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1. Introduction

This document provides the software interface to the ccurpmfc driver which communicates with the
Concurrent Real-Time PCI Express Programmable Multi-Function FPGA 1/0 Card (MIOC). For additional
information on programming, please refer to the Concurrent Real-Time PCle Programmable Multi-Function
I/0 Cards (MIOC) Design Specification (No. 0610104) document.

The software package that accompanies this board provides the ability for advanced users to communicate
directly with the board via the driver ioctl(2) and mmap(2) system calls. When programming in this mode, the
user needs to be intimately familiar with both the hardware and the register programming interface to the
board. Failure to adhere to correct programming will result in unpredictable behavior.

Additionally, the software package is accompanied with an extensive set of application programming interface
(API) calls that allow the user to access all capabilities of the board. The API library also allows the user the
ability to communicate directly with the board through the ioctl(2) and mmap(2) system calls. In this case,
there is a risk of this direct access conflicting with API calls and therefore should only be used by advanced
users who are intimately familiar with the hardware, board registers and the driver code.

Various example tests have been provided in the test and test/lib directories to assist the user in developing
their applications.

1.1 Related Documents

e PCle Programmable Multi-Function Driver Installation on RedHawk Release Notes by Concurrent Real-
Time.

e PCle Programmable Multi-Function Card 1/0 (MIOC) Design Specification (No. 0610104) by
Concurrent Real-Time.

2. Software Support

Software support is provided for users to communicate directly with the board using the kernel system calls
(Direct Driver Access) or the supplied API. Both approaches are identified below to assist the user in software
development.

2.1 Direct Driver Access

2.1.1 open(2) system call

In order to access the board, the user first needs to open the device using the standard system call
open(2).

int fo;
fp = open(“/dev/ccurpmfc0”, O RDWR);

The file pointer ‘fp’ is then used as an argument to other system calls. The user can also supply the
O_NONBLOCK flag if the user does not wish to block waiting for reads to complete. In that case, if the read
is not satisfied, the call will fail. The device name specified is of the format “/dev/ccurpmfc<num>" where
num is a digit 0..9 which represents the board number that is to be accessed. Basically, the driver only allows
one application to open a board at a time. The reason for this is that the application can have full access to the
card, even at the board and API level. If another application were to communicate with the same card
concurrently, the results would be unpredictable unless proper synchronization between applications is
performed external to the driver API.

This driver allows multiple applications to open the same board by specifying an additional oflag
O_APPEND. It is then the responsibility of the user to ensure that the various applications communicating
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with the same cards are properly synchronized. Various tests supplied in this package has the O_APPEND
flags enabled, however, it is strongly recommended that only one application be run with a single card at a
time, unless the user is well aware of how the applications are going to interact with each other and accept any
unpredictable results.

2.1.2 ioctl(2) system call

This system call provides the ability to control and get responses from the board. The nature of the
control/response will depend on the specific ioctl command.

int status;
int arg;
status = ioctl(fp, <IOCTL_COMMAND>, &arg):;

where, ‘fp’ is the file pointer that is returned from the open(2) system call. <IOCTL_COMMAND> is one of
the ioctl commands below and arg is a pointer to an argument that could be anything and is dependent on the
command being invoked. If no argument is required for a specific command, then set to NULL.

Driver IOCTL command:

IOCTL_CCURPMFC_ ABORT DMA
IOCTL_CCURPMFC ADD IRQ
IOCTL_CCURPMFC DISABLE PCI_ INTERRUPTS
IOCTL_CCURPMFC_ENABLE PCI INTERRUPTS
IOCTL_CCURPMFC GET DRIVER ERROR
IOCTL_CCURPMFC GET DRIVER INFO
IOCTL_CCURPMFC GET PHYSICAL MEMORY
IOCTL_CCURPMFC GET ADC_READ MODE
IOCTL_CCURPMFC GET DAC WRITE MODE
IOCTL_CCURPMFC INIT BOARD
IOCTL_CCURPMFC INTERRUPT TIMEOUT SECONDS
IOCTL_CCURPMFC MMAP SELECT
IOCTL_CCURPMFC NO_ COMMAND

IOCTL_CCURPMFC PCI_CONFIG REGISTERS
IOCTL_CCURPMFC REMOVE IRQ
TOCTL_CCURPMFC RESET BOARD
TOCTL_CCURPMFC_ SELECT ADC READ MODE
IOCTL_CCURPMFC_ SELECT DAC WRITE MODE
IOCTL_CCURPMFC WAIT FOR_INTERRUPT
IOCTL_CCURPMFC WAIT FOR DAC FIFO TO DRAIN
TOCTL_CCURPMFC RELOAD FIRMWARE
TOCTL_CCURPMFC GET ALL BOARDS DRIVER INFO
IOCTL_CCURPMFC WAKEUP DIO COS_INTERRUPT
IOCTL_CCURPMFC WAIT FOR DIO COS_ INTERRUPT

IOCTL_CCURPMFC ABORT_DMA: This ioctl does not have any arguments. Its purpose is to abort any
DMA already in progress..

IOCTL_CCURPMFC _ADD _IRQ: This ioctl does not have any arguments. Its purpose is to setup the driver
interrupt handler to handle interrupts. If support for MSI interrupts are configured, they will be enabled.
Normally, there is no need to call this ioctl as the interrupt handler is already added when the driver is loaded.
This ioctl should only be invoked if the user has issued the IOCTL_CCURPMFC_REMOVE_IRQ call earlier
to remove the interrupt handler.

IOCTL CCURPMFC DISABLE PCI_INTERRUPTS: This ioctl does not have any arguments. Its purpose is
to disable PCI interrupts. This call shouldn’t be used during normal reads or writes, as calls could time out.
The driver handles enabling and disabling interrupts during its normal course of operation.
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IOCTL CCURPMFC ENABLE PCI_INTERRUPTS: This ioctl does not have any arguments. Its purpose is
to enable PCI interrupts. This call shouldn’t be used during normal reads or writes as calls could time out. The
driver handles enabling and disabling interrupts during its normal course of operation.

IOCTL_CCURPMFC _GET DRIVER_ERROR: The argument supplied to this ioctl is a pointer to the
ccurpmfc_user_error_t structure. Information on the structure is located in the ccurpmfc_user.h include file.
The error returned is the last reported error by the driver. If the argument pointer is NULL, the current error is
reset to CCURPMFC_SUCCESS.

IOCTL_CCURPMFC _GET DRIVER_INFO: The argument supplied to this ioctl is a pointer to the
ccurpmfc_driver_info_t structure. Information on the structure is located in the ccurpmfc_user.h include file.
This ioctl provides useful driver information.

IOCTL_CCURPMFC_GET_PHYSICAL_MEMORY: The argument supplied to this ioctl is a pointer to the
ccurpmfc_user_phys_mem_t structure. Information on the structure is located in the ccurpmfc_user.h include
file. If physical memory is not allocated, the call will fail; otherwise the call will return the physical memory
address and size in bytes. The only reason to request and get physical memory from the driver is to allow the
user to perform DMA operations and bypass the driver and library. Care must be taken when performing user
level DMA, as incorrect programming could lead to unpredictable results, including but not limited to
corrupting the kernel and any device connected to the system.

IOCTL_CCURPMFC_GET_ADC_READ _MODE: The argument supplied to this ioctl is a pointer to an
unsigned long int. The value returned will be one of the ADC read modes as defined by the enum
_ccurpmfc_driver_ ADC_read_mode_t located in the ccurpmfc_user.h include file.

IOCTL _CCURAOCC GET DAC WRITE_MODE: The argument supplied to this ioctl is a pointer to an
unsigned long int. The value returned will be one of the DAC write modes as defined by the enum
_ccurpmfc_driver_DAC_write_mode_t located in the ccurpmfc_user.h include file.

IOCTL_CCURPMFC _INIT_BOARD: This ioctl does not have any arguments. This call resets the board to a
known initial default state. This call is currently identical to the IOCTL_CCURPMFC_RESET_BOARD call.

IOCTL_CCURPMFC INTERRUPT TIMEOUT SECONDS: The argument supplied to this ioctl is a pointer
to an int. It allows the user to change the default time out from 30 seconds to user supplied time out. This is
the time that the read call will wait before it times out. The call could time out if a DMA fails to complete.
The device should have been opened in the block mode (O_NONBLOCK not set) for reads to wait for an
operation to complete.

IOCTL_CCURPMFC MMAP_SELECT: The argument to this ioctl is a pointer to the
ccurpmfc_mmap_select_t structure. Information on the structure is located in the ccurpmfc_user.h include file.
This call needs to be made prior to the mmap(2) system call so as to direct the mmap(2) call to perform the
requested mapping specified by this ioctl. The four possible mappings that are performed by the driver are to
mmap the local register space (CCURPMFC_SELECT LOCAL_MMAP), the configuration register space
(CCURPMFC_SELECT_CONFIG_MMAP) the physical memory
(CCURPMFC_SELECT PHYS MEM_MMAP) that is created by the mmap(2) system call and the
driver/library mapping (CCURPMFC_SELECT_DRIVER_LIBRARY_MMAP).

IOCTL_CCURPMFC _NO_COMMAND: This ioctl does not have any arguments. It is only provided for
debugging purpose and should not be used as it serves no purpose for the application.

