address 0x50, if you don’t do this then you won't get past the first step.
 

Ok, plug in one of your devices.  If you have set up the I2C lines correctly you should be sent an "ATTENTION" packet.
This packet will be as follows:
        0x50        Host Address
        0x6E        Default startup address
        0x82        Control message with 2 bytes (this can be 1 byte)
        0xE0       Attention Function Message
        0x00        Null byte (bnot required by spec but devices seem to send it)
        0x5C       Checksum
This states that a device has been plugged in and is waiting for further instructions.  Note at this point it is on address 0x6E (the default startup address).  Note if you don't ACK this packet the devices will keep trying to send it.
 

The first step is to get it assigned a proper address, to do this you need to tell the device(s) to identify themselves.  To do this you need to send the following packet:
        0x6E        Default startup address
        0x50        Host address
        0x81        This is a control message containing 1 byte
        0xF1        ID Request message
        0x4E        Checksum
 

This packet will cause all devices on the default address to respond with an identification reply.  Note I said ALL devices, if you have the Cyberpuck plugged in the headset then you will get two reply’s, one from the headset and the other from the cyberpuck.  The reply’s will look something like the following: (Note: I am using "_" to represent space characters)
  Cyberpuck:
        0x50        Host address
        0x6E        Default startup address
        0x9D        This is a control message with 0x1D bytes to follow
        0xE1        Identification request reply
                    Data is as follows:
                            "B"                        - Access.Bus Protocol revision (must always be "B")
                            "V1.4___"             - Version of the firmware on the device (7 bytes, rightpadded with spaces)

                            "FORTE___"           - device vender name (8 bytes, rightpadded with spaces)

                            "PUCK102_"           - device name (8 bytes, rightpadded with spaces)

                      4 bytes then follow, these make up a unique serial/random number used to uniqely identify this device

        0x??      Checksum (I cant list it here as it changes due to the random serial number above)

 

    VFX1 Headset:
        0x50        Host address
        0x6E        Default startup address
        0x9D        This is a control message with 0x1D bytes to follow
        0xE1        Identification request reply
                    Data is as follows:
                            "B"                        - Access.Bus Protocol revision (must always be "B")
                            "V1.2___"             - Version of the firmware on the device (7 bytes, rightpadded with spaces)

                            "FORTE___"          - device vender name (8 bytes, rightpadded with spaces)

                            "VFX1101_"           - device name (8 bytes, rightpadded with spaces)

                      4 bytes then follow, these make up a unique serial/random number used to uniquely identify this device

        0x??      Checksum (I cant list it here as it changes due to the random serial number above)

 

To assign an address you need to reply with a packet that is almost identical to what you received.  The difference is you need to change the source and dest address (swap them around), increase the number of bytes to send, and after the 4 byte serial number add an extra byte containing the address you wish to assign (NOTE: these can only be even numbers)

Eg (for the headset):

        0x6E        Default startup address

        0x50        Host address

        0x9E        This is a control message with 0x1D bytes to follow

        0xF2        Assign Address

                    Data is as follows:

                            "B"                        - Access.Bus Protocol revision (must always be "B")

                            "V1.2___"             - Version of the firmware on the device (7 bytes, rightpadded with spaces)

                            "FORTE___"          - device vender name (8 bytes, rightpadded with spaces)

                            "VFX1101_"           - device name (8 bytes, rightpadded with spaces)

                      4 bytes then follow, these make up a unique serial/random number used to uniquely identify this device

        0x02        Assign it to address 2

        0x??      Checksum (I cant list it here as it changes due to the random serial number above)

 

If successful the device will now be on the channel you have chosen.  It is still not ready however.  The Access.Bus spec specifies you are then suppose to request the capabilities of the device, you can do this if you want (I am not going to detail this here because it is not really necessary as we know what the devices are!)

Incase you're interested the VFX1 card says its capabilities are: ( prot(SLAVE) type(VFX1HT))

The Cyberpuck says its capabilities are: ( prot(sim) type(hhb) pb()pb()pb() an(res(1300 rev)rng(-255 255)d0(dn(RX))d1(dn(RZ))))

You can sorta understand what these are saying but i'm not going to go into this.

 

The next step depends what you are doing:

For the Cyberpuck skip this next section as it does not support power management!

 

The headset needs switching from Standby mode to Normal mode (this switches the backlights on the LCD on), this is very simple, you simply issue a power management control message as follows:

        0x??            This is the address you have now assigned the headset to live on

        0x50            The host

        0x82            This is a control message and 3 bytes follow

        0xF6            Power management control

        0x00            Set power mode to 0 (Normal) - these are documented in the spec            

        0x??            Checksum

If you do this correctly the backlights will instantly come on and you will be sent back a POWER CONTROL reply message.  Im not going to detail on this as for what we're doing it is unimportant (but you can read up on it in the Access.Bus manual spec thing)

 

And the last step, for both the CyberPuck and Headset - tell it to send up positioning information, you do the "Enable Applications Reporting" for the device, this is a simple packet as follows: 

        0x??            This is the address you have now assigned the headset or cyberpuck to live on

        0x50            The host

        0x82            This is a control message and 3 bytes follow

        0xF5            Applications Reports

        0x01            Enable application reporting (0 is disable)

        0x??            Checksum

 

And hey-presto the device will start sending you loads of data.  Periodically you are suppose to send a packet with 0xF7 as the command to test the device is still there. (this is where I’m having problems at the moment as I have a small bug somewhere and now and then the devices don’t respond as I expect (or rather as my code expects!))

 

This should be enough to get you up and running, if you have any problems let me know.  If you need more information it is all detailed in the Access.Bus spec I uploaded a while back.

 

Enjoy

 

Rob

 

P.S: Hope I haven’t made any mistakes in writing down the packets! (ie : got a number wrong!)

 


