MorphIC Device Application Programming Interface(API) Functional Specification

Rev. A


MorphIC Device API Function Specification


Prepared By:

Kirke Ashton


Date:


17 May, 2004
TABLE OF CONTENTS

31.
Introduction

2.
Application Programming Interface(API)
4
2.1.
Public Functions
4
2.1.1.
GetNumMorphICDevices
4
2.1.2.
GetMorphICDeviceName
4
2.1.3.
GetNumMorphICDeviceSerialNumbers
5
2.1.4.
GetMorphICDeviceSerialNumber
5
2.1.5.
OpenSpecifiedMorphICDevice
6
2.1.6.
OpenMorphICDevice
7
2.1.7.
CloseMorphICDevice
7
2.1.8.
InitMorphICDevice
8
2.1.9.
ProgramMorphICDevice
8
2.1.10.
IsMorphICDeviceProgrammed
9
2.1.11.
GetMorphICDllVersion
9
2.1.12.
GetMorphICErrorCodeString
10


1. Introduction

The MorphIC API will provide a set function's to allow a programmer to program/reprogram a Field Programmable Gate Array(FPGA) MorphIC type device. The data required to program a MorphIC type device is obtained from a FPGA configuration file. The data in the FPGA configuration file is downloaded to the MorphIC type device in real time, using the Multi Protocol Synchronous Engine(MPSSE) interface.

The MorphIC API will be contained within the MORPHPRG.DLL. The DLL will maintain a list of opened handles. Only one application will be allowed to access a MorphIC device at a time.

A DLL_PROCESS_ATTACH event will be used to create an object of the MorphIC Device class i.e. MorphIC.

2. Application Programming Interface(API)

2.1. Public Functions

2.1.1. GetNumMorphICDevices

MP_STATUS GetNumMorphICDevices(LPDWORD lpdwNumMorphICDevices)

This function returns the number of MorphIC type devices connected to a system. The presence of a MorphIC type device is determined by its type, which will be 4.

Parameters

  lpdwNumMorphICDevices

Pointer to a variable of type DWORD which receives the actual

number of MorphIC type devices connected to a system.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  IO_ERROR

2.1.2. GetMorphICDeviceName

MP_STATUS GetMorphICDeviceName(DWORD dwDeviceIndex, LPSTR lpDeviceNameBuffer, DWORD dwBufferSize)

This function returns the name of the specified MorphIC type device connected to a system.

Parameters

 dwDeviceIndex



Index of the MorphIC type device. Use the

GetNumMorphICDevices function call, see section

2.1.1, to get the number of MorphIC type devices connected

to a system. Example: if the number of MorphIC type

devices returned is 2 then valid index values will be 0 and 1.

 lpDeviceNameBuffer


Pointer to the buffer that receives the name of the specified

MorphIC type device connected to a system. The string will be

NULL terminated.

 dwBufferSize



Length of the buffer created for the device name string. Set

buffer length to a minimum of 50 characters.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_DEVICE_INDEX

  DEVICE_NAME_BUFFER_TOO_SMALL

  IO_ERROR

2.1.3. GetNumMorphICDeviceSerialNumbers

MP_STATUS GetNumMorphICDeviceSerialNumbers (LPSTR lpDeviceName ,LPDWORD lpdwNumMorphICDeviceSerialNumbers)

This function must be used, if the system will have more than one specific MorphIC type device connected to a system. This function returns the number of serial numbers of a specific MorphIC type device connected to a system.

Parameters

  lpDeviceName




Pointer to a NULL terminated string that contains the

name of the MorphIC device.

  lpdwNumMorphICDeviceSerialNumbers
Pointer to a variable of type DWORD which receives the

actual number of serial numbers of the specified

MorphIC device(s) connected to a system.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_DEVICE_NAME

  DEVICE_NOT_FOUND

  IO_ERROR

2.1.4. GetMorphICDeviceSerialNumber

MP_STATUS GetMorphICDeviceSerialNumber(LPSTR lpDeviceName, DWORD dwSerialNumberIndex, LPSTR lpSerialNumberBuffer, DWORD dwBufferSize)

This function returns the serial number of the specified MorphIC type device connected to a system.

Parameters

 lpDeviceName


Pointer to a NULL terminated string that contains the name of the

MorphIC device.

 dwSerialNumberIndex

Index of the MorphIC type device. Use the

GetNumMorphICDeviceSerialNumbers function call, see section 2.1.3, to

get the number of a specific MorphIC type device connected to a system.

Example: if the number of a specific MorphIC type device returned is 2

then valid index values will be 0 and 1.

 lpSerialNumber
Buffer

Pointer to buffer that receives the serial number of the specified MorphIC

type device connected to a system. The string will be NULL terminated.

dwBufferSize


Length of the buffer created for the serial number string. Set buffer

length to a minimum of 50 characters.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_DEVICE_NAME

  DEVICE_NOT_FOUND

  INVALID_SERIAL_NUMBER_INDEX

  SERIAL_NUMBER_BUFFER_TOO_SMALL

  IO_ERROR

2.1.5. OpenSpecifiedMorphICDevice

MP_STATUS OpenSpecifiedMorphICDevice(LPSTR lpDeviceName, LPSTR lpSerialNumber, MP_HANDLE *pMpHandle)

This function first determines which attached application is invoking this function. If an attached application invokes this function again and it's assigned handle is still open then its assigned handle will be returned again. If another application attempts to open this device, which is already in use, an error code is returned. This function first determines if the specified MorphIC device is present then checks that an application is not already using the specified MorphIC device. If another application is not using the specified MorphIC device then an attempt is made to open it. If the open was not successful an error code will be returned. If the open is successful, the specified MorphIC device is initialized to its default state, see section 2.1.8. If the initialisation was successful the handle is passed back to the application. If the initialisation was not successful an error code will be returned.

The serial number is used to open the specified MorphIC device. If the open is successful, the process id of the calling application, the serial number and opened handle to the specified MorphIC device will be stored in an array of Device_Data objects in the MorphIC object, pertaining to the attached application.

Parameters

 lpDeviceName

Pointer to a NULL terminated string that contains the name of the MorphIC

device.

 lpSerialNumber

Pointer to a NULL terminated string that contains the serial number of the

specified MorphIC device to be opened. 

 pMpHandle

Pointer to a variable of type MP_HANDLE where the handle to the open device

will be returned. This handle must then be used in all subsequent calls to access

this device.  

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_DEVICE_NAME

  INVALID_SERIAL_NUMBER

  DEVICE_NOT_FOUND

  DEVICE_NOT_OPENED

  DEVICE_IN_USE

  FAILED_TO_SYNCHRONIZE_DEVICE

  FAILED_TO_COMPLETE_COMMAND

  IO_ERROR

  INSUFFICIENT_RESOURCES

typedef struct Device_Data{


DWORD dwProcessId;

// process identifier of the calling process ie application

char szDeviceName[50];
// pointer to the name of a MorphIC device


char szSerialNumber[50];
// pointer to a MorphIC device serial number

MP_HANDLE hDevice;

// handle to an opened and initialised MorphIC device

}DEVICE_DATA, *PDEVICE_DATA;

2.1.6. OpenMorphICDevice

MP_STATUS OpenMorphICDevice(MP_HANDLE *pMpHandle)

This function must only be used, if a maximum of one MorphIC type device will be connected to a system.

This function first determines which attached application is invoking this function. If an attached application invokes this function again and it's assigned handle is still open then its assigned handle will be returned again. If another application attempts to open this device, which is already in use, an error code is returned. This function first then determines if a MorphIC device is present then checks that an application is not already using this MorphIC device. If another application is not using this MorphIC device then an attempt is made to open it. If the open was not successful an error code will be returned. If the open is successful, the MorphIC device is initialised to its default state, see section 2.1.8. If the initialisation was successful the handle is passed back to the application. If the initialisation was not successful an error code will be returned.

The MorphIC device serial number is then used to open the MorphIC device. If the open is successful, the process id of the calling application, the serial number and opened handle to the MorphIC device will be stored in the array of Device_Data objects in the MorphIC object, pertaining to the attached application.

Parameters

 pMpHandle
Pointer to a variable of type MP_HANDLE where the handle to the open device will be

returned. This handle must then be used in all subsequent calls to access this device.  

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  DEVICE_NOT_FOUND

  DEVICE_NOT_OPENED

  DEVICE_IN_USE

  FAILED_TO_SYNCHRONIZE_DEVICE

  FAILED_TO_COMPLETE_COMMAND

  TOO_MANY_DEVICES

  IO_ERROR

  INSUFFICIENT_RESOURCES

2.1.7. CloseMorphICDevice

MP_STATUS CloseMorphICDevice(MP_HANDLE mpHandle)

This function closes a previously opened handle to a MorphIC device. The Device_Data object pertaining to the handle in the array of Device_Data objects is destroyed.

