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1. Introduction

This document provides the software interface to the ccrtngfc driver which communicates with the Concurrent
Real-Time PCI Express Next Generation FPGA 1/0 Card (NGFC). Low-level programming is contained in the
Concurrent Real-Time PCle Next Generation FPGA 1/0 Cards (NGFC) Design Specification (No. 0610111)
which is a CCRT internal document that is not supplied to the customer.

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

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

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

1.1 Related Documents

e PCle Next Generaton FPGA Driver Installation on RedHawk Release Notes by Concurrent Real-Time.

e PCle Next Generation FPGA Driver Technical Guide by Concurrent Real-Time.

e PCle Next Generation FPGA Card 1/0 (NGFC) Design Specification (No. 0610111) by Concurrent Real-Time
(internal document).

2. Software Support

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

2.1 Direct Driver Access

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

int fp;
fp = open(“/dev/ccrtngfco”, O_RDWR);

The file pointer ‘fp’ is then used as an argument to other system calls. The user can also supply the
O_NONBLOCK flag if the user does not wish to block waiting for reads to complete. In that case, if the read is not
satisfied, the call will fail. The device name specified is of the format “/dev/ccrtngfc<num>" where num is a digit
0..39 which represents the board number that is to be accessed. Basically, the driver only allows one application to
open a board at a time. The reason for this is that the application can have full access to the card, even at the board
and API level. If another application were to communicate with the same card concurrently, the results would be
unpredictable unless proper synchronization between applications is performed external to the driver API.

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

Each Next Generation FPGA card can have installed in it one to two daughter cards that are capable of having their
own unique capabilities. They can also be opened via the open(2) system call, however, there is a lot of
dependendencies and interactions between the main and daughter cards, therefore, that information will not be
discussed. In this case, when attempting to access daughter cards, you must open the main board and the daughter
cards via the supplied API calls.

2.1.2 ioctl(2) system call

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

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

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

Driver IOCTL command:

IOCTL_CCRTNGFC_ADD_IRQ
IOCTL_CCRTNGFC_DISABLE_PCI_INTERRUPTS
TOCTL_CCRTNGFC_ENABLE_PCI_INTERRUPTS
IOCTL_CCRTNGFC_GET_DRIVER_ERROR
IOCTL_CCRTNGFC_GET_DRIVER_INFO
IOCTL_CCRTNGFC_GET_PHYSICAL_MEMORY
IOCTL_CCRTNGFC_INIT_BOARD
IOCTL_CCRTNGFC_INTERRUPT_TIMEOUT SECONDS
IOCTL_CCRTNGFC_MMAP_SELECT
IOCTL_CCRTNGFC_NO_COMMAND
IOCTL_CCRTNGFC_PCI_CONFIG_REGISTERS
IOCTL_CCRTNGFC_REMOVE_IRQ
IOCTL_CCRTNGFC_RESET_BOARD
IOCTL_CCRTNGFC_WAIT_FOR_INTERRUPT
IOCTL_CCRTNGFC_RELOAD_FIRMWARE
TOCTL_CCRTNGFC_GET_ALL_BOARDS_DRIVER_INFO
IOCTL_CCRTNGFC_LDIO_WAKEUP_COS_INTERRUPT
IOCTL_CCRTNGFC_LDIO_WAIT_FOR_COS_INTERRUPT
IOCTL_CCRTNGFC_WAIT FOR_MSGDMA_INTERRUPT

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

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

IOCTL_CCRTNGFC_GET_DRIVER_ERROR: The argument supplied to this ioctl is a pointer to the
ccrtngfc_user_error_t structure. Information on the structure is located in the ccrtngfc_user.h include file. The
error returned is the last reported error by the driver. If the argument pointer is NULL, the current error is reset to
CCRTNGFC_SUCCESS.

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

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

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

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

IOCTL_CCRTNGFC_MMAP_SELECT: The argument to this ioctl is a pointer to the ccrtngfc_mmap_select t
structure. Information on the structure is located in the ccrtngfc_user.h include file. This call needs to be made
prior to the mmap(2) system call so as to direct the mmap(2) call to perform the requested mapping specified by
this ioctl. The four possible mappings that are performed by the driver are to mmap the local register space
(CCRTNGFC_SELECT_LOCAL_MMAP), the configuration register space
(CCRTNGFC_SELECT_CONFIG_MMAP) the physical memory (CCRTNGFC_SELECT_PHYS_MEM_MMAP)
that is  created by  the mmap(2) system call and the  driver/library mapping
(CCRTNGFC_SELECT_DRIVER_LIBRARY_MMAP).

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

IOCTL_CCRTNGFC PCI_CONFIG _REGISTERS: The argument supplied to this ioctl is a pointer to the
ccrtngfc_pci_config_reg_addr_mapping_t structure whose definition is located in the ccrtngfc_user.h include file.

IOCTL_CCRTNGFC REMOVE _IRQ: This ioctl does not have any arguments. Its purpose is to remove the
interrupt handler that was previously setup. The interrupt handler is managed internally by the driver and the
library. The user should not issue this call, otherwise reads will time out.

IOCTL_CCRTNGFC RESET BOARD: This ioctl does not have any arguments. This call resets the board to a
known initial default state. This call is currently identical to the IOCTL_CCRTNGFC_INIT_BOARD call.

IOCTL CCRTNGFC WAIT_FOR_INTERRUPT: The argument to this ioctl is a pointer to the
ccrtngfc_driver_int_t structure. Information on the structure is located in the ccrtngfc_user.h include file. The user
can wait for a DMA or Analog signal complete interrupt. If a time out value greater than zero is specified, the call
will time out after the specified seconds, otherwise it will not time out.
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IOCTL _CCRTNGFC RELOAD FIRMWARE: This ioctl does not have any arguments. This call performs a reload
of the latest firmware that was loaded into the board. Typically, this is used after a new firmware has been
installed. It eliminates the need to reboot the kernel after a firmware update.

IOCTL_CCRTNGFC_GET_ALL BOARDS DRIVER_INFO: The argument to this ioctl is a pointer to
ccrtngfc_all_boards_driver_info. It provides the ability to supply all driver information for all the ccrtngfc cards in
the system to the user.

IOCTL_CCRTNGFC_LDIO_WAKEUP_COS_INTERRUPT: This ioctl does not have any arguments The purpose
of this call is to wake up a process that is blocked using the

IOCTL _CCRTNGFC LDIO WAIT FOR_COS_INTERRUPT: This ioctl waits for a LIO/DIO change-of-state
interrupt.

\

IOCTL_CCRTNGFC_LDIO WAIT_FOR_COS INTERRUPT: The argument to this ioctl is a pointer to the
ccrtngfc_driver_Idio_cos_int_t structure. Information on the structure is located in the ccrtngfc_user.h include file.
The user can wait for a LIO/DIO complete interrupt with the WakeupinterruptMas mask. This call blocks
indefinitely until a LIO/DIO change-of-state interrupt occurs. If a change-of-state interrupt occurs, this call returns
useful LIO/DIO related statistics to the wuser. To cancel a pending wait, users can use the
IOCTL_CCRTNGFC_LDIO_WAKEUP_COS_INTERRUPT ioctl() call.

IOCTL_CCRTNGFC _WAIT FOR_MSGDMA INTERRUPT: This ioctl waits for a MsgDma interrupt. The
argument to this ioctl is a pointer to the ccrtngfc_driver_int_t structure. Information on the structure is located in
the ccrtngfc_user.h include file.

2.1.3 mmap(2) system call

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

int *munmap_local_ptr;
ccrtngfc_local_ctrl _data_t *local_ptr;
ccrtngfc_mmap_select_t mmap_select;
unsigned long mmap_local_size;

mmap_select.select = CCRTNGFC_SELECT_LOCAL_MMAP;
mmap_select.offset = 0;

mmap_select.size = 0;

ioctl(fp, IOCTL_CCRTNGFC_MMAP_SELECT, (void *)&mmap_select);
mmap_local_size = mmap_select.size;

munmap_local ptr = (int *) mmap((caddr_t)e, map_local size,
(PROT_READ|PROT_WRITE), MAP_SHARED, fp, ©);

local_ptr
local_ptr

(ccrtngfc_local _ctrl _data_t *)munmap_local ptr;
(ccrtngfc_local ctrl data_t *)((char *)local ptr + mmap_select.offset);

if(munmap_local ptr != NULL)
munmap ((void *)munmap_local ptr, mmap_local size);
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2.2 Application Program Interface (API) Access
The API is the recommended method of communicating with the board for most users.

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

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

The following are a list of calls that are available.

2.2.1 ccrtNGFC_Add_Irq()

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

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

Input: void *Handle (Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (library not open)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

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

ccrtNGFC_BoardExpirationTimeRemaining(void *Handle,
time_t *SecondsToExpire,
ccrtngfc_date_string_t *GmtDateTimeString,
ccrtngfc_date_string_t *LocalDateTimeString,
_ccrtngfc_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)
ccrtngfc_date_string_t *GmtDateTimeString (GMT date/time
string)
char date[CCRTNGFC_DATE_TIME_STRING SIZE]
ccrtngfc_date_string_t *LocalDateTimeString (Local date/time
string)
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char date[CCRTNGFC_DATE_TIME_STRING_SIZE]
_ccrtngfc_firmware_state *FirmwareState (Firmware State)

# CCRTNGFC_FIRMWARE_STATE_UNRESTRICTED

# CCRTNGFC_FIRMWARE_STATE_RESTRICTED

# CCRTNGFC_FIRMWARE_STATE_EXPIRED

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (library not open)

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

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

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

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

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

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

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

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

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

2.2.3 ccrtNGFC_Clear_Driver_Error()
This call resets the last driver error that was maintained internally by the driver to CCRTNGFC_SUCCESS.
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_ccrtngfc_lib_error_number_t ccrtNGFC_Clear_Driver_Error(void *Handle)

Description: Clear any previously generated driver related error.

Input: void *Handle (Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

2.2.4 ccrtNGFC_Clear_Interrupt_Status()
This call clears the interrupt status.
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/******************************************************************************

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clear_Interrupt_Status (void *Handle,
ccrtngfc_interrupt_t *intr)

Description: Clear Interrupt Status

Input: void *Handle (handle pointer)
ccrtngfc_interrupt_t *intr (pointer to interrupt status)
_ccrtngfc_intsta_ldio_cos_t 1ldio_cos_module_int[CCRTNGFC_LDIO_MAX_MODULES];
# CCRTNGFC_INT_LDIO_COS_NONE
# CCRTNGFC_INT_LDIO_COS_RESET
# CCRTNGFC_INT_LDIO_COS_DO_NOT_CHANGE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region error)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

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

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

_ccrtngfc_lib_error_number_t ccrtNGFC_Clear_Lib_Error(void *Handle)

Description: Clear any previously generated library related error.

Input: void *Handle (Handle pointer)

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
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2.2.6 ccrtNGFC_Clock_Generator_Soft_Reset()
Perform a soft clock reset on all the output clocks.
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_ccrtngfc_lib_error_number_t ccrtNGFC_Clock_Generator_Soft_Reset(void *Handle)

Description: Perform Soft Reset to Clock Generator

Input: void *Handle (Handle pointer)

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
******************************************************************************/

2.2.7 ccrtNGFC_Clock _Get_Generator_CSR()

Return the clock generator control and status register.

/******************************************************************************
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_CSR (void *Handle,
ccrtngfc_clkgen_csr_t *CgCsr)

Description: Get Generator Control and Status information

Input: void *Handle (Handle pointer)
Output: ccrtngfc_clkgen_csr_t *CgCsr (pointer to clock
generator csr)
_ccrtngfc_clkgen_interface_t interface

# CCRTNGFC_CLOCK_GENERATOR_INTERFACE_IDLE

# CCRTNGFC_CLOCK_GENERATOR_INTERFACE_BUSY
_ccrtngfc_clkgen_output_t output

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_DISABLE

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_ENABLE
_ccrtngfc_clkgen_state_t state

# CCRTNGFC_CLOCK_GENERATOR_ACTIVE

# CCRTNGFC_CLOCK_GENERATOR_RESET

Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler
supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not
present)

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

2.2.8 ccrtNGFC_Clock _Get_Generator_Info()
This call returns the clock generator information for the selected output.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_Info (void *Handle,
_ccrtngfc_clock_generator_output_t  WhichOutput,
ccrtngfc_clock_generator_info_t *CgInfo)

Description: Get Clock Generator Information

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_O
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9S
Output: ccrtngfc_clock_generator_info_t  *CgInfo (pointer to clock
generator info)
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+

_ue4d M_divider_num
_u32 M_divider_den
_ue4d N_divider_num
_u32 N_divider_den
_u32 R_divider_value
_u32 R_divider
_ccrtngfc_cg_zero_delay_t ZeroDelay
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# CCRTNGFC_CG_ZERO_DELAY_MODE
# CCRTNGFC_CG_NORMAL_MODE
_ccrtngfc_cg_stat_ctrl_voltsel_t Voltage_select
# CCRTNGFC_CG_VOLTAGE_SELECT_1_8V
# CCRTNGFC_CG_VOLTAGE_SELECT_3_3V
_ccrtngfc_cg_input_xaxb_extclk_sel_t Input_xaxb_selection
# CCRTNGFC_CG_INPUT_XAXB_USE_CRYSTAL
# CCRTNGFC_CG_INPUT_XAXB_USE_EXTCLK_SOURCE
_ccrtngfc_cg_xaxb_power_down_t Input_xaxb_power
# CCRTNGFC_CG_XAXB_POWER_DOWN
# CCRTNGFC_CG_XAXB_DO_NOT_POWER_DOWN
ccrtngfc_clkgen_csr_t Clkcsr
_ccrtngfc_clkgen_interface_t interface
# CCRTNGFC_CLOCK_GENERATOR_INTERFACE_IDLE
# CCRTNGFC_CLOCK_GENERATOR_INTERFACE_BUSY
_ccrtngfc_clkgen_output_t output
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_DISABLE
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_ENABLE
_ccrtngfc_clkgen_state_t state
# CCRTNGFC_CLOCK_GENERATOR_ACTIVE
# CCRTNGFC_CLOCK_GENERATOR_RESET
ccrtngfc_clkgen_output_config_ t Config
_ccrtngfc_cg outcfg force_rdiv2_t force_rdiv2
# CCRTNGFC_CG_OUTPUT_CONFIG_DONT_FORCE_RDIV2
# CCRTNGFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
_ccrtngfc_cg outcfg_enable_t enable
# CCRTNGFC_CG_OUTPUT_CONFIG_DISABLE
# CCRTNGFC_CG_OUTPUT_CONFIG_ENABLE
_ccrtngfc_cg_outcfg_shutdown_t shutdown
# CCRTNGFC_CG_OUTPUT_CONFIG_POWER_UP
# CCRTNGFC_CG_OUTPUT_CONFIG_SHUTDOWN
ccrtngfc_clkgen_output_format_t Format
_ccrtngfc_cg outfmt_cmos_drive_t cmos_drive
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
_ccrtngfc_cg_outfmt_disable_state_t disable_state
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
_ccrtngfc_cg _outfmt_sync_t sync
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
_ccrtngfc_cg _outfmt_format_t format
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_CMOS
ccrtngfc_clkgen_output_mode_t Mode
_ccrtngfc_cg_outmode_amplitude_t amplitude
# CCRTNGFC_CG_OUTPUT_AMPLITUDE_CMOS
# CCRTNGFC_CG_OUTPUT_AMPLITUDE_LVDS
_ccrtngfc_cg_outmode_common_t common
# CCRTNGFC_CG_OUTPUT_COMMON_CMOS
# CCRTNGFC_CG_OUTPUT_COMMON_LVDS
# CCRTNGFC_CG_OUTPUT_COMMON_LVPECL
ccrtngfc_clkgen_output_mux_t Mux
_ccrtngfc_cg_outmux_inversion_t inversion
# CCRTNGFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCRTNGFC_CG_OUTPUT_MUX_IN_PHASE
# CCRTNGFC_CG_OUTPUT_MUX_INVERTED
# CCRTNGFC_CG_OUTPUT_MUX_OUT_OF PHASE
_ccrtngfc_cg_outmux_ndiv_select_t ndiv_mux
# CCRTNGFC_CG_OUTPUT_MUX_NDIV 0
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_1
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# CCRTNGFC_CG_OUTPUT_MUX_NDIV 2

# CCRTNGFC_CG_OUTPUT_MUX_NDIV_3

# CCRTNGFC_CG_OUTPUT_MUX_NDIV 4

ccrtngfc_clkgen_input_clock_enable_t Input_clock_enable

_ccrtngfc_cg_input_clock_enable_t input_0_clock

# CCRTNGFC_CG_INPUT_CLOCK_DISABLE

# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_1_clock

# CCRTNGFC_CG_INPUT_CLOCK_DISABLE

# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_2_clock

# CCRTNGFC_CG_INPUT_CLOCK_DISABLE

# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_fb_clock

# CCRTNGFC_CG_INPUT_CLOCK_DISABLE

# CCRTNGFC_CG_INPUT_CLOCK_ENABLE

ccrtngfc_clkgen_input_clock_select_t Input_clock_select

_ccrtngfc_cg_input_clock_select_control_t control

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_REG_CONTROL
_ccrtngfc_cg_input_clock_select_register_t select

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN®

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN1

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN2

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_INXAXB

ccrtngfc_pdiv_all info_t Pdiv_info
__u64 Pfb_divider
ccrtngfc_pdiv_info_t Po
__u6e4 Divider
_ccrtngfc_cg_pdiv_enable_t Enable

# CCRTNGFC_CG_PDIV_DISABLE
# CCRTNGFC_CG_PDIV_ENABLE
_ccrtngfc_cg pdiv_input_state_t State
# CCRTNGFC_CG_PDIV_INPUT_UNUSED
# CCRTNGFC_CG_PDIV_INPUT DISABLED
# CCRTNGFC_CG_PDIV_INPUT SELECTED

ccrtngfc_pdiv_info_t P1
__u64 Divider
_ccrtngfc_cg pdiv_enable_t Enable

# CCRTNGFC_CG_PDIV_DISABLE
# CCRTNGFC_CG_PDIV_ENABLE
_ccrtngfc_cg pdiv_input_state_t State
# CCRTNGFC_CG_PDIV_INPUT_UNUSED
# CCRTNGFC_CG_PDIV_INPUT_DISABLED
# CCRTNGFC_CG_PDIV_INPUT_SELECTED

ccrtngfc_pdiv_info_t P2
__u64 Divider
_ccrtngfc_cg_pdiv_enable_t Enable

# CCRTNGFC_CG_PDIV_DISABLE
# CCRTNGFC_CG_PDIV_ENABLE
_ccrtngfc_cg _pdiv_input_state_t State
# CCRTNGFC_CG_PDIV_INPUT_UNUSED
# CCRTNGFC_CG_PDIV_INPUT_DISABLED
# CCRTNGFC_CG_PDIV_INPUT_SELECTED

ccrtngfc_pdiv_info_t Pxaxb
__u64 Divider
_ccrtngfc_cg pdiv_enable_t Enable

# CCRTNGFC_CG_PDIV_DISABLE
# CCRTNGFC_CG_PDIV_ENABLE

_ccrtngfc_cg pdiv_input_state_t State
# CCRTNGFC_CG_PDIV_INPUT_UNUSED
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# CCRTNGFC_CG_PDIV_INPUT_DISABLED
# CCRTNGFC_CG_PDIV_INPUT_SELECTED

int Which_Pdiv_Selected
int P_Divider
long double OutputClockFrequency;
# <valid positive output clock frequency>
# CCRTNGFC_CLOCK_ERROR_INVALID_P_DIVIDER
# CCRTNGFC_CLOCK_ERROR_VCO_CLOCK_NOT_IN_RANGE
# CCRTNGFC_CLOCK_ERROR_N_DIVIDER_NOT_ IN_RANGE
# CCRTNGFC_CLOCK_ERROR_P_DIVIDER_NOT_ IN_RANGE
# CCRTNGFC_CLOCK_ERROR_R_DIVIDER_NOT_IN_RANGE
# CCRTNGFC_CLOCK_ERROR_INVALID_ CLOCK_FREQUENCY
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.9 ccrtNGFC_Clock _Get_Generator_Input_Clock_Enable()
This call returns the status of all the input clocks.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_Input_Clock_Enable (void *Handle,
ccrtngfc_clkgen_input_clock_enable_t *InputClockEnable)

Description: Return the Clock Generator Input Clock Enable

Input: void *Handle (Handle pointer)
Output: ccrtngfc_clkgen_input_clock_enable_t *InputClockEnable (pointer to
input clock enable)
_ccrtngfc_cg_input_clock_enable_t input_0_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_1_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_2_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
_ccrtngfc_cg_input_clock_enable_t input_fb_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_ BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.10 ccrtNGFC_Clock_Get_Generator_Input_Clock_Select()

This call returns the input clock selection.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_Input_Clock_Select (void *Handle,
ccrtngfc_clkgen_input_clock_select_t  *ClkSel)

Description: Get Input Clock Selection

Input: void *Handle (Handle pointer)
Output: ccrtngfc_clkgen_input_clock_select_t *ClkSel (pointer to
input clock selection)
_ccrtngfc_cg _input_clock_select_control_t control;

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL
# CCRTNGFC_CG_INPUT_CLOCK_SELECT REG_CONTROL
_ccrtngfc_cg_input_clock_select_register_t select;
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN®
# CCRTNGFC_CG_INPUT_CLOCK_SELECT IN1
# CCRTNGFC_CG_INPUT_CLOCK_SELECT IN2
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_INXAXB

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region error)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)

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

2.2.11 ccrtNGFC_Clock_Get_Generator_Input_Clock_Status()
The call returns the input clock status.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_Input_Clock_Status (void *Handle,
ccrtngfc_clkgen_input_clock_status_t  *ClkStatus)

Description: Get Input Clock Status

Input: void *Handle (Handle pointer)
Output: ccrtngfc_clkgen_input_clock_status_t *ClkSatus (pointer to input
clock status)
_ccrtngfc_cg_calibration_status_t calstat
# CCRTNGFC_CG_STATUS_DEVICE_IS_NOT_CALIBRATING
# CCRTNGFC_CG_STATUS_DEVICE_IS_CALIBRATING
_ccrtngfc_cg_lol_pll_locked_t PLL_locked
# CCRTNGFC_CG_STATUS_LOL_PLL_LOCKED
# CCRTNGFC_CG_STATUS_LOL_PLL_NOT_LOCKED
_ccrtngfc_cg_smbus_timeout_error_t SMBUS_timeout
# CCRTNGFC_CG_STATUS_LOL_SMBUS_NOT_TIMEDOUT
# CCRTNGFC_CG_STATUS_LOL_SMBUS_TIMEDOUT
_ccrtngfc_cg_los_signal_present_t input_signal
# CCRTNGFC_CG_STATUS_LOS_SIGNAL_PRESENT
# CCRTNGFC_CG_STATUS_LOS_SIGNAL_NOT PRESENT
_ccrtngfc_cg _los_alarm_t input_0@_clock
# CCRTNGFC_CG_LOS_INPUT_CLOCK_PRESENT
# CCRTNGFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccrtngfc_cg _los_alarm_t input_1_clock
# CCRTNGFC_CG_LOS_INPUT_CLOCK_PRESENT
# CCRTNGFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccrtngfc_cg_los_alarm_t input_2 clock
# CCRTNGFC_CG_LOS_INPUT_CLOCK_ PRESENT
# CCRTNGFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
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_ccrtngfc_cg_los_alarm_t input_fb_clock
# CCRTNGFC_CG_LOS_INPUT_CLOCK_PRESENT
# CCRTNGFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT
_ccrtngfc_cg_losxaxb_signal present_t input_xaxb_clock
# CCRTNGFC_CG_LOS_INPUT_CLOCK_PRESENT
# CCRTNGFC_CG_LOS_INPUT_CLOCK_NOT_PRESENT

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.12 ccrtNGFC_Clock _Get_Generator_M_Divider()
This call returns the M-Divider numerator, denominator and value.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_M_Divider (void *Handle,
__u6b4 *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: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)
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2.2.13 ccrtNGFC_Clock_Get_Generator_N_Divider()
This call returns the N-Divider numerator, denominator and value for the selected divider.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_N_Divider (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
__u64 *Numerator,
_u32 *Denominator,
long double *Value)

Description: Return Clock Generator N-Divider Numerator and Denominator

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

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_NO©

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N1

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N2

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N3

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N4
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Output: _ u64 *Numerator (pointer to Numerator)

_u32 *Denominator (pointer to Denominator)
long double *Value (pointer to Value)
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.14 ccrtNGFC_Clock_Get_Generator_Output_Config()
Return the clock generator output configuration for the selected output.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_Output_Config (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_config_ t *QutCfg)

Description: Return Clock Generator Output Configuration

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_@

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT 1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT 2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccrtngfc_clkgen_output_config t *QutCfg (pointer to output config)

_ccrtngfc_cg_outcfg_force_rdiv2_t force_rdiv2

# CCRTNGFC_CG_OUTPUT_CONFIG_DONT_FORCE_RDIV2

# CCRTNGFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
_ccrtngfc_cg_outcfg_enable_t enable

# CCRTNGFC_CG_OUTPUT_CONFIG_DISABLE

# CCRTNGFC_CG_OUTPUT_CONFIG_ENABLE
_ccrtngfc_cg _outcfg_shutdown_t shutdown

# CCRTNGFC_CG_OUTPUT_CONFIG_POWER_UP

# CCRTNGFC_CG_OUTPUT_CONFIG_SHUTDOWN

HHEHHHHFHR

+

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.15 ccrtNGFC_Clock_Get_Generator_Output_Format()
Return the clock generator output format for the selected output.

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

_ccrtngfc_lib_error_number_t
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ccrtNGFC_Clock_Get_Generator_Output_Format (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_format_t *QutFmt)

Description: Return Clock Generator Output Format

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_©
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT 4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_S
Output: ccrtngfc_clkgen_output_format_t *OutFmt (pointer to output format)
_ccrtngfc_cg_outfmt_cmos_drive_t cmos_drive
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
_ccrtngfc_cg outfmt_disable_state_t disable_state
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
_ccrtngfc_cg outfmt_sync_t sync
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
_ccrtngfc_cg_outfmt_format_t format
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_CMOS

HHEHHFHHFH

*

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)

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

2.2.16 ccrtNGFC_Clock_Get_Generator_Output_Mode()
Return the clock generator output mode for the selected output.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_Output_Mode (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_mode_t *QutMode)

Description: Return Clock Generator Output Mode

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_O
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
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# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9

Output: ccrtngfc_clkgen_output_mode_t *QutMode (pointer to output
amplitude/common mode)
_ccrtngfc_cg_outmode_amplitude_t amplitude

# CCRTNGFC_CG_OUTPUT_AMPLITUDE_CMOS

# CCRTNGFC_CG_OUTPUT_AMPLITUDE_LVDS
_ccrtngfc_cg_outmode_common_t common

# CCRTNGFC_CG_OUTPUT_COMMON_CMOS

# CCRTNGFC_CG_OUTPUT_COMMON_LVDS

# CCRTNGFC_CG_OUTPUT_COMMON_LVPECL

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.17 ccrtNGFC_Clock_Get_Generator_Output_Mux()
Return the clock generator output mux for the selected output.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_Output_Mux (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_mux_t *QutMux)

Description: Return Clock Generator Output Mux

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_®©
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9
Output: ccrtngfc_clkgen_output_mux_t *QutMux (pointer to output
inversion/N-divider mux)
_ccrtngfc_cg outmux_inversion_t inversion
# CCRTNGFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCRTNGFC_CG_OUTPUT_MUX_IN_PHASE
# CCRTNGFC_CG_OUTPUT_MUX_INVERTED
# CCRTNGFC_CG_OUTPUT_MUX_OUT_OF_PHASE
_ccrtngfc_cg outmux_ndiv_select_t ndiv_mux
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_®@
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_1
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_2
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_3
# CCRTNGFC_CG_OUTPUT_MUX_NDIV 4
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H*

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB BAD_HANDLE (no/bad handler supplied)
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# CCRTNGFC_LIB_NOT_OPEN

# CCRTNGFC_LIB_INVALID_ARG

# CCRTNGFC_LIB_NO_LOCAL_REGION

# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE

(device not open)

(invalid argument)

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

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

2.2.18 ccrtNGFC_Clock_Get_Generator_P_Divider()
Return the clock generator P-Divider.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_P_Divider (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
__ue4d *Divider)
Description: Return Clock Generator P-Divider
Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_divider_t  WhichDivider (select divider)
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P@
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P1
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P2
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PFB
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PXAXB
Output: _ u64 *Divider (pointer to
Divider)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_ HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID ARG (invalid argument)
CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
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(successful)
(no/bad handler supplied)
(device not open)

HHHH
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2.2.19 ccrtNGFC_Clock_Get_Generator_P_Divider_Enable()
Return the clock generator P-Divider Enable state.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_P_Divider_Enable (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
_ccrtngfc_cg_pdiv_enable_t *Pdiv_Enable)

Description: Return Clock Generator P-Divider Enable

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_divider_t  WhichDivider (select divider)
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PO
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P1
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P2
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PXAXB
Output: _ccrtngfc_cg pdiv_enable_t *Pdiv_Enable (pointer to enable
flag)
# CCRTNGFC_CG_PDIV_DISABLE
# CCRTNGFC_CG_PDIV_ENABLE
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR
# CCRTNGFC_LIB_BAD_HANDLE

(successful)
(no/bad handler supplied)
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# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.20 ccrtNGFC_Clock_Get_Generator_R_Divider()
Return the clock generator R-Divider for the selected divider.

/******************************************************************************
_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_R_Divider (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
_u32 *Divider)

Description: Return Clock Generator R-Divider

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

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_RO

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R1
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R2
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R3
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R4
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R5
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R6
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R7
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_ RS
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R9
Output: _ u32 *Divider  (pointer to Divider)
Return: _ccrtngfc_lib_error_number_t
CCRTNGFC_LIB_NO_ERROR (successful)
CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
CCRTNGFC_LIB_NOT_OPEN (device not open)
CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)
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2.2.21 ccrtNGFC_Clock_Get_Generator_Revision()

Return the clock generator revision information.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_Revision (void *Handle,
ccrtngfc_clock_revision_t *Revision)

Description: Return Clock Generator Revision

Input: void *Handle (Handle pointer)
Output: ccrtngfc_clock_revision_t *Revision (pointer to Divider)
_ccrtngfc_cg _die_revision_t DieRevision

# CCRTNGFC_CG_SILICON_REVISION_A©
# CCRTNGFC_CG_SILICON_REVISION_A1l
_ccrtngfc_convert_base_part_number_t BasePartNumber;
u_short BPN
u_char NChar[2]
_ccrtngfc_cg_clock_speed_grade_t ClockSpeedGrade;
# CCRTNGFC_CG_CLOCK_SPEED_GRADE_A
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# CCRTNGFC_CG_CLOCK_SPEED_GRADE_B
# CCRTNGFC_CG_CLOCK_SPEED_GRADE_C
# CCRTNGFC_CG_CLOCK_SPEED_GRADE_D
_ccrtngfc_cg clock_revision_t ClockRevision;
# CCRTNGFC_CG_CLOCK_REVISION_A
# CCRTNGFC_CG_CLOCK_REVISION_B
# CCRTNGFC_CG_CLOCK_REVISION_C
# CCRTNGFC_CG_CLOCK_REVISION_D

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.22 ccrtNGFC_Clock_Get_Generator_Value()
This is a generic call that can return the value of a valid clock generator address.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_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: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)
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2.2.23 ccrtNGFC_Clock_Get_Generator_Voltage Select()
Return the clock generator Voltage Selection.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Get_Generator_Voltage_Select (void *Handle,
_ccrtngfc_cg_stat_ctrl_voltsel_t  *VoltSel)

Description: Return the Clock Generator Voltage Selection

Input: void *Handle (Handle pointer)

Output: _ccrtngfc_cg stat_ctrl_voltsel t *VoltSel (pointer to voltage select)
# CCRTNGFC_CG_VOLTAGE_SELECT_1_8V
# CCRTNGFC_CG_VOLTAGE_SELECT_3_3V

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
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# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.24 ccrtNGFC_Clock_Get_Generator_Zero_Delay()
Return the clock generator Zero Delay status.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Get_Generator_Zero_Delay (void *Handle,
_ccrtngfc_cg_zero_delay t *ZeroDelay)

Description: Return the Clock Generator Zero Delay setting.

Input: void *Handle (Handle pointer)

Output: _ccrtngfc_cg zero_delay t  *ZeroDelay (pointer to zero delay)

# CCRTNGFC_CG_ZERO_DELAY_MODE
# CCRTNGFC_CG_NORMAL_MODE

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)

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

2.2.25 ccrtNGFC_Clock_PLL_CSR()

This call is provided to select either the clock generator or the clock oscillator as the source for the FPGA. By
default, the FPGA firmware loads by using the clock oscillator and switches to the clock generator the moment any
clocks are programmed by the user. When any clock is programmed, the software programs a reserved clock 5 (the
generator source) to 100MHz. Once successfully programmed, the firmware automatically switches to this clock

for all card access.

If for whatever reason, the customer wishes to use the clock oscillator instead of the clock generator, then they can

use this call to accomplish it.

In addition to this clock source selection, this API also supplies useful information on the current status of the clock

sources.

Note!!! This PLL Synchronization feature is not supported by the initial firmware release, it is supported by future

releases.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_PLL_CSR (void *Handle,

_ccrtngfc_pll _clock_source_t PLL_ClockSourceSelect,
ccrtngfc_clock_pll_status_t  *PLL_ClockStatus)

Description: Clock PLL Control and Status

Input: void *Handle (Handle pointer)
_ccrtngfc_pll_clock_source_t PLL_ClockSourceSelect
# CCRTNGFC_PLL_CLOCK_GENERATOR_SOURCE
# CCRTNGFC_PLL_CLOCK_OSCILLATOR_SOURCE
# CCRTNGFC_PLL_CLOCK_STATE_DO_NOT_CHANGE
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Output: ccrtngfc_clock_pll status_t *PLL_ClockStatus
ccrtngfc_bool_t PLL_firmware_support
# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
_ccrtngfc_pll clock_source_t clock_select
# CCRTNGFC_PLL_CLOCK_GENERATOR_SOURCE
# CCRTNGFC_PLL_CLOCK_OSCILLATOR_SOURCE
_ccrtngfc_pll _unlock_error_t PLL_unlock_error
# CCRTNGFC_PLL_NEVER_UNLOCKED
# CCRTNGFC_PLL_UNLOCKED AT_SOME_POINT
_ccrtngfc_pll locked_status_t PLL_locked_status
# CCRTNGFC_PLL_NOT_LOCKED_ON_FREQUENCY
# CCRTNGFC_PLL_LOCKED_ON_FREQUENCY
_ccrtngfc_pll clock_status_t clock_status_0
# CCRTNGFC_PLL_CLOCK_BAD_OR_MISSING
# CCRTNGFC_PLL_CLOCK_PRESENT
_ccrtngfc_pll clock_status_t clock_status_1
# CCRTNGFC_PLL_CLOCK_BAD_OR_MISSING
# CCRTNGFC_PLL_CLOCK_PRESENT
_ccrtngfc_pll_active_clock_t active_clock
# CCRTNGFC_PLL_CLOCK_GENERATOR_ACTIVE
# CCRTNGFC_PLL_CLOCK_OSCILLATOR_ACTIVE
NULL
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR
# CCRTNGFC_LIB_BAD_HANDLE

(successful)
(no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

# CCRTNGFC_LIB_PLL_SYNC_NOT_SUPPORTED (PLL Sync not supported)

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

2.2.26 ccrtNGFC_Clock_ReturnOutputFrequency()
This call does not return the actual programmed frequency but instead returns the expected output frequency that

would be generated if the specified user input parameters are supplied.

AR A A AR K KR KK KRR SRS KRR SRR SR S KRR SR KK R SRR K Sk K K Sk K o

long double
ccrtNGFC_Clock_ReturnOutputFrequency(double
long double
long double

InputClock,
Mdiv_value,
Ndiv_value,

double Pdiv_value,
double Rdiv_value)
Description: Return output frequency
Input: 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

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

2.2.27 ccrtNGFC_Clock_Set_Generator_CSR()

This call sets the clock generator control and status register.
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/******************************************************************************

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Set_Generator_CSR (void *Handle,
ccrtngfc_clkgen_csr_t *CgCsr)

Description: Set Clock Generator Control and Status information

Input: void *Handle (Handle pointer)
ccrtngfc_clkgen_csr_t *CgCsr (pointer to clock generator csr)
_ccrtngfc_clkgen_output_t output

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_DISABLE

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_ENABLE

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_DO_NOT_CHANGE
_ccrtngfc_clkgen_state_t state

# CCRTNGFC_CLOCK_GENERATOR_ACTIVE

# CCRTNGFC_CLOCK_GENERATOR_RESET

# CCRTNGFC_CLOCK_GENERATOR_STATE_DO_NOT_CHANGE

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.28 ccrtNGFC_Clock_Set_Generator_Input_Clock _Enable()

This call sets the input clock status for the input clocks. Normally, this call should not be used. It is recommended
that only advanced users should use this call and with extreme care and intimate knowledge of the clock
programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Set_Generator_Input_Clock_Enable (void *Handle,
ccrtngfc_clkgen_input_clock_enable_t *InputClockEnable)

Description: Set Clock Generator Input Clock Enable

Input: void *Handle (Handle
pointer)
ccrtngfc_clkgen_input_clock_enable_t *InputClockEnable (pointer to
input clock enable)
_ccrtngfc_cg_input_clock_enable_t input_0@_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
# CCRTNGFC_CG_INPUT_CLOCK_DO_NOT_CHANGE
_ccrtngfc_cg_input_clock_enable_t input_1 clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
# CCRTNGFC_CG_INPUT_CLOCK DO _NOT_CHANGE
_ccrtngfc_cg_input_clock_enable_t input_2 clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
# CCRTNGFC_CG_INPUT_CLOCK_DO_NOT_CHANGE
_ccrtngfc_cg_input_clock_enable_t input_fb_clock
# CCRTNGFC_CG_INPUT_CLOCK_DISABLE
# CCRTNGFC_CG_INPUT_CLOCK_ENABLE
# CCRTNGFC_CG_INPUT_CLOCK DO _NOT_CHANGE
Output: none
Return: _ccrtngfc_lib_error_number_t
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# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.29 ccrtNGFC_Clock_Set_Generator_Input_Clock_Select()

This call sets the input clock selection. Normally, this call should not be used. It is recommended that only
advanced users should use this call and with extreme care and intimate knowledge of the clock programming,
otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Set_Generator_Input_Clock_Select (void *Handle,
ccrtngfc_clkgen_input_clock_select_t *ClkSel)

Description: Set Clock Generator Input Clock Selection

Input: void *Handle (Handle pointer)
ccrtngfc_clkgen_input_clock_select_t *ClkSel (pointer to input
clock select)
_ccrtngfc_cg input_clock_select_control_t control;
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_PIN_CONTROL
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_REG_CONTROL
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_CONTROL_DO_NOT_CHANGE
_ccrtngfc_cg input_clock_select register_t select;
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_INO
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN1
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN2
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_INXAXB
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN_DO_NOT_CHANGE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.30 ccrtNGFC_Clock_Set_Generator_M_Divider()

This call sets the clock generator M-Divider to the user specified Numerator and Denominator. If the Update flag is
set, then the change will take place after the divider has been written to. Normally, this call should not be used. It is
recommended that only advanced users should use this call and with extreme care and intimate knowledge of the
clock programming, otherwise results would be indeterminate.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_ M Divider (void *Handle,
__u6b4 Numerator,
__u32 Denominator,
int Update)

Description: Set Clock Generator M-Divider Numerator and Denominator

Input: void *Handle (Handle pointer)
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__u6b4 Numerator (Numerator)

_u32 Denominator (Denominator)
int Update (True=Update)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.31 ccrtNGFC_Clock_Set_Generator_N_Divider()

This call sets the clock generator selected N-Divider to the user specified Numerator and Denominator. If the
Update flag is set, then the change will take place after the divider has been written to. Normally, this call should
not be used. It is recommended that only advanced users should use this call and with extreme care and intimate
knowledge of the clock programming, otherwise results would be indeterminate.

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

ccrtNGFC_Clock_Set_Generator_N_Divider()
ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_N_Divider (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
__ue4d Numerator,
_u32 Denominator,
int Update)

Description: Set Clock Generator N-Divider Numerator and Denominator

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

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_NO©

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N1

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N2

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N3

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_N4

__ue4 Numerator (Numerator)
_u32 Denominator (Denominator)
int Update (True=Update)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)
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2.2.32 ccrtNGFC_Clock_Set_Generator_Output_Config()

This call sets the clock generator Output Configuration for the selected output. Normally, this call should not be
used. It is recommended that only advanced users should use this call and with extreme care and intimate
knowledge of the clock programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Set_Generator_Output_Config (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
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ccrtngfc_clkgen_output_config t *QutCfg)
Description: Set Clock Generator Output Configuration

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_©
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT 4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9
ccrtngfc_clkgen_output_config t  *OutCfg (pointer to output config)
_ccrtngfc_cg outcfg_force_rdiv2_t force_rdiv2
# CCRTNGFC_CG_OUTPUT_CONFIG_DONT_FORCE_RDIV2
# CCRTNGFC_CG_OUTPUT_CONFIG_FORCE_RDIV2
# CCRTNGFC_CG_OUTPUT_CONFIG_FORCE_DO_NOT_CHANGE
_ccrtngfc_cg outcfg_enable_t enable
# CCRTNGFC_CG_OUTPUT_CONFIG_DISABLE
# CCRTNGFC_CG_OUTPUT_CONFIG_ENABLE
# CCRTNGFC_CG_OUTPUT_CONFIG_ENABLE_DO_NOT_CHANGE
_ccrtngfc_cg outcfg_shutdown_t shutdown
# CCRTNGFC_CG_OUTPUT_CONFIG_POWER_UP
# CCRTNGFC_CG_OUTPUT_CONFIG_SHUTDOWN
# CCRTNGFC_CG_OUTPUT_CONFIG_SHUTDOWN_DO_NOT_CHANGE

HHHFHHFHSHE
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Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)
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2.2.33 ccrtNGFC_Clock_Set_Generator_Output_Format()

This call sets the clock generator Output Format for the selected output. Normally, this call should not be used. It is
recommended that only advanced users should use this call and with extreme care and intimate knowledge of the
clock programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_Output_Format (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_format_t *QutFmt)

Description: Set Clock Generator Output Format

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_©
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5

o oH
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# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9

ccrtngfc_clkgen_output_format_t *OutFmt (pointer to
output format)
_ccrtngfc_cg _outfmt_cmos_drive_t cmos_drive

# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_CMOS
# CCRTNGFC_CG_OUTPUT_FORMAT_CMOS_DRIVE_DO_NOT_ CHANGE
_ccrtngfc_cg outfmt_disable_state_t disable_state
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_LOW
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_HIGH
# CCRTNGFC_CG_OUTPUT_FORMAT_DISABLE_DO_NOT_CHANGE
_ccrtngfc_cg _outfmt_sync_t sync
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_DISABLE
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_ENABLE
# CCRTNGFC_CG_OUTPUT_FORMAT_SYNC_DO_NOT_CHANGE
_ccrtngfc_cg_outfmt_format_t format
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_LVDS
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT_CMOS
# CCRTNGFC_CG_OUTPUT_FORMAT_FORMAT DO_NOT_CHANGE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.34 ccrtNGFC_Clock_Set_Generator_Output_Mode()

This call sets the clock generator Output Mode for the selected output. Normally, this call should not be used. It is
recommended that only advanced users should use this call and with extreme care and intimate knowledge of the
clock programming, otherwise results would be indeterminate.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_Output_Mode (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_mode_t *QutMode)

Description: Set Clock Generator Output Mode

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_©
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9S
ccrtngfc_clkgen_output_mode_t *OutMode (pointer to
output mode)
_ccrtngfc_cg_outmode_amplitude_t amplitude

HOHHEHHEHHBEH

+
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# CCRTNGFC_CG_OUTPUT_AMPLITUDE_CMOS

# CCRTNGFC_CG_OUTPUT_AMPLITUDE_LVDS

# CCRTNGFC_CG_OUTPUT_AMPLITUDE_DO_NOT_CHANGE
_ccrtngfc_cg_outmode_common_t common

# CCRTNGFC_CG_OUTPUT_COMMON_CMOS

# CCRTNGFC_CG_OUTPUT_COMMON_LVDS

# CCRTNGFC_CG_OUTPUT_COMMON_LVPECL

# CCRTNGFC_CG_OUTPUT_COMMON_DO_NOT_CHANGE

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)

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

2.2.35 ccrtNGFC_Clock_Set_Generator_Output_Mux()

This call sets the clock generator Output Mux for the selected output. Normally, this call should not be used. It is
recommended that only advanced users should use this call and with extreme care and intimate knowledge of the

clock programming, otherwise results would be indeterminate.
/******************************************************************************

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_Output_Mux (void *Handle,
_ccrtngfc_clock_generator_output_t WhichOutput,
ccrtngfc_clkgen_output_mux_t *OutMux)

Description: Set Clock Generator Output Mux

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_output_t WhichOutput (select output)
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_O
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9
ccrtngfc_clkgen_output_mux_t *QutMux (pointer to output
inversion/N-divider mux)
_ccrtngfc_cg outmux_inversion_t inversion
# CCRTNGFC_CG_OUTPUT_MUX_COMPLEMENTARY
# CCRTNGFC_CG_OUTPUT_MUX_IN_PHASE
# CCRTNGFC_CG_OUTPUT_MUX_INVERTED
# CCRTNGFC_CG_OUTPUT_MUX_OUT_OF_PHASE
# CCRTNGFC_CG_OUTPUT_MUX_INVERSION_DO_NOT_CHANGE
_ccrtngfc_cg outmux_ndiv_select_t ndiv_mux
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_®@
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_1
CCRTNGFC_CG_OUTPUT_MUX_NDIV_2
CCRTNGFC_CG_OUTPUT_MUX_NDIV_3
CCRTNGFC_CG_OUTPUT_MUX_NDIV_4
CCRTNGFC_CG_OUTPUT_MUX_NDIV_DO_NOT_CHANGE

T T

H*

HOHHH

Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
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# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.36 ccrtNGFC_Clock_Set Generator P_Divider()

This call sets the clock generator selected P-Divider to the user specified value. If the Update flag is set, then the
change will take place after the divider has been written to. Normally, this call should not be used. It is
recommended that only advanced users should use this call and with extreme care and intimate knowledge of the
clock programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Clock_Set_Generator_P_Divider (void *Handle,
_ccrtngfc_clock_generator_divider_t WhichDivider,
__u64 Divider,
int Update)

Description: Set Clock Generator R-Divider
Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_divider_t WhichDivider (select divider)
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PO
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P1
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P2
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PFB
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PXAXB

__ue4 Divider (Divider)
int Update (True=Update)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS NOT_ACTIVE (Clock is not active)
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2.2.37 ccrtNGFC_Clock_Set_Generator_P_Divider_Enable()

This call sets the state of the clock generator P-Divider. Normally, this call should not be used. It is recommended
that only advanced users should use this call and with extreme care and intimate knowledge of the clock
programming, otherwise results would be indeterminate.

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

ccrtngfc_lib_error_number_t

EcrtNGFC_Clock_Set_Generator_P_Divider_Enable (void *Handle,
_ccrtngfc_clock_generator_divider_t  WhichDivider,
_ccrtngfc_cg_pdiv_enable_t Pdiv_Enable)

Description: Set Clock Generator P-Divider Enable

Input: void *Handle (Handle pointer)
_ccrtngfc_clock_generator_divider_t WhichDivider (select divider)
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P@
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P1
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_P2
# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_PXAXB
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_ccrt

#

#

Output: none
Return: _ccrt
#

HoHHH

H*

ngfc_cg pdiv_enable_t Pdi
CCRTNGFC_CG_PDIV_DISABLE
CCRTNGFC_CG_PDIV_ENABLE

ngfc_lib_error_number_t
CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION
CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE

v_Enable (enable flag)

(successful)

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

(invalid argument)

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

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

2.2.38 ccrtNGFC_Clock_Set_Generator_R_Divider()

This call sets the clock generator selected R-Divider 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 configuration.
Normally, this call should not be used. It is recommended that only advanced users should use this call and with
extreme care and intimate knowledge of the clock programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_
_Set_Generator_R_Divider (void

ccrtNGFC_Clock

Description: S

Input: void
_ccrt
#

error_number_t

_ccrtngfc_clock_generator_
_u32

et Clock Generator R-Divider
*H

ngfc_clock_generator_divider_t Wh
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R®O

# CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R1

#

#

#

#

#

#

#

#
_u32

Output: none
Return: _ccrt

#

HoHHH

+

CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R2
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R3
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R4
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R5
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R6
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R?7
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R8
CCRTNGFC_CLOCK_GENERATOR_DIVIDER_R9

ngfc_lib_error_number_t
CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION
CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE

*Handle,
divider_t WhichDivider,
Divider)
andle (Handle pointer)

ichDivider (select divider)

Divider (Divider)

(successful)

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

(invalid argument)

(local region not present)
(Clock is not active)
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2.2.39 ccrtNGFC_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 values. In-correct programming could result in unpredictable
results. Normally, this call should not be used. It is recommended that only advanced users should use this call and
with extreme care and intimate knowledge of the clock programming, otherwise results would be indeterminate.

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

_ccrtngfc_lib_
_Set_Generator_Value (void *Hand

ccrtNGFC_Clock

error_number_t

le,
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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: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.40 ccrtNGFC_Clock_Set_Generator_Voltage_Select()

Program the clock generator voltage selection. Normally, this call should not be used. It is recommended that only
advanced users should use this call and with extreme care and intimate knowledge of the clock programming,
otherwise results would be indeterminate.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Clock_Set_Generator_Voltage Select (void *Handle,
_ccrtngfc_cg stat_ctrl_voltsel t VoltSel)

Description: Set Clock Generator voltage selection

Input: void *Handle (Handle pointer)
_ccrtngfc_cg_stat_ctrl_voltsel t VoltSel (voltage selection)
# CCRTNGFC_CG_VOLTAGE_SELECT_1_8V
# CCRTNGFC_CG_VOLTAGE_SELECT_3_3V
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.41 ccrtNGFC_Clock_Set_Generator_Zero_Delay()

Program the clock generator zero delay. Normally, this call should not be used. It is recommended that only
advanced users should use this call and with extreme care and intimate knowledge of the clock programming,
otherwise results would be indeterminate.
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ccrtngfc_lib_error_number_t

EcrtNGFC_Clock_Set_Generator_Zero_Delay (void *Handle,
_ccrtngfc_cg_zero_delay t ZeroDelay)

Description: Set Clock Generator Zero Delay selection

Input: void *Handle (Handle pointer)
_ccrtngfc_cg_zero_delay_t ZeroDelay (zero delay selection)
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# CCRTNGFC_CG_ZERO_DELAY_MODE
# CCRTNGFC_CG_NORMAL_MODE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE (Clock is not active)

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

2.2.42 ccrtNGFC_Close()
This call is used to close an already opened device using the ccrtNGFC_Open() call.

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

_ccrtngfc_lib_error_number_t ccrtNGFC_Close(void *Handle)
Description: Close a previously opened device.

Input: void *Handle (Handle pointer)

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

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

2.2.43 ccrtNGFC_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 clock that was computed.

/******************************************************************************
ccrtNGFC_Compute_All_Output_Clocks()

Description: Compute All Output Clocks

Input: void *Handle (Handle pointer)
double InputClockFrequency (Input clock
frequency)

ccrtngfc_compute_all output_clocks_t *AllClocks (Pointer to all
output clocks info)

ccrtngfc_compute_single_output_clock_t *Clock
long double DesiredFrequency
double DesiredTolerancePPT
Output: ccrtngfc_compute_all output_clocks_t *Al1Clocks
(Pointer to returned output clocks info)
_u32 NumberOfNdividers
ccrtngfc_compute_single_output_clock_t *Clock
_ccrtngfc_clock_generator_output_t OutputClock
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_®
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7
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# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9

double InputClockFrequency
long double FrequencyDeviation
int FrequencyFound

long double ActualFrequency
double ActualTolerancePPT
__u6b4d Mdiv_Numerator
_u32 Mdiv_Denominator
__u6b4d Ndiv_Numerator
_u32 Ndiv_Denominator
_ccrtngfc_cg_outmux_ndiv_select_t Ndiv_ToUse

# CCRTNGFC_CG_OUTPUT_MUX_NDIV_@
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_1
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_2
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_3
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_4

_u32 Rdiv_value
_u32 Rdivider
_u32 Pdivider
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler
supplied)
# CCRTNGFC_LIB_NOT_OPEN (library not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region error)
# CCRTNGFC_LIB_IO_ERROR (device not ready)
# CCRTNGFC_LIB_N_DIVIDERS_EXCEEDED (number of N-Dividers
exceeded)
# CCRTNGFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQ (cannot compute

output freq)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

2.2.44 ccrtNGFC_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.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_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: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (library not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_AVALON_TRANSLATION_TABLE (avalon translation table
error)
# CCRTNGFC_LIB_ADDRESS_RANGE_ERROR (address range error)
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******************************************************************************/

2.2.45 ccrtNGFC_Create_UserLDioCoslnterruptHandler()

This call provides the ability for a user to get notification when a LIO/DIO change-of-state interrupt occurs. Prior
to invoking this call, the user needs to create an interrupt callback function which is supplied to this call as one of
its inputs. Additionally, the user selects a set of LDIO COS wakeup masks to enter the user supplied callback when
a corresponding interrupt occurs. On successful completion of this call, a real-time high priority thread is created
and blocked waiting for LIO/DIO COS interrupts. When a LIO/DIO COS interrupt occurs, the driver will wake up
this thread which in turn execute the user supplied interrupt callback function. Various LIO/DIO COS statistics
will be returned to the user as an argument driver_Idio_cos_int supplied to the interrupt callback routine
everytime a wakeup occurs. The user needs to ensure that the processing within this interrupt callback should be
completed in as short a time as possible for the thread to be ready in time to accept the next DIO COS interrupt.
Failure to do so will result in missed change-of-state interrupts.

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

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Create_UserLDioCosInterruptHandler(void *Handle,
void CallBack(),
u_int LdioCosWakeupInterruptMask
int SchedulePolicy,
int SchedulePriority)

Description: Create a User DIO COS Interrupt Handler

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

# CCRTNGFC_LDIO_MODULE_©_ INTMASK
CCRTNGFC_LDIO_MODULE_1_INTMASK
CCRTNGFC_LDIO_MODULE_2_INTMASK
CCRTNGFC_LDIO_MODULE_3_INTMASK
int SchedulePolicy
SCHED_FIFO
# SCHED_RR
# SCHED_OTHER
int SchedulePriority
# 1..99 for SCHED_FIFO or SCHED_RR
#o for SCHED_OTHER
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INTHDLR_CREATE_FAILURE (failed to create
interrupt handler)
# CCRTNGFC_LIB_INTHDLR_ALREADY RUNNING  (interrupt hdlr already

H HH

H*

running)
# CCRTNGFC_LIB_IOCTL_FAILED (ioctl failed)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

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

/I User interrupt callback()

void LDioCosUserCallback(void *Handle,
ccrtngfc_driver_ldio_cos_int_t *driver_ldio_cos_int)
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{
}

// User supplied code for handling interrupt

// Interrupt Counters
typedef struct

{
long long unsigned LDIO_COS_WakeupUserCounter;

long long unsigned LDIO_COS_ChannelsCount[CCRTNGFC_LDIO_ MAX_MODULES];
long long unsigned LDIO_COS_ChannelsOverflowCount[CCRTNGFC_LDIO_MAX_MODULES];
int RESERVED[128];

} ccrtngfc_interrupt_ldio_cos_counters_t;

typedef u_int32_t ccrtngfc_ldio_modules_t[CCRTNGFC_LDIO_MAX_MODULES];

// LDIO COS Interrupt
typedef struct

{

uint InterruptsOccurredMask;
uint WakeupInterruptMask;

// LDIO Current information
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsStatus;
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsOverflow;

// LDIO Queued 1-deep information
ccrtngfc_ldio_modules_t LDIO_COS_QueuedlChannelsStatus;

// LDIO Queued 2-deep information
ccrtngfc_ldio_modules_t LDIO_COS_Queued2ChannelsStatus;

ccrtngfc_interrupt_ldio_cos_counters_t  counters;
int RESERVED[220];
} ccrtngfc_driver_ldio_cos_int_t;

2.2.46 ccrtNGFC_Create_UserProcess()

Typically reads from the card take a finite time to complete. If the user has a process that is time critical and needs
to read the latest data faster, they may use a new approach called Hyper-Drive. In this case, the user defines a
thread with this call, which continuously reads the data from the board and holds the latest values. 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 looping thread which can be controlled by the user via the returned
handle. (This is an experimental API for debugging and testing).

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Create_UserProcess(void *Handle,
_ccrtngfc_UserFunction_t *UFunc,
_ccrtngfc_UserFunction_t **UFuncHandle)

Description: Create a User Process for user defined processing

Input: void *Handle (Handle pointer)
_ccrtngfc_UserFunction_t *UFunc (pointer to user
information structure)
Output: _ccrtngfc_UserFunction_t **UFuncHandle (pointer to user function
struct handle)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
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# CCRTNGFC_LIB_BAD_HANDLE
# CCRTNGFC_LIB_NOT_OPEN

# CCRTNGFC_LIB_NO_RESOURCE

# CCRTNGFC_LIB_INTERNAL_ERROR

# CCRTNGFC_LIB_THREAD_CREATE_FAILED
******************************************************************************/

typedef struct
{

void

volatile int
volatile int
volatile void
volatile int

volatile int
volatile int

} _ccrtngfc_UserFunction_t;

2.2.47 ccrtNGFC_DataToVolts()

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

(cannot allocate memory)
(pthread attr failed)
(failed to create thread)

(*UserFunction) (void *hdl);

cpuAffinity;

cpuCount;

**Args;
SchedulePolicy;
SchedulePriority;
ScheduleSelf;

/* CPU on which Thread
will run */

/* no. of cpus to run on
starting at base */

/* 1=(Use
SchedulePriority-
1),08=no change */

This routine takes a raw analog input data value and converts it to a floating point voltage based on the supplied
format. Format can be CCRTNGFC_TWOS_COMPLEMENT or CCRTNGFC_OFFSET_BINARY. The data
supplied in us_data must not be greater than the hardware resolution bits CCRTNGFC_ADC_RESOLUTION_BITS

supported by the board. Data greater than this will be masked out.
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double ccrtNGFC_DataToVolts(int us_data, ccrtngfc_volt_convert_t *conv)

Description: Convert Data to volts

Input: int
ccrtngfc_volt_convert_t

double

_ccrtngfc_csr_dataformat_t

us_data
*conv

(data to convert)
(pointer to
conversion struct)

VoltageRange (maximum voltage

# CCRTNGFC_OFFSET_BINARY
# CCRTNGFC_TWOS_COMPLEMENT

ccrtngfc_bool

BiPolar

Format

range)
(format)

(bi-polar)
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# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
int ResolutionBits (Number of
resolution bits)
Output: none

Return: double volts (returned volts)
******************************************************************************/

2.2.48 ccrtNGFC_DataToVoltsLxxFormat()

This routine takes the various raw data maintained by the power module and converts to a floating point format for
user display. The LxxFormat value to be selected is specific to the data being collected.

/******************************************************************************
double

ccrtNGFC_DataToVoltsLxxFormat (int us_data,
_ccrtngfc_floating_point_format_t LxxFormat)

Description: Convert Data to volts in L11 or L16 format

Input: uint us_data (data to convert)
_ccrtngfc_floating_point_format_t  LxxFormat (L11 or L16 format)
# CCRTNGFC_FLOATING_POINT_FORMAT_L11
# CCRTNGFC_FLOATING_POINT_FORMAT_L16
Output: none

Return: double volts (returned volts)
******************************************************************************/

2.2.49 ccrtNGFC_DaughterCard EEPROM_Read()

The purpose of this call is to read the EEPROM contents of the daughter card installed on the board. The user
needs to select the daughter card, the address within the EEPROM and the size to read. Normally, this call is not to
be used by the user as the EEPROM data has been setup by Concurrent Real-Time.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_DaughterCard_EEPROM_Read(void *Handle,
ccrtngfc_dc_eeprom_io_t *eeprom_read)

Description: Daughter Card EEPROM Read

Input: void *Handle (handle pointer)
ccrtngfc_dc_eeprom_io_t *eeprom_read
- _ccrtngfc_dc_eeprom_daughter_card_select_t DaughterCardSelect
# CCRTNGFC_DCE_DAUGHTER_CARD_©
# CCRTNGFC_DCE_DAUGHTER_CARD_1
- uint Address

- uint Size
- uint FirmwareId
Output: ccrtngfc_dc_eeprom_io_t *eeprom_read
- char *DataPtr
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (library not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_CANNOT_OPEN_FILE (cannot open calib. file)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_DC_EEPROM_FAILURE (Daughter Card EEPROM Failure)
# CCRTNGFC_LIB_DC_EEPROM BUSY (Daughter Card EEPROM Busy)
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# CCRTNGFC_LIB_NO_DAUGHTER_CARD_PRESENT
(Daughter Card Not Present)

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

2.2.50 ccrtNGFC_DaughterCard EEPROM_Write()

The purpose of this call is to write to the EEPROM of the daughter card installed on the board. The user needs to
select the daughter card, the address within the EEPROM, the size to read and the data to be written. Normally, this
call is not to be used by the user as the EEPROM data has been setup by Concurrent Real-Time. If its contents is
changed, it is possible that the driver may no longer be able to access the card.

Normally, the routine does a read of the data at the EEPROM offset and only writes to the the EEPROM if the
value to be written is different from that of what is already there. If for whatever reason, the user wishes to force a
write of the location (bad EEPROM?) then the ForceWrite ToOEEPROM argument allows the user to do that.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_DaughterCard_EEPROM Write(void *Handle,
ccrtngfc_dc_eeprom_io_t *eeprom_write,
int ForceWriteToEEPROM)

Description: Daughter Card EEPROM Write

Input: void *Handle (handle pointer)
ccrtngfc_dc_eeprom_io_t *eeprom_write
- _ccrtngfc_dc_eeprom_daughter_card_select_t DaughterCardSelect
# CCRTNGFC_DCE_DAUGHTER_CARD @
# CCRTNGFC_DCE_DAUGHTER_CARD_1
- uint Address

- uint Size
- char *DataPtr
int ForceWriteToEEPROM)

Output: none
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (library not open)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

# CCRTNGFC_LIB_CANNOT_OPEN_FILE (cannot open calib. file)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_DC_EEPROM FAILURE (Daughter Card EEPROM Failure)

# CCRTNGFC_LIB_DC_EEPROM_BUSY (Daughter Card EEPROM Busy)

# CCRTNGFC_LIB_NO_DAUGHTER_CARD_PRESENT

(Daughter Card Not Present)
*****************************************************************************/

2.2.51 ccrtNGFC_Destroy_AllUserProcess()

The purpose of this call is to destroy all User Processes that have been previously created by the
ccrtNGFC_Create_UserProcess() command. (This is an experimental AP for debugging and testing).
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_ccrtngfc_lib_error_number_t ccrtNGFC_Destroy_AllUserProcess(void *Handle)

Description: Destroy all created user processes

Input: void *Handle (Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
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******************************************************************************/

2.2.52 ccrtNGFC_Destroy_UserLDioCosInterruptHandler()

The purpose of this call is to destroy the User LDIO COS Interrupt handler that was created earlier with the
ccrtNGFC_Create_UserLDioCoslInterruptHandler() call.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Destroy_UserLDioCosInterruptHandler(void *Handle)

Description: Destroy a previously created User LDIO COS Interrupt Handler

Input: void *Handle (Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_IOCTL_FAILED (ioctl failed)
# CCRTNGFC_LIB_IO_ERROR (failed to terminate
handler)

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

2.2.53 ccrtNGFC_Destroy UserProcess()

The purpose of this call is to destroy the User Process that have been previously created by the
ccrtNGFC_Create_UserProcess() call. (This is an experimental API for debugging and testing).

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

_ccrtngfc_lib_error_number_t ccrtNGFC_Destroy UserProcess(void *Handle,
_ccrtngfc_UserFunction_t **UFuncHandle)

Description: Destroy an already created user process

Input: void *Handle (Handle pointer)
_ccrtngfc_UserFunction_t  **UFuncHandle (pointer to user handle)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
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2.2.54 ccrtNGFC_DIO_Get_Channels_Terminator()

This call returns to the user the Digital I/0 channel terminators. The ChannelSelectMask is used to select up to 32
channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC_DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_DIO Get_Channels_Terminator(void *Handle,
ccrtngfc_ldio_modules_t  DIO_ChannelsTerminator,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Get DIO Channels Terminator Mask
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Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t ChannelSelectMask (channel selection mask)
# NULL (select all channels)
# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_o
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO CHANNEL_MASK 5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO CHANNEL_MASK_ 16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO CHANNEL_MASK_27
CCRTNGFC_LDIO CHANNEL_MASK_28
CCRTNGFC_LDIO CHANNEL_MASK_29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_O // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: ccrtngfc_ldio_modules_t DIO_ChannelsTerminator (DIO Channels Terminator)
- CCRTNGFC_DIO_TERMINATOR OFF = (@)
- CCRTNGFC_DIO_TERMINATOR_ON = (1)
# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO_CHANNEL_MASK_13
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CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_ 3@
CCRTNGFC_LDIO_CHANNEL_MASK_ 31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO MODULE_®  // On Main Board - DIO

# CCRTNGFC_MAIN_LIO MODULE_1  // On Main Board - LIO
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# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.55 ccrtNGFC_DIO_Get_Ports_Direction()
This call returns to the user the direction of the Digital 1/0 channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC _DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

The DIO that is located on the mother-board has each of the 32 channels controlled by 32 independent ports.
Hence, each channels direction can be controlled independent of each other. The optional DIO daughter card has
groups of 4 channels controlled by a single port. Hence the direction of the channels must be controlled in groups
of 4 adjacent channels.

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 registers will result in acquiring signals coming into the board from the external digital lines.

/******************************************************************************
ccrtNGFC_DIO_Get_Ports_Direction()
Description: Get DIO Ports Direction Mask

Input: void *Handle (handle pointer)
ccrtngfc_dio_ports_t PortSelectionMask (port selection mask)
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# NULL (select all ports)
# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO_PORT_MASK_P1

# CCRTNGFC_DIO_PORT_MASK_P2

# CCRTNGFC_DIO_PORT_MASK_P3

# CCRTNGFC_DIO_PORT_MASK P4

# CCRTNGFC_DIO_PORT_MASK_P5

# CCRTNGFC_DIO_PORT_MASK_P6

# CCRTNGFC_DIO_PORT_MASK_P7

# CCRTNGFC_DIO_PORT_MASK_P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P15 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P20 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P30 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: ccrtngfc_dio_ports_t DIO_PortDirection (port direction)
- CCRTNGFC_LDIO_DIRECTION_INPUT = (0)
- CCRTNGFC_LDIO DIRECTION OUTPUT = (1)
# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO _PORT_MASK_P1
# CCRTNGFC_DIO_PORT_MASK_ P2
# CCRTNGFC_DIO_PORT_MASK_P3
# CCRTNGFC_DIO_PORT_MASK_P4
# CCRTNGFC_DIO_PORT_MASK_P5
# CCRTNGFC_DIO_PORT_MASK_P6
# CCRTNGFC_DIO_PORT_MASK_P7
# CCRTNGFC_DIO_PORT_MASK_P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P15 - not valid for Daughter Card DIO
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# CCRTNGFC_DIO_PORT_MASK_P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P20 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P30 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_@  // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1  // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.56 ccrtNGFC_DIO_Set_Channels_Terminator()
This call sets the Digital 1/0 channel terminators to ON or OFF for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC _DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

When issuing this call, the users must initialize all available DIO modules properly, otherwise the call will fail. If
an DIO module is to be skipped in this call, the ChannelSelectMask for a DIO module must be set to zero (i.e. no
channels are selected).

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_DIO Set_Channels_Terminator(void *Handle,
ccrtngfc_ldio_modules_t  DIO_ChannelsTerminator,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Set DIO Channels Terminator Mask

Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t DIO_ChannelsTerminator (DIO Channels Terminator)
- CCRTNGFC_DIO_TERMINATOR_OFF = (@)
- CCRTNGFC_DIO_TERMINATOR_ON = (1)

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO CHANNEL_MASK @
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CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_ CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_ CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_ CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
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# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
ccrtngfc_ldio_modules_t ChannelSelectMask (channel selection mask)
# NULL (select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO CHANNEL_MASK_3
CCRTNGFC_LDIO CHANNEL_MASK_ 4
CCRTNGFC_LDIO CHANNEL_MASK_5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO CHANNEL_MASK 14
CCRTNGFC_LDIO CHANNEL_ MASK_ 15
CCRTNGFC_LDIO CHANNEL_MASK_ 16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_ MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20

T T T T T T T T T T T T T T T T T T T T
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CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

Output:
Return:

CCRTNGFC_LDIO_ALL_C
CCRTNGFC_LDIO_MAX_MODULES
# CCRTNGFC_MAIN_DIO M
# CCRTNGFC_MAIN_LIO M
# CCRTNGFC_DC_DIO_MOD
# CCRTNGFC_DC_DIO_MOD
none
_ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID ARG

HANNELS_MASK

can be one of:
ODULE_© // On Main Board - DIO
ODULE_1 // On Main Board - LIO
ULE_2 // optional DIO Daughter Card
ULE_3 // optional DIO Daughter Card

(successful)

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

o oHH

+

2.2.57 ccrtNGFC_DIO_Set_Channels_Terminator_To_Off()
This call sets the Digital I/0 channel terminators to OFF for the selected channels.

CCRTNGFC_LIB_NO_LOCAL_REGION

(local region not present)

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC_DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

In order to skip a DIO module, simply set DIO_ChannelsOffTerminator to zero for that module.

/R Rk sk ok sk sk skok stk ok skl sk skok sk sk ok sk skok stk skl kskok stk kol sk skl kol sk sk stk skl sk sk stk kol sk skokskok ko ok ok ok
_ccrtngfc_lib_error_number_t
ccrtNGFC_DIO_Set_Channels_Terminator_To_Off(void

ccrtngfc_ldio_modules_t DIO_ChannelsOffTerminator)

Description: Set DIO Channels Terminator Off Mask

Input: void

ccrtngfc_ldio_modules_t
# u_int32_t

e E E E E

*Handle

CCRTNGFC_LDIO_CHANNEL_MASK_®
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11

*Handle,

(handle pointer)

DIO_ChannelsOffTerminator (DIO Channels Terminator)
ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
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CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_ 20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO CHANNEL_MASK_ 28
CCRTNGFC_LDIO CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO

e r E E E E E E E E E E E E T

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
SRR KR KKK KA K AR KKK KKK AR AR KK KKK KA K KKK K KoK KK KO KK KKK KKK

2.2.58 ccrtNGFC_DIO_Set_Channels_Terminator_To_On()
This call sets the Digital 1/0 channel terminators to ON for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC_DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

In order to skip a DIO module, simply set DIO_ChannelsOnTerminator to zero for that module.

AR A AR AR AR KKK KKK KK KK KKK K S KRR oK KK oK SR K KoK Sk o K o

_ccrtngfc_lib_error_number_t
ccrtNGFC_DIO Set_Channels_Terminator_To_On(void *Handle,
ccrtngfc_ldio_modules_t DIO_ChannelsOnTerminator)

Description: Set DIO Channels Terminator On Mask

Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t DIO_ChannelsOnTerminator (DIO Channels Terminator)
# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_ CHANNEL_MASK @
# CCRTNGFC_LDIO CHANNEL_ MASK 1
# CCRTNGFC_LDIO CHANNEL MASK 2
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CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_®  // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1  // On Main Board - LIO
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# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
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2.2.59 ccrtNGFC_DIO_Set Ports_Direction()
This call sets the direction of the Digital I/O channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC_DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

The DIO that is located on the mother-board has each of the 32 channels controlled by 32 independent ports.
Hence, each channels direction can be controlled independent of each other. The optional DIO daughter card has
groups of 4 channels controlled by a single port. Hence the direction of the channels must be controlled in groups
of 4 adjacent 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 registers will result in acquiring signals coming into the board from the external digital lines.

When issuing this call, the users must initialize all available DIO modules properly, otherwise the call will fail. If
an DIO module is to be skipped in this call, the PortSelectionMask for a DIO module must be set to zero (i.e. no
ports are selected).

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_DIO_Set_Ports_Direction(void *Handle,
ccrtngfc_dio_ports_t DIO_PortDirection,
ccrtngfc_dio_ports_t PortSelectionMask)

Description: Set DIO Ports Direction Mask

Input: void *Handle (handle pointer)
ccrtngfc_dio_ports_t DIO_PortDirection (port direction)

- CCRTNGFC_LDIO_DIRECTION_INPUT = (9)

- CCRTNGFC_LDIO_DIRECTION_OUTPUT = (1)

# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO_PORT_MASK_ P1

# CCRTNGFC_DIO_PORT_MASK_ P2

# CCRTNGFC_DIO_PORT_MASK_P3

# CCRTNGFC_DIO_PORT_MASK_P4

# CCRTNGFC_DIO_PORT_MASK_P5

# CCRTNGFC_DIO_PORT_MASK_P6

# CCRTNGFC_DIO_PORT_MASK_P7

# CCRTNGFC_DIO_PORT_MASK_P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P15 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P20 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P30 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_ MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
ccrtngfc_dio_ports_t PortSelectionMask (port selection mask)
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# NULL (select all ports)
# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO_PORT_MASK_P1

# CCRTNGFC_DIO_PORT_MASK_P2

# CCRTNGFC_DIO_PORT_MASK_P3

# CCRTNGFC_DIO_PORT_MASK P4

# CCRTNGFC_DIO_PORT_MASK_P5

# CCRTNGFC_DIO_PORT_MASK_P6

# CCRTNGFC_DIO_PORT_MASK_P7

# CCRTNGFC_DIO_PORT_MASK_P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P15 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P20 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P30 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.60 ccrtNGFC_DIO_Set_Ports_Direction_To_Input()
This call sets the direction of the Digital 1/0 channels to Inputs.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE _1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC _DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.
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The DIO that is located on the mother-board has each of the 32 channels controlled by 32 independent ports.
Hence, each channels direction can be controlled independent of each other. The optional DIO daughter card has
groups of 4 channels controlled by a single port. Hence the direction of the channels must be controlled in groups
of 4 adjacent channels.

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

In order to skip a DIO module, simply set DIO_InputPortDirection to zero for that module.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_DIO_Set_Ports_Direction_To_Input(void *Handle,
ccrtngfc_dio_ports_t DIO_InputPortDirection)

Description: Set DIO Port Direction to Input Mask

Input: void *Handle (handle pointer)
ccrtngfc_dio_ports_t DIO_InputPortDirection (input port direction)
# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO_PORT_MASK_P1

# CCRTNGFC_DIO_PORT_MASK_ P2

# CCRTNGFC_DIO_PORT_MASK_P3

# CCRTNGFC_DIO_PORT_MASK_P4

# CCRTNGFC_DIO_PORT_MASK_P5

# CCRTNGFC_DIO_PORT_MASK_P6

# CCRTNGFC_DIO_PORT_MASK_P7

# CCRTNGFC_DIO_PORT_MASK_P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P15 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P20 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P30 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: none
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Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.61 ccrtNGFC_DIO_Set_Ports_Direction_To_Output()
This call sets the direction of the Digital 1/0 channels to Outputs.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0. The
CCRTNGFC_MAIN_LIO_MODULE_1 is for the LIO module that is located on the mother-board and is therefore
invalid for this DIO API. Additionally, if an optional DIO daughter-card is installed, then it can be selected by the
CCRTNGFC_DC_DIO_MODULE_2 and/or CCRTNGFC_DC_DIO_MODULE_3 option depending on where the
daughter-card is installed.

The DIO that is located on the mother-board has each of the 32 channels controlled by 32 independent ports.
Hence, each channels direction can be controlled independent of each other. The optional DIO daughter card has
groups of 4 channels controlled by a single port. Hence the direction of the channels must be controlled in groups
of 4 adjacent channels.

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 (readback).

In order to skip a DIO module, simply set DIO_OutputPortDirection to zero for that module.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_DIO_Set_Ports_Direction_To_Output(void *Handle,
ccrtngfc_dio_ports_t DIO_OutputPortDirection)

Description: Set DIO Port Direction to Output Mask

Input: void *Handle (handle pointer)
ccrtngfc_dio_ports_t DIO OutputPortDirection (output port direction)
# _ccrtngfc_dio_port_mask_t ccrtngfc_dio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_DIO_PORT_MASK_P®

# CCRTNGFC_DIO_PORT_MASK_P1
# CCRTNGFC_DIO_PORT_MASK_P2
# CCRTNGFC_DIO_PORT_MASK_P3
# CCRTNGFC_DIO_PORT_MASK_P4
# CCRTNGFC_DIO_PORT_MASK_P5
# CCRTNGFC_DIO_PORT_MASK_P6
# CCRTNGFC_DIO_PORT_MASK_P7
# CCRTNGFC_DIO_PORT_MASK P8 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P9 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P10 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P11 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P12 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P13 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P14 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P15 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P16 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P17 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P18 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P19 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK P20 - not valid for Daughter Card DIO
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# CCRTNGFC_DIO_PORT_MASK_P21 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P22 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P23 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P24 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P25 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P26 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P27 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P28 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P29 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_P3@ - not valid for Daughter Card DIO
# CCRTNGFC_DIO_PORT_MASK_ P31 - not valid for Daughter Card DIO
# CCRTNGFC_DIO_ALL_PORTS_MASK - valid for Main DIO only

# CCRTNGFC_DC_DIO_ALL_PORTS_MASK - valid for Daughter Card DIO only

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.62 ccrtNGFC_Disable Pci_Interrupts()

The purpose of this call is to disable PCI interrupts. This call shouldn’t be used during normal reads as calls could
time out. The driver handles enabling and disabling interrupts during its normal course of operation.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Disable_Pci_Interrupts(void *Handle,
_ccrtngfc_all_interrupts_mask interrupt_mask))

Description: Disable interrupts being generated by the board.

Input: void *Handle (Handle pointer)
_ccrtngfc_all_interrupts_mask interrupt_mask (interrupt mask)

# CCRTNGFC_MSGDMAO_INTMASK

# CCRTNGFC_MSGDMA1_INTMASK
CCRTNGFC_MSGDMA2_INTMASK
CCRTNGFC_MSGDMA3_INTMASK
CCRTNGFC_MSGDMA4_INTMASK
CCRTNGFC_MSGDMAS5_TINTMASK
CCRTNGFC_LDIO MODULE_@ INTMASK
CCRTNGFC_LDIO_MODULE_1_ INTMASK
CCRTNGFC_LDIO_MODULE_2_ INTMASK
CCRTNGFC_LDIO_MODULE_3_ INTMASK
CCRTNGFC_ADCO_FIFO_INTMASK
CCRTNGFC_DACO_FIFO_INTMASK
CCRTNGFC_ADC1_FIFO_INTMASK
CCRTNGFC_DAC1_FIFO_INTMASK
CCRTNGFC_ALL_MSGDMA_INTMASK
CCRTNGFC_ALL_ANALOG_INTMASK
CCRTNGFC_ALL_LDIO_INTMASK

# CCRTNGFC_ALL_INTMASK
Output: none
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Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

2.2.63 ccrtNGFC_Enable_Pci_Interrupts()

The purpose of this call is to enable PCI interrupts. This call shouldn’t be used during normal reads as calls could
time out. The driver handles enabling and disabling interrupts during its normal course of operation.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Enable_Pci_Interrupts (void *Handle,
_ccrtngfc_all_interrupts_mask interrupt_mask)

Description: Enable interrupts being generated by the board.

Input: void *Handle (Handle pointer)
_ccrtngfc_all_interrupts_mask interrupt_mask (interrupt mask)

# CCRTNGFC_MSGDMAO_INTMASK

# CCRTNGFC_MSGDMA1_INTMASK
CCRTNGFC_MSGDMA2_INTMASK
CCRTNGFC_MSGDMA3_INTMASK
CCRTNGFC_MSGDMA4_INTMASK
CCRTNGFC_MSGDMAS5_INTMASK
CCRTNGFC_LDIO_MODULE_© INTMASK
CCRTNGFC_LDIO_MODULE_1_ INTMASK
CCRTNGFC_LDIO_MODULE_2_ INTMASK
CCRTNGFC_LDIO_MODULE_3_INTMASK
CCRTNGFC_ADCO_FIFO_INTMASK
CCRTNGFC_DACO_FIFO_INTMASK
CCRTNGFC_ADC1_FIFO_INTMASK
CCRTNGFC_DAC1_FIFO_INTMASK
CCRTNGFC_ALL_MSGDMA_INTMASK
CCRTNGFC_ALL_ANALOG_INTMASK
CCRTNGFC_ALL_LDIO_INTMASK

# CCRTNGFC_ALL_INTMASK
Output: none
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Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)
******************************************************************************/

2.2.64 ccrtNGFC_Fast_ Memcpy()

The purpose of this call is to provide a fast mechanism to copy between hardware and memory using programmed
I/0. The library performs appropriate locking while the copying is taking place. If the board provides support for
double word transfers, this call will utilize it.
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ccrtNGFC_Fast_Memcpy(void *Handle,
volatile void *Destination,
volatile void *Source,
int SizeInBytes)

Description: Perform fast copy to/from buffer using Programmed I/0
(WITH LOCKING)
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2.2.65

2.2.66

Input: void *Handle (Handle pointer)

volatile void *Source (pointer to source buffer)
int SizeInBytes (transfer size in bytes)
Oupput: volatile void *Destination (pointer to destination buffer)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

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

ccrtNGFC_Fast_Memcpy_Unlocked()

The purpose of this call is to provide a fast mechanism to copy between hardware and memory using programmed
1/0. The library does not perform any locking. User needs to provide external locking instead. If the board provides
support for double word transfers, this call will utilize it. The double_word_support field in the driver information
structure ccrtngfc_driver_info_t indicates whether the double word support is available in the hardware.

/******************************************************************************
void
ccrtNGFC_Fast_Memcpy_Unlocked(volatile void *Destination,
volatile void *Source,
int SizeInBytes
int DoubleWordSupport)

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

Input: volatile void *Source (pointer to source buffer)
int SizeInBytes (transfer size in bytes)
int DoubleWordSupport (double word support flag)
# CCRTNGFC_FALSE (h/w double word transfers not supported)
# CCRTNGFC_TRUE (h/w double word transfers supported)
Oupput: volatile void *Destination (pointer to destination buffer)

Return: none
******************************************************************************/

ccrtNGFC_Fast_Memcpy_Unlocked _FIFO()

The purpose of this call is to provide a simple mechanism to copy between hardware FIFO and memory using
programmed 1/O. The library does not perform any locking. User needs to provide external locking instead. If the
board provides support for double word transfers, this call will utilize it. The double_word_support field in the
driver information structure ccrtngfc_driver_info_t indicates whether the double word support is available in the
hardware.

/******************************************************************************
void
ccrtNGFC_Fast_Memcpy_Unlocked_FIFO(volatile void *Destination,
volatile void *Source,

int SizeInWords,
int PioControl,
int DoubleWordSupport)

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

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

# CCRTNGFC_PIO_CONTROL_RCON (read constant)
# CCRTNGFC_PIO_CONTROL_WCON (write constant)
# CCRTNGFC_PIO_CONTROL_INCREMENT (read/write increment)
int DoubleWordSupport (double word support flag)
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# CCRTNGFC_FALSE (h/w double word transfers not supported)
# CCRTNGFC_TRUE (h/w double word transfers supported)
Oupput: volatile void *Destination (pointer to destination buffer)

Return: none
******************************************************************************/

2.2.67 ccrtNGFC_Fraction_To_Hex()
This converts a fractional decimal to a hexadecimal value.

/******************************************************************************
int
ccrtNGFC_Fraction_To_Hex (double Fraction,
uint  *value)

Description: Convert Fractional Decimal to Hexadecimal

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

0 (good return)

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

2.2.68 ccrtNGFC_Get_All_Boards_Driver_Info()
This call returns driver information for all the ccrtngfc cards that have been found in the system.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_All Boards_Driver_Info (void *Handle,
ccrtngfc_all boards_driver_info *all boards_info)

Description: Get device information from driver for all boards.

Input: void *Handle (Handle pointer)
Output: ccrtngfc_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 sub_device_id
union {
u_int BoardInfo
ccrtngfc_boardinfo_t BInfo
}
union {
u_int FirmwareDate
ccrtngfc_firmware_date_t FmDate
}
union {
u_int FirmwareRevision
ccrtngfc_firmware_revision_t FmRev
}
int msi_support
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int irqlevel

double calibration_reference_voltage
// MsgDMA
ccrtngfc_driver_msgdma_info_t msgdma_info

// Interrupt
ccrtngfc_driver_int_t interrupt

// LDIO COS Interrupt
ccrtngfc_driver_ldio_cos_int_t ldio_cos_interrupt

int Ccrtngfc_Max_Region

// Memory Region

ccrtngfc_dev_region_t mem_region[ CCRTNGFC_MAX_REGION]
// ADC

ccrtngfc_driver_adc_info_t adc_info

// DAC

ccrtngfc_driver_dac_info_t dac_info

// LDIO

int ldio_max_modules
ccrtngfc_driver_ldio_info_t ldio_info[CCRTNGFC_LDIO_MAX_MODULES]
// CLOCK

ccrtngfc_driver_clock_info_t clock_info

u_int board_serial_number;

// Chip Temperature

ccrtngfc_chip_temperature_t fpga_chip_temperature
ccrtngfc_chip_voltages_t fpga_chip_volts
char double_word_support
char FpgawbSupport
union {
u_int FirmwareTime
ccrtngfc_firmware_time_t FmTime
}
union {
u_int FirmwareFlavorCode
ccrtngfc_firmware_option_code_t FmOptionCode
}
u_int NumberAdvancedIPCores
u_short RunLevelSectorNumber
char FirmwareReloadFailed
char MultiFirmwareSupport
union {
_ccrtngfc_ipcore_t IpCore[CCRTNGFC_MAX_IO _CORES_ORIG]
_ccrtngfc_ipcore_t IpCore_Orig[CCRTNGFC_MAX_IO_CORES_ORIG]
}
union {
u_int Dummy_time_t[2]
time_t DriverLoadCurrentTime
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}

u_int32_t FirmwareBoardSerialNumber
u_int32_t MaxMsgDmaDescriptors
ccrtngfc_msgdma_specific_t MsgDmaSpecific[ CCRTNGFC_MAX_MSGDMA_ENGINES]
u_int32_t FpgawbRevision
_ccrtngfc_ipcore_t IpCore[CCRTNGFC_TOTAL_NUMBER_OF_IP_CORES]
int CloningSupport
u_short MaximumLinkWidth
u_short NegotiatedLinkWidth
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID ARG  (invalid argument)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

2.2.69 ccrtNGFC_Get Board CSR()
This call returns information from the board status register.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Board_CSR (void *Handle,
ccrtngfc_board_csr_t *bcsr)

Description: Get Board Control and Status information

Input: void *Handle (Handle pointer)
Output: ccrtngfc_board_csr_t *bcsr (pointer to board csr)
_ccrtngfc_bcsr_identify_board_t identify_board
# CCRTNGFC_BCSR_IDENTIFY_BOARD_DISABLE
# CCRTNGFC_BCSR_IDENTIFY_BOARD_ENABLE

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.70 ccrtNGFC_Get_Board_Info()

This call returns the board id, the board type and the firmware revision level for the selected board. This board id is
0x9277 and board type is 0x1 or 0x9278 with a board type of 0x2.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_Get_Board_Info (void *Handle,
ccrtngfc_board_info_t *binfo)

Description: Get Board Information

Input: void *Handle (Handle pointer)
Output: ccrtngfc_board_info_t  *binfo (pointer to board info)
int vendor_id
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int sub_vendor_id
int sub_device_id
ccrtngfc_boardinfo_t BInfo
u_char Function
u_char Type
u_short Id
ccrtngfc_firmware_date_t FmDate
u_short Year
u_char Day
u_char Month
ccrtngfc_firmware_revision_t FmRev
u_short Minor
u_short Major

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.71 ccrtNGFC_Get_Driver_Error()
This call returns the last error generated by the driver.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Driver_Error (void *Handle,
ccrtngfc_user_error_t *ret_err)

Description: Get the last error generated by the driver.

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

char name[CCRTNGFC_ERROR_NAME_SIZE] (error name used in driver)
char desc[CCRTNGFC_ERROR_DESC_SIZE] (error description)

uint error_line_number (error line number)
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

#define CCRTNGFC_ERROR_NAME_SIZE 64
#define CCRTNGFC_ERROR_DESC_SIZE 128

#define CCRTNGFC_DRIVER_ERROR_FUNC_SIZE 200

typedef struct _ccrtngfc_user_error_t
{
uint error; /* error number */
char name[CCRTNGFC_ERROR_NAME_SIZE]; /* error name used in driver */
char desc[CCRTNGFC_ERROR_DESC_SIZE]; /* error description */
uint error_line_number; /* error line number */
char error_function[CCRTNGFC_DRIVER_ERROR_FUNC_SIZE];
int RESERVED[100];
} ccrtngfc_user_error_t;

enum
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CCRTNGFC_SUCCESS = o,
CCRTNGFC_INVALID_PARAMETER,
CCRTNGFC_OPERATION_CANCELLED,
CCRTNGFC_RESOURCE_ALLOCATION_ERROR,
CCRTNGFC_INVALID_ REQUEST,
CCRTNGFC_FAULT_ERROR,

CCRTNGFC_BUSY,
CCRTNGFC_ADDRESS_IN_USE,
CCRTNGFC_USER_INTERRUPT_TIMEOUT,
CCRTNGFC_DATA_UNDERFLOW,
CCRTNGFC_DATA_OVERFLOW, :
CCRTNGFC_IO_FAILURE,
CCRTNGFC_OPERATION_NOT_SUPPORTED,
CCRTNGFC_ADC_FIFO_THRESHOLD_TIMEOUT,
CCRTNGFC_DAC_FIFO_THRESHOLD_TIMEOUT,
CCRTNGFC_INTERRUPT_HANDLER_NOT_ENABLED,
CCRTNGFC_FIRMWARE_RELOAD_FAILED,
CCRTNGFC_DEVICE_AUTHORIZATION FAILED,
CCRTNGFC_DAUGHTER_CARD_NOT_PRESENT,
CCRTNGFC_DAUGHTER_CARD_BUSY,
CCRTNGFC_BOARD_NOT_OPENED_FIRST,

¥
2.2.72 ccrtNGFC_Get_Driver_Info()
This call returns internal information that is maintained by the driver.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Driver_Info (void *Handle,
ccrtngfc_driver_info_t *info)

Description: Get device information from driver.

Input: void *Handle (Handle pointer)
Output: ccrtngfc_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 sub_device_id
union {
u_int BoardInfo
ccrtngfc_boardinfo_t BInfo
}
union {
u_int FirmwareDate
ccrtngfc_firmware_date_t FmDate
}
union {
u_int FirmwareRevision
ccrtngfc_firmware_revision_t FmRev
}
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int msi_support

int irqlevel

double calibration_reference_voltage
// MsgDMA

ccrtngfc_driver_msgdma_info_t msgdma_info

// Interrupt
ccrtngfc_driver_int_t interrupt

// LDIO COS Interrupt
ccrtngfc_driver_ldio_cos_int_t ldio_cos_interrupt

int Ccrtngfc_Max_Region

// Memory Region

ccrtngfc_dev_region_t mem_region[ CCRTNGFC_MAX_REGION]
// ADC

ccrtngfc_driver_adc_info_t adc_info

// DAC

ccrtngfc_driver_dac_info_t dac_info

// LDIO

int ldio_max_modules
ccrtngfc_driver_ldio_info_t ldio_info[CCRTNGFC_LDIO_MAX_MODULES]
// CLOCK

ccrtngfc_driver_clock_info_t clock_info

u_int board_serial_number;

// Chip Temperature

ccrtngfc_chip_temperature_t fpga_chip_temperature
ccrtngfc_chip_voltages_t fpga_chip_volts
char double_word_support
char FpgawbSupport
union {
u_int FirmwareTime
ccrtngfc_firmware_time_t FmTime
}
union {
u_int FirmwareFlavorCode
ccrtngfc_firmware_option_code_t FmOptionCode
}
u_int NumberAdvancedIPCores
u_short RunLevelSectorNumber
char FirmwareReloadFailed
char MultiFirmwareSupport
union {
_ccrtngfc_ipcore_t IpCore[CCRTNGFC_MAX_IO _CORES_ORIG]
_ccrtngfc_ipcore_t IpCore_Orig[CCRTNGFC_MAX_IO_CORES_ORIG]
}
union {
u_int Dummy_time_t[2]
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time_t DriverLoadCurrentTime

}
u_int32_t FirmwareBoardSerialNumber
u_int32_t MaxMsgDmaDescriptors
ccrtngfc_msgdma_specific_t MsgDmaSpecific[ CCRTNGFC_MAX_MSGDMA_ENGINES]
u_int32_t FpgawbRevision
_ccrtngfc_ipcore_t IpCore[CCRTNGFC_TOTAL_NUMBER_OF_IP_CORES]
int CloningSupport
u_short MaximumLinkWidth
u_short NegotiatedLinkWidth
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

2.2.73 ccrtNGFC_Get_Interrupt_Status()
This call returns the current status of the various interrupts.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Interrupt_Status (void *Handle,
ccrtngfc_interrupt_t *intr)

Description: Get Interrupt Status information

Input: void *Handle (handle pointer)
Output: ccrtngfc_interrupt_t *intr (pointer to interrupt status)
_ccrtngfc_intsta_ldio_cos_t ldio_cos_module_int[CCRTNGFC_LDIO_MAX_MODULES];
# CCRTNGFC_INT_LDIO_COS_NONE
# CCRTNGFC_INT_LDIO_COS_OCCURRED

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region error)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
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2.2.74 ccrtNGFC_Get_Interrupt_Timeout_Seconds()

This call returns the read time out maintained by the driver. It is the time that the read call will wait before it times
out. The call could time out because a DMA fails to complete. The device should have been opened in the block
mode (O_NONBLOCK not set) for reads to wait for the operation to complete.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Interrupt_Timeout_Seconds (void *Handle,
int *int_timeout_secs)

Description: Get Interrupt Timeout Seconds
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Input: void *Handle (Handle pointer)

Output: int *int_timeout_secs (pointer to int tout secs)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_IOCTL_FAILED (ioctl error)

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

2.2.75 ccrtNGFC_Get_Lib_Error()

This call provides detailed information about the last library error that was maintained by the API. The call itself
can fail with a return code if an invalid handle is provided, the device is not open or device authorization has failed.
If the call succeeds CCRTNGFC_LIB_NO_ERROR, the last library error information is supplied to the user in the
ccrtngfc_lib_error_t structure.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Lib_Error (void *Handle,
ccrtngfc_lib_error_t *1ib_error)

Description: Get last error generated by the library.

Input: void *Handle (Handle pointer)
Output: ccrtngfc_lib_error_t *1lib_error (error struct pointer)
-- uint error (last library error number)

-- char name[CCRTNGFC_LIB_ERROR_NAME_SIZE] (last library error name)
-- char desc[CCRTNGFC_LIB_ERROR_DESC_SIZE] (last library error description)
-- int 1line_number (last library error line number in 1lib)
-- char function[CCRTNGFC_LIB_ERROR_FUNC_SIZE]
(library function in error)
-- ccrtngfc_lib_error_backtrace_t BT[CCRTNGFC_BACK_TRACE_DEPTH]
(backtrace of errors)
-- int line_number (1ine number in library)
-- char function[CCRTNGFC_LIB_ERROR_FUNC_SIZE]
(library function)

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_AUTHORIZATION_FAILURE (device authorization failure)

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

typedef struct

{
int line_number; /* 1line number in library */
char function[CCRTNGFC_LIB_ERROR_FUNC_SIZE]; /* library function */
uint RESERVED_INT[256]; /* Spare registers for future use */

} ccrtngfc_lib_error_backtrace_t;
typedef struct

{
uint error; /* last library error number */
char name[CCRTNGFC_LIB_ERROR_NAME_SIZE]; /* last library error name */
char desc[CCRTNGFC_LIB_ERROR_DESC_SIZE]; /* last libarary error description */
int 1line_number; /* last library error line number in 1lib */
char function[CCRTNGFC_LIB_ERROR_FUNC_SIZE]; /* library function in error */
uint RESERVED_INT[256]; /* Spare registers for future use */

ccrtngfc_lib_error_backtrace_t BT[CCRTNGFC_BACK_TRACE_DEPTH];
/* backtrace of errors */
} ccrtngfc_lib_error_t;
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Possible library errors:
CCRTNGFC_LIB_NO_ERROR = O, /* Successful */
CCRTNGFC_LIB_INVALID_ARG Invalid argument */
CCRTNGFC_LIB_ALREADY_OPEN Already open */
CCRTNGFC_LIB_OPEN_FAILED = Open failed */
CCRTNGFC_LIB_BAD_HANDLE = -4, /* Bad handle */
CCRTNGFC_LIB_NOT_OPEN Device not opened */
CCRTNGFC_LIB_MMAP_SELECT_FAILED = Mmap selection failed */
CCRTNGFC_LIB_MMAP_FAILED = -7, /* Mmap failed */
CCRTNGFC_LIB_MUNMAP_FAILED Munmap failed */
CCRTNGFC_LIB_NOT_MAPPED Not mapped */
CCRTNGFC_LIB_ALREADY_MAPPED Device already mapped */
CCRTNGFC_LIB_IOCTL_FAILED Device IOCTL failed */
CCRTNGFC_LIB_IO_ERROR 1/0 error */
CCRTNGFC_LIB_INTERNAL_ERROR Internal library error */
CCRTNGFC_LIB_NOT_IMPLEMENTED Call not implemented */
CCRTNGFC_LIB_LOCK_FAILED Failed to get lib lock */
CCRTNGFC_LIB_NO_LOCAL_REGION Local region not present */
CCRTNGFC_LIB_NO_CONFIG_REGION Config region not present */
CCRTNGFC_LIB_NO_SOLUTION_FOUND No solution found */
CCRTNGFC_LIB_NO_RESOURCE Resource not available */
CCRTNGFC_LIB_CANNOT_OPEN_FILE Cannot open file */
CCRTNGFC_LIB_MSGDMA_BUSY MSGDMA busy */
CCRTNGFC_LIB_AVALON_TRANSLATION_TABLE Avalon translation table error */
CCRTNGFC_LIB_ADDRESS_RANGE_ERROR Physical DMA address exceeds memory size */
CCRTNGFC_LIB_NO_SPACE_IN_TABLE No space available to allocate any more

physical memory */

Cannot allocate physical memory */

MSGDMA failed */

Thread Creation failed */

Clock Generator is not active */

Cannot compute output frequency */

Number of N-Dividers exceeded */

Clock generation failed */

Calibration voltage out of range */

Bad data in calibration file */

Voltage not in range */

ADC is not active */

DAC is not active */
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CCRTNGFC_LIB_CANNOT_ALLOCATE_PHYS_MEM
CCRTNGFC_LIBMSG_MSGDMA_FAILED
CCRTNGFC_LIB_THREAD_CREATE_FAILED
CCRTNGFC_LIB_CLOCK_IS_NOT_ACTIVE
CCRTNGFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQ
CCRTNGFC_LIB_N_DIVIDERS_EXCEEDED
CCRTNGFC_LIB_CLOCK_GENERATION_FAILED
CCRTNGFC_LIB_CALIBRATION_RANGE_ERROR
CCRTNGFC_LIB_BAD_DATA_IN CAL_FILE
CCRTNGFC_LIB_VOLTAGE_NOT_IN_RANGE
CCRTNGFC_LIB_ADC_IS_NOT_ACTIVE
CCRTNGFC_LIB_DAC_IS_NOT_ACTIVE
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CCRTNGFC_LIB_ADC_INCORRECTLY_CONFIGURED = -37, /* ADC incorrectly configured for DAC readback
*/
CCRTNGFC_LIB_LIO_TEST_MODE_SETTING_ERROR = -39, /* Only one output port must be set in LIO test
mode */
CCRTNGFC_LIB_DAC_FIFO_UNDERFLOW = -40, /* DAC FIFO underflow */

CCRTNGFC_LIB_DAC_FIFO_OVERFLOW
CCRTNGFC_LIB_DAC_IS_BUSY
CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE
CCRTNGFC_LIB_SERIAL_PROM_FAILURE

-41, /* DAC FIFO overflow */
-42, /* DAC is busy */
-43, /* LDIO is not active */
-44, /* Serial PROM failure - malfunction or not

present */
CCRTNGFC_LIB_SERIAL_PROM_BUSY = -45, /* Serial PROM busy */
CCRTNGFC_LIB_SERIAL_PROM_WRITE_PROTECTED -46, /* Serial PROM is write protected */
CCRTNGFC_LIB_AUTHORIZATION_FAILURE -47, /* Failure to authorize opening of device */
CCRTNGFC_LIB_INTHDLR_CREATE_FAILURE -48, /* Interrupt handler creation failure */
CCRTNGFC_LIB_INTHDLR_ALREADY_RUNNING -49, /* Interrupt handler already running */
CCRTNGFC_LIB_IPCORE_COS_IS_NOT_ACTIVE -50, /* IP Core COS is Not active */
CCRTNGFC_LIB_NO_FREE_DESCRIPTORS_AVAILABLE -51, /* No Free Descriptors Available */
CCRTNGFC_LIB_ERROR_IN_DESCRIPTOR_LIST = -52, /* Error in Descriptor List */
CCRTNGFC_LIB_MSGDMA NOT_SUPPORTED = -53, /* Modular Scatter-Gather DMA Not Supported */
CCRTNGFC_LIB_MSGDMA READS_NOT_ALLOWED FOR_SELECTED_ADDRESS

= -54, /* MSG DMA Reads Not Allowed for Selected

Address */
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CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA

-55, /* Not Owner of Modular Scatter-Gather DMA */
CCRTNGFC_LIB_MSGDMA_IN_USE -56, /* Modular Scatter-Gather DMA In Use */
CCRTNGFC_LIB_MSGDMA_NOT_SETUP -57, /* Modular Scatter-Gather DMA not setup */
CCRTNGFC_LIB_MSGDMA_FAILED = -58, /* Modular Scatter-Gather DMA failed */
CCRTNGFC_LIB_MSGDMA_ACCESS_NOT_ALLOWED_FOR_SELECTED_ADDRESS

= -59, /* MSGDMA access not allowed for selected
address */

CCRTNGFC_LIB_REGION_ADDRESSING_NOT_SUPPORTED

= -60, /* Region addressing not supported by driver */
CCRTNGFC_LIB_CLONING_NOT_SUPPORTED -61, /* Cloning not supported by the card */
CCRTNGFC_LIB_SERIAL_PROM_NOT_PRESENT = -62, /* Serial PROM not present */
CCRTNGFC_LIB_DC_EEPROM_FAILURE -63, /* Daughter Card EEPROM Failure */
CCRTNGFC_LIB_DC_EEPROM_BUSY -64, /* Daughter Card EEPROM Busy */
CCRTNGFC_LIB_MODULE_NOT_OPEN -65, /* Module needs to be opened first */
CCRTNGFC_LIB_MODULE_ALREADY_OPEN -66, /* Module Already Open */
CCRTNGFC_LIB_MODULE_NOT_PRESENT -67, /* Module Not Present */
CCRTNGFC_LIB_INVALID_MODULE -68, /* Invalid Module */
CCRTNGFC_LIB_DC_BAD_HANDLE -69, /* Bad daughter card handle supplied */

CCRTNGFC_LIB_INSTEAD_OF_DC_HANDLE = -70, /* Library instead of daughter card handle
supplied */
CCRTNGFC_LIB_MODULE_OPEN_FAILED = -71, /* Module Open Failed */

CCRTNGFC_LIB_DATA WIDTH_NOT_MULTIPLE_OR_ALIGNED

= -72, /* Data Width Not Multiple or Aligned */
CCRTNGFC_LIB_FPGA_PM_FAILURE = -73, /* FPGA Power Module Failure */
CCRTNGFC_LIB_FPGA_PM_BUSY -74, /* FPGA Power Module Busy */
CCRTNGFC_LIB_NO DAUGHTER_CARD_PRESENT -75, /* No Daughter Card Present */
CCRTNGFC_LIB_PLL_SYNC_NOT_SUPPORTED = -76, /* PLL Synchronization not supported */

2.2.76 ccrtNGFC_Get_Lib_Error_Description()
This call returns the library error name and description for the supplied error number.

/******************************************************************************
void
CcCcrtNGFC_Get_Lib_Error_Description (int ErrorNumber,
ccrtngfc_lib_error_description_t *1ib_error_desc)

Description: Get Error Description of supplied error number.

Input: int ErrorNumber (Library error number)

Output: ccrtngfc_lib_error_description_t *1ib_error_desc (error description struct pointer)
-- int found
-- char name[CCRTNGFC_LIB_ERROR_NAME_SIZE] (last library error name)
-- char desc[CCRTNGFC_LIB_ERROR_DESC_SIZE] (last library error description)

Return: none
******************************************************************************/

2.2.77 ccrtNGFC_Get_Library_Info()
This call returns useful library information to the user.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Library_Info (void *Handle,
ccrtngfc_library_info_t *info)

Description: Get library information

Input: void *Handle (Handle pointer)
Output: ccrtngfc_library_info_t *info (info struct pointer)
int fp
ccrtngfc_local_ctrl_data_t *local ptr

-- structure in ccrtngfc_user.h
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void *munmap_local_ptr

int local_mmap_size
ccrtngfc_config local_data_t *config ptr

-- structure in ccrtngfc_user.h
void *munmap_config ptr
int config mmap_size

ccrtngfc_user_phys_mem_t PhysMem[ CCRTNGFC_MAX_AVALON_NUM_TRANS_TBL_ENTRIES]
-- structure in ccrtngfc_user.h

ccrtngfc_driver_library_common_t *driver_lib_ptr
-- structure in ccrtngfc_user.h

void *munmap_driver_lib_ptr

int driver_lib_mmap_size

void *FpgaWbLib;

_ccrtngfc_ipcore_t IpCoreSpecific[CCRTNGFC_TOTAL_NUMBER_OF_IP_CORES];

uint UserPid;

void *IpCore_0 ptr

void *IpCore_1 ptr

void *IpCore_2 ptr

void *IpCore_3 ptr

void *IpCore_4 ptr

void *IpCore_5_ptr

void *IpCore_6_ptr

void *IpCore_7_ptr

void *IpCore_8 ptr

void *IpCore_9 ptr

void *IpCore_10_ ptr

void *IpCore_140 ptr

void *IpCore_141 ptr

void *IpCore_142 ptr

void *|pCore_143_ptr

void *IpCore_144 ptr

void *IpCore_145_ptr

void *IpCore_146_ptr

void *IpCore_147_ptr

u_short  IpCore_MaxChannels_In_License[CCRTNGFC_TOTAL_NUMBER_OF_IP_CORES];
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
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2.2.78 ccrtNGFC_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 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 access these registers. For information on the registers, refer to the ccrtngfc_user.h include file that is
supplied with the driver.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Mapped_Config Ptr (void *Handle,
ccrtngfc_config local_data_t **config_ptr)
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Description: Get mapped configuration pointer.

Input: void *Handle (Handle pointer)
Output: ccrtngfc_config local_data_t **config_ptr (config struct ptr)
-- structure in ccrtngfc_user.h

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_CONFIG_REGION (config region not present)

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

2.2.79 ccrtNGFC_Get_Mapped_Driver_Library Ptr()
The driver and library share a common structure. This call returns a pointer to the shared driver/library structure.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Mapped_Driver_Library_Ptr (void *Handle,
ccrtngfc_driver_library_common_t **driver_lib_ptr)

Description: Get mapped Driver/Library structure pointer.
Input: void *Handle (Handle pointer)

Output: ccrtngfc_driver_library common_t **driver_lib_ptr (driver_lib struct ptr)
-- structure in ccrtngfc_user.h

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.80 ccrtNGFC_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 access these registers. For information on the registers, refer to the ccrtngfc_user.h
include file that is supplied with the driver.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Mapped_Local_Ptr (void *Handle,
ccrtngfc_local_ctrl_data_t  **local_ptr)

Description: Get mapped local pointer.
Input: void *Handle (Handle pointer)

Output: ccrtngfc_local_ctrl_data_t **local_ptr (local struct ptr)
-- structure in ccrtngfc_user.h

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
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2.2.81 ccrtNGFC_Get_Open_File_Descriptor()

When the library ccrtNGFC_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 calls like read(2), ioctl(2), etc. Normally, this is
not recommended as internal checking and locking is bypassed and the library calls can no longer maintain
integrity of the functions. This is only provided for advanced users who want more control and are aware of the
implications.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Open_File_Descriptor (void *Handle,
int *fd)

Description: Get Open File Descriptor

Input: void *Handle (Handle pointer)
Output: int *fd (open file descriptor)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID ARG  (invalid argument)
******************************************************************************/

2.2.82 ccrtNGFC_Get_Physical_Memory()

This call returns to the user the physical memory pointer and size that was previously allocated by the
ccrtNGFC_Mmap_Physical_Memory() call. The physical memory is allocated by the user when they wish to
perform their own DMA and bypass the API. If user specified a mmaped user memory pointer, search for it,
otherwise, simply return the contents of the physical memory list specified by a valid entry_num_in_tran_table.
Once again, this call is only useful for advanced users.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Get_Physical_Memory (void *Handle,
ccrtngfc_user_phys_mem_t *phys_mem)

Description: Get previously mmapped() physical memory address and size

Input: void *Handle (Handle pointer)
ccrtngfc_user_phys_mem_t *phys_mem (mem struct pointer)
void *mmaped_user_mem_ptr (mmaped user virtual memory)
uint entry_num_in_tran_table (entry number in translation table)
Output: ccrtngfc_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: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

******************************************************************************/
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2.2.83 ccrtNGFC_Get_PowerModule_Info()
Get useful Power Module Information.

/******************************************************************************
ccrtNGFC_Get_PowerModule_Info()

Description: Get Power Module Information

Input: void *Handle (Handle pointer)
ccrtngfc_power_module_info_t *PM_Info (power module info)
_ccrtngfc_fpga_pm_command_t Command; // input

# CCRTNGFC_PM_CMD_INPUT_SUPPLY_VOLTAGE
CCRTNGFC_PM_CMD_OUTPUT_VOLTAGE
CCRTNGFC_PM_CMD_OUTPUT_CURRENT
CCRTNGFC_PM_CMD_OUTPUT_TEMPERATURE
CCRTNGFC_PM_CMD_DIE_TEMPERATURE
CCRTNGFC_PM_CMD_PWM_FREQUENCY
CCRTNGFC_PM_CMD_OUTPUT_POWER
# CCRTNGFC_PM_CMD_PEAK_OUTPUT_CURRENT
_ccrtngfc_fpga_pm_module_select_t ModuleSelect; // input
# CCRTNGFC_FPGA_PM_MODULE_®
# CCRTNGFC_FPGA_PM_MODULE_1
_ccrtngfc_fpga_pm xfer_size_ t XferSize; // input
# CCRTNGFC_FPGA_PM_WORD_TRANSFER
# CCRTNGFC_FPGA_PM_BYTE_TRANSFER

HHHHHH

Output: ccrtngfc_power_module_info_t *PM_Info (power module info)
uint AlertStatus; // output
uint RawValue; // output
double FormattedValue; // output
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_FPGA_PM_BUSY (power module busy)
# CCRTNGFC_LIB_FPGA_PM_FAILURE (power module failure)

SRR K K KK SR K SR SR SRR SR KK SR SRR S KR SOK K K SOK R OK S K SRRSO S K SOK Rk RSk kR Rk ko ok

2.2.84 ccrtNGFC_Get_RunCount_UserProcess()

This call returns to the user a count of the number of times the User Process has entered. (This is an experimental
API for debugging and testing).

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_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: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

******************************************************************************/
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2.2.85 ccrtNGFC_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 return a pointer to an unsigned integer.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Get_Value (void *Handle,
CCRTNGFC_CONTROL cmd,
void *value)

Description: Return the value of the specified board register.

Input: void *Handle (Handle pointer)
CCRTNGFC_CONTROL cmd (register definition)
-- structure in ccrtngfc_lib.h
Output: void *value; (pointer to value)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.86 ccrtNGFC_Hex_To_Fraction()
This call converts a hexadecimal value to a fractional decimal.

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

double
ccrtNGFC_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)
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2.2.87 ccrtNGFC_Identify_Board()

This call is useful in identifying a physical board via software control. It causes the front LED to either blink or
turn off. Users can also specify the number of seconds they wish to blink the LED.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Identify_Board (void *Handle,
_ccrtngfc_identify_t 1Identify)

Description: Identify the board by setting the front LED

Input: void *Handle (Handle pointer)
_ccrtngfc_identify_t Identify (Identify board settings)
# CCRTNGFC_IDENTIFY_OFF
# CCRTNGFC_IDENTIFY_ON
# Number of seconds to blink
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
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# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

2.2.88 ccrtNGFC_Initialize_Board()

This call initializes the driver structures to a default state and then resets the hardware.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Initialize_Board (void *Handle)

Description: Initialize the board.

Input: void *Handle (Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.89 ccrtNGFC _IpCore_Get_Info()

This call returns information of all the IP Core modules available.

This call also 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. Note that the IpCoreCodes below can be renamed from their default names to the new
names as and when new Ip Codes are implemented.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_IpCore_Get_Info (void *Handle,
ccrtngfc_ipcore_info_t *ip_info)

Description: Get IP Core Information

Input: void *Handle (Handle pointer)
Output: ccrtngfc_ipcore_info_t *ip_info (pointer to Ip Core Struct)
u_int32_t NumberAdvancedIPCores;

_ccrtngfc_ipcore_info_t IpInfo[CCRTNGFC_TOTAL_NUMBER_OF_IP_CORES]
_ccrtngfc_ipcore_t IpCore;
u_int32_t  IpCoreCode
# CCRTNGFC_IPCODE_o
# CCRTNGFC_IPCODE_1
CCRTNGFC_TIPCODE_2
CCRTNGFC_IPCODE_3
CCRTNGFC_IPCODE_4
CCRTNGFC_IPCODE_5
CCRTNGFC_IPCODE_6
CCRTNGFC_IPCODE_7
CCRTNGFC_IPCODE_8
CCRTNGFC_IPCODE_9

HoHHHHHHRH
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CCRTNGFC_IPCODE_148
CCRTNGFC_IPCODE_141
CCRTNGFC_IPCODE_142
CCRTNGFC_IPCODE_143
CCRTNGFC_IPCODE_144
CCRTNGFC_IPCODE_145
CCRTNGFC_IPCODE_146
CCRTNGFC_IPCODE_147

union {

u_int32_t IpCoreRevision
ccrtngfc_ipcore_revision_t IpCRev

HoHHEHHHH-

*

}
u_int32_t  IpCoreOffset

u_int32_t IpCorelInformation

void *IpCoreMappedPtr
char IpCoreName[ CCRTNGFC_IPCORE_NAME_SIZE]
char IpCoreDescription[CCRTNGFC_IPCORE_DESC_SIZE]
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.90 ccrtNGFC _IpCore_Get_Mapped_Ptr()

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. Note that the IpCoreCodes below can be renamed from their default names to the new names as
and when new Ip Codes are implemented.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_IpCore_Get_Mapped_Ptr (void *Handle,
u_int32_t IpCoreCode,
void **ipcore_ptr)

Description: Get mapped requested IP Core pointer.

Input: void *Handle (Handle pointer)
u_int32_t IpCoreCode

# CCRTNGFC_IPCODE_o

# CCRTNGFC_IPCODE_1
CCRTNGFC_IPCODE_2
CCRTNGFC_IPCODE_3
CCRTNGFC_TIPCODE_4
CCRTNGFC_TIPCODE_5
CCRTNGFC_TIPCODE_6
CCRTNGFC_TIPCODE_7
CCRTNGFC_IPCODE_S8
CCRTNGFC_IPCODE_9

T R

CCRTNGFC_IPCODE_140
CCRTNGFC_IPCODE_141
CCRTNGFC_IPCODE_142
CCRTNGFC_IPCODE_143

R OO
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# CCRTNGFC_IPCODE_144
# CCRTNGFC_IPCODE_145
# CCRTNGFC_IPCODE_146
# CCRTNGFC_IPCODE_147

Output: void **jpcore_ptr (ipcore ptr)
-- structure in ccrtngfc_user.h
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_NO_RESOURCE (Ip core not present)

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

2.2.91 ccrtNGFC_LDIO_Activate()

This call must be the first call to activate and de-activate LVDS and Digital 1/0 modules. Without activation, all
other calls to the LIO/DIO will fail. The user can also use this call to return the current state of the LIO/DIO
without any change by specifying a pointer to current state and setting activate to
CCRTNGFC_LDIO_MODULE_DO_NOT_CHANGE. If the LIO/DIO is already active and the user issues a
CCRTNGFC_LDIO_MODULE_ENABLE, no additional activation will be performed. To cause the LIO/DIO to go
through a full reset, the user needs to issue the CCRTNGFC_LDIO_MODULE_RESET which will cause the
LIO/DIO to disable and then re-enable, setting all its LIO/DIO values to a default state.

Currently, there are only two LDIO modules available and reside on the FPGA mother board. DIO Module 0, and
LIO Module 1. In the future we could have additional DIO and L1O modules in the form of add-on daughter cards.
This call Enables and Disables ALL available LDIO modules. There is no ability to enable/disable an individual
module.

If current_state is set to NULL, then no current state information is returned.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO_Activate (void *Handle,
_ccrtngfc_ldio_module_enable_t activate,
_ccrtngfc_ldio_module_enable_t *current_state)

Description: Activate/DeActivate LVDS and Digital I/O module

Input: void *Handle (Handle pointer)
_ccrtngfc_ldio_module_enable_t activate (activate/deactivate)
# CCRTNGFC_LDIO_MODULE_DISABLE
# CCRTNGFC_LDIO_MODULE_ENABLE

# CCRTNGFC_LDIO_MODULE_RESET (disable followed by enable)
# CCRTNGFC_LDIO_MODULE_DO_NOT_CHANGE
Output: _ccrtngfc_ldio_module_enable_t *current_state (active/deactive)

# CCRTNGFC_LDIO_MODULE_DISABLE
# CCRTNGFC_LDIO_MODULE_ENABLE

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

******************************************************************************/
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retrieve polarity settings for selected

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is

not LIO daughter-card available.

For input channels, a value of CCRTNGFC_LDIO_INPUT_LOW_TRUE or ‘0’ for polarity indicates low true,

2.2.92 ccrtNGFC_LDIO_Get_Channels_Polarity()
This call allows the user to get the polarity for all the LVDS and DIO channels. The ChannelSelectMask is used to

channels.

while a value of CCRTNGFC_LDIO_INPUT_HIGH_TRUE or ‘1’ for polarity indicates high true.

For output channels, a value of CCRTNGFC_LDIO_OUTPUT_LOW or ‘0’ for polarity indicates low or 0 volts,

while a value of CCRTNGFC_LDIO_OUTPUT_HIGH or ‘1’ for polarity indicates high or +5 volts.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO_Get_Channels_Polarity(void

3k 3k 3k 3k 3k 3k 3k 3k 3k >k 3k >k 3k >k 3k >k 5k 3k >k 3k >k 3k >k 3k >k 5k >k 5k >k 5k >k ok 3k >k >k 5k %k >k %k >k 3k >k >k kok kok k ok

*Handle,
ccrtngfc_ldio_modules_t LDIO_ChannelsPolarity,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Get Ch

Input: void
ccrtngfc_1
# NULL
# u_in
#

HHFHFHFHAFHFTFHAFHFHFEHFTFHFEHFEHEHEHSER
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*Handle
dio_modules_t
t32_t
CCRTNGFC_LDIO_CHANNEL_MASK_©

CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@

conveyance of this document.

ChannelSelectMask

(handle pointer)
(custom channel selection)
(select all channels)

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
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# CCRTNGFC_LDIO_CHANNEL_MASK 31
# CCRTNGFC_LDIO_ALL_CHANNELS_ MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_© // On Main Board - DIO
CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: ccrtngfc_ldio _modules_t LDIO_ChannelsPolarity (channels polarity registers)
- CCRTNGFC_LDIO_INPUT_LOW TRUE = (@) // input direction
- CCRTNGFC_LDIO_INPUT_HIGH_ TRUE (1) // input direction
- CCRTNGFC_LDIO_OUTPUT_LOW = (@) // output direction
- CCRTNGFC_LDIO_OUTPUT_HIGH = (1) // output direction
# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

CCRTNGFC_LDIO_CHANNEL_MASK_©

CCRTNGFC_LDIO CHANNEL_MASK 1

CCRTNGFC_LDIO CHANNEL_MASK_2

CCRTNGFC_LDIO_CHANNEL_MASK_3

CCRTNGFC_LDIO_CHANNEL_MASK_4

CCRTNGFC_LDIO_CHANNEL_MASK_5

CCRTNGFC_LDIO_CHANNEL_MASK_6

CCRTNGFC_LDIO_CHANNEL_MASK_7

CCRTNGFC_LDIO_CHANNEL_MASK_8

CCRTNGFC_LDIO_CHANNEL_MASK_9

CCRTNGFC_LDIO CHANNEL_MASK_10

CCRTNGFC_LDIO_CHANNEL_MASK_11

CCRTNGFC_LDIO_CHANNEL_MASK_12

CCRTNGFC_LDIO_CHANNEL_MASK_13

CCRTNGFC_LDIO_CHANNEL_MASK_14

CCRTNGFC_LDIO_CHANNEL_MASK_15

CCRTNGFC_LDIO_CHANNEL_MASK_16

CCRTNGFC_LDIO_CHANNEL_MASK_17

CCRTNGFC_LDIO_ CHANNEL_MASK_18

CCRTNGFC_LDIO_CHANNEL_MASK_19

CCRTNGFC_LDIO_CHANNEL_MASK_20

CCRTNGFC_LDIO_ CHANNEL_MASK_21

CCRTNGFC_LDIO_CHANNEL_MASK_22

CCRTNGFC_LDIO_CHANNEL_MASK_23

CCRTNGFC_LDIO_CHANNEL_MASK_24

CCRTNGFC_LDIO_CHANNEL_MASK_25

CCRTNGFC_LDIO_CHANNEL_MASK_26

CCRTNGFC_LDIO_CHANNEL_MASK_27

CCRTNGFC_LDIO_CHANNEL_MASK_28

CCRTNGFC_LDIO_CHANNEL_MASK_29

CCRTNGFC_LDIO_CHANNEL_MASK_30

CCRTNGFC_LDIO_ CHANNEL_MASK_31

CCRTNGFC_LDIO ALL_CHANNELS_MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:

HoHHHH
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+

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
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# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.93 ccrtNGFC_LDIO_Get_COS_Channels_Edge Sense()

This call returns to the user the settings for the change-of-state to sense the rising or falling edge of the signal on
input for all the LVDS and DIO channels. The ChannelSelectMask is used to retrieve edge sense settings for
selected channels. A value of CCRTNGFC_LDIO_COS_FALLING_EDGE or ‘0’ represents sensing of falling edge
of input signal while a value of CCRTNGFC_LDIO_COS_RISING_EDGE or ‘1’ represents sensing of rising edge
of input signal.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

/*****************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_COS_Channels_Edge_Sense(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEdgeSense,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Get COS Channels Edge Sense

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_ 19
CCRTNGFC_LDIO CHANNEL_MASK_ 20
CCRTNGFC_LDIO CHANNEL_MASK 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO CHANNEL_MASK_ 29
CCRTNGFC_LDIO CHANNEL_MASK_ 30

HHFHFHFHAFAHFFHFTHFHEHEHFEHEHTEHEHEHR
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#

CCRTNGFC_LDIO_CHANNEL_MASK_31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

#

HoHHHH

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

Output: ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEdgeSense (COS channels

Return: _ccr
#

R oH N

# u_int32_t

#

HHHFHFHFHAFHFHFTFHAFHAFAHAFEHFETHBEHEHEHEHS

+

HoHHHHEH

tngfc

CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

registers)

- CCRTNGFC_LDIO_COS_FALLING_EDGE
- CCRTNGFC_LDIO_COS_RISING_EDGE

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3
1ib_error_number_t

//
//
//
//
//
//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

Card
Card
Card
Card
edge sense

= (0)
= (1)

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

Card
Card
Card
Card
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******************************************************************************/

2.2.94 ccrtNGFC_LDIO_Get_COS_Channels_Enable()

This call returns to the user the settings for the change-of-state enable registers all the LVDS and DIO channels.
The ChannelSelectMