Information for functions currently implemented in DeVaSys USB I2C/IO driver and firmware.

General Information:

All USB transactions are currently implemented as Control transfers  (Vendor Requests).  

A Vendor Request consists of a “Setup Packet”, and may include one or more optional “Data Packets”.

The structure of a “Setup Packet” is defined in section 9.3 of the USB 2.0 specification  (downloadable from http://www.usb.org/developers/docs.html).

For a Vendor Request, some of the members of the Setup Packet are available for vendor defined use.

The bmRequestType (bitmap) indicates that the packet is a Vendor Request, and whether the request is a Get or a Set (direction).

The bRequest (byte) contains the number of the Vendor Request.  The same number can be used for complimentary requests (ReadI2c and WriteI2c), as the direction is obtained from the bmRequestType value.

The wValue (word) is available for vendor defined use.

The wIndex (word) is available for vendor defined use.

The wLength (word) indicates the number of bytes to be transferred in the optional data packet(s).

The following pages detail the calling parameters for each supported request.

SetIoPortsConfig

This request is used to specify the configuration of the I/O port pins (which bits are inputs, which bits are outputs).

bmRequestType = Host to Device (Set), Vendor Request 

bRequest = 0xF0

wValue = unused

wIndex = unused

wLength = 4

Data Packet = 4 bytes.

An unsigned long integer is passed to the Device.

The mapping of the unsigned long is 0x000CBBAA (the C bits are shifted right 4 bits from their actual port bit positions).  Port pins to be configured as outputs are represented by zeros (0 looks like an O as in Output).  Port pins to be configured as inputs are represented by ones (1 looks like I as in Input).

GetIoPortsConfig

This request is used to obtain the current configuration of the I/O port pins (which bits are inputs, which bits are outputs).


bmRequestType = Device to Host (Get), Vendor Request 

bRequest = 0xF0

wValue = unused

wIndex = unused

wLength = 4

Data Packet = 4 bytes.

An unsigned long integer is returned to the Host.

The mapping of the unsigned long is 0x000CBBAA (the C bits are shifted right 4 bits from their actual port bit positions).  Port pins which are configured as outputs are represented by zeros (0 looks like an O as in Output).  Port pins which are configured as inputs are represented by ones (1 looks like I as in Input).

WriteIoPorts

This request is used to specify the states of the I/O port pins (which bits are high, which bits are low).  Only bits currently configured as Outputs are actually affected.  The routine uses two unsigned longs, one for the port values, and one for a mask.  This allows for the modification of some bits, and the preservation of others, without requiring a Read-Modify-Write cycle across the USB bus.

bmRequestType = Host to Device (Set), Vendor Request 

bRequest = 0xF1

wValue = unused

wIndex = unused

wLength = 8

Data Packet = 8 bytes.

Two unsigned longs are passed to the Device.

The first four bytes are an unsigned long integer specifying the desired port bit values.

The next four bytes are an unsigned long specifying a mask value.

The mapping of both unsigned longs is 0x000CBBAA (the C bits are shifted right 4 bits from their actual port bit positions).  Only port pins whose corresponding Mask bit is a 1, and that were previously configured as Outputs, are actually modified to represent the corresponding Value bit. 

ReadIoPorts

This request is used to obtain the current states of the I/O port pins (which bits are high, which bits are low).  All pin values are read, regardless of whether they are configured as Inputs or Outputs.  The routine returns one unsigned long, representing the port pin values.

bmRequestType = Device to Host (Get), Vendor Request 

bRequest = 0xF1

wValue = unused

wIndex = unused

wLength = 4

Data Packet = 4 bytes.

One unsigned long is returned to the Host.

The unsigned long specifies the current port pin values.

The mapping of the unsigned long is 0x000CBBAA (the C bits are shifted right 4 bits from their actual port bit positions). 

I2C Transfers

The I2C transfers are based on the following structure, which is defined in the usbi2cio.h file.

typedef struct _I2C_TRANS {

  BYTE byTransType;

  BYTE bySlvDevAddr;

  WORD wMemoryAddr;

  WORD wCount;



// less than or equal to 64

  BYTE Data[256];



// 64 byte maximum payload.

} I2C_TRANS, *PI2C_TRANS;

WriteI2c

This request is used to perform an I2C Write transaction.  It transfers the members of an I2C_TRANS structure using the wValue, wIndex, and wLength values, the data payload is sent in a data packet.

bmRequestType = Host to Device (Set), Vendor Request 

bRequest = 0xF2

wValue = I2C_TRANS.byTransType (byte 2) and I2C_TRANS.bySlvDevAddr (byte 3)

wIndex = I2C_TRANS.wMemoryAddr

wLength = I2C_TRANS.wCount

Data Packet = up to 64 bytes of I2C transaction data ( I2C_Trans.Data[] )

The firmware will attempt to execute the appropriate transaction on the I2C bus, writing the data passed in the data packet to the device specified by I2C_TRANS.bySlvDevAddr.

This request ACKs on success, STALLs on failure. 

ReadI2c

This request is used to perform an I2C Read transaction.  It transfers the members of an I2C_TRANS structure using the wValue, wIndex, and wLength values, the data payload is returned in a data packet.

bmRequestType = Device to Host (Get), Vendor Request 

bRequest = 0xF2

wValue = I2C_TRANS.byTransType (byte 2) and I2C_TRANS.bySlvDevAddr (byte 3)

wIndex = I2C_TRANS.wMemoryAddr

wLength = I2C_TRANS.wCount

Data Packet = up to 64 bytes of I2C transaction data ( I2C_Trans.Data[] )

The firmware will attempt to execute the appropriate transaction on the I2C bus, returning the data read from the device specified by I2C_TRANS.bySlvDevAddr, in the data packet.

This request ACKs on success, STALLs on failure. 

ReadDebugBuffer

This request is used to fetch the contents of a debug buffer maintained by the firmware.  The contents of the debug buffer is ascii text which reflects recent firmware activity.

bmRequestType = Device to Host (Get), Vendor Request 

bRequest = 0xFF

wValue =  not used

wIndex =  not used

wLength =  maximum read bytes (less than or equal to 64)

Data Packet = up to 64 bytes or maximum requested bytes, whichever is smaller, of debug buffer ascii data.

