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1. Introduction

This document provides the softe interface to theccurpmfc driver which communicate with the
ConcurrentReatTime PCI ExpressProgrammable MultFunctionFPGA I/O Card MIOC). For additional
information on programming, please refer to @encurrentRealTime PCle Programmable MultiFunction
I/O Cards (MIOC) Design SpecificatiofNo. 0610104 document.

The software package that accompanies this board provides the ability for advanced users to communicate
directly with the board via the drivaoctl(2) andmmap(2)system calls. Whenrpgramming 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 correcogrammingwill result in unpredictabl&ehavior

Additionally, the software packags accompanied with an extensive set of application programming interface
(API) calls that allow the user to access all capabilities of the board. ThibAd?y alsoallows the user the
ability to communicate directly with the board through tbetl(2) and mmap(2)system callsin this case
there is aisk of this direct accessonflicting with API calls andhereforeshould only beusedby advanced
users who are intimately familiarith the hardware, board registers and the driver code.

Various exarple tests have been provided in testandtest/lib directories to assist the userdeveloping
their applications.

1.1 Related Documents

1 PCle Programmable MulfrunctionDriver Instalation on RedHawk Release Notag ConcurrenReat
Time.

1 PCleProgrammale Multi-FunctionCardI/O (MIOC) Design Specificatio(No. 0610104 by
ConcurrenRealTime.

2. Software Support

Software support is provided for users to communicate directly with the board using the kernel system calls
(Direct Driver Accessr the suppkdAPI. 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 syss#im
open(2).

int fp;
fp = open( A/ gnefaO/0c,c UO_ RDWR) ;

The f il & pip thénnused ms ad 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 na satisfied, the call wi || fail. Tpmfe< nduenv>i 0c ew hnear nee
numis a digit 0.9 which represents the board number that is to be accddasidally, the driver only allows

one application to open a board at a tifflee reason for this is that the application can have full access to the
card, @en at the board and API level. &nother application were to communicate with the same card
concurrently, the results would be unpredictable unless proper synchronizdt@meen applicationds
performed external to the driverThis driver allows multiple applications to open the same board by
specifying the additionadflag O APPEND It is then the responsibility of the user to ensure that the various
applications communit¢iig with the same cards are properly synchronized. Various tests supplied in this
package has th@_ APPENDflags enabled, however, it is strongly recommended that only one application be

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

PageB of 205



used with a single card at a time, unless the user is well awdi@iothe 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 theesificioctl command.

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

w h e rf gusbthedfile pointer that is returned from thpen(2)system call<IOCTL_COMMAND>is one of
theioctl commands below anarg is a pointer to an argumethat could be anything and is dependent on the
command being invoked. If no argument is required for a specific command, theiNg#ilio

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_GERDC READ_MODE
IOCTL_CCURPMFC_GEDAC WRITE_MODE
IOCTL_CCURPMFC_INIT_BOARD
IOCTL_CCURPMFC_INTERRUPT_TIMEOUSECONDS
IOCTL_CCURPMFC_MMAP_SELECT
IOCTL_CCURPMFC_NO_COMMAND
IOCTL_CCURPMFC_PCI_CONFIG_REGISTERS
IOCTL_CCURPMFC_REMOVE_IRQ
IOCTL_CCURPMFC_RESET_BOARD
IOCTL_CCURPMFC_SELECADC READ_MODE
IOCTL_CCURPMFC_SELECDAC WRITE_MODE
IOCTL_CCURPMFC_WAIT_FOR_INTERRUP
IOCTL_CCURPMFC_WAIT_FOR_DAC_FIFO_TO_DRAIN
IOCTL_CCURPMFC_RELOAD_FIRMWARE
IOCTL_CCURPMFC_GET_ALL_BOARDS_DRIVERFO
IOCTL_CCURPMFC_WAKEUP_DIO_COS_INTERRUPT
IOCTL_CCURPMFC_WAIT_FOR_DIO_COS_INTERRUPT

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

IOCTL_CCURPMFC ADD_IRQ: Thisioctl does not have any arguments. Its purpose is to setup the driver
interrupt handlerto handle interrupts. Iupport forMSI interrupts areconfigured they wil be enabled.
Normally, there is no need to call thétl as the interrupt handler is already added when the driver is loaded.
Thisioctl shouldonly beinvoked if the user has issued 1@CTL CCURPMFC_REMOVE_IRQall earlier

to remove the interruptamdler.

IOCTL_CCURPMEC DISABLE PCI_INTERRUPTSThisioctl does not have any arguments. Its purpose is
to disable PCI interrupts. T h i <or witaslab calis lcould tintbat.d6t b e
The driver handles enabling and disablimigrrupts during its normal course of operation.
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IOCTL_CCURPMFEC ENABLE_PCI_INTERRUPTShis ioctl does not have any arguments. Its purpose is
to enable PCIlI interrupts. Thi sorwritedas$ calls boalditimduh e be u s
driver handles enabling and disabling interrupts during its normal course of operation.

IOCTL_CCURPMFEC GET_DRIVER_ERRQRThe argument supplied to thiectl is a pointer to the
ccumpmfc user_error_tstructure. Information on the structure is locatedhccurpmfc_userh include file.
The error returned is the last reported error by the driver. If the argument poiNtéklis the current error is
reset tocCCURPMFC_SUCCESS

IOCTL_CCURPMFC GET_DRIVER_INFO:The argument supplied to thiectl is a pointe to the
ccumpmfc driver_info_tstructure. Information on the structure is located indtwpmfc userh include file.
Thisioctl provides useful driver information.

IOCTL_CCURPMFEC GET PHYSICAL_MEMORYThe argument supplied to thigctl is a pointer tothe
ccurpmfc_user_phys_mensttucture. Information on the structure is located indti@pmfc userh include

file. If physical memory is not allocated, the call will faotherwise the call will return the physical memory
address and size in bytes. Tdrdy 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 resalttuding but not limited to
corrupting the kernel and any device connected to the system.

IOCTL_CCURPMFC GET ADC READ_MODE: The argument supplied to thisctl is a pointerto an
unsigned long int The value returned will be one of th&DC read modes s defined by theenum
_ccurpmfc_driverADC_read mode_tocated in theecurpmfc_usethinclude file.

IOCTL_CCURAOCC GET DAC WRITE MODE: The argument supplied to thisctl is a pointerto an
unsigned long int The value returned will be one of tH2AC write modes as defined by thenum
_ccumpmfc driver DAC_write mode_tocated in theecurpmfc_userh include file.

IOCTL_CCURPMEC INIT_BOARD Thisioctl does not have any arguments. This call resets the board to a
known initial default statel his call is curently identical to theOCTL_CCURPMFC_RESET_BOARDall.

IOCTL_CCURPMFEC INTERRUPT TIMEOUT_ SECONDShe argument supplied to thisctl is a pointer
to anint. It allows the user to change the default tiou from 30 seconds to user supplied tiowg. Thisis
the time that the read call will wait before it times out. The call could tintéf a DMA fails to complete.
The device should have been opened in the block mMOdBIOQNBLOCK not set) for reads to wait fan
operation to complete.

IOCTL_CCURPMFC MMAP_SELECT: The argument to this ioctl is a pointer to the
ccumpmfc_mmap_select gtructure. Information on the structure is located incthepmfc_useth include file.

This call needs to be made prior to thenap(2)system call so as to direct thamap(2)call to perform the
requested mapping specified thys ioctl. Thefour possible mappings that are performed by the driver are to
mmapthe local register spac(CCURPMFC_SELECT_LOCAL_MMAR)the configuration register space
(CCURPMFC_SELECT_CONFIG_MMAP) the physical memory
(CCURPMFC_SELECT_PHYS_MEM_MMAP)hat is created by theammap(2) system call and the
driver/library mappinCCURPMFC_SELECT_DRIVER_LIBRARY_MMAP)

IOCTL CCURPMEC NO_COMMAND:This ioctl does not have any arguments. It is only provided for
debugging purpose and should not be wEed serves no purpose for thgplication

IOCTL_CCURPMFC_PCl_CONFIG_REGISTERBe argument supplied to thisctl is a pointer tothe
ccurpmfc_pci_config_reg_addr_mappirgstructure whose definition is locatdd the ccumpmfc userh
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 catherwise reads will timeut.

IOCTL_CCURPMFC RESET BOARDThisioctl does not have any arguments. This call resets the board to
a known initial default stat&his call is currently identical to tHOCTL_CCURPMFC_INIT_BOARDcall.

IOCTL_CCURPMFC SELECTADC READ_MODE The argument supplied to thisctl is a pointerto an
unsigned long int The value set will be one of thADC read modes as defined by theum
_ccurpmfc_driverADC_read mode_tocated in thecurpmfc_use.hinclude file.

IOCTL_CCUROCC SELECTDAC WRITE MODE The argument supplied to thisctl is a pointerto an
unsigned long int The value set will be one of thBAC write modes as defined by thenum
_ccumpmfc driver DAC_write mode_tlocated in thecurpmfc_userh include file.

IOCTL_CCURPMFEC WAIT_FOR_INTERRURT The argument to thisioctl is a pointer to the
ccumpmfc driver_int_tstructure. Information on the structure is located indbpmfc userh include file.
The user can wait for a DMAr Analbg signalcomplete interrupt. If a timeut value greater than zero is
specified, the call will timeut after the specified seconds, otherwise it will not time

IOCTL_CCURPMFC_WAIT_FOR_DAC_FIFO_TO_DRAINhe argument to thisoctl is a pointer to
threshold The call will block until the samples in the DAC FIFO falls below the threshold value

IOCTL_CCURPMFC_RELOAD_FIRMWAREhis ioctl does not have any arguments. This call performs a
reload of the latest firmware that was loaded into the bo@ygically, this is used after a new firmware has
been installedit eliminates the need to reboot the kernel after a firmware update.

IOCTL_CCURPMFC_GET_ALL BOARDS DRIVER_INFThe argument to thigoctl is a pointer to
ccurpmfc_all_boards_driver_infdt provides the ability to supply all driver informatidor all the ccurpmfc
cards in the systeto the user

IOCTL_CCURPMFC WAKEUP DIO_COSINTERRUPT This ioctl does not have any arguments The
purpose of this call is to wake wup a process that is blockedingu the
IOCTL_CCURPMFC_WAIT_FOR_DIO_COS_INTERRU®d waiting fora DIO changeof-stateinterrupt.

\

IOCTL_CCURPMFC WAIT _FOR DIO_COS_INTERRUHRNe argument to thioctl is a pointer to the
ccurpmfc_driver_dio_cos_int structure. Information on thetructure is located in thecumpmfc userh
include file. The user can wait for@O complete interruptvith the WakeuplnterruptMasnask. This call
blocks indefinitely until a DIO changef-state interrupt occursf a changeof-state interrupt occurs, ighcall
returns useful DIO related statistics to the us€n cancel a pending wait, users can use the
IOCTL_CCURPMFC_WAKEUP_DIO_COS_INTERRUPT ioc#]).

2.1.3 mmap(2) system call

This system call provides the ability to map either the local board registersonfiguration board registers
create and map a physical memory that can be used for userobbtiver/library structure mappinérior to
making this system call, the wuser needs to issue tbetl(2) system call with the
IOCTL_CCURPMFC_MMAP_SELECTcommand. When mapping either the local board registers or the
configuration board registers, thaetl call returns the size of the register mapping which needs to be specified
in themmap(2)call. In the case of mapping a physical memory, the size of @iysemory to be created is
supplied to thenmap(2)call.

int* munmap_local_ptr;

ccur pmfc _local_ctrl_data_t *local_ptr;
ccur pmfc_mmap_select t mmap_select;
unsigned long mmap_local_size;
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mmap_select.select = CCUR PMFCSELECT _LOCAL_MMAP;
mmap_select.offse  t=0;

mmap_select.size=0;

ioctl(fp, IOCTL_CCUR PMFC MMAP_SELECT,(void *)&mmap_select);
mmap_local_size = mmap_select.size;

munmap_local_ptr = (int *) mmap((caddr_t)O0, map_local_size,
( PROT_READ|PROT_WRITE), MAP_SHARED, fp, 0);

local_ptr = (ccur pmfc _local_ctrl_data t *ymunmap_local_ptr;
local_ptr = (ccur pmfc _local_ctrl_data t *)((char *)local_ptr +
mmap_select.offset);

if(munmap_local_ptr != NULL)
munmap((void *)munmap_local_ptr, mmap_lo cal_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 tbeurPMFC_ADC_Set Driver_Read_Mdjecall.

CCURPMFC_ADC_PIO_CHANNELPerform.channel regigrs programmed I/O reads.
CCURPMFC_ADC_PIO_FIFOPerform FIFO reads using programmed 1/O.

2.1.5 write(2) system call

This system call currently supports DAC programmed I/O writes of channel registers and FIFO. The option
selected is determined by tbeurPMFC DAC_Set_DriverWrite_Modd) call.

CCURPMFCDAC_PIO_CHANNEL Perform .channel registers programmed 1/O writes.
CCURPMFC_DAC_PIO_FIFOPerform FIFO writes using programmed 1/O.
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2.2 Application Program Interface (API) Access

The API is the recommended methodcommunicating with the boarfdr most usersThe following are a
list of calls that are available.

ccur PMFC 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_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()

ccurPM FC_ADC_Set_Offset_Cal()
ccurPMFC_ADC_Set_Positive_Cal()
ccurPMFC_ADC_Write_Channels_Calibration()
ccur PMFC Add_Irqg()
ccurPMFC_BoardExpirationTimeRemaining 0
ccur PMFC Clear_Driver_Error()

ccur PMFC Clear_Lib_Error()

ccurPMFC_Clock_Generator_Soft_Reset 0
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()
ccurPMFC_Clock_Get_Generat or _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_G et _Generator _Zero_Delay()
ccurPMFC_ReturnOutputFrequency()
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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()
ccur PMFC Close()

ccurPMFC_Compute_All_Output  _Clocks()
ccurPMFC_Convert_Physmem2avmm_Address()
ccurPMFC_Create_UserDioCoslinterruptHandler()
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 0
ccurPMFC_DAC_Perform_Gain _Calibration 0
ccurPMFC_DAC_Perform_ Offset _Calibration 0
ccurPMFC_DAC_Read_Channels_Calibration 0)
ccurPMFC_DAC ReadBack _Channels ()

ccurPMFC_DAC Read_Channels()
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()
ccurPMFC_DAC_Set_Gain _Cal()
ccurPMFC_DAC_Set_Offset_Cal()
ccurPMFC_DAC_Set_Update_Source_Select()
ccurPMFC_DAC_Wait_For_Cha nnel_ldle()
ccurPMFC_DAC_Wait_For_Fifo_To_Drain()
ccurPMFC_DAC Write _Channels()

ccur PMFC DataToVolts()
ccurPMFC_Destroy_AllUserProcess()
ccurPMFC_Destroy_UserDioCoslInterruptHandler 0
ccurPMFC_Destroy _UserProcess()
ccurPMFC_DIO_Activate()

ccurPMF C_DIO_Get_ Channel s_Polarity ()
ccurPMFC_DIO_Get_COS_Channels_Edge_Sense()
ccurPMFC_DIO_Get_COS_Channels_Enable()
ccurPMFC_DIO_Get_COS_Channels_Mode()
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ccurPMFC_DIO_Get_COS_Channels_Overflow()
ccurPMFC_DIO_Get_COS_Channels_Status()
ccurPMFC_DIO_Get_Inpu t_Channels_Filter 0
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_Regi sters()
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_ Channel s_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_ C  hannel_Registers()
ccurPMFC_DIO_Write_ Output_Channel_ High_ Registers()
ccurPMFC_DIO_Write_Output_Channel_ Low_Registers()

ccur PMFC Disable_Pci_lInterrupts()
ccurPMFC_DMA_Configure()
ccurPMFC_DMA_Fire()

ccur PMFC Enable_Pci_Interrupts()
ccurPMFC_Fast_Mem cpy()
ccurPMFC_Fast_Memcpy_Unlocked()
ccurPMFC_Fast_ Memcpy_Unlocked _FIFO()
ccurPMFC_Fraction_To_Hex()
ccurPMFC_Get_All_Boards_Driver_Info 0
ccurPMFC_Get_Board_CSR()

ccur PMFC Get_Board_Info()
ccurPMFC_Get_ Calibration_ CSR)

ccur PMFC Get_Driver_Error( )

ccur PMFC Get_Driver_Info()
ccurPMFC_Get_Interrupt_Status()

ccur PMFC Get_Interrupt_Timeout_Seconds()
ccur PMFC Get_Lib_Error()
ccurPMFC_Get_Library Info 0

ccur PMFC Get_Mapped_Config_Ptr()
ccurPMFC_Get_Mapped_Driver_Library_Ptr()
ccur PMFC Get_Mapped _Local_Ptr()

ccur PMFC Get_Open_File_Descriptor()

ccur PMFC Get_Physical_Memory()
ccurPMFC_Get_RunCount_UserProcess()
ccur PMFC Get_TestBus_Control()

ccur PMFC Get_Value()
ccurPMFC_Hex_To_Fraction()

ccur PMFC Initialize_Board()
cCurPMFC_IpCore_COS_Ac tivate ()
ccurPMFC_IpCore_COS_Configure()
ccurPMFC_IpCore_COS_Decode_Timestamp()
cCurPMFC_IpCore_COS Get _Info ()
ccurPMFC_IpCore_COS_Read ()
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cCurPMFC_IpCore_COS_Start Stop ()
ccurPMFC_IpCore_Get_Info ()
ccurPMFC_IpCore_Get_Mapped_Ptr ()
ccur PMFC MMap_Physical_Memory()
ccur PMFC Munmap_Physical_Memory()
ccurPMFC_NanoDelay()

ccur PMFC Open()
ccurPMFC_Pause_UserProcess()
ccurPMFC_Program_All_Output_Clocks()
ccur PMFC Read()
ccurPMFC_Reload_Firmware()

ccur PMFC Remove_Irq()

ccur PMFC Reset_Board()

ccurPM FC_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_ SDRAMWrite()
ccurPMFC_Set Board CSR()
ccurPMFC_Set_ Calibration_ CSR)
ccurPMFC_Set_Interrupt_Status()

ccur PMFC Set_Interrupt_Timeout_Seconds()
ccur PMFC Set_TestBus_Control()

ccur PMFC Set_Value()
ccurPMFC_SPROM_Read()
ccurPMFC_SPROM_Read_Item()
ccurPMFC_SPROM_Write()
cCurPMFC_SPROM_Write_Item( )
ccurPMFC_SPROM_Write_Override()
ccur PMFC Transfer_Data ()
ccurPMFC_Update_Clock_Generator_Divider()
ccurPMFC_UserProcess_Command()
ccur PMFC VoltsToData()

ccur PMFC Wait_For_Interrupt 0
ccur PMFC Write()
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2.2.1 ccurPMFC_Abort_ DMA()

This call will abort ay 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 ccur PMFC Abort_ DMA(void *Handle)

Description: Abort any DMA in progress
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_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

* Kkkkkkkkkkkkkk Kkkkkkkkkkkkkkkkkkk /

2.2.2 ccurPMFC_ADC_ Activate()

This call must be the first call to activate the ADC. Without activation, all other calls willTfaél.user can
also usehis call to return the current state of the ADC without any change.

[** * * *kkkhkkkk * * *kkk *

_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_DO_NOT_CHANGE

Output: _ccurpmfc_adc_all_enable_t *C urrent_state (active/deactive)
# CCURPMFC_ADC_ALL_DISABLE
# CCURPMFC_ADC_ALL_ENABLE

Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFCLIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGI® (local region not present)
Fekkkok /

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

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)
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_ccurpmfc_adc_mask_t adc_mask (selected ADC mask)
# CCURPMFC_ADC_MASK_@
# CCURPMFC_ADC_MASK_8_15
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
_cc urpmfc_adccsr_dataformat_t adc_data_format;
# CCURPMFC_ADC_OFFSET_BINARY
# CCURPMFC_ADC_TWOS_COMPLEMENT
_ccurpmfc_adccsr_input_range_t adc_input_range;
# CCURPMFC_ADC_BIPOLAROV
# CCURPMFC_ADC_BIPOLAR_5V
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_ADCIS_NOT_ACTIVE  (ADC is not active)

2.2.4 ccurPMFC_ADC_Get_Driver_Read_Mode()

This call returns the current driv&DC read modeWhen aread(2)system call is issued, it is thmode that
determines the type of read being performed by the driver.

[** * * *kkkhkkkk * * *kkk *

_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

Inp ut: 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_er ror_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)
*hkkkkkkkkkkkhkkkkhkkhhhhhhhhhhhhhhhhhis *****************************************/

2.2.5 ccurPMFC_ADC_Get Fifo_Channel_Seledf)

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

/ * * * * * * * * * *

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Pagel8 of 205



_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 Ge t 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_ADQCCHANNEL_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_CHANNELMASK
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)

ot * essp]

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

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkkkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Get_Fifo_Info (voi d *Handle,
ccurpmfc_adc_fifo_info_t *adc_fifo)

Description: Get ADC FIFO control and Status information

Input: void *Handle (Handle pointer)
Out put: 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
_ccurpmfc_adc_fifo_underflow_t underflow;
# CCURPMFC_ADC_FIFO_NO_UNDERFLOW
# CCURPMFC_ADC_FIFO_UNDERFLOW
_ccurpmfc_adc_fifo_full_t full;
# CCURPMFC_ADC_FIFO_NOT_FULL
# CCURPMFC_ADC_FIFO_FULL
_ccurpmfc_adc_fifo_threshold_t threshold_exceeded;
# CCURPMFC_ADC_FIFO_THRESHOLD_NOT_EXCEEDED
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# CCURPMFC_ADC_FIFO_THRESHOLD_EXCEEDED
_ccurpmfc_adc_fifo_empty t  empty;

# CCURPMFC_ADCFIFO_NOT_EMPTY

# CCURPMFC_ADC_FIFO_EMPTY

uint data_counter;

uint threshold;

uint max_threshold,;
uint driver_threshold;

_ccurpmfc_adc_channel_mask_t channel_select_mask;
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BADHANDLE (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)

/

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

J** *kkFFKKKAH * * * *kkFFh*KKK * *

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Get_Fifo_Threshold(void *Handle,
uint *adc_threshold)

Description: ADC Get Fifo Threshold

Input: void *Handle (handle pointer)
Output: uint *adc_threshold (ADC fifo threshold)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BADHANDLE (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 pres ent)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE  (ADC is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.8 ccurPMFC_ADC_Get Negative Cal)
This call returns the ADC negative calibration information fottedl channels.

[** Kk kK hIIIFFK** Kk kFhhIIIFFKI*K

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Get_Negative_Cal(void *Handle,
ccurpmfc_adc_cal_t *cal)

Descript ion: 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 FloatfCCURPMFC_MAX_ADC_CHANNELS];
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_IB_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)

*kkkkk ************************************************************************/
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typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
} ccurpmfc_adc_cal_t;

2.2.9 ccurPMFC_ADC_Get Offset_Cal()
This call returns th&DC offset calibration information for all the channels.

I‘ * * * *kk *

_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 FloatfCCURPMFC_MAX_ADC_CHANNELS];
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handl er 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)

typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
} ccurpmfc_adc_cal_t;

2.2.10 ccurPMFC_ADC_Get Positive_Cal)
This call returns the ADC positive calibration information for all the channels.

[** *kk Kk kIR IFFKh** Kk kK h*IIFFKI**

_ccurpmfc_lib_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)
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_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 regio n not present)
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

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

typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX _ADC_CHANNELS];
} ccurpmfc_adc_cal_t;
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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
Output: none
Return: _ccurpmfc_li b_error_number_t
# CCURPMFC_LIB_NO_ERROR
# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN
# CCURPMFCLIB_NO_LOCAL_REGION
# CCURPMFC_LIB_NO_RESOURCE
# CCURPMFC_LIB_IO_ERROR
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE

*kkkkkkkkkk

(handle pointer)

(successful)
(no/bad handler supplied)
(library not open)
(local region not present)

(no free PLL available)

(read error)
(ADCisn

ot active)

(Clock is not active)

/

2.2.12 ccurPMFC_ADC_Perform_External_Negative Calibration()

Use this call to perform an externagative calibration. Prior to calling this function, the ADC inputs must be
provided with a negative signal close 0 Volts, otherwise this call will fail. Additionally, the user can

specify a range of channels.

[** * * *kkkkkkkk * *

_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

Description: Perform ADC External Negative Calibration

ReferenceVoltage)

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_err or_number_t
# CCURPMFC_LIB_NO_ERROR
# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN
# CCURPME_LIB_INVALID_ARG
# CCURPMFC_LIB_NO_LOCAL_REGION
# CCURPMFC_LIB_NO_RESOURCE
# CCURPMFC_LIB_IO_ERROR
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE

(successful)

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

(invalid argument)

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

(ADC is not active)
(Clock is not active)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE

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, theassespecify 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.

/ * * * * * * * * * * *
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_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_ad c¢_channel_t chan_end (end channel)

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)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkkkkkkkkk * * * x/

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 positiveignal close to +10 Volts, otherwise this call will fail. Additionally, the user can
specify a range of channels.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Perform_ Externa |_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 ch an_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 reg ion not present)
# CCURPMFC_LIB_NO_RESOURCE (no free PLL available)

# CCURPMFC_LIB_I0_ERROR (read error)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE  (ADC is not active)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

2.2.15 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)
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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)

# C CURPMFC_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
calibréion.

[** * * *kkkhkkkk * * *kkk *

_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)

*kkkkkkkk * *kkkkkkkk Fkkkkk /

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

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Perform_ Positiv  e_Calibration(void *Handle)

Description: Perform ADC Positive 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 (Clo ck is not active)
* * * * * * * /
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2.2.18 ccurPMFC_ADC_Read_Channely)

This call provides the user an easy method of reading the ADC channels. User can supply a channel mask. If
pointer toadc_csris NULL, then the routine itself computes the current ADC configuration. For performance,

the user should get the current ADC configuration usingcthePMFC_ADC_CSR(gall to get the current
settings and pass it to this routine. Hence, if the configurasiamt changed, the user can continuously
invoke ccurPMFC_ADC_Rad Channels()routine without incurring the additional overhead of routine
calling theccurPMFC_ADC_CSR(all.

I‘ * * * *kk * *
_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Read_Channels(void *Handle,
_ccurpmfc_adc_channel_mask_t ChanMask,
_ccurpmfc_adc_csr_t *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)
# 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_$#A 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
# CCURPMFCADC_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 *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_ADGJPDATE_CLOCK_6
_ccurpmfc_adccsr_input_signal_t  adc_input_signal
# CCURPMFC_ADC_EXTERNAL_SIGNAL
# CCURPMFC_ADC_CALIBRATION_BUS
_ccurpmfc_adccsr_data_format_t adc_data_format
# CCURPMFC_ADC_OFFSET_BINARY
# CCURPMFC_ADC_TWOS_COMPLEMENT
_ccurpmfc_adccsr_input_range_t adc_input_range
# CCURPMFC_ADC_BIPOLAR_10V
# CCURPMFC_ADC_BIPOLAR_5V
Output: ccurpmfc_adc_volts_t *adc_volts (pointer to ADC volts)
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_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 (library not open)
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# CCURPMFC_LIB_INVALID_ARG (invalid a rgument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_ADC_IS NOT_ACTIVE (ADC is not active)

Hkkkkk wkkkRK|

2.2.19 ccurPMFC_ADC_Read_Channels_Calibration)

This routine reads thADC channel calibration registers and dumps them to the user specifiddl tfile.file
name specified is NULL, then information is writtenstdout.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Read_Channels_Calibration(void *Handle,

char *filename)

Description: Read ADC Channels Calibration
Input: void *Ha ndle (handle pointer)
Output: char *filename (pointer to filename)
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_CANNOT_OPEN_FILE (cannot open calib. file)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

Fkkkkkkkkkkkkk xxx/

2.2.20 ccurPMFC_ADC_Reset_Fifd)

This call provides the ability to reset the ADC Fifothe poweron stag. User can elect to activate the FIFO
after a resein order fordata collectiorio resume immediately.

J** *kkFFhKKKH * *kkFFKRKKH * * *kk KKK

_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 a ctivate (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 p resent)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.21 ccurPMFC_ADC_Set_CSR)

This call sets the DAC control registers for the selected channel group.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t

ccurPMFC_ADC_Set_CSR (void *Handle,
_ccurpmfc_adc_mask_t adc_mask,
ccurpm fc_adc_csr_t adc_csr)
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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_adc_csr_t adc_csr (pointer to ADC csr)
_ccurpmfc_adccsr_update_clock_t  adc_update_clock;
# CCURPMFC_ADGJPDATE_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_CLO@K
# CCURPMFC_ADC_UPDATE_CLOCK_5
# CCURPMFC_ADC_UPDATE_CLOCK_6
_ccurpmfc_adccsr_input_signal_t  adc_input_signal;
# CCURPMFC_ADC_EXTERNAL_SIGNAL
# CCURPMFC_ADC_CALIBATION_BUS
_ccurpmfc_adccsr_data_format_t adc_data_format;
# CCURPMFC_ADC_OFFSET_BINARY
# CCURPMFC_ADC_TWOS_COMPLEMENT
_ccurpmfc_adccsr_input_range_t adc_input_range;
# CCURPMFC_ADC_BIPOLAR_10V
# CCURPMFC_ADC_BIPOLAR_5V
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)

2.2.22 ccurPMFC_ADC_Set Driver_Read_Mode()

This call setsthe current drive ADC read modeWhen aread(2) system call is issued, it is this mode that
determines the type of read being perfed by the driver. Refer to thread(2) system callunder Direct
Driver Accessection for more information on the various modes.

[** *kkF kIR IFFK*K Kk kK h*IIFFKI**

_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 poin ter)
_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_NOERROR (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)
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2.2.23 ccurPMFC_ADC_Set Fifo_Channel_Seledf)
This call allows the user to select a set afratels that need to be captured in the ADC Fifo.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Set_Fifo_Channel_Select(void *Handle,
_ccurpmfc_adc_channel_mask_t
adc_fifo_channel_select_mask)

Description: ADC Set Fifo Channel Selection

Input: void *Handle (handle pointer)
_ccurpmfc_adc_channel_mask_t adc_fifo_channel_select_mask
(channel select mask)
# CCURPMFC_ADC_CHANNEL_MASK_0
# CCURPMFC_ADC_CHANNEL_MASK_1
# CCURPMFC_BAC_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_MA33
# CCURPMFC_ADC_CHANNEL_MASK_14
# CCURPMFC_ADC_CHANNEL_MASK_15
# CCURPMFC_ALL_ADC_CHANNELS_MASK
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (s uccessful)

# 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)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.24 ccurPMFC_ADC_Set_Fifo_Threshold)
This call allows thauser to set the ADC Fifo Threshold.

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Set_Fifo_Threshold(void *Handle,
uint adc_threshold)

Description: ADC Set Fifo Threshold

Input: void *Handle (handle pointer)

uint adc_threshold (ADC fifo threshold)
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 argume nt)
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# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)
/

2.2.25 ccurPMFC_ADC_Set Negatve_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. Additionallijg call will return theRAWvalue of the gain supplied that is written to

the board.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Set_Negative_Cal(void *Hand le,
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 FloatfCCURPMFC_MAX_ADC_CHANNELS];
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (su ccessful)

# 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)

xokk |

typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
} ccurpmfc_adc_cal_t;

2.2.26 ccurPMFC_ADC_Set Offset_Cal()

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

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkkkkkkk *% *

_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 (p ointer to board cal)
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO ERROR (successf ul)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (library not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)
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# CCURPMFCLIB_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 (A  DC is not active)
/

typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
} ccurpmfc_adc_cal_t;

2.2.27 ccurPMFC_ADC_Set Positive_Qal()

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, thisllowill return theRawvalue of the gain supplied that is written to

the board.

I‘ * * * *kk *

_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 FloatfCCURPMFC_MAX_ADC_CHANNELS];
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (success ful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (library not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPME_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_NO_RESOURCE (no free PLL available)

# CCURPMFC_LIB_10_ERROR (read error)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (  ADC is not active)

*kkkkkkkhkkkkk *% *kkkkkkkk * *kkkkk xx/

typedef struct {
uint Raw[CCURPMFC_MAX_ADC_CHANNELS];
double FloatfCCURPMFC_MAX_ADC_CHANNELS];
} ccurpmfc_adc_cal_t;

2.2.28 ccurPMFC_ADC_Write_Channels_Calibration()
This call allows the user to write the calibration registers from a user supplied calibration file.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkkkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_ADC_Write_Chann els_Calibration(void *Handle,
char *filename)

Description: Write Channels Calibration

Input: void *Handle (handle pointer)
Output: char *filename (pointer to filename)
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)
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# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CANNOT_OPEN_FILE (cannot open calib. file)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

/

2.2.29 ccurPMFC_Add_Irq()

This call will add the driver interrupt handler if it has not been added. Normally, the usét sbbuse this
call unless they want to disable the interrupt handler and thenatae it.

I‘ * * * * * * *

i nt ccur PMFCAdd_Irg(void *Handle)

Description: By default, the driver as signs an interrupt handler to handle
device interrupts. If the interrupt handler was removed using
the ccurPMFC_Remove_Irq(), 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)

Kkkkkkkkkkkkkkkkkkkk * * * * /

2.2.30 ccurPMFC_BoardExpirationTimeRemaining()
This call provides useful information about the expiratiatecdf the card if it has restricted licensing.

[** * * *kkkhkkkk * * *kkk *

_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  *LocalDat eTimeString (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)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (library not open)
Fekkkk Hekkkkk /

* * * * *

Mandatory arguments to thaltare*Handle and*SecondsToExpireRest of the arguments are optional and
be set taNULL.
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*SecondsToExpiré If the board has an expiration date, this call will return the number of seconds this card
can be used before it expir@nce the card has eired, thiscall 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.

*GmtDateTimeStringi If the board has an expiration date, this a€&&MT date representatiorof the
expiration date is available in this variable if it is not NULL

*LocalDateTimeStringi If the board has an expiration date, this ascii Local depeesentatiorof the
expiration date is available in this variable if it @ WNULL

*FirmwareStaté 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. fiossitle
that and expiration date restriction is not present.

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

2.2.31 ccurPMFC_Clear_Driver_Error()
This call resets the last driver error that was maintained internally by the drie@UBPMFC_SUCCESS

* kokkkkkkkkok * kokkkkkkkkok * * * Fokkkk
/

_ccurpmfc_lib_error_number_t ccur PMFC Clear_Driver_Error(void *Handle)
Description: Clear any previously generated driver related error.

Input: void *Handle (Handle pointer)
Output: none
Return: _c  curpmfc_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_LB_IOCTL_FAILED  (driver ioctl call failed)
* HhARRA IR, /

2.2.32 ccurPMFC_Clear_Lib_Error ()
This call resets the last library error that was maintained internally by the API.

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

_ccurpmfc_lib_error_number_t ccur PMFC 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

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkhkkkkkkkkkkkkkkkk
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2.2.33 ccurPMFC_Clock_Generator_Soft Resd)

Perform a soft clock reset on all the output clocks

/ * * * *kk * K*kkkkkkkkkkkkk

_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: _ccurpmf c_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)
Hekkkkk Fekkkokk /

2.2.34 ccurPMFC_Clock _Get_Generator CSR)
Return the clock generator control and status register.

[** * * *kkkhkkkk * * * *kkk

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator _CSR (void *Handle,
ccurpmfc_clkgen_csr_t *CgCsr)

Description: Get Generator Control and Status i nformation
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_COCK_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)

*kkkkkkkhkkkkk *% * * *kkkhkkkhkkkkk *% * * *kkkkk xx/

2.2.35 ccurPMFC_Clock_Get_Generator Info()
This call returns the clock gerator information for the selected output.

/******************************************************************************
_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator  _Info (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clock_generator_info_t  *Cglnfo)

Description: Get Clock Generator Information
Input: void *Handle ( Handle pointer)
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_ccurpmfc_clock_generator_output_t WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OQOUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccurpmfc_clock_generator_info_t *Cglinfo (pointer to clock
generator info)

__u6e4 M_divider_num

_u32 M_divider_den

__u6e4 N_divider_num

_u32 N_divider_den
_u32 R_divider_value

_u32 R_divider

_ccurpmfc_cg_zero_delay_t Zero Delay

# CCURPMFC_CG_ZERO_DELAY_MODE
# CCURPMFC_CG_NORMAL_MODE
_ccurpmfc_cg_stat_ctrl_voltsel_t Voltage_select
# CCURPMFC_CG_VOLTAGE_SELECT_1_8V
# CCURPMFCCG_VOLTAGE_SELECT_3 3V
_ccurpmfc_cg_input_xaxb_extclk_sel_t Input_xaxb_selection
# CCURPMFC_CG_INPUT_XAXB_USE_CRYSTAL
# CCURPMFC_CG_INPUT_XAXB_USE_EXTCLK_SOURCE
_ccurpmfc_cg_xaxb_p  ower_down_t Input_xaxb_power
# CCURPMFC_CG_XAXB_POWER_DOWN
# CCURPMFC_CG_XAXB_DO_NOT_POWER_DOWN
ccurpmfc_clkgen_csr_t Clkesr
_ccurpmfc_clkgen_in terface_t interface
# CCURPMFC_CLOCK_GENERATOR_INTERFACE_IDLE
# CCURPMFC_CLOCK_GENERATOR_INTERFACE_BUSY
_ccurpmfc_clkgen_output_t output
# C CURPMFC_CLOCK_GENERATOR_OUTPUT_DISABLE
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_ENABLE
_ccurpmfc_clkgen_state_t state
# CCURPMFC_CLOCK_GENERATOR_ACTIVE
# CCURPMFCCLOCK_GENERATOR_RESET
ccurpmfc_clkgen_output_config_t Config
_ccurpmfc_cg_outcfg_force_rdiv2_t force_rdiv2
# CCURPMFC_CG_OUTPUT_CONFIG_DONT_FORCE_RDIV2
# CCURPMFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
_ccurpmfc_cg_outcfg_enable_t enable
# CCURPMFC_CG_OUTPUT_CONFIG_DISABLE
# CCURPMFC_CG_OUTPUT_CONFIG_ENABLE
_ccurpmfc_cg_out  cfg_shutdown_t shutdown
# CCURPMFC_CG_OUTPUT_CONFIG_POWER_UP
# CCURPMFC_CG_OUTPUT_CONFIG_SHUTDOWN
ccurpmfc_clkgen_output_format_t Format
_ccurpmfc_cg_o utfmt_cmos_drive_t cmos_drive
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
_ccurpmfc_cg_outfmt_disable_state t disable_state
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
_ccurpmfc_cg_outfmt_sync_t sync
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
_ccurpmfc_cg_outfmt_format_t format
# CCURPMFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
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# CCURPMFC_CG_OUTPUT_FORMAT_FORMAT_CMOS
ccurpmfc_clkgen_output_mode_t Mode
_ccurpmfc_cg_outmode_amplitude_t amplitude
# CCURPMFC_CG_OUTPUT_AMPLITUDE_CMOS
# CCURPMFC_CG_OUTPUT_AMPLITUDE_LVDS
_ccurpmfc_cg_outmode_common_t common
# CCURPMFC_CG_OUTPUT_COMMON_CMOS
# CCURPMFC_CG_OUTPUT_COMMON_LVDS
# CCURPMFC_CG_OUTPUT_COMMON_LVPECL
ccurpmfc_clkgen_outpu t_mux_t Mux
_ccurpmfc_cg_outmux_inversion_t inversion
# CCURPMFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCURPMFC_CG_OUTPUT_MUX_IN_PHASE
# CCURPMFC_CG_OWUT_MUX_INVERTED
# CCURPMFC_CG_OUTPUT_MUX_OUT_OF_PHASE
_ccurpmfc_cg_outmux_ndiv_select_t ndiv_mux
# CCURPMFC_CG_OUTPUT_MUX_NDIV_0
# CCURPMFC_CG_OUTPUT_MUX_NDIV_1
# CCURPMFC_CG_OUTPUT_MUX_NDIV_2
# CCURPMFC_CG_OUTPUT_MUX_NDIV_3
# CCURPMFC_CG_OUTPUT_MUX_NDIV_4
ccurpmfc_clkgen_input_clock_enable_t Input_clock_enable
_ccurpmfc_cg_input_clock_enable_t input_0_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_1_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_2_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# C CURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_fb_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
ccurpmfc_clkgen_input_cl ock_select_t Input_clock_select
_ccurpmfc_cg_input_clock_select_control_t control
# CCURPMFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL
# CCURPMFC_CG_INPUT_CLOCK_SELECT_REG_CONTROL
_ccurpmfc_cg_input_clock_select_register_t select
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INO
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN1
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN2
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INXAXB

ccurpmfc_pdiv_all_info_t Pdiv_info
__u64 Pfb_divider
ccurpmfc_pdiv_info_t PO
__u64 Divider
_ccurpmfc_cg_pdiv_enable_t Enable

# CCURPMFC_CG_PDIV_DISABLE

# CCURPMFC_CG_PDIV_ENABLE
_ccurpmfc_cg_pdiv_input_state_t State

# CCURPMFC_CG_PDIV_INPUT_UNUSED

# CCURPMFC_CG_PDIV_INPUT_DISABLED

# CCURPMFC_CG_PDIV_INPUT_SELECTED

ccurpmfc_pdiv  _info_t P1
__ue4 Divider
_ccurpmfc_cg_pdiv_enable_t Enable

# CCURPMFC_CG_PDIV_DISABLE

# CCURPMFC_CG_PDIV_ENABLE
_ccurpmfc_cg_pdiv_input_state_t State

# CCURPMFC_CG_PDIV_INPUT_UNUSED

# CCURPMFC_CG_PDIV_INPUT_DISABLED

# CCURPMFC_CG_PDIV_INPUT_SEECTED
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ccurpmfc_pdiv_info_t P2
__ue4 Divider
_ccurpmfc_cg_pdiv_enable_t Enable
# CCURPMFC_CG_PDIVDISABLE
# CCURPMFC_CG_PDIV_ENABLE
_ccurpmfc_cg_pdiv_input_state_t State
# CCURPMFC_CG_PDIV_INPUT_UNUSED
# CCURPMFC_CG_PDIV_INPUT_DISABLED
# CCURPMFC_CG_PDIV_INPUT_SELECTED

ccurpmfc_pdiv_info_t Pxaxb
__ue4 Divider
_ccurpmfc_cg_pdiv_enable_t Enable

# CCURPMFC_CG_PDIV_DISABLE

# CCURPMFC_CG_PDIV_ENABLE
_ccurpmfc_cg_pdiv_input_state_t State

# CCURPMFC_CG_PDIV_INPUT_UNUSED

# CCURPMFC_CG_PDIV_INPUT_DISABLED

# CCURPMFC_CG_PDIV_INPUT_SELECTED

int Which_Pdiv_Selected
int P_Divider
long double OutputClockFrequency;

# <valid positive output clock frequency>

# CCURPMFC_CLOCK_ERROR_INVALID_P_DIVIDER

# CCURPMFC_CLOCK_ERROR_VCO_CLOCK_NOT_IN_RANGE

# CCURPMFC_CLOCK_ERROR_N_DIVIDER_NOT_IN_RANGE

# CCURPMFC_CLOCK_ERROR_P_DIVIDER_NOT_IN_RANGE

# CCURPMFC_CLOCK_ERROR_R_DIVIDER_NOT_IN_RANGE

# CCURPMFC_CLOCK_ERROR_INVALID_CLOCK_FREQUENCY
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 ope n)
# CCURPMFC_LIB_INVALID ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

Fkkkkkkkkkkkkk *kkk xx/

2.2.36 ccurPMFC_Clock_Get_Generator Input_Clock Enable()
This call returns the status of all the input clocks.

[** *kkFhhIIIFFK** *kkFhh*IIFFKI*K

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator  _Input_Clock_E nable (void *Handle,
ccurpmfc_clkgen_input_clock_enable_t *InputClockEnable)

Description: Return the Clock Generator Input Clock Enable

Input: void *Handle (Handle pointer)
Output: ccurpmfc_clkgen_input_clock_enable_t *InputClockEnable (pointer to
input clock enable)
_ccurpmfc_cg_input_clock_enable_t input_0_clock
# CCURPMFC_CG_INPUT_GDCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_1_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_c g_input_clock_enable_t input_2_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_fb_clock
# CCURPMFC_CG_INPUT_CLOCK_DISARL
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
Return: _ccurpmfc_lib_error_number_t
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# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFCLIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not ac tive)
/

2.2.37 ccurPMFC_Clock_Get_Generator Input_Clock_Select)
This call returns the input clock selection.

I‘ * * * *k%k * *kkkkk
_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator  _Input_Clock_Select (void *Handle,
ccurpmfc_clkgen_input_clock_select_t *ClkSel)

Description: Get Input Clock Selection

Input: void *Handle (Handle pointer)
Output: ccurpmfc_clkgen_input_clock_select_t *ClkSel (pointer to
input clock selection)
_ccurpmfc_cg_input_clock_s elect_control_t control;
# CCURPMFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL
# CCURPMFC_CG_INPUT_CLOCK_SELECT_REG_CONTROL
_ccurpmfc_cg_input_clock_select_register_t select;
# CCURPMFC_CG_IRUT_CLOCK_SELECT_INO
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN1
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN2
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INFB
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (in valid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region error)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkkkkkkk *% *kkkhkkkhkkkkk *% *kkkkk xx/

2.2.38 ccurPMFC_Clock _Get_Generator Input_Clock _Statug))
The call returns the input clock status.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator  _Input_Clock_Status (voi d *Handle,
ccurpmfc_clkgen_input_clock_status_t *ClkStatus)

Description: Get Input Clock Status

Input: void *Handle (Handle p ointer)
Output: ccurpmfc_clkgen_input_clock_status_t *ClkSatus (pointer to input
clock status)
_ccurpmfc_cg_calibration_status_t calstat
# CCURPMFC_CG_STATUS_DEVICE_IS_NOT_CALIBRATING
# CCURPMFC_CG_STATUS_DEVICE_IS_CALIBRATING
_ccurpmfc_cg_lol_pll_locked_t PLL locked
# CCURPMFC_CG_STATUS_LOL_PLL_LOCKED
# CCURPME_CG_STATUS_LOL_PLL_NOT_LOCKED
_ccurpmfc_cg_smbus_timeout_error_t SMBUS _timeout
# CCURPMFC_CG_STATUS_LOL_SMBUS_NOT_TIMEDOUT
# CCURPMFC_CG_STATUS_LOL_SMBUS_TIMEDOUT
_ccurpmfc_cg_lo  s_signal_present_t input_signal
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# CCURPMFC_CG_STATUS_LOS_SIGNAL_PRESENT

# CCURPMFC_CG_STATUS_LOS_SIGNAL_NOT_PRESENT
_ccurpmfc_cg_los_alarm_t input_0_clock

# CCURPMFC_CG_LOS_INPUT_CLOCK_PRESENT

# CCURPMFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccurpmfc_cg_los_alarm_t input_1 clock

# CCURPMFC_CG_LOS_INPUT_CLOCK_PRESENT

# CCURPMFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccurpmfc_cg_los_alarm_t input_2_clock

# CCURPMFC_CG_LOS_INPUT_CLOCK_PRESENT

# CCURPMFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccurpmfc_cg_los _alarm_t input_fb_clock

# CCURPMFC_CG_LOS_INPUT_CLOCK_PRESENT

# CCURPMFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccurpmfc_cg_losxaxb_signal_present_t input_xaxb_clock

# CCURPMFC_CG_LOS_INPUT_CLOCK_PRESENT

# CCURPMFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT

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_CLOCK_IS_NOT_ACTIVE (Clock is not active)
* * * *% * * * * *% * * /

2.2.39 ccurPMFC_Clock_Get_Generator M_Divider ()
This call returns the MDivider numerator, denominator édiwalue.

[** * * *kkkkkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator  _M_Divider (void *Handle,
__ue4 *Numerator,
_u32 *Denominator,
long double *Value)

Description: Return Clock Generator M - Divider Numerator and Denominator

Input: void *Handle (Handle pointer)

Output: __u64 *Numerator (pointer to Numerator)
_u32 *Denominator (pointer to Denominator)
long double *Value (pointer to Value)

Return: _ccurpmf c_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_LB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

* *k*k * * * *k*k * **********'k**/

2.2.40 ccurPMFC_Clock_Get_Generator N_Divider()
This call returns the NDivider numerator, denominator and value for the selected divider.

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

_ccurpmfc_lib_error_numb er_t

ccurPMFC_Clock_Get_Generator ~ _N_Divider (void *Handle,
_ccurpmfc_clock_generator_divider_t WhichDivider,
__ub4 *Numerator,
_u32 *Denominator,
long double *Value)
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Description: Return Clock Generator N - Divider Numerator and Denomi nator

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_NO
# CCURPMFC_CLOCKZENERATOR_DIVIDER_N1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N2
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N3
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N4

Output: __u64 *Numerator (pointer to Numerator )
_u32 *Denominator (pointer to Denominator)
long double *Value (pointer to Value)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (suc cessful)
# 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_CLOCK_IS_NOT_ACTIVE (Clock is not active)
* * * *% * * * * *% * * /

2.2.41 ccurPMFC_Clock_Get_Generator Output_Config()
Return the clock generator output configuration for the selected output.

J** *kkFFhKKKH * *kkFFKRKKH * * *kk KKK

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator  _Output_Config (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output_config_t  *OutCfg)

Description: Return Clock Generator Output Configuration

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccurpmfc_clkgen_output_config_t *OutCfg (pointer to output config)
_ccurpmfc_cg_outcfg_force_rdi v2_t force_rdiv2
# CCURPMFC_CG_OUTPUT_CONFIG_DONT_FORCE_RDIV2
# CCURPMFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
_ccurpmfc_cg_outcfg_enable_t enable
# CCURPMFC_CG_OUTPUT_CONFIG_SABLE
# CCURPMFC_CG_OUTPUT_CONFIG_ENABLE
_ccurpmfc_cg_outcfg_shutdown_t shutdown
# CCURPMFC_CG_OUTPUT_CONFIG_POWER_UP
# CCURPMFC_CG_OUTPUT_CONFIG_SHUTDOWN

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)
# C CURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
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2.2.42 ccurPMFC_Clock_Get_Generator Output_Format()
Return the clock generator output format for the selected output.

I‘ * * * *kk *

_ccurpmfc_lib_error_numb er_t

ccurPMFC_Clock_Get_Generator _Output_Format (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output_format_t  *OutFmt)

Description: Re turn Clock Generator Output Format

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccurpmfc_clkgen_output_format_t *OutFmt (pointer to ou tput format)
_ccurpmfc_cg_outfmt_cmos_drive_t cmos_drive
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
_ccurpmfc_cg_outfmt_disable_state_t disable_state
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
_ccurpmfc_cg_outfmt_sync_t sync
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
_ccurpmfc_cg_outfmt_format_t format
# CCURPMFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
# CCURPMFC_CG_OUTPUT_FORMAT_FORMAT_CMOS

Return: _ccurpmf c_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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkhkkkkk *% * *kkkkk *kkk *% * * *kkkkkkkkkk x/

2.2.43 ccurPMFC_Clock _Get_Generator Output_Mode()
Return the clock generator output mode for the selected output.