IOCTL CCURPMFC PCI _CONFIG REGISTERS: The argument supplied to this ioctl is a pointer to the
ccurpmfc_pci_config_reg_addr_mapping_t structure whose definition is located in the ccurpmfc_user.h
include file.
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IOCTL _CCURPMFC REMOVE_IRQ: This ioctl does not have any arguments. Its purpose is to remove the
interrupt handler that was previously setup. The interrupt handler is managed internally by the driver and the
library. The user should not issue this call, otherwise reads will time out.

IOCTL _CCURPMFC_RESET BOARD: This ioctl does not have any arguments. This call resets the board to
a known initial default state. This call is currently identical to the IOCTL_CCURPMFC_INIT_BOARD call.

IOCTL_CCURPMFC SELECT _ADC_READ_MODE: The argument supplied to this ioctl is a pointer to an
unsigned long int. The value set will be one of the ADC read modes as defined by the enum
_ccurpmfc_driver ADC_read_mode_t located in the ccurpmfc_user.h include file.

IOCTL_CCURAOCC_SELECT DAC WRITE MODE: The argument supplied to this ioctl is a pointer to an
unsigned long int. The value set will be one of the DAC write modes as defined by the enum
_ccurpmfc_driver_DAC_write_mode_t located in the ccurpmfc_user.h include file.

IOCTL_CCURPMFC_WAIT_FOR_INTERRUPT: The argument to this ioctl is a pointer to the
ccurpmfc_driver_int_t structure. Information on the structure is located in the ccurpmfc_user.h include file.
The user can wait for a DMA or Analog signal complete interrupt. If a time out value greater than zero is
specified, the call will time out after the specified seconds, otherwise it will not time out.

IOCTL_CCURPMFC WAIT_FOR _DAC_FIFO_TO DRAIN: The argument to this ioctl is a pointer to
threshold. The call will block until the samples in the DAC FIFO falls below the threshold value.

IOCTL_CCURPMFC RELOAD_ FIRMWARE: This ioctl does not have any arguments. This call performs a
reload of the latest firmware that was loaded into the board. Typically, this is used after a new firmware has
been installed. It eliminates the need to reboot the kernel after a firmware update.

IOCTL CCURPMFC GET ALL BOARDS DRIVER INFO: The argument to this ioctl is a pointer to
ccurpmfc_all_boards_driver_info. It provides the ability to supply all driver information for all the ccurpmfc
cards in the system to the user.

IOCTL_CCURPMFC WAKEUP_DIO_COS_INTERRUPT: This ioctl does not have any arguments The
purpose of this call is to wake wup a process that is blocked wusing the
IOCTL_CCURPMFC_WAIT_FOR_DIO_COS_INTERRUPT ioctl waiting for a DIO change-of-state interrupt.
\

IOCTL _CCURPMFC WAIT _FOR _DIO _COS_INTERRUPT: The argument to this ioctl is a pointer to the
ccurpmfc_driver_dio_cos_int_t structure. Information on the structure is located in the ccurpmfc_user.h
include file. The user can wait for a DIO complete interrupt with the WakeuplnterruptMas mask. This call
blocks indefinitely until a DIO change-of-state interrupt occurs. If a change-of-state interrupt occurs, this call
returns useful DIO related statistics to the user. To cancel a pending wait, users can use the
IOCTL_CCURPMFC_WAKEUP_DIO_COS_INTERRUPT ioctl() call.

2.1.3 mmap(2) system call

This system call provides the ability to map either the local board registers, the configuration board registers,
create and map a physical memory that can be used for user DMA or driver/library structure mapping. Prior to
making this system call, the wuser needs to issue the ioctl(2) system call with the
IOCTL_CCURPMFC_MMAP_SELECT command. When mapping either the local board registers or the
configuration board registers, the ioctl call returns the size of the register mapping which needs to be specified
in the mmap(2) call. In the case of mapping a physical memory, the size of physical memory to be created is
supplied to the mmap(2) call.

int *munmap local ptr;
ccurpmfc local ctrl data t *local ptr;
ccurpmfc mmap select t mmap select;
unsigned long mmap local size;
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mmap select.select = CCURPMFC_ SELECT LOCAL MMAP;

mmap_ select.offset=0;

mmap_ select.size=0;

ioctl (fp, IOCTL CCURPMFC MMAP SELECT, (void *)&mmap_ select);
mmap_local size = mmap_ select.size;

munmap_ local ptr = (int *) mmap ((caddr t)0, map local size,
(PROT_READ|PROT WRITE), MAP SHARED, fp, 0);

local ptr = (ccurpmfc local ctrl data t *)munmap local ptr;
local ptr (ccurpmfc local ctrl data t *) ((char *)local ptr +
mmap select.offset);

if (munmap local ptr != NULL)
munmap ( (void *)munmap local ptr, mmap local size);

2.1.4 read(2) system call

This system call currently supports ADC programmed 1/O reads of channel registers and FIFO. The option
selected is determined by the ccurPMFC_ADC_Set_Driver_Read _Mode() call.

CCURPMFC_ADC_PIO_CHANNEL.: Perform .channel registers programmed 1/O reads.
CCURPMFC_ADC_PIO_FIFO: Perform FIFO reads using programmed 1/O.

2.1.5 write(2) system call

This system call currently supports DAC programmed 1/0O writes of channel registers and FIFO. The option
selected is determined by the ccurPMFC_DAC_Set_Driver_Write_Mode() call.

CCURPMFC_DAC_PIO_CHANNEL: Perform .channel registers programmed 1/O writes.
CCURPMFC_DAC_PIO_FIFO: Perform FIFO writes using programmed 1/O.
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2.2 Application Program Interface (API) Access
The API is the recommended method of communicating with the board for most users.

There are a lot of APIs that have multiple arguments to set various parameters. If the user only wishes to
change certain parameters for the call, they need to get the current settings via a query API, change only those
parameters that need to be modified and then invoke a setting APl to update these parameters (i.e.
read/modify/write). This is a two API call operation.

A nice feature has been implemented in these APIs to simplify the user programming by having a common
parameter CCURPMFC_DO_NOT_CHANGE which is a #define, that can be used for a lot of these calls.
Arguments with this parameter will therefore cause the API to perform the read/modify/write operation
instead of the user performing the same function with two API calls. The drawback to this approach is that
some compilers will complain about the use of this parameter and therefore the user will require appropriate
casting to get rid of warnings/errors.

The following are a list of calls that are available.

ccurPMFC_Abort DMA ()

ccurPMFC_ADC Activate ()

ccurPMFC_ADC Get CSR()
ccurPMFC_ADC Get Driver Read Mode ()
ccurPMFC_ADC Get Fifo Channel Select()
ccurPMFC _ADC Get Fifo Info()
ccurPMFC_ADC Get Fifo Threshold()
ccurPMFC ADC Get Negative Cal ()
ccurPMFC_ADC Get Offset Cal()
ccurPMFC_ADC Get Positive Cal ()
ccurPMFC_ADC Perform Auto Calibration()
ccurPMFC_ADC Perform External Negative Calibration ()
ccurPMFC ADC Perform External Offset Calibration()
ccurPMFC_ADC Perform External Positive Calibration()
ccurPMFC _ADC Perform Negative Calibration()
ccurPMFC_ADC Perform Offset Calibration()
ccurPMFC ADC Perform Positive Calibration()
ccurPMFC_ADC Read Channels()

ccurPMFC ADC Read Channels Calibration()
ccurPMFC _ADC Reset Calibration()
ccurPMFC_ADC Reset Fifo()

ccurPMFC_ADC Set CSR()

ccurPMFC _ADC Set Driver Read Mode ()

ccurPMFC _ADC Set Fifo Channel Select()
ccurPMFC_ADC Set Fifo Threshold()
ccurPMFC_ADC Set Negative Cal ()
ccurPMFC _ADC Set Offset Cal()
ccurPMFC _ADC Set Positive Cal()
ccurPMFC_ADC Write Channels Calibration()
ccurPMFC Add Irg()

ccurPMFC BoardExpirationTimeRemaining ()
ccurPMFC Clear Driver Error ()
ccurPMFC Clear Lib Error()

ccurPMFC Clock Generator Soft Reset()

ccurPMFC Clock Get Generator CSR()

ccurPMFC Clock Get Generator Info()

ccurPMFC _Clock Get Generator Input Clock Enable ()
ccurPMFC _Clock Get Generator Input Clock Select()
ccurPMFC Clock Get Generator Input Clock Status()
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ccurPMFC Clock Get Generator M Divider ()

ccurPMFC Clock Get Generator N Divider ()

ccurPMFC Clock Get Generator Output Config()
ccurPMFC Clock Get Generator Output Format ()
ccurPMFC Clock Get Generator Output Mode ()
ccurPMFC Clock Get Generator Output Mux ()
ccurPMFC Clock Get Generator P Divider ()

ccurPMFC Clock Get Generator P Divider Enable()
ccurPMFC Clock Get Generator R Divider ()

ccurPMFC Clock Get Generator Revision()

ccurPMFC Clock Get Generator Value ()

ccurPMFC Clock Get Generator Voltage Select ()
ccurPMFC Clock Get Generator Zero Delay ()
ccurPMFC ReturnOutputFrequency ()

ccurPMFC Clock Set Generator CSR()

ccurPMFC Clock Set Generator Input Clock Enable()
ccurPMFC Clock Set Generator Input Clock Select()
ccurPMFC Clock Set Generator M Divider ()

ccurPMFC Clock Set Generator N Divider ()

ccurPMFC Clock Set Generator Output Config()
ccurPMFC Clock Set Generator Output Format ()
ccurPMFC Clock Set Generator Output Mode ()
ccurPMFC Clock Set Generator Output Mux ()
ccurPMFC Clock Set Generator P Divider ()

ccurPMFC Clock Set Generator P Divider Enable()
ccurPMFC Clock Set Generator R Divider ()

ccurPMFC Clock Set Generator Value ()

ccurPMFC Clock Set Generator Voltage Select ()
ccurPMFC Clock Set Generator Zero Delay ()
ccurPMFC Close ()

ccurPMFC Compute All Output Clocks ()

ccurPMFC Convert Physmem2Zavmm Address ()

ccurPMFC Create UserDioCosInterruptHandler ()
ccurPMFC Create UserProcess()
ccurPMFC DAC Activate()

ccurPMFC DAC Get CSR()

ccurPMFC DAC Get Driver Write Mode ()

ccurPMFC DAC Get Fifo Channel Select ()
ccurPMFC DAC Get Fifo Info()

ccurPMFC DAC Get Fifo Threshold()
ccurPMFC DAC Get Fifo Write Count()
ccurPMFC DAC Get Gain Cal()
ccurPMFC DAC Get Offset Cal()
ccurPMFC DAC Get Update Source Select (
ccurPMFC DAC Perform Auto Calibration(
ccurPMFC DAC Perform Gain Calibration(
ccurPMFC _DAC Perform Offset Calibration()
ccurPMFC DAC Read Channels Calibration ()
ccurPMFC DAC ReadBack Channels ()
ccurPMFC DAC Read Channels|()
ccurPMFC DAC Reset Calibration ()
ccurPMFC_DAC Reset Fifo()
ccurPMFC DAC Set CSR()

ccurPMFC DAC Set Driver Write Mode ()
ccurPMFC DAC Set Fifo Channel Select ()
ccurPMFC DAC Set Fifo Threshold()
ccurPMFC DAC Set Fifo Write Count()

)
)
)
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ccurPMFC DAC Set Gain Calf()
ccurPMFC DAC Set Offset Cal()

ccurPMFC DAC Set Update Source Select ()
ccurPMFC DAC Wait For Channel Idle()
ccurPMFC DAC Wait For Fifo To Drain()
ccurPMFC DAC Write Channels()

ccurPMFC DataToVolts()

ccurPMFC Destroy AllUserProcess()

ccurPMFC Destroy UserDioCosInterruptHandler ()
ccurPMFC Destroy UserProcess ()
ccurPMFC DIO Activate()

ccurPMFC DIO Get Channels Polarity()
ccurPMFC DIO Get COS Channels Edge Sense ()
ccurPMFC DIO Get COS Channels Enable ()
ccurPMFC DIO Get COS Channels Mode ()
ccurPMFC DIO Get COS Channels Overflow()
ccurPMFC DIO Get COS Channels Status()
ccurPMFC_DIO_Get_Input_Channels_Filter()
ccurPMFC DIO Get Input Snapshot ()
ccurPMFC DIO Get Mode ()
ccurPMFC DIO Get Output Sync()

ccurPMFC DIO Get Ports Direction ()

ccurPMFC DIO Read Custom Channel Registers ()
ccurPMFC DIO Read Input Channel Registers()
ccurPMFC DIO Read Output Channel Registers ()
ccurPMFC DIO Set Channels Polarity()
ccurPMFC DIO Set COS Channels Edge Sense ()
ccurPMFC DIO Set COS Channels Enable ()
ccurPMFC DIO Set COS Channels Mode ()
ccurPMFC DIO Set Input Channels Filter ()
ccurPMFC DIO Set Input Snapshot ()
ccurPMFC DIO Set Mode ()
ccurPMFC DIO Set Output Sync()

ccurPMFC DIO Set Ports Direction ()

ccurPMFC DIO Set Ports Direction To Input()
ccurPMFC DIO Set Ports Direction To Output ()
ccurPMFC DIO Write Output Channel Registers()
ccurPMFC DIO Write Output Channel High Registers()
ccurPMFC DIO Write Output Channel Low Registers|()
ccurPMFC Disable Pci Interrupts()
ccurPMFC DMA Configure ()

ccurPMFC DMA Fire ()
ccurPMFC Enable Pci Interrupts ()
ccurPMFC Fast Memcpy ()
ccurPMFC Fast Memcpy Unlocked()

ccurPMFC Fast Memcpy Unlocked FIFO ()
ccurPMFC Fraction To Hex()

ccurPMFC Get All Boards Driver Info()
ccurPMFC Get Board CSR()
ccurPMFC Get Board Info()

ccurPMFC_Get Calibration CSR()
ccurPMFC_Get Driver Error()
ccurPMFC _Get Driver Info()
ccurPMFC Get Interrupt Status|()

ccurPMFC Get Interrupt Timeout Seconds|()
ccurPMFC_Get Lib Error()
ccurPMFC _Get Library Info()
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ccurPMFC_Get Mapped Config Ptr ()
ccurPMFC Get Mapped Driver Library Ptr()
ccurPMFC Get Mapped Local Ptr()
ccurPMFC Get Open File Descriptor()
ccurPMFC_Get Physical Memory ()
ccurPMFC Get RunCount UserProcess ()
ccurPMFC Get TestBus Control ()
ccurPMFC Get Value ()
ccurPMFC Hex To Fraction()

ccurPMFC Identify Board()

ccurPMFC Initialize Board()
ccurPMFC IpCore COS Activate()
ccurPMFC IpCore COS Configure()
ccurPMFC IpCore COS Decode Timestamp ()
ccurPMFC IpCore COS Get Info()
ccurPMFC IpCore COS Read()
ccurPMFC IpCore COS Start Stop()
ccurPMFC IpCore Get Info()
ccurPMFC IpCore Get Mapped Ptr()
ccurPMFC MMap Physical Memory ()
ccurPMFC MsgDma Configure Descriptor ()
ccurPMFC MsgDma Configure Single ()
ccurPMFC MsgDma Fire ()
ccurPMFC MsgDma Fire Single()
ccurPMFC MsgDma Free Descriptor()
ccurPMFC MsgDma Get Descriptor ()
ccurPMFC MsgDma Get Dispatcher CSR()
ccurPMFC MsgDma Get Prefetcher CSR()
ccurPMFC MsgDma Release ()

ccurPMFC MsgDma Sieze ()

ccurPMFC MsgDma Setup ()

ccurPMFC Munmap Physical Memory ()
ccurPMFC NanoDelay ()

ccurPMFC_Open ()
ccurPMFC Pause UserProcess|()
ccurPMFC Program All Output Clocks ()
ccurPMFC Read ()
ccurPMFC Reload Firmware ()

ccurPMFC Remove Irg()
ccurPMFC Reset Board()
ccurPMFC Reset Clock()
ccurPMFC Resume UserProcess ()
ccurPMFC Return Board Info Description ()
ccurPMFC_ SDRAM Activate()
ccurPMFC SDRAM Get CSR()

ccurPMFC _SDRAM Read ()
ccurPMFC SDRAM Set CSR()
ccurPMFC_SDRAM Write ()
ccurPMFC Set Board CSR()
ccurPMFC Set Calibration CSR()
ccurPMFC Set Interrupt Status()
ccurPMFC_Set Interrupt Timeout Seconds ()
ccurPMFC Set TestBus Control ()
ccurPMFC_Set Value ()

ccurPMFC _SPROM Read ()
ccurPMFC SPROM Read Item()
ccurPMFC_SPROM Write ()
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ccurPMFC_SPROM Write Item()
ccurPMFC SPROM Write Override ()

ccurPMFC Transfer Data ()

ccurPMFC Update Clock Generator Divider()
ccurPMFC UserProcess_ Command ()

ccurPMFC VoltsToData ()
ccurPMFC_Wait_For_Interrupt()

CCurPMFC Write ()
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2.2.1 ccurPMFC_Abort DMA()

This call will abort any DMA operation that is in progress. Normally, the user should not use this call unless
they are providing their own DMA handling.

/******************************************************************************

_ccurpmfc lib error number t ccurPMFC Abort DMA (void *Handle)

Description: Abort any DMA in progress

Input: voilid *Handle (Handle pointer)
Output: none
Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO_ ERROR

# CCURPMFC_LIB BAD HANDLE
# CCURPMFC_LIB NOT OPEN device not open)

# CCURPMFC_LIB NO LOCAL REGION local region not present)
# CCURPMFC LIB IOCTL FAILED (driver ioctl call failed)

*****************************************************************************/

successful)
no/bad handler supplied)

2.2.2 ccurPMFC_ADC_Activate()

This call must be the first call to activate the ADC. Without activation, all other calls to the ADC will fail. The
user can also use this call to return the current state of the ADC without any change by specifying a pointer to
current_state and setting activate to CCURPMFC_ADC_ALL_ENABLE_DO_NOT_CHANGE. If the ADC is
already active and the user issues a CCURPMFC_ADC_ALL_ENABLE, no additional activation will be
performed. To cause the ADC to go through a full reset, the user needs to issue the
CCURPMFC_ADC_ALL_RESET which will cause the ADC to disable and then re-enable, setting all its ADC
values to a default state. ADC calibration data will also be reset.

/******************************************************************************

_ccurpmfc lib error number t

ccurPMFC ADC Activate (void *Handle,
_ccurpmfc_adc_all enable t activate,
_ccurpmfc _adc all enable t *current state)

Description: Activate/DeActivate ADC module

Input: void *Handle (Handle pointer)
_ccurpmfc_adc _all enable t activate (activate/deactivate)
# CCURPMFC_ADC_ALL DISABLE
# CCURPMFC ADC ALL ENABLE

# CCURPMFC_ADC_ALL RESET (disable followed by enable)
# CCURPMFC ADC ALL ENABLE DO NOT CHANGE
Output:  ccurpmfc adc all enable t *current state (active/deactive)

# CCURPMFC_ADC_ALL DISABLE

# CCURPMFC_ADC_ALL_ ENABLE
Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR

# CCURPMFC_LIB BAD HANDLE

# CCURPMFC_LIB NOT OPEN device not open)

# CCURPMFC_LIB INVALID ARG invalid argument)

# CCURPMFC_LIB_NO LOCAL REGION (local region not present)

******************************************************************************/

successful)

(
(no/bad handler supplied)
(
(

2.2.3 ccurPMFC_ADC_Get_CSR()

This call returns information from the ADC registers for the selected channel group.

/******************************************************************************

_ccurpmfc lib error number t
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ccurPMFC ADC Get CSR (void *Handle,
_ccurpmfc _adc mask t adc mask,
ccurpmfc _adc _csr t *adc_csr)

Description: Get ADC Control and Status information

Input: void *Handle (Handle pointer)
_ccurpmfc adc mask t adc _mask (selected ADC mask)
# CCURPMFC ADC MASK 0 7
# CCURPMFC_ADC MASK 8 15
# CCURPMFC_ALL ADC MASK
Output: ccurpmfc adc csr t *adc csr (pointer to ADC csr)
_ccurpmfc_adccsr update clock t adc_update clock;
# CCURPMFC_ADC UPDATE CLOCK NONE
CCURPMFC_ADC_UPDATE CLOCK 0
CCURPMFC_ADC UPDATE CLOCK_ 1
CCURPMFC_ADC_UPDATE CLOCK 2
CCURPMFC_ADC UPDATE CLOCK 3
CCURPMFC ADC UPDATE CLOCK 4
CCURPMFC_ADC UPDATE CLOCK 5
# CCURPMFC_ADC UPDATE CLOCK 6
_ccurpmfc_adccsr _input signal t adc_input signal;
# CCURPMFC ADC EXTERNAL SIGNAL
# CCURPMFC_ADC CALIBRATION BUS
ccurpmfc adccsr dataformat t adc data format;
~ # CCURPMFC_ADC OFFSET BINARY B B
# CCURPMFC_ADC_TWOS COMPLEMENT
_ccurpmfc adccsr input range t adc_input range;
# CCURPMFC_ADC BIPOLAR 10V
# CCURPMFC_ADC BIPOLAR 5V
Return:  ccurpmfc lib error number t

= = S

# CCURPMFC_LIB NO ERROR successful)
CCURPMFC LIB BAD HANDLE no/bad handler supplied)

(
# » (

# CCURPMFC_LIB NOT OPEN (device not open)

# CCURPMFC_LIB INVALID ARG (invalid argument)

# CCURPMFC_LIB NO LOCAL REGION (local region not present)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
******************************************************************************/

2.2.4 ccurPMFC_ADC_Get_Driver_Read_Mode()

This call returns the current driver ADC read mode. When a read(2) system call is issued, it is this mode that
determines the type of read being performed by the driver.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Driver Read Mode (void *Handle,
_ccurpmfc driver ADC read mode t *mode)

Description: Get current ADC read mode that will be selected by the 'read()'
call

Input: void *Handle (Handle pointer)
Output:  ccurpmfc driver ADC read mode t *mode (select ADC read mode)

# CCURPMFC_ADC PIO CHANNEL

# CCURPMFC_ADC PIO FIFO
Return:  ccurpmfc lib error number t
CCURPMFC LIB NO ERROR (successful)
CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC_LIB NOT OPEN (library not open)
CCURPMFC LIB NO LOCAL REGION (local region not present)
CCURPMFC_LIB IOCTL FAILED (driver ioctl call failed)
CCURPMFC LIB INVALID ARG (invalid argument)

S+ oW S 3 S
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******************************************************************************/

2.2.5 ccurPMFC_ADC_Get_Fifo_Channel_Select()

This call returns the current Fifo Channel selection mask. Only samples for these selected channels are placed
in the fifo during sample collection.

/*********k**************************k*******************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Fifo Channel Select (void *Handle,
_ccurpmfc_adc channel mask t *adc fifo channel select mask)

Description: ADC Get Fifo Channel Selection

Input: void *Handle (handle pointer)

Output:  ccurpmfc adc channel mask t *adc fifo channel select mask
(channel select mask)

CCURPMFC_ADC CHANNEL MASK 0

CCURPMFC_ADC_CHANNEL_ MASK 1

CCURPMFC_ADC CHANNEL MASK 2

CCURPMFC_ADC_CHANNEL_ MASK 3

CCURPMFC_ADC CHANNEL MASK 4

CCURPMFC_ADC_CHANNEL_ MASK 5

CCURPMFC ADC CHANNEL MASK 6

CCURPMFC_ADC_CHANNEL_ MASK 7

CCURPMFC ADC CHANNEL MASK 8

CCURPMFC_ADC_CHANNEL_MASK 9

CCURPMFC_ADC CHANNEL MASK 10

CCURPMFC_ADC_CHANNEL_MASK 11

CCURPMFC ADC CHANNEL MASK 12

CCURPMFC_ADC_CHANNEL_ MASK 13

CCURPMFC ADC CHANNEL MASK 14

CCURPMFC_ADC_CHANNEL_ MASK 15

CCURPMFC ALL ADC CHANNELS MASK

Return:  ccurpmfc lib error number t
CCURPMFC LIB NO ERROR (successful)
CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (device not open)

CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)

CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
***********‘k*‘k***********‘k*‘k***********‘k*‘k***********‘k*‘k**********************/

S o S S S R O o 3 o o S o S o e Sk o 3 o 3 o 3 o

2.2.6 ccurPMFC_ADC_Get_Fifo_Info()
This call returns ADC FIFO information to the user.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Fifo Info (void *Handle,
ccurpmfc _adc_ fifo info t *adc fifo)

Description: Get ADC FIFO control and Status information

Input: void *Handle (Handle pointer)
Output: ccurpmfc adc fifo info t *adc fifo (pointer to ADC
fifo struct)
_ccurpmfc _adc fifo reset t reset;
# CCURPMFC_ADC FIFO ACTIVE
# CCURPMFC_ADC FIFO RESET
_ccurpmfc_adc fifo overflow t overflow;
# CCURPMFC_ADC_FIFO NO OVERFLOW
# CCURPMFC_ADC FIFO OVERFLOW
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_ccurpmfc_adc fifo underflow t

_ccurpmfc _adc fifo full t

_ccurpmfc_adc fifo threshold t

_ccurpmfc _adc fifo empty t

underflow;

# CCURPMFC_ADC FIFO NO_ UNDERFLOW

#

#
#

CCURPMFC_ADC_FIFO_ UNDERFLOW

CCURPMFC_ADC_FIFO NOT FULL
CCURPMFC_ADC_FIFO FULL

full;

threshold exceeded;

# CCURPMFC_ADC FIFO THRESHOLD NOT EXCEEDED
# CCURPMFC_ADC FIFO THRESHOLD EXCEEDED

#
#

uint
uint
uint
uint

_ccurpmfc_adc channel mask t

#
#
#
#
#

#

#

= S S S S S S S hE S R S S S

=+

CCURPMFC_ADC_FIFO NOT EMPTY
CCURPMFC_ADC_FIFO EMPTY

empty;

data_ counter;
threshold;

max_ threshold;
driver threshold;

CCURPMFC_ADC CHANNEL MASK 0
CCURPMFC_ADC CHANNEL MASK 1
CCURPMFC_ADC_CHANNEL MASK 2
CCURPMFC_ADC CHANNEL MASK 3
CCURPMFC_ADC_CHANNEL MASK 4
CCURPMFC_ADC CHANNEL MASK 5
CCURPMFC_ADC_CHANNEL MASK 6
CCURPMFC_ADC_CHANNEL MASK 7
CCURPMFC_ADC CHANNEL MASK 8
CCURPMFC_ADC_CHANNEL MASK 9
CCURPMFC_ADC_CHANNEL MASK 10
CCURPMFC_ADC_CHANNEL MASK 11
CCURPMFC_ADC_CHANNEL MASK 12
CCURPMFC_ADC_CHANNEL MASK 13
CCURPMFC_ADC_CHANNEL MASK 14
CCURPMFC_ADC_CHANNEL MASK 15

channel select mask;

CCURPMFC ALL ADC CHANNELS MASK
Return:  ccurpmfc lib error number t
CCURPMFC LIB NO ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC LIB NO LOCAL REGION

CCURPMFC LIB ADC IS NOT ACTIVE
R e

2.2.7 ccurPMFC_ADC_Get_Fifo_Threshold()
This call returns the ADC Fifo threshold information.

(successful)

(no/bad handler supplied)
(device not open)

(invalid argument)

(local region not present)
(ADC is not active)

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Fifo Threshold(void *Handle,
uint *adc_threshold)

Description:

Input: void
Output: wuint

HE o o = 3

ADC Get Fifo Threshold

*Handle

(handle pointer)

*adc threshold (ADC fifo threshold)
Return:  ccurpmfc lib error number t
CCURPMFC_LIB NO ERROR
CCURPMFC _LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC LIB NO LOCAL REGION
CCURPMFC LIB ADC IS NOT ACTIVE

(successful)

(no/bad handler supplied)
(device not open)

(invalid argument)

(local region not present)
(ADC is not active)
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******************************************************************************/

2.2.8 ccurPMFC_ADC_Get_Negative_Cal()
This call returns the ADC negative calibration information for all the channels.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Negative Cal (void *Handle,
ccurpmfc adc cal t *cal)

Description: Get the ADC Negative Calibration data.

Input: void *Handle (handle pointer)
Output: ccurpmfc adc cal t *cal (pointer to board cal)
uint Raw [CCURPMFC MAX ADC CHANNELS];
double Float[CCURPMFC MAX ADC CHANNELS];
Return:  ccurpmfc lib error number t

# CCURPMFC LIB NO ERROR (successful)

CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (device not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)

******************************************************************************/

#
#
#
#

2.2.9 ccurPMFC_ADC_Get_Offset_Cal()
This call returns the ADC offset calibration information for all the channels.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Get Offset Cal (void *Handle,
ccurpmfc adc cal t *cal)

Description: Get the ADC Offset Calibration data.

Input: void *Handle (handle pointer)
Output: ccurpmfc adc cal t *cal (pointer to board cal)
uint Raw [CCURPMFC MAX ADC CHANNELS];
double Float[CCURPMFC MAX ADC CHANNELS];
Return: ccurpmfc lib error number t
# CCURPMFC_LIB NO ERROR (successful)
# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (device not open)
# CCURPMFC LIB INVALID ARG (invalid argument)
# CCURPMFC_LIB NO LOCAL REGION (local region not present)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)

******************************************************************************/

2.2.10 ccurPMFC_ADC_Get_Positive_Cal()

This call returns the ADC positive calibration information for all the channels.

/******************************************************************************
_ccurpmfc 1lib error number t
ccurPMFC ADC Get Positive Cal (void *Handle,
ccurpmfc adc cal t *cal)

Description: Get the ADC Positive Calibration data.

Input: void *Handle (handle pointer)
Output: ccurpmfc adc cal t *cal (pointer to board cal)
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uint Raw [CCURPMFC MAX ADC CHANNELS];

double Float [CCURPMFC MAX ADC CHANNELS];
Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO_ ERROR (successful)
CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (device not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC LIB ADC IS NOT ACTIVE (ADC is not active)

*********************k**************************k*******************************/

#
#
#
#

2.2.11 ccurPMFC_ADC_Perform_Auto_Calibration()
This single call performs a full ADC calibration of all the channels using the internal reference voltages.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Perform Auto Calibration(void *Handle)

Description: Perform ADC Auto Calibration

Input: void *Handle (handle pointer)
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO ERROR (successful)
# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (library not open)
# CCURPMFC_LIB NO LOCAL REGION (local region not present)
# CCURPMFC LIB NO RESOURCE (no free PLL available)
# CCURPMFC_LIB IO ERROR (read error)
# CCURPMFC LIB ADC IS NOT ACTIVE (ADC is not active)
# CCURPMFC_LIB CLOCK IS NOT ACTIVE (Clock is not active)

*****************************************************************************/

2.2.12 ccurPMFC_ADC_Perform_External_Negative_Calibration()

Use this call to perform an external negative calibration. Prior to calling this function, the ADC inputs must be
provided with a negative signal close to -10 Volts, otherwise this call will fail. Additionally, the user can
specify a range of channels.

/******************************************************************************

_ccurpmfc lib error number t

ccurPMFC_ADC Perform External Negative Calibration(void *Handle,
_ccurpmfc_adc channel t chan start,
_ccurpmfc adc channel t chan end,
double ReferenceVoltage)

Description: Perform ADC External Negative Calibration

Input: void *Handle (handle pointer)
_ccurpmfc _adc channel t chan start (start channel)
_ccurpmfc adc channel t chan end (end channel)
double ReferenceVoltage (Reference Voltage)

Output: none

Return: _ccurpmfc lib error number t

# CCURPMFC_LIB NO_ERROR (successful)

# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (library not open)

# CCURPMFC_LIB INVALID ARG (invalid argument)

# CCURPMFC_LIB_NO LOCAL REGION (local region not present)
# CCURPMFC LIB NO RESOURCE (no free PLL available)

# CCURPMFC_LIB IO ERROR (read error)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
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# CCURPMFC_LIB CLOCK IS NOT ACTIVE (Clock is not active)

*************************************‘k***‘k*‘k***‘k*****************************/

2.2.13 ccurPMFC_ADC_Perform_External_Offset_Calibration()

Use this call to perform an external offset calibration. Prior to calling this function, the ADC inputs must be
provided with a offset signal close to 0 Volts, otherwise this call will fail. Additionally, the user can specify a
range of channels. Once this call is executed, the user will need to perform external negative and external
positive calibrations as this call resets these gains to 1.0 prior to calibration.

/*k**k**k**k**k**k**k**k******k**k**k**k**k**k**k**k**k**k**k******k****k***************************

_ccurpmfc lib error number t

ccurPMFC ADC Perform External Offset Calibration(void *Handle,
_ccurpmfc_adc _channel t chan start,
_ccurpmfc adc channel t chan end)

Description: Perform ADC External Offset Calibration

Input: void *Handle (handle pointer)
_ccurpmfc adc channel t chan start (start channel)
_ccurpmfc adc channel t chan end (end channel)

Output: none

Return:  ccurpmfc lib error number t

successful)

no/bad handler supplied)
library not open)

invalid argument)

local region not present)
no free PLL available)
read error)

CCURPMFC LIB NO ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB NO RESOURCE
CCURPMFC LIB IO ERROR
CCURPMFC_LIB ADC IS NOT ACTIVE ADC is not active)
CCURPMFC LIB CLOCK IS NOT ACTIVE (Clock is not active)

*****************************************************************************/

(
(
(
(
(
(
(
(

. L

2.2.14 ccurPMFC_ADC_Perform_External_Positive_Calibration()

Use this call to perform an external positive calibration. Prior to calling this function, the ADC inputs must be
provided with a positive signal close to +10 Volts, otherwise this call will fail. Additionally, the user can
specify a range of channels.

/******************************************************************************

_ccurpmfc lib error number t

ccurPMFC _ADC Perform External Positive Calibration(void *Handle,
_ccurpmfc adc channel t chan start,
_ccurpmfc _adc channel t chan end,
double ReferenceVoltage)

Description: Perform ADC External Positive Calibration

Input: void *Handle (handle pointer)
_ccurpmfc _adc channel t chan start (start channel)
_ccurpmfc_adc channel t chan end (end channel)
double ReferenceVoltage (Reference Voltage)

Output: none

Return:  ccurpmfc lib error number t

CCURPMFC_LIB NO_ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT_ OPEN

successful)
no/bad handler supplied)
library not open)

S W o o S 3 S =

CCURPMFC_LIB INVALID ARG
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB NO RESOURCE
CCURPMFC_LIB IO ERROR
CCURPMFC_LIB ADC IS NOT ACTIVE

invalid argument)

local region not present)
no free PLL available)
read error)

ADC is not active)

(
(
(
(
(
(
(
(
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# CCURPMFC_LIB CLOCK IS NOT ACTIVE (Clock is not active)

*****************************************************************************/

2.2.15 ccurPMFC_ADC_Perform_Negative_Calibration()
This call performs a negative calibration using the internal reference voltage.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Perform Negative Calibration(void *Handle)

Description: Perform ADC Negative Calibration

Input: void *Handle (handle pointer)
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO_ERROR (successful)
# CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (library not open)
# CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC_LIB NO_RESOURCE (no free PLL available)
# CCURPMFC_LIB IO ERROR (read error)
# CCURPMFC LIB ADC IS NOT ACTIVE (ADC is not active)
# CCURPMFC_LIB CLOCK_ IS NOT ACTIVE  (Clock is not active)

*****************************************************************************/

2.2.16 ccurPMFC_ADC_Perform_Offset_Calibration()

This call performs an offset calibration using the internal reference voltage. Once this call is executed, the
user will need to perform negative and positive calibrations as this call resets these gains to 1.0 prior to
calibration.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Perform Offset Calibration(void *Handle)

Description: Perform ADC Offset Calibration

Input: void *Handle (handle pointer)
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (library not open)
# CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC_LIB NO_RESOURCE (no free PLL available)
# CCURPMFC_LIB IO ERROR (read error)
# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
# CCURPMFC_LIB CLOCK IS NOT ACTIVE (Clock is not active)

*****************************************************************************/

2.2.17 ccurPMFC_ADC_Perform_Positive_Calibration()
This call performs a positive calibration using the internal reference voltage.

/******************************************************************************

_ccurpmfc 1lib error number t
ccurPMFC ADC Perform Positive Calibration(void *Handle)

Description: Perform ADC Positive Calibration

Input: void *Handle (handle pointer)
Output: none
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Return:

_ccurpmfc lib error number t

4 S o S e 9 B o

CCURPMFC_LIB NO ERROR
CCURPMFC LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB NO_ LOCAL REGION
CCURPMFC_LIB NO RESOURCE
CCURPMFC LIB IO ERROR

CCURPMFC_LIB ADC IS NOT ACTIVE
CCURPMFC_LIB CLOCK IS NOT ACTIVE

(successful)

(no/bad handler supplied)
(library not open)

(local region not present)
(no free PLL available)
(read error)

(ADC is not active)

(Clock is not active)

*k****************k**************************k**********************************/

2.2.18 ccurPMFC_ADC_Read_Channels ()

This call provides the user an easy method of reading the ADC channels. User can supply a channel mask. If
pointer to adc_csr is NULL, then the routine itself computes the current ADC configuration. For performance,
the user should get the current ADC configuration using the ccurPMFC_ADC_Get_CSR() call to get the
current settings and pass it to this routine. Hence, if the configuration is not changed, the user can
continuously invoke ccurPMFC_ADC_Read_Channels() routine without incurring the additional overhead of
routine calling the ccurPMFC_ADC_Get_CSR() call.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Read Channels (void
_ccurpmfc adc channel mask t ChanMask,

_ccurpmfc_adc _csr t

*Handle,

*adc_csr,

ccurpmfc adc volts t *adc volts)
Description: Read ADC Channels
Input: void *Handle (Handle pointer)
_ccurpmfc adc channel mask t ChanMask (specify channel mask)

S o S S S o e o 3 S 3 e o e 9 3 o

CCURPMFC_ADC_CHANNEL MASK 0
CCURPMFC_ADC CHANNEL MASK 1
CCURPMFC_ADC CHANNEL MASK 2
CCURPMFC_ADC CHANNEL MASK 3
CCURPMFC_ADC_CHANNEL MASK_4
CCURPMFC_ADC CHANNEL MASK 5
CCURPMFC_ADC_CHANNEL MASK_6
CCURPMFC_ADC CHANNEL MASK 7
CCURPMFC_ADC_CHANNEL MASK_8
CCURPMFC_ADC CHANNEL MASK 9
CCURPMFC_ADC_CHANNEL MASK_10
CCURPMFC_ADC CHANNEL MASK 11
CCURPMFC_ADC_CHANNEL MASK 12
CCURPMFC_ADC CHANNEL MASK 13
CCURPMFC_ADC_CHANNEL MASK 14
CCURPMFC_ADC CHANNEL MASK 15

CCURPMFC_ALL ADC CHANNELS MASK
_ccurpmfc adc csr t

_ccurpmfc adccsr update clock t
CCURPMFC ADC_UPDATE CLOCK NONE

H= = T

#

CCURPMFC_ADC_UPDATE_CLOCK_0
CCURPMFC_ADC_UPDATE_CLOCK_1
CCURPMFC_ADC_UPDATE CLOCK_2
CCURPMFC_ADC_UPDATE_CLOCK_3
CCURPMFC_ADC_UPDATE_CLOCK_4
CCURPMFC_ADC_UPDATE_CLOCK_5
CCURPMFC_ADC_UPDATE_CLOCK_6

_ccurpmfc _adccsr _input signal t

# CCURPMFC_ADC EXTERNAL SIGNAL
# CCURPMFC_ADC CALIBRATION BUS

_ccurpmfc adccsr data format t

#

CCURPMFC_ADC OFFSET BINARY

*adc_csr (pointer to ADC csr)

adc_update clock

adc_input signal

adc data format
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Output:

Return:

# CCURPMFC ADC TWOS COMPLEMENT
_ccurpmfc adccsr input range t

# CCURPMFC ADC BIPOLAR 10V

# CCURPMFC_ADC BIPOLAR 5V

uint
double

ccurpmfc_adc volts t

# CCURPMFC_LIB NO ERROR

#
#
#
#

CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC_LIB NO LOCAL REGION

# CCURPMFC_LIB ADC IS NOT ACTIVE

******************************************************************************/

2.2.19 ccurPMFC_ADC_Read_Channels_Calibration()
This routine reads the ADC channel calibration registers and dumps all of them to the user specified file. If the

file name specified is NULL, then information is written to stdout.

*adc_volts
Raw [CCURPMFC_MAX ADC_CHANNELS] ;

Float [CCURPMFC MAX ADC CHANNELS];
_ccurpmfc lib error number t

adc_input range

(pointer to ADC volts)

(successful)

(no/bad handler supplied)
(library not open)
(invalid argument)

(local region not present)
(ADC is not active)

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Read Channels Calibration(void *Handle,
char *filename)

Description:

Input: void *Handle
Output: char *filename
Return:

e.g.

#Date

Read ADC Channels Calibration

_ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR

+H= H= H

CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB CANNOT OPEN FILE

# CCURPMFC_LIB ADC IS NOT ACTIVE

*****************************************************************************/

Fri Dec 14 11:46:29 2018

Negative

.99749580910429358482
.99804047681391239166
.99755537323653697968
.99775091651827096939
.99806733522564172745
.99849707912653684616
.99810661701485514641
.99777368875220417976
.99798910086974501610
.99798714602366089821
.99733591498807072639
.99738420499488711357
.99858933826908469200
.99918560683727264404
.99825186049565672874
.99864477431401610374

OO OO OO ODOOOOOOO oo

Offset

.00061035156250000000
.00000000000000000000
.00030517578125000000
.00030517578125000000
0.
0.
-0.
0.
0.
-0.
-0.
0.
0.
-0.
-0.
0.

00030517578125000000
00030517578125000000
00030517578125000000
00000000000000000000
00030517578125000000
00030517578125000000
00030517578125000000
00030517578125000000
00000000000000000000
00030517578125000000
00061035156250000000
00000000000000000000

2.2.20 ccurPMFC_ADC_Reset_Calibration()

This call resets the ADC calibration values on the card.

(handle pointer)
(pointer to filename)

(successful)
(no/bad handler supplied)
(library not open)

(local region not present)
(cannot open calib. file)
(ADC is not active)

Positive

.99747039563953876495
.99805101659148931503
.99758055899292230606
.99780559260398149490
.99810541700571775436
.99846695689484477043
.99812920438125729561
.99782193917781114578
.99797881394624710083
.99796623829752206802
.99737271666526794434
.99731908272951841354
.99866439774632453918
.99927572812885046005
.99833006644621491432
.99868657672777771950

OO OO OO ODODOOOOOO oo
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/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Reset Calibration(void *Handle)

Description: ADC Reset Calibration

Input: void *Handle (handle pointer)
Output: none
Return:  ccurpmfc lib error number t

# CCURPMFC LIB NO ERROR (successful)

CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (device not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC LIB ADC IS NOT ACTIVE (ADC is not active)

*********************k*********************************************************/

#
#
#
#

2.2.21 ccurPMFC_ADC_Reset_Fifo()

This call provides the ability to reset the ADC Fifo to the power-on state. User can elect to activate the FIFO
after a reset in order for data collection to resume immediately.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Reset Fifo(void *Handle,
_ccurpmfc adc fifo reset t activate)

Description: ADC Reset Fifo

Input: void *Handle (handle pointer)
_ccurpmfc _adc fifo reset t activate (activate converter)

# CCURPMFC ADC FIFO ACTIVATE

# CCURPMFC_ADC_FIFO RESET
Output: none
Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR (successful)
CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (device not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)

******************************************************************************/

#
#
#
#

2.2.22 ccurPMFC_ADC_Set CSR()
This call sets the ADC control registers for the selected channel group.

/******************************************************************************

ccurpmfc lib error number t

EcurPMFC_ADC_Set_CSR (void *Handle,
_ccurpmfc _adc mask t adc mask,
ccurpmfc adc _csr_t *adc csr)

Description: Set ADC Control and Status information

Input: void *Handle (Handle pointer)
_ccurpmfc_adc mask t adc_mask (selected ADC mask)
# CCURPMFC_ADC MASK 0 7
# CCURPMFC_ADC MASK 8 15
# CCURPMFC_ALL ADC_MASK
ccurpmfc _adc csr t *adc _csr (pointer to ADC csr)
_ccurpmfc adccsr update clock t adc_update clock;
# CCURPMFC_ADC UPDATE CLOCK_ NONE
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CCURPMFC_ADC_UPDATE CLOCK 0
CCURPMFC_ADC UPDATE CLOCK_ 1
CCURPMFC_ADC_UPDATE CLOCK 2
CCURPMFC_ADC UPDATE CLOCK 3
CCURPMFC_ADC_UPDATE CLOCK 4
CCURPMFC_ADC UPDATE CLOCK 5
CCURPMFC_ADC_UPDATE CLOCK 6

# CCURPMFC_ADC UPDATE CLOCK DO _NOT CHANGE
_ccurpmfc _adccsr input signal t adc_input signal;

# CCURPMFC_ADC EXTERNAL SIGNAL

# CCURPMFC_ADC_ CALIBRATION BUS

# CCURPMFC_ADC INPUT SIGNAL DO NOT CHANGE
_ccurpmfc adccsr data format t adc_data format;

# CCURPMFC_ADC OFFSET BINARY

# CCURPMFC ADC TWOS COMPLEMENT

# CCURPMFC_ADC DATA FORMAT DO NOT CHANGE
_ccurpmfc_adccsr input range t adc_input range;

# CCURPMFC_ADC BIPOLAR 10V

# CCURPMFC ADC BIPOLAR 5V

# CCURPMFC_ADC INPUT RANGE DO NOT CHANGE

H= = S o

Output: none
Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR (successful)

# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)

# CCURPMFC_LIB NOT OPEN (library not open)

# CCURPMFC LIB BAD HANDLE (no/bad handler supplied)

# CCURPMFC_LIB NOT OPEN (device not open)

# CCURPMFC LIB INVALID ARG (invalid argument)

# CCURPMFC_LIB NO LOCAL REGION (local region not
present)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)

******************************************************************************/

2.2.23 ccurPMFC_ADC_Set_Driver_Read_Mode()

This call sets the current driver ADC read mode. When a read(2) system call is issued, it is this mode that
determines the type of read being performed by the driver. Refer to the read(2) system call under Direct
Driver Access section for more information on the various modes.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Set Driver Read Mode (void *Handle,
_ccurpmfc driver ADC read mode t mode)

Description: Select Driver ADC Read Mode

Input: void *Handle (Handle pointer)
_ccurpmfc driver ADC read mode t mode (select ADC read mode)
# CCURPMFC_ADC_PIO_ CHANNEL
# CCURPMFC_ADC_PIO_FIFO
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO ERROR
# CCURPMFC_LIB BAD HANDLE
# CCURPMFC_LIB NOT OPEN device not open)
# CCURPMFC_LIB INVALID ARG invalid argument)
# CCURPMFC_LIB_NO_ LOCAL REGION (local region not present)

******************************************************************************/

successful)

(
(no/bad handler supplied)
(
(

2.2.24 ccurPMFC_ADC_Set_Fifo_Channel_Select()

This call allows the user to select a set of channels that need to be captured in the ADC Fifo.
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/******************************************************************************

_ccurpmfc lib

error number t

ccurPMFC ADC Set Fifo Channel Select (void
_ccurpmfc adc channel mask t

Description: ADC Set Fifo Channel Selection

*Handle

*Handle,

adc_fifo channel select mask)

(handle pointer)

_ccurpmfc _adc channel mask t adc fifo channel select mask

Input: void
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

Output: none

Return:
#
#
#
#
#

#

CCURPMFC_ADC CHANNEL MASK 0
CCURPMFC_ADC CHANNEL MASK 1
CCURPMFC_ADC CHANNEL MASK 2
CCURPMFC_ADC CHANNEL MASK 3
CCURPMFC_ADC CHANNEL MASK 4
CCURPMFC_ADC CHANNEL MASK 5
CCURPMFC_ADC CHANNEL MASK_ 6
CCURPMFC_ADC CHANNEL MASK 7
CCURPMFC_ADC CHANNEL MASK_ 8
CCURPMFC_ADC CHANNEL MASK 9
CCURPMFC_ADC_CHANNEL MASK 10
CCURPMFC_ADC_CHANNEL MASK 11
CCURPMFC_ADC CHANNEL MASK 12
CCURPMFC_ADC CHANNEL MASK 13
CCURPMFC_ADC_CHANNEL MASK 14
CCURPMFC_ADC_CHANNEL MASK 15
CCURPMFC_ALL ADC CHANNELS MASK

_ccurpmfc lib error number t

CCURPMFC_LIB NO ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB ADC IS NOT ACTIVE

(channel select mask)

(successful)

(no/bad handler supplied)
(device not open)

(invalid argument)

(local region not present)
(ADC is not active)

******************************************************************************/

2.2.25 ccurPMFC_ADC _Set Fifo_Threshold()
This call allows the user to set the ADC Fifo Threshold.

/******************************************************************************

_ccurpmfc lib
ccurPMFC ADC Set Fifo Threshold(void *Handle,

error number t

uint adc_threshold)

Description: ADC Set Fifo Threshold

Input: void

uint

Output: none
Return:

#

#

#

#

#

#

*Handle

adc_threshold

_ccurpmfc lib error number t

CCURPMFC_LIB NO ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB NOT OPEN
CCURPMFC_LIB INVALID ARG
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB ADC IS NOT ACTIVE

(handle pointer)
(ADC fifo threshold)

(successful)

(no/bad handler supplied)
(device not open)

(invalid argument)

(local region not present)
(ADC is not active)

******************************************************************************/
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2.2.26 ccurPMFC_ADC_Set_Negative_Cal()

This call allows the user to set the negative calibration data for all the channels by supplying floating point
Float gains to the call. Users can supply CCURPMFC_DO_NOT_CHANGE as a gain for any channel that
should not be changed. Additionally, this call will return the RAW value of the gain supplied that is written to
the board.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Set Negative Cal (void *Handle,
ccurpmfc _adc _cal t *cal)

Description: Set the ADC Negative Calibration data.

Input: void *Handle (handle pointer)
ccurpmfc adc cal t *cal (pointer to board cal)
uint Raw [CCURPMFC_MAX ADC CHANNELS];
double Float[CCURPMFC _MAX ADC_CHANNELS];
Output: none
Return: _ccurpmfc lib error number t

# CCURPMFC LIB NO ERROR (successful)

CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (library not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
CCURPMFC_LIB NO RESOURCE (no free PLL available)
CCURPMFC LIB IO ERROR (read error)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
*‘k*‘k***‘k***‘k*‘k*‘k*‘k***‘k***‘k*‘k*‘k*‘k***‘k***‘k*‘k*‘k*‘k***‘k***‘k*‘k**********************/

+H= = K

2.2.27 ccurPMFC_ADC_Set_Offset_Cal()

This call allows the user to set the offset calibration data for all the channels by supplying floating point Float
offset to the call. Users can supply CCURPMFC_DO_NOT_CHANGE as a gain for any channel that should
not be changed. Additionally, this call will return the Raw value of the offset supplied that is written to the
board.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Set Offset Cal (void *Handle,
ccurpmfc adc cal t *cal)

Description: Set the ADC Offset Calibration data.

Input: void *Handle (handle pointer)
ccurpmfc _adc _cal t *cal (pointer to board cal)
uint Raw [CCURPMFC_MAX ADC CHANNELS];
double Float[CCURPMFC MAX ADC CHANNELS];
Output: none
Return: _ccurpmfc lib error number t

# CCURPMFC_LIB NO_ERROR (successful)

CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC_LIB NOT OPEN (library not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC_LIB NO LOCAL REGION (local region not present)
CCURPMFC_LIB NO RESOURCE (no free PLL available)
CCURPMFC LIB IO ERROR (read error)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)

******************************************************************************/

H= =
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2.2.28 ccurPMFC_ADC_Set_Positive_Cal()

This call allows the user to set the positive calibration data for all the channels by supplying floating point
Float gains to the call. Users can supply CCURPMFC_DO_NOT_CHANGE as a gain for any channel that
should not be changed. Additionally, this call will return the Raw value of the gain supplied that is written to
the board.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC ADC Set Positive Cal (void *Handle,
ccurpmfc _adc _cal t *cal)

Description: Set the ADC Positive Calibration data.
Input: void *Handle (handle pointer)
ccurpmfc adc cal t *cal (pointer to board cal)

uint Raw [CCURPMFC MAX ADC CHANNELS];
double Float[CCURPMFC _MAX ADC_CHANNELS];
Output: none
Return: _ccurpmfc lib error number t

# CCURPMFC LIB NO ERROR (successful)

CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
CCURPMFC LIB NOT OPEN (library not open)
CCURPMFC_LIB INVALID ARG (invalid argument)
CCURPMFC LIB NO LOCAL REGION (local region not present)
CCURPMFC_LIB NO RESOURCE (no free PLL available)
CCURPMFC LIB IO ERROR (read error)

# CCURPMFC_LIB ADC IS NOT ACTIVE (ADC is not active)
******************************************************************************/

+H= = K

2.2.29 ccurPMFC_ADC_Write_Channels_Calibration()

This call allows the user to write the calibration registers from a user supplied calibration file. The format of
the file is similar to that generated by the ccurPMFC_ADC_Read_Channels_Calibration() call. File can
contain comments if they start with ‘#’, “*’, or empty lines. Additionally, users need only specify those
channels that they wish to calibrate and the order of specifying channels in not important, however, the format
of each channel entry needs to be adhered to. E.g. <chxx:> <negative> <offset> <positive>

/******************************************************************************

_ccurpmfc lib error number t

ccurPMFC_ADC Write Channels Calibration(void *Handle,
char *filename)

Description: Write Channels Calibration
Input: void *Handle

Output: char *filename

Return: _ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR
CCURPMFC_LIB BAD HANDLE
CCURPMFC_LIB_NOT OPEN
CCURPMFC_LIB NO LOCAL REGION
CCURPMFC_LIB_CANNOT OPEN FILE
CCURPMFC_LIB INVALID ARG

# CCURPMFC_LIB ADC IS NOT ACTIVE

+H= =

(handle pointer)
(pointer to filename)

(successful)

(no/bad handler supplied)
(library not open)

(local region not present)
(cannot open calib. file)
(invalid argument)

(ADC is not active)

*****************************************************************************/

e.g.

#Date Fri Dec 14 11:46:29 2018

#Chan Negative Offset

Z;ZZ Zi;;;z;;80910429358482 Zi33321035156250000000

Positive

0.99747039563953876495
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chO1:
ch02:
ch03:
ch04:
ch05:
ch06:
ch07:
ch08:
ch09:
chl0:
chll:
chl2:
chl3:
chl4:
chl5:

0.99804047681391239166 0.00000000000000000000 0.99805101659148931503
0.99755537323653697968 -0.00030517578125000000 0.99758055899292230606
0.99775091651827096939 -0.00030517578125000000 0.99780559260398149490
0.99806733522564172745 0.00030517578125000000 0.99810541700571775436
0.99849707912653684616 0.00030517578125000000 0.99846695689484477043
0.99810661701485514641 -0.00030517578125000000 0.99812920438125729561
0.99777368875220417976 0.00000000000000000000 0.99782193917781114578
0.99798910086974501610 0.00030517578125000000 0.99797881394624710083
0.99798714602366089821 -0.00030517578125000000 0.99796623829752206802
0.99733591498807072639 -0.00030517578125000000 0.99737271666526794434
0.99738420499488711357 0.00030517578125000000 0.99731908272951841354
0.99858933826908469200 0.00000000000000000000 0.99866439774632453918
0.99918560683727264404 -0.00030517578125000000 0.99927572812885046005
0.99825186049565672874 -0.00061035156250000000 0.99833006644621491432
0.99864477431401610374 0.00000000000000000000 0.99868657672777771950

2.2.30 ccurPMFC_Add_Irq()

2.2.31

This call will add the driver interrupt handler if it has not been added. Normally, the user should not use this
call unless they want to disable the interrupt handler and then re-enable it.

/******************************************************************************

int ccurPMFC Add Irqg(void *Handle)

Description: By default, the driver assigns an interrupt handler to handle
device interrupts. If the interrupt handler was removed using
the ccurPMFC Remove Irqg(), then this call adds it back.

Input: void *Handle (Handle pointer)
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC LIB NO ERROR (successful)
# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (library not open)
# CCURPMFC_LIB IOCTL FAILED (driver ioctl call failed)

*****************************************************************************/

ccurPMFC_BoardExpirationTimeRemaining()
This call provides useful information about the expiration date of the card if it has restricted licensing.

/******************************************************************************

_ccurpmfc lib error number t

ccurPMFC BoardExpirationTimeRemaining (void *Handle,
time t *SecondsToExpire,
ccurpmfc date string t *GmtDateTimeString,
ccurpmfc date string t *LocalDateTimeString,

_ccurpmfc firmware state *FirmwareState)

Description: Number of seconds to expire on a restricted card

Input: void *Handle (Handle pointer)
Output: time t *SecondsToExpire (seconds to expire)
ccurpmfc date string t *GmtDateTimeString (GMT date/time
string)
char date[CCURPMFC DATE TIME STRING SIZE]
ccurpmfc date string t *LocalDateTimeString (Local date/time
string)

char date[CCURPMFC DATE TIME STRING SIZE]
_ccurpmfc firmware state *FirmwareState (Firmware State)
# CCURPMFC_FIRMWARE STATE UNRESTRICTED
# CCURPMFC_ FIRMWARE STATE RESTRICTED
# CCURPMFC_FIRMWARE STATE EXPIRED
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO_ERROR (successful)
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# CCURPMFC_ LIB BAD HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_ OPEN (library not open)
******************************************************************************/

Mandatory arguments to the call are *Handle and *SecondsToExpire. Rest of the arguments are optional and
be set to NULL.

*SecondsToExpire — If the board has an expiration date, this call will return the number of seconds this card
can be used before it expires. Once the card has expired, this call will not be reached as
the device open will fail with an authorization error.

It the board has no expiration date, this call will return zero as the number of seconds.

*GmtDateTimeString — If the board has an expiration date, this ascii GMT date representation of the
expiration date is available in this variable if it is not NULL

*LocalDateTimeString — If the board has an expiration date, this ascii Local date representation of the
expiration date is available in this variable if it is not NULL

*FirmwareState — This returns the current state of the installed firmware. | can be one of:
-  CCURPMFC_FIRMWARE_STATE_UNRESTRICTED. This firmware has no restrictions.

-  CCURPMFC_FIRMWARE_STATE_RESTRICTED. This firmware has restrictions. It is possible
that and expiration date restriction is not present.

-  CCURPMFC_FIRMWARE_STATE_EXPIRED. This firmware has restrictions. One of the
restrictions is the expiration date which has expired. Typically, you may not see this state as the
utility will fail during the open with an authentication error.

2.2.32 ccurPMFC_Clear_Driver_Error()

This call resets the last driver error that was maintained internally by the driver to CCURPMFC_SUCCESS.

/******************************************************************************

_ccurpmfc lib error number t ccurPMFC Clear Driver Error (void *Handle)

Description: Clear any previously generated driver related error.

Input: void *Handle (Handle pointer)

Output: none

Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO_ERROR (successful)
# CCURPMFC_LIB BAD HANDLE (no/bad handler supplied)
# CCURPMFC_LIB NOT OPEN (device not open)

# CCURPMFC_LIB IOCTL FAILED (driver ioctl call failed)

******************************************************************************/

2.2.33 ccurPMFC_Clear_Lib_Error()

This call resets the last library error that was maintained internally by the API.

/******************************************************************************

_ccurpmfc lib error number t ccurPMFC Clear Lib Error(void *Handle)

Description: Clear any previously generated library related error.

Input: void *Handle (Handle pointer)
Output: none
Return:  ccurpmfc lib error number t
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# CCURPMFC LIB NO ERROR (successful)
# CCURPMFC_LIB_BAD HANDLE (no/bad handler supplied)
# CCURPMFC LIB NOT OPEN (device not open)
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2.2.34 ccurPMFC_Clock_Generator_Soft_Reset()
Perform a soft clock reset on all the output clocks.

/*********k**************************k*******************************************

_ccurpmfc lib error number t ccurPMFC Clock Generator Soft Reset (void *Handle)

Description: Perform Soft Reset to Clock Generator

Input: void *Handle (Handle pointer)
Output: none
Return:  ccurpmfc lib error number t
# CCURPMFC_LIB NO_ ERROR (successful)
# CCURPMFC LIB BAD HANDLE (no/bad handler supplied)
(

# CCURPMFC_LIB NOT OPEN device not open)
# CCURPMFC LIB CLOCK IS NOT ACTIVE (Clock is not active)

******************************************************************************/

2.2.35 ccurPMFC_Clock_Get_Generator CSR()
Return the clock generator control and status register.

/******************************************************************************

_ccurpmfc lib error number t
ccurPMFC Clock Get Generator CSR (void *Handle,
ccurpmfc clkgen csr t *CgCsr)

Description: Get Generator Control and Status information

Input: void *Handle (Handle pointer)
Output: ccurpmfc clkgen csr t *CgCsr (pointer to clock
generator csr)
_ccurpmfc clkgen interface t interface

# CCURPMFC CLOCK_ GENERATOR INTERFACE IDLE

# CCURPMFC_CLOCK_ GENERATOR INTERFACE BUSY
_ccurpmfc clkgen output t output

# CCURPMFC_CLOCK_ GENERATOR OUTPUT DISABLE

# CCURPMFC_ CLOCK GENERATOR OUTPUT ENABLE
_ccurpmfc clkgen state t state

# CCURPMFC_ CLOCK GENERATOR ACTIVE

# CCURPMFC CLOCK GENERATOR RESET

Return:  ccurpmfc lib error number t

# CCURPMFC_LIB NO ERROR (successful)

# CCURPMFC_LIB BAD HANDLE (no/bad handler
supplied)

# CCURPMFC_LIB NOT OPEN (device not open)

# CCURPMFC_LIB INVALID ARG (invalid argument)

# CCURPMFC_LIB NO_ LOCAL REGION (local region not
present)

******************************************************************************/

2.2.36 ccurPMFC_Clock_Get_Generator_Info()
This call returns the clock generator information for the selected output.

/******************************************************************************

_ccurpmfc 1lib error number t
ccurPMFC Clock Get Generator Info (void *Handle,
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_ccurpmfc_clock generator output t WhichOutput,
ccurpmfc clock generator info t *CgInfo)

Description: Get Clock Generator Information

Input: void *Handle (Handle pointer)
_ccurpmfc_clock generator output t WhichOutput (select output)

# CCURPMFC_CLOCK_GENERATOR_ OUTPUT 0
# CC