Parameters

 mpHandle    mpHandle of the MorphIC device to close.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_HANDLE

  IO_ERROR

2.1.8. InitMorphICDevice

MP_STATUS InitMorphICDevice(MP_HANDLE mpHandle)

This function initialises the MorphIC device, by carrying out the following in the following order:

· reset MorphIC device USB buffer

· enable MorphIC device MPSSE

· reset MorphIC device USB buffer

· synchronize the MorphIC device MPSSE

· check that MorphIC device has been previously programmed

· reset MorphIC device

Parameters

 mpHandle    mpHandle of the MorphIC device.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_HANDLE

  FAILED_TO_SYNCHRONIZE_DEVICE

  FAILED_TO_COMPLETE_COMMAND

  IO_ERROR

2.1.9. ProgramMorphICDevice

MP_STATUS ProgramMorphICDevice(MP_HANDLE mpHandle, LPSTR lpFileName)

This function programs i.e. downloads the data contained in a FPGA configuration file to the MorphIC device over the USB.

Parameters

 mpHandle
mpHandle of the MorphIC device.

 lpFileName
Pointer to a NULL terminated string that contains the full path name of the FPGA 

configuration data file. The configuration data file must have a .RBF extension.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_HANDLE

  INVALID_FILE_NAME

  INVALID_FILE_EXTENSION

  FILE_NOT_FOUND

  FILE_CORRUPT

  FAILED_TO_OPEN_FILE

  FILE_READ_ERROR

  FAILED_TO_CLEAR_DEVICE

  FAILED_TO_PROGRAM_DEVICE

  FAILED_TO_SYNCHRONIZE_DEVICE

  FAILED_TO_COMPLETE_COMMAND

  IO_ERROR

2.1.10. IsMorphICDeviceProgrammed

MP_STATUS IsMorphICDeviceProgrammed(MP_HANDLE mpHandle, LPBOOL lpbProgramState)

This function determines if the MorphIC device is currently programmed, by carrying out the following in the following order:

· enable MorphIC device MPSSE

· reset MorphIC device USB buffer

· synchronize the MorphIC device MPSSE

· check that MorphIC device is programmed

Parameters

 mpHandle    

mpHandle of the MorphIC device.

 lpbProgramState
Pointer to a variable of type BOOLEAN which returns the program state of the

MorphIC device.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_HANDLE

  FAILED_TO_SYNCHRONIZE_DEVICE

  FAILED_TO_COMPLETE_COMMAND

  IO_ERROR

2.1.11. GetMorphICDllVersion

MP_STATUS GetMorphICDllVersion(LPSTR lpDllVersionBuffer, DWORD dwBufferSize)

This function returns the version of this DLL.

Parameters

 lpDllVersionBuffer
Pointer to the buffer that receives the version of this DLL. The string will be NULL

terminated.

 dwBufferSize

Length of the buffer created for the device name string. Set buffer length to a

minimum of 10 characters.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  DLL_VERSION_BUFFER_TOO_SMALL

2.1.12. GetMorphICErrorCodeString

MP_STATUS GetMorphICErrorCodeString(LPSTR lpLanguage, MP_STATUS StatusCode, LPSTR lpErrorMessageBuffer, DWORD dwBufferSize)

This function returns the error message for the specified error code, to be used for display purposes by an application programmer.

Parameters

  lpLanguage


Pointer to a NULL terminated string that contains the language code.

Default for this first version the default language will be English(EN).

  StatusCode


Status code returned from a previous DLL function call.

  lpErrorMessageBuffer

Pointer to the buffer that receives the error message. The error message

represents the description of the status code. The string will be NULL

terminated. If an unsupported language code or invalid status code is

passed in to this function, the returned error message will reflect this.

  dwBufferSize


Length of the buffer created for the error message string. Set buffer

length to a minimum of 100 characters.

Return Value

  Returns SUCCESS if successful, otherwise the return value will be one of the following error codes:

  INVALID_LANGUAGE

  INVALID_STATUS_CODE

  ERROR_MESSAGE_BUFFER_TOO_SMALL
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