[** Kk kK hIIIFFK** Kk kFhhIIIFFKI*K

_ccurpmfc_lib_error_number t

ccurPMFC_Clock_Get_Generator _Output_Mode (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output_mode_t *OutMode)

Description: Return Clock Generator Output Mode

Input: void *Handle (Handle pointer)

_ccurpmfc_clock_generator_output_t WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
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# C CURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccurpmfc_clkgen_output_mode_t *QutMode (pointer to o utput
amplitude/common mode)
_ccurpmfc_cg_outmode_amplitude_t amplitude
# CCURPMFC_CG_OUTPUT_AMPLITUDE_CMOS
# CCURPMFC_CG_OUTPUT_AMPLITEDLVDS
_ccurpmfc_cg_outmode_common_t common
# CCURPMFC_CG_OUTPUT_COMMON_CMOS
# CCURPMFC_CG_OUTPUT_COMMON_LVDS
# CCURPMFC_CG_OUTPUT_COMMON_LVPECL

Return: _ccurpmfc_lib_error _nhumber_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFCLIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

2.2.44 ccurPMFC_Clock_Get_Generator Output_Mux()
Return the clock generator output mux for the selected output.

[** * * *kkkkkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator  _Output_Mux (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output._mux_t *OutMux)

Description: Return Clock G enerator Output Mux

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t  WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPME_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccurpmfc_clkgen_output_mux_t *OutMux (pointer to output
inversion/N - divider mux)
_ccurpmfc_cg_outmux_inversion_t inversion
# CCURPMFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCURPMFC_CG_OUTPUT_MUX_IN_PHASE
# CCURPMFC_CG_OUTPUT_MUX_INVERTED
# CCURPMFC_CG_OUTPUT_MUX_OUT_OF_PHASE
_ccurpmfc_cg_outmux_ndiv_select_t ndiv_mux
# CCURPMFC_CG_OUTPUT_MUX_NDIV_0
# CCURPMFC_CG_OUTPUT_MUX_NDL
# CCURPMFC_CG_OUTPUT_MUX_NDIV_2
# CCURPMFC_CG_OUTPUT_MUX_NDIV_3
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# CCURPMFC_CG_OUTPUT_MUX_NDIV_4
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_LOCKA REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
/

2.2.45 ccurPMFC_Clock_Get_Generator P_Divider()
Return the clockienerator FDivider.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator _P_Divider (void *Handle,
_ccurpmfc_clock_  generator_divider_t WhichDivider,
__ue4 *Divider)
Description: Return Clock Generator P - Divider
Input: void *Handle  (Handle pointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P2
# CCURPMFC_CLOCIGENERATOR_DIVIDER_PFB
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PXAXB

Output: _ u64 *Divider (pointer to Divider)
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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkkkkkkk *% *kkkhkkkhkkkkk *% *kkkkk xx/

2.2.46 ccurPMFC_Clock Get_Generator P_Divider_Enabl€)
Return the clock genetia P-Divider Enable state.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator  _P_Divider_Enable (void *Handle,
_ccurpm fc_clock_generator_divider_t WhichDivider,
_ccurpmfc_cg_pdiv_enable_t *Pdiv_Enable)

Description: Return Clock Generator P - Divider  Enable

Input: void *Handle (Handle p ointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P2
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PXAXB
Output: _ccurpmfc_cg_pdiv_enable_t *Pdiv_Enable (pointer to enable flag)
# CCURPMFC_CG_PDIV_DISABLE
# CCURPMFC_CG_PDIV_ENABLE
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
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# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (i nvalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

/

2.2.47 ccurPMFC_Clock _Get_Generator R_Divider()
Return the clock generatorRivider for the selected divider.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator _R_Divider (void *Handle,
_ccurpmfc_clock_generator_divider_t WhichDivider,
_u32 *Divider)

Description: Return Clock Generator R - Divider

Input: void *Handle  (Handle pointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_RO

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R1

# C CURPMFC_CLOCK_GENERATOR_DIVIDER_R2

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R3

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R4

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R5

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R6

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R7

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R8

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R9

Output: __u32 *Divider (pointer to Divider)
Return: _ccurpmfc_li b_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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

* *k*k * * * *kk * * *k*k *********/

2.2.48 ccurPMFC_Clock_Get_Generator Revision()
Return the clock generator revision information.

[** *kkF kIR IFFK*K Kk kK h*IIFFKI**

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator_Revision ( void *Handle,
ccurpmfc_clock_revision_t *Revision)

Description: Return Clock Generator Revision

Input: void *Handle  (Handle pointer)
Output: cc  urpmfc_clock_revision_t *Revision (pointer to Divider)
_ccurpmfc_cg_die_revision_t DieRevision

# CCURPMFC_CG_SILICON_REVISION_AO
# CCURPMFC_CG_SILICON_REVISION_A1
_convert_ba se_part_number_t BasePartNumber;
_convert_base_part_number_t
u_short BPN
u_char NChar[2]
_ccurpmfc_cg_clock_speed_grade_t ClockSpeedGrade;
# CCURPMFC_CG_CLOCKPEED_GRADE_A
# CCURPMFC_CG_CLOCK_SPEED_GRADE_B
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# CCURPMFC_CG_CLOCK_SPEED_GRADE_C
# CCURPMFC_CG_CLOCK_SPEED_GRADE_D
_ccurpmfc_cg_clock_revision_t  ClockRevision;
# CCURPMFC_CG_CLOCK_REVISION_A
# CCURPMFC_CG_CLOCK_REVISION_B
# CCURPMFC_CG_CLOCK_REVISION_C
# CCURPMFC_CG_CLOCK_REVISION_D
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_IB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

/

2.2.49 ccurPMFC_Clock _Get_Generator Valug()
This is a genericall that can return the value of a valid clock generator address.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Get_Generator ~_Value (void *Handle,
int address,
u_char *value)

Description: Return the value of the specified Clock Generator register.

Input: void *Handle (Handle pointer)
int address (clock gen address to display)

Output: u_char *value; (pointer to value)
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 reg ion not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkk * *kkkkkkkk * Fkkkkk r\/

2.2.50 ccurPMFC_Clock_Get_Generator Voltage_Seled)
Return the clock generator Voltage Séiat.

[** *kkF kIR IFFK*K Kk kK h*IIFFKI**

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator _Voltage_Select (void *Handle,
_ccurpmfc_cg_stat_ctrl_ voltsel_t *VoltSel)

Description: Return the Clock Generator Voltage Selection

Input: void *Handle (Handle pointer)

Output: _ccurpmfc_cg_stat_ctrl_voltsel_t *VoltSel (pointer to voltage select)
# C CURPMFC_CG_VOLTAGE_SELECT_1_8V
# CCURPMFC_CG_VOLTAGE_SELECT 3 3V

Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handle  r supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# C CURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
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2.2.51 ccurPMFC_Clock_Get_Generator Zero_Delay)

Return the clock generator Zero Delay status.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Get_Generator  _Zero_Delay (void *Handle,

_ccurpmfc_cg_zero_delay _t *ZeroDelay)

Description  : Return the Clock Generator Zero Delay setting.

Input: void *Handle (Handle pointer)

Output: _ccurpmfc_cg_zero_delay_t *ZeroDelay (pointer to zero delay)

# CCURPMFC_CG_ZERO_DELAY_MODE
# CCURPMFC_CG_NORMAL_MODE
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN

# CCURPMFC_LIB_INVALID_ARG
# CCURPMFC_LIB_NO_LOCAL_REGION

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

(invalid argument)

(local region not present)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE

*kkk * * * * * *

(Clock is not active)
*xf

2.2.52 ccurPMFC_Clock ReturnOutputFrequency()

This call does not return the actual programmed frequency but instead returns the expected output frequency
that would be generated if theegjified user input parameters are supplied.

J** *kkFFhRKKK * *kkFFhRKAK * * *kkKHK

long double

ccurPMFC_Clock_ ReturnOutputFrequency(double InputClock,
long double Mdiv_value,
long double Ndiv_value,
double Pdiv_value,
double Rdiv_value)

Description: Return output frequency

In put: double InputClock (input clock frequency in Hz)
long double Mdiv_value (M - Divider value)
long double Ndiv_value (N - Divider value)
double Pdiv_value (P - Divider value)
double Rdiv_value (R - Divider value)

Output: none
Return: long double

returned frequency

2.2.53 ccurPMFC_Clock_Set_Generator CSR()
This call sets th clock generator control and status register.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Set_Generator _CSR (void *Handle,

ccurpmfc_clkgen_csr_t  *CgCsr)
Description: Set Clock Generator Control and Status information

Input: void *Handle  (Handle pointer)
ccurpmfc_clkgen_csr_t *CgCsr (pointer to clock generator
_ccurpmfc_clkgen_interface_t interface

# CCURPMFC_CLOCK_GENERATOR_INTERFACE_IDLE

csr)
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# 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
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)
/

2.2.54 ccurPMFC_Clock_Set_Generator Input_Clock Enable()
This call sets the input clock status for the input clocks.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Set_Generator _Input_Clock_Enable (void *Handle,
ccurpmfc_clkgen_input_clock_enable_t *InputClockEnable)

Description: Set Clock Generator Input Clock Enable

Input: void *Handle (Handle
pointer)
ccurpmfc_clkgen_input_clock_enable_t *InputClockEnable (pointer to
input clock enable)
_ccurpmfc_cg_input_clock_enable_t input_0_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_1_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_2_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
_ccurpmfc_cg_input_clock_enable_t input_fb_clock
# CCURPMFC_CG_INPUT_CLOCK_DISABLE
# CCURPMFC_CG_INPUT_CLOCK_ENABLE
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_Q.OCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk * /

2.2.55 ccurPMFC_Clock_Set_Generator Input_Clock_Selecf)
This call sets the input clock selection.

/*********************************** R e s e e e e e e e e e
_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Set_Generator _Input_Clock_Select (void *Handle,
ccurpmfc_clkgen_input_clock_s elect_t *ClkSel)

Description: Set Clock Generator Input Clock Selection
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Input: void *Handle (Handle pointer)
ccurpmfc_clkgen_input_clock_select t *ClkSel (pointer to input
clock select)
_ccurpmfc_cg_input_clock_select_control_t control;
# CCURPMFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL
# CCURPMFC_CG_INPUT_CLOCK_SELECT_REG_CONTROL
_ccurpmfc_cg_input_clock_select_register_t select;
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INO
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN1
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN2
# CCURPMFC_G_INPUT_CLOCK_SELECT_INFB
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/b ad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not prese nt)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

ot * . /

2.2.56 ccurPMFC_Clock_Set_Generator M_Divider ()

This call sets the clock generatorMvider to the ser specified Numerator and Denominator. If the Update
flag is set, then the change will take place after the divider has been written to.

J** *kkFFhRKKK * *kkFFhRKAK * * *kkKHK

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator ~ _M_Divider (void *Handle,
__u64 Numerator,
__u32 Denominator,

int  Update)
Description  : Set Clock Generator M - Divider Numerator and Denominator
Input: void *Handle (Handle pointer)
__u64 Numerator (Numerator)
_u32 Denominator (Denominator)
int Update (True=Update)
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_CLOCK_IS_N@_ACTIVE (Clock is not active)

*kkkkkkkk * *kkkkkkkk * Fkkkkk r\/

2.2.57 ccurPMFC_Clock_Set_Generator N_Divider()

This call sets the clock generator selecteBiMder to the user specified Numerator and Denomindttdhe
Update flag is set, then the change will take place after the divider has been written to.

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

ccurPMFC_Clock_Set_Generator _N_Divider()
_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _N_Divider (void *Handle,
_ccurpmfc_clock_generator_divider_t  WhichDivider,
__u64 Numerator,
_u32 Denominator,
int Update)
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Description: Set Clock Generator N - Divider Numerator and Denominator

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_NO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N2
# C CURPMFC_CLOCK_GENERATOR_DIVIDER_N3
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N4

__ue4d Numerator (Numerator)
_u32 Denominator  (Denominator)
int Update (True=Update)

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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

Fkkkkkkkkkkkkk *kkk x/

2.2.58 ccurPMFC_Clock_Set_Generator Output_Config()
This call sets the clock generator Output Configuration ferstiected output.

[** * * *kkkkkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _Output_Config (void *Handle,
_ccurpmfc_clock_gener ator_output_t WhichOutput,
ccurpmfc_clkgen_output_config_t  *OutCfg)

Description: Set Clock Generator Output Configuration

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENAROR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERBR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
ccurpmfc_clkgen_output_config_t *OutCfg (pointer to output config)
_ccurpmfc_cg_outcfg_force_rdiv2_t force_rdiv2
# CCURPMFC_CG_OUTPUT_CR8_DONT_FORCE_RDIV2
# CCURPMFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
_ccurpmfc_cg_outcfg_enable_t enable
# CCURPMFC_CG_OUTPUT_CONFIG_DISABLE
# CCURPMFC_CG_OUTPUT_CONFIG_ENABLE
_ccurpmfc_cg_outcfg_shutdown_t shutdown
# CCURPMFC_CG_OUTPUT_CONFIG_POWER_UP
# CCURPMFC_CG_OUTPUT_CONFIG_SHUTDOWN
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)
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# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
/

2.2.59 ccurPMFC_Clock_Set_Generator Output_Format()
This call sets the clock generator Output Format for the selected output.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generato  r_Output_Format (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output_format_t  *OutFmt)

Description: Set Clock Generator Output Format

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t  WhichOutput (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATORTBUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATORTRUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9
ccurpmfc_clkgen_output_format_t *QutFmt  (pointer to
output format)
_ccurpmfc_cg_outfmt_cmos_drive_t cmos_drive
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCURPMFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
_ccurpmfc_cg_outfmt_disable_state_t  disable_state
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCURPMFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
_ccurpmfc_cg_outfmt_sync_t sync
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCURPMFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
_ccurpmfc_cg_outfmt_format_t format
# CCURPMFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
# CCURPMFC_G_OUTPUT_FORMAT_FORMAT_CMOS
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_CLOCK_IS_NOT_ACTI\E (Clock is not active)

*kkkkkkkhkkkkk *% *kkkhkkkkkkkkk *% *kkkkk xx/

2.2.60 ccurPMFC_Clock_Set_Generator Output_Mode()
This call sets the clock generator Output Mode for the selected output.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _Output_Mode (void *Handle,
_ccurpmfc_clock_generator_output_t WhichOutput,
ccurpmfc_clkgen_output_mode_t *OutMode)

Description: Set Clock Generator Output Mode
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Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_ t  WhichOutput (sele ct output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATQRITPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERAT@RJTPUT_9
ccurpmfc_clkgen_output_mode_t *QutMode (pointer to
output mode)
_ccurpmfc_cg_outmode_amplitude_t amplitude
# CCURPMFC_CG_OUTPUT_AMPLITUDE_CMOS
# CCURPMFC_CG_OUTPUT_AMPLITUDE_LVDS
_ccurpmfc_cg_outmode_common_t common
# CCURPMFC_CG_OUTPUT_COMMON_CMOS
# CCURPMFC_CG_OUTPUT_COMMON_LVDS
# CCURPMFC_CG_OUTPUT_COMMON_LVPECL
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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

Fkkkkkkkkkkkkk *kkk x/

2.2.61 ccurPMFC_Clock_Set_Generator Output_Mux ()
This call sets the clock generator Output Mux for the selected output.

/*************** * * *% * * * * *% * *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _Output_Mux (void *Handle,
_ccurpmfc_clock_generator_output_t  WhichOutput,
ccurpmfc_clkgen_output_mux_t *QutMux)

Description: Set Clock Generator Output Mux

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_output_t  Which Output (select output)
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_O
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOK_GENERATOR_OUTPUT_4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOKC GENERATOR_OUTPUT_9
ccurpmfc_clkgen_output_mux_t *OutMux (pointer to output
inversion/N - divider mux)
_ccurpmfc_cg_outmux_inversion_t inversion
# CCURPMFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCURPMFC_CG_OUTPUT_MUX_IN_PHASE
# CCURPMFC_CG_OUTPUT_MUX_INVERTED
# CCURPMFC_CG_OUTPUT_MUX_OUT_OF_PHASE
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_ccurpmfc_cg_outmux_ndiv_select_ t ndiv_m ux
# CCURPMFC_CG_OUTPUT_MUX_NDIV_0
# CCURPMFC_CG_OUTPUT_MUX_NDIV_1
# CCURPMFC_CG_OUTPUT_MUX_NDIV_2
# CCURPMFC_CG_OUTPUT_MUX_NDIV_3
# CCURPMFC_CG_OUTPUT_MUX_NDIV_4
Outpu t: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (d evice not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

/

2.2.62 ccurPMFC_Clock_Set_Generator P_Divider()

This call sets the clock generator selectddider to the user specified value. If the Update flag is set, then
the change will take plaadter the divider has been written to.

J** *kkFFI*KKK * Kk K FFKRKKH * * *kk KKK

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _P_Divider (void *Handle,
_ccurpmfc_clock_generator_divider_t  WhichDivider,
__ue4 Divider,
int Update)

Description: Set Clock Generator R - Divider

Input: void *Handle (Handle pointer)

_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PO
# CCURPMFC_CLOCK_GENERATOR_DDHR_P1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P2
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PFB
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PXAXB
__ue4 Divider (Divider)
int Update (True=Update)
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_LB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkkkkkkk *% *kkkhkkkhkkkkk *% *kkkkk xx/

2.2.63 ccurPMFC_Clock _Set _Generator P_Divider_Enablg)
This call sets the state of the clock generat@iRder.

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

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _P_Divider_Enable (void *Handle,
_ccurpmfc_clock_generator_divider_t WhichDivider,
_ccurpmfc_cg_pdiv_enable_t Pdiv_Enable)

Description: Set Clock Generator P - Divider Enable

Input: void *Handle (Handle pointer)

_ccurpmfc_clock_generator_divider _t WhichDivider (select divider)
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# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P2
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PXAXB
_ccurpmfc_cg_pdiv_enable_t Pdiv_Enable (enable flag)
# CCURPMFC_CG_PDIV_DISABLE
# CCURPMFC_CG_PDIV_ENABLE
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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*/

2.2.64 ccurPMFC_Clock_Set_Generator R_Divider()

This call sets the clock generator selecteDifider to the user specified value. If the output clock is running,
the new clock frequency will take affect immediately or on the next clock cycle depending on the output
configuraton.

[** * * *kkkkkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Clock_Set_Generator _R_Divider (void *Handle,
_ccurpmfc_clock_generator_divider_t WhichDivider,
_u32 Divider)
Description: Set Clock Generator R - Divider
Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generat or_divider_t WhichDivider (select divider)

# CCURPMFC_CLOCK_GENERATOR_DIVIDER_RO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R2
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R4
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R5
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R6
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R7
# CCURPMFC_CLOCK_GENERATOR/IDER_RS8
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_R9
_u32 Divider (Divider)
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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkkkkkhkkkkk *% *kkkhkkkhkkkkk *% *kkkkk xx/

2.2.65 ccurPMFC_Clock_Set_Generator Value()

This is a generic call that can program a valid clock generator address to a desired value. User must be
intimately familiar with the hardware before programming the valuesotrect programming could result in
unpredictable results.

/************ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkhkkkkhkkkhkkkkkkkkkkkkkkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Set_Generator _Value (void *Handle,
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int address,
u_char value)

Description: Set the value of the specified Clock Generator register.

Input: void *Handle (Handle pointer)
int address (clock gen address to set)
u_char value; (value to write)

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_CLOCK_IS_NOT_ACTIVE (Clock i s not active)
/

2.2.66 ccurPMFC_Clock_Set_Generator Voltage _Seledj)
Program the clock generator voltage selection.

[** * *% * * * *% * * * *kkkkkkkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_Clock_Set_Generator _Voltage_Select (void *Handle,
_ccurpmfc_cg_stat_ctrl_voltsel_t VoltSel)

Description: Set Clock Generator voltage selection

Input: void *Handle (Handle pointer)
_ccurpmfc_cg_stat_ctrl_voltsel_t VoltSel (voltage selection)
# CCURPMFC_CG_VOLTAGE_SELECT_1_8V
# CCURPMFC_CG_VOLTAGE_SELECT_3_3V
Output: no  ne
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_CLOCK_IS_NOT_ACTIVE (Clock is not active)

Fkkkkk * *kkkkkkkk * Fkkkkk * r\/

2.2.67 ccurPMFC_Clock_Set_Generator Zero_Delay()
Program the clock generator zero delay.

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_n umber_t
ccurPMFC_Clock_Set_Generator _Zero_Delay (void *Handle,
_ccurpmfc_cg_zero_delay_t ZeroDelay)

Description: Set Clock Generator Zero Delay selection

Input: void *Handle (Handle pointer)
_ccurpmfc_cg_zero_delay_t ZeroDelay (zero delay selection)
# CCURPMFC_CG_ZERO_DELAY_MODE
# CCURPMFC_CG_NORMAL_MODE
Output: none

Return: _ccurpmfc_lib_error_numb er_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
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# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

/

2.2.68 ccurPMFC_ClosH)
This call is used to close an already opened device usirggtiieMFC_Open()call.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t ccur PMFC Close( void *Handle )
Description: Close a previously opened device.

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)

Fkkkkkkkkkkkkk *kkk * xx/

2.2.69 ccurPMFC_Compute_All_Output_Clocks()

This call does not program the clock outputs but instead returns to the user whether the board can be
programmed with the user selected output clock frequencies. Additionally, useful information is returned to
the user in a structure for each #dhat was computed.

J** Kk kFFhRKKK * *kkFFIKKKH * * *kk KKK

ccurPMFC_Compute_All_Output_Clocks()
Description: Compute All Output Clocks

Input: void *Handle (Handle po inter)
double InputClockFrequency (Input clock
frequency)
ccurpmfc_compute_all_output_clocks_t *AllClocks (Pointer to all
output clocks info)
ccurpmfc_compute_single_output_clock_t *Clock

long double DesiredFrequency
double DesiredTolerancePPT
Output: ccurpmfc_compute_all_output_clocks_t *AllClocks
(Pointer to returned output clocks info)
. u32 NumberOfNdividers
ccurpmfc_compute_single_output_clock_t *Clock
_ccurpmfc_clock_generator_output_t OutputClock

# CCURPMFC_CLOCK_GENERATOR_OUTPUT 0

# CCURPMFC_CLOCK_GENERATOR_PUT 1

# CCURPMFC_CLOCK_GENERATOR_OUTPUT 2

# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3

# CCURPMFC_CLOCK_GENERATOR_OUTPUT 4

# CCURPMFC_CLOCK_GENERATOR_OUTPUT 5

# CCURPMFC_CLOCK_GENERATOR_OUTPUT 6
# CCURPMFC_CLOCK_GENERATOR_OUTPUT 7

# CCURPMFC_CLOCK_GENERATOR_OUTPUT _8

# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9

double InputClockFrequency
long double FrequencyDeviation

int FrequencyFound

long double ActualFreque ncy
double ActualTolerancePPT
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__ub4 Mdiv_Numerator

_u32 Mdiv_Denominator
_u6b4 Ndiv_Numerator

_u32 Ndiv_Denominator
_ccurpmfc_cg_outmux_ndiv_select_t Ndiv_ToUse

# CCURPMFC_CG_OUTPUT_MUX_NDIV_0
# CCURPMFC_CG_OUTPUT_MUX_NDIV_1
# CCURPMFC_CG_OUTPUT_MUX_NDIV_2
# CCURPMFC_CG_OUTPUT_MUX_NDIV_3
# CCURPMFC_CG_OUTPUT_MUX_NDIV_4

_u32 Rdiv_value
_u32 Rdivider
_u32 Pdivider
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 error)
# CCURPMFC_LIB_IO_ERROR (device not ready)
# CCURPMFC_LIB_N_DIVIDERS_EXCEEDED (number of N - Dividers
exceeded)
# CCURPMFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQ (cannot compute
output freq)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)

2.2.70 ccurPMFC_Convert_Physmem2avmm_Address

This call is used to supply the user with an Avalon equivalent Address for the supplied Physical DMA
memory. This Avalon equivalent address can then be supplied to the DMA engine to perform DMA
operations.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_Convert_Physmem2avmm_Address(void *Handle,
uint *PhysDmaMemPtr,
uint *AvalonAddress)

Description: Get the converted value of Physical DMA memory to Avalon address
to be supplied as address for DMA operations.

Input: void *Handle (Handle pointer)
uint *PhysDmaMemPtr (pointer to physical DMA
memory
Output: uint *AvalonAddress (pointer to Avalon
Address).
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successf ul)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (library not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_AVALON_TRANSLATION_TABLE (avalon translation table
error)

# CCURPMFC_LIB_ADDRESS RANGE_ERROR (address range error)

* * * * * * /

2.2.71 ccurPMFC_Create_UserDioCoslinterruptHandler ()

This call provides the ability for a user to get notification when a DIO chafgete interrupt occurs. Prior

to invoking this call, the user needs to createnderrupt callback function which is supplied to this call as

one of its inputs. Additionally, the user selects a set of DIO COS wakeup masks to enter the user supplied
callback when a corresponding interrupt occ@s successful completion of this call,raattime high

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Pageb5 of 205



priority thread is createdndblocked waiting for DIO COS interrupts. When a DIO COS interrupt occurs, the
driver will wake up this thread which in turn will execute the user supptigetrupt callbackfunction.
Various DIO COS statistics will be retwd to the user as an argumdniver_dio_cos_int supplied to the
interrupt callbackroutine everytime a wakeup occul$e user needs to ensure that the processithin this
interrupt callbackshould be completed in as short a time as possible fohtkad to be ready in time to
accept the next DIO COS interruptilure to do so will result in missed chargfestate interrupts.

If the interrupt handler has already been created for a device, then the user will be unable to create another one
as only me interrupt handler is assigned to each device. User will need to destroy the interrupt handler with
theccurPMFC_Destroy_UserDioCoslinterruptHandled@ll prior to creating a new one.

I' * * * *kk * K*kkkkkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_Create_UserDioCoslnterruptHandler(void *Handle,
void  CallBack(),
u_int DioCosWakeuplnterruptMask)

Description: Create a User DIO COS Interrupt Handler

Input: void *Handle (Handle pointer)
void CallBack() (user callback function)
u_int DioCosWakeuplinte rruptMask (wakeup interrupt mask)

# CCURPMFC_DIO_GROUPO_INTMASK
# CCURPMFC_DIO_GROUP1_INTMASK
# CCURPMFC_DIO_GROUP2_INTMASK
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_IB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INTHDLR_CREATE_FAILURE (f ailed to create
interrupt handler)
# CCURPMFC_LIB_INTHDLR_ALREADY_RUNNING (interrupt hdir already

running)
# CCURPMFC_LIB_IOCTL_FAILED (ioctl failed)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
kkkkkkkkkkkkkk ** * * *kkkkkkkkkkkkk ** * * *kkkkkkkk 7(/
/I User interrupt callback()
void DioCosUserCallback(void *Handle,
ccurpmfc_driver_dio_cos_int_t *driver_dio_cos_int)
{
/I User supplied code for handling interrupt
}
/Il Interrupt Counters
typedef struct

long long unsigned dio_ interrupt_count;
long long unsigned dma_countfCCURPMFC_DMA_MAX_ENGINES];
long long unsigned DIO_COS_ChannelsCount{CCURPMFC_DIO_MAX_REGISTERS];
long long unsigned
DIO_COS_ChannelsOverflowCountf CCURPMFC_DIO_MAX_REGISTERS];
} ccurpmfc_interrupt _dio_cos_counters_t;

typedef struct {
u_int32_t chan_00_31;
u_int32_t chan_32 63;
u_int32_t chan_64_95;
} ccurpmfc_dio_channel_t;

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page56 of 205



typedef u_int32_t ccurpmfc_dio_channels_t{CCURPMFC_DIO_MAX_REGISTERS];

/I DIO COS Interrupt
typedef str uct

union {
uint status; /Il Obsolete
uint InterruptsOccurredMask; // use this name
3
union {
uint mask; /I Obsolete
uint Wakeuplnter ruptMask; // use this name
3
/I DIO information
union {

ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus;
ccurpmfc_dio_channel_t DIO_COS_ChannelsStatusX;

3

union {
ccurpmfc_dio_channels_t DIO_COS_ChannelsOv erflow;
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX;

b

ccurpmfc_interrupt_dio_cos_counters_t counters;
} ccurpmfc_driver_dio_cos_int_t;

2.2.72 ccurPMFC_Create_UserProcesy

Typically reads from h/w take a finite time to complete. Iftiser has a process that is time critical and needs

to read the latest data faster, they may use a new approach calleeDiypeln this case, the user defines a
threadwith this call,which continuously reads the data from the board and holds theatass. The user

process can then access this latest data at substantially faster rates. The two drawbacks to this approach is that
the excessive bus assess is made and dedicated CPUs are required.

This call is used to create this User Process loogingatl which can be controlled by the user via the
returned handle.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t

ccurPMFC_Create_UserProcess(void *Handle,
_ccurpmfc_UserFunction_t *UFunc,
_ccurpmfc_UserFunction_t  **UFuncHandle)

Description: Create a User Process for user defined processing

Input: void *Handle H andle pointer)
_ccurpmfc_UserFunction_t  *UFunc (pointer to user
information structure)
Output: _ccurpmfc_UserFunction_t **UFuncHandle (pointer to user function
struct handle)
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler suppli ed)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_NO_RESOURCE (cannot allocate memory)

# CCURPMFC_LIB_INTERNAL_ERROR (pthread attr failed)

# CCURPMFC_LIB_THREAD_CREATE_FAILED (failed to create thread)

* * * * * * /

typedef struct
{
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void (*UserFunction) (void *hdl);

volatile int cp uAffinity; /* CPU on which Thread
will run */
volatile int cpuCount; /* no. of cpus to run on
st arting at base */

volatile void **Args;

volatile int SchedulePolicy;

volatile int SchedulePriority;

volatile int Schedul eSelf; [* 1=(Use

SchedulePriority -
1),0=no change */

} _ccurpmfc_UserFunction_t;

2.2.73 ccurPMFC_DAC_Activate()

This call must be the first call to activate the DAC. Without activation, all other calls will fail. The user can
also use this call to return the current state of the DAC without any change.

J** *kkFFhRKKK * *kkFFhRKAK * Kk kFFh*IKK

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Activate (void *Handle,
_ccurpmfc_dac_all_enable_t activate,
_ccurpmfc_dac_all_enable_t *current_state)

Description: Activate/DeActivate DAC module

Input: void *Handle (Handle pointer)
_ccurpmfc_dac_all_enable_t  activate (activate/deactivate)
# CCURPMFC_DAC_ALL_DISABLE
# CCURPMFC_DAC_ALL_ENABLE
# CCURPMFC_DO_NOT_CHANGE
Output: _ccurpmfc_dac_all_enable_t *current_state (active/deactive)
# CCURPMFC_DAC_ALL_DISABLE
# CCURPMFC_DAC_ALL_ENABLE
Retu rn: _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)

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

2.2.74 ccurPMFC_DAC_Get_CSR)
This call returns information from the DAC registers for the selected channel group.
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_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Get_CSR (void *Handle,
_ccurpmfc_dac_mask_t dac_mask,
ccurpmfc_dac_csr_t dac_csr)

Description: Get DAC Control and Status information

Input: void *Handle (Handl e pointer)
_ccurpmfc_dac_mask_t dac_mask (selected DAC mask)
# CCURPMFC_DAC_MASK_0_3
# CCURPMFC_DAC_MASK_4_7
# CCURPMFC_DAC_MASK_8 11
# CCURPMFC_DAC_MASK_12_15
Cutput: ccurpmfc_dac_csr_t dac_csr (pointer to DAC csr)
_ccurpmfc_daccsr_busy_t dac_interface_busy
# CCURPMFC_DAC_IDLE
# CCURPMFC_DAC_BUSY
_ccurpmfc_daccsr_  powerdown_t dac_powerdown
# CCURPMFC_DAC_OPERATIONAL
# CCURPMFC_DAC_POWERDOWN
_ccurpmfc_daccsr_updmode_t dac_update_mode
# CCURPMFC_DAC_MODE_IMMEDIATE
# CCURPMFC_DAC_MODE_SYNCHRONIZED
_ccurpmfc_daccsr_data _format_t dac_data_format
# CCURPMFC_DAC_OFFSET_BINARY
# CCURPMFC_DAC_TWOS_COMPLEMENT
_ccurpmfc_daccsr_output_select_t dac_ out put_select
# CCURPMFC_DACSINGLE_ENDED
# CCURPMFC_DAMIFFERENTIAL
_ccurpmfc_daccsr_  output_ range_t dac_output_range
CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_10V
CCURPMFC_DAC_SINGLE_ENDED_BIP&R. 5V
CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_10V
CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_20V

oW OE R

CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_10V
CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_10V
CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_20V
CCURPMFC_DAC_BFERENTIAL_UNIPOLAR_20V

HH R

Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPNFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOTACTIVE (DAC is not active)

2.2.75 ccurPMFC_DAC_Get_Driver_Write_Mode()

This call returns the current drivBYAC write mode.When awrite(2) system call is issued, it isithmode that
determines the type of write being performed by the driver.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC Get_Driver_Write_Mode (void *Handle,
_ccurpmfc_driver_DAC_write_mode_t *mode)

Description: Get current DAC write mode that will be selected by the 'write()'
call
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In put: void *Handle (Handle pointer)

Output: _ccurpmfc_driver_DAC_write_mode_t *mode (select DAC write mode)

# CCURPMFC_DAC_PIO_CHANNEL

# CCURPMFC_DAC_PIO_FIFO
Return: _ccurpmfc_lib_err or_number_t

# CCURPMFC_LIB_NO_ERROR

# CCURPMFC_LIB_BAD_HANDLE

# CCURPMFC_LIB_NOT_OPEN

# CCURPMFC_LIB_NO_LOCAL_REGION

# CCURPMFC_LIB_IOCTL_FAILED
# CCURPMFC_LIB_INVALID_ARG

(successful)
(no/bad handler supplied)
(library not open)
(local region not present)
(driver ioctl call failed)
(invalid argument)

2.2.76 ccurPMFC_DAC_Get_Fifo_Channel_Sele)

This call returns the current Fifo Channel selection mask. Only samples for these selected channels are placed
in the FIFO during sample generatiotinlike the ADC Fifo chanreselect option, this DAC FIFO channel

select option also restricts DAC channel register writes to those selected by this option. The advantage for
implementing this option for DAC channel registers in addition to DAC FIFO is that the user can perform
DMA operations to generate samples on selected channels without affecting the output of those channels that

have not been included in the channel selection.

J** *kkFFhKKKH * *

_ccurpmfc_lib_error _number _t
ccurPMFC_DAC_Get_Fifo_Channel_Select(void

*Handle,
_ccurpmfc_  dac_channel_mask_t
* dac_fifo_channel_select_mask)

Description: DAC Get Fifo C  hannel Selection
Input: void *Handle (handle pointer)
Output: _ccurpmfc_ dac_channel_mask_t*  dac_fifo_channel_select_mask

(channel select mask)
# CCURPMFC_DAC_CHANNEL_MASK_0
# CCURPMFC_DAC_CHANNEL_MASK_1
# CCURPMFC_DAC_CHANNEL_MASK_2
# CCURPMFC_DAC_CHANNEL_MASK_3
# CCURPMFC_DAC_CHANNEL_MASK_4
# CCURPMFC_DAC_CHANNBUASK_5
# CCURPMFC_DAC_CHANNEL_MASK_6
# CCURPMFC_DAC_CHANNEL_MASK_7
# CCURPMFC_DAC_CHANNEL_MASK_8
# CCURPMFC_DAC_CHANNEL_MASK_9
# CCURPMFC_DAC_CHANNEL_MASK_10
# CCURPMFC_DAC_CHANNEL_MASK_11
# CCURPMFC_DAC_CHANNEL_MASK_12
# CCURPMFC_DAC_CHANNEL_MASK_13
# CCURPMFC_DAC_CHANNEL_MASK_14
# CCURPMFC_DAC_CHANNEL_MASK_15
# CCURPMFC_ALL_DAC_CHANNELS_MASK
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)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)

kkkkkkkkkkkkkkkkkkkkkhkkkkkkkhkkkhkkkkkkkkkkkkkkkhkkkkhkkkkkkkk ******************/

(successful)
(no/bad handler supplied)

2.2.77 ccurPMFC_DAC_Get _Fifo_Info()
This call returns DAC FIFO information to the user.

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page60 of 205



_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Get_Fifo_Info (void *Handle,
ccurpmfc_dac_fifo_info_t *dac_fifo)

Description: Get DAC FIFO control and Status information

Input: void *Handle (Handle pointer)
Output: ccurpmfc_dac_f ifo_info_t *dac_fifo (pointer to DAC fifo
struct)

_ccurpmfc_dac_fifo_reset_t  reset;

# CCURPMFC_DAC_FIFO_ACTIVE

# CCURPMFC_DAC_FIFO_RESET
_ccurpmfc_dac_fifo_overflow_t overflow;

# CCURPMFC_DAC_FIFO_NO_OVERFLOW

# CCURPMFC_DAC_FIFO_OVERFLOW
_ccurpmfc_dac_fifo_underflow_t underflow;

# CCURPMFC_DAC_FIFO_NO_UNDERFLOW

# CCURPMFC_DAC_FIFO_UNDERFLOW
_ccurpmfc_dac_fifo_full_t full;

# CCURPMFC_DAC_FIFO_NOT_FULL

# CCURPMFC_DAC_FIFO_FULL
_ccurpmfc_dac_fifo_threshold_t threshold_exceeded;

# CCURPMFC_DAC_FIFO_THRESHOLROT_EXCEEDED

# CCURPMFC_DAC_FIFO_THRESHOLD_EXCEEDED
_ccurpmfc_dac_fifo_empty t  empty;

# CCURPMFC_DAC_FIFO_NOT_EMPTY

# CCURPMFC_DAC_FIFO_EMPTY

uint data_counter;
uint threshold;

uint max_threshold;

uint driver_threshold,;

uint write_count

dac_fifo_channel_select_mask channel_select_mask;
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler suppl ied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOT_ACIVE (DAC is not active)
i /

2.2.78 ccurPMFC_DAC_Get_Fifo_Threshold()
This call returns the DAC Fifo threshold information.

[** * *k*k * * * *k*k * *kkkkkkkkkkkkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Get_Fifo_Threshold(void *Handle,
uint *dac_threshold)

Description: DAC Get Fifo Threshold

Input: void *Handle (handle p ointer)
Output: uint *dac_threshold (DAC fifo threshold)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supp lied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
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# CCURPMFC_LIB_DACIS_NOT_ACTIVE (DAC is not active)

* * * * * /

2.2.79 ccurPMFC_DAC_Get_Fifo_Write_Count()

This call returns the count of the DAC FIFO. It is updated anytime the FIFO is written to. This isedly u
for debug.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Get_Fifo_Write_Count(void *Handle,

uint *dac_write_count)

Description: DAC Get Fifo Write Count
Input: void *Handle (handle pointer)
Output: uint *dac_write_count (DAC fifo write count)
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_DAC_IS_NOT_ACTIVE (DAC is not active)
* iiiceiaiboeioioboly /

* * * *kkk

2.2.80 ccurPMFC_DAC_Get_Gain_Cal()
This callreturns the DAC calibration gain values.

J** *kkFFhRKKK * *kkFFhRKAK * * *kkKHK

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Get_Gain_Cal(void *Handle,
_ccurp mfc_dac_channel_mask_t ChanMask
ccurpmfc_dac_cal_t *cal)

Description: Get the DAC Gain Calibration data.

Input: void *Handle (handle pointer)
_ccurpmfc _dac_channel_mask_t ChanMask (channel selection mask)
Output: ccurpmfc_dac_cal_t *cal (pointer to board cal)
uint Raw[CCURPMFC_MAX_DAC_CHANNELS]

double F loatfCCURPMFC_MAX_DAC_CHANNELS]
double CalibrationReferenceVoltage[ CCURPMFC_MAX_DAC_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_DAC_IS_NOT_ACTIVE (DAC is not active)

2.2.81 ccurPMFC_DAC_Get_Offset_Cal()

This call returns the DAC calibration offset values.

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

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Get_Offset_Cal(void *Handle,
_ccurpmfc_dac_channel_mask_t ChanMask
ccurpmfc_dac_cal_t * cal)
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Description: Get the DAC Offset Calibration data.

Input: void *Handle (handle pointer)
_ccurpmfc_dac_channel_mask_t ChanMask (channel selection mask)
Output: ccurpmfc_dac_cal_t *cal  (pointer to board cal)

uint Raw[CCURPMFC_MAX_DAC_CHANNELS]
double F loat{CCURPMFC_MAX_DAC_CHANNELS]
double CalibrationReferenceVoltage[ CCURPMFC_MAX_DAC_CHANNELS]

Return: _ccurpmfc_lib_erro r_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_DAC_IS_NOT_ACTIVE (DAC is not active)

*******/

2.2.82 ccurPMFC_DAC_Get_Update_Source_Seleft
This call allows the user t@turnthe selectedAC update source.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Get_Updat e_Source_Select (void *Handle,
_ccurpmfc_daccsr_update_source_t
*update_source)

Description: Get DAC Update Source Selec t

Input: void *Handle (Handle pointer)
Output: _ccurpmfc_daccsr_update_source_t *update_source (pointer to update
source)
# CCURPMFC_DAC_UPDATE_SOFTWARE
# CCURPMFC_DAC_UPDATE_CLOCK_O0
# CCURPMFC_DAC_UPDATE_CLOCK_1
# CCURPMFC_DAC_UPDATE_CLOCK_2
# CCURPMFC_DAC_UPDATE_CLOCK_3
# CCURPMFC_DAC_UPDE_CLOCK_4
# CCURPMFC_DAC_UPDATE_CLOCK_5
# CCURPMFC_DAC_UPDATE_CLOCK_6
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (n o/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)
# CCURPME_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk * /

2.2.83 ccurPMFC_DAC_Perform_Auto_Calibration ()

This single call performs a full DAC calibration of all the channels using the ADC. Then®egds to be first
calibrated prior to issuing this call.

/******************************************************************************
_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Perform_Auto_Calibration(void *Handle,
_ccurpmfc_dac_channel_mask_t ChanMask)

Description: Perform DAC Auto Calibration for selected channels

Input:  void *Handle (handle pointer)
_ccurpmfc_dac_channel_mask_ t ChanMask (channel selection mask)
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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_DAC_IS_ NOT_ACTIVE  (DAC is not active)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE  (ADC is not active)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
kbl wkkdk |

2.2.84 ccurPMFC_DAC_Perform_Gain_Calibration ()

This call performs @ain calibration sing the ADC. The ADC needs to be first calibrated prior to issuing this
call.

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Perform_Gain_Calibration(void *Handle,
_ccurpmfc_dac_channel_mask_t ChanMask)

Description: Perform DAC Gain Calibration for selected channels

Input:  void *Handle (handle pointer)

_ccurp mfc_dac_channel_mask_t ChanMask (channel selection mask)
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler suppl ied)
# CCURPMFC_LIB_NOT_OPEN (library not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB DAC_IS_NOT_ACTIVE (DAC is not active)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

* * * *% *% ******'k****/

2.2.85 ccurPMFC_DAC_Perform_Offset_Calibration()

This call performs affsetcalibration using the ADC. The ADC needs to be first calibrated prior to issuing
this call.

[** *kk Kk hIIIFFK*K Kk kFFhhIIIFFKI**

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Perform_ Offset _Calibration(void *Handle,
_ccurpmfc_dac_channel_mask_t ChanMask)

Description: Perform DAC Offset  Calibration for selected channels

Input:  void *Handle (handle pointer)
_ccurpmfc_dac_channel_mask_t ChanMask (channel selection mask)

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_DAC_IS_NOT_ACTIVE (DAC is not active)

# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)

# CCURPMFC_LIB_CLOCK_IS_NOTACTIVE (Clock is not active)
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2.2.86 ccurPMFC_DAC_Read_Channels Calibration ()

This routine reads the DAC channel calibration registers and dumps them to the user specifietidifdelf t
name specified is NULL, then information is writtenstdout.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Read_Channels_Calibration(void *Handle,

char *filename)

Description: Read DAC Channels Calibration

Input: void *Handle (handle pointer)

Output: char *filename (pointer to filename)

Return: _c curpmfc_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_CANNOT_OPEN_FILE (cannot open calib. file)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (ADC is not active)

ik

2.2.87 ccurPMFC_DAC_ReadBack_Channel§)

This call is more of debug purpose. It causes the DAC channels output to be connected to a user specified
ADC channel and then returns the current reading of the ADC channel. Hence, we havekdad BAC
channels selected.

If the ADC configuratioradc_csris NULL, then the call reads the current ADC configuration for the selected
ADC channelADCChan however, the user cdansteadsupply a pointer to the ADC configurati@ac_csr
where they havalready configured the ADC as the following:

adc_data_format CCURPMFC_ADC_TWOS_COMPLEMENT
adc_input_rangee CCURPMFC_ADC_BIPOLAR_10V
adc_input_signal = CCURPMFC_ADC_CALIBRATION_BUS
adc_update_clock = CCURPMFC_ADC_UPDATE_CLOCK_0

Note that theadc_updée_clockshould be set to the currently active clock. Failure to set the above values will
result in the call failing with invalid argume®CURPMFC_LIB_INVALID_ARG

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkkkkkkk *% *

_ccurp mfc_lib_error_number_t

ccurPMFC_DAC_ReadBack_Channels(void *Handle,
_ccurpmfc_dac_channel_mask_t DACChanMask,
_ccurpmfc_adc_channel_t  ADCChan,
_ccurpmfc_adc_csr_t *adc_cst,
ccurpmfc_dac_volts_t *dac_volts)

Description: Read Back DAC Channels using ADC

Input: void *Handle (Handle poi nter)
_ccurpmfc_dac_channel_mask t DACChanMask (specify DAC channel
mask)

# CCURPMFC_DAC_CHANNEL_MASK_0
# CCURPMFC_DAC_CHANNEL_MASK_1
# CCURPMFC_DAC_CHANNEL_MASK_2
# CCURPMFC_DAGCCHANNEL_MASK_3

# CCURPMFC_DAC_CHANNEL_MASK_4
# CCURPMFC_DAC_CHANNEL_MASK_5
# CCURPMFC_DAC_CHANNEL_MASK_6
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# CCURPMFC_DAC_CHANNEL_MASK_7
# CCURPMFC_DAC_CHANNEL_MASK_8
# CCURPMFC_DAC_CHANNEL_MASK_9
# CCURPMFC_DAC_CHANNEL_MASK_10
# CCURPMFC_DAC_CHANNEL_MASK_11
# CCURPMFC_DAC_CHANNEL_MASK_12
# CCURPMFC_DAC_CHANNEL_MASK_13
# CCURPMFC_DAC_CHANNEL_MAS3H
# CCURPMFC_DAC_CHANNEL_MASK_15
# CCURPMFC_ALL_DAC_CHANNELS_MASK
_ccurpmfc_adc_channel_t ADCChan (ADC channel to
read)
_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_RDATE_CLOCK_6
_ccurpmfc_adccsr_input_signal_t  adc_input_signal
# CCURPMFC_ADC_EXTERNAL_SIGNAL
# CCURPMFC_ADC_CALIBRATION_BUS
_ccurpmfc_adccsr_data_format_t adc_data_format
# CCURPMFC_ADC_OFFSET_BINARY
# CCURPMFC_ADC_TWOS_COMPLEMENT
_ccurpmfc_adccsr_input_range_t adc_input_range
# CCURPMFC_ADC_BIPOLAR_10V
# CCURPMFC_ADC_BIPOLAR_5V
Outp ut: ccurpmfc_dac_volts_t *dac_volts (pointer to DAC
volts)
uint Raw[CCURPMFC_MAX_DAC_CHANNELS];
double FloatfCCURPMFC_MAX_DAC_CHANN ELS];
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (no error)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (library not ope n)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)
# CCURPMFC_LIB_ADC_IS_NOT_ACTIVE (ADC is not active)
# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

*kkkhkkkhkkkkk *% *kkkhkkkhkkkkk *% *kkkkk xx/

2.2.88 ccurPMFC_DAC _Read_Channel$)

This call provides the user &asy method of reading the DAC channels. User can supply a channel mask. If
pointer todac _csris NULL, then the routine itself computes the current DAC configuration. For performance,
the user should get the current DAC configuration usingcthePMFC_DAC_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_DAC_Read_Channels(putine without incurring the additional overhead of routine
calling theccurPMFC_DAC_CSR(tall.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Read_Channels(void *Handle,
_ccurpmfc_dac_channel_mask_ t ChanMask,
_ccurpmfc_dac_csr_t *dac_cst,
ccurpmfc_dac_volts_t *dac_volts)

Description: Read DAC Channels
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Input: void *Handle (Handle po inter)
_ccurpmfc_dac_channel_mask_t ChanMask (specify channel mask)
# CCURPMFC_DAC_CHANNEL_MASK_0
# CCURPMFC_DAC_CHANNEL_MASK_1
# CCURPMFC_DAC_CHANNEL_MASK_2
# CCURPMFC_DAC_CHANL_MASK_3
# CCURPMFC_DAC_CHANNEL_MASK_4
# CCURPMFC_DAC_CHANNEL_MASK_5
# CCURPMFC_DAC_CHANNEL_MASK_6
# CCURPMFC_DAC_CHANNEL_MASK_7
# CCURPMFC_DAC_CHANNEL_MASK_8
# CCURPMFC_DAC_CHANNEL_MASK_9
# CCURPMFC_DAC_CHANNEL_MASK_10
# CCURPMFC_DAC_CHANNEL_MASK_11
# CCURPMFC_DAC_CHANNEL_MASK_12
# CCURPMFC_DAC_CHANNEL_MASK_13
# CCURPMFC_DAC_CHANNEL_MASK_14
# CCURPMFC_DAC_CHANNEL_MASK_15
# CCURPMFC_ALL_DAC_CHANNELS_MASK
_ccurpmfc_dac_csr_t *dac_csr (pointer to DAC csr)
_ccurpmfc_daccsr_busy_t dac_interface_busy
# CCURPMFC_DAC_IDLE
# CCURPMFC_DAC_BUSY
_ccurpmfc_daccsr_powerdown_t dac_powerdown
# CCURPMFC_DAC_OPERATIONAL
# CCURPMFC_DAC_POWERDOWN
_ccurpmfc_daccsr_upd  mode_t dac_update_mode
# CCURPMFC_DAC_MODE_IMMEDIATE
# CCURPMFC_DAC_MODE_SYNCHRONIZED
_ccurpmfc_daccsr_data_format_t dac_data_format
# CCURPMFC_DAC_OFFSET_BINARY
# CCURPMFC_DAC_TWOS_COMPLEMENT
_ccurpmfc_daccsr_output_select_t dac_ output_select
# CCURPMFC_DAGSINGLE_ENDED
# CCURPMFC_DAMIFFERENTIAL
_ccurpmfc_daccsr_output_range_t dac_output_range
CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_10V
CCURPMFC_DAC_SINGLE_ENDED BIPOLAR_5V
CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_10V
CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_20V

HHHH

CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_10V
CCWRPMFC_DAC_DIFFERENTIAL_BIPOLAR_10V
CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_20V
CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_20V
Output: ccurpmfc_dac_volts_t *dac_volts (pointer to DAC volts)

uint Raw[CCURPMFC_MAX_DAC_C HANNELS];

double FloatfCCURPMFC_MAX_DAC_CHANNELS];
Return: _ccurpmfc_lib_error_number_t

H H R

# CCURPMFC_LIB_NO_ERROR (no error)

# 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_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_DAC_IS_NO_ACTIVE (DAC is not active)

2.2.89 ccurPMFC_DAC_Reset_Fifd)

This call resets the DAC fifo to the powen state. User can elect to activate the FIFO after a reset.

/********** kkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkkhkkkkkkkkkkhkkkkhkkkkkkkk
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_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Reset_Fifo(void *Handle,
_ccurpmfc_dac_fifo_reset_t activate)

Description: DAC Res et Fifo

Input: void *Handle (handle pointer)
_ccurpmfc_dac_fifo_reset_t activate (activate converter)
# CCURPMFC_DAC_FIFO_ACTIVATE
# CCURPMFC_DAC_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 ope n)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)

/

2.2.90 ccurPMFC_DAC_Set_CSR)
This call sets the DAC control registers for the selected channel group.

J** *kkFFI*KKK * *kkFFKKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t

ccur PMFCDAC_Set_CSR (void *Handle,
_ccurpmfc_dac_mask_t dac_mask,
ccurpmfc_dac_csr_t dac_csr)

Description: Set DAC Control and Status information

Input: void *Handle (Handle pointer)
_ccurpmfc_dac_mask_t dac_mask (selected DAC mask)
# CCURPMFC_DAC_MASK_0_3
# CCURPMFC_DAC_MASK_4 7
# CCURPMFC_DAC_MASK_8 11
# CCURPMFC_DAC_MASK_ 12 15
ccurpmfc_dac_csr_t dac_csr (pointer to DAC csr)
_ccurpmfc_daccsr_busy_t dac_interface_busy
# CCURPMFC_DAC_IDLE
# CCURPMFC_DAC_BUSY
_ccurpmfc_daccsr_powerdown_t dac_powerdown
# CCURPMFC_DAC_OPERATIONAL
# CCURPMFC_DAC_POWERDOWN
_ccurpmfc_daccsr_updmode_t dac_update_mode
# CCURPMFC_DAC_ME@DIMMEDIATE
# CCURPMFC_DAC_MODE_SYNCHRONIZED
_ccurpmfc_daccsr_data _format_t dac_data_format
# CCURPMFC_DAC_OFFSET_BINARY
# CCURPMFC_DAC_TWOS_COMPLEMENT
_ccurpmfc_dacc sr_output_select_t dac_ output_select
# CCURPMFC_DACSINGLE_ENDED
# CCURPMFC_DAMIFFERENTIAL
_ccurpmfc_daccsr_ output_ range_t  dac_output_range
# CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_10V
# CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_5V
# CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_10V
# CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_20V

CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_10V
CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_10V
CCURPMFC_DAC_DIFFERENTIAL_BIR@G\R_20V

H H H*
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# CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_20V
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler suppl ied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE  (DAC is not active)
ok ik /

2.2.91 ccurPMFC_DAC_Set_Driver_Write _Mode()

This call setsthe current drivemwrite mode. When awrite(2) system call $ issued, it is this mode that
determines the type of DAC write being performed by the driver. Refer tavite(2) system callunder
Direct Driver Accessection for more information on the various modes.

I‘ * * * * *

ccurPMFC_DAC Set_Driver_Write_Mode()

_ccurpmfc_lib_error_number_t

ccurPMFC_Select_Driver_DAC_Write_Mode (void *Handle,
_ccurpmfc_driver_DAC_write_mode_ t mode)

Description: Select Driver DAC_Write Mode

Input: void *Handle (Handle pointer)
_ccurpmfc_driver_DAC_write_mode_t mode (select write mode)
# CCURPMFC_DAC_PIO_CHANNEL
# CCURPMFC_DAC_PIO_FIFO
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)

*kkkkkkkk * *kkkkkkkk Fkkkkk /

2.2.92 ccurPMFC_DAC_Set Fifo_Channel_Seledf)

This call allows the user to select a set of channels that need to be provided in ti¢HQAG the DAC

channel registers. Only samples for these selected channels are placed in the FIFO during sample generation.
Unlike the ADC Fifo channel select option, this DAC FIFO channel select option also restricts DAC channel
register writes to those selected by this option. The advantage for implementing this option for DAC channel
registers in addition to DAC FIFO is thile user can perform DMA operations to generate samples on

selected channels without affecting the output of those channels that have not been included in the channel
selection.

[FHxx * *% * * *kk *k*k * * *% * * *kk *k*k * *% *kkk

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Set_Fifo_Channel_Select(void *Handle,
_ccurpmfc_dac_channel_mask_t
dac_fifo_channel_select_mask)

Description: DAC Set Fifo Channel Selection

Input: void *Handle (handle pointer)
_ccurpmfc_dac_channel_mask_t
dac_fifo_channel_select_mask (channel select mask)
# CCURPMFC_DAC_CHANNEL_MASK_0
# CCURPMFC_DAC_CHANNEL_MASK 1

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page69 of 205



# CCURPMFC_DAC_CHANNEL_MASK_2
# CCURPMFC_DAC_CHANNEL_MASK_3
# CCURPMFC_DAC_CHANNEL_MASK_4
# CCURPMFC_DAC_CHANNEL_MASK_5
# CCURPMFC_DAC_CHANNEL_MASK_6
# CCURPMFC_DAC_CHANNEL_MASK_7
# CCURPMFC_DAC_CHANNEL_MASK_8
# CCURPMFC_DAC_CHANNEL_MASK_9
# CCURPMFC_DAC_CHANNEL_MASK_10
# CCURPMFC_DAC_CHANNEL_MASK_11
# CCURPMFC_DAC_CHANNEL_MASK_12
# CCURPMFC_DAC_CHANNEL_MASK_13
# CCURPMFC_DAC_CHANNEL_MASK_14
# CCURPMFC_DAC_CHANNEL_MASK_15
# CCURPMFC_AL_DAC_CHANNELS_MASK

Output: none

Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPH (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)
* * * * * /

* * *kkk *kkk

2.2.93 ccurPMFC_DAC_Set Fifo_Threshold()
This call allows the user to set the DAC FIFO threshold.

[** * * *kkkhkkkk * * *kkk *

_ccurpmf c_lib_error_number_t
ccurPMFC_DAC_Set_Fifo_Threshold(void *Handle,
uint dac_threshold)

Description: DAC Set Fifo Threshold

Input: void *Handle (handle pointer)

uint dac_threshold (DAC fifo threshold)
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_DAC_IS_ NOT_ACTNE (DAC is not active)

* * *% * *kkkhkkkhkkkkk *% * *kkkkkkkhkkkkk *% * /

2.2.94 ccurPMFC_DAC_Set Fifo_Write_Count()
This call allows the user the set the DAC FIFO write count. This is only used for debug.

[** *kkk * *kkFhhIIIFFK** *

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Set_Fifo_Write_Count(void *Handle,
uint dac_write_count)

Description: DAC Set Fifo Write Count

Input: void *Handle (handle pointer)
uint dac_write_count (DAC fifo write count)

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)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCALREGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOT_ACTIVE (DAC is not active)
/

2.2.95 ccurPMFC_DAC _Set Gain_Cal()
This call is used to set the @Again calibration for all the channels.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Set_ Gain _Cal(void *Handle,
_ccurp mfc_dac_channel_mask_t ChanMask ,
ccurpmfc_dac_cal_t *cal)

Description: Set the DAC Offset Calibration data.

Input: void *Handle (handle pointer)
_ccurpm fc_dac_channel_mask_t ChanMask (channel selection mask)
ccurpmfc_dac_cal_t *cal (pointer to board cal)
uint Raw[CCURPMFC_MAX_DAC_CHANNELS]
double F loat{CCURPMFC_MAX_DAC_CHANNELS]
double CalibrationReferenceVoltage[ CCURPMFC_MAX_DAC_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 (device not open)

# CCURPMFC_LIB_INVALID ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DAC_IS_NOTACTIVE (DAC is not active)

2.2.96 ccurPMFC_DAC_Set_Offset_Cal()
This call is used to set the DAC offset calibration for all the channels.

[rrHRKKK *% * *kkkhkkkhkkkkk *kkk *% *% * *kkkhkkkhkkkkk

_ccurpmfc_lib_error_number_t

ccurPMFC_DAC_Set_Offset_Cal(void *Handle,
_ccurpmfc_dac_channel_mask_t ChanMask ,
ccurpmfc_dac _cal_t *cal)

Description: Set the DAC Offset Calibration data.

Input: void *Handle (handle pointer)
_ccurpmfc_dac_channel_mask_t ChanMask (channel selection mask)
ccurpmf c¢_dac_cal_t *cal  (pointer to board cal)
uint Raw[CCURPMFC_MAX_DAC_CHANNELS]
double F loatfCCURPMFC_MAX_DAC_CHANNELS]
double CalibrationReferenceVoltage[ CCURPMFC_MAX_DAC_CHANNELS]
Output: no ne
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_DAC_IS_NOT_ACTIVE (DAC is not active)

* * * * * /
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2.2.97 ccurPMFC_DAC_Set_Update_Source_Seleggt

This call allows the user to set the DAC update source. Users can select either one of the defined clock
generators or software update to cause the samples in the FIFO to dat.sent

/
_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Set_Update_Source_Select (void *Handle,
_ccurpmfc_daccsr_updat e_source_t
update_source)

Description: Set DAC Update Source Select

Input: void *Handle (Handle pointer)
_ccurpmfc_daccsr_  update_source_t update_source (pointer to update
source)
# CCURPMFC_DAC_UPDATE_SOFTWARE
# CCURPMFC_DAC_UPDATE_CLOCK_O
# CCURPMFC_D&_UPDATE_CLOCK_1
# CCURPMFC_DAC_UPDATE_CLOCK_2
# CCURPMFC_DAC_UPDATE_CLOCK_3
# CCURPMFC_DAC_UPDATE_CLOCK_4
# CCURPMFC_DAC_UPDATE_CLOCK_5
# CCURPMFC_DAC_UPDATE_CLOCK_6
Outpu t: 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_DAC_IS_NOT_ACTIVE (DAC is not active)

st

2.2.98 ccurPMFC_DAC_Wait_For_Channel_lIdle()

This call is used when writing to channel registers to ensure that we are not writing too fast. The DAC must be
idle prior to the corresponding channel write, otherwise, the data woulgeregint out.

[** *kkF kIR IFFK*K Kk kK h*IIFFKI**

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Wait_For_Channel_ldle (void *Handle,
_ccurpmfc_dac_chann el_t dac_channel)

Description: Wait for DAC Channel to go idle

Input: void *Handle (Handle pointer)
_ccurpmfc_dac_channel_t dac_channel (dac channel number)

# CCURPMFC_DAC_CHANNB

# CCURPMFC_DAC_CHANNEL_1

# CCURPMFC_DAC_CHANNEL_2

# CCURPMFC_DAC_CHANNEL_3

# CCURPMFC_DAC_CHANNEL_4

# CCURPMFC_DAC_CHANNEL_5

# CCURPMFC_DAC_CHANNEL_6

# CCURPMFC_DAC_CHANNEL_7

# CCURPMFC_DAC_CHANNEL_8

# CCURPMFC_DAC_CHANNEL_9

# CCURPMFC_DAC_CHANNEL_10

# CCURPMFC_DAC_CHANNEL_11

# CCURPMFC_DAC_CHANNEL_12

# CCURPMFCDAC_CHANNEL_13

# CCURPMFC_DAC_CHANNEL_14
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# CCURPMFC_DAC_CHANNEL_15
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR
# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN
# CCURPMFC_LIB_IOCTL_FAILED

(successful)
(no/bad handler supplied)
(device not open)
(driver ioctl call
failed)
# CCURPMFC_LIB_INVALID_ARG
# CCURPMFC_LIB_DAC_FIFO_UNDERFLOW
# CCURPMFC_LIB_DAC_IS_BUSY

(Invalid argument)
(DAC Fifo underflow)
(DAC is busy)

/

2.2.99 ccurPMFC_DAC_Wait_For_Fifo_To_Drain()

This call is used prior to writing to the DAC fifo to ensure that there is enough sample space available to
complete the write without getting an overflow condition. User needs to specify the threshold level to wait fo
the FIFO to reach, before returning to the caller. Note that if the threshold is too low, it is possible that the
FIFO could experience an underflow condition prior to adding more samples to the FIFO.

[** * * *kkkkkkkk * * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Wait_For_Fifo_To_Drain (void *Handle,
uint fifo_threshold)

Description: Wait for DAC Fifo to drain

*Handle
uint fifo_threshold (fifo threshold)
Output: none
Return: _ccurpmfc_lib_error_number_t

Input: void (Handle pointer)

# CCURPMFC_LIB_NO_ERROR
# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN
# CCURPMFC_LIB_IOCTL_FAILED

# CCURPMFC_LIB_INVALID_ARG

(successful)
(no/bad handler supplied)
(device not open)
(driver ioctl call
failed)
(Invalid argument)

# CCURPMFC_LIB_DAC_FIFO_UNDERFLOW (DAC Fifo underflow)

* *k*k * * * *kk * *******************/

2.2.100 ccurPMFC_DAC_Write_Channels()

This call provides the user an easy method of writing the DAC channels. User can supply a channel mask. If
pointer todac _csris NULL, then the routine itself computes the current DAC configuration. Féonpeance,

the user should get the current DAC configuration usingcthePMFC_DAC_CSR(gall to get the current
settings and pass it to this routine. Hence, if the configuration is not changed, the user can continuously
invoke ccurPMFC_DAC_Write_Channd)sroutine without incurring the additional overhead of routine
calling theccurPMFC_DAC_CSR@all.

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t
ccurPMFC_DAC_Write _Channels(void
_ccurpmfc_dac_channel_mask_t

*Handle,
ChanMask,

_ccurpmfc_dac_csr_t *dac_csr,
ccurpmfc_dac_volts_t *dac_volts)
Description: Read DAC Channels
Input: void *Handle (Handle pointer)
_ccurpmfc_dac_channel_mask_t ChanMask (specify channel mask)

# CCURPMFC_DAC_CHANNEL_MASK_0
# CCURPMFC_DAC_CHANNEBVASK_1
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# CCURPMFC_DAC_CHANNEL_MASK_2
# CCURPMFC_DAC_CHANNEL_MASK_3
# CCURPMFC_DAC_CHANNEL_MASK_4
# CCURPMFC_DAC_CHANNEL_MASK_5
# CCURPMFC_DAC_CHANNEL_MASK_6
# CCURPMFC_DAC_CHANNEL_MASK_7
# CCURPMFC_DAC_CHANNEL_MASK_8
# CCURPMFC_DAC_CHANNEL_MASK_9
# CCURPMFC_DAC_CHANNEL_MASK_10
# CCURPMFC_DAC_CHANNEL_MASK_11
# CCURPMFC_DAC_CHANNEL_MASK_12
# CCURPMFC_DAC_CHANNEL_MASK_13
# CCURPMFC_DAC_CHANNEL_MASK_14
# CCURPMFC_DAC_CHANNEL_MASK_15
# CCURPMFC_ALL_DAC_CHANNELS_MASK
_ccurpmfc_dac_csr_t *dac_csr (pointer to DAC Ccsr)
_ccurpmfc_daccsr_busy_t dac_interface_busy
# CCURPMFC_DAC_IDLE
# CCURPMFC_DAC_BUSY
_ccurpmfc_daccsr_powerdown_t dac_powerdown
# CCURPMFC_DAC_OMATIONAL
# CCURPMFC_DAC_POWERDOWN
_ccurpmfc_daccsr_updmode_t dac_update_mode
# CCURPMFC_DAC_MODE_IMMEDIATE
# CCURPMFC_DAC_MODE_SYNCHRONIZED
_ccurpmfc_daccsr_data _format_t dac_data_format
# CCURPMFC_DAC_OFFSET_BINARY
# CCURPMFC_DAC_TWOS_COMPLEMENT
_ccurpmfc_daccsr_output_select_t dac_ output_select
# CCURPMFC_DAGSINGLE_ENDED
# CCURPMFC_DAMIFFERENTIAL
_ccurpmfc_daccsr_output_range_t  dac_output_range
CCURPMFC_DAC_SINGLE_ENDED_UNIPOLAR_10V
CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_5V
CCURPMFC_DAC_SINGLE_ENDED_BIPOLAR_10V
CCURPMFMAC_SINGLE_ENDED_UNIPOLAR_20V

T I

# CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_10V
# CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_10V
# CCURPMFC_DAC_DIFFERENTIAL_BIPOLAR_20V
CCURPMFC_DAC_DIFFERENTIAL_UNIPOLAR_20V
ccurpmfc_dac_volts_t *dac_volts (pointer to DAC volts)
uint Raw[CCURPMFC_MAX_DAC_CHANNELS];
double FloatfCCURPMFC_MAX_DAC_CHANNELS];

H*

Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (no error)

# 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_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_VOLTAGE_NOT_IN_RANGE (voltage not in range)
# CCURPMFC_LIB_DAC_IS _NOT_ACTIVE (DAC is not active)

*kkkkkkkkkkkkk *% F*kkkkk *kkk *% *kkkkk xx/

2.2.101 ccurPMFC_DataToVolts()

This routine takes a raw analog input data value and converts it to a floating point voltage based on the
supplied format. Format can KCURPMFC_TWOS_COMPLEMEN®r CCURPMFC_OFFSET_BINARY

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

double ccurPMFC_DataToVolts( int us_data, ccurpmfc_volt_convert_t *conv )
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Description: Convert Data to volts

Input: int us_data (data to convert)
ccurpmfc_volt_convert_t *conv (pointer to
conversion struct)
double VoltageRange (maximum voltage
range)
_ccurpmfc_csr_dataformat_t Format (format)

# CCURPMFC_OFFSET_BINARY
# CCURPMFC_TWOS_COMPLEMENT
ccurpmfc_bool BiPolar (bi - polar)
# CCURPMFC_TRUE
# CCURPMFC_FALSE
int ResolutionBits (Number of
resoluti  on bits)
Output: none
Return: double volts (returned volts)

*kk * * * * n/

2.2.102 ccurPMFC_Destroy AllUserProcesg)

The purpose of this call is to dest all User Processes that have been previously created by the
ccurPMFC_Create_UserProcesslmmand.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t ccurPMFC_Destroy_AllUserProcess(void *Ha ndle)
Description: Destroy all created user processes

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)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.103 ccurPMFC_Destroy _UsebDioCodnterruptHandler ()

The purpose of this call is to destroy the User DIO G@&rrupt handler that was created earlier with the
ccurPMFC_Create_UserDioCosinterruptHandlec@ll.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Destroy_UserDioCoslnterrupt Handler(void *Handle)

Description: Destroy a previously created User DIO COS Interrupt Handler
Input: void *Handle (Handle pointer)

Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFCLIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_IOCTL_FAILED (ioctl failed)

# CCURPMFC_LIB_IO_ERROR (failed to terminate

handler)

* * * * * * * * * /

2.2.104 ccurPMFC_Destroy_UserProcess()

The purpose of this call is to destroy the User Process that have been previously created by the
ccurPMFC_Create_UserProcess@ll.
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_ccurpmfc_lib_error_numb er_t ccurPMFC_Destroy_UserProcess(void *Handle,
_ccurpmfc_UserFunction_t *UFuncHandle)

Description: Destroy an already created user process

Input: void *Handle (Handle pointer )
_ccurpmfc_UserFunction_t **UFuncHandle (pointer to user handle)
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
/

2.2.105 ccurPMFC_DIO_Activate()

This call must be the first call to activate the DIO. Without activation, all other calls will fail. The user can
also use this call to return the current state of the DIO without any change.

J** *kkFFhKKKK * *kkFFIRKKK * * *kk KKK

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Activate (void *Handle,
_ccurpmfc_dio_all_enable_t activate,
_ccurpmfc_dio_all_enable_t *current_state)

Description: Activate/DeActivate DIO module

Input: void *Handle (Handle poi nter)
_ccurpmfc_dio_all_enable_t  activate (activate/deactivate)
# CCURPMFC_DIO_ALL_DISABLE
# CCURPMFC_DIO_ALL_ENABLE
# CCURPMFC_DO_NOT_CHANGE
Output: _ccurpmfc_dio_all_enable_t *current_state (active/deactive)
# CCURPMFC_DIO_ALL_DISABLE
# CCURPMFC_DIO_ALL_ENABLE
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_LOCIA REGION (local region not present)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.106 ccurPMFC_DIO_Get_Channek_Polarity ()

This call allows the user to get tpelarity for the DIO channels. Th€hannelSelectMasik used to retrieve
polarity settings for selected channels.

For input channels, a value GCURPMFC_DIO_INPUT_LOW_TRU&r 6 Ofdr polarity indicates low true,
while a value of£CCURPMFC_DIO_INPUTHIGH_TRUEor dl6for polarity indicates high true.

For outputchannels, a value cECURPMFC_DIO_OUTPUT_LOWr 6 Ofdr polarity indicates low or O
volts, while a value of€ECURPMFC_DIO_OUTPUT_HIGHr dlofor polarity indicates high or +5 volts.

/*********************************************************************** *kkkkkk
_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Get_Channel s_Polarity  (void *Handle,
ccurpmfc_dio_channels_t DIO_Channels Polarity
ccurpmfc_dio_channels_t ChannelSe lectMask)
Description: Get Channels Polarity
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Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t ChannelSelectMask (channel selection)

# NULL ( select all channels)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0

# CCURPMFC_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5

# CCURPMFC_DIO_CHANNEL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFC_DIO_CHANNEL_MASK_16

# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

Output: ccurpmfc_dio_channels_t DIO_Channels Polarity (channel s polarity
registers)

# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0

# CCURPME_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5

# CCURPMFC_DIO_CHANBL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFC_DIO_CHANNEL_MASK_16

# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22
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# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_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 (de vice not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

/

2.2.107 ccurPMFC_DIO_Get_COS_Channels_Edge Senge

This call returns to the user the settings for the chaifigtate to sense the rising or falling edge of the signal

on input for all the channels. THehannelSkectMaskis used to retrieve edge sense settings for selected
channelsA value of CCURPMFC_DIO_COS _FALLING EDG&Er 606 represents sensir
input signal while a value o€CURPMFC_DIO_COS_RISING_EDGE& r 616 represents se
edge of input signal.

[** * * *kkkkkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Get_COS_Channels_Edge_Sense(void *Handle,
ccurpmfc_dio_channels_t DIO_C OS_ChannelsEdgeSense,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Get COS Channels Edge Sense

Input: void *Handle (handle pointer)
ccurpmfc_dio_channels _t ChannelSelectMask (channel selection)
# NULL (select all channels)

# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK

# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFCDIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
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# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEIMASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: ccurpmfc_dio_channels_t DIO_COS_ChannelsEdgeSense (COS channels
edge sense registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MKS3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DD_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_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_NOLOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.108 ccurPMFC_DIO_Get_COS_ChannelsEnable()

This call returns to the ser the settings for the changkstate enable registers all the channels. The
ChannelSelectMaskis used to retrieve enable settings for selected channels. A value of
CCURPMFC_DIO_COS IGNORE o r 606 i gneofseate whileh a a g walue  of
CCURPMFC_DIO_COSENABLEo r 01 6 enabpngchasmgeaf-stage for the selected channels.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t
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ccurPMFC_DIO_Get_COS_Channels_ Enable (void *Handle,
ccurpmfc_dio_channels_t DIO_COS_Channels Enable ,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Get COS Channels Enable Setting
Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t ChannelSelectMask (channel selection)
# NULL (select all channels)
# u_int32_t ccurpmfc_dio_channels_t{CCURPMFC_DIO_M AX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DD_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: ccurpmfc_dio_channels_t DIO_COS_Channels Enable (COS channels
enable registers)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEMASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
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# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFCDIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

Return: _ccurpmfc_lib_error_n umber_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_DIO_IS_NOT_ACTIVE (DIO is not active)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.109 ccurPMFC_DIO_Get_COS_ChannelsMode()

This call returns to the user the settings for the chafigtate mode registers all the channels. The
ChannelSelectMaskis used to retrieve mode settings for selected channels. A value of
CCURPMFC_DIO_COS_ANY_TRANSITI@Nr  d&técts changeof-stateon any edge transitiowhile a
value of CCURPMFC_DIO_COS_RISING_OR_FALLING_TRANSITION 6 1 6 enabtingchangent s
of-statefor either rising edge or falling edge depending on the channel edge sensefeettitey selected
chanrels.

J** *kkFFKKKAH * *kkFFIKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Get_COS_Channels_ Mode(void *Handle,
ccurpmfc_dio_channels_t DIO_COS_Channels Mode,
ccurpmfc_dio_channels_t ChannelSelectMask)
Description: Get COS Channels Mode Setting
Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t ChannelSelectMa sk (channel selection)
# NULL (select all channels)

# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHNNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEIMASK_16
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# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASKL 2

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

Output: ccurpmfc_dio_channels_t DIO_COS_Channels Mode (COS channels
Mode registers)
# u_int32_t ccurpmfc_dio_chan nels_t{CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL ABK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_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_DIO_IS_NOT_ACTIVE (DIO is not active)

******************************************************************************/
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2.2.110 ccurPMFC_DIO_Get_COS_ChannelsOverflow()

This call returns to the user the state of the charfggate overflow registers for all the channels. The
ChannelSelectMaskis used to retrieve overflow settings for selected channels. A value of
CCURPMFC_DIO_COSOVERFLOWDID_NOT_OCCURr 606 indicates that no
a value of CCURPMFC_DO_COS_OVERFLOW_OCCURREDr 616 indicates that
occurred for the selected channels. An overflow condition is set when a ebfastgée condition is detected

on a channel that previously detected a charfggtate condition without itstatus being cleared.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Get_COS_Channels_ Overflow (void *Handle,
ccurpmfc_dio_channels_t D IO_COS_Channels Overflow
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Get COS Channels Overflow State
Input: void *Handle (handle pointer)
ccurpmfc_dio_c  hannels_t ChannelSelectMask (channel selection)
# NULL (select all channels)

# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANBL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFCDIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_EGIANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: ccurpmfc_dio_channels_t DIO_COS_Channels Overflow (COS channels
Overflow  registers)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEMASK _3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
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# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# C CURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPME_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_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_DIO_IS_NOT_ACTIVE (DIO is not active)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.111 ccurPMFC_DIO_Get_COS_ChannelsStatus()

This call returns tohe user the state of the chargfestate status registers for all the channels. The
ChannelSelectMaskis used to retrieve status settings for selected channels. A value of
CCURPMFC_DIO_COS _DID _NOT OCCURr 606 i n dchangedf-gtaseoctulredd twherawalue

of CCURPMFC_DIO_COS_OCCURRE®DTr 616 i mchangef-statecortditioa bccurred for the
selected channel#\ changeof-state status is set when the hardware is enabled to detect a change of input
signal transition and an input signaléceived with the monitored transition.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

ccurpmfc_lib_error_number _t

EcurPMFC_DIO_Get_COS_ChanneIs_ Status (void *Handle,
ccurpmfc_ dio_channels_t DIO_COS_Channels CStatus
ccurpmfc_dio_channels_t ChannelSelectMask)
Description: Get COS Channels Status
Input: void *Handle (handle pointer)
ccurp mfc_dio_channels_t ChannelSelectMask (channel selection)
# NULL (select all channels)

# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFCDIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEMASK_5
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# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: ccurpmfc_dio_channels_t DIO_COS_Channels Status (COS channels
Status  registers)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
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Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERRR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMIEE_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

*kk * * n/

2.2.112 ccurPMFC_DIO_Get_Input_Channels_Filter()

This call allovs the user to get the settings for the DIO channels input filtersCiiaenelSelectMask used

to retrieve filter settings for selected channels. A valuEGRPMFC_DIO_INPUT_FILTER_ENABLE&r

0 Ofdr filter indicates that the 100 nanosecond filter iatded for the selected channel, while a value of
CCURPMFC_DIO_INPUT_FILTER_DISABLE® ¢ 1lindlicates that the filter is disabled. On powerup, filter
for all channels are enabled.

I' * * * *kk * *kkkk

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Get_Input_Channel  s_Filter(void *Handle,
ccurpmfc_dio_channels_t DIO_InputChannels,
ccurpmfc_dio_channels_t ChannelS electMask)

Description: Get Input Channel Filters

Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t ChannelSelectMask (channel selection)
# NULL (select all channels)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPNFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIOCHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANBL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: ccurpmfc_dio_channels_t DIO_Inp utChannels (input channel registers)
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# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Return: _ccurpmfc_lib_erro r_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_DIO_IS_NOT_ACTIVE (DIO is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.113 ccurPMFC_DIO_Get_Input_Snapshot)

This call returns the Input Snapshot state to the user. The purpose of this snapshot feature is to allow the user
to read the input channels without the firmware updating them in the middle of the reads. In this way, then can

ensire that all channels data are in sync.

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Get_Input_Snapshot(void *Handle,
_ccurpmfc_dio_input_snapshot_t *dio_snapshot)

Description: Get DIO Input Snapshot

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_input_snapshot_t *dio_snapshot (dio snapshot)

# CCURPMFC_DIO_INPUT_OPERATION_CONTINUOUS

# CCURPMFC_DIO_INPUT_OPERATION_SNAPSHOT
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
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# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

/

2.2.114 ccurPMFC_DIO_Get_Mode()
This call returns the current DIO mode.

I' * * * *kk K*kkkkkkkkkkkkkkkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Get_Mode(void *Handle,
_ccurpmfc_dio_mode_t *dio_mode)

Description: Get DIO Mode

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_mode_t *dio_mode (dio mode)

# CCURPMFC_DIO_MODE_CUSTOM

# CCURPMFC_DIO_MODE_NORMAL
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NOERROR (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_DIO_IS_NOT_ACTIVE (DIO is not active)

2.2.115 ccurPMFC_DIO_Get_Output_Sync()

This call returns thewrent state of the output sync flag. The purpose of the output sync feature is to ensure
that the user can safely program all the output channels prior to directing the firmware to send them out
simultaneously.

[** *kkFhh*KK * *kk KKK * * *

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Get_Output_Sync(void *Handle,
_ccurpmfc_dio_output_sync_t *dio_sync)

Description: Get DIO Output Sync

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_output_sync_t *dio_sync (dio sync)
# CCURPMFC_DIO_OUTPUT_OPERATION_CONTINUOUS
# CCURPMFC_DIO_OUTPUT_OPERATOSYNC
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_DIO_IS_NOT_ACTIVE (DIO is not active)

* * * * * * /

2.2.116 ccurPMFC_DIO_Get_Ports_Direction()

This call allows the user tgetthe direction of the digital channels. There are 24 ports with grouping of 4
channels per port. Direction control is on a port level or a group of 4 channels.
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When the direction for channels are set to output, then reading the channels input registers will result in
acquiring what was written to the output (loopback). When the direction for the channels are set as inputs,
then reading the channels input registeil result in acquiring signals coming into the board from the
external digital lines.

/

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Get_Ports_Direction(void *Handle,
_ccurpmfc_dio_port_mask_t *dio_direction)

Description: Get DIO Ports Direction Mask

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_port_m ask_t *dio_direction (port mask)
# CCURPMFC_DIO_PORT_MASK_PO
# CCURPMFC_DIO_PORT_MASK_P1
# CCURPMFC_DIO_PORT_MASK_P2
# CCURPMFC_DIO_PORT_MASK_P3
# CCURPMFC_DIO_PORT_MASR4
# CCURPMFC_DIO_PORT_MASK_P5
# CCURPMFC_DIO_PORT_MASK_P6
# CCURPMFC_DIO_PORT_MASK_P7
# CCURPMFC_DIO_PORT_MASK_P8
# CCURPMFC_DIO_PORT_MASK_P9
# CCURPMFC_DIO_PORT_MAX_P10
# CCURPMFC_DIO_PORT_MASK_P11
# CCURPMFC_DIO_PORT_MASK_P12
# CCURPMFC_DIO_PORT_MASK_P13
# CCURPMFC_DIO_PORT_MASK_P14
# CCURPMFC_DIO_PORT_MASK_P15
# CCURPMFC_DIQOPORT_MASK_P16
# CCURPMFC_DIO_PORT_MASK_P17
# CCURPMFC_DIO_PORT_MASK_P18
# CCURPMFC_DIO_PORT_MASK_P19
# CCURPMFC_DIO_PORT_MASK_P20
# CCURPMFC_DIO_PORT_MASK_P21
# CCURPMFC_DIO_PORT_MASK_P22
# CCURPMFC_DIO_PORT_MASK_P23
# CCURPMFC_DIO_ALL_PORTS_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_DIO_IS_NOT_ACTIVE (DIO is not active)

* * *% * *kkkkkkkhkkkkk *% *kkkhkkkhkkkkk *% /

2.2.117 ccurPMFC_DIO_Read_Custom_Channel_Registers()

This call allows the user to display any DIO channels that have been reserveustom usage. This is
specifically dependant of the firmware being loaded. The user must enable the custom mode for DIO
operation before reviewing these reserved channels. If no channels are listed, then no custom DIO channels
exist. Any custom DIO charel will not operate in the normal DIO functionality but will behave differently
based on the firmware loaded.

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

ccurPMFC_DIO_Read_Custom_Channel_Registers()

_ccurpmfc_| ib_error_number_t

ccurPMFC_DIO_Read_Custom_Channel_Registers(void *Handle,
ccurpmfc_dio_channels_t DIO_CustomChannels,
ccurpmfc_dio_channels_t ChannelSelectMask)
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Description: Read DIO Custom Channel Registers

Input: void *Handle (handle pointer)
Output: ccurpmfc_dio_channels_t DIO_CustomChannels (custom channel registers)
# u_int32_t ccurpmfc_dio_channels_t[C CURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIOCHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_I8K_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK

ccurpmfc_dio_channels_t ChannelSelectMask ( custom channel selection)

# NULL (select all channels)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEMASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
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# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFCDIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Return: _ccurpmfc_lib_error_n umber_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_DIO_IS_NOT_ACTIVE (DIO is not active)
Hekkkkk * /

2.2.118 ccurPMFC_DIO _Read_Input_Channel_Registers()

This call reads the contents of the input channel registers and returns to theheserare two modes of
operation for this call. (1) Continuous (2) Snapshot.

When the user selects thentinuousoperation, this call imediately returns to the user whatever is available

on the input registers as they are being received by the hardware. There is therefore no synchronizing
occurring betweenthe three input channel registers (32 channels/register). For performance inprsveme
with this operational mode, it is recommended that the user sets the continuous option using the
ccurPMFC_DIO_Set_Input_Snapshot@ll once and then suppCURPMFC_DO_NOT_CHANGH® this

call for more reads. In this way, an additional register acg#issot occur everytine this call is issued.

When the user selects thesnapshot operation, there is no need to issue the
ccurPMFC_DIO_Set_Input_Snapshot(). All that is required is to supply the
CCURPMFC_DIO_INPUT_OPERATION_SNAPSH@ion when issuing th call. The result is that all the
three input registers will be captured instantaneously (in sync) by the firmware and returned to the user.

Obviously, thesnapshotoption is only meaningful if the user selects chanfesing the channel selection
mag) that reside in at least two different input channel registers.

Input channel register 0: Channels 0 to 31
Input channel register 1: Channels 32 to 63
Input channel register 2: Channels 64 to 95

Theskip_dio_disable_checkvfien set tcCCURPMFC_FALSJEcauses the call to test for DIO being enabled
prior to proceedinglf this option is set tcCCURPMFC_TRUEthen no test is. If the DIO has not been
enabled, input reads will be invalid. The only reason for providing the option to disable the check is to
improve the performance of the call. If the user can ensure that the DIO is enabled prior to issuing this call,
they can set this option ttCURPMFC_TRUEo that no test is performed and hence, improve performance.

When the direction for channels are setoutput, then reading the channels input registers will result in
acquiring what was written to the output (loopback). When the direction for the channels are set as inputs,
then reading the channels input registers will result in acquiring signals gan the board from the
external digital lines.

/ * * * * * * * * *

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Read_Input_Channel_Registers(void *Handle,
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_ccu rpmfc_dio_input_snapshot_t dio_snapshot,

ccurpmfc_bool skip_dio_disabled_check,
ccurpmfc_dio_channels_t DIO_InputChannels,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Read DIO Input Channel Registers

Input: void *Handle  (handle pointer)
_ccurpmfc_dio_input_snapshot_t dio_snapshot (dio_snapshot operation)
# CCURPMFCDIO_INPUT_OPERATION_CONTINUOUS
# CCURPMFC_DIO_INPUT_OPERATION_SNAPSHOT
# CCURPMFC_DO_NOT_CHANGE
ccurpmfc_bool skip_dio_disabled_check (skip dio disabled check)
# CCURPMFC_TRUE
# CCURPMFC_FALSE
Output: ccurpmfc_dio_channels_t DIO_InputChannels (input channel registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFCDIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEMASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK

ccurpmfc_dio_channels_t  ChannelSelectMask (input
channel selection)
# NULL (select
all channels) # NULL

(select all channels)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
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# CCURPMFC_DIOCHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL ABK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Return: _cc urpmfc_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_DIO_IS_NOT_ACTIVE (DIO is not active)

* * *% *% ****/

2.2.119 ccurPMFC_DIO_Read_Output_Channel_Registers()

This call reads the contents of thetputchannel registers and returns to the ushis simply represents the
contents of the last write to the output registers.

[rrrRKKK *% * *kkkhkkkhkkkkk *kkk *% *% * *kkkkkkkhkkkkk

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Read_Output_Channel_Registers(void *Handle,
ccurpmfc_dio_channels_t DIO_OutputChannels,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Read DIO Output Channel Registers

Input: void *Handle (handle pointer)
Output: ccurpmfc_dio_channels_t DIO_OutputChannels (output channel registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DBD_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEIMASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
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# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
ccurpmfc_dio_channels_t ChannelSelectMask (output channel s election)
# NULL (select all channels)
#u_int32_t ccurpmfc_dio_channels_t{CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_EIANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MKS11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_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)

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page94 of 205



# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

* * * * * * * /

2.2.120 ccurPMFC_DIO_Set_Channet_Polarity ()

This call allows the user to set the polarity for the DIO channels ChHamnelSelectMask used to retrieve
polarity settings for selected channels.

For input chanels, a value o€ECURPMFC_DIO_INPUT_LOW_TRU& ¢ Ofdy polarity indicates low true,
while a value o€CCURPMFC_DIO_INPUTHIGH_TRUEor dl6for polarity indicates high true.

For output channels, a value 6GCURPMFC_DIO_OUTPUT_LOWr 6 Ofdr polarity indicaes low or 0
volts, while a value o€ECURPMFC_DIO_OUTPUT_HIGHr dléfor polarity indicates high or +5 volts.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Set_Channel s_Polar ity (void *Handle,
ccurpmfc_dio_channels_t DIO_ ChannelsPolarity ,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Set Input Channel Filters

Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t DIO_ ChannelsPolarity ( channels polarity regs )
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEMASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_IDD_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHNNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
ccurpmfc_dio_channels_t ChannelSelectMask ( polarity channel selection)
# NULL (select all channels)
#u_int3 2_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
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# CCURPMFC_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5

# CCURPMFC_DIO_CHANNEL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFC_DIO_CHANNEL_MASK_16

# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_RROR (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_DIO_IS_NOT_ACTIVE (DIO is not active)

*kkkkkkkhkkkkk *% *kkkhkkkhkkkkk *% * *kkkkk xx/

2.2.121 ccurPMFC_DIO_Set COS_Channels_Edge _Senge

This call ®ts the changef-state to sense the rising or falling edge of the signal on input for the channels. The
ChannelSelectMaskis used to set the edge sense settings for selected channels. A value of
CCURPMFC_DIO_COS FALLING _EDG&r 6006 r e pr edliagnedge ofsnpunh signah whileaaf  f
value of CCURPMFC_DIO_COS RISING EDGEr 616 represents sensing of

For edge sensing to occur, t&&€URPMFC_DIO_COS_RISING_OR_FALLING_TRANSITI@Nheeds to
be set for the corresponding chaits using thecurPMFC_DIO_Set COS_Channels_Mods().

[** *kk Kk kIR IFFK*K *kkFhh*IIFFKI*K

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Set_COS_Channels_Edge_Sense(void *Handle,
ccurpmfc_dio_channels_t DIO_COS_ChannelsEdgeSense,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Set COS Channels Edge Sense

Input: void *Handle (handle pointer )
ccurpmfc_dio_channels_t DIO_COS_ChannelsEdgeSense
(COS channels edge sense registers)
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# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPNMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK

ccurpmfc_dio_channels_t ChannelSelectMask (channel selection)

# NULL (select all channels)

#u_in t32_t ccurpmfc_dio_channels_t{CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFCDIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
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# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NOERROR (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_DIO_IS_NOT_ACTIVE (DIO is not active)

*kk * * n/

2.2.122 ccurPMFC_DIO_Set COS_ChannelsEnable()

If the user vishes to monitor changef-state for a channel, then need to enable the chafrgtate detection
for the respective channels using this call. Without the channel being enabled, no-ahstage detection
will occur. The ChannelSelectMasks used to seknable settings for selected channeds.value of

CCURPMFC_DIO_COS IGNORE o'r 606 i gneofseate  whileh a a g walue  of
CCURPMFC _DIO_COEENABLEor 0616 enabpngchamgeoi-stage for the selected channels.

[** * * *kkkhkkkk * * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Set_ COS_Channels_ Enable (void *Handle,
ccurpmfc_dio_channels_t DIO_COS_Channels Enable ,
ccurpmfc_d io_channels_t ChannelSelectMask)

Description: Set COS Channels Enable
Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t DIO_COS_Channels Enable

(COS channels  enable registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEMASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
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# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFCDIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

ccurpmfc_dio_channels _t ChannelSelectMask (channel selection)

# NULL (select all channels)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0

# CCURPMFC_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5

# CCURPMFC_DIO_CHANNEL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFCDIO_CHANNEL_MASK_16

# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHBNNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEIMASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFC_DIO_CHANNEL_MASKL 3

# CCURPMFC_DIO_ALL_CHANNELS_MASK

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_DIO_IS_NOT_ACTIVE (DIOisn ot active)

*kkkkkkkhkkkkk *% *kkkhkkkkkkkkk *% * *kkkkk xx/

2.2.123 ccurPMFC_DIO_Set_ COS_ChannelsMode()

This call sets the changg-state mode registers all the channels. ThannelSelectMasis used to set the
mode settings foselected channels. A value GCURPMFC_DIO_COS_ANY_TRANSITIQNr set8 6
changeof-state on any edge transition while a value of
CCURPMFC_DIO_COS_RISING_OR_FALLING_TRANSITION 6 16 emaljingeharngeoftstate

for either rising edge or falling edglepending on the channel edge sense setting for the selected channels.

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

_ccurpmfc_lib_error_number_t
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ccurPMFC_DIO_Set_COS_Channels_ Mode(void *Handle,
ccurpmfc_dio_channels_t DIO_COS_Channels Mode,
ccurpmfc_dio_channels_t ChannelSelectMask)

Description: Set COS Channels Mode
Input: void *Handle (handle poi nter)
ccurpmfc_dio_channels_t DIO_COS_Channels Mode

(COS channels  mode registers)

#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIOCHANNEL_MASK_0

# CCURPMFC_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MKS5

# CCURPMFC_DIO_CHANNEL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFC_DIO_CHANNEL_MASK_16

# CCURPMFC_DIO_CHANNEL_MASK_17

# CCURPMFC_DIO_CHANNEL_MASK_18

# CCURPMFC_DIO_CHANNEL_MASK_19

# CCURPMFC_DIO_CHANNEL_MASK_20

# CCURPMFC_DIO_CHANNEL_MASK_21

# CCURPMFC_DIO_CHANNEL_MASK_22

# CCURPMFC_DIO_CHANNEL_MASK_23

# CCURPMFC_DIO_CHANNEL_MASK_24

# CCURPMFC_DIO_CHANNEL_MASK_25

# CCURPMFC_DIO_CHANNEL_MASK_26

# CCURPMFC_DIO_CHANNEL_MASK_27

# CCURPMFC_DIO_CHANNEL_MASK_28

# CCURPMFC_DIO_CHANNEL_MASK_29

# CCURPMFC_DIO_CHANNEL_MASK_30

# CCURPMFCDIO_CHANNEL_MASK_31

# CCURPMFC_DIO_ALL_CHANNELS_MASK

ccurpmfc_dio_channels_t ChannelSelectMask (channel selection)

# NULL (select all channels)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0

# CCURPMFC_DIO_CHANNEL_MASK_1

# CCURPMFC_DIO_CHANNEL_MASK_2

# CCURPMFC_DIO_CHANNEL_MASK_3

# CCURPMFC_DIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5

# CCURPMFC_DIO_CHANNEL_MASK_6

# CCURPMFC_DIO_CHANNEL_MASK_7

# CCURPMFC_DIO_CHANNEL_MASK_8

# CCURPMFC_DIO_CHANNEL_MASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10

# CCURPMFC_DIO_CHANNEL_MASK_11

# CCURPMFC_DIO_CHANNEL_MASK_12

# CCURPMFC_DIO_CHANNEL_MASK_13

# CCURPMFC_DIO_CHANNEL_MASK_14

# CCURPMFC_DIO_CHANNEL_MASK_15

# CCURPMFC_DIO_CHANNEL_MASK_16
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# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_ID_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHNNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL A8K_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK

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_IB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

2.2.124 ccurPMFC_DIO_Set_Input_Channek_Filter()

This call allows e user to set or reset filters for a selected set of input channel€hahneelSelectMasis
used to select channels for filter settings. A valu€GURPMFC_DIO_INPUT_FILTER_ENABLE®Bx 6 0 6
for filter indicates that the 100 nanosecond filter is enabtedtiHe selected channel, while a value of
CCURPMFC_DIO_INPUT_FILTER_DISABLE® ¢ 1lindlicates that the filter is disabled. On powerup, filter
for all channels are enabled.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Set_Input_Channel s_Filter(void *Handle,
ccurpmfc_dio_channels_t DIO_InputChannels,
ccurpmfc_dio_channels_t ChannelSelect Mask)

Description: Set Input Channel Filters

Input: void *Handle (handle pointer)
ccurpmfc_dio_channels_t DIO_InputChannels (input channel registers)
# u_int32_t ccurpmfc_dio_channels_ t{{CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFCDIO_CHANNEL_MASK_4

# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEMASK_9

# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK4 1
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
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# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
ccurpmfc_dio_channels_t ChannelSelectMask ( filter channel selection)
# NULL (select all channels)
#u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFCDIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEMASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
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)

# C CURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ***************/
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2.2.125 ccurPMFC_DIO_Set_Input_Snapshot()

This call allows the user to set the board in snapshot mode where all three input registers are acquired
simultaneously (in sync) by the hardware and presented to the user. Mainly, this particulasrdglliseful

for setting the operation to continuous mode. There is no need to set to snapshot mode as the read input
registers calccurPMFC_DIO_Read_Input_Channel_Registess()option to set itall.

If the user wants to collect data in the continuousde, then they should issue this call once with the
CCURPMFC_DIO_INPUT_OPERATION_CONTINUOWftion and then call the read of the input channels
with the CCURPMF_DO_NOT_CHANGAHption. In this way, there is no urecessary overhead in setting
the board inta@ontinuous mode once it has already been set.

Recommended procedure for continuous mode is to issue this call only once with the
CCURPMFC_DIOINPUT_OPERATION_CONTINUOUSption and then followup with continuous input
channel reads using theccurPMFC_DIO Read_Input Channel Registér call with the
CCURPMFC_DO_NOT_CHANGEption fordio_snapshot.

Recommended procedure for snapshot mode is to issue continuous input channel reads using the
ccurPMFC_DIO Read_InputChannel_Registér call with the
CCURPMFC_DIQOINPUT_OPERATION_SYNG®ption for dio_snapshotThere is really no need to issue

this call.

[** * * *kkk * * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set_Input_Snapshot(void *Handle,
_ccurpmfc_dio_input_snapshot_t dio_snapshot)

Description: Set DIO Input Snapshot

Input: void *Handle (handle pointer)

Output: _ccurpmfc_dio_i nput_snapshot_t dio_snapshot (dio snapshot)
# CCURPMFC_DIO_INPUT_OPERATION_CONTINUOUS
# CCURPMFC_DIO_INPUT_OPERATION_SNAPSHOT

Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (s uccessful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCALREGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)

2.2.126 ccurPMFC_DIO_Set_Mode()

This call allows the user to select a custonamormal mode of DIO operation. In the normal mode, all 96
channels are available for DIO operation, while, in the custom mode, the custom channels supplied in the
custom input registers may not operate as normal DIO channels. These custom chanrielsviiéltepend

entirely on the firmware loaded into the board.

[** *kkFhhIIIFFK** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set_Mode(void *Handle,
_ccurpmfc_dio_mode_t dio_mode)

Description: Set DIO Mode

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_mode_t dio_mode (dio mode)
# CCURPMFC_DIO_MODE_SUOM

# CCURPMFC_DIO_MODE_NORMAL
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Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOTOPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)
Hekkkkk Hekkkkk /

2.2.127 ccurPMFC_DIO_Set_Output_Sync()

This call allows the user to set the digital output channels to eitimitinuousmode orsyncmode. When the

board is in continuous mode, any update to dnéhe three output registers will be immediately sent to the
output lines. There will be no synchronization between the three output registers. When the sync mode is
selected, no output is sent while updating the output registers. Once the output simsedtathe contents of

all three output registers will be sent simultaneously to the output lines.

Recommended procedure for continuous mode is to issue this call only once with the
CCURPMFC_DIO_OUTPUT_OPERATION_CONTINUOUWption and then followup withcontinuous
output channel writes using thecurPMFC_DIO_Write_Output_Channel_Regigjer call with the
CCURPMFC_DO_NOT_CHANGEption fordio_sync.

Recommended procedure for sync mode is to issue this call only once with the
CCURPMFC_DIO_OUTPUT_OPERATIORYNC option and then followed up with continuous output
channel writes using theccurPMFC_DIO_ Write_Output_Channel_Regigler call with the
CCURPMFC_DIO_OUTPUT_OPERATION_SYHNgtion fordio_sync.

J** *kkFFI*KKK * *kkFFKKKKH * Kk kFFh*KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set_Output_Sync(void *Handle,
_ccurpmfc_dio_output_sync_t dio_sync)

Description: Set DIO Output Sync

Input: void *Handle (handle pointer)
Output: _ccurpmfc_dio_output_sync_t dio_sync (dio sync)

# CCURPMFC_DIO_OUTPUT_OPERATION_CONTINUOUS

# CCURPMFC_DIO_OUTPUT_OPERATION_SYNC
Retur n: _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_DIO_IS_NOT_ACTIVE (DIO is not active)

* * * * * *kk *kk * *% * * *kk *k%k * **********/

2.2.128 ccurPMFC_DIO_Set_Ports_Direction()

This call allows the user to set the direction of the digital channels. There are 24 ports with grouping of 4
channels per port. Direction control is on a port level or a group of 4 channels.

When the directin for channels are set to output, then reading the channels input registers will result in
acquiring what was written to the outpueddack). When the direction for the channels are set as inputs,
then reading the channels input registers will resuladquiring signals coming into the board from the
external digital lines.

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

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set_Ports_Direction(void *Handle,
_ccurpmfc_dio_port_mask_t dio_direction)
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Description: Set DIO Port Direction Mask

Input: void *Handle (handle pointer)
_ccurpmfc_dio_port_mask_t dio_direction (port mask)
# CCURPMFC_DIO_PORT_MASK_PO
# CCURPMFC_DIO_PORT_MASK_P1
# CCURPMFC_DIO_PORT_MASK_P2
# CCURPMFC_DIO_PORT_MASK_P3
# CCURPMFC_DIO_PORT_MASK_P4
# CCURPMFC_DIO_PORTMASK_P5
# CCURPMFC_DIO_PORT_MASK_P6
# CCURPMFC_DIO_PORT_MASK_P7
# CCURPMFC_DIO_PORT_MASK_P8
# CCURPMFC_DIO_PORT_MASK_P9
# CCURPMFC_DIO_PORT_MASK_P10
# CCURPMFC_DIO_PBT_MASK_P11
# CCURPMFC_DIO_PORT_MASK_P12
# CCURPMFC_DIO_PORT_MASK_P13
# CCURPMFC_DIO_PORT_MASK_P14
# CCURPMFC_DIO_PORT_MASK_P15
# CCURPMFC_DIO_PORT_MASK_P16
# CCURPME_DIO_PORT_MASK_P17
# CCURPMFC_DIO_PORT_MASK_P18
# CCURPMFC_DIO_PORT_MASK_P19
# CCURPMFC_DIO_PORT_MASK_P20
# CCURPMFC_DIO_PORT_MASK_P21
# CCURPMFC_DIO_PORT_MASK_P22
# CCURPMFC_DIO_PORT_MASK_P23
# CCURPMFC_DIO_ALL_PORTS_MASK
Output:  none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handl er 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_DIO_I S_NOT_ACTIVE (DIO is not active)

*kkkkkkkkkkkkk *% *kkkhkkkhkkkkk *% * *kkkkk xx/

2.2.129 ccurPMFC_DIO_Set_Ports_Direction To_Input ()

This call allows the user to set the direction of a selected set of digital channels to Inpetchannels are
unchanged. There are 24 ports with grouping of 4 channels per port. Direction Input control is on a port level
or a group of 4 channels.

When the direction for the channels are set as inputs, then reading the channels input registstdtvil
acquiring signals coming into the board from the external digital lines.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set Ports_Direction_ To_Input(void *Hand le,
_ccurpmfc_dio_port_mask_t dio_input_direction)

Description: Set DIO Port Direction Input Mask

Input: void *Handle (handle pointer)
_ccurpmfc_dio_port_mask_td io_input_direction (port mask)
# CCURPMFC_DIO_PORT_MASK_PO
# CCURPMFC_DIO_PORT_MASK_P1
# CCURPMFC_DIO_PORT_MASK_P2
# CCURPMFC_DIO_PORT_MASK_P3
# CCURPMFC_DIO_PORT_MASK_P4
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# CCURPMFC_DIO_PORT_MASK_P5
# CCURPMFC_DIO_PORT_MASK_P6
# CCURPMFC_DIO_PORT_MASK_P7
# CCURPMFC_DIO_PORT_MASK_P8
# CCURPMFC_DIO_PORT_MASK_P9
# CCURPMFC_DIO_PORT_MASK_P10
# CCURPMFC_DIO_PORT_MASK_P11
# CCURPMFC_DIO_PORT_MASK_P12
# CCURPMFC_DIO_PORT_MASK_P13
# CCURPMFC_DIO_PORT_MASK_P14
# CCURPMFC_DIO_PORT_MASK_P15
# CCURPMFC_DIO_PORTMASK_P16
# CCURPMFC_DIO_PORT_MASK_P17
# CCURPMFC_DIO_PORT_MASK_P18
# CCURPMFC_DIO_PORT_MASK_P19
# CCURPMFC_DIO_PORT_MASK_P20
# CCURPMFC_DIO_PORT_MASK_P21
# CCURPMFC_ID_PORT_MASK_P22
# CCURPMFC_DIO_PORT_MASK_P23
# CCURPMFC_DIO_ALL_PORTS_MASK
Output:  none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LB_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_DIO_IS_NOT_ACTIVE (DIO is not active)
* Kk * /

* * * *kkk *

2.2.130 ccurPMFC_DIO_Set_Ports_Direction To_Output()

This call allows the user to set the direction of a selecteof skigital channels to Outputs. Other channels are
unchanged. There are 24 ports with grouping of 4 channels per port. Direction Output control is on a port
level or a group of 4 channels.

When the direction for channels are set to output, then readinghidinnels input registers will result in
acquiring what was written to the output (readback).

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_DIO_Set_Ports_Direction_To_Outpu t(void *Handle,
_ccurpmfc_dio_port_mask_t dio_output_direction)

Description: Set DIO Port Direction Input Mask

Input: void *Handle (handle pointer)
_ccurpmfc_dio_  port_mask_t dio_ output t_direction (port mask)

# CCURPMFC_DIO_PORT_MASK_PO

# CCURPMFC_DIO_PORT_MASK_P1

# CCURPMFC_DIO_PORT_MASK_P2

# CCURPMFC_DIO_PORT_MASK_P3

# CCURPMFC_DIO_P@T_MASK_P4

# CCURPMFC_DIO_PORT_MASK_P5

# CCURPMFC_DIO_PORT_MASK_P6

# CCURPMFC_DIO_PORT_MASK_P7

# CCURPMFC_DIO_PORT_MASK_P8

# CCURPMFC_DIO_PORT_MASK_P9

# CCURPMFC_DIOPORT_MASK_P10

# CCURPMFC_DIO_PORT_MASK_P11

# CCURPMFC_DIO_PORT_MASK_P12

# CCURPMFC_DIO_PORT_MASK_P13

# CCURPMFC_DIO_PORT_MASK_P14
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# CCURPMFC_DIO_PORT_MASK_P15
# CCURPMFC_DIO_PORT_MASK_P16
# CCURPMFC_DIO_PORT_MASK_P17
# CCURPMFC_DIO_PORT_MASK_P18
# CCURPMFC_DIO_PORT_MASK_P19
# CCURPMFC_DIO_PORT_MASK_P20
# CCURPMFC_DIO_PORT_MASK_P21
# CCURPMFC_DIO_PORT_MASK_P22
# CCURPMFC_DIO_PORT_MASK_P23
# CCURPMFC_DIO_ALL_PORTS_MASK

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 no t present)

# CCURPMFC_LIB_DIO_IS_NOT_ACTIVE (DIO is not active)
/

2.2.131 ccurPMFC_DIO_Write_Output_Channel_Registers()

This call writes the user supplied channel settitogthe output channel registers. There are two modes of
operation for this call. (1) Continuous @ync

When the user selects thentinuousoperation, this call immediatekends out the channel data to the output
lines as they are written to the outpregisters There is therefore no synchronizing occurrbegweenthe

three output channel registers (32 channels/register). For performance inprovements with this operational
mode, it is recommended that the user sets the continuous option using the
caurPMFC_DIO_SetOutput Syn¢) call once and then suppCURPMFC_DO_NOT_CHANGH#® this call

for morewrites In this way, an additional register access will not occur eveeytiis call is issued.

When the user selects thgncoperationthey need to isge theccurPMFC DIO_Set Output_Sync€all once
with the CCURPMFC_DIO_OUTPUT_OPERATIORYNC option, followed by issuing this call with the
CCURPMFC_DIO_OUTPUT_OPERATIORYNC option indio_sync.

Obviously, thesyncoption is only meaningful if the user sets channel@using the channel selection mask)
that reside in at least two differemitputchannel registers.

Outputchannel register 0: Channels 0 to 31
Outputchannel register 1: Channels 32 to 63
Outputchannel register 2: Channels 64 to 95

Theskip_dio_disable_chedkvhenset toCCURPMFC_FALSEgyauses the call test for DIO being enabled
prior to proceedinglf this option is set tcCCURPMFC_TRUEthen no test islf the DIO has not been
enabled, output writes will not take pladéne only reaon for providingthe optionto disable the chedis to
improve theperformance othe call. If the usercan ensure that the DIO is enabled prior to issuing this call
they carset this option t€« CURPMFC_TRUESo that no test is performed and hericgrove performance

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Write_Output_Channel_Registers(void *Handle,
_ccurpmfc_dio_outp ut_sync_t dio_sync,
ccurpmfc_bool skip_dio_disabled_check,
ccurpmfc_dio_channels_t DIO_OutputChannels,
ccurpmfc_dio_channels_t ChannelSelec tMask)

Description: Write DIO Output Channel Registers

Input: void *Handle (handle pointer)
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_ccurpmfc_dio_output_sync_t dio_sync (dio_sync operation)
# CCURPMFC_DIO_OUTPUDPERATION_CONTINUOUS
# CCURPMFC_DIO_OUTPUT_OPERATION_SYNC
# CCURPMFC_DO_NOT_CHANGE

ccurpmfc_bool  skip_dio_disabled_check (skip dio disabled check)
# CCURPMFC_TRUE
# CCURPMFCFALSE

ccurpmfc_dio_channels_t DIO_OutputChannels (output channel registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]

# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHNNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DOD_ALL_CHANNELS_MASK
ccurpmfc_dio_channels_t ChannelSelectMask (output channel selection)
# NULL (select all channels)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTE RS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
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# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFCDIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEMASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_IB_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_DIO_IS_NOT_ACTIVE (DIO is not active)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.132 ccurPMFC_DIO_Write_Output_Channel_High_Registers()

This call writesa selected set ahannet to high outpts. Rest of the channels is not affect@tiere are two
modes of operation for this call. (1) Continuous$ghc

When the user selects thentinuousoperation, this call immediately sends out the chahigdl data to the

output lines as they are writtdéo the output registers. There is therefore no synchronizing occurring between
the three output channel registers (32 channels/register). For performance inprovements with this operational
mode, it is recommended that the user sets the continuous optising the
ccurPMFC_DIO_Set_Output_Synac@ll once and then supplCURPMFC_DO_NOT_CHANGH® this call

for more writes. In this way, an additional register access will not occur evertftis call is issued.

When the user selects thgncoperation, thg need to issue thecurPMFC DIO_Set Output_Sync€gall once
with the CCURPMFC_DIO_OUTPUT_OPERATIORYNC option, followed by issuing this call with the
CCURPMFC_DIO_OUTPUT_OPERATIOSYNC option indio_sync.

Obviously, thesyncoption is only meaningful ithe user selects channééets channels for highhat reside
in at least two different output channel registers.

Output channel register 0: Channels 0 to 31
Output channel register 1: Channels 32 to 63
Output channel register 2: Channels 64 to 95

Theskip_dio_disable_checkvbien set tcCCURPMFC_FALSEgyauses the call to test for DIO being enabled
prior to proceedinglf this option is set taCCURPMFC_TRUEthen no test is. If the DIO has not been
enabled, output writes will not take place. The amlgson for providing the option to disable the check is to
improve the performance of the call. If the user can ensure that the DIO is enabled prior to issuing this call,
they can set this option @CURPMFC_TRUEo that no test is performed and hence roup performance.

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

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Write_Output_Channel_ High_ Registers(void *Handle,
_ccurpmfc_dio_o  utput_sync_t dio_sync,
ccurpmfc_bool skip_dio_disabled_check,
ccurpmfc_dio_channels_t DIO_OQutputChannels)
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Description: Write DIO Output Channel High Registers

Inpu t: void *Handle (handle pointer)
_ccurpmfc_dio_output_sync_t dio_sync (dio_sync operation)
# CCURPMFC_DIO_OUTPUT_OPERATION_CONTINUOUS
# CCURPMFC_DIO_OUTPUT_OPERATOSYNC
# CCURPMFC_DO_NOT_CHANGE
ccurpmfc_bool  skip_dio_disabled_check (skip dio disabled check)
# CCURPMFC_TRUE
# CCURPMFC_FALSE
ccurpmfc_dio_channels_t DIO_OutputChannels (outp ut channel registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_DIO_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHANNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DD_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL_MASK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHMNNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL ABK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
Output: none

Return: _ccurpmfc_lib_erro r_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_DIO_IS_NOT_ACTIVE (DIO is not active)
Hkkkk kol kokk /

* * * *

2.2.133 ccurPMFC_DIO_Write_Output_Channel_Low_Registers()

This call writes a selected set of channels to low outputs. Rest of the channels is not affected. There are two
modes of operation for this call. (1) Continuous (2) Sync.

When the user selects thentinuousoperaion, this call immediately sends out the channel low data to the
output lines as they are written to the output registers. There is therefore no synchronizing occurring between
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the three output channel registers (32 channels/register). For performamoeeingnts with this operational
mode, it is recommended that the user sets the continuous option using the
ccurPMFC_DIO_Set Output_Syne@ll once and then suppyCURPMFC_DO_NOT_CHANGH this call

for more writes. In this way, an additional registeresscwill not occur everytime this call is issued.

When the user selects thgncoperation, they need to issue ttrirPMFC_DIO_Set Output_Sync@ll once
with the CCURPMFC_DIO_OUTPUT_OPERATIOBYNC option, followed by issuing this call with the
CCURPMFC DIO_OUTPUT_OPERATIONSYNC option indio_sync.

Obviously, thesyncoption is only meaningful if the user selects chan(ed$s channels for lopthat reside in
at least two different output channel registers.

Output channel register 0: Channels 0 to 31
Output channel register 1: Channels 32 to 63
Output channel register 2: Channels 64 to 95

The skip_dio_disable_checkvhen set tdCCURPMFC_FALSEgauses the call to test for DIO being enabled
prior to proceedinglf this option is set tatCCURPMFC_TRUEthen no test is. If the DIO has not been
enabled, output writes will not take place. The only reason for providing the option to disable the check is to
improve the performance of the call. If the user can ensure that the DIO is enabled prior to liésuiaky t

they can set this option ttCURPMFC_TRUEo0 that no test is performed and hence, improve performance.

[** * * *kkk * * * *kkk *

_ccurpmfc_lib_error_number_t

ccurPMFC_DIO_Write_Output_C  hannel_ Low_Registers(void *Handle,
_ccurpmfc_dio_output_sync_t dio_sync,
ccurpmfc_bool skip_dio_disabled_check,

ccurpmfc_dio_ch  annels_t DIO_OutputChannels)

Description: Write DIO Output Channel Low Registers
Input: void *Handle (handle pointer)
_ccurpmfc_dio_output_sync_t dio_sync (dio_sync operation)

# CCURPMFC_DIO_OUTPUT_OPERATION_CONTINUOUS
# CCURPMFC_DIO_OUTPUT_OPERATION_SYNC
# CCURPMFC_DO_NOT_CHANGE
ccurpmfc_bool  skip_dio_disabled_check (skip dio disabled check)
# CCURPMFC_TRB
# CCURPMFC_FALSE
ccurpmfc_dio_channels_t DIO_OutputChannels (output channel registers)
# u_int32_t ccurpmfc_dio_channels_t[CCURPMFC_DIO_MAX_REGISTERS]
# CCURPMFC_DIO_CHANNEL_MASK_0
# CCURPMFC_DIO_CHANNEL_MASK_1
# CCURPMFC_DIO_CHANNEL_MASK_2
# CCURPMFC_DIO_CHANNEL_MASK_3
# CCURPMFC_DIO_CHANNEL_MASK_4
# CCURPMFC_DIO_CHANNEL_MASK_5
# CCURPMFC_DIO_CHANNEL_MASK_6
# CCURPMFC_DIO_CHANNEL_MASK_7
# CCURPMFC_DIO_CHANNEL_MASK_8
# CCURPMFC_DIO_CHANNEL_MASK_9
# CCURPMFC_DIO_CHANNEL_MASK_10
# CCURPMFC_IDD_CHANNEL_MASK_11
# CCURPMFC_DIO_CHANNEL_MASK_12
# CCURPMFC_DIO_CHANNEL_MASK_13
# CCURPMFC_DIO_CHANNEL_MASK_14
# CCURPMFC_DIO_CHANNEL_MASK_15
# CCURPMFC_DIO_CHNNEL_MASK_16
# CCURPMFC_DIO_CHANNEL_MASK_17
# CCURPMFC_DIO_CHANNEL_MASK_18
# CCURPMFC_DIO_CHANNEL_MASK_19
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# CCURPMFC_DIO_CHANNEL_MASK_20
# CCURPMFC_DIO_CHANNEL ABK_21
# CCURPMFC_DIO_CHANNEL_MASK_22
# CCURPMFC_DIO_CHANNEL_MASK_23
# CCURPMFC_DIO_CHANNEL_MASK_24
# CCURPMFC_DIO_CHANNEL_MASK_25
# CCURPMFC_DIO_CHANNEL_MASK_26
# CCURPMFC_DIO_CHANNEL_MASK_27
# CCURPMFC_DIO_CHANNEL_MASK_28
# CCURPMFC_DIO_CHANNEL_MASK_29
# CCURPMFC_DIO_CHANNEL_MASK_30
# CCURPMFC_DIO_CHANNEL_MASK_31
# CCURPMFC_DIO_ALL_CHANNELS_MASK
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_DIO_IS_NOT_ACTIVE (DIO is not acti ve)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.134 ccurPMFC_Disable_Pci_Interrupts()

The purpose of this call is to disable PCI i nterru
could timeout. The drive handles enabling and disabling interrupts during its normal course of operation.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Disable_Pci_lInterrupts(void *Handle , uintinter rupt_mask) )

Description: Disable interrupts being generated by the board.

Input: void *Handle (Handle pointer)

uint interrupt_mask (interrupt mask)
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)

* * *% * *kkkhkkkhkkkkk *% * * *kkkhkkkhkkkkk *% * /

2.2.135 ccurPMFC_DMA_Configure()
The pupose of this call is configure a DMA engine to be ready for commencing DMA.

[** *kk Kk hIIIFFK*K Kk kFFhhIIIFFKI**

_ccurpmfc_lib_error_number_t

ccurPMFC_DMA_Configure(void *Handle,
ccurpmfc_dma_engine_t DMAENgineNo,
uint AVMM_FromAddr,
uint AvMM_ToAddr,
uint DMASize)

Descr iption: Configure DMA Engine

Input: void *Handle (Handle pointer)
ccurpmfc_dma_engine_t DMAENngineNo (select DMA engine)
# CCURPMFC_DMAO
# CCURPMFC_DMAL1
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uint AvMM_FromAddr (Avalon Memory Converted Source

Address)
uint AvMM_ToAddr (Avalon Memory Converted
Destination Address)
uint DMASize (DMA transfer size in bytes)

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)
Hekkkkk Hekckkdek |

2.2.136 ccurPMFC_DMA_Fire()
The purposef this call is to initiate an already configured DMA engine.

/
_ccurpmfc_lib_error_number_t

ccurPMFC_DMA_Fire(void *Handle,
ccurpmfc_dma_engine_t DMAEnRgineNo,
ccurpmfc_bool Uselnterrupts,
ccurpmfc_bool WaitForCompletion,
int DmacControl)

Description: Start DMA Engine

Input: void *Handle (Handle pointer)

ccurpmfc_dma_engine_t DMAEngineNo (select DMA engine)
# CCURPMFC_DMAO
# CCURPMFC_DMAL1

ccurpmfc_bool Uselnterrupts (Enable Interrupt flag)
# CCURPMFC_TRUE
# CCURPMFC_FALSE

ccurpmfc_bool WaitForCompletion (Wait for Completion Flag)
# CCURPMFC_TRUE
# CCURPMFC_FALSE

int DmacControl (DMA control flags)
# CCURPMFC_DMA_CONTROL_RCON (read constant)
# CCURPMFC_DMA_CONTROL_WCON (write constant)

# CCURPMFC_DMA_CONTRONCREMENT (increment )
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (no error)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (library not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_IOCTL_FAILED (ioctl failed)
# CCURPMFC_LIB_DMA_FAILED (DMA failed)

3

2.2.137 ccurPMFC_Enable_Pci_Interrupts()

The purpose of this call is to enable PCI interrup
could timeout. The driver handles enabling and digabinterrupts during its normal course of operation.

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

_ccurpmfc_lib_error_number_t
ccurPMFC_Enable_Pci_lInterrupts (void *Handle, uint interrupt_mask)

Description: En able interrupts being generated by the board.

Input: void *Handle (Handle pointer)
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uint interrupt_mask  (interrupt mask)
Output: none

Return: _ccurpmfc_lib_error_number_t

# CCURPME_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)
Hekkkkk Hekkkkk /

*kkkkkkkkkkkkkkkkkk

2.2.138 ccurPMFC_Fast_Memcpy()

The purpose of this call is to provide a fast mechanism to copy between hardware and memory using
programmed I/O. The library performs appropriate locking while the copgyitaking place.

/
ccurPMFC_Fast_Memcpy(void *Handle,
volatile void *Destination,
volatile void *Source,
int SizelnBytes)

Description: Perform fast copy to/from buffer using Programmed 1/O
(WITH LOCKING)

Input: void *Handle (Handle pointer)
volatile void *Source (po inter to source buffer)
int SizelnBytes  (transfer size in bytes)

Oupput: volatile void *Destination  (pointer to destination buffer)

Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (s uccessful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

2.2.139 ccurPMFC_Fast_Memcpy_Unlocked)

The purpose of this call is to provide a fast mechanism to copy between hardware and memory using
programmed I/O. The library does not perform any locking. User needs to provide external locking instead.

[ SRR
void
ccurPMFC_Fast_Memcpy_Unlocked(volatile void *Destination,
volatile void *Source,
int SizelnBytes)

Description: Perform fast copy to/from b uffer using Programmed I/O
(WITHOUT LOCKING)

Input: volatile void *Source (pointer to source buffer)

int SizelnBytes (transfer size in bytes)
Oupput: volatile void *Destination (pointer to destination buffer)
Return: none

* * *% * *kkkkkkkhkkkkk *% *

* *kkkhkkkhkkkkk *% * /

2.2.140 ccurPMFC_Fast_Memcpy_Unlocked FIFQ)

The purpose of this call is to provide a simple mechanism to copy between hardwarnBIF@mory using
programmed I/O. The library does not perform any locking. User needs to provide external locking instead.

/******************************************************************************
void
ccurPMFC_Fast_Memcpy_Unlocked_FIFO(vola tile void *Destination,
volatile void *Source,
int SizelnWords,
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int PioControl)

Description: Perform fast copy to/from FIFO buffer using Programmed 1/0
(WITHOUT LOCKING)

Input: volatile void *Source (pointer to source buffer)
int SizelnWords (transfer size in words)
int PioControl (PIO Control)

# CCURPMFC_PIO_CONTROL_RCON (read constant)

# CCURPMFC_PIO_CONTROL_WCON  (write constant)

# CCURPMFC_PIO_CONTROL_INCREMENT (read/write increment)
Oupput: volatile void *Desti nation (pointer to destination buffer)
Return: none

*kk * * * * n/

2.2.141 ccurPMFC_Fraction_To_Hex()
This converts a fractional decimal to a hexadecimal value.

int
ccurPMFC_Fraction_To_Hex (double Fraction,
uint *value)

Description: Convert Fractional Decimal to Hexadecimal

Input: double Fra ction (fraction to convert)
Output:  uint  *value; (converted hexadecimal value)
Return: 1 (call failed)

0 (good return)

* * * *% * * * *% * * /

2.2.142 ccurPMFC_Get_All_Boards_Driver_Info()
This call returns driver information for all tleeurpmfccards that have been found in the system.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

ccurPMFC_Get_All_Boards_Driver_Info()

_ccurpmfc_lib_error_number_t ccurPMFC_Get_All_Boards_Driver_Info (
void *Handle,
ccurpmfc_all_boards_driver_info *all_boards_i nfo)

Description: Get device information from driver for all boards.

Input: void *Handle (Handle pointer)
Output:  ccurpmfc_driver_info_t *all_boards_info (info struct
pointer)

char version[12]

char built[32]

char module_name[16]

int board_index

int table_index

char board_desc[32]

int bus

int slot

int func

int vendor_id

int sub_vendor _id

int board_id

int board_type

int sub_device_id

u_int BoardInfo

u_int FirmwareDate
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u_int FirmwareRevision

int msi_support
int irglevel
int firmware
double calibration_reference_voltage
int driver_dma_size
ccurpmfc_driver_dma_info_t dma_in fo
short num_trans_tbl_entries
int avalon_page_bits
int avalon_page_size
int tx_interface_base
int dma_max_engines
int dma_max_burst_size
int dma_max_transactions
int dma_max_size
int dma_width_in_bytes
int dma_fire_command
ccurpmfc_driver_int_t interrupt
uint InterruptsOccurredMask
uint WakeuplnterruptMask
int timeout_seconds
int DmacControl

ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus
ccurpmfc_dio_channe |_t DIO_COS_ChannelsStatusX
ccurpmfc_dio_channels_t DIO_COS_ChannelsOverflow
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX
ccurpmfc_interrupt_counters_t counters
unsigned lo  ng long count
unsigned long long  dma_countfCCURPMFC_DMA_MAX_ENGINES]
long long unsigned
DIO_COS_ChannelsCount{CCURPMFC_DIO_MAX_REGISTERS]

int Ccurpmfc_Max_Region
ccurpmfc_dev_region_t mem_region[CCURPMFC_MAX_REGION]

uint physical_address

uint size

uint flags

uint *virtual_address
ccurpmfc_driver_adc_info_t adc_info

double adc_max_voltage_range

int number_of_adcs

int number_of _adc_channels

int number_of_adc_resolutionbits

int all_adc_channels_mask

int max_adc_fifo_ threshold

int max_adc_frequency
ccurpmfc_driver_dac_info_t dac_info

double dac_max_voltage_range

int number_of_dacs

int number_of dac_channels

int number_of_dac_resolutionbits

int all_dac_channels_mask

int max_dac_fifo _threshold

int max_dac_frequency
ccurpmfc_driver_sdram_info_t sdram_info

int sdram_max_size_in_words

_ccurpmfc_clock_generator_output_t
sdram_output_clock
double sdram_output_clock_frequency
ccurpmfc_driver_clock_info_t clock_info
_ccurpmfc_cg_input_clock_select_register_t
default_input_clock
double default_input_clock_frequency
double default_clock_tolerance_ppt
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ccurpmfc_sprom_header_t sprom_h eader

u_int32_t board_serial_number
u_short sprom_revision
char fpga_chip_temperature
u_int FirmwareTime
u_int FirmwareFlavorCode
u_int NumberAdvancedIPCores
u_short RunLevelSectorNumber
char FirmwareReloadFailed
char MultiFirmwareSupport

Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR  (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMIE_LIB_NOT_OPEN  (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

2.2.143 ccurPMFC_Get _Board CSR()
This call returns information from the board status register.

J** *kkFFKKKAH * *kkFFIKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Board_CSR (void *Handle,
ccurpmfc_board_csr_t *bcsr)

Description: Get Board Control and Status information

Input: void *Handle (Handle pointer)
Output: ccurpmfc_board_csr_t *besr (point  er to board csr)
_ccur pmfc _bcesr_identify_board_t identify_board
# CCURPMFC_BCSR_IDENTIFY_BOARD_DISABLE
# CCURPMFC_BCSR_IDENTIFY_BOARD_ENABLE
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)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.144 ccurPMFC_Get_Board_Info()

This call returns the board id, the bdaype and the firmware revision level for the selected board. This board
id is 0x9277and board type i8x1 or 0x9278with a board type odx2

[** *kkFhhIIIFFK** *kkFhh*IIFFKI*K

_ccurpmfc_lib_error_number t

ccurPMFC_Get_Board_Info (void *Handle,
ccurpmfc_board_info_t *binfo)
Description: Get Board Information

Input: void *Handle (Handle pointer)
Output: ccurpmfc_board_ info_t *binfo (pointer to board info)
int vendor_id
int sub_vendor _id
int sub_device_id
ccurpmfc_  boardinfo_t Binfo
u_char Function
u_char Type
u_short Id
ccurpmfc_firmware_date_t FmDate
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u_short Year
u_char Day
u_char Month

ccurpmfc_firmware_revision_t FmRev
u_short Minor
u_short Major

ccurpmfc_sprom_header_t sprom_header
u_int32_t board_serial_numbe r
u_short sprom_revision

Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_IB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

2.2.145 ccurPMFC_Get_Calibration_ CSR()
This call returns the current calibratioantrol and statusegister.

[** * * *kkkhkkkk * *kkk *

ccurPMFC_Get_Calibration_ CSR)

Descripti  on: Get Calibration Control and Status  Register

Input: void *Handle (Handle pointer)

Output: ccurpmfc_calibration_csr_t *CalCSR  (pointer to calibration CSR)
_ccurpmfc_calbus_control_t BusControl (b us control)

# CCURPMFC_CB_GROUND

# CCURPMFC_CB_POSITIVE_REFERENCE

# CCURPMFC_CB_NEGATIVE_REFERENCE

# CCURPMFC_CB_BUS_OPEN

# CCURPMFC_CB_2 5V_REFERENCE

# CCURPMFC_CB_5V_REFERENCE

# CCURPMFC_CB_DAC_CHANNEL_O

# CCURPMFC_CB_DAC_CHANNEL_1

# CCURPMFC_CB_DAC_CHANNEL_2

# CCURPMFC_CB_DAC_CHANNEL_3

# CCURPMFC_CB_DAC_CHANNEL_4

# CCURPMFC_CB_DAC_CHANNEL_5

# CCURPMFC_CB_DAC_CHANNEL_6

# CCURPMFC_CB_DAC_CHANNEL_7

# CCURPMFC_CB_DAC_CHANNEL_8

# CCURPMFC_CB_DAC_CHANNEL_9

# CCURPMFC_CB_DAC_CHNNEL_10

# CCURPMFC_CB_DAC_CHANNEL_11

# CCURPMFC_CB_DAC_CHANNEL_12

# CCURPMFC_CB_DAC_CHANNEL_13

# CCURPMFC_CB_DAC_CHANNEL_14

# CCURPMFC_CB_DAC_CHANNEL_15

Return: _ccurp mfc_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)
Fekkkk Ferkkkkkkokk /

* * * *

2.2.146 ccurPMFC_Get Driver_Error()
This call returns the last error geaged by the driver.
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_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Driver_Error (void *Handle,
ccurpmfc_user_error_t *re t_err)

Description: Get the last error generated by the driver.

Input: void *Handle (Handle pointer)
Output: ccurpmfc_user_error_t *ret_err (error struct pointer)
uint error; (error number)

char name[CCURPMFC_ERROR_NAME_SIZE] (error name used in driver)
char desc[CCURPMFC_ERROR_DESC_SIZE] (error description)
Return: _ccurpmfc_lib_error_number_t

# CCURPMFCLIB_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_IOCTL_FAILED (driver ioctl call failed)

/

#define CCURPMFC_ERROR_NAME_SIZE 64
#define CCURPMFC_ERROR_DESC_SIZE 128

ty pedef struct _ccurpmfc_user_error_t

uint error; /* error number */
char name[CCURPMFC_ERROR_NAME_SIZE]; /* error name used in driver */
char desc[CCURPMFC_ERROR_DESC_SIZE]; /* error description */

} ccurpmfc_ user_error_t;

enum

{
CCURPMFC_SUCCESS =0,
CCURPMFC_INVALID_PARAMETER,
CCURPMFC_DMA_TIMEOUT,
CCURPMFC_OPERATION_CANCELLED,
CCURPMFC_RESOURCE_ALLOCATION_ERROR,
CCURPMFC_INVALID_REQUEST,
CCURPMFC_FAULT_ERROR,
CCURPMFC_BUSY,
CCURPMFC_ADDRESS_IN_USE,
CCURPMFC_USER_INTERRUPT_TIMEOUT,
CCURPMFC_DMA_INCOMPLETE,
CCURPMFC_DATA_UNDERFLOW,
CCURPMFC_DATA_OVERFLOW,
CCURPMFC_IO_FAILURE,
CCURPMFC_OPERATION_NOT_SUPPORTED,
CCURPMFC_ADC_FIFO_THRESHOLD_TIMEOUT,
CCURPMFC_DAC_FIFO_THRESHOLD_TIMEOUT,
CCURPMFC_INTERRUPT_HANDLER_NOT_ENABLED,
CCURPMFC_FIRMWARE_RELOAD_FAILED,

h

2.2.147 ccurPMFC_Get Driver _Info()
This call returngnternalinformation that is maintained by the driver.

/****************************** *hkkkkkkkkkkkkkhkkkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhih
_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Driver_Info (void *Handle,

ccurpmfc_driver_info_t  *info)

Description: Get device information from driv er.
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Input: void *Handle (Handle pointer)
Output: ccurpmfc_driver_info_t *info (info struct pointer)
char version[12]
char built[32]
char module_name[16]
int board_index
int table_index
char board_desc[3 2]
int bus
int slot
int func
int vendor_id
int sub_vendo r_id
int sub_ device _id
int board_id
int board_type
int sub_device_id
u_int Boardinfo
{
u_char Function
u_char Type
u_short Id
}
u_int Fi rmwareDate
{
u_short Year
u_char Day
u_char Month
}
u_int FirmwareRevision
{
u_short Minor
u_short Major
}
int msi_support
int irglevel
i nt firmware
double calibration_reference_voltage
int driver_dma_size

ccurpmfc_driver_dma_info_t dma_info

short num_trans_tbl_entries
int avalon_page_bits
int avalon_page_size
int tx_interface_base
int dma_max_engines
int dma_max_burst_size
int dma_max_transactions
int dma_max_size
int dma_w idth_in_bytes
int dma_fire_command
ccurpmfc_driver_int_t interrupt
uint InterruptsOccurredMask
uint WakeuplnterruptM  ask
int timeout_seconds
int DmacControl

ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus
ccurpmfc_dio_channel_t DIO_COS_ChannelsStatusX
ccurpmfc_dio_channels_t DIO_COS_ChannelsOverflow
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX
ccurpmfc_interrupt_counters_t counters

unsigned long long count

unsigned long long  dma_countfCCURPMFC_DMA_MAX_ENGINES]
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long long unsigned
DIO_COS_ChannelsCountfCCURPMFC_DIO_MAX_REGISTERS]

int Ccurpmfc_Max_Region
ccurpmfc_dev_region_t mem_region[CCURPMFC_MAX_REGION]

uint physical_address

uint size

uint flags

uint *virtual_address
ccurpmfc_driver_adc_info_t adc_info

double adc_max_voltage_range

int number_of_adcs

int number_of_adc_channels

int number_of_adc_resolutionbits

int all_adc_channels_mask

int max_adc_fifo_threshold

int max_adc_ frequency
ccurpmfc_driver_dac_info_t dac_info

double dac_max_voltage_range

int number_of_dacs

int number_of_dac_channels

int number_of_dac_resolutionbits

int all_dac_channels_mask

int max_ dac _fifo_threshold

int max_dac _frequency
ccurpmfc_driver_dio_info_t dio_info

int number_of_dio_channels

int number_of_dio_ports

int number_of_dio_channels_per_port

int number_of_dio_registers

int number_of_dio_channels_per_register
ccurpmfc_driver_sdram_info_t sdram_info

int sdram_max_size_in_words

_ccurpmfc_clock_generator_output_t
sdram_output_clock
double sdram_output_clock_frequency
ccurpmfc_driver_clock_info_t clock_info
_ccurpmfc_cg_input_clock_select_register_t
default_input_clock

double default_input_clock_frequency

double default_clock_tolerance_ppt
ccurpmfc_sprom_header_t sprom_header

u_int32_t board_serial_number

u_short sprom_revision

char fpga_chip_temperature
degree C in two's complement

u_int FirmwareTime
{

u_char Hour

u_char Minute

u_char Second
}
u_int FirmwareFlavorCode
u_int NumberAdvancedIPCores
u_short RunLevelSectorNumber
char FirmwareReloadFailed
char MultiFirmwareSupport

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_IOCTL_FAILED (dri  ver ioctl call failed)
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#define CCUR PMFCMAX_REGION 32

/l DMA
typedef struct {
short num_trans_tbl_entries; /* number of translation table pages */
int  av alon_page_bits; /* number of avalon page size in bits */
int avalon_page_size; [* size of each avalon page */
int  tx_interface_base; /* TX base address */
int  dma_max_engines; /* maximum d ma engines */
int  dma_max_burst_size; /* maximum burst size in bytes */
int  dma_max_transactions; /* maximum DMA transactions at a time */
int  dma_max_size; /* maximum DMA size */
int  dma_width _in_bytes; /* DMA transfer width in bytes */
int  dma_fire_command; /* DMA fire command */

} ccurpmfc_driver_dma_info_t;

/I Interrupt
typedef struct
{
long long unsigned count;
long long unsigned dma_count{CCURPMFC_DMA _MAX_ENGINES];
long long unsigned DIO_COS_ChannelsCount{CCURPMFC_DIO_MAX_REGISTERS];
} ccurpmfc_interrupt_counters_t;

typedef struct
{
union {
uint status; /I Obsolete
uint InterruptsOc curredMask; // use this name
b
union {
uint mask; /I Obsolete
uint WakeuplnterruptMask; // use this name
b
in timeout_seconds;
int DmacControl;

/I DIO information

union {
ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus;
ccurpmfc_dio_channel_t DIO_COS_ChannelsStatusX;

2
union {
ccurpmfc_dio_channels_t DIO_COS_ChannelsOverflow;
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX;
2

ccurpmfc_interrupt_counters_t counters;
} ccurpmfc_driver_int_t;

/l Memory Region
typedef struct

uint physical_address;

uint size;

uint flags;

uint *virtual_address;
} ccurpmfc_dev_region_t;

/I ADC
typedef struct {
double adc_max_voltage_range; /* adc max voltage range */
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int  number_of_adcs; /* number of ADCs in this board */
int  number_of_adc_channels;  /* number of ADC channels in this board*/
int number_of_adc_resolutionbits;/* number of ADC resolution bits */
int all_adc_channels_mask; /* all ADC channels mask */
int max_adc_fifo_threshold;  /* maximum ADC Fifo Threshold */

} ccurpmfc_driver_adc_info_t;

/I DAC
typedef st ruct{
double dac_max_voltage_range; /* dac max voltage range */

int number_of_dacs; /* number of DACs in this board */
int  number_of_dac_channels;  /* number of DAC channels in this board*/
int  number_of_dac _resolutionbits; / * number of DAC resolution bits */

int all_dac_channels_mask; /* all DAC channels mask */
} ccurpmfc_driver_dac_info_t;

/I SDRAM
typedef struct {
int sdram_max_size_in_words; /* maximum SDRAM size in words */
_ccurpmfc_clock_generator_output_t sdram_output_clock;
/* SDRAM output clock */
double sdram_output_clock_frequency;/* SDRAM output clock frequency */
} ccurpmfc_driver_sdram_info_t;

/l CLOCK
typedef struct {

_ccurpmfc_cg_input_clock_select_register_t default_input_clock;

/* Default Input Clock */
double default_input_clock_frequency; / * Default Input Clock Frequency */
double default_clock_tolerance_ppt; /* De fault Clock Tolerance in
Parts/Trillion */

} ccurpmfc_driver_clock_info_t;

/I Information

typedef struct {

char version[12]; [* driver version */

char built[32]; [* driver date built */

char module_name[16]; [* driver name */

int board_index; /* board index */

int table_index; [* table index */

char board_desc[32]; /* board description */

int bus; [* bus number */

int slot; /* slot number */

int func; [* function number */

int vendor _id; /* vendor id */

int sub_vendor_id; /* sub - vendor id */

int sub_device_id; /* sub device id */

union {
u_int Boardinfo; [* BoardInfo if applicable */
ccurpmfc_boardinfo_t Blnfo;

2

union {
u_int FirmwareDate; /* Firmware Date if applicable */
ccurpmfc_firmware_date_t FmDate;

2

union {
u_int FirmwareRevision; /* Firmware Revision if applicable */
ccu rpmfc_firmware_revision_t FmRev;

2

int msi_support; /* msi flag 1=MSI support, 0=NO MSI */

int irglevel, I* IRQ level */

double calibration_reference_voltage; /* calibration bus reference voltag e*
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int driver_dma_size; [* driver DMA size in bytes */

/I DMA
ccurpmfc_driver_dma_info_t dma_info; /* DMA info */

/I Interrupt
ccurpmfc_driver_int_t interrupt;  /* interrupt information */

int Ccurpmfc_Ma  x_Region; [*kernel DEVICE_COUNT_RESOURCE */

/l Memory Region
ccurpmfc_dev_region_t mem_region[CCURPMFC_MAX_REGION];
I* memory region */
/I ADC
ccurpmfc_driver_adc_info_t adc_info; /* ADC info */

/I DAC
ccurpmfc_driver_dac_info_t dac_info; /* DAC info */

/I DIO
ccurpmfc_driver_dio_info_t dio_info; /* DIO info */

/I SDRAM
ccurpmfc_driver_sdram_info_t sdram_info;

/* SD RAM info */
/l CLOCK
ccurpmfc_driver_clock_info_t clock_info;

* Clock info */
ccurpmfc_sprom_header_t  sprom_header;

/I Chip Temperature

char fpga_chip_temperature; /* degree Ci n two's complement */
char RESERVED_CHARJ[3];
union {
u_int FirmwareTime; /* Firmware Time if applicable */
ccurpmfc_firmware_time_t FmTime;
2
u_int FirmwareFlavorCode; [* Firmware Flavor Code */
u_int NumberAdvancedIPCores; /* Number of Advanced IP Cores */
u_short RunLevelSectorNumber; /* Run level sector number */

char FirmwareReloadFailed;
char MultiFirmwareSupport;

uint RESERVED_INT[4093];
} ccurpmfc_driver_info_t;

2.2.148 ccurPMFC_Get Interrupt_ Statuy)
This call returns the current status of the various interrupts.

[** *kk Kk kIR IFFK*K *kkFhh*IIFFKI*K

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Interru  pt_Status (void *Handle,
ccurpmfc_interrupt_t *intr)

Description: Get Interrupt Status information

Input: void *Handle (handle pointer)
Output: ccurpmfc_interrupt_t *intr (pointer to interrupt status)
_ccurpmfc_intsta_dio_cos_t dio_cos_group2_int
# CCURPMFC_INT_DIO_COS_NONE
# CCURPMFC_INT_DIO_COS_OCCURRED
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_ccurpmfc_intsta_dio_cos_t dio_cos_grou pl_int

# CCURPMFC_INT_DIO_COS_NONE

# CCURPMFC_INT_DIO_COS_OCCURRED
_ccurpmfc_intsta_dio_cos_t dio_cos_groupO_int

# CCURPMFC_INT_DIO_COS_NONE

# CCURPMFC_INT_DIO_COS_OCCWED
_ccurpmfc_intsta_dac_t

# CCURPMFC_INT_DAC_FIFO_THRESHOLD_NONE

# CCURPMFC_INT_DAC_FIFO_THRESHOLD_OCCURRED
_ccurpmfc_intsta_adc_t

# CCURPMFC_INT_ADC_FIFO_THRESHOLD_NONE

# CCURPMFC_INT_ADC_FIFO_THRESHOLD_OCCURRED

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_NO_LOCAL_REGION (local region error)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)

*'k*************/

2.2.149 ccurPMFC_Get_Interrupt_Timeout_Seconds()

This call returns theeadtime out maintained by the drivelt is the time that theead call will wait before it
times out. The call couldme out because BMA fails to complete. The device shid have been opened in
the block mode@_ NONBLOCKRnNot set) for reads to wait fone operation to complete.

J** Kk kFFhRKKK * *kkFFIKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Interrupt_Timeout _Seconds (void *Handle,
int  *int_timeout_secs)

Description: Get Interrupt Timeout Seconds

Input: void *Handle (Handle pointer)
Output: int *int_timeout_secs (pointer to int tout secs)
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_IOCTL_FAILED (ioctl error)

*kkkkkkkhkkkkk *% * *% *% *kkkhkkkhkkkkk *% * /

2.2.150 ccurPMFC_Get Lib_Error()
This call provides detailed information about the last library error that was maintainedAR®lthe

[** *kkkkkkkk * *kkkkkkkk * *%

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Lib_Error (void *Handle,
ccurpmfc_lib_error_t  *lib_error)

Description: Get last error generated by the library.

Input: void *Handle (Handle pointer)
Output: ccurpmfc_lib_error_t *lib_error (error struct pointer)
uint error (error number)

char name[CCURPMFC_LIB_ERROR_NAME_SIZE] (erro r name)
char desc[CCURPMFC_LIB_ERROR_DESC_SIZE] (error description)
int line_number (error line number in lib)

char functionf CCURPMFC_LIB_ERROR_FUNC_SIZE]
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(library function in
error)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_BAD_HANDLE
# CCURPMFC_LIB_NOT_OPEN

# Last Library Error

(no/bad handler supplied)
(device not open)
(last library error)

/

typedef struct _ccur pmfc _lib_error_t {

uint error; /* lib error number */
char name[CCUR PMFCLIB_ERROR_NAME_SIZE]; /* error name used in lib */
char desc[CCUR PMFCLIB_ERROR_DESC_SIZE]; /* error description */
int  line_number; [* line number in library */
char function[CCUR PMFC_LIB_ERROR_FUNC_SIZE];
I* library function */
}ccur pmfc _lib_error_t;

Possible library errors:

typedef enum {

CCURPMFC_LIB_NO_ERROR = 0, /* Successful */

CCURPMFC_LIB_INVAID_ARG = -1, /*Invalid argument */
CCURPMFC_LIB_ALREADY_OPEN = -2, I* Already open */
CCURPMFC_LIB_OPEN_FAILED = - 3, /[* Open failed */
CCURPMFC_LIB_BAD_HANDLE = -4, [*Bad handle */
CCURPMFC_LIB_| NOT OPEN = -5, [* Device not opened */
CCURPMFC_LIB_MMAP_SELECT_| FAILED = - 6, /* Mmap selection failed */
CCURPMFC_LIB_MMAP_FAILED = -7, [* Mmap failed */
CCURPMFC_LIB_MUNMAP_FAICE = - 8, /* Munmap failed */
CCURPMFC_LIB_NOT_MAPPED = -9, /* Not mapped */

CCURPMFC_LIB_ALREADY_MAPPED
CCURPMFC_LIB_IOCTL_FAILED
CCURPMFC_LIB_IO_ERROR
CCURPMFC_LIB_INTERNAL_ERROR
CCURPMFC_LIB_NOT_IMPLEMENTED
CCURPMFC_LIB_LOCK_FAILED
CCURPMFC_LIB_NO_LOCAL_REGION
CCURPMFC_LIB_NO_CONFIG_REGION
CCURPMFC_LIB_NO_SOLUTION_FOUND
CCURPMFC_LIB_NO_RESOURCE
CCURPMFC_LIB_CANNOT_OPEN_FILE
CCURPMFC_LIB_DMA_BUSY
CCURPMFC_LIB_AVALON_TRANSLATION_TABLE

- 10, /* Already mapped */
- 11, /* Driver ioctl failed
- 12, /*1/O error */
- 13, /* Internal library error */
- 14, /* Call not implemented */
- 15, /* Failed to get lib lock */
- 16, /* Local region not present */
- 17, I* Config region not present*/
- 18, /* No solution found */
- 19, /* Resource not available */
- 20, /* Cannot open file */
-21, /*DMA busy */
=- 22, [* Avalon Translation Table
Error */
- 23, I* Physical DMA Address
Exceeds Memory Size */
- 24, [* No space available to
allocate any more physical
memay */
CCURPMFC_LIB_CANNOT_ALLOCATE_PHYS_MEM =25, /* Cannot allocate physical
memory */
- 26, I* DMA failed */
- 27, I* Thread Creation failed */
- 28, I* Clock Generator is not
active */

*/

CCURPMFC_LIB_ADDRESS_RANGE_ERROR

CCURPMFC_LIB_NO_SPACE_IN_TABLE

CCURPMFC_LIB_DMA_FAILED
CCURPMFC_LIB_THREAD CREATE_FAILED
CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE

CCURPMFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQS$, /* Cannot compute out put
frequency */
CCURPMFC_LIB_N_DIVIDERS_EXCEEDED = - 30, /* Number of N - Dividers

exceeded */
- 31, /* Clock Generation Failed */

CCURPMFC_LIB_CLOCK_GENERATION_FAILED
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CCURPMFC_LIB_CALIBRATION_RANGE_ERROR =- 32, /* Calibration voltage out of

range */
CCURPMFC_LIB_BAD_DATA_IN_CAL_FILE = -33, /* Baddatain calibr ation

file*/
CCURPMFC_LIB_VOLTAGE_NOT_IN_RANGE = - 34, /*Voltage not in range */
CCURPMFC_LIB_ADAS_ NOT_ACTIVE = - 35, /* ADC is not active */
CCURPMFC_LIB_DAQS_ NOT_ACTIVE = - 36, /* DAC is not active */
CCURPMFC_LIB_ADC_INCORRECTLY_CONFIGURED 37

/*  ADC incorrectly configured for DAC readback */

CCURPMFC_LIB_SDRAM_IS_NOT_ACTIVE -38 /* SDRAM is not active */

-39 /* SDRAM failed to initialize */

-40 /* DAC Fifo Underflow Occurred */

-41 [ DAC Fifo Overflow Occurred */
-42 [*DAC is busy */

-43 [*DIO is not active */

-44 [* Serial PROM Failure T

CQJRPMFC_LIB_SDRAM_INITIALIZATION_FAILED
CCURPMFC_LIB_DAC_FIFO_UNDERFLOW
CCURPMFC_LIB_DAC_FIFO_OVERFLOW
CCURRIFC_LIB_DAC_IS_BUSY
CCURPMFC_LIB_DIO_IS_NOT_ACTIVE
CCURPMFC_LIB_SERIAL_PROM_FAILURE

Malfunction or not present */

CCURPMFC_LIB_SERIAL_PROM_BUSY = -45 [* Serial PROM Busy */
CCURPMFC_LIB_SERIAL_PROM_WRITE_PROTECEEDP46 /* Serial PROM is Write Protected */
CCURPMFC_LIB_AUTHORIZATION_FAILURE = -47 [*A uth orization failure */
CCURPMFC_LIB_INTHDLR_CREATE_FAILURE = -48 /*Interrupt handler creation

failure */
CCURPMFC_LIB_INTHDLR_ALREADY_RUNNING = -49 /*Interrupt handler already

running */

CCURPMFC_LIB_IPCORE_COS_IS_NOT_ACTIVE = -50 /*IP Core COS is Not active*/
} _ccurpmfc_lib_error_number_t;

2.2.151 ccurPMFC_Get Library_Info ()
This call returns useful library information to the user

J** *kkFFhRKKK * *kkFFhRKAK * * *kkKHK

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Library_Info (void *Handle,
ccurpmfc_library_info_t *info)

Description  : Get library information

Input: void *Handle (Handle pointer)
OQutput: ccurpmfc_library_info_t *info (info struct pointer)
int fp;
ccurpmfc_local_ctrl_data_t *local_ptr;
-~ structure in ccurpmfc_user.h
void *munmap_local_ptr;
int local_mmap_size;
ccurpmfc_config_local_data_t *config_ptr;
-- structure in ccurpmfc_user.h
void *munmap_config_ptr;
int config_mmap_size;

ccurpmfc_user_phys_mem_t
hysMem[CCURPMFC_MAX_AVALON_NUM_TRANS_TBL_ENTRIES];
-~ structure in ccurpmfc_user.h

ccurpmfc_driver_library_common_t  * driver_lib_ptr;
-- structure in ccurpmfc_user.h
void *munmap_driver_lib_ptr;
int driver_lib_mmap_size;
/* IpCore Pointers */
void *IpCore_Engine_ptr
void *IpCore_Injign_Pulse_Capture_ptr;
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void *IpCore_PWM_Input_ptr;

void *IpCore_PWM_Output_ptr;
void *IpCore_Tooth_Wheel_Generator_ptr
ccurpmfc_ipcore_cos_t *IpCore_CQOS_ptr;
void *IpCore_SENT_Receiiver_ptr;
void *IpCore_SENT_Transmitter_ptr;
void *IpCore_Angular_Encoder_ptr;
void *IpCore_Angular_Decoder_ptr;
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPNFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
typedef struct
int fp; /* file descriptor number */

/* local memory */

ccurpmfc_local_ctrl_data_t *local_ptr;
void *munmap_local_ptr;
int local_mmap_size;

/* config memory */
ccurpmfc_config_local_data_t *config_ptr;
void *munmap_config_ptr;
int config_mmap_size;

/* physical memory */
ccurpmfc_user_phys_mem_t PhysMem[CCURPMFC_MAX_AVALON_NUM_T RANS_TBL_ENTRIES];

ccurpmfc_driver_library_common_t *driver_lib_ptr;
void *munmap_driver_lib_ptr;
int driver_lib_mmap_size;

} ccurpmfc_library_info_t;

2.2.152 ccurPMFC_Get_Mapped_Config_Ptr()

If the user wishes to bypass the APl and communicate directly with the board configuration registers, then
they can use this call to acquire a pointer to these registers. Please note that any type of access (read or write)
by bypassing the API cadilcompromise the API and results could be unpredictable. It is recommended that
only advanced users should use this call and with extreme care and intimate knowledge of the hardware
programming registers before attempting to access these registers.droratidn on the registers, refer to

the ccumpmfc_user.hinclude file that is supplied with the driver.

[** *kk Kk hrIIFFK** *kk Kk h*IIFFKI**

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Mapped_Config_Ptr (void *Handle,
ccurpmfc_config_local_data_t **config_ptr)

Description: Get mapped configuration pointer.

Input: void *Handle (Handle pointer)
Output: ccurpmfc_config_local_data_t **config_ptr (config struct ptr)

-- structure in ccurpmfc_user.h
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_CONFIG_RHGN (config region not present)

******************************************************************************/
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2.2.153 ccurPMFC_Get_Mapped Driver_Library  Ptr()

The driver and library share a common structure. This call returns a pointer to the shargtibdiye
structure.

ccurPMFC_Get_Mapped_Driver_Library_Ptr()

_ccurpmfc_lib_error_number_t

ccurPMFC_Get_Mapped_Driver_Library_Ptr (void *Handle,
ccurpmfc_driver_library_common_t **driver_lib_ptr)

Description: Get mapped Driver/Library structure pointer.

Input: void *Handle (Handle pointer)
Output: ccurp mfc_driver_library_common_t **driver_lib_ptr (driver_lib
struct ptr)
-- structure in ccurpmfc_user.h
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_ND_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid a rgument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
* *kkk * * * *kkk * * * *kkk /
typedef struct
uint dma_abort_count; /* DMA abort count */

uint library_needs_initialization;
uint library_lock[8];
uint open_count;
uint ADC_FifoDriverThreshold;
uint DAC_FifoDriverThreshold;
ccurpmfc_sprom_header_t sprom_header;
uint RESERVED[1024];
} ccurpmfc_driver_library_common_t;

2.2.154 caurPMFC_Get_Mapped_Local_Ptr()

If the user wishes to bypass the APl and communicate directly with the board control and data registers, then
they can use this call to acquire a pointer to these registers. Please note that any type of access (read or write)
by bypassing the API could compromise the API and results could be unpredictable. It is recommended that
only advanced users should use this call and with extreme care and intimate knowledge of the hardware
programming registers before attempting to actlesse registers. For information on the registers, refer to

the ccupmfc_user.hinclude file that is supplied with the driver.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Get _Mapped_Local_Ptr (void *Handle,
ccurpmfc_local_ctrl_data_t **local_ptr)

Description: Get mapped local pointer.

Input: void *Handle (Handle po inter)
Output: ccurpmfc_local_ctrl_data_t **local_ptr (local struct ptr)

-~ structure in ccurpmfc_user.h
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFCLIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
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# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local reg ion not present)
/

2.2.155 ccurPMFC_Get_Open_File_Descriptor()

When the librarycculPMFC _Open()call is successfully invoked, the board is opened using the system call
open(2) The file descriptor associated with this board is returned to the user with this call. This call allows
advanced users to bypass the library and communicate directly with the driver with caéadii®), ioctl(2),

etc. Normally, this is not recommended as imééichecking and locking is bypassed and the library calls can
no longer maintaimtegrity of the functions. This is only providdor advanced users who want more control
andareaware of the implications.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Open_File_Descriptor (void *Handle,

int *fd)
Description: Get Open File Descriptor
Input: void *Handle (Han dle pointer)
Output: int *fd  (open file descriptor)

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)

2.2.156 ccurPMFC_Get_Physical_Memory()

This call returns to the es the physical memory pointer and size that was previously allocated by the
ccuPMFC _Mmap_Physical_Memory@all. The physical memory is allocated by the user wheyligh to
perform their own DMA and bypass the API. Once again, this call is only Ueefadlvanced users.

J** *kkFFI*KKK * *kkFFKKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_Physical_Memory (void *Handle,
ccurpmfc_user_phys_me m_t *phys_mem)

Description: Get previously mmapped() physical memory address and size

Input: void *Handle (Handle pointer)
ccurpmfc_user_phys_mem_t *phys_mem (mem struct pointer)
void *mmaped_user_mem_ptr (mmaped user virtual
memory)

Output: ccurpmfc_user_phys_mem_t *phys_mem (mem struct pointer)

uint user_pid

void *phys_mem_ptr

void *driver_virt_mem_ptr

void *mmaped_user_mem_ptr

uint phys_mem_size

uint phys_mem_size_freed

uint entry_num_in_tran_table

uint num_of_entries_used
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NOERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invalid arg ument)

# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

******************************************************************************/
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typedef struct

{
uint user_pid; [* user PID */
void *phys_mem_ptr; [* physical memory address */
void *driver_virt_mem_ptr; /* physical mem: driver virtual
address */
void *mmaped_user_mem_ptr; /* mmaped user vi rtual memory */
uint phys_mem_size; [* physical mem: memory size - bytes*/
uint phys_mem_size_freed; /* physical memory: freed size */
uint entry_num_in_tran_table; /* Physical Address entry number in

translation table */
} ccurpmfc_user_phys_mem_t;

2.2.157 ccurPMFC_Get RunCount_UserProcesy(
This call returns to the user a count of the number of times the User Process has entered.

I‘ * * * * * *

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_RunCount_UserProcess(void *UFuncHandle,
unsigned int long long *RunCount)

Description: Get run count in user process

Input: void *UFuncHandle (UF Handle pointer))
Output: unsigned int long long  *RunCount (pointer to run count)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

ot * . 3]

2.2.158 ccurPMFC_Get _TestBus_Control)
This call is provided for internal use in testing tadware.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Get_TestBus_Control (void *Handle,
_ccurpmfc_testbus_control_t * test_control)

Description: Return the value of the Test Bus control information

Input: void *Handle (handle pointer)
Output: _ccurpmfc_testbus_control_t
*test_control (pointer to ¢ ontrol select)
# CCURPMFC_TBUS_CONTROL_OPEN
# CCURPMFC_TBUS_CONTROL_CAL_BUS
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region error)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

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

2.2.159 ccurPMFC_Get_Value()

This call allows the user to read the board registers. The actual data returned will depend on the command
register information that is requested. Refer to the hardware manual for more information on what is being
returned. Most commands veh a pointer to an unsigned integer.

/ * * * * * * * * * *

_ccurpmfc_lib_error_number_t
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ccurPMFC_Get_Value (void *Handle,
CCURPMFC_CONTROL cmd,
void *value)

Description: Return the value of the specified board register.

Input: void *Handle (Handle pointer)
CCURPMFC_CONTROL c¢cmd (register definition)
-- structure in ccurpmfc_lib.h
Output: void *value; (pointer to value)

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)
/

kkkkkkkkkkkkkkk

2.2.160 ccurPMFC_Hex_To_Fraction()
This call converts a hexadecimal value to a fractional decimal.

double
ccurP MFC_Hex_To_Fraction (uint value)

Description: Convert Hexadecimal to Fractional Decimal

Input: uint  value (hexadecimal to convert)
Output:  none
Return:  double Fraction (converted fractional value)

Fkkkkkkkkkkkkk Kkkkkkkkkkkkkkkkkkk xxxx/

2.2.161 ccurPMFC_Initialize_Board()

This call resets the board to a default initial staféhis call is currently identical to the
ccurPMFC_Reset_Board(gall.

[rrHRKKK *% * * *% * *kkkhkkkhkkkkk *% * * *kkkkkkkhkkkkk

_ccurpmfc_lib_error_number_t
ccurPMFC_Initialize_Board (void *Handle)

Description: Initialize the board.

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)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

*kkkkkkkhkkkkk *% *kkkkkkkhkkkkk *% * *kkkkk xx/

2.2.162 ccurPMFC _IpCore_COS_Activatg)

This call is the first call to use after the system is powered up to enable the IpCore COS module. This call can
also be used to eactivate the module and get the current state of the module.

/***************************** R e e e e s e e e e e e e
_ccurpmfc_lib_error_number_t
ccurPMFC_IpCore_COS_Activate (void *Handle,

_ccurpmfc_ipcore_cos_status_disabled_t activate,
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_ccurpmfc_ipcore_cos_status_disabled_t
*current_state)

Description: Activate/DeActivate IP Core COS module

Input: void *Handle (Handle pointer)
_ccurpmfc_ipcore_cos_status_disabled_t activate (activate/deactivate)
# CCURPMFC_IPCORE_COS_STATUS_IP_ENABLED
# CCURPMFC_IPCORE_COS_STATUS_IP_DISABLED
# CCURPMFC_DO_NOTHANGE
Output: _ccurpmfc_ipcore_cos_status_disabled_t *current_state

(active/deactive)
# CCURPMFC_IPCORE_COS_STATUS_IP_ENABLED
# CCURPMFC_IPCORE_COS_STATUS_IP_[SIABLED
# CCURPMFC_DO_NOT_CHANGE
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_NO_RESURCE (COS ip core not present)
* * *% * * * * *% * * * * *% /

2.2.163 ccurPMFC_IpCore_COS_Configure)

The purpose of this call is to configure the Ip Core COS module. If the core is not active aittivdle it.

User can decicde to immediately start capture at the end of the configuration with the StartStop option. The
test mode is simply provided for debugging the hardware and software. Users need to specify at least one
channel to detect a changestate, otherwise the call will fail.

A point to note is that when this call is issued, the sampling timer is restarted.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_IpCore_C OS_Configure (void *Handle,
ccurpmfc_ipcore_cos_configure_t *config)

Description: Configure IP Core Change - of - State
Input: void *Handle (Handle poi nter)
Output: ccurpmfc_ipcore_cos_configure_t *config (pointer to config Struct)

u_int32_t StartStop

# CCURPMFC_IPCORE_COS_STOP_CAPTURE

# CCURPMFC_IPCORE_COS_START_CAPTURE
u_int32_t OperationalMode

# CCURPMFC_IPCORE_COS_ENABLE_NORMAL_MODE

# CCURPMFC_IPCORE_COS_ENABLE_TEST_MODE
u_int32_t TestModePattern

# CCURPMFC_IPCORE_COS_TEST_PATTERN_ALTERNATING

# CCURPMFC_IPCORE_COS_TEST_PATTERN_INCREMENT
u_iny32_t TestModeDivider

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_1

# CCURPMFC_IP@®RE_COS_TEST _DIVIDER_2

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_4

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_8

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_16

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_32

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_64

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_128

u_int32_t ChannelMask_31 00
u_int32_t ChannelMask_63_32
Return: _ccurpmfc_li b_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)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

# CCURPMFC_LIB_NO_RESOURCE (Cos | p core not present)

/

2.2.164 ccurPMFC_IpCore_COS_Decode_Timestam§)

This is a useful call that is available to the user to decode the raw timestamp of thefettate that is
supplied to the call.

I‘ * * * * *

void
ccurPMFC_IpCore_COS_Decode_Timestamp (uint timestamp_31_00,
uint timestamp_63_32,
_ccurpmfc_ipcore_cos _decode_timestamp_t *decode_timestamp)
Description: IP Core Decode Timestamp
Input: uint timestamp_31_00
uint timestamp_63_32
Output: _ccurpmfc_ipcore_c os_decode_timestamp_t *decode_timestamp
(pointer to timestamp Struct)
uint Day
uint Hours

uint  Minutes

uint Seconds

uint  MilliSeconds

uint MicroSeconds
Return: none

* Kkkkkkkkkkkkkkkkkkk Fkkkkkkkkkkkkk /

2.2.165 ccurPMFC_IpCore_COS_Get_Infd)

This is a useful call to display the current state of the COSolfe. Users can use this call prior to making
changes to using the COS configuration call.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_IpCore_COS_Get_Info (void *Handle,
ccurpmfc_ipcore_cos_info_t *info)

Description: Get Information of IP Core Change - of - State

Input: void *Handle (Handle pointer)

Output: ccurpmfc_ipcore_co s_info_t *info (pointer to info Struct)
u_int32_t StartStop

# CCURPMFC_IPCORE_COS_STOP_CAPTURE

# CCURPMFC_IPCORE_COS_START_CAPTURE
u_int32_t OperationalMode

# CCURPMFC_IPCORE_COS_ENABLE_NORMAL_MODE

# CCURPMFC_IPCORE_COS_ENABLE_TEST_MODE
u_int32_t TestModePattern

# CCURPMFC_IPCORE_COS_TEST_PATTERN_ALTERMNNG

# CCURPMFC_IPCORE_COS_TEST_PATTERN_INCREMENT
u_iny32_t TestModeDivider

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_1

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_2

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_4

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_8

# CCURPMFC_IPCORE_COS_TEST_DIVIDER_16
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# CCURPMFC_IPCORE_COS_TEST_DIVIDER_32
# CCURPMFC_IPCORE_COS_THSDIVIDER_64
# CCURPMFC_IPCORE_COS_TEST_DIVIDER_128
u_int32_t IpEnable
# CCURPMFC_IPCORE_COS_IP_DISABLE
# CCURPMFC_IPCORE_COS_IP_ENABLE

u_int32_t ChannelMask_31_00
u_int32_t ChannelMask_63_32
u_int32_t FifoNotFull

# CCURPMFC_IPCORE_COS_STATUS_FIFO_FULL

# CCURPMFC_IPCORE_COS_STATUSFO_NOT_FULL
u_int32_t OverflowDetected

# CCURPMFC_IPCORE_COS_STATUS_FIFO_NO_OVERFLOW

# CCURPMFC_IPCORE_COS_STATUS_FIFO_OVERFLOW
u_int32_t IpNotEnab led

# CCURPMFC_IPCORE_COS_STATUS_IP_ENABLED

# CCURPMFC_IPCORE_COS_STATUS_IP_DISABLED

u_int32_t FifoCount
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_NO_RESOURCE (COS Ip core not present)

2.2.166 ccurPMFC_IpCore_COS_Read)

This call reads the COS FIFO and returns any raw chahgtate elements that have been detected by the
firmware. The maximum size of the FIFO SCURPMFC_IPCORE_COS_MAX_READ_ELEMENTS
elements. The call requires as input the neimdif samples to read. This can be any number betWeern
CCURPMFC_IPCORE_COS_MAX_READ_ELEMENAS8ditionally, the user needs to select the mode of
transfer, i.e. DMA or PIO. If DMA mode is selected, the user has the option to select the DMA engine
CCURRMFC_DMAOor CCURPMFC_DMA1 An additional option to this call is to decode any raw change
of-state elements detected by settingtiimestamppption toCCURPMFC_TRUE

The call returns the number of elements that it read along with the raw and decodettinfordf an

overflow condition occurs (i.e. the FIFO gets full and the firmware is unable to add another change of state
detected) all available elements are returned up to the user requested count and the overflow condition is
cleared. Overflow can occif the rate of change is state detection is very high and the application is unable to
read the FIFO before turning around to collect more data. In that case, the application needs to speed up the
process of capturing the data or reducing the rate afgehaf state.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_IpCore_COS_Read (void *Handle,
ccurpmfc_ipcore_cos_data_t *CosData Ptr)

Description: Get Information of IP Core Change - of - State

Input: void *Handle (Handle pointer)
ccurpmfc_ipcore_cos_data_t *CosDataPtr (pointer to data struct)
ushort num_elements (number of elements to read)
ushort decode_timestamp
# CCURPMFC_FALSE
# CCURPMFC_TRUE
ushort transfer_mode
# CCURPMFC_LIBRARY_PIO_MODE
# CCURPMFC_LIBRARY_DMA_MODE
ushort dma_engine_number
# CCURPMFC_DMAO
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# CCURPMFC_DMA1
Output: ccurpmfc_ipcore_cos_data_t *CosDataPtr (pointer to data struct)
ushort num_elements_returned (number of elements returned)
ushort overflow_detected (indicate if overflow occurred)
# CCURPMFC_IPCORE_COS_STATUS_FIFO_NO_OVERFLOW
# CCURPMFC_IPCORE_COS_STATUS_FIFO_OVERFLOW
_ccurpmfc_ipcore_cos_data_t
element{CCURPMFC_IPCORE_COS_MAX_READ_ELEMENTS]
uint timestamp_31_00
uint timestamp_63_32
uint channel_mask_31_ 00
uint channel_mask_63 32
_ccurpmfc_ipcore_cos_decode_timestamp_t
timestamp[CCURPMFC_IPCORE_COS_MAX_READ_ELEMENTS]
uint Days
uint Hours
uint Minutes
uint Second
uint MicroSeconds
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 no t present)
# CCURPMFC_LIB_NO_RESOURCE (Cos | p core not present)

# CCURPMFC_LIB_IPCORE_COS_NOT_ACTIVE (COS | p core not active)

2.2.167 ccurPMFC_IpCore_COS_Start_Stof)

This call can be used to control the starting and stopping of the cbéustete capture. When the capture is
started, the user can select to restart the timer by settimReget Timeoption toCCURPMFC_TRUE

[** * * * *kkk * * * *kkk

_ccurpmfc_lib_error_number_t

ccurPMFC_IpCore_COS_Start_Stop (void *Handle,
_ccurpmfc_ipcore_cos_start_capture_t  StartStop ,
uint ResetTimer)

Description: Start/Stop IP Core COS capture

Input: void *Handle (Handle pointer)
_ccurpmfc_ipcore_cos_start_ capture_t StartStop (start/stop COS
capture)

# CCURPMFC_IPCORE_COS_STOP_CAPTURE
# CCURPMFC_IPCORE_COS_START_CAPTURE
uint ResetTimer (clear timer)
# CCURPMFC_TRUE
# CCURPMFC_FALSE
Output: None
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HADLE (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_NO_RESOURCE (Cos | p core not present)

# CCURPMFC_LIB_IPCORE_COS_NOT_ACTIVE (COS | p core not active)
B e e e e e e e e e R e e e e e e e e e e ***********/
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2.2.168 ccurPMFC_IpCore_Get_Info()

This call returns information of all the IP Core modules availalilee COS core will return a
CCURPMFC_IPCODE_CHANGE_OF_STATEde inlpCoreCode Additional information about the core is
also returned.

This call abo returns to the user a memory mapped pointer address that the user can use to directly access the
IP Core and bypass the driver and API. This type of access to the hardware should only be performed by
Advanced users who are extremely familiar with bdth hardware and internals of the core, otherwise, the
system operation could be compromised.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t
ccurPMFC_IpCore_Get_Info (void *Handle,
ccurpmfc_ipcore_info_t *ip_info)

Description: Get IP Core Information

Input: void *Handle (Handle pointer)
Output: ccurpmfc_ipcore_info_t *ip_info (pointer to Ip Core Struct)
u_int32_t NumberAdvancedIPCores;

ccurpmfc_ipcore_  info_ tIpInfof CCURPMFC_MAX_IO_CORES]
_ccurpmfc_ipcore_t IpCore;
u_int32_t IpCoreCode
# CCURPMFC_IPCODE_ENGINE_IP
# CCURPMFC_IPCODE_INJ_IGN_PULSE_CAPTURE
# CCURPMFC_IPCODE_PWM_INPUT
# CCURPMFC_IPCODE_PWM_OUTPUT
# CCURPMFC_IPCOB_TOOTH_WHEEL_GENERATOR
# CCURPMFC_IPCODE_CHANGE_OF_STATE
# CCURPMFC_IPCODE_SENT_RECEIVER
# CCURPMFC_IPCODE_SENT_TRANSMITTER
# CCURPMFC_IPCODE_ANGULARNEODER
# CCURPMFC_IPCODE_ANGULAR_DECODER
union {
u_int32_t IpCoreRevision;
ccurpmfc_ipcore_revision_t IpCRev

}
u_int32_t IpCoreOffset
u_int32_t IpCorelnformation
void *IpCoreMappedPtr
char IpCoreName[CCURPMFC_IPCORE_NAME_SIZE]

char IpCo reDescription[ CCURPMFC_IPCORE_DESC_SIZE]
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NDOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
* * *% * * *k%k *k%k * *% * * * *k%k *k%k * ***********/

2.2.169 ccurPMFC_IpCore_Get_Mapped_Ptrn)

This call returns to the user a memory mapped pointer address that the user can use to directly access the IP
Core and bypass the driver and API. This type of access to the hardware should only be performed by
Advanced users who are extremely familiar with both the hardware and internals of the core, otherwise, the
system operation could be compromised.

/******************************************************************************
_ccurpmfc_lib_error_number _t
ccurPMFC_IpCore_Get_Mapped_Ptr (void *Handle,

u_int32_t IpCoreCode,

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Pagel37of 205



void **jpcore_ptr)
Description: Get mapped requested IP Core pointer.

I nput: void *Handle  (Handle pointer)
u_int32_t IpCoreCode
# CCURPMFC_IPCODE_ENGINE_IP
# CCURPMFC_IPCODE_INJ_IGN_PULSE_CAPTURE
# CCURPMFC_IPCODE_PWM_INFU
# CCURPMFC_IPCODE_PWM_OUTPUT
# CCURPMFC_IPCODE_TOOTH_WHEEL_GENERATOR
# CCURPMFC_IPCODE_CHANGE_OF_STATE
# CCURPMFC_IPCODE_SENT_RECEIVER
# CCURPMFC_IPCODE_SENT_TRANSMITTER
# CCURPMFC_IPCODE_ANGULAR_ENCODER
# CCURPMFC_IPCODE_ANGULAR_DECODER
Output: void **jpcore_ptr (ipcore ptr)
-- structure in ccurpmfc_user.h
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 (inv alid argument)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_NO_RESOURCE ( | p core not present)

2.2.170 ccurPMFC_MMap_Physical_Memory()

This call is provided for advanced users to create a physical memory of specified size that can be used for
DMA. The allocated DMA memory is rounded to a page siza.plfiysical memorys not availablethis call

will fail, at whch point the user wilheed toissuethe ccuPMFC_Munmap_Physical_Memory@API call to
removethe previously allocated physical memory.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t

ccu rPMFC_MMap_Physical_Memory (void *Handle,
int size,
ccurpmfc_user_phys_mem_t  *phys_mem)

Description: Allocate a physical DMA memory for size bytes.
Input: void *Handle (Handle pointer)
int size (size in bytes)
Output: ccurpmfc_user_phys_mem_t *phys_mem (mem struct pointer)
uint user_pid
void *phys_mem_ptr
void *driver_virt_mem_ptr
void *mmaped_user_mem_ptr
uint p hys_mem_size
uint phys_mem_size_freed
uint entry_num_in_tran_table
uint num_of_entries_used
Return: _ccurpmfc_lib_error_number_t
# C CURPMFC_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_MMAP_SELECT_FAILED (mmap selection failed)

# CCURPMFC_LIB_MMAP_FAILED (mmap failed)

# CCURPMFC_LIB_NO_SPACE_IN_TABLE (no space in phys memory table)

* * *
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typedef struct

{
uint user_pid; [* user PID */
void *phys_mem_ptr; /* physical memory address */
void *driver_virt_mem_ptr; /* physical mem: driver virtual
address */
void *mmaped_user_mem_ptr; /* mmaped user virtual memory */
uint phys_mem_size; /* physical mem: memory size - bytes*/
uint phys_me m_size_freed; /* physical memory: freed size */
uint entry_num_in_tran_table; /* Physical Address entry number in

translation table */
} ccurpmfc_user_phys_mem_t;

2.2.171 ccurPMFC_Munmap_Physical_Memay()

This call simply removes a physical memory that was previously allocated by the
ccurPMFC_MMap_Physical_Memofy API call.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Munmap_Physical_Memory (void *Handle,
void *mmaped_user_mem_ptr)

Description: Unmap a previously mapped physical DMA memory.

Input: void *Handle (Handle pointer)
Output: vo id *mmaped_user_mem_ptr (virtual memory pointer)
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_MUNMAP_FAILED (failed to un - map memory)
# CCURPMFC_LIB_NOT_MAPPED (memory not mapped)

2.2.172 ccurPMFC_NanoDelay()
This call goes into a tight loop spinning for the requested nano seconds specified by the user.

void
ccurPMFC_NanoDelay (unsigned long long NanoDelay)

Description: Delay (loop) for user specified hano - seconds
Input: unsigned long long NanoDelay (number of nano - secs to delay)
Output: none

Return: none

*kkkkkkkk * *kkkkkkkk * Fkkkkk r\/

2.2.173 ccurPMFC_Open()

This is the first call that needs to be issuedloger to open a device and access the board through the rest of
the API callsWhat is returned is a handle toseid pointerthat is suppliedas an argumertib the other API

calls. TheBoard_Numbeiis a valid board number [0..9] that is associated wighysicalcard. There must

exist a character special filelev/iccupmfe<Board Number> for the call to be successful. One character
special file is created for each board found when the driver is successfully loaded.

Theoflag is the flag supplied to thepen(2)system calby this APL It is normally a 0, howevehe user may
use theD_NONBLOCKoption forread(2)calls which will change the default reading in block mode.
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In case of errorerrnois also set for some nesystem related errors encountered.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_Open (void **My_Handle,

int  Board_Number,
int  oflag)

Description: Open a device.

Input: void **Handle (Handle pointer to pointer)
int Board_Number (0] - 9 board number)
int oflag (open flags)

Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_ALREADY_OPEN (device already opened)

# CCURPMFC_LIB_OPEN_FAILED (device ope n failed)

# CCURPMFC_LIB_ALREADY_MAPPED (memory already mmapped)
# CCURPMFC_LIB_MMAP_SELECT_FAILED (mmap selection failed)
# CCURPMFC_LIB_MMAP_FAILED (mmap failed)

*

wxf

2.2.174 ccurPMFC_Pause_UserProcegs
This call causes a running User Process to sleep for user specifiedsetorals.

J** *kkFFI*KKK * Kk K FFKRKKH * * *kk KKK

_ccurp mfc_lib_error_number_t
ccurPMFC_Pause_UserProcess(void *UFuncHandle,
int usleep)

Description: Pause running user process

Input: void *UFuncHandle (UF Handle pointer)

int usleep (micro - seconds sleep)
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
*% * *%k% * * * *%k% * * *%k% * n/

2.2.175 ccurPMFC_Program_All_Output_Clocks()

This is the main call to program all the output clocks with a single call. All existing clock activity is stopped
and replaced with the newocks selection. Though the user can select the Input Clock Frequency with this
call, it is expected that they will use the deflt@URPMFC_DEFAULT_INPUT_CLOCKalue.

If the desired output clock frequencies are unable to be computed due to hardwat®tipntihey may wish

to increase the desired tolerance for the particular clbicite that this tolerance is only applicable to
computing a clock value as close to the desired frequency and not a representation of the accuracy of the
output clocks.

Additionally, the programming could fail if the number ofl\vider resource gets exhausted due to the user
selecting several output clocks with widely different output clocks.

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

ccurPMFC_Program_All_Output_Clocks()
_ccurpmfc_lib_error_number_t
ccurPMFC_Program_All_Output_Clocks(void *Handle,
double InputClockFrequency,
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_ccurpmfc_cg_input_c lock_select_register_t InputClockSel,

ccurpmfc_compute_all_output_clocks_t *AllClocks,
int ProgramClocks,
int Activa teClocks)

Description: Program All Output Clocks

Input: void *Handle
(Handle pointer)
double InputClockFrequency
(input clock frequency)
_ccurpmfc_cg_input_clock_select_register_t InputClockSel

(select input cloc k)
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INO
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN1
# CCURPMFC_CG_INPUT_CLOCK_SELECT_IN2
# CCURPMFC_CG_INPUT_CLOCK_SELECT_INFB
ccurpmfc_compute_all_output_cloc ks_t *AllClocks (pointer to
all Clocks)

ccurpmfc_compute_single_output_clock_t *Clock (Pointer to
returned output clock info)

long double DesiredFrequency
double DesiredTolerancePPT
int ProgramClocks (program
clocks)
int ActivateClocks (1=activate
clocks after program)
Output: ccurpmfc_compute_all_output_clocks_t  *AllClocks  (Pointer to
returned output clocks info)
ccurpmfc_compute_single_output_clock_t *Clock (Pointer to

returned output clock info)
_ccurpmfc_clock_generator_output_t OutputClock

# CCURPMFC_CLOCK_GENERATOR_OUTPUT_0
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_1
# CCURPMFC_CLOCK_GENERATOR_OUTPUT 2
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_3
# CCURPMFC_CLOCK_GENERATOR_OUTPUT 4
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_5
# CCURPMFC_CLOKC GENERATOR_OUTPUT_6

# CCURPMFC_CLOCK_GENERATOR_OUTPUT_7
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_8
# CCURPMFC_CLOCK_GENERATOR_OUTPUT_9

double InputC lockFrequency
long double FrequencyDeviation

int FrequencyFound

long double ActualFrequency

double ActualTolerancePPT
__u64 Mdiv_Numerator

_u32 Mdiv_Denominator

__ue4 Ndiv_Numerat or
_u32 Ndiv_Denominator

_ccurpmfc_cg_outmux_ndiv_select_t Ndiv_ToUse
# CCURPMFC_CG_OUTPUT_MUX_NDIV_0
# CCURPMFC_CG_OUTPUT_MUX_NDIV_1
# CCURPMFC_CG_OUTPUT_MUX_NDIV_2
# CCURPMFC_CG_OUTPUT_MUX_NDIV_3
# CCURPMFC_CG_OUTPUT_MUX_NDIV_4

_u32 Rdiv_value
_u32 Rdivider
_u32 Pdivider
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
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# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region error)

# CCURPMFC_LIB_IO_ERROR (device not re ady)

# CCURPMFC_LIB_N_DIVIDERS_EXCEEDED  (number of N - Dividers
exceeded)

# CCURPMFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQ (cannot compute

output freq)

# CCURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_CLOCK_GENERATION_FAILED (clock generation
failed)

/

2.2.176 ccurPMFC_Read)

Currently, this call is not supportedt basically calls thaead(2) system call with the exception thit
performs necessargcking and returns therrno returned from the system call in the pointer to ¢neor
variable.

For specific information about the data being returned for the various read modes, refeesa (PEsystem
call description th®river Direct Accessection.

J** *kkFFI*KKK * * * *kkFFh*KKK * *

_ccurpmfc_lib_error_number_t
ccurPMFC_Read (void  *Handle,

void  *buf,

int  size,

int  *bytes_read,
int *error)

Description: Perform a read operation.

Input: void *Handle (Handle pointer)
int  size (size of buffer in bytes)

Output: void  *buf (pointer to buffer)
int  *bytes_read (bytes read)
int  *error (returned errno)

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_IO_ERROR (read failed)

*kkkkkkkhkkkkk *% *kkkkkkkkkk *% *kkkkk xx/

2.2.177 ccurPMFC _Reload_Firmware()
The purpose of this call is to power cycle the board with in turn will reloadatest firmware on the board

[** *kk Kk kIR IFFK*K *kkFhh*IIFFKI*K

ccurPMFC_Reload_Firmware()

Descrip tion: This call power - cycles the board which in turn forces it to
reload its firmware. Typically, this is called after a new
firmware has been installed in the board. This saves the need
to perform a syste m reboot after a firmware installation.

Input: void *Handle (Handle pointer)
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR  (successful)
# CCURPMFC_LIB_BAD_HANDE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN  (device not open)
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

* * * * a/
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2.2.178 ccurPMFC_Remove_Irq()

The purpose of this call is to remove the interrupt handler that was previously. Séte interrupt handler is
managed internally by the driver and the library. The user should not issue thighsalvisereads willtime
out

_ccurpmfc_lib_error_number_t
ccurPMFC_Remove_lIrq (void *Handle)

Description: By default, the driver sets up a shared IRQ interrupt handler
when the device is open ed. Now if for any reason, another
device is sharing the same IRQ as this driver, the interrupt
handler will also be entered every time the other shared
device generates an interrupt. There are times that a user,
for performance reasons may wish to run the board without
interrupts enabled. In that case, they can issue this ioctl
to remove the interrupt handling capability from the driver.

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_LB_NOT_OPEN  (device not open)
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.179 ccurPMFC_Reset Board()

This call resets the board to a known initiaéfallt state.This call is currently identical to the
ccurPMFC Initialize_Board()call.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Reset_Board (void *Handle)

Description: Reset the board.

Input: void *Handle (Handle pointer)
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad han dler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

*kkkkkkkkkkkkk *% *kkk *% *% *hkkhkkkhkk *% * /

2.2.180 ccurPMFC_Reset_ClocK)
This call performs a hardware reset of the clock. All active output clocks are stopped and set to default state.

/******************************************************************* *kkkkkkkkkk
_ccurpmfc_lib_error_number_t
ccurPMFC_Reset_Clock (void *Handle,
int activate)

Description: Perform Hardware Clock Reset

Input: void *Handle (Handle pointer)
int activate (1=activate after reset)
Output: none
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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)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.181 ccurPMFC_Resume_UserProcegs
Use this call to resume an already paused User Process.

I‘ * * * *kk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Resume_UserProcess(void *UF uncHandle)

Description: Resume paused running user process

Input: void *UFuncHandle (UF Handle pointer)
Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

Fkkkkkkkkkkkkk *kkk xxx/

2.2.182 ccurPMFC_Return_Board_Info_Description()
Return board information description

J** *kkFFhKKKH * *kkFFKKKKK * * *kkFFK*KKK

char *
ccurPMFC_Return_Board_Info_Description (_ccurpmfc_board_function_t
BoardFunction)
Description: Return Board Information D escription
Input: _ccurpmfc_board_function_t BoardFunction (board function)
Output: none
Return: char *BoardFuncDesc (board function

description)

*kkkkkkkkkkkkk *% * * *kkkkkkkhkkkkk *% * * *kkkkk xx/

2.2.183 ccurPMFC_SDRAM_ Activate()

This call must be the first call to activate the SDRAM. Without activation, all other calls will fail. The user
can also use this ddb return the current state of the SDRAM without any change.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

_ccurpmfc_lib_error_number_t

ccurPMFC_SDRAM_Activate (void *Handle,
_ccurpmfc_sdram_all_enable_t activate,
_ccurpmfc_sdram_all_enable_t *current_state)

Description: Activate/DeActivate SDRAM module

Input: void *Handle (Handle pointer)
_ccurpmfc_sdram_all_enable_t activate (activate/deactivate)
# CCURPMFC_SDRAM_ALL_DISABLE
# CCURPMFC_SDRAM_ALL_ENABLE
# CCURPMFC_DO_NOT_CHANGE
Output: _ccurpmfc_sdram_all_ enable_t *current_state (active/deactive)
# CCURPMFC_SDRAM_ALL_DISABLE
# CCURPMFC_SDRAM_ALL_ENABLE
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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_IB_NO_LOCAL_REGION (local region not present)

# CCURPMFC_LIB_SDRAM_INITIALIZATION_FAILED (SDRAM init failed)

*kk * * n/

2.2.184 ccurPMFC_SDRAM_Get_CSR)
This call returs the SDRAM control and status register information.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_SDRAM_Get_CSR (void *Handle,
ccurpmfc_sdram_csr_t *sdram_csr)

Description: Get SDRAM Control and Status information

Input: void *Handle (Handle pointer)
Output: ccurpmfc_sdram_csr_t *sdram_csr (pointer to SDRAM csr)
_ccurpmfc_sdram_read_auto_increment_t read_auto_increment;
# CCURPMFC_SDRAM_READ_AUTO_INCREMENT_DISABLE
# CCURPMFC_SDRAM_READ_AUTO_INCREMENT_ENABLE
_ccurpmfc_sdram_write_auto_increment_t writ e_auto_increment;
# CCURPMFC_SDRAM_WRITE_AUTO_INCREMENT_DISABLE
# CCURPMFC_SDRAM_WRITE_AUTO_INCREMENT_ENABLE
_ccurpmfc_sdram_read_timeout_t read_timeout;
# CCURPMFC_SDRAM_READ_NIEOUT_DID_NOT_OCCUR
# CCURPMFC_SDRAM_READ_TIMEOUT_OCCURRED
_ccurpmfc_sdram_calibration_fail_t  calibration_failed;
# CCURPMFC_SDRAM_CALIBRATION_FAIL_RESET
# CCURPMFC_SDRAM_CALIBRATIORAIL_SET
_ccurpmfc_sdram_calibration_pass_t  calibration_passed;
# CCURPMFC_SDRAM_CALIBRATION_PASS RESET
# CCURPMFC_SDRAM_CALIBRATION_PASS_SET
_ccurpmfc_sdram_initilization_done_t i nitialization_done;
# CCURPMFC_SDRAM_INITIALIZATION_NOT_COMPLETE
# CCURPMFC_SDRAM_INITIALIZATION_COMPLETE
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_IB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_SDRAM_IS_NOT_ACTIVE (SDRAM is not active)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.185 ccurPMFC_SDRAM_Read)

This call provided theiser the ability to read any portion of the SDRAM. Its range is from 1 to 0x10000000
(256Mwords). Offset to this routine is only set if it is O or greater. Maximum offset is OXOFFFFFFF. If offset
is negative, then the read commences from the last redibloca

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

_ccurpmfc_lib_error_number_t
ccurPMFC_SDRAM_Read (void  *Handle,
u_int32_t *Buf,
int Offset,
u_int32_t Size,
u_int32_t *Words_read)
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Description: Perform a SDRAM read operation.

Input: void *Handle (Handle pointer)
int Offset  (word offset into SDRAM)
u_int32_t Size (size of buffer in words)
Output: u_int32_t *Buf (pointer to buffer)
u_int32_t *Words_read (words read )
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_SDRAM_IS_NOT_ACTIVE (SDRAMisnotact  ive)

/

2.2.186 ccurPMFC_SDRAM_Set CSR)
This call sets the SDRAM control and status register.

/
_ccur pmfc_lib_error_number_t
ccurPMFC_SDRAM_Set_CSR (void *Handle,
ccurpmfc_sdram_csr_t *sdram_csr)

Description: Set SDRAM Control and Status information

Input: void *Han dle (Handle pointer)

_ccurpmfc_sdram_read_auto_increment_t read_auto_increment;

# CCURPMFC_SDRAM_READ_AUTO_INCREMENT_DISABLE

# CCURPMFC_SDRAM_READ_AUTO_INCREMENT_ENABLE
_ccurpmfc_sdram_  write_auto_increment_t write_auto_increment;

# CCURPMFC_SDRAM_WRITE_AUTO_INCREMENT_DISABLE

# CCURPMFC_SDRAM_WRITE_AUTO_INCREMENT_ENABLE
_ccurpmfc_sdram_read_timeout_t read_timeout;

# CCURPMFC_SDRAM_READ_TIMEOUT_DID_NOT_OCCUR

# CCURPMFC_SDRAM_READ_TIMEOUT_OCCURRED
_ccurpmfc_sdram_calibration_fail_t calibration_failed;

# CCURPMFC_SDRAM_CALIBRATION_FAIL_RESET

# CCURPMFC_SDRAM_CALIBRATION_FAIL_SET
_ccurpmfc_sdram_calibration_pass_t  calibration_passed;

# CCURPMFC_SDRAM_CALIBRATION_PASS RESET

# CCURPMFC_SDRAM_CALIBRATION_PASS_SET
_ccurpmfc_sdr am_initilization_done_t initialization_done;

# CCURPMFC_SDRAM_INITIALIZATION_NOT_COMPLETE

# CCURPMFC_SDRAM_INITIALIZATION_COMPLETE

Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LB _NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)
# CCURPMFC_LIB_INVALID_ARG (invali d argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_SDRAM_IS_NOT_ACTIVE (SDRAM is not active)

*k*k * ****/

2.2.187 ccurPMFC_SDRAM_Write ()

This call provided the user the ability to write to any portion of the SDRAM. Its range is from 1 to
0x10000000 (256Mwords). Offset to this routine is only set if it is O or greater. Maximum offset is
OxOFFFFFFF. If offset isegative, then the write commences from the last written location.

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

_ccurpmfc_lib_error_number_t
ccurPMFC_SDRAM_Write (void *Handle,
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u_in t32_t *Buf,

int Offset,

u_int32_t Size,

u_int32_t *Words_written)

Description: Perform a SDRAM write operation.

Input: void *Handle (Handle pointer)
int Offset (word offset into SDRAM)
u_int32_t Size (size of buffer in words)
u_int32_t * Buf (pointer to buffer)
Output: u_int32_t *Words_written (words written)
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_NO_LOCAL_RHGN (local region not present)
# CCURPMFC_LIB_SDRAM_IS_NOT_ACTIVE (SDRAM is not active)
/

2.2.188 ccurPMFC_Set Board_CSR()
This call is used to set the lrdacontrol register.

J** *kkFFKKKAH * *kkFFIKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_Set_Board_CSR (void *Handle,
ccurpmfc_board_csr_t *bcsr)

Description: Set Board Control and Status information

Input: void *Handle (Handle pointer)
ccurpmfc_board_csr_t *besr  (pointer to board csr)
_ccur pmfc _bcesr_identify_board_t id entify_board

# CCURPMFC_BCSR_IDENTIFY_BOARD_DISABLE
# CCURPMFC_BCSR_IDENTIFY_BOARD_ENABLE
Output: none
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LB_NO_ERROR (successful)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (device not open)

# CCURPMFC_LIB_INVALID_ARG (invali d argument)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)

*kkkkkkkkkkkkk *% *kkkhkkkkkkkkk *% * *kkkkk xx/

2.2.189 ccurPMFC_Set_Calibration_ CSR()
This call sets the current calibratioantrol and statusegister.

[rrrRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkhkkkkk *% *

ccurPMFC_Set_Calibration_ CSR)
Description: Set Calibration Control and Status  Register
Input: void *Handle (Handle pointer)

ccurpmfc_calibration_csr_t *CalCSR  (pointer to calibration CSR)
_ccurpmfc_calbus_control_t BusControl (bus control)
# CCURPMFC_CB_GROUND
# CCURPMFC_CB_POSITIVE_REFERENCE
# CCURPMFC_CB_NEGATIVE_REFERENCE
# CCURPMFC_CB_BUS_OPEN
# CCURPMFC_CB_2 5V_REFERENCE
# CCURPMFC_CB_5V_REFERENCE
# CCURPMFC_CB_DAC_CHANNEL_O
# CCURPMFC_CBDAC_CHANNEL_1
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# CCURPMFC_CB_DAC_CHANNEL_2
# CCURPMFC_CB_DAC_CHANNEL_3
# CCURPMFC_CB_DAC_CHANNEL_4
# CCURPMFC_CB_DAC_CHANNEL_5
# CCURPMFC_CB_DAC_CHANNEL_6
# CCURPMFC_CB_DAC_CHANNEL_7
# CCURPMFC_CB_DAC_CHANNEL_8
# CCURPMFC_CB_DAC_CHANNEL_9
# CCURPMFC_CB_DAC_CHANNEL_10
# CCURPMFC_CB_DAC_CHANNEL_11
# CCURPMFC_CB_DAC_CHANNEL_12
# CCURPMFC_CB_DAC_CHANNEL_13
# CCURPMFC_CB_DAC_CHANNEL_14
# CCURPMFC_CB_DAC_CHANNEL_15
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_LOCALREGION (local region not present)

2.2.190 ccurPMFC_Set Interrupt _Statusy))

This call sets/clears the various interrupristhe case of DIO COS interrupts, the chanstatusfor all the
channels in a particular channel grq@oup0=Ch00..31, Group1=Ch32..63, Group2=Ch64.a8&)leared
in the DIO COS status registers in order to clear the corresponding DIO COS interrupt status.

J** *kkFFI*KKK * *kk KKK * *kkFFh*KKK *

_ccurpmfc_lib_error_number_t
ccurPMFC_Set_Interrupt_Status (void *Handle,
ccurpmfc_interrupt_t *intr)

Description: Set Interrupt Status

Input: void *Handle (handle pointer)
ccurpmfc_interrupt_t  *intr (pointer to interrupt status)
_ccurpmfc_intsta_dio_cos_t dio_cos_group2_int
# CCURPMFC_INT_DIO_COS_NONE
# CCURPME_INT_DIO_COS_RESET
# CCURPMFC_DO_NOT_CHANGE
_ccurpmfc_intsta_dio_cos_t dio_cos_groupl_int
# CCURPMFC_INT_DIO_COS_NONE
# CCURPMFC_INT_DIO_COS_RESET
# CCURPMFC_DO_NOT_CNSE
_ccurpmfc_intsta_dio_cos_t dio_cos_groupO_int
# CCURPMFC_INT_DIO_COS_NONE
# CCURPMFC_INT_DIO_COS_RESET
# CCURPMFC_DO_NOT_CHANGE
_ccurpmfc_intsta_dac_t
# CCURPMFC_INT_DAC_FIFO_THRESHOLD_NONE
# CCURPMFC_INT_DAC_FIFO_THRESHOLD_RESET
# CCURPMFC_DO_NOT_CHANGE
_ccurpmfc_intsta_adc_t
# CCURPMFC_INT_ADC_FIFO_THRESHOLD_NONE
# CCURPMFC_INT_ADC_FIFO_THRESHOLD_RESET
# CCURPMFC_DO_NOT_CHANGE
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_NO_LOCAL_REGION (local region error)
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# CCURPMFC_LIB_INVALID_ARG (invalid argument)

2.2.191 ccurPMFC_Set Interrupt _Timeout_Seconds()

This call sets the rea@neoutmaintained by the driver. It allows the user to change the ddiiameltoutfrom

30 seconds ta user specifiedralue It is the time that the read call will wait before it times out. The call
could time outif the DMA fails to complete. The device should have been opened in theirgoagiode
(O_NONBLOCK not sefpr reads to wait fotheoperation to complete.

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

_ccurpmfc_lib_error_number_t
ccurPMFC_Set_lInterrupt_Timeout_Seconds (void *Handle,
int  timeout_secs)

Description: Set Interrupt Timeo ut Seconds
Input: void *Handle (Handle pointer)
int timeout_secs (interrupt tout secs)

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)

*kkkkkkkkkkkkkkkkk

2.2.192 ccurPMFC_Set TestBus_Control)
This call is provided for internal use in testing the hardware.

[** * * *kkkhkkkk * * *kkk *

_ccurpmfc_lib_e  rror_number_t
ccurPMFC_Set_TestBus_Control (void *Handle,
_ccurpmfc_testbus_control_t test_control)

Description: Set the value of the Test Bus control information

Input: void *Handle (handle pointer)
Output: _ccurpmfc_testbus_control_t
*test_control (pointer to control select)
# CCURPMFC_TBUS_CONTROL_OPEN
# CCURPMFC_TBUS_CONTROL_CAL_BUS
Retur n: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region error)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOT_OPEN (device not open)

*kkkkkkkk * *kkkkkkkk Fkkkkk r\/

2.2.193 ccurPMFC_Set Value()

This call allows theadvanceduser to set the writable board registers. The actual data writtedepind on
the command register information that is requested. Refer to the hardware manual for more information on
what can be written to

Normally, users should not be changing these registers as it will bypass the API integrity and could result in
anunpredictable outcome.

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

_ccurpmfc_lib_error_number_t
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ccurPMFC_Set_Value (void *Handle,
CCURPMFC_CONTROL cmd,
void *value)

Description: Set the value of the specified board register.

Input: void *Handle (Handle pointer)
CCURPMFC_CONTROL cmd (register definition)
-- structure inc curpmfc_lib.h
void *value (pointer to value to be set)

Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR  (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad ha  ndler supplied)
# CCURPMFC_LIB_NOT_OPEN  (device not open)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
/

2.2.194 ccurPMFC_SPROM_Read)

This is a baic call to read short word entries from the serial prom. The user specifies a word offset within the
serial prom and a word count, and the call returns the data read in a pointer to short words.

[** * *% * * * *% * *kkkkkkkkkkkkkkkkkkk
_ccurpmfc_lib_error_number_t
ccurPMFC_SPROM_Read(void *Handle,
ccurpmfc_sprom_rw_t *spr)

Description: Read Serial Prom for specified number of words

Input: void *Handle (handle pointer)
ccurpmfc_sprom_rw_t *spr  (pointer to struct)
u_short word_offset
u_short num_words

Output:  ccurpmfc_sprom_rw_t *spr  (pointe r to struct)
u_short *data_ptr
Return: CCURPMFC_LIB_NO ERROR (successful)

CCURPMFC_LIB_NO_LOCAL_REGION (error)

CCURPMFC_LIB_INVALID_ARG (invalid argument)

CCURPMFC_LIB_SERIAL_PROM_BUSY (serial prom busy)

CCURPMFC_LIB_SERIAL_PROM_FAILURE (serial prom failure)
HhAAAK i /

2.2.195 ccurPMFC_SPROM_Read_lten)

This call is usedd read well defined sections in the serial prom. The user supplies the serial prom section that
needs to be read and the data is returned in a section specific structure.

[** *kkFhhrIIFFKI** *kkFFhIIIFFK*K

_ccurpmfc_lib_error_number_t

ccurPMFC_SPROM_Read_Item(void *Handle,
_ccurpmfc_sprom_access_t item,
void *jitem_ptr)

Description: Read Serial Prom for speci fied item

Input: void *Handle (handle pointer)
_ccurpmfc_sprom_access_t item  (select item)
# CCURPMFC_SPROM_HEADER
Output:  void *item_ptr (pointer to item struct)
*ccurpmfc_sprom_header_t sprom_header
u_int32_t board_serial_number
u_short sprom_revision
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Return: CCURPMFC_LIB_NO_ERROR (successful)

CCURPMFC_LIB_NO_LOCAL_REGION (error)

CCURPMFC_LIB_INVALID_ARG (invalid argument)

CCURPMFC_LIB_SERIAL_PROM_BUSY (serial prom busy)

CCURPMFC_LIB_SERIAL_PROM_FAILURE (serial p rom failure)
* Hekkckkk /

*

2.2.196 ccurPMFC_SPROM_Write()

This is a basic call to write short word entries to the serial prom. The user specifies a word offset within the
serial prom and a word coyrand the call writes the data pointed to byspepointer, in short words.

Prior to using this call, the user will need to issuedt@PMFC_SPROM Write_Override(}to allow writing
to the serial prom.

I‘ * * * * *

_ccurpmfc_lib_error_number_t
ccurPMFC_SPROM_Write(void *Handle,
ccurpmfc_sprom_rw_t *spw)

Description: Write data to Serial Prom for specified number of words

Input: void *Handle (handle pointer)
ccurpmfc_sprom_rw_t *spw  (pointer to struct)
u_short word_offset
u_short num_words
u_short *data_ptr
Output:  none
Return:  CCURPMFC_LIB_NO_ERROR (successful)
CCURPMFC_LIB_NO_LOCAL_REGION (error)
CCURPMFC_LIB_INVALID_ARG (invalid argument)
CCURPMFC_LIB_SERIAL_PRONBUSY (serial prom busy)
CCURPMFC_LIB_SERIAL_PROM_FAILURE (serial prom failure)

2.2.197 ccurPMFC_SPROM_Write_Item()

This call is used to write well defined sectionsthe serial prom. The user supplies the serial prom section
that needs to be written and the data points to the section specific structure. This call should normally not be
used by the user.

Prior to using this call, the user will need to issue ¢helPMFC_SPROM Write_Override()to allowing
writing to the serial prom.

[** *kk Kk kIR IFFK*K *kkFhh*IIFFKI*K

_ccurpmfc_lib_error_number_t

ccurPMFC_SPROM_Write_Item(void *Handle,
_ccurpmfc_sprom_access_t item,
void *item_ptr)

Description: Write Serial Prom with specified item

Input: void *Handle (handle pointer)
_ccurp mfc_sprom_access_titem (select item)
# CCURPMFC_SPROM_HEADER

void *item_ptr (pointer to item struct)
*ccurpmfc_sprom_header_t sprom_header
u_int32_t board_serial_number
u_short sprom_revision
Output: none
Return: CCURPMFC_LIB_NO_ERROR (successful)

CCURPMFC_LIB_NO_LOCAL_REGION  (error)
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CCURPMFC_LIB_INVAID_ARG (invalid argument)
CCURPMFC_LIB_SERIAL_PROM_BUSY (serial prom busy)
CCURPMFC_LIB_SERIAL_PROM_FAILURE (serial prom failure)

******/

2.2.198 ccurPMFC_SPROM_Write_Override()

The serial prom is newolatile and its information is preserved during a power cycle. It contains useful
information and settings that the customer could lose if they were to inadvertently overwrite. For this reason
all calls that write to the serial proms will fail with a write protect error, unless this write protect override API
is invoked prior to writing to the serial proms. Once the Write Override is enabled, it will stay in effect until
the user closes thedee or reissues this call to disable writes to the serial prom.

The calls that will fail unless the write protect is disabled are:

- cculPMFC_Write_Serial_Prom()
- cculPMFC_Write_Serial_Prom_Item()

When action is set to CCURPMFC_TRUE the serial prom vite protecting is disabled, otherwise, it is
enabled.

J** *kkFFKKKAH * *kkFFIKKKH * * *kk KKK

_ccurpmfc_lib_error_number_t
ccurPMFC_SPROM_Write_Override (void *Handle,
intac tion)

Description: Set Serial Prom Write Override

Input: void *Handle (handle pointer)
int action; (override action)
# CCURPMFC_TRUE
# CCURPMFC_FALSE

Output: none

Return:  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)

*kkkkkkkk * Fkkkkk Fkkkkk r\/

2.2.199 ccurPMFC_Transfer_Data()

This this is the main call thahe user can use to transfer data from physical memory that the user has
previously allocated to a region in the local register, andwécea. The operation can be performed via DMA
or programmed I/O mode. In the case of DMA mode, the user can seldabewimterrupts are to be used to
wait for DMA to complete instead of polling. User can also specify which DMA engine to use during this

operation.

_ccurpmfc_lib_error_numb er_t

ccurPMFC_Transfer_Data(void *Handle,
void *PciDmaMemory,
void *AvalonMem,
uint TransferSize,
_ccurpmfc_direction_t XferDirection,
_ccurpmfc_library_rw_mode_t  LibMode,
ccurpmfc_dma_engine_t DMAENgineNo,
ccurpmfc_bool Uselnterrupts,
int lo Control)

Description: Routine to transfer data from PCI memory to Avalon memory
orvice -versa
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Input: v oid *Handle (Handle pointer)

void *PciDmaMemory (pointer to virtual memory)

void *AvalonMem (pointer to virtual Avalon
memory)

uint TransferSize (size of transfer in bytes)

_ccurpmfc_direction_t XferDirection  (direction of transfer)
# CCURPMFC_AVALON_2_PCIMEM
# CCURPMFC_PCIMEM_2_AVALON
_ccurpmfc_library_rw_mode_t LibMode  (Lib transfer mode)
# CCURPMFC_LIBRARY_PIO_MODE
# CCURPMFC_LIBRARY_DMA_MODE
ccurpmfc_dma_engine_t DMAERNgineNo (select DMA eng ine)
# CCURPMFC_DMAO
# CCURPMFC_DMAL1
# CCURPMFCNONE
ccurpmfc_bool Uselnterrupts(enable interrupts)
# CCURPMFC_TRUE
# CCURPMFC_FALSE

int lo Control (DMA or PIO  control flags)
# CCURPMFC_DMA_CONTROL_RCON (DMA: read constant)
# CCURPMFC_DMA_CONTROL_WCON ( DMA: write constant)
# CCURPMFC_DMA_CONTRONCREMENT (DMA: increment )
# CCURPMFCPIO_CONTROL_RCON (PIO: read constant)
# CCURPMFCPIO_CONTROL_WCON (PIO: write constant)
# CCURPMFCPIO_CONTROLINCREMENT (PIO: increment )

Output: non e
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (no error)

# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (library not open )
# CCURPMFC_LIB_IOCTL_FAILED (driver ioctl call failed)

2.2.200 ccurPMFC_Update_Clock _Generator_Dividex)
Update the selected clock generator divider soithahanges take affect.

[rrHRKKK *% * *kkkhkkkhkkkkk * *% * *kkkhkkkkkkkkk *% *

_ccurpmfc_lib_error_number_t
ccurPMFC_Update_Clock_Generator_Divider (void *Handle,
_ccurpmfc_c lock_generator_divider_t WhichDivider)

Description: Update Clock Generator Divider

Input: void *Handle (Handle pointer)
_ccurpmfc_clock_generator_divider_t WhichDivider (select divider)
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_M
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_NO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N2
# CCURPMFC_CLOCK_GENERATOR_DDHR_N3
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_N_ALL
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PO
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P1
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P2
# CCURPMFC_CLOCK_GERATOR_DIVIDER_PFB
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_P_ALL
# CCURPMFC_CLOCK_GENERATOR_DIVIDER_PXAXB

Output: none
Return: _ccurpmfc_lib_error_number_t
# CCURPMFC_LIB_NO_ERROR (successf ul)
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# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCURPMFC_LIB_NOT_OPEN (library not open)

# CCURPMFC_LIB_NO_LOCAL_REGION (local region error)

# C CURPMFC_LIB_INVALID_ARG (invalid argument)

# CCURPMFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
Hekkkkk Hekkckkk /

2.2.201 ccurPMFC_UserProcess_Commang
The user an control the execution of the created User Process with the help of this call.

/
_ccurpmfc_lib_error_number_t
ccurPMFC_UserProcess_Command(void *Handle

void *UFuncHandle,
ccurpmfc_uf_action_t Action)

Description: Command User process

Input: void *UFuncHandle (User Process Handle pointer)
ccurpmfc_uf_action_t Action (command action)
# CCURPMFC_UF_ACTION_STOP
# CCURPMFC_UF_ACTION_RUN
# CCURPMFC_UF_ACTION_TERMINATE
Output: none
Return: none

* * * *% * * * *% * * * * /

2.2.202 ccurPMFC_VoltsToData()

This call returns to the user the raw converted value for the requested woltagespecified format. Voltage
supplied must be within the input rangkthe selected board typk the voltage is out of range, the call sets
thevoltage to the appropriate limit value.

I‘x * * *kkkkkkkk * * *kkk *
uint
ccurPMFC_VoltsToData (double volts,
cc urpmfc_volt_convert_t *conv)

Description: Convert Volts to data

Input: double volts (volts to convert)
ccurpmfc_volt_convert_t *conv  (pointer to conversion struct)
double VoltageRange (maximum voltage range)
_ccurpmfc_csr_dataformat_t Format (format)

# CCURPMFC_OFFSET_BINARY
# CCURPMFC_TWOS_COMPLEMENT
ccurpmfc_bool BiPolar (bi - polar)
# CCURPMFC_TRUE
# CCURPMFC_FALSE

int ResolutionBits (Number of resolution bits)
Output: none
Return: uint data (returned data)
*kkkkkkkkkkkhkkhkhkkk ************************************************************/

typedef struct

{
double VoltageRange; /* Maximum Volts */
_ccurpmfc_csr_dataformat_t Format; /* CCURPMFC_OFFSET_BINARY

CCURPMFC_TWOS_COMPLEMENT */

ccurpmfc_bool BiPolar; /* CCURPMFC_TRUE/CCURPMFC_FALSE */
int ResolutionBits; /* Number of resolution bits */

} ccurpmfc_volt_convert_t;
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2.2.203 ccurPMFC_Wait_For_Interr upt()

This call is made available to advanced users to bypass the APl and perform their own data cdlkection.
user can wait for a DMA complete interrupt. Itime outvalue greater than zero is specified, the call will
time outafter the specified sends, otherwise it will notime out

/
_ccurpmfc_lib_error_number_t
ccurPMFC_Wait_For_Interrupt (void *Handle,
ccurpmfc_d river_int_t *drv_int)

Description: Wait For Interrupt

Input: void *Handle (Handle pointer)
ccurpmfc_driver_int_t *drv_int (pointer to drv_int struct)

uint Wakeuplinterru  ptMask
int timeout_seconds;

Output: ccurpmfc_driver_int_t *drv_int (pointer to drv_int struct)
uint InterruptsOccurredMask
int timeout_seco nds
int DmacControl

# CCURPMFC_DMA_CONTROL_RCON (read constant)

# CCURPMFC_DMA_CONTROL_WCON  (write constant)

# CCURPMFC_DMA_CONTROL_INCREMENT (increment)
ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus
ccurpmfc_dio_channel_t DIO_COS_ChannelsStatusX
ccurpmfc_dio_channels_t DIO_COS_ChannelsOverflow
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX
ccurpmfc_interrupt_counters_t counters

unsigned long long count
unsigned long long  dma_count{CCURPMFC_DMA_MAX_ENGINES]
long long unsigned
DIO_COS_CtannelsCount{CCURPMFC_DIO_MAX_REGISTERS]
Return: _ccurpmfc_lib_error_number_t

# CCURPMFC_LIB_NO_ERROR (successful)
# CCURPMFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCURPMFC_LIB_NOTOPEN (device not open)
# CCURPMFC_LIB_NO_LOCAL_REGION (local region not present)
# CCURPMFC_LIB_INVALID_ARG (invalid argument)
* *k%k *k%k * *% * * * *k%k *k%k * *% * ****************/

/I Interrupt Counters
typedef struct

long long unsigned count;

long long unsigned dma_countfCCURPMFC_DMA_MAX_ENGINES];

long long unsigned DIO_COS_ChannelsCount{CCURPMFC_DIO_MAX_REGISTERS];
} ccurpmfc_interrupt_counters_t ;

/I Interrupt

typedef struct
union {
uint status; / Obsolete
uint InterruptsOccurredMask; // use this name
3
union {
uint mask; /I Obsolete
uint WakeuplnterruptMask; // use this name
b
int timeout_seconds;
int DmacControl;
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/I DIO information

union {
ccurpmfc_dio_channels_t DIO_COS_ChannelsStatus;
ccurpmfc _dio_channel_t DIO_COS_ChannelsStatusX;

I3
union {
ccurpmfc_dio_channels_t DIO_COS_ChannelsOverflow;
ccurpmfc_dio_channel_t DIO_COS_ChannelsOverflowX;
I3

ccurpmfc_interrupt_counters_t counters;
} ccurpmfc_driver_int_t;

2.2.204 ccurPMFC_Write ()
This call iscurrently not supported

I‘n *kk * *kk *

_ccurpmfc_lib_error_number_t
ccurPMFC_Write (void *Handle,

void *buf,

int size,

int  *bytes_written,
int  *error)

Description: Perform a write operation.

Input: void *Handle (Handle pointer)

int  size (number of bytes to write)
Output: void  *buf (pointer to buffer)

int  *bytes_written (bytes written)

int  *error (returned errno)

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_IO_ERROR (write failed)
# CCURPMFC_LIB_NOT_IMPLEMENTED (call not implemented)

*kkkhkkkkkkkkk *% *% * *kkkhkkkhkkkkk *% *kkkkk xx/
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3. Test Programs

This driver and APareaccompanied with an extsive set of test examples. Examples undebihect
Driver Accesslo not use the API, while those undeplication Program Interface Accease the API.

3.1 Direct Driver AccessExample Tests

These set of testwe located in thé / t dirsctory anddo nd use the API. They communicate directly with
the driver. Users should be extremely familiar with both the driver and the hardware registers if they wish to
communicate directly with the hardware.

3.1.1 ccurpmfc_disp
Useful program to displathe local board ragters This program usethe cursedibrary.

Usage: ./ccurpmfc_disp [ -bBoardNo][ -dDelay][ -1LoopCnt][ - 0 Offset] [ - s Size]
- b BoardNo (Board number -- default is 0)
-d Delay (Delay between screen refresh -- default is 0)
- | LoopCnt (Loop coun t -- defaultis 0)

- 0 Offset (Hex offset to read from
-s Size  (Number of bytes to read

- default is 0x0)
- default is 0x400)

Example display:

Jccupmfc_disp

Board Number [ -b]:0

Delay [ - d]: O milli - seconds
Loop Count [ - | ]: **Forever***

Offset [ - 0]: 0x00000000

Size [ - s]: 1024 (bytes)

ScanCount = 59758

00 04 08 oc 10 14 18 1C

000000 92900101 05252016 00550003 00000000 00000000 00000000 00000000 00000000
000020 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000040 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000060 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000080 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0000a0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0000cO 000000 00 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0000e0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000120 00000000 00000000 0 0000000 00000000 00000000 00000000 00000000 00000000
000140 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000160 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000180 00000000 00000000 00000000 00000 000 00000000 00000000 00000000 00000000
0001a0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0001cO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0001e0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000200 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000220 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000240 00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 00000000
000260 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000280 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0002a0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0002cO0 00000000 00000000 00000000 00000000 00000000 0OO000000 00000000 00000000
0002e0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000300 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000320 000 00000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000340 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000360 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
000380 00000000 0000000 0 00000000 00000000 00000000 00000000 00000000 00000000
0003a0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
0003cO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
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0003e0 00000000 00000000 00000000 00 000000 00000000 00000000 00000000 00000000

3.1.2 ccurpmfc_dma

This test transfers data from physical memory to the Local register area and back. There are three modes of
operation. Two are DMA and one is programmed I/O. Depending on the number of DMA engipedesiip

by the card, the user can select one of them to perform the DMA. Area select is one of three areas the user can
specify. They represent the area in physical memory and local register where the transfer is to occur. The test
automatically switches ta different area corresponding to the DMA engine supplied. If multiple copies of

this application is run on the same card using the same DMA engine, then the user needs to manually select a
di ffer ehG esartelae 6dat a mi s maingthe saine @earegint occur due t

Usage: ./ccurpmfc_dma [ - A Area2Select] [ -bBoard][ -D DMAEnNngineNo][ -]
[ -1 LoopCnt] [ -m XferMode] [ - s Size] [ - v VerboseNo]
- A Area2Select (Area to select -- default = -1)
- b Board (Board number -- default = 0)
- D DMAEnNgineNo (DMA Engine number -- default = 0)
- (Enable Interrupts -- default = Disable)
-1 LoopCnt  (Loop Count - default = 1000)
- m XferMode (Transfer Mode -- default = Simple DMA)
-md (Simple DMA mode )
-mp (Programmed 1/0 mode)
- mx (Low - Level DMA mode)
- s Size (Transfer Size (multiple of byte width) - default = 12288)
-V VerboseNo (Verbose -- default =0)

Example display:
Jccurpmfc_dma
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register Ox7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf0O00 Offset=0x0 Size=0 x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070
DMA: Address 0x7ffff70f4000 Offset 0x0 Size=0x00200000
Physical Address=0x79800000
Physical Memory Info rmation:
UserPID =5665
PhysMemPtr  =0x79800000
DriverVirtMemPtr=0xffff880079800000
MmapedUserMemPtr=0x7ffff70f4000
PhysMemSize  =0x00200000
PhysMemSizeFreed=0x0000 0000
EntryInTxTbhl =0
NumOfEntriesUsed=2
### Avalon Address[AQ]: 0x00001000 - 0x00004000
### DMA Address[AQ]: 0x00100400 - 0x00103400
###  Transfer Size: 12288 (0x00003000) (Simple DMA without interrupts: DMA
Engine 0) ###
1000: A2P: Total: 566.125us ( 21.71 MB/s): first=0xface0000 last=0xfaceObff

(micro - seconds) (MBytes/second)
Min  Max Ave Min Max Ave

P2A: 513.56 519.96 515.66 23.63 23.93 23.83
A2P: 566.01 571.24 566.77 21.51 21.71 21.68
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3.1.3 ccurpmfc_dump

This test is for debugging purpose. It dumps all the hardware registers.

Usage: ccygmfc_dumpl[-b board]
-b board: board number default board is 0

Example display:
Jccurpmfc_dump

Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register 0x7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

======= LOCAL BOARD REGISTERS =========
LBR: @0x0000 -- >0x92900101
LBR: @0x0004 -- > 0x0525201 6
LBR: @0x0008 -- > 0x00550003
LBR: @0x000c -- > 0x00000000
LBR: @0x0010 -- > 0x00000000
LBR: @0x0014 > 0x00000000
LBR: @0x0018 > 0x00000000
LBR: @0x001c > 0x00000000
LBR: @0x0020 > 0x00000000
LBR: @0x0024 > 0x00000000
LBR: @0x0028 > 0x00000000
LBR: @0x002c > 0x00000000
LBR: @0x0030 > 0x00000000

LBR: @O0xffcc
LBR: @O0xffd0
LBR: @0xffd4
LBR: @0xffd8
LBR: @O0xffdc
LBR: @0xffe0
LBR: @O0xffe4
LBR: @0xffe8
LBR: @O0xffec

> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000

LBR: @0xfffO -- > 0x00000000
LBR: @O0xfff4 -- > 0x00000000
LBR: @Oxfff8 -- > 0x00000000
LBR: @O0xfffc -- > 0x00000000

======= LOCAL CONFIG REGISTERS =========
#### CONFIG REGS (PCleLinkPartnerRegs) ####
LCR: @0x0000 -- > 0x00000000

LCR: @0x0004 -- > 0x00000000

LCR: @0x0008 -- > 0x00000000

LCR: @0x000c -- > 0x00000000

LCR: @0x0010 -- > 0x00000000
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> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000

LCR: @0x0014
LCR: @0x0018
LCR: @0x001c
LCR: @0x0020
LCR: @0x0024
LCR: @0x0028
LCR: @0x002c
LCR: @0x0030

LCR: @0x0fcO
LCR: @0x0fc4
LCR: @0x0fc8
LCR: @0x0fcc
LCR: @0x0fd0
LCR: @Ox0fd4
LCR: @0x0fd8
LCR: @0x0fdc
LCR: @0x0fe0
LCR: @0x0fe4
LCR: @0x0fe8
LCR: @0x0fec

> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000

LCR: @0Ox0ff0  -- > 0x00000000
LCR: @0x0ff4  -- > 0x00000000
LCR: @0x 0ff8  -- > 0x00000000
LCR: @0x0ffc  -- > 0x00000000

#### CONFIG REGS (AvalonMM_2_PCleAddrTrans) ####
LCR: @0x1000 -- > 0x00000000
LCR: @0x1004 -- > 0x00000000
LCR: @0x1008 -- > 0x00000000
LCR: @0x100c -- > 0x00000000
LCR: @0x1010 -- > 0x00000000
LCR: @0x1014 > 0 x00000000
LCR: @0x1018 > 0x00000000
LCR: @0x101c > 0x00000000
LCR: @0x1020 > 0x00000000
LCR: @0x1024 > 0x00000000
LCR: @0x1028 > 0x00000000
LCR: @0x102c > 0x00000000
LCR: @0x1030 > 0x00000000

LCR: @0x1fb0
LCR: @0x1fb4
LCR: @0x1fb8
LCR: @0x1fbc
LCR: @0x1fcO
LCR: @0x1fc4
LCR: @0x1fc8
LCR: @0x1fcc
LCR: @0x1fd0
LCR: @0x1fd4
LCR: @0x1fd8
LCR: @0x1fdc

> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000
> 0x0 0000000
> 0x00000000
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LCR: @0x1fe0
LCR: @0x1fe4
LCR: @0x1fe8
LCR: @0x1fec

> 0x00000000
> 0x00000000
> 0x00000000
> 0x00000000

LCR: @0Ox1ff0  -- > 0x00000000
LCR: @0x1ff4 -- > 0x00000000
LCR: @0x1ff8  -- > 0x00000000
LCR: @0Ox1ffc  -- > 0x00000 000

#### CONFIG REGS (DMA Control Table) ####
LCR: @0x4000 -- > 0x00000011
LCR: @0x4004 -- > 0x0000c000
LCR: @0x4008 -- > 0x00903400
LCR: @0x400c -- > 0x00000000
LCR: @0x4010 -- > 0x00000000
LCR: @0x4014 > 0x00000000
LCR: @0x4018 > 0x00000000
LCR: @0x401c > 0x00000000
LCR: @0x4020 > 0x00000000
LCR: @0x4024 > 0x00000000
LCR: @0x4028 > 0x00000000
LCR: @0x402c > 0x00000000
LCR: @0x4030 > 0x00000000
LCR: @0x4034 -- > 0x00000000
LCR: @0x4038 -- > 0x00000000
LCR: @0x403c -- > 0x00000000

======= PCI CONF |G REG ADDR MAPPING =========
PCR: @0x0000 -- > 0x92901542
PCR: @0x0004 -- > 0x00100406
PCR: @0x0008 -- > 0x08800001
PCR: @0x000c -- > 0x00000010
PCR: @0x0010 -- > 0xc4910000
PCR: @0x0014 > 0x00000000
PCR: @0x0018 > 0xc4900000
PCR: @0x001c > 0x00000000
PCR: @0x0020 > 0x00000000
PCR: @0x0024 > 0x00000000
PCR: @0x0028 > 0x00000000
PCR: @0x002c > 0x01001542
PCR: @0x0030 > 0x00000000
PCR: @0x0034 > 0x00000050
PCR: @0x0038 > 0x00000000
PCR: @0x003c > 0x0000010b
PCR: @0x0040 > 0x00000000
PCR: @0x0044 > 0x02006160
PCR: @0x0048 > 0x00000000
PCR: @0x004c > 0x00000000
PCR: @0x0050 > 0x00857805

3.1.4 ccurpmfc_rdreg
This is a simple program that returns the local register value for a given offset.

Usage: ./ccurpmfc_rdreg [ -bBoard][ -C][ -o Offset] [ - s Size]
- b Board :Board number -- default board is 0
-C : Select Config Registers instead of Local Registers
- 0 Offset : Hex offset to read from -- default offset is Ox0
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- s Size : Number of bytes to read in decimal -- default size is 0x4

Example display:
Jccupmfc_rdreg 164

Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register Ox7ffff7fe7000 Offset=0x 0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

### LOCAL REGS #### (length=64)

+LCL+ 0 92900101 05252016 00550003 00000000 *.....% ..U... X
+LCL+ O0x10 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x20 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x30 00000000 00000000 00000000 00000000 *................ *

Jccupmfc rdreg - C - 04020 -s20
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register Ox7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Regi ster Ox7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

#i#H# LOCAL REGS ##### (length=20)

+LCL+ 0x4020 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x4030 00000000

3.1.5 ccurpmfc_reg
This call displays all the boards local and configuration registers

Usage: ./ccur pmfc_reg[ -b board]
- b board: Board number -- default board is 0

Example display:

Jccupmfc reg
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4 900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register Ox7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070
LOCAL Register 0x7ffff7fe7000 size=0x00010000

#H#H LOCAL REGS #### (length=65536)
+LCL+ 0 92900101 05252016 00550003 00000000 *.....% ..U......*

+LCL+ 0x10 00000000 00000000 00000000 00000000 F *
+LCL+ 0x20 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x30 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x40 00000000 00000000 00000000 00000000 *................ *
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+LCL+ Ox 50 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x60 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x70 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x80 00000000 00000000 000000 00 00000000 *................ *
+LCL+ 0x90 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxaO 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxbO 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxcO 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxdO 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxeO 00000000 00000000 00000000 00000000 *................ *

+LCL+ O0xf0O 00000000 000 00000 00000000 00000000 *................ *
+LCL+ 0x100 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x110 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x120 00000000 00000000 00000000 00000000 *.... ... *
+LCL+ 0x130 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x140 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x150 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x160 00000000 00000000 00000000 00000000 *................ *
+LCL+ 0x170 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x180 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x190 00000000 00000000 00000000 O 0000000 *........0ceenee
+LCL+ 0Ox1a0 00000000 00000000 00000000 00000000 *................ *

+LCL+ O0x1bO 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0Ox1cO 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x1dO0 00000000 00000000 00000000 00000000 *................ *

+LCL+ Ox1e0O 00000000 00000000 00000000 00000000 *................ *

+LCL+ O0x1f0O 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0x200 00000000 00000000 00000000 00000000 *................ *
+LCL+ Oxfed0 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxfeeO 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxfef0 00000000 00000000 00000000 00000000 *... ... *
+LCL+ Oxff0O0O 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0xff10 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxff20 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0xff30 00000000 00000000 00000000 00000000 *................ *
+LCL+ Oxff40 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxff50 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxff60 00000000 00000000 00000000 00000000 *................ *
+LCL+ Oxff70 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxff80 00000000 00000000 00000000 00000000 *................ *

+LCL+ 0xff90 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxffa0 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxffoO 00000000 00000000 00000000 00000000 *................ *

+LCL+ OxffcO 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxffd0 00000000 0000000 0 00000000 00000000 *................ *
+LCL+ OxffeO 00000000 00000000 00000000 00000000 *................ *

+LCL+ Oxfff0 00000000 00000000 00000000 00000000 *................ *

CONFIG Register 0x7ffff7fdf000 size=0x00008000

#### CONFIG REGS (PCleLinkPartnerRegs) #### (length=4096)

+CFG+ 0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x10 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x20 00000000 00000000 00000000 00000000 *....... ... *
+CFG+ 0x30 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x40 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x50 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x60 000 00004 00000004 00000008 00000008 *................ *

+CFG+ 0x70 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x80 00000000 00000000 00000000 00000000 *................ *
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+CFG+ 0x90 00000000 00000000 00000000 0000 0000 *.......coceeee *

+CFG+ 0Oxa0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0Oxb0O 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xcO 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xd0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0Oxe0 00000004 00000004 00000008 00000008 *................ *

+CFG+ 0Oxf0O 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x100 00000000 00000000 O 0000000 00000000 *................ *
+CFG+ 0x110 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x120 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x130 00000000 00000000 00000000 00000000 *............ LK
+CFG+ 0x140 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x150 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x160 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x170 00000000 00000000 00000000 00000000 *................ *
+CFG+ 0x180 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x190 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1a0 00000000 00000000 00000000 00000000 F, *
+CFG+ 0x1b0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1cO 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf00 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf10 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf20 00000000 00000000 00000000 00000000 *................ *

+CFG+ O0xf30 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf40 00000000 00000000 00000000 00000000 *................ *
+CFG+ O0xf50 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf60 00000000 00000000 00000000 00000000 *................ *

+CFG+ O0xf70 00000000 00000000 00000000 00000000 *........... ... *
+CFG+ 0xf80 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0xf90 00000000 00000000 00000000 00000000 *................ *

+CFG+ O0xfa0 00000000 00000000 00000000 00000000 *................ *

+CFG+ OxfbO 0000000 0 00000000 00000000 00000000 *................ *
+CFG+ OxfcO 00000000 00000000 00000000 00000000 *................ *

+CFG+ Oxfd0 00000000 00000000 00000000 00000000 *................ *

+CFG+ Oxfe0 00000000 00000000 00000000 00000000 F *
+CFG+ O0Oxff0 00000000 00000000 00000000 00000000 *................ *

#### CONFIG REGS (AvalonMM_2_PCleAddrTrans) #### (length= 4096)
+CFG+ 0x1000 00000000 00000000 00000000 00000000 *................

+CFG+ 0x1010 00000 000 00000000 00000000 00000000 *................ *
+CFG+ 0x1020 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1030 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1040 00000000 00000000 00000000 000000 (010 *
+CFG+ 0x1050 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1060 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1070 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0 x1080 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1090 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x10a0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x10b0O 00000000 00000000 000 00000 00000000 *................ *
+CFG+ 0x10cO 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x10d0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1f50 00000000 00000000 00000000 00000000 *....... ... *
+CFG+ 0x1f60 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1f70 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1f80 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1f90 0000 0000 00000000 00000000 00000000 *................ *
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+CFG+ 0x1fa0 00000000 00000000 00000000 00000000 *................ *

+CFG+ 0x1fbO 00000000 00000000 00000000 00000000 *................ *
+CFG+ 0x1fcO 00000000 00000000 00000000 00000 000 *...coooviirns *
+CFG+ 0x1fd0O 00000000 00000000 00000000 00000000 *................ *
+CFG+ 0x1fe0 00000000 00000000 00000000 00000000 *................ *
+CFG+ O0x1ff0 00000000 00000000 00000000 00000000 *................ *

#i### C ONFIG REGS (DMA Control Table) #### (length=64)
+CFG+ 0x4000 00000011 0000c000 00903400 00000000 *.......... 4..*

+CFG+ 0x4010 00000000 00000000
+CFG+ 0x4020 00000000 00000000
+CFG+ 0x4030 00000000 00000000

======= LOCAL REGISTERS ====

BoardInfo

FirmwareDate
FirmwareRevision
FirmwareTime
FirmwareFlavorCode
NumberAdvancedIPCores
BoardCSR

InterruptStatus
SPI_CommandStatus
SPI_FirmwareAddress
SPI_Raml[0]
SPROM_StatAddrWriteData
SPROM_ReadData
FPGA_Chipldentification[0]
FPGA_Chipldentification[1]
FPGA_ChipTemperature
ClockGen_CSR
ClockGen_access
CalibrationCSR
TestBusControl
ADC_Enable

ADC_ControlStatus[ CCURPMFC_ADC_0]
ADC_ControlStatusflCCURPMFC_ADC_1]

ADC_FifoCSR
ADC_FifoThreshold
ADC_FifoChannelSelect

00000000 00000000 *................ *
00000000 00000000 *. . *
00000000 00000000 *................ *

=0x92900101 @0x00000000
=0x05252016 @0x00000004
=0x00550003 @0x00000008
=0x00093204 @0x0000000c
=0x474530
=0x00000001 @0x00000014
=0x00000000 @0x00002000
=0x00000000 @0x00002010
=0x03004000 @0x000020f0
=0x01ffff00 @0x000020f4
=0x7fb75d7d @0x00002100
=0x001f0000 @0x00002300
=0x001f0000 @0x00002304
=0x00e9400c @0x00002400
=0x18730811 @0x00002404
=0x00000023 @0x00002410
=0x00000003 @0x00002500
=0x000d00f6 @0x00002504
=0x00000000 @0x00002600
=0x00000000 @0x00002604
=0x000000

31 @0x00000010

01 @0x00003000
=0x00000001 @0x00003010
=0x00000001 @0x00003014
=0x81000000 @0x00003030
=0x00020000 @0x00003034
=0x0000ffff @0x00003038

ADC_PositiveCalibrationl CCURPMFC_ADC_CHANNEL_0]

ADC_Positive  Calibration[CCURPMFC_ADC_CHANNEL_1]

ADC_PositiveCalibrationf] CCURPMFC_ADC_CHANNEL_2]
ADC_PositiveCalibrationf] CCURPMFC_ADC_CHANNEL_3]
ADC_PositiveCalibration[CCUR
ADC_PositiveCalibrationf] CCURPMFC_ADC_CHANNEL_5]
ADC_PositiveCalibrationf] CCURPMFC_ADC_CHANNEL_6]

ADC_PositiveCalibration[CCURPMFC_ADC_CHANNEL 7]

ADC_PositiveCalibrationf[ CCURPMFC_ADC_CHANNEL_8]

ADC_PositiveCalibration] CCURPMFC_ADC_CHANNEL_9]

ADC_PositiveCalibration]CCURPMFC_ADC_CHANNEL_10]
ADC_PositiveCalibration] CCURPMFC_ADC_CHANNEL_11]
ADC_PositiveCalibration[ CCURPMFC_ADC_CHANNEL_12]
ADC_PositiveCalibration]CCURPMFC_ADC_CHANNEL_13]
ADC_PositiveCalibration] CCURPMFC_ADC_CHANNEL_14]
ADC_PositiveCalibration]CCURPMFC_ADC_CHANNEL_15]
ADC_NegativeCalibrationfCCURPMFC_ADC_CHANNEL_0]

ADC_Negative Calibrationf]CCURPMFC_ADC_CHANNEL_1]

ADC_NegativeCalibrationf CCURPMFC_ADC_CHANNEL_2]
ADC_NegativeCalibrationf]CCURPMFC_ADC_CHANNEL_3]
ADC_NegativeCalibration[CCUR
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PMFC_ADC_CHANNEL_4]

PMFC_ADC_CHANNEL_4]

=0x7fd5d725 @0x00003100
=0x7fd0b404 @0x00003104
=0x7fcc0e9f @0x00003108
=0x7fd41be3 @0x0000310c
=0x7fc2410a @0x00003110
=0x7fd2ccac @0x00003114
=0x7ffof82b @0x00003118
=0x7fd002ff @0x0000311c
=0x7fc9d098 @0x00003120
=0x7fb24778 @0x00003124
=0x7fc4b3 2d @0x00003128
=0x7fh61607 @0x0000312c
=0x7fb6c93a @0x00003130
=0x7fe4526b @0x00003134
=0x7fc54c68 @0x00003138
=0x7fd45401 @0x0000313c
=0x7fd42e90 @0x00003140
=0x7fd1488d @0x00003144
=0x7fcae7da @0x00003148
=0x7fd5b5ef @0x0000314c
=0x7fc1635b @0x00003150
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=0x7fd1c38b @0x00003154
=0x7ffa3a42 @0x00003158
7] =0x7fcebSfe4d @0x0000315c

ADC_NegativeCalibrationf] CCURPMFC_ADC_CHANNEL_5]
ADC_NegativeCalibration[ CCURPMFC_ADC_CHANNEL_6]
ADC_NegativeCalibrationflCCURPMFC_ADC_CHANNEL _
ADC_NegativeCalibrationf CCURPMFC_ADC_CHANNEL_8] =0x7fc7cf4db @0x00003160
ADC_NegativeCalibrationf] CCURPMFC_ADC_CHANNEL_9] =0x7fb18546 @0x00003164
ADC_NegativeCalibration[ CCURPMFC_ADC_CHANNEL_10] =0x7fc57a 75 @0x00003168
ADC_NegativeCalibrationf] CCURPMFC_ADC_CHANNEL_11] =0x7fb5d398 @0x0000316c
ADC_NegativeCalibrationf]CCURPMFC_ADC_CHANNEL_12] =0x7fb6057f @0x00003170
ADC_NegativeCalibrationf[ CCURPMFC_ADC_CHANNEL_13] =0x7fe2ela0 @0x00003174
ADC_NegativeCalibrationf]CCURPMFC_ADC_CHANNEL_14] =0x7fc33037 @0x00003178
ADC_NegativeCalibrationf] CCURPMFC_ADC_CHANNEL_15] =0x7fd3a2d9 @0x0000317c
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_0]  =0x00000002 @0x00003180
ADC_Off setCalibration] CCURPMFC_ADC_CHANNEL_1] =0x00000001 @0x00003184
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_2]  =0x00000000 @0x00003188
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_3]  =0x0000ffff @0x0000318c
ADC_OffsetCalibration[C CURPMFC_ADC_CHANNEL_4] =0x00000001 @0x00003190
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_5]  =0x00000001 @0x00003194
ADC_OffsetCalibrationf]CCURPMFC_ADC_CHANNEL_6]  =0x0000fffe @0x00003198
ADC_OffsetCalibration] CCURPMFC_ADC_CHAN NEL_7] =0x00000000 @0x0000319c
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_8] =0x00000001 @0x000031a0
ADC_OffsetCalibrationf CCURPMFC_ADC_CHANNEL_9]  =0x00000000 @0x000031a4
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_10] =0x0 0000000 @0x000031a8
ADC_OffsetCalibrationfCCURPMFC_ADC_CHANNEL_11] =0x0000ffff @0x000031ac
ADC_OffsetCalibrationf] CCURPMFC_ADC_CHANNEL_12] =0x00000000 @0x000031b0
ADC_OffsetCalibrationf CCURPMFC_ADC_CHANNEL_13] =0x00000000 @0x0000
ADC_OffsetCalibrationfCCURPMFC_ADC_CHANNEL_14] =0x0000fffe @0x000031b8
ADC_OffsetCalibrationf]CCURPMFC_ADC_CHANNEL_15] =0x0000ffff @0x000031bc
ADC_Data[ CCURPMFC_ADC_CHANNEL_O] =0x00007fff @0x00003200
ADC_Data[ CCURPMFC_ADC_CHANNEL_1] =0x00007fff @0x00003204

31b4

ADC_Data]CCURPMFC_ADC_CHANNEL_2]
ADC_Data[CCURPMFC_ADC_CHANNEL_3]
ADC_Data[CCURPMFC_ADC_KIANNEL_4]

=0x00007fff @0x00003208
=0x00007fff @0x0000320c
=0x00008000 @0x00003210

ADC_Data[ CCURPMFC_ADC_CHANNEL_5]
ADC_Data[ CCURPMFC_ADC_CHANNEL_6]
ADC_Data[ CCURPMFC_ADC_CHANNEL_7]
ADC_Data[ CCURPMFC_ADC_CHANNEL_38]
ADC_Data[ CCURPMFC_ADC_CHANNEL_9]
ADC_Data|[ CCURPMFC_ADC_CHANNEL_10]
ADC_Data[ CCURPMFC_ADC_CHANNEL_11]
ADC_Data|[ CCURPMFC_ADC_CHANNEL_12]
ADC_Data[ CCURPMFC_ADC_CHANNEL_13]
ADC_Data|[ CCURPMFC_ADC_CHANNEL_14]
ADC_Data[ CCURPMFC_ADC_CHANNEL_15]
ADC_FifoData
DAC_Enale
DAC_UpdateSourceSelect
DAC_FifoChannelSelect =0x00000000
DAC_ControlStatus[CCURP MFC_DAC_0]
DAC_ControlStatusfCCURPMFC_DAC_1]
DAC_ControlStatus]CCURPMFC_DAC_2]
DAC_ControlStatus]CCURPMFC_DAC_3]
DAC_FifoCSR
DAC_FifoThreshold
DAC_FifoWriteCount =0x0
DAC_GainCalibrationf]CCURPMFC_DAC_CHANNEL_0]
DAC_GainCalibration[ CCURPMFC_DAC_CHANNEL_1]
DAC_GainCalibrationf CCURPMFC_DAC_CHANNEL_2]
DAC_GainCalibration[ CCURPMFC_DAC_CHANNEL_3]
DAC_GainCalibrationf CCURPMFC_DAC_CHANNEL_4]
DAC_GainCalibration[ CCURPMFC_DAC_CHANNEL_5]
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_6]
DAC_GainCalibration[ CCURPMFC_DAC_CHANNEL_7]
DAC_GainCalibrationf]CCURPMFC_DAC_CHANNEL_8]

=0x00008000 @0x00003214
=0x00007fff @0x00003218

=0x00007fff @0x0000321c

=0x0

=0x00007fff @0x00003220
=0x00008000 @0x00003224
0007fff @0x00003228

=0x00008000 @0x0000322c
=0x00008000 @0x00003230
=0x00008000 @0x0000
=0x00008000 @0x00003238
=0x00007fff @0x0000323c

=0xbaadbeef @0x00003300
=0x00000000 @0x00004000
=0x00000000 @0x00004004

@0x00004008

=0x00000000 @0x00004010
=0x00000000 @0x00004014
=0x00000000 @0x00004018

3234

=0x00000000 @0x0000401c

=0x00000000 @0x00004030
=0x00000000 @0x00004034

0000000 @0x00004038

=0x00000000
=0x00000000
=0x00000000
=0x00000000
=0x00000000
=0x00000000
=0x00000000
=0x00000000
=0x00000000

@0x00004100
@0x00004104
@0x0000

@0x0000410c
@0x00004110
@0x00004114
@0x00004118
@0x0000411c
@0x00004120

4108

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Pagel66of 205



DAC_GainCalibration[CCU ~ RPMFC_DAC_CHANNEL_9]  =0x00000000 @0x00004124
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_10]  =0x00000000 @0x00004128
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_11]  =0x00000000 @0x0000412¢
DAC_GainCalibration[CCURPMFC_DAC_CHANNE L_12]  =0x00000000 @0x00004130
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_13]  =0x00000000 @0x00004134
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_14]  =0x00000000 @0x00004138
DAC_GainCalibration[CCURPMFC_DAC_CHANNEL_15]  =0x0 0000000 @0x0000413¢
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_0]  =0x00000000 @0x00004140
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_1]  =0x00000000 @0x00004144
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_2]  =0x00000000 @0x0000 4148
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_3]  =0x00000000 @0x0000414c
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_4]  =0x00000000 @0x00004150
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_5]  =0x00000000 @0x00004154
DAC_Off setCalibration[CCURPMFC_DAC_CHANNEL_6]  =0x00000000 @0x00004158
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_7]  =0x00000000 @0x0000415¢
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_8]  =0x00000000 @0x00004160
DAC_OffsetCalibration[C CURPMFC_DAC_CHANNEL_9]  =0x00000000 @0x00004164
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_10] =0x00000000 @0x00004168
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_11] =0x00000000 @0x0000416¢
DAC_OffsetCalibration[ CCURPMFC_DAC_CHAN NEL_12] =0x00000000 @0x00004170
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_13] =0x00000000 @0x00004174
DAC_OffsetCalibration[ CCURPMFC_DAC_CHANNEL_14]  =0x00000000 @0x00004178

DAC_OffsetCalibrationfl CCURPMFC_DAC_CHANNEL_15] =0x0 0000000 @0x0000417c
DAC_Data[ CCURPMFC_DAC_CHANNEL_O0] =0x00000000 @0x00004200
DAC_Data[CCURPMFC_DAC_CHANNEL_1] =0x00000000 @0x00004204
DAC_Data[CCURPMFC_DAC_CHANNEL_2] =0x00000000 @0x0000 4208
DAC_Data[ CCURPMFC_DAC_CHANNEL_3] =0x00000000 @0x0000420c
DAC_Data[CCURPMFC_DAC_CHANNEL_4] =0x00000000 @0x00004210
DAC_Data[ CCURPMFC_DAC_CHANNEL_5] =0x00000000 @0x00004214
DAC_Data[ CCURPMFC_DAC_CHANNEL_6] =0x00000000 @0x00004218
DAC_Data[ CCURPMFC_DAC_CHANNEL_7] =0x00000000 @0x0000421c
DAC_Data[CCURPMFC_DAC_CHANNEL_8] =0x00000000 @0x00004220
DAC_Data[ CCURPMFC_DAC_KANNEL_9] =0x00000000 @0x00004224
DAC_Data[CCURPMFC_DAC_CHANNEL_10] =0x00000000 @0x00004228
DAC_Data[ CCURPMFC_DAC_CHANNEL_11] =0x00000000 @0x0000422c
DAC_Data[CCURPMFC_DAC_CHANNEL_12] =0x00000000 @0x00004230
DAC_Data[ CCURPMFC_DAC_CHANNEL_13] =0x00000000 @0x00004234
DAC_Data[CCURPMFC_DAC_CHANNEL_14] =0x00000000 @0x00004238
DAC_Data[ CCURPMFC_DAC_CHANNEL_15] =0x0 0000000 @0x0000423c
DAC_FifoData =0x00000000 @0x00004300

DIO_Enable =0x00000000 @0x00005000

DIO_Mode =0x00000000 @0x0000 5004
DIO_InputSnapshot =0x00000000 @0x00005008

DIO_OutputSync =0x00000000 @0x0000500c

DIO_Direction =0x00000000 @0x00005020

DIO_Set _OutputDirection =0x00000000 @0x00005024

DIO_Set_InputDirection =0x00000000 @0x00005028

DIO_OutputChannels| CCURPMFC_DIO_CHAN_00_31] =0x00000000 @0x00005030
DIO_OutputChannels]CCUR PMFC_DIO_CHAN_32_63] =0x00000000 @0x00005034
DIO_OutputChannels] CCURPMFC_DIO_CHAN_64_95] =0x00000000 @0x00005038
DIO_OutputChannelsX.chan_00_31 =0x00000000 @0x00005030
DIO_OutputChannelsX.chan_32_63 =0x00000000 @0x00005034
DIO_OutputChannelsX.chan_64_95 =0x00000000 @0x00005038

DIO_Set_OutputChannelsHighlCCURPMFC_DIO_CHAN_00_31]=0x00000000 @0x00005040
DIO_Set_OutputChannelsHigh[CCURPMFC_DIO_CHAN_32_63]=0x0 0000000 @0x00005044
DIO_Set_OutputChannelsHigh[CCURPMFC_DIO_CHAN_64_95]=0x00000000 @0x00005048

DIO_Set_OutputChannelsHighX.chan_00_31 =0x00000000 @0x00005040
DIO_Set_OutputChannelsHighX.chan_32_63 =0x00000000 @0x0000 5044
DIO_Set_OutputChannelsHighX.chan_64_95 =0x00000000 @0x00005048

DIO_Set_OutputChannelsLow[CCURPMFC_DIO_CHAN_00_31] =0x00000000 @0x00005050
DIO_Set_OutputChannelsLow[CCURPMFC_DIO_CHAN_32_63] =0x00000000 @0x00005054
DIO_Set _OutputChannelsLow[CCURPMFC_DIO_CHAN_64_95] =0x00000000 @0x00005058
DIO_Set_OutputChannelsLowX.chan_00_31 =0x00000000 @0x00005050
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DIO_Set_OutputChannelsLowX.chan_32_63
DIO_Set_OutputChannelsL  owX.chan_64_95

DIO_CustomChannels]CCURPMFC_DIO_CHAN_00_31]
DIO_CustomChannels] CCURPMFC_DIO_CHAN_32_63]
DIO_CustomChannels{CCURPMFC_DIO_CHAN_64_95]

DIO_CustomChannelsX.chan_00_31
DIO_CustomChannelsX.chan_32_63
DIO_CustomChannelsX.chan_64_95

DIO_InputChannels]lCCURPMFC_DIO_CHAN_00_31]
DIO_InputChannels] CCURPMFC_DIO_CHAN_32_63]
DIO_InputChannels{CCURPMFC_DIO_CHAN_64_95]
=0x00000000 @0x00005070
=0x00000000 @0x00005074
=0x00000000 @0x00005078

DIO_InputChannelsX.chan_00_31
DIO_InputChannelsX.chan_32_63
DIO_InputChannelsX.chan_64_95

DIO_Inp utChannelsFilterfCCURPMFC_DIO_CHAN_00_31]
DIO_InputChannelsFilterfCCURPMFC_DIO_CHAN_32 63]
DIO_InputChannelsFilterfCCURPMFC_DIO_CHAN_64 95]

DIO_InputChannelsFilter X.chan_00_31
DIO_InputChannelsFilterX.chan_32_63
DIO_InputChannelsFilterX.chan_64_95

DIO_ChannelsPolarity CCURPMFC_DIO_CHAN_
DIO_ChannelsPolarityf CCURPMFC_DIO_CHAN_32_63]
DIO_ChannelsPolarity[ CCURPMFC_DIO_CHAN_64_95]
=0x0

=0x00000000 @0x000050a4
=0x00000000 @0x000050a8
DIO_COS_ChannelsEnable[ CCURPMFC_DIO_CHAN_00_31]
DIO_COS_ChannelsEnable[ CCURPMFC_DIO_CHAN_32_63]
DIO_COS_ChannelsEnable[ CCURPMFC_DIO_CHAN_64_95]

DIO_ChannelsPolarityX.chan_00_31
DIO_ChannelsPolarityX.chan_32_63
DIO_ChannelsPolarityX.chan_64_95

DIO_COS_ChannelsEnableX.chan_00_31
DIO_COS ChannelsEnableX.chan_32_63
DIO_COS_ChannelsEnableX.chan_64_95

DIO_COS_ChannelsMode[CCURPMFC_DIO_CHAN_00_31]
DIO_COS_ChannelsMode[CC URPMFC_DIO_CHAN_32_63]
DIO_COS_ChannelsMode[CCURPMFC_DIO_CHAN_64_95]

DIO_COS_ChannelsModeX.chan_00_31
DIO_COS_ChannelsModeX.chan_32_ 63
DIO_COS_ChannelsModeX.chan_64_95

=0x00000000 @0x00005054

=0x00000000 @0x00005058
=0x00000000 @0x00005060
=0x00000000 @0x00005064
=0x00000000 @0x00005068

=0x00000000 @0x00005060

=0x00000000 @0x00005064

=0x0 0000000 @0x00005068

=0x00000000 @0x00005070

=0x00000000 @0x00005074

=0x00000000 @0x0000 5078

=0x00000000 @0x00005090
=0x00000000 @0x00005094
=0x00000000 @0x00005098
=0x00000000 @0x00005090

=0x00000000 @0x00005094
=0x00000000 @0x00005098

=0x00000000 @0x000050a0
=0x00000000 @0x000050a4
=0x00000000 @0x000050a8
0000000 @0x000050a0

00_31]

=0x00000000 @0x0000 50b0
=0x00000000 @0x000050b4
=0x00000000 @0x000050b8
=0x00000000 @0x000050b0

=0x00000000 @0x000050b4

=0x00000000 @0x000050b8

=0x00000000 @0x000050c0
=0x00000000 @0x000050c4
=0x00000000 @0x000050c8
=0x00000000 @0x000050c0

=0x00000000 @0x000050c4

=0x00000000 @0x000050c8

DIO_COS_ChannelsEdgeSense[CCURPMFC_DIO_CHAN_00_31] =0x00000000 @0x000050d0
DIO_COS_ChannelsEdgeSense[CCURPMFC_DIO_CHAN_32_63] =0x0 0000000 @0x000050d4
DIO_COS_ChannelsEdgeSense[CCURPMFC_DIO_CHAN_64_95] =0x00000000 @0x000050d8
DIO_COS_ChannelsEdgeSenseX.chan_00_31 =0x00000000 @0x000050d0
DIO_COS_ChannelsEdgeSenseX.chan_32_63 =0x00000000 @0x0000
DIO_COS_ChannelsEdgeSenseX.chan_64_95 =0x00000000 @0x000050d8
DIO_COS_ChannelsOverflowW[CCURPMFC_DIO_CHAN_00_31] =0x00000000 @0x000050e0
DIO_COS_ChannelsOverflowW[CCURPMFC_DIO_CHAN_32_63] =0x00000000 @0x000050e4
DIO_COS ChannelsOverflowW[CCURPMFC_DIO_CHAN_64_95] =0x00000000 @0x000050e8

50d4

DIO_COS_ChannelsOverflowX.chan_00_31
DIO_COS_ChannelsOverflowX.chan_32_63
DIO_COS_ChannelsOverflo wX.chan_64_95

DIO_COS_ChannelsStatusiCCURPMFC_DIO_CHAN_00_31]
DIO_COS_ChannelsStatusfCCURPMFC_DIO_CHAN_32_63]
DIO_COS_ChannelsStatusiCCURPMFC_DIO_CHA N_64_95]

DIO_COS_ChannelsStatusX.chan_00_31
DIO_COS_ChannelsStatusX.chan_32_63

=0x00000000 @0x000050e0
=0x00000000 @0x000050e4
=0x00000000 @0x000050e8

=0x00000000 @0x000050f0
=0x00000000 @0x00005074
=0x00000000 @0x000050f8
=0x00000000 @0x000050f0
=0x00000000 @0x000050f4

DIO_COS_ChannelsStatusX.chan_64 95 =0x0 0000000 @0x000050f8
SDRAM_Enable =0x00000000 @0x00007000

SDRAM_CSR =0x00000000 @0x00007004

SDRAM_Address =0x00000000 @0x0000 7008
SDRAM_Data =0x00000000 @0x0000700c

DiagRam[0] =0x00000000 @0x00008000
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PcieLinkPartners.a2p_interrupt_status =0x00000000 @0x00000040

PcieLinkPartners.a2p_interrupt_enable =0x00000000 @0x00000050

##### PCle Link Partners (p2a_mailbox) #### (length=32)

+P2A+ 0x800 00000000 00000000 00000000 00000000 *................ *

+P2A+ 0x810 000 00000 00000000 00000000 00000000 *................ *

#### PCle Link Partners (a2p_mailbox) #### (length=32)

+A2P+ 0x900 00000000 00000000 00000000 00000000 *................ *

+A2P+ 0x910 00000000 00000000 00000000 00000000 *............. X
DMAengine[CCURPMFC_DMAQ].dma_status =0x00000011 @0x00004000
DMAengine[CCURPMFC_DMAQ].dma_readaddress =0x0000c000 @0x00004004
DMAengine[CCURPMFC_DMAOQ].dma_writeaddress =0x00903400 @0x00004008
DMAengine[ CCURPMFC_DMAOQ].dma_length =0x00000000 @0x0000400c
DMAengine[CCURPMFC_DMAO].dma_control =0x00000000 @0x00004018
DMAengine[CCURPMFC_DMA1].dma_status =0x00000000 @0x00004020
DMAengine[CCURPMFC_DMH.dma_readaddress =0x00000000 @0x00004024
DMAengine[CCURPMFC_DMA1].dma_writeaddress =0x00000000 @0x00004028
DMAengine[CCURPMFC_DMA1].dma_length =0x00000000 @0x0000402c
DMAengine[CCURPMFC_DMAL1].dma_control =0x00000000 @0x00004038

3.1.6 ccurpmfc_regedit
This is an interactive test to display and write to local, configuration and physical memory.

Usage: ./ccypmfc_regedit {b board]
-b board:Board number- default board is 0

Example display:
Jcaurpmfc_regedit
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register 0x7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

Initialize_Board: Firmware Rev. 0x550003 successful

Virtual Address: 0x7ffff7fe7000
1 = Create Physical Memory 2 = Destroy Physical memory
3 = Display Channel Data 4 = Display Driver Information
5 = Display Physical Memory Info 6 = Display Registers (CONFIG)
7 = Display Registers (LOCAL) 8 = Dump Physical Memory
9=Reset Board 10 = Write Register (LOCAL)
11 = Write Register (CONFIG) 12 = Write Physical Memory

Main Selection (‘h'=display menu, 'q'=quit) ->

3.1.7 ccurpmfc_tst
This is an interactive test exercisesome of the driver feates.

Usage: ./ccypmfc_tst [-b board]
-b board:Board number- default board is 0

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Pagel69of 205



Example display:

Jccupmfc_tst
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register 0x7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7ffff7fdf000 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

Initialize_Board: Firmware Re v. 0x550003 successful
01 =addirq 02 = disable pci interrupts
03 = enable pci interrupts 04 = get device error
05 = get driver info 06 = get physical memory
07 =initb oard 08 = mmap select
09 = mmap(CONFIG registers) 10 = mmap(LOCAL registers)
11 = mmap(physical memory) 12 = munmap(physical memory)
13 = no command 14 =read ope ration
15 = remove irq 16 = reset board

17 = restore config registers 18 = write operation

Main Selection (‘h'=display menu, 'q'=quit) ->

3.1.8 ccurpmfc_wreg
This is a simple test tonite to the local registers at the user specified offset.

Usage: ./ccurpmfc_wreg [ -bBoard][ -C][ -o Offset] [ - s Size] [ - v Value]
- b Board : Board selection -- default board is 0
-C : Select Config Registers instead of Local Registers
-0 Off set : Hex offset to write to -- default offset is 0x0
- s Size : Number of bytes to write in decimal -- default size is Ox4
-v Value : Hex value to write at offset -- default value is 0x0

Example display:
Jccupmfc_wreg-v1234567800x8000-s400
Device Name: /dev/ccurpmfcO

LOCAL REGION: Physical Addr=0xc4900000 Size=65536 (0x00010000)
CONFIG REGION: Physical Addr=0xc4910000 Size=32768 (0x00008000)

LOCAL: Register 0x7ffff7fe7000 Offset=0x0 Size=0x00010000
CONFIG: Register 0x7 ffff7fdfO00 Offset=0x0 Size=0x00008000
LIBPTR: Register 0x7ffff7fdd000 Offset=0x0 Size=0x00001070

Writing 0x12345678 to offset 0x8000 for 400 bytes

##H## LOCAL REGS #### (length=400)

+LCL+ 0x8000 12345678 12345678 12345678 12345678 *.4Vx.4V X.4VX.4Vx*
+LCL+ 0x8010 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8020 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8030 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8040 123 45678 12345678 12345678 12345678 *.4VX.4VX.AVX.4VX*
+LCL+ 0x8050 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8060 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8070 12345678 12345678 12345678 1234 5678 *.4VX.4VX.4VX.4Vx*
+LCL+ 0x8080 12345678 12345678 12345678 12345678 *.4VX.4VX.AVX.4VX*

+LCL+ 0x8090 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*
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+LCL+ 0x80a0 12345678 12345678 12345678 12345678 *.4VX.4VX.AVX.4VX*

+LCL+ 0x80b0 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4Vx*

+LCL+ 0x80c0 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x80d0 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x80e0 12345678 12345678 1 2345678 12345678 *.4VX.4VX.4VX.4VX*
+LCL+ 0x80f0 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8100 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8110 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX AVx*
+LCL+ 0x8120 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8130 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8140 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8150 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*
+LCL+ 0x8160 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8170 12345678 12345678 12345678 12345678 *.4VX.4VX.4VX.4VX*

+LCL+ 0x8180 12345678 12345678 12345678 12345678 * 4VX.4VX.4VX.4VX*

3.1.9 Flash/ccurpmfc_flash

This program is used to burn new firmware. This must only be done at the direction of CoriRaaidrime
supportteam otherwise, they could render the board useless.

Jccurpmfc_flash -b[Board] -B -F -i -L -q -r[O utFile] - R - w[InFile] -X
- b [Board] : Board number. Must be specified
-B : Reload Base Level Firmware if MultiFirmware support present
-F : Force Read Flash: Overwrite output file if exists
: Force Wr ite Flash: Do not abort Flash burn for header label
mismatch
- : Query chip, on - board flash and InFile if specified
-L : Update License only. (default is to update entire firmware)
-q : Qui te (non - interactive) mode
-r : Read Flash and write to output file created by

Jccurpmfc_flash
- r[OutFile] : Read Flash and write to output file '‘OutFile’
-R : Reload Firmware at sector address in Fl ash
- R [SectorNumber] : Reload Firmware at sector address 'SectorNumber'
- w [InFile] : Read input FPGA file and Flash the board

-X : Use Full File. Do not truncate for firmware write
==== Notes ====
Board ' - b’ option is mandatory
Firm ware reload ' -R'or' - B' not allowed with ' - -l -ror' - w' options
Firmware read flash ' - r' not allowed with ' -B," -0 -l -B'or' - w' options
Inquiry ' -i'can be used " - w' options
e.g. ./ccurpmfc_flash - b0 (Query chip and on - board Flash)
Jccurpmfc_flash - b0 (Query chip and on - board Flash)
Jccurpmfc_flash -b0 -i (Query chip and on - board Flash)
Jccurpmfc_flash -b0 -i -wInFile (Query chip, on - board Flash and
InFile)
Jccurpmfc_flash -b0 -r OutFile (On - board FPGA ===> OutFile)
Jccurpmfc_flash -b0 -w InFile (InFile ===> On - board FPGA i
use truncated file)
Jccurpmfc_flash -b0 -w InFile -X (InFile ===>On - board FPGA i
use entire file)
Jccurpmfc_flash -b0 -w InFile -L (InFile ===> On board FPGA i
only license updated)
Jccurpmfc_flash -b0 -R (Reload Firmware - i.e.power -
cycle the card) - Run Level
. lccurpmfc_flash -b0 -B (Reload Firmware - i.e.power -
cycle the card) - Base Level
Jccurpmfc_flash -b0 -R -B (Reload Firmware - i.e.power -
cycle the card) - Base Level
Jccurpmfc_flash -b0 -R 200 (Reload Firmware - i.e.power -
cycle the card) - sector 200
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3.1.10 Flash/ccurpmfc_label

This utility is only supplied for those customers that are creating their own firmware and need to install in on a
RedHawk system. In its simplest form, the customer will request a License from Concurremtnieéor

the option to burn their custom firmwar€he license file (*.lic) supplied by Concurrent Redime, along

with the customer firmware (fpd) file will be supplied to this utility to createtarnable FPGAile (*.cust),

that will besupplied tathe ccurpmfc_flashutility to burn the firmware on the card.

Jccurpmfc_label - d[OutputDirectory] - c[ChipName] - F -i[lnputFile]
- L[LicenseFile] - m[MemberCode] - o[OutputFile]
- S[RunLevelSectorAddress]
- d [OutputDirectory] : Directory to use for Output File
- ¢ [ChipName] : Chip Name. One of:
EPCQ16 EPCQ32 EPCQ64 EPCQ128 EPCQ256 EPCQ512
(This option is mandatory if not specified in
license file)
-F : For ce overwriting of output file if it exists
- i [InputFile] : Raw input file. (.rpd extension)
- L [LicenseFile] : License file (.lic extension) to restrict firmware
access (this option is mandatory)
If' -i" option is not specified, the license file is
dumped to stderr
- m [MemberCode] : Specify Member Code (A1,A3,A5,A7,B1,B3,B5,B7)
(This option is mandatory if n ot specified in
License file)
- 0 [OutputFile] : Use output file instead of the default file created
by the program
- S [RunLevelSectorAddress] : Run Level Sector Address. (This option i s mandatory
if not specified in license file)
: SO=Base Level, S#=Run Level Number

==== Notes ====

- Options' - L'is required. If option' - i" is not specified, license file is
dumped

- Options'c ',' -m'and' - S'are required if they have not already been defined
in LicenseFile

- You cannot specify a Run Level Sector ' - S' with Single Level Firmware ' -1
option

- Run Level Sector address of zero ' - SO' represents the Base Level Firmware in
Multi - Firmware support

- If option* - 0'is not specified, the created customer FPGA file name will be as
follows:

<OutputDirectory>/<BoardFunction>_<ChipName>_<MemberCode>_<RunLevel>.cust

e.g. .Jccurpmfc_label - iraw_file.rpd - L LicenseFile.lic (in'i ts simplest form)
(output file created is:
‘raw_file_<Function>_<ChipName><MemberCode><RunLevel>.cust')

Jccurpmfc_label - L LicenseFile.lic (this will display licensing
information)

Jccurpmfc_label - iraw_RUN_file.rpd - ooutput_file.cust -S100 -L
LicenseFile.lic

Jccurpmfc_label - iraw_SINGLE_file.rpd - L LicenseFile.lic

Jccurpmfc_label - iraw_RUN'_file.rpd - ooutput_file.cust -S200 -L
LicenseFile.lic

Jccurpmfc_label - iraw_BASE _file.r pd -SO -L LicenseFile.lic

(Will cause firmware to be loaded at start offset Base Run Level)

3.1.11 Flash/ccurpmfc_dump_license
This utility is allows the customer to dump the license information from a firm{anest)file.

Jccurpmfc_dump_licen se <Firmware file>
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This utility only dumps the license information from the *.cust file
and not the *.lic license file

e.g ./ccurpmfc_dump_license COS_IpCoreCOS_EPCQ256A5S100.cust
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3.2 Application Program Interface (API) AccessExample Tests
These set of testare intheé / t e slite¢tdryiamd use the API.

3.2.1 lib/ccurpmfc_adc
This test performs validation of the MuRunction ADC card.

Usage: ./ccurpmfc_adc [ -A][ -aRollingAve] [ -b BoardNo][ - C AdcUpdateClock]
[-dDelay] [-DDMAENgine][ - E ExplnpVolt] [ - f DataFormat]
[ - F DebugFile] [ -i][ -ILoopCnt] [ - m XferMode]
[-nNumChans][ -N][ - s InputSignal] [ - t Compare]
[-TTestBus][ -V MaxBoardVolts]
-A (Perform Auto Calibration first using reference voltage)
- a RollingAve (Rolling average -- default "=== None ==="
- b BoardNo (Board number -- default is 0)
- C AdcUpdateClock (select ADC update clock, 0..6 or ' n|N")
-C0,6 (Ch0..7=Clock0, Ch8..15=Clock6 at MAX SPS)
- C 6@20000.0/n (Ch0..7=Clocké at 20000 SPS, Ch8..15=No Clock)
-C4 (Ch0..15=Clock4 at MAX SPS)
- C 4@150000.0 (Ch0..15=Clock4) at 150000 SPS
- d Delay (Delay between screen refresh -- defaultis 0
milli - seconds)
- D DMA Engine (DMA Engine number -~ default = 1)
- E <ExplInpVolts>@<Tol> (Expected Input Vo lts@Tolerance -- default Tol=0.003000)
+@<Tol> (Positive Calibration Ref Volt@Tolerance)
- @<Tol> (Negative Calibration Ref Volt@Tolerance)
- f DataFormat (select data format, '2' or 'b")
-fb,2 (Ch0..7=0Offset binary, Ch8..15=Two's complement)
-f2/b (Ch0..7=Two's complement, Ch8..15=0ffset binary)
-fb (Ch0..15=0ffset binary)
- F DebugFile (Debug file with menu display -- default "=== None ==="
#DebugFile (Debug file without display (only summary) --  default
"=== None ==="
@DebugFile (Debug file without display -- default "=== None ===")
@ or # (No debug file and no display -- default "=== None ==="
- (Enable Interrupts -- default = Disable)
- | LoopCnt (Loop count -- default is 0)
- m XferMode (Transfer Mode -- default = 'DMA Channel’)
- mdp (Driver: (Channel Registers) PIO mode)
- mdP (Driver: (FIFO) PIO mode)
- mlc (Library: (Channel Registers) program 1/O Fast Memory
Copy)
-mid (Library: (Channel Registers) DMA mode)
- miD (Library: (FIFO) DMA mode)
-mip (Library: (Channel Registers) PIO
- mlP (Library: (FIFO) PIO mode)
-n NumChans (Number of channels -- default is 16)
-N (Open device with O_NONBLOCK flag)
- s InputSignal (select input signal, 'e', 'g’, '+', ' EE o i
'0..15")
-seg (ChO..7=External input, Ch8..15=ground calibration)
-s +/e (Ch0..7=Postive calibration, Ch8..15=external reference)
-s - (Ch0..15=Negative calibration)
-st (Ch0..15=2.5 volt calibration)
-self (Cho..7=external reference, Ch8..15=5 volt calibration)
-sell2 (Ch0..7=external reference, Ch8..15=DAC Channel 12)
-t Compare (Compare two channels for +/ - -- defaul tis
"=== None ==="
- 10,15 (Compare channel 0 and 15 for being in sync)
-t5/7 (Compare channel 5 and 7 for being in sync)
-112,4@0.500 (Comp are channel 4 and 12 for being in sync with 0.5V
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tolerance)

- T TestBus (Test Bus Control 'b' or '0". Exit after programming
this option)
-Thb (Calibration Bus Control)
-To (Open Bus Control)
-V MaxBoardVolts (Voltage range 'b5' or 'b10")
-V b5,b10 (Ch0..7=5V, Ch8..15=10V)
- Vb10/b5 (Cho..7=10V, Ch8..15=5V)
-V b10 (Cho..15=10V)
e.g. .Jccurpmfc_adc -A - CO@150000.0/1@1234.0 - se/+ (Autocal, ADC0=150000Hz

external input, ADC1=1234Hz
Positive Cal.)

Jccurpmfc_adc -A -CO -s+ -E+ (Autocal, Max Clock, Positive
cal. input, validate result)
Jccurpmfc_adc -A-CO -s- -t0,15 -al00 (Autocal, Max Clock, Negative

cal. input, compare chO and
ch15, rolling ave=100)

Example display:
Jccurpmfc_adc-A -CO@150000.00@1234.0-sek

local_ptr=0x7ffff7fd7000
Physical Memory Information:

UserPID =22341
PhysMemPtr  =0x352d9000
DriverVirtMemPtr=0xffff8800352d9000
MmapedUserMemPtr=0x7ffff7fcc000
Phys MemSize  =0x00001000
PhysMemSizeFreed=0x00000000
EntryInTxTbl =0
NumOfEntriesUsed=1

Auto Calibration started...done. (2.357 seconds)

Board Number [ -b]: 0
Update Clock Selected [ - C]: Ch00..07 OutputCl ock=0 (0x7) (150000.000 SPS)
: Ch08..15 OutputClock=1 (0x1) (1234.000 SPS)
Delay [ - d]: O milli - seconds
DMA Engine [ -Dl: 1
Expected Input Volts | - E]: === Not Specified ===
Data Format [ - f] : Ch00..07 Offset binary (0x0)
: Ch08..15 Offset binary (0x0)
Interrupts [ - i]: Disabled
Loop Count [ - 1]: *Forever***
Transfer Mode [ - m]: Library: (Channel Registers) DMA 1/O
Number of Channels [-n]: 16
Input Signal [ - s]: Ch00..07 [O]External Input
: Ch08..15 [1]Calibration Input (0x01: Positive 9.91)
Voltage Range [ - V]: Ch00..07 +/ - 10 Volts (0x1)

:Ch08.15+/  -10Volts (  Ox1)

Scan Count : 51661
Read Duration (microsecs) : TotalDelta:  7.266 (min= 7.064/max= 74.005/ave= 7.390)

i Raw Data ##H#H#H#
o [ 2 @B [© [ . [ 8 o

[O] 7fff 8000 7fff 7fff 8000 8001 7fff 8000 fed6 fed6

[1] fed8 fed9 fed7 fed8 fed8 fed8

H#HH#HE VOlts #HiHE
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O [ [ @B [ [ [ [ [8 [9]

[0] -0.0003 +0.0000 -0.0003 -0.0003 +0.0000 +0.0 003 -0.0003 +0.0000 +9.9091 +9.9091

[1] +9.9097 +9.9100 +9.9094 +9.9097 +9.9097 +9.9097

Date: MonOct2 5 12:43:14 2017
Expected Input Volts: === Not Specified ===
Scan Counter: 246540

S (volts)  -------- >
Chan Min Max Ave TolerExeededCnt

00 -0.0015 0.0006 - 0.0002 -
01 - 0.0009 0.0009 - 0.0000 -
02 -0.0012 0.0000 - 0.0003 -
03 -0.0009 0.0003 - 0.0002 -

04 -0.0006 0.0021 0.0002 -
05 -0.0006 0.0018 0.0001 -
06 -0.0015 0.0021 - 0.0002 -
07 -0.0006 0.0003 - 0.0000 -
08 9.9075 9.9121 9.9100 -
09 9.9081 9.9118 09.9101 -
10 9.9078 9.9124 9.9099 -
11 9.9078 9.9121 09.9101 -
12 9.9069 9.9124 9.9098 -
13 9.9081 9.9124 09.9101 -
14 9.9078 9.9124 9.9101 -
15 9.9078 9.9121 9.9101 -

3.2.2 lib/ccurpmfc_adc_calibrate
This test is useful forgrforming, saving and restoring ADC calibration.

Usage: ./ccurpmfc_adc_calibrate [ -A][ -bboard][ -iinCalFile] [ - 0 outCalFile]
-A (perform Auto Calibration)
- b <board> (board #, default = 0)
-i<In Cal File> (inputc alibration file [input - >board_req])
-0 <Out Cal File>  (output calibration file [board_reg - >output])
e.g. .Jccurpmfc_adc_calibrate (Dump calibration information to
stdout)
Jeccurpmfc_  adc_calibrate - A - o Calfile (Perform Auto calibration and dump
information to 'Calfile’)
Jccurpmfc_adc_calibrate - i Calfile (Update board calibration with

supplied 'Calfile")

Example display:
Jccurpmfc_adc_calibraté\

Device Name : /dev/ccurpmfcO
Board Serial No: 98765 (0x000181cd)

Auto Calibration started...done. (2.067 seconds)

===> Dump to 'stdout'
#Date : Wed Jul 12 13:15:01 2017

#Chan Negative Offset Positive
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ch01: 0.99849565094336867332 0.00030517578125 000000 0.99847780773416161537
ch02: 0.99830451887100934982 0.00000000000000000000 0.99833975685760378838

ch03: 0.99862672341987490654 - 0.00030517578125000000 0.99858157476410269737
ch04: 0.99798926850780844688 0.00030517578125000000 0.998011874 50066208839
ch05: 0.99849147163331508636 0.00030517578125000000 0.99852089816704392433

ch06: 0.99974241713061928749 - 0.00061035156250000000 0.99974604090675711632
ch07: 0.99841002095490694046 0.00000000000000000000 0.99846544535830616951

ch08:  0.99820307642221450806 0.00030517578125000000 0.99826521240174770355
ch09: 0.99752102326601743698 0.00000000000000000000 0.99755099555477499962

ch10: 0.99814050458371639252 0.00000000000000000000 0.99812307395040988922

chll: 0.9976626955904066 5627 -0.00030517578125000000 0.99767517531290650368
chl12: 0.99766628351062536240 0.00000000000000000000 0.99769096216186881065

ch13: 0.99902953673154115677 0.00000000000000000000 0.99908065097406506538

chl4: 0.99805873911827802658 - 0.00061035156 250000000 0.99813077831640839577
ch15: 0.99856105307117104530 - 0.00030517578125000000 0.99859240418300032616

3.2.3 lib/ccurpmfc_adc_fifo
This test performs validation of the MuRunction ADC FIFO operation of the card.

Usage: ./ccurpmfc_adc_fifo [ -A][ -b BoardNo][ - c ChannelSelectMask]
[- C AdcUpdateClock][ -dDelay][ - D DMAEnNgine]
[ - E ExpInpVolt] [ - f DataFormat] [ - F DebugFile] [ -]
[

-1 LoopCnt] [ -m XferMode][ -N][ -sInput Signal]
[ - S NumberOfSamples][ -T TestBus][ -V MaxBoardVolts]

-A (Perform Auto Calibration first using reference voltage)
- b BoardNo (Board number -- default is 0)
- ¢ ChannelSelectMask (Spe cify channel selection mask 0x0..0xffff)
- C AdcUpdateClock (select ADC update clock, 0..6 or 'n|N")
-C0,6 (Ch0..7=Clock0, Ch8..15=Clock6 at MAX SPS)
- C 6@20000.0/n (Ch0..7=Clock6 at 20000 SPS, Ch8..15=No Clock)
-C4 (Ch0..15=Clock4 at MAX SPS)
- C 4@150000.0 (Ch0..15=Clock4) at 150000 SPS
- d Delay (Delay between screen refresh -- defaultis 0
milli - seconds)
- D DMA Engine (DMA Engine number -~ default = 1)
- E <ExplInpVolts>@<Tol> (Expected Input Volts@Tolerance -- default Tol=0.003000)
+@<Tol> (Positive Calibration Ref Volt@Tolerance)
- @<Tol> (Negative Calibration Ref Volt@Tolerance)
- f DataFormat (select data format, '2' or 'b’)
-fb,2 (Ch0..7=0Offset binary, Ch8..15=Two's complement)
-f2/b (Ch0..7=Two's complement, Ch8..15=0ffset binary)
-fb (Ch0..15=0ffset binary)
- F DebugFile (Debug file with menu display -- default "=== None ==="
@DebugFile (Debug file without display -- default "=== None ===")
@ (No debug file and no display -- default "=== None ==="
-1 (Enable Int errupts  -- default = Disable)
- | LoopCnt (Loop count -- default is 0)
- m XferMode (Transfer Mode -- default = DMA)
- mdP (Driver: (FIFO) PIO mode)
- miD (Library: (FIFO) DMA mode)
-miP (Library: (FIFO) PIO mode)
-N (Open device with O_NONBLOCK flag for driver operations)
- s InputSignal (select input signal, 'e', 'g’, '+', ' EE o i
'0..15")
-seg (ChO..7=External input, Ch8..15=ground calibration)
-s+/e (Ch0..7=Postive calibration, Ch8..15=external reference)
-s - (Ch0..15=Negative calibration)
-st (Ch0..15=2.5 volt calibration)
-self (Cho..7=external reference, Ch8..15=5 volt calibration)
-sell2 (Ch0..7=external reference, Ch8..15=DAC Channel 12)
- S NumberOfSamples  (Number of Samples -- default is 49152)
- T TestBus (Test Bus Co ntrol 'b' or '0". Exit after programming
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this option)

-Thb (Calibration Bus Control)
-To (Open Bus Control)
-V MaxBoardVolts (Voltage range 'b5' or 'b10")
-V b5,b10 (Ch0..7=5V, Ch8..15=10V)
- Vb10/b5 (Cho..7=10V, Ch8..15=5V)
-V b10 (Cho..15=10V)
e.g. ./ccurpmfc_adc_fifo - C0,1@100000 - se/+ (ADCO0=300000Hz external input,
ADC1=100000Hz Posi tive Cal.)
Example display:

Jccurpmfc_adc_fifo

local_ptr=0x7ffff7fd7000
Number of Samples =49152
Transfer Mode  =Library DMA Mode
Physical Memory Information:
UserPID =26293
PhysMenPtr  =0x3680000
DriverVirtMemPtr=0xffff880003680000
MmapedUserMemPtr=0x7ffff7f44000
PhysMemSize  =0x00080000
PhysMemSizeFreed=0x00000000
EntryInTxTbl =0
NumOfEntriesUse d=1
NumOfChannels=16, FirstChannel=0, LastChannel=15, NumAdcOChans=8
NumAdclChans=8

(*** Enter <CONTROLC> to Terminate ***)

6800: usec=11097.26 (min=11095.58/max=11102.85/ave=11097.46) 17.72 MBytes/Sec -
EmptyCnt=92905 (71%)

Date: Mon Oct25 14:15:44 2017
Expected Input Volts: === Not Specified ===
Scan Counter: ADC0=31629312 ADC1=10543104
Approx. Sample/Second: ADC0=299997 ADC1=99999
NumberOfChans: ADC0=8 ADC1=8

<momee- (volts)  -------- >
Chan Min Max Ave  DetectedCnt TolerExeededCnt

00 -0.0015 0.0003 -0.0002 31629312 -
01 -0.0012 0.0009 -0.0000 31629312 -
02 -0.0012 0.0003 -0.0003 31629312 -
03 -0.0012 0.0003 -0.0002 31629312 -

04 -0.0006 0.0009 0.0002 31629312 -
05 -0.0009 0.0009 0.0001 31629312 -

06 -0.0012 0.0003 -0.0002 31629312 -
07 - 0.0009 0.0006 -0.0000 31629312 -
08 9.9072 9.9124 9.9099 10543104 -
09 9.9075 9.9127 9.9100 10 543104 -

10 9.9072 9.9124 9.9098 10543104 -
11 9.9075 9.9127 9.9100 10543104 -
12 9.9072 9.9124 9.9097 10543104 -
13 9.9075 9.9124 9.9099 10543104 -
14 9.9075 9.91 27 9.9100 10543104 -
15 9.9072 9.9127 9.9100 10543104 -
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3.2.4 lib/ccurpmfc_clock

This is a useful tool to display information of the various clocks and also program them.

Usage: ./ccurpmfc_clock [ -b BoardNo][ - C UpdateClock] [ -dDelay][ -ILoopCnt]
- b BoardNo (Board number -- default is 0)
- C <Clock>@<Frequency> (set update clock '0..6" with frequency )
- d Delay (Delay between screen refresh -- default is 10 milli -
seconds)
- | LoopCnt (Loop count -- defaultis 0)
-R (Reset/Clear all clocks)
e.g. .Jccurpmfc_clock - C 1@300000
(Set Clock 1 to 300000 SPS - donot change any other
running clocks)
Jccurpmfc_clock -R - CO@100000 - C4@12345

(Reset all clocks and then set Clock 0 to 100000 SPS and
Clock 4 to 12345 SPS)

Example display:
Jccurpmfc_clock-R -CO@100006C4@12345

Board Number[ -Db]: 0
Delay [ - d]: 10 milli - seconds
Loop Count[ - I]: **Forever***
Scan Count: 693

_ Clock Revision
Silicon Revision: Al
Base Part Number: 5341
Device Speed Grade: A
Device Revision: A

____ ClockCsR
Cl ock Interface: Idle
Clock Output: Enabled
Clock State: Active

Input Clock Status
Calibration: Not In - Progress
SMBUS Timeout: Not Timed Out
PLL Lock: Locked
Input Signal: Present
Input_0 Clock: Present
Input_1 Clock: *** Not Present ***
Input_2 Clock: *** Not Prese nt ***
Input_FB Clock: Present
XAXB Input Clock: *** Not Present ***

Output Clock Setting
User output clock frequency 0: 1 00000.000 Samples/Second/Channel
User output clock frequency 1:  1234.000 Samples/Second/Channel
User output clock frequency 2: *** Not Set ***
User output clock frequency 3: *** Not Set ***
User output clock frequency 4: *** Not Set ***
User output clock fr equency 5: *** Not Set ***
User output clock frequency 6: *** Not Set ***

SD- RAM output clock frequency 7: 10000000.000 Samples/Second/Channel
External output clock frequency 8: 10000000.000 Samples/Second/Channel
Feed- Back output clock freque ncy 9: 10000000.000 Samples/Second/Channel
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3.2.5 lib/ccurpmfc_dac

This test is useful in programming the DAC interface and displaying the DAC registers.

Usage: ./ccurpmfc_dac [ -A][ -aRollingAve] [ -b BoardNo][ - C AdcUpdateClock]
[-dDelay ][ -DDMAEnNgine][ - E ExplnpVolt] [ - f DataFormat]
[ - F DebugFile] [ -1 LoopCnt] [ -n NumChans][ - o OutputSelect]
[ - s InputSignal] [ - v DacVoltage] [ -V OutputRange] [ -Z]
-A (Perform DAC Auto Cal ibration first using reference
voltage)
- a RollingAve (Rolling average -- default "=== None ==="
- b BoardNo (Board number -- default is 0)
- C AdcUpdateClock (select ADC update clock, 0..6 or 'n)
-C0,6 (Ch0..7=Clock0, Ch8..15=Clock6 at MAX SPS)
- C 6@20000.0/n (Ch0..7=Clocké at 20000 SPS, Ch8..15=No Clock)
-C4 (Ch0..15=Clock4 at MAX SPS)
- C 4@150000.0 (Ch0..15=Clock4) at 150000 SPS
- d Del ay (Delay between screen refresh -- default is 0 milli -
seconds)
- D DMA Engine (DMA Engine number -- default = 1)
- E <ExplnpVolts>@<Tol> (Expected Input Volts@Tolerance -- default Tol=0.006000)
+@<Dl> (Positive Calibration Ref Volt@Tolerance)
- @<Tol> (Negative Calibration Ref Volt@Tolerance)
c@<Tol> (DAC Channel 0 Volt@Tolerance)
Note: (For differential bipolar, even channels, voltage read

is half supplied)
(For differential bipolar, odd channels, voltage read is
neg. half supplied)

- f DataFormat (select DAC data format, '2' or 'b’)
-fb,2 (Ch0..3=0ffset binary, Ch4..15=Two's complement)
-f2/b,2 (Ch0..3 & Ch8..15=Two's complement, Ch4..7=0Offset
binary)
-fb (Ch0..15=0ffset binary)
- F DebugFile (Debug file with menu display -- default "=== None ==="
#DebugFile (Debug file without display (only summary) --  default
"=== None ==="
@DebugFile (Debug file without display -- default "=== None ===")
@or # (No debug file and no display -- default "=== None ==="
- | LoopCnt (Loop count -- default is 0)
- n NumChans (Number of channels (1..16) -- defaultis 16)
- 0 OutputSelect (DAC output select, 's' or 'd")
-od,s (Ch0..3=differential, Ch4..15=single_ended)
-os/d,s (Ch0..3 & Ch8..15=single_ended, Ch4..7=differential)
-od (Ch0..15=differential)
- s InputSignal (ADC select input signal, 'a’, 'e', ' g, '+, -
'f','0..15")
-sae (Ch0..7=All DAC Channels 0..7, Ch8..15=External ADC
Input)
-seg (ChO..7=External ADC input, Ch8..15=ground calibration)
-stle (Ch0..7=Postive calibration, Ch8..15=External ADC input)
-S - (Ch0..15=Negative calibration)
-st (Ch0..15=2.5 volt calibration)
-self (Ch0..7=External ADC input, Ch8..15=5 vol t calibration)
-sel/l2 (ChO..7=External ADC input, Ch8..15=DAC Channel 12)
- v DacVoltage (DAC Voltage. -10.0 to +20.0)
-v1.5,9.9 (Ch0..3=1.5 volts, Ch4..15= 9.9 volts)
-v2.5/7.5,12.7 (Ch0..3=2.5 volts, 4..7=7.5 volts, 8..15=12.7 volts)
-v 9.95 (Ch0..15=9.95 volts)
-V OutputRange (Output Voltage range. ul0, u20, b5, b10, b20)
'ul0’ - Unipolar 10 volts ( +0 - >+10)
sin gle_ended/differential
'u20' - Unipolar 20 volts ( +0 - >+20)
single_ended/differential
‘b5’ - Bipolar 5 volts ( -5 - >+45)
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singl e_ended

'b10’ - Bipolar 10 volts ( -10 -- >+10)
single_ended/differential
'h20' - Bipolar 20 volts ( -20 -- >+420)
differential
-V ul0,b10 (Ch0..3=UniPolar 10V, Ch4..15=BiPolar 10V)
- Vb5/b10,u20 (Ch0..3=BiPolar 5V, 4..7=BiPolar 10V, 8..15=UniPolar
20V)
-V bl0 (Ch0..15=BiPolar 10V)
-V b20 (Ch0..15=BiPo lar 20v - differential)
-Z (Display Calibration Offset & Gain Channels)
e.g. .Jccurpmfc_dac -0S -s7 -Vb5 -v45 -E45 (Internal Loopback Testing.
Generate 4.5V and compare)

Jccurpmfc_dac -0s -se -Vb5 -v45 -E45  (External DAC/ADC Loopback
Testing. Generate 4.5V and
compare)

Jccurpmfc_dac -od -s2 -Vb5 -v5. 0 -E2.5 (Internal Loopback Testing.
Generate 5.0V and compare
diff 2.5V)

Jccurpmfc_dac -od -s3 -Vb5 -v5.0 -E-2.5 (Internal Loopback Te sting.
Generate 5.0V and compare
diff  -2.5V)

Jccurpmfc_dac -0s -sa -Vb5 -v1,2,34 -al00 (display all DAC 0..15
channels with rolling average
of 100)

Jccurpmfc_dac -0s -sa -Vb5 -v3.5 -E3.5@0.01 (Internal Loopback Testing.

Generate 3. 5V and compare
diff on all chans)

Example display:
Jccurpmfc_dacA -0s-s7-Vb5 -v4.5-E4.5

local_ptr=0x7ffff7fd7000
Physical Memory Information:

UserPID =27364
PhysMemPtr  =0x1c2000
DriverVirtMemPtr=0xffff8800001c2000
MmapedUserMemPtr=0x7ffff7fcc000
PhysMemSize  =0x00001000
PhysMemSizeFreed=0x00000000
EntryInTxTbhl =0
NumOfEntriesUsed=1

Auto Calibration started...done. (2.574 seconds)

Board Number [ -b]: 0
Update Clock Selected [ - C]: Ch00..07 OutputClock=0 (0x7)
: Ch08..15 OutputClock=0 (0x7)
Delay [ - d]: O milli - seco nds
DMA Engine [ -D:1
Expected Input Volts [ - E]: 4.500000 volts (Tolerance 0.006000 volts)
DAC Data Format [ - f]: Ch00..03=0bin Ch04..07=0bin Ch08..11=0bin Ch12..15=0bin
DAC Output Select [ - 0]: Ch00..03=Sngl Ch04..07=Sngl Ch08..11 =Sngl Ch12..15=Sngl
ADC Input Signal [ - s]: Ch00..07 [1]Calibration Input (0x27: DAC Channel 7)
: Ch08..15 [1]Calibration Input (0x27: DAC Channel 7)
DAC Voltage [ - v]: Ch00..03=4.50 Ch04..07=4.50 Ch08..11=4.50 Ch1l 2..15=4.50
DAC Voltage Range [ - V]: Ch00..03=b5 Ch04..07=b5 Ch08..11=b5 Ch12..15=b5
Loop Count [ - I]: **Forever***
Number of Channels [ -n]: 16
Scan Count : 35843

Tolerance Exceeded Count : 0 (=== Passed ===
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Read Dur ation (microsecs) : 20.739 (min= 20.582/max= 34.028/ave= 21.044)

#i### Raw Data (DAC Channels) #####
O @ [ B [ B .l 71 B 9]

[0] f333 333 333 f333 333 {333 {333 333 {333 {333
[1] f333 {333 {333 333 {333 {333

#HHH Volts (DAC Channels) ###HH
(0] [ 2 B [ [ 6 [ B 9]

[0] +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5 000 +4.5000
[1] +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000

#### Raw Data (ADC Readback - A.50v) #HH
o [ 2 B8] [ [61 (6 [71 [8] [9]
0] - - - - - - - 7ffd -- -
1] - -- - - - -
#H##H Volts (ADC Readback - 4.50v) #HH#H
[0 [l [ B [© [ 6 [ 8 89
[O] - 0.0005

[1]

Date: Mon Oct 25 14:40:18 2017
Expected Input Volts: 4.500000 volts (Tolerance 0.006000 volts)
Tolerence Exceed Count: 0
Scan Counter: 827984

<ommmmeem (volts)  -------- >
Chan Min Max Ave  TolerExeededCnt
07 - 0.0037 0.0020 - 0.0008 -

Jccurpmfc_dadé COi Z

local_ptr=0x7ffff7fd7000
Physica | Memory Information:
UserPID =27381
PhysMemPtr  =0x86439000
DriverVirtMemPtr=0xffff880086439000
MmapedUserMemPtr=0x7ffff7fcc000
PhysMemSize  =0x00001000
PhysMemSizeFreed=0x00000000
EntryInTxTbhl =0
NumOfEntriesUsed=1

Board Number [ -b]: 0
Update Clock Selected [ - C]: Ch00..07 OutputClock=0 (0x7) (300000.000 SPS)

: Ch08..15 OutputClock=0 (0x7) (300000. 000 SPS)
Delay [ - d]: O milli - seconds
DMA Engine [ -Dl: 1
Expected Input Volts | - E]: === Not Specified ===
DAC Data Format [ - f]: Ch00..03=0bin Ch04..07=0bin Ch08..11=0bin Ch12..15=0bin
DAC Output Select [ -0]: Ch00..  03=Sngl Ch04..07=Sngl Ch08..11=Sngl Ch12..15=Sngl|
ADC Input Signal [ - s]: Ch00..07 [1]Calibration Input (0x20: DAC Channel 0)

: Ch08..15 [1]Calibration Input (0x20: DAC Channel 0)
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DAC Voltage [ - v]: Ch00..03=99.00 Ch04..07=99.00 Ch08..11=99.00 Ch12..15=99.00

DAC Voltage Range | - V]: Ch00..03=b5 Ch04..07=b5 Ch08..11=h5 Ch12..15=b5
Loop Count [ - I]: *Forever***

Number of Channels [ -n]: 16

Scan Count : 36306

Read Duration (microse cs): 20.867 (min= 20.605/max= 35.622/ave= 21.058)

#Hi### Raw Data (Offset Calibration DAC Channels) ######
O @ [ B [ B .l 71 B 9]

[0] 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000
[1] 0000 0000 0000 0000 0000 0000

#H##H Volts (Offset Calibration DAC Channel S) HHHE
0 [ [21 (3 [4 [61 (6 [71 [8] [9]

[0] +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000

[1] +0.0000 +0.0000 +0.0000 +0.0000 +0.0000 +0.0000

#H##H# Raw Data (Gain Calibration DAC Channels) ###H##
O] [ 2 [B [ [ (6 [ 8 [9

[0] 0012 0011 0008 0008 0009 O000a 0014 0014 O 00a

[1] ooof 000f 0010 000e 0012 0011

#Hi##H Volts (Gain Calibration DAC Channels) #####
o @ [ B [ B .l 71 B €]

000e

[0] +0.0014 +0.0013 +0.0006 +0.0006 +0.0007 +0.0008 +0.0015 +0.0015 +0.0008 +0.0011
[1] +0.0011 +0.0011 +0.0012 +0.0011 +0.0014 +0.0013

#Hi### Raw Data (DAC Channels) ####Ht
o @ [ B [ B .l 71 Bl €]

[0] f333 {333 333 333 {333 333 333 {333 333 333
[1] f333 333 333 f333 333 {333

#i#HH# Volts (DAC Channels) ###H#H
o [ [ 81 [ [61 (61 [71 [8] [9]

[0] +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000
[1] +4.5000 +4.5000 +4.5000 +4.5000 +4.5000 +4.5000

#i### Raw Data (ADC Readback) #####
o [ [ B M b 1 (6 [71 8] [9]

[0] 1328 - - - - - - - ]
[ - - - - - -

#H##H Volts (ADC Readback) ####H
o @ [ B [ B .l 7] B 9]

[0] +4.4983
[

Date: Mon Oct 25 14:42:38 2017
Expected Input Volts: === Not Specified ===
Scan Counter: 223036

<o (volts)  -------- >
Chan Min Max Ave  TolerExeededCnt
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00 4.4969 4.5021 4.4997 -

3.2.6 lib/ccurpmfc_dac_calibrate
This test is useful for performing, saving and restoring DAC calibratidn. c a |l HAldr asi epedé¢i f i ed

withvolt agwd ,06 t he board voltage range will first be pro
Usage: ./ccurpmfc_dac_calibrate [ -A][ -bboard][ -cChanMask][ - fDataFormat]
[ -iinCalFile] [ - o outCalFile] [ -V MaxBoardVolts]
-A (perform Auto Calibration)
- b <board> (board #, default = 0)
- ¢ <ChanMask> (channel selection mask, default = all channels)
- f DataFormat (select DAC data format, '2' or 'b")
-fb,2 (Cho. .3=0Offset binary, Ch4..15=Two's complement)
-f2/b,2 (Ch0..3 & Ch8..15=Two's complement, Ch4..7=0Offset binary)
-fb (Ch0..15=0ffset binary)
-i<In Cal File>  (input calibration file [input - >board_req])
- 0 <Out Cal File >  (output calibration file [board_reg - >output])

-V MaxBoardVolts  (Voltage range)
-V ul0,b10 (Ch0..3=UniPolar 10V, Ch4..15=BiPolar 10V)
- Vb5/b10,u20 (Ch0..3=BiPolar 5V, 4..7=BiPolar 10V, 8..15=UniPolar 20V)

-V b10 (Ch0..15=BiPolar 10V)
e.g. .Jccurpmfc_dac_calibrate (Dump calibration information to

stdout)

Jccurpmfc_dac_calibrate - A - o Calfile (Perform Auto calibration and dump
information to 'Calfile")

Jccurpmfc_dac_calibrate - i Calfile (Update board calibration with
supplied 'Calfile")

Example display:

Jccurpmfc_dac_calibrateA i oOutputal
Device Name : /dev/ccurpmfcO

Board Serial No: 98765 (0x000181cd)

Auto Calibration started...done. (2.527 seconds)

===> Dump of 'OutputCal' file

#Date :Wed Jul 12 15:12:06 2017
#Chan Gain Offset
#:::: ==== ======

ch00: 0.0022888183593750 0.0000000000000000
ch01: 0.0022888183593750 0.0000000000000000
ch02: 0.0013732910156250 0.0000000000000000
ch03: 0.0012207031250000 0.0000000000000000
ch04: 0.0010681152343750 0.0000000000000000
ch05: 0.0012207031250000 0.0000000000000000
ch06: 0.0022888183593750 0.0000000000000000
ch07: 0.0022888183593750 0.0000000000000000
ch08: 0.0013732910156250 0.0000000000000000
ch09: 0.0010681152343750 0.0000000000000000
ch10: 0.0018310546875 000 0.0000000000000000
chl1l: 0.0018310546875000 0.0000000000000000
ch12: 0.0018310546875000 0.0000000000000000
ch13: 0.0015258789062500 0.0000000000000000
chl14: 0.0024414062500000 0.0000000000000000
ch15: 0.0022888183593750 0.00000000000000 00

===> Board calibration data written to 'OutputCal’ file
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3.2.7 lib/ccurpmfc_dac_setchan
This test generates voltages on various Analog Output channels.

Usage: ./ccurpmfc_dac_setchan [ -bboard][ - c ChannelSelectMask]
[ - C DacUpdateClock] [ - D DMAEnNgine][ - fformat] [ -]
[ -1 LoopCnt] [ - m WriteMode][ - N][ -o OutputSelect]
[ - S NumSamples][ -uUpdateMode][ - v OutputVolts]
[ - V OutputRange] [ -w WaveType]

-A (Perform DAC Auto Calibration first using reference
voltage)
- b <board> (board #, default = 0)
- ¢ <ChannelSelectMask> (channel selection mask, default = all channels)
- C DacUpdate Clock (select DAC update clock, 0..6 or 's|S")
-Cs (Ch0..15=Software Update)
- C 6@20000.0 (Ch0..15=Clocké6 at 20000 SPS
-C4 (Ch0..15=Clock4 at MAX SPS)
- D DMA Engine (DMA Engine number - - default = 0)
- f DataFormat (select DAC data format, '2' or 'b’)
-fb,2 (Ch0..3=0Offset binary, Ch4..15=Two's complement)
-f2/b,2 (Ch0..3 & Ch8..15=Two's complement, Ch4..7=0Offset
bin ary)
-fb (ChO0..15=0ffset binary)
- (Enable Interrupts -- default = Disable)
- | LoopCnt (Loop count -- default is 0)
- m <WriteMode> (Write Mode)
- mdp (Driver: (Chann el Registers) PIO mode)
- mic (Library: (Channel Registers) program 1/O Fast Memory
Copy)
-mid (Library: (Channel Registers) DMA mode)
-mip (Library: (Channel Registers) PIO mode
- mup (User: (Channel Registers) PIO mode)
- mdP (Driver: (FIFO) PIO mode)
-miD (Library: (FIFO) DMA mode)
-miP (Library: (FIFO) PIO mode)
-N (Open device with O_NONBLOCK flag for driver operations)
- 0 OutputSelect (DAC output select, 's' or 'd")
-od,s (Ch0..3=differential, Ch4..15=single_ended)
-os/d,s (Ch0..3 & Ch8..15=single_ ended, Ch4..7=differential)
-od (Ch0..15=differential)
- S <NumSamples> (Number of Samples per channel, default = 512)
-u (Set DAC Update Mode)
- ui (Set DAC Update Mode to Immediate Mode)
- us (Set DAC Update Mode to Synchronized Mode)
- v DacVoltage (DAC Voltage. -10.0 to +20.0)
-v15,99 (Ch0..3=1.5 volts, Ch4..15= 9.9 volts)
-v2.5/7.5,12.7 (Ch0..3=2.5 volts, 4..7=7.5 volts , 8..15=12.7 volts)
-v 9.95 (Ch0..15=9.95 volts)
-V OutputRange (Output Voltage range. ul0, u20, b5, b10, b20)
'ul0’ - Unipolar 10 volts ( +0 -- >+10)
single_ended/diff erential
'u20' - Unipolar 20 volts ( +0 - >+20)
single_ended/differential
‘b5’ - Bipolar 5 volts ( -5 - >45)
single_ended
'b10' - Bipolar 10 volts ( -10 -- >+10)
single_ended/differential
'b20' - Bipolar 20 volts ( -20 -- >+20)
differential
-V ul0,b10 (Ch0..3=UniPolar 10V, Ch4..15=BiPolar 10V)
- Vb5/b10,u20 (Ch0..3=BiPolar 5V, 4..7=BiPolar 10V, 8..15=UniPolar
20V)
-V bl0 (Ch0..15=BiPolar 10V)
-V b20 (Ch0..15=BiPolar 20V - diff erential)
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- w <WaveType> (default ="'c' Constant Voltage)
-wc (Constant Voltage
-wu (Saw Wave (up))
-wd (Saw Wave (down))
-ws (Sine Wave)
- WX (Square Wave)
- wy (Step Wave (down))
-wz (Step Wave (up))
- wt (Triangle Wave)
- Ww (All Wave (Sine/Square/StepUp/Triangle/StepDown))

e.g../cc urpmfc_dac_setchan -od,s,d,s -v20,10,5,1 -wx - mdP -Vb20 (dacO &2
differential, dacl &3 single_ended)
Jccurpmfc_dac_setchan -ws -ui -od (sine wave,
immediate)

Example display:
Jccurpmfc_dac_setchanvs-ui -od

Device Name : /dev/ccurpmfcO
Physical Memory Information:
UserPID =29005
PhysMemPtr  =0x86b10000
DriverVirtMemPtr=0xffff880086b10000
MmapedUserMemPtr=0x7ffff7fbc000
PhysMemSize  =0x00008000
PhysMemSizeFreed=0x00000000
EntryInTxTbl =0
NumOfEntriesUsed=1
DAC 0....
State = 0x0 (Idle)
Power Down = 0x0 (Operational)
Update Mode = 0x0 (Immediate)
Data Format = 0x0 (Offset Binary)
Output Select = Ox1 (Differential)
Output Range = 0x1 (Unipolar 10 Volts
DAC1....

Differential)

Sta te = 0x0 (Idle)
Power Down = 0x0 (Operational)
Update Mode = 0x0 (Immediate)
Data Format = 0x0 (Offset Binary)
Output Select = Ox1 (Differential)
Output Range = 0x1 (Unipolar 10 Volts
DAC 2....

Differential)

State = 0x0 (Idle)
Power Down = 0x0 (Operational)
Update Mode = 0x0 (Immediate)
Data Format = 0x0 (Offset Binary)
Output Select = Ox1 (Differential)
Output Range = 0x1 (Unipolar 10 Volts - Differential)
DAC 3....
State =  0xO (Idle)
Power Down = 0x0 (Operational)
Update Mode = 0x0 (Immediate)
Data Format = 0x0 (Offset Binary)
Output Select = Ox1 (Differential)
Output Range = 0x1 (Unipolar 10 Volts - Differential)

Write Mode: - mdp: Driver: (CHAN NEL) PIO Mode

Generating a continuous Sine Wave on selected channels: <CTRL - C>to abort
Voltage Selection: 10.00/10.00/10.00/10.00, Channel Mask Selection: Oxffff,
Samples/Write=512
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9.587 usec/write: 5.093 msec period, 196.343 Hz

3.2.8 lib/ccurpmfc_dio
Thistest generates, views and tests various digital channels.
Usage: ./ccurpmfc_dio [ -b BoardNo][ -dDelay][ -F DebugFile] [ - | LoopCnt]

[- m DIOMode] [ -n NumChans][ - p PatternSelect]
[ - r RunOption] [ - s SkipChannel sMask]

- b BoardNo (Board number -- default is 0)
- d Delay (Delay between screen refresh -- default is 100)
- F DebugFile (Debug file -- default "=== None ===")
- | LoopCnt (Loop count -- defaultis 0)
- m DIOMode (DIO mode -- defaultis 1)
-mO0 (DIO Custom mode)
-ml (DIO Normal mode)
- n NumChans (number of channels -- default is 96)
- p PatternSelect (DIO mode -- default is to sequence through all
patterns)
- p0 (Rolling Ones)
-pl (Rolling Zeros)
- p2 (Adding Bit)
-p3 (Toggling 'A' & '5")
- P@XXXXXXXX (Fixed Pattern XXXXXXXX selection in Hex)
- r RunOption (Run option -- default is 0)
-rd (Digital Isolators Test)
-rD (Fast [no curses] Digital Isolators Test)
-1 (Read DIO input channels)
-1l (Internal Loopback DIO test)
-rL (Fast [no curses] internal loopback DIO test)
-re (External Loopback DIO test)
-1E (Fast [no curses] external loopb ack DIO test)
- 10 (Write pattern to DIO output channels)
- s SkipChannelsMask  (Skip channels mask -- default is 0@0x00000000
1@0x00000000 2@0x00000000)
- SO@XXXXXXXX (Channels 31..00=XXXXXX XX in Hex)
- ST@XXXXXXXX (Channels 63..32=XXXXXXXX in Hex)
- S2Z@XXXXXXXX (Channels 95..64=XXXXXXXX in Hex)
e.g. .Jccurpmfc_dio -1l - s1@ffffffff (Internal Loopback Testing. Skip Channels
32-63)
Jccurpmfc_dio -rE - s2 @ffffffff (External Loopback w/o Curses Testing. Skip

Channels 64 - 95)
Example display:
Jccurpmfc_dia rl -s1@FFFFFFFF

In this example we are performing an internal loopback teshidrcase, none of the DIO channels should be
connected to any external lines, otherwise, the test will fail.

Board Number [ -b]: 0

Delay [ - d]: 100 milli - seconds

Loop Count [ - 1]: **Forever***

DIO Mode [ - m]: 0x00000001 (DIO Normal Mode)

Number of Channels [ -n]: 96

Pattern Selection [ - pl: 2 (Adding Bit)

Run Option [ - 1]: 2 (Internal Loopback Test)

Skip Channels Mask [ - s]: 31..0=00000000, 63..32=FFFFFFFF, 95..64=00000000

Custom Chann els Mask  : 31..0=00000000, 63..32=00000000, 95..64=00000000
Channel Mismatch Count : 0 (=== Passed ===

DIO Direction : OXFFFFFF (All Output)

DIO Enable : 0x00000001 (Enable)
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Input Snapshot : 0x00000001 (Sn apshot)
Scan Count 183
Write Duration (microsecs) :  1.396 (min= 1.330/max= 1.660/ave= 1.378)

Read Duration (microsecs) : 3.687 (min= 3.562/max= 3.771/ave= 3.683)

Channels  Output Input

31..00 [0]: FFFFFFFF FFFFFFFF
63..32 [1]: 00000000 00000000
95..64 [2]: 003FFFFF 003FFFFF

oo Input Channels ~ --------m-memmmmmmeeeee >
o [ [2 [38 [4 [51 [6] [7] [ 8 [9]
[0 + + + + + + + + + +
1 + + + + + + + + + +
[2] + + + + + + + + + +
[8] + + skip skip skip skip skip skip skip skip
[4] skip skip skip skip skip skip skip skip skip skip
[5] skip skip skip s kip skip skip skip skip skip skip
[6] skip skip skip skip + + + + + +
[11 + + + + + + + + + +
8 + + + + + +
9]
(*** Enter <CONTROL - C>to Terminate ***)
local_ptr=0x7ffff7fd7000
AvalonPtr=0x7ffff7fd7000
=== Test Passed ===
3.2.9 lib/ccurpmfc_dio_intr
This test is used to validate the DIO chaiofstate interrupt detection.
Usage: ./ccurpmfc_dio_intr [ -bBoard][ -dDelay][ -FFallCh][ - | LoopCnt]
[-LLevelCh][ -RRiseCh][ - X DeleteCh]
- b <board> (board #, default = 0)
- d Delay (Delay between s creen refresh -- defaultis 0
milli - seconds)
- F FallCh (Falling Edge Channel_List)
- | LoopCnt (Loop count -- default is 0)
- L LevelCh (Level State Channel_List)
- R RiseCh (Rising Ed ge Channel_List)
- X DeleteCh (Delete COS Channel_List)

Examples of Channel_List. Unchanged channels default to Level State Channels:

-F - (set all DIO channels to falling edge)
-R1,2,7,9 (set channels 1,2,7,9 to rising edge, rest are level state
-X57 -12 (delete channels 5, and 7 to 12. rest are level state

Example display:
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In the example below, a signal generator is connected to digital input channels 0, 1, 32 and &Hz 1

+5/0 volts squaravave is injected into the selected channels. The test is run using shielding and directing to
CPU4 and 5and driver interrupt directed to CPU Bhe reason the display shows approximaB&KHz rate

is because the test defaults to performing level detecte. detecting both rising and falling edge on all
channels. Depending on other activities in the system, it is possible to see some Overflow conditions

In order to run at such high rates without getting overflow or missing user callbacks reqoiressshielding
and real time mning of the test. Additionally, the driver interrupt handler needs to be directed to a dedicated
processor in order to minimize overflows. E.g.

# === as root ===
# shieldi a 2, 45 (shield processors 2, 4 and 5)
# cat /proc/ccurpmfc (getboardirgii n t hi sirgem6Gé&e) it i s 06

# echo 4 > /proc/irg/56/smp_affinity (direct board irq to be handled by processor 2)

#(firg6 56 06 | entinthe prog/irgeiectory, then yaull need to start théestat least once to get it
assignedy the kernél

# runi b4-5 .lccurpmfc_dio_intr

0001303506 - COS Interrupt Duration (usec):  34.89 min=22.65 max=44.09

(1]
[2]
(3]
[4]
[5]
6]
[7]
8]
[0

[0]
[
(2]
(3]
[4]
5]
6]
(7]
8]

run_ave=33.24 (30081.28 Hz)
Driver Interrupt Response Time (usec):  17.96 min=15.79 max=27.27
run_ave=16.72
DIO COS Enable (Ch95..0): Oxffffffff Oxfffff fff OxFFFfffff
DIO COS Mode (Ch95..0): 0x00000000 0x00000000 0x00000000
DIO COS Edge Sense (Ch95..0): 0x00000000 0x00000000 0x00000000
DIO COS Status (Ch95..0): 0x00000001 0x00000001 0x00000003
DIO COS OVFL Status (Ch95..0): 0x00000000 0x00000000 0x00000000
Interrupts Occurred Mask: 0x00001c00
Wakeup Interrupt Mask: 0x00001c00

Total DIO Interrupts Count: 6520825
User Callback Count: 6520825

Missed User Callback Count: 0
DMA Counts (dma0..0): 0 0
DIO COS Counts (group2..0): 6520825 6520825 6520825
Overflo w DIO COS Counts (group2..0): 0 0 0
---------------- Channels COS Status Count  ('+' Rise, ' - " Fall, " Level, 'NC' No COS) >
L e B K N ) 61 @ B [
[0] 6520825. 6520825. 0. 0. 0. 0. 0. 0. 0 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 6520825. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0 0 0. 0
0. 0. 0. 0. 0. 0. 0. 0 0 0
0. 0. 0. 0. 6520825. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 . 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0 0. 0.
--------------- Channels COS Overflow Count  ('+' Rise, ' -"Fall,"." Level, 'NC' No COS) >
o @ 2 B [ B 6 [ 8
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0 0 0. 0 0
0. 0. 0. 0. 0. 0. 0. 0 0. 0
0. 0. 0. 0. 0. 0. 0. 0 0. 0
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0 0
0. 0 0 0. 0. 0.

[

(*** Enter <CONTROL - C> to Terminate ***)

Rising Edge[ - r]: ### No Channels Selected HHE
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Falling Edge|[ - f]: ### No Channels Selected ###

Level State[ - 1]: Number of Channels = 96

01234567 89101112131415161718192021222324
2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
5051525 3545556575859 6061626364 6566676869 7071727374
7576 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

Disable COS[ - x]: ### No Channels Selected ###

driver_lib_ptr: Ox7ffff7fdd000
Deactivate DIO
WakeuplnterruptMask = 0x00001c00
Activate DIO

##H# Test Terminated ###

Destroying User COS Interrupt Handler

Jccurpmfc_dio_intr-F0,32 -R64

In this example, we are detecting the falling edge fonohbs 0 and 32, rising edge for channel 64 and level
detection for the rest of the channels. This is why you will see the count for channel 1 (level detection) double

that of channels 0, 32 and 64.

0001236827 - COS Interrupt Duration (usec):  32.88 min=20.72 max=46.17
run_ave=33.24 (30080.95 Hz)

Driver Interrupt Response Time (usec):  12.86 min=12.63 max=25.93

run_ave=13.38

DIO COS Enable (Ch95..0): Oxffffffff Oxffffffff Oxfffffff

DIO COS Mode (Ch95..0): 0x00000001 0x00000001 0x00000001
DIO COS Edge Sense (Ch95..0): 0x00000001 0x00000000 0x00000000
DIO COS Status (Ch9  5..0): 0x00000001 0x00000001 0x00000002
DIO COS OVFL Status (Ch95..0): 0x00000000 0x00000000 0x00000000

Interrupts Occurred Mask: 0x00001400
Wakeup Interrupt Mask: 0x00001c00

Total DI O Interrupts Count: 6684258
User Callback Count: 6684258

Missed User Callback Count: 0
DMA Counts (dma0..0): 0 0
DIO COS Counts (group2..0): 3342129 3342129 6684258
Overflow DIO COS Counts (group2..0): 0 0 0
R Channels COS Status Count ('+' Rise, * -'Fall, " Level, 'NC' No COS)
[0] [1 [2] [3] [4] [8] [6] [7] [8] [9]
[0] 3342129 - 6684258. 0. 0. 0 0 0. 0 0
[ 0. 0. 0. 0. 0. 0. 0. 0. 0. 0
[2] 0. 0. 0. 0. 0. 0.
[3] 0 0. 3342129 - 0. 0 0 0. 0 0 0.
[4] 0. 0. 0. 0. 0. 0. 0. 0 0
[5] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
[6] 0. 0. 0. 0. 3342129+ 0. 0. 0. 0. 0.
| 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
8] 0 0 0. 0. 0. 0. 0. 0. 0. 0.
[9] 0 0 0. 0 0 0
R Channels COS Overflow Count (‘+' Rise, * -'Fall,"." Level, 'NC' No COS)
[0] [1 [2] [3] [4] [5] [6] (7 [8]
[0] 0 - 0. 0. 0. 0. 0. 0 0 0. 0.
[1] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
2] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
3] 0. 0. 0 - 0. 0. 0. 0. 0 0 0
[4] 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
[5] 0. 0. 0. 0. 0. 0 0. 0
[6] 0. 0. 0. 0. 0+ 0. 0. 0 0. 0
7 0. 0. 0. 0. 0. 0. 0.
[8] 0. 0. 0. 0. 0. 0. 0. 0 0. 0
9] 0. 0. 0. 0. 0. 0.
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(*** Enter <CONTROL - C>to Terminate *kk)
Rising Edge[ - r]: Number of Channels =1

64
Falling Edge|[ - f]: Number of Channels = 2
032
Level State[ - I]: Number of Channels = 93
1234567 891011121314151617 1819 202122232425
26 27 28 29 30 31 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51

52 53 54 55 56 57 58 59 60 61 62 63 65 66 67 68 69 70 71 72 73 74 7576 77
78 79 80 81 82 83 84 85 86 87 83 89 90 91 92 93 94 95
Disable COS[ - x]: ### No Channels Selected ###

driver_lib_ptr: Ox7ffff7fdd000
Deactiva te DIO
WakeuplnterruptMask = 0x00001c00
Activate DIO

### Test Terminated ###

3.2.10 lib/ccurpmfc_disp

Useful program to display the local board regist€hss program uses tlmirsedibrary. This test is similar to
the previous nottibrary test.

Usage: ./ccurp mfc_disp[ -bBoard][ -dDelay][ -DDMAENngineNo][ -H][ -1i]

[ -1 LoopCnt] [ - m XferMode] [ - o Offset] - P Pause]
[ - s XferSize] [ - S DispSize]
- b Board (Board number -- default board is 0)
- d Delay ( Delay between screen refresh -- defaultis 0)
- D DMAEnNngineNo (DMA Engine number - default = 1)
-H (Enable Hyper - Drive Mode  -- default "=== Disabled ===")
- (Enable Interrupts -- default = Disable)
-1 LoopCnt  (Loop Coun t - default = 0)
- m XferMode (Transfer Mode -- default = DMA)
-md (Avalon Memory: DMA mode)
-mp (Avalon Memory: Programmed 1/O mode)
-mS (SDRAM Memory: DMA mode)
-ms (SDRAM Memory: Programmed I/O mod e)
- 0 Offset (Hex offset to read from -- default is 0x0)
- P Pause (Microseconds to sleep in User Function loop -- default is 0)
- s XferSize  (Number of bytes to transfer -- default is 0x1000)
- S DispSize  (Number of bytes to display -- default is 0x200)

Example display:
Jccurpmfc_disp

local_ptr=0x7ffff7fe7000
Physical Memory Information:
UserPID =18944
PhysMemPtr  =0x79a50000
DriverVirtMemPtr=0xffff880079a50000
MmapedUserMemPtr=0x7ffff7fdcO00
PhysMemSize  =0x00001000
PhysMemSizeFreed=0x00000000
EntryInTxTbhl =0
NumOfEntriesUsed=1

Boar d Number [ -b]: 0

Delay [ - d]: O milli - seconds
DMA Engine [ -D]: 1

Hyper - Drive [ - H]: Disabled
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Interrupts [ - i]: Disabled

Loop Count [ - 1]: **Forever***

Transfer Mode [ -m]: DMAl/ O (Avalon Memory)

Offset [ - 0]: 0x00000000

Transfer Size [ - s]: 0x00001000 (4096) bytes ( 21.283 MBytes/Second)
Display Size [ - S]: 0x00000200 (512) bytes

ScanCount 112029

Read Duration (microsecs) : 1 92.451 (min= 192.276/max= 262.459/ave= 192.733)

00 04 08 ocC 10 14 18 1C

000000 92900101 05252016 00550003 00000000 000000 00 00000000 00000000 00000000
000020 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000040 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000060 00000000 00000000 00000000 00000000 00000000 00000000 0 0000000 00000000
000080 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

0000a0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

0000cO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000 000
0000e0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000100 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000120 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000140 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000160 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

000180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

0001a0 00000000 0000 0000 00000000 00000000 00000000 00000000 00000000 00000000
0001cO 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

0001e0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

3.2.11 lib/ccurpmfc_dma

This test transfs data from physical memory to the Local register area and back. There are two modes of
operation. One is DMA and the other is programmed I/O. Depending on the number of DMA engines
supported by the card, the user can select one of them to perform the AybBAselect is one of three areas

the user can specify. They represent the area in physical memory and local register where the transfer is to
occur. The test automatically switches to a different area corresponding to the DMA engine supplied. If
multiple copies of this application is run on the same card using the same DMA engine, then the user needs to

manually sel ecAd as oditfhfee rdeantta amiesamadt ch does not occu
Usage: ./ccurpmfc_dma [ - A Area2Select] [ -b Board][ -D DMAEngineNo][ -]
[-1LoopCnt] [ -m XferMode] [ - s Size] [ - v VerboseNo]
- A Area2Select (Area to select -- default = -1)
- b Board (Board number -- default = 0)
- D DMAEnNgineNo (DMA Engine number -- default = 0)
-1 (Enable Interrupts -- default = Disable)
-1 LoopCnt  (Loop Count - default = 1000)
- m XferMode (Transfer Mode -- default = DMA)
-md (DMA mode)
-mp (Programmed 1/0O mode)
- s Size (Transfer Size in bytes (mult iple of byte width) i
default = 12288)
-V VerboseNo (verbose -- default = 0)
e.g. ./ccurpmfc_dma -Al (perform dma using DMAO on area 1)
Jccurpmfc_dma -i - D1 (perform dma using DMAL with interrupts on area 0)
Example dis@y:

Jecurpmfc_dma

Device Name: /dev/ccurpmfcO
local_ptr=0x7ffff7fe7000
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Physical Memory Information:

UserPID =18950
PhysMemPtr  =0x5ea00000
DriverVirtMemPtr=0xffff88005ea00000
MmaedUserMemPtr=0x7ffff70f4000
PhysMemSize =0x00200000
PhysMemSizeFreed=0x00000000
EntryInTxThl =0
NumOfEntriesUsed=2

### Avalon Address[A0]: 0x00001000 - 0x00004000

### DMA Address[AQ]: 0x0010040 0 - 0x00103400

###  Transfer Size: 12288 (0x00003000) bytes (DMA without Interrupts: DMA

Engine 0) ###
1000: A2P: Total: 566.852us ( 21.68 MB/s): first=0xface0000 last=0xfaceObff

(micro - seconds) (MBytes/ second)
Min Max Ave Min Max Ave

P2A: 514.18 523.39 516.20 23.48 23.90 23.80
A2P: 566.28 594.08 567.11 20.68 21.70 21.67

3.2.12 lib/ccurpmfc_example
This test provides a simple example of programming ADC, DAC and DIO.

Usage: ./ccurpmfc_example [ - b Board]
-b Board (Board number -- default is 0)

Example display:
Jccurpmfc_example

local_ptr=0x7ffff7fe7000
Physical Memory Information:
UserPID =18954
PhysMemPtr  =0x8566b000
DriverVirtMemPtr=0xffff88008566b000
MmapedUserMemPtr=0x7ffff7fdb000
PhysMemSize  =0x00001000
PhysMemSizeFreed=0x00000000
EntryInTxThl =1
NumOfEntriesUsed=1
### Configuring ADC ###
- Activate ADC
- Configure ADC
- Calibrate ADC
### Configuring DAC ###
- Activate DAC
- Select Software Update
- Configure DAC
- Write 0 to DAC outputs
- Make DAC operational
- Calibrate DAC
### Programming Clocks ###
### Reading ADC Channels ###

==== ADC Channels ==== (length=64)
+DMP+ 0 0000ffff 00000001 000O0ffff O00Offff *................ *
+DMP+ 0x10 00000000 00000000 000000 00 00000000 *................ *
+DMP+ 0x20 00000000 000O0ffff 000Offff 00000000 *................ *
+DMP+  0x30 O0000ffff 0000ffff 0000ffff 00000000 *................ *
### Writing DAC Channels ###
DacCh00: 0x00000000 (0.000000 vol ts)
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DacCh01: 0x00000666 (0.499878 volts)
DacCh02: 0x00000ccc (0.999756 volts)
DacCh03: 0x00001333 (1.499939 volts)
DacCh04: 0x00001999 (1.999817 volts)
DacCh05: 0x00002000 (2.500000 volts)
DacCh06: 0x00002666 (2.999878 volts)
DacChQ7: 0x00002 ccc (3.499756 volts)
DacCh08: 0x00003333 (3.999939 volts)
DacCh09: 0x00003999 (4.499817 volts)
DacCh10: 0x00004000 (5.000000 volts)
DacCh11: 0x00004666 (5.499878 volts)
DacCh12: 0x00004ccc (5.999756 volts)
DacCh13: 0x00005333 (6.499939 volts)
DacCh14: 0x00005999 (6.999817 volts)
DacCh15: 0x00006000 (7.500000 volts)
### Configuring DIO ###
- Activate DIO
- Set DIO for normal mode
- Set DIO output sync mode
- Set DIO input snapshot mode
- Set DIO ports direction
### Reading DIO Chann  els 00..47 ###
CCURPMFC_DIO_CHAN_00_31=0xaaaaaaab
CCURPMFC_DIO_CHAN_32_63=0x0000aaab
### Writing DIO Channels 48..95 ###
CCURPMFC_DIO_CHAN_32_63=0xbabe0000
CCURPMFC_DIO_CHAN_64 95=0xfeedface

3.2.13 lib/ccurpmfc_expires
This test is useful in displaying board engs information.

Usage: ./ccurpmfc_expires - [b Board] - [s]
- b <board> (board #, default = 0)
-s (short display, default = verbose)

Example display:

Jccurpmfc expires  (for card that haso restrugions)

Device Name: /dev/ccurpmfcO
Board Serial No: 98765 (0x000181cd)

HHAR R HHHHH R

HHH HH
HHH UNRESTRICTED FIRMWARE HH
HHH B

HHE
Jccurpmfc expires  (for restrictedcard that hasNO expiration date)

Device Name: /dev/ccurpmfcO
Board Serial No: 98765 (0x000181cd)

HHAHHHHHHHHAHHHHH R

ittt it
Hi# RESTRICTED FIRMWARE Hit#
ittt it

B R R

=== No Expiration Date ===
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Jccurpmfc expires  (for restrictedcard that has expiration date)

Device Name: /dev/ccurpmfcO
Board Serial No: 98765 (0x000181cd)

B R I R R R B A R

HHH HHH
#iH RESTRICTED FIRMWARE HHH
HHH HHH

B R I R R R B A R

Local Expiration Date: 03/11/2018 13:21:52
GMT Expiratio  n Date: 03/11/2018 17:21:52
Duration to Expire: Days=122, Hours=2, Minutes=49, Seconds=20

Jccurpmfc expires -s (for card that haso restructiony

Unrestricted

Jccurpmfc_expires -s (for restrictedcard that hadNO expiration date)
Restricted: No expiration date

Jccurpmfc expires -s (for restrictedcard that has expiration date)

Restricted: Expire in 10550462 seconds

3.2.14 lib/ ccurpmfc_identify
This test is usefun identifying a particular card by displaying its LED.

Usage: ./ccurpmfc_identify - [bsx]
- b <board> (board #, default = 0)
- s <seconds) (seconds to sleep, default = 10)
-s0 (Identify B oard: DISABLE)
- s <negative value> (ldentify Board: ENABLE forever)
- X (silent)
Example display:

Jccurpmfc_idenfty

Device Name : /dev/ccurpmfcO
Board ID 19290

Board Type :01

Board Function : 01

Board Serial No: 98765 (0x000181cd)

Identify ENABLED on board 0 (LED should start flashing)
Sleeping for 10 seconds...done
Identify DISABLED on board 0 (LED should stop flashing)

3.2.15 lib/ccurpmfc_info
This test is useful in getting information for all theupmfcdevices in the system.

Usage: ./ccurpmfc_info - [b Board] -1 -Vl
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- b <board> (board #, default = 0)
-1 (long display, default = short)

-V (long display and verbose, defau It = no verbose)
-1 -v (long display and verbose, default = no verbose)
Example display:

Jccurpmfc_info

# IRQ MSI Bu:SI:Fn VnID:Sub BdID:Ty:Fu:Sub FMaj.Min(mm:dd:yy hh:mm:ss) FmFIvCod IPCores

Temp:C/F SerialNo RLS# Func
0 56 Y 07:00:00 1542:1542 9290.01.01:0100 0055.0003(05/25/16 00:00:00) 00000000 O

36/ 96.8 012345 100 MultFunc

Jcaurpmfc_info -

HHEHHHH I Board O #iHEHHHEHHHHIHHEHHEHHI
Version: 22. 72
Build: Dec 29 2017, 11:53:22
Module: ccurpmfc
Board Index: 0 (PCle - CCUR_FPGA_PMFC)
Bus: 0x06
Slot: 0x00
Func: 0x00
Vendor ID: 0x1542
Sub- Vendor ID: 0x1542
Board | nfo: 0x92900101 (id=9290, type=0x01, func=0x01 (MultiFunc))
Sub- Device ID: 0x0100
Firmware Date/Time: 0x10142016 0x00000000 (10/14/2016 00:00:00)
Firmware Revision: 0x00030002 (0003.0002)
Firm ware Flavor Code: 0x00000000 (0) ()
Number of Advanced IP Cores: 0x00000000 (0)
Board Serial Number: 0x000181cd (98765)
Board SPROM Revision: 0x0000 (0)
FPGA Chip Temperature: 0x25 (37 degree C, 98.6 degree F)
Run Level Sector Number: 0x64 (100)
Multi - Firmware Support: Ox1 (Yes)
MSI Support: Enabled
IRQ Level: 57
Calibration Reference: 9.91 Volts

HHHHHHI A Board 1 HHHHHHHH R
Version: 22. 7.2
Build: Dec 29 2017, 11:53:22
Module: ccurpmfc
Board Index: 0 (PCle - CCUR_FPGA_PMFC)
Bus: Ox0 5
Slot: 0x00
Func: 0x00
Vendor ID: 0x1542
Sub- Vendor ID: 0x1542
Board Info: 0x92900020 (id=9290, type=0x00, func=0x20 ( IpC oreCOS))
Sub- Device ID: 0x0100
Firmware Date/Time: 0x09292016 0x00093204 (09/29/2016 09:32:04)
Firmware Revision: 0x00050002 (0005.0002)
Firmware Flavor Code: 0x47453031 (1195716657) (GEO1)
Number of Advanced IP Cores: 0x00000001 (1)
Board Serial Number: 0x000a33b7 (668599)
Board SPROM Revision: 0x0000 (0)
FPGA Chip Temperature: 0x26 (38 degree C, 100.4 degree F)
Run Level Sector Number: 0x 64 (100)
Multi - Firmware Support: Ox1 (Yes)
MSI Support: Enabled
IRQ Level: 57
Calibration Reference: 9.91 Volts

Jccurpmfc_info-l v
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it Board O #tiHHiHHItHEH ]
Version: 22. 72
Build: Dec 29 2017, 11:53:22
Module: ccurpmfc
Board Index: 0 (PCle
Bus: 0x06
Slot: 0x00
Func: 0x00
Vendor ID: 0x1542
Sub- Vendor ID: 0x1542
Board Info: 0x92900101 (id=9290, type=0x01, func=0x01 (MultiFunc))
Sub- Device ID: 0x0100
Firmware Date/Time: 0x10142016 0x00000000 (10/14/2016 00:00:00)
Firmware Revision: 0x00030002 (0003.0002)
Firmware Flavor Code: 0x00000000 (0) ()
Number of Advanced IP Cor es: 0x00000000 (0)
Board Serial Number: 0x000181cd (98765)
Board SPROM Revision: 0x0000 (0)
FPGA Chip Temperature: 0x25 (37 degree C, 98.6 degree F)
Run Level Sector Number: 0x64 (100)
Multi - Firmw are Support: 0x1 (Yes)
MSI Support: Enabled
IRQ Level: 57
Calibration Reference: 9.91 Volts

- CCUR_FPGA_PMFC)

--- ADC Information  ---
Maximum Voltage Range: 10 Volts
Nunber of ADCs: 2
Number of ADC Channels: 16
Number of ADC Resolution: 16 Bits
All ADC Channels Mask: 0x0000ffff
Maximum ADC Fifo Threshold: 0x00020000

--- DAC Information = ---
Maximum Voltage Ra nge: 20 Volts
Number of DACs: 4
Number of DAC Channels: 16
Number of DAC Resolution: 16 Bits
All DAC Channels Mask: 0x0000ffff

--- DIO Information
Number of DIO Channels: 96
Number of DIO Ports: 24
Number of DIO Channels/Port: 4
Number of DIO Registers: 3
Number of DIO Channels/Register: 32

--- DMA Information = ---
Driver DMA Size: 524288
Num of Trans  Thl Entries: 8
Avalon Page Bits: 20
Avalon Page Size: 1048576
TX Interface Base: 8388608
DMA Maximum Engines: 2
DMA Maximum Burst Size: 1024
DMA Maximum Transactions: 32
DMA Maximum Size: 1048576
DMA Width in Bytes: 4
DMA Fire Command: 140

--- Analog/DMA Interrupt Information
Interrupt Count: 0
DMA 0 Count: 0
DMA 1 Count: 0
Interrupts Occurred Mask: 0x00000000
Wakeup Interrupt Mask: 0x00000000

Timeout Seconds: 0
DMA Control: 0x00000000

--- DIO COS Interrupt Information
DIO Interrupt Count: 0
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DIO Group 0 COS Count:
DIO Group 1 COS Count:
DIO Group 2 COS Count:
DIO Group 0 COS OVFL Count:
DIO Group 1 COS OVFL Count:
DIO Group 2 COS OVFL Count: 0
Interrupts Occurred Mask: 0x00000000
Wakeup Interrupt Mask: 0x00000000
DIO Group 0 COS Status: 0x00000000
DIO Group 1 COS Status: 0x00000000
DIO Group 2 COS Status: 0x00000000
DIO Group 0 COS Ovfl Stat us: 0x00000000
DIO Group 1 COS Ovfl Status: 0x00000000
DIO Group 2 COS Ovfl Status: 0x00000000

©COCooo

--- Memory Regions Information
Region 0: Addr=0xc7b10000 Size=32768 (0x8000)

Region 2: Addr=0xc7b00000 Size=65536 (0x10000)

P Board 1 #HHHHEHHHHHEHHEHHT
Version: 22. 72
Build: Dec29 2017, 11:53:22

Module: ccurpmfc
Board Index: 0 (PCle - CCUR_FPGA_PMFC)
Bus: Ox0 5
Slot: 0x00
Func: 0x00
Vendor ID: 0x1542
Sub- Vendor ID: 0x1542
Board Info: 0x92900020 (id=9290, type=0x00, func=0x20 ( IpCoreCOS)
Sub- Device ID: 0x0100
Firmware Date/Time: 0x09292016 0x00093204 (09/29/2016 09:32:04)
Firmware Revision: 0x00050002 ( 0005.0002)
Firmware Flavor Code: 0x47453031 (1195716657) (GEO1)
Number of Advanced IP Cores: 0x00000001 (1)
Board Serial Number: 0x000a33b7 (668599)
Board SPROM Revision: 0x0000 (0)
FPGA Chip Tempera ture: 0x26 (38 degree C, 100.4 degree F)
Run Level Sector Number: 0x64 (100)
Multi - Firmware Support: 0x1 (Yes)
MSI Support: Enabled
IRQ Level: 57
Calibration Reference: 9.91 Vo Its

--- ADC Information  ---
Maximum Voltage Range: 10 Volts
Number of ADCs: 2
Number of ADC Channels: 16
Number of ADC Resolution: 16 Bits
All ADC Channels Mask: 0x0000ffff
Maximum ADC Fifo Threshold: 0x00020000

--- DAC Information  ---
Maximum Voltage Range: 20 Volts
Number of DACs: 4
Number of DAC Channels: 16
Number of DAC Resolution: 16 Bits
AllD AC Channels Mask: 0x0000ffff

--- DIO Information
Number of DIO Channels: 96
Number of DIO Ports: 24
Number of DIO Channels/Port: 4
Number of DIO Registers: 3
Number of DIO Channels/Register: 32

--- DMA Information  ---
Driver DMA Size: 524288
Num of Trans Tbl Entries: 8
Avalon Page Bits: 20
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Avalon Page Size: 1048576
TX Interface Base: 8388608
DMA Maximum Engines: 2
DMA Maximum Burst Size: 1024

DMA Maximum Transactions: 32

DMA Maximum Size: 1048576
DMA Width in Bytes: 4

DMA Fire Command: 140

--- Analog/DMA Interrupt Information  ---

Interrupt Count: 0
DMA 0 Count: 0
DMA 1 Count: 0

Interrupts Occurred Mask: 0x00000000
Wakeup Interrupt Mask: 0x00000000

Timeout Seconds: 0

DMA Control: 0x00000000

--- DIO COS Interrupt Information
DIO Interrupt Count: 0
DIO Group 0 COS Count: 0
DIO Group 1 COS Count: 0
DIO Group 2 COS Count: 0
DIO Grou p 0 COS OVFL Count: 0
DIO Group 1 COS OVFL Count: 0
DIO Group 2 COS OVFL Count: 0
Interrupts Occurred Mask: 0x00000000
Wakeup Interrupt Mask: 0x00000000
DIO Group 0 COS Status: 0x00000000
DIO Group1l COS Status: 0x00000000
DIO Group 2 COS Status: 0x00000000
DIO Group 0 COS Ovfl Status: 0x00000000
DIO Group 1 COS Ovfl Status: 0x00000000
DIO Group 2 COS Ovfl Status: 0x00000000

--- Ip Core Information
IpCore Code [00]: 0x0000000c ([12]: CCURPMFC_IPCODE_CHANGE_OF_STATE -
Change of State)
IpCore Revision [00]: 0x00030001 (0003.0001)
IpCore Offset [00]: 0x00013400
IpCore Information [00]: 0x00000001
IpCo re Mapped Pointer [00]: 0x7ffff7fea400

--- Memory Regions Information

Region 0: Addr=0xc4920000 Size=32768 (0x8000)
Region 2: Addr=0xc4900000 Size=131072 (0x20000)

3.2.16 lib/ccurpmfc_transfer
This test performs various DMA and Programmed I/O transfers between the board components and the PCI

memory.
Usage: ./ccurpmfc_transfer [ -bBoard][ -cCaseNum][ -i][ -!|LoopCnt]
[ - s XferSize]
-b Board (Board number -- defaul tis0)
- ¢ CaseNum (Select Case Numbers -- default = ALL CASES)
-c4,1,7 -9 selectcase 1,4,7,8,9)
-c8 - select case 8 to end)
-c -3 select case 1,2,3)
- (Enable Interrupts -- default = Disable)
-1 LoopCnt (Loop Count -- default is 100)
- s XferSize (Avalon Ram Xfer Size in bytes -- default is 32768)
Example display:
Jccurpmfc transfer

local_ptr=0x7ffff7fe7000
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Size of Avalon RAM = 32768 (0x00008000)
Physical Memory Information:

UserPID =19913
PhysMemPtr  =0x799c8000
DriverVirtMemPtr=0xffff8800799c8000
MmapedUserMemPtr=0x7ffff7fd5000
PhysMemSize  =0x00008000
PhysMemSizeFreed=0x00000000
EntryInTxTbl =0
NumOfEntriesUsed=1

1: Memory - > Avalon RAM (DMAO) (Size=0x8000): 100 (1358.47 us, 24.12 MBytes/Sec)
2: Memory - > Avalon RAM (DMA1) (Size=0x8000): 100 (1358.11 us, 24.13 MBytes/Sec)
3: Memory - > Avalon RAM (PIO) (Size=0x8000): 100 (688.09 us, 47.62 MBytes/Sec)
4: Avalon RAM - > Memory (DMAO) (Size=0x8000): 100 (1509.97 us, 21.70 MBytes/Sec)
5: Avalon RAM - > Memory (DMA1) (Size=0x8000): 100 (1509.92 us, 21.70 MBytes/Sec)
6: Avalon RAM - > Memory (PIO) (Size=0x8000): 100 (6192.22 us, 5.29 MBytes/Sec)
7: Memory - > Avalon ADC Calibration (DMAO) (Size=0x40): 10000 (9.39 us, 6.82 MBytes/Sec))
8: Memory - > Avalon ADC Calibration (DMA1) (Size=0x40): 10000 (9.40 us, 6.81 MByt es/Sec)
9: Memory - > Avalon ADC Calibration (P1O) (Size=0x40): 10000 (0.18 us, 355.51 MBytes/Sec)
10: Avalon ADC Calibration - > Memory (DMAO) (Size=0x40): 10000 (9.98 us, 6.41 MBytes/Sec))
11: Avalon ADC Calibration - > Memory (DMA1) (Size=0x40): 10000 (9.99 us, 6.41 MBytes/Sec))
12: Avalon ADC Calibration - > Memory (PIlO) (Size=0x40): 10000 (13.61 us, 4.70 MBytes/Sec)
13: Memory - > Avalon SDRAM(FIFO) (DMAO) (Size=0x8000): 100 (1358.64 us, 24.12 MBytes/Sec)
14: Memory - > Avalon SDRAM(FIFO) (DMAL) ( Size=0x8000): 100 (1358.43 us, 24.12 MBytes/Sec)
15: Memory - > Avalon SDRAM(FIFO) (PIO) (Size=0x8000): 100 (1388.21 us, 23.60 MBytes/Sec)
16: Avalon SDRAM(FIFO) - > Memory (DMAO) (Size=0x8000): 100 (2005.77 us, 16.34 MBytes/Sec)
17: Avalon SDRAM(F IFO) -> Memory (DMAL) (Size=0x8000): 100 (2005.88 us, 16.34 MBytes/Sec)
18: Avalon SDRAM(FIFO) - > Memory (PIO) (Size=0x8000): 100 (14340.24 us, 2.29 MBytes/Sec)
**xk Test Passed **+*
3.2.17 lib/ccurpmfc_tst lib
This is an interactive test thatcesses thearious supported API calls.
Usage: ./ccur pmfc _tst lib [ - b board]
- b board: board number -- default board is 0
Example display:
Jccupmfc_tst_lib
Device Name: /dev/ccurpmfcO
01 = Abort DMA 02 = Clear Driver Error
03 = Clear Library Error 04 = Display BOARD Registers
05 = Display CONFIG Registers 06 = Dump Physical Memory List
07 = Get All Boards Driver Information 08 = Get Board CSR
09 = Get Board Information 10 = Get Driver Error
11 = Get Driver Information 12 = Get Library Error
13 = Get Mapped Config Pointer 14 = Get Ma pped Driver/Library Pointer
15 = Get Mapped Local Pointer 16 = Get Physical Memory
17 = Get Test Bus Control 18 = Get Value
19 = Initialize Board 20 = MMap Physical Memory
21 = Munmap Physical Memory 22 = Reload Firmware
23 = Reset Board 24 = Set Board CSR
25 = Set Test Bus Control 26 = Set Value
27 =### ADC MENU ### 28 = ### CALIBRATION MENU ###
29 = ### CLOCK GENERATOR MENU ### 30 = ### DAC MENU ###
31 =### DIO MENU # ## 32 =### INTERRUPT MENU ###
33 = ### |P CORE MENU ### 34 - ### SDRAM MENU ###
35 =### SPROM MENU ###
Main Selection (‘h'=display menu, 'q'=quit) ->
Main Selection (‘h'=display menu, 'q'=quit) -> 27

Command: ADC_menu()

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,

copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page2000f 205



01 = ADC Activate 02 = ADC Disable

03 =A DC Driver Read Operation 04 = ADC Get CSR
05 = ADC Get Driver Read Mode 06 = ADC Get FIFO Channel Select
07 = ADC Get FIFO Information 08 = ADC Get FIFO Threshold
09 = ADC Read Channels 10 = ADC Reset FIFO
11 = ADC Set CSR 12 = ADC Set Driver Read Mode
13 = ADC Set FIFO Channel Select 14 = ADC Set FIFO Threshold
ADC Selection (‘h'=display menu, 'g'=quit) ->
Main Selection (‘h'=display menu, 'g'=quit) -> 28
Command: calibration_menu()
01 = ADC: Get Calibrated Values 02 = ADC: Perform Auto Calibration
03 = ADC: Perform External Negative Calib. 04 = ADC: Perform External Offset Calib.
05 = ADC: Perform External Positive Calib. 06 = ADC: Perform Negati ve Calibration
07 = ADC: Perform Offset Calibration 08 = ADC: Perform Positive Calibration
09 = ADC: Read Channels Calibration 10 = ADC: Reset Calibration
11 = ADC: Write Channels Calibration 1 2 = DAC: Get Calibrated Values
13 = DAC: Perform Auto Calibration 14 = DAC: Perform Gain Calibration
15 = DAC: Perform Offset Calibration 16 = DAC: Read Channels Calibration
17 = DAC: Reset Calibra tion 18 = DAC: Write Channels Calibration
19 = Get Calibration CSR 20 = Set Calibration CSR
Calibration Selection (*h'=display menu, 'g'=quit) ->
Main Selection (‘h'=display menu, 'g'=quit) -> 29
Command: clock_generator_menu()
01 = Clock Get Generator CSR 02 = Clock Get Generator Dividers
03 = Clock Get Generator In formation 04 = Clock Get Generator Input Clock Enable

05 = Clock Get Generator Input Clock Select 06 = Clock Get Generator Input Clock Status
07 = Clock Get Generator Output Config 08 = Clock Get Generator Output Format
09 = Clock Get Generator Output Mode 10 = Clock Get Generator Output Mux

11 = Clock Get Generator P - Divider Enable 12 = Clock Get Generator Revision
13 = Clock Get Generator Value 14 = Clock Get Generator Volt age Select
15 = Clock Get Generator Zero Delay 16 = Clock Set Generator CSR
17 = Clock Set Generator Dividers 18 = Clock Set Generator Input Clock Enable
19 = Clock Set Generator Input Clock Select 20 =C lock Set Generator Output Config
21 = Clock Set Generator Output Format 22 = Clock Set Generator Output Mode
23 = Clock Set Generator Output Mux 24 = Clock Set Generator P - Divider Enable
25 = Clock Set Generator Val ue 26 = Clock Set Generator Voltage Select
27 = Clock Set Generator Zero Delay 28 = Compute All Output Clocks
29 = Program All Output Clocks 30 = Read Clock Registers
31 = Reset Clock (Hardware) 32 = Soft Reset
33 = Update Clock Generator Divider 34 = Write Clock Registers
Clock Generator Selection (‘h'=display menu, 'q'=quit) ->
Main Selection (‘h'=display menu, 'g'=quit) -> 30
Command: DAC_menu()
01 = DAC Activate 02 = DAC Disable
03 = DAC Driver Wri te Operation 04 = DAC Get CSR
05 = DAC Get Driver Write Mode 06 = DAC Get FIFO Channel Select
07 = DAC Get FIFO Information 08 = DAC Get FIFO Threshold
09 = DAC Get FIFO Write Count 10 = DAC Get Update Select
11 = DAC ReadBack Channels 12 = DAC Read Channels
13 = DAC Reset FIFO 14 = DAC Set CSR
15 = DAC Set Driver Write Mode 16 = DAC Set FIFO Channel Select
17 = DAC Set FIFO Threshold 18 = DAC Set FIFO Write Count
19 = DAC Set Update Select 20 = DAC Write Channels
DAC Selection (‘h'=display menu, 'g'=quit) ->
Main Selection (‘h'=display menu, 'q'=quit) -> 31
Command: DIO_menu()
01 = DIO Activate 02 = DIO Disable
03 = DIO Get Channels Polarity 04 = DIO Get COS Channels Edge Sense
05 = DIO Get COS Channels Enable 06 = DIO Get COS Chann els Mode
07 = DIO Get COS Channels Overflow 08 = DIO Get COS Channels Status
09 = DIO Get Input Channels Filter 10 = DIO Get Input Snapshot
11 = DIO Get Mode 12 = DIO Get Output Sync
13 = DIO Get Ports Direction 14 = DIO Information
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15 = DIO Read Custom Channels 16 = DIO Read Input Channels

17 = DIO Read Output Channels 18 = DIO Set Channels Polarity
19 = DIO Set COS Channels Edge Sense 20 = DIO Set COS Channels Enable
21 = DIO Set COS Channels Mode 22 = DIO Set Input Channels Filter
23 = DIO Set Input Snapshot 24 = DIO Set Mode
25 = DIO Set Output Sync 26 = DIO Set Ports Direction
27 = DIO Set Ports Direction to Inputs 28 = DIO Set Ports Dire ction to Outputs
29 = DIO Write Output Channels 30 = DIO Write Output Channels High
31 = DIO Write Output Channels Low
DIO Selection (‘h'=display menu, 'g'=quit) ->
Main Selection (‘h'=display menu, 'q'=quit) -> 32
Command: interrupt_menu()
01 =Add Irq 02 = Disable Pci Interrupts
03 = Enable Pci Interrupts 04 = Get Interrupt Status
05 = Get Interrupt Timeout 06 = Remove Irq
07 = Set Interrupt Status 08 = Set Interrupt Timeout
Interrupt Select ion (‘h'=display menu, 'g'=quit) ->
Main Selection (‘h'=display menu, 'q'=quit) -> 33
Command: IPCORE_menu()
01 = IpCore COS Activate 02 =1pC ore COS Configure
03 = IpCore COS Disable 04 = IpCore COS Get Information
05 = IpCore COS Read 06 = IpCore COS Read (AGAIN)
07 = IpCore COS Start/Stop Cap ture 08 = IpCore Get Ip Information
09 = IpCore Get Ip Mapped Pointer
IP Core Selection (‘h'=display menu, 'g'=quit) ->
Main S election (‘h'=display menu, 'q'=quit) -> 34
Command: SDRAM_menu()
01 = SDRAM Activate 02 = SDRAM Disable
03 = SDRAM Get CSR 04 = SDRAM Read
05 = SDRAM Set CSR 06 = SDRAM Write
SDRAM Selection (‘h'=display menu, 'g'=quit) ->
Main Selection (‘h'=displa y menu, 'g'=quit) -> 35
Command: SPROM_menu()
01 = Clear Serial Prom 02 = Read Serial Prom
03 = Read Serial Prom Item 04 = Write Override
05 = Write Serial Pr om 06 = Write Serial Prom Item
SPROM Selection (‘h'=display menu, 'q'=quit) ->

3.2.18 lib/IpCore/ccurpmfc_ipcore_cos
This program dmonstrates the features of the IP Core Change of State card.

Usage: ./ccurpmfc_ipcore_cos [ -bBoard][ -cChannelMask][ - d Delay]
[ - D DMAEnNngineNo] [ - F DebugFile] [ - | LoopCnt]
[ - m XferMode][ - n Ele ment2Display] [ - T TestNumber]
[ - V VerifyPattern] [ - w Control] [ - X]
- b Board (Board number  -- default board is 0)

- ¢ ChannelsMask (select channels mask)
- CO@XXXXXXXX  (Channels 31..00=XXXXXXXX in Hex)
- CL@XXXXXXXX  (Channels 63..32=XXXXXXXX in Hex)

- d Delay (Delay in milli -secs between screen refresh -- default is 0)
- D DMAEngineNo  (DMA Engine number -- default = 1)
- F DebugFile (Debug file with menu display -- default "=== None ===")
@DebugFile  (Debug file without display)
@ (No debug file and no display)
- | LoopCnt (Loop Count - default = 0)
- m XferMode (Transfer Mode -- default = DMA)
-md (Library ccurPMFC_Transfer_Dat a(): DMA mode)
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-mp (Library ccurPMFC_Transfer_Data():
- n Element2Display (Number of Elements to Display

Progammed I/O mode)
T- defaultis 128 )

- T TestNumber  (Execute Self test O=alternate or 1=increment pattern)
-TO (Atlernate pattern test - AAAAAAAA/55555555)
-T1 (Increment pattern test)

-V VerifyPattern (Verify capture rate, increment or alternate test pattern)

-Vr (compute capture rate)

-Vp (verify increment or alternate test pattern ( -wincor  -walt))
- w Control (select control: Normal/Test(increment/alternate pattern,

div=1,2,4,8,16,32,64,128), Start/Stop

-wte -wsta  (select 'test; mode and 'start' capture)

-wn - wStop (select 'normal’ mode and 'stop’ capture)

-walt -wtest (select alternation - 5555/AAAA' and 'test' mode capture)

-winc -wtest (select 'increment - 5555/AAAA' and 'test' mode capture)

-winc -w128 - wtest

(select i ncrement
time divider of 128)

- 5555/AAAA' and 'test' mode capture with

- X (Skip decoding of timestamp)
e.g. ./ccurpmfc_ipcore_cos - c0@ffff - cl@ffffo000 - wtest - wstart (select channels
00..15 and 63..48, test mode, start capture)
Jccurpmfc_ipcore_cos - COOffffffff - C1@ffffffff -wtest -walt -wstart -Vp
(verify alternate 5555/AAAA pattern)
Jccurpmfc_ipcore_cos - TO (verify alternate 5555/AAAA patte rn)

Jccurpmfc_ipcore_cos - T1 (verify increment pattern test)

Example display:

Jccurpmfc_ipcore_cosbl1T1

Board Number[ -b]:1
Delay [ - d]: 20 milli - seconds
DMA Engine[ -D]:1

Loop Count [
Transfer Mode [
Number of Elements to Display [ -nj: 24
Verify Pattern [ - V]: Incrementing
COS Control: 0x0000070f (En

- I]: **Forever***
-m]: (- d) Library ccurPMFC_Transfer_Data(): DMA 1/O

able, Test Mode[Increment, Div=128], Start
Capture)
COS Status: 0x9a500004 (Enabled, No Overflow, FIFO not Full)
COS Channel Mask: Oxffffffff Oxffffffff (63..32 31..0)
COS FIFO Count: 0x0000007c (124)
Number of Overflows Occurred: 0
ScanCount: 1218
Number of Elements Returned: 31, Total COS Occurred: 37706

Read Duration (microsecs): 34.674 (min= 17.104/max= 42.532/ave= 34.769)
Element Tim eStamp (Raw) ChannelMask TimeStamp (Decoded)
63....32 31....00 63...32 31....00 Day:HH:MM:SS:Mil.MicroSec

1 00000000 49958001 - 0000932c 0000932c - 000:00:00:24:690.688020
2 00000000 49960001 - 0000932d 0000932d - 000:00:00:24:691.343380
3 00000000 49968001 - 0000932e 0000932e - 000:00:00:24:691.998740
4 00000000 49970001 - 0000932f 0000932f - 000:00:00:24:692.654100
5 00000000 49978001 - 00009330 00009330 - 000:00:00:24:693.309460
6 000000 0049980001 - 00009331 00009331 - 000:00:00:24:693.964820
7 00000000 49988001 - 00009332 00009332 - 000:00:00:24:694.620180
8 00000000 49990001 - 00009333 00009333 - 000:00:00:24:695.275540
9 00000000 49998001 - 00009334 00009334 - 000:00:00:24:695.930900
10 00000000 49920001 - 00009335 00009335 - 000:00:00:24:696.586260
11 00000000 499a8001 - 00009336 00009336 - 000:00:00:24:697.241620
12 00000000 499b0001 - 00009337 00009337 - 000:00:00:24:697.896980
13 0000000 0499b8001 - 00009338 00009338 - 000:00:00:24:698.552340
14 00000000 499c0001 - 00009339 00009339 - 000:00:00:24:699.207700
15 00000000 499¢8001 - 0000933a 0000933a - 000:00:00:24:699.863060
16 00000000 499d0001 - 0000933b 0000933b - 000: 00:00:24:700.518420
17 00000000 499d8001 - 0000933c 0000933c - 000:00:00:24:701.173780
18 00000000 499e0001 - 0000933d 0000933d - 000:00:00:24:701.829140
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19 00000000 499e8001 - 0000933e 0000933e - 000:00:00:24:702.484500

20 00000000 499f0001 - 0000933f 0000933f - 000:00:00:24:703.139860
21 00000000 499f8001 - 00009340 00009340 - 000:00:00:24:703.795220
22 00000000 49200001 - 00009341 00009341 - 000:00:00:24:704.450580
23 00000000 49208001 - 00009342 00009342 - 000:0 0:00:24:705.105940
24 00000000 49210001 - 00009343 00009343 - 000:00:00:24:705.761300

3.2.19 lib/Sprom/ccurpmfc_sprom
This is a simple program to demonstrate sprom access.

Usage: ./ccurpmfc_sprom [ -bboard][ -C]J[ -D][ - S serialNo]
- b <board> B oard #, default = 0)
-C (Clear ENTIRE serial PROM first)
-D (Dump entire serial prom)
- S <serialNo> (Program board serial number)

e.g. ./ccurpmfc_sprom -C - > Clear Entire Serial Prom Fi rst
Jccurpmfc_sprom -D - > Dump Entire Serial Prom
Jccurpmfc_sprom - S$12345678 - > Write Serial Number

Example display:

JSprom/ccurpmfc_sprom

Device Name: /dev/ccurpmfcO
Board Serial Number: 12345 (0x00003039)
Serial PROM Revision: 0 (0x0000)

All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page204of 205



All information contained in this document is confidential and proprietary to ConcurrenfReal No part of iis document may be reproduced,
transmitted, in any form, without the prior written permission of Concurrent-Rem. No license, expressed or implied, under any patent,
copyright or trade secret right is granted or implied by the conveyance of thisieioc

Page205of 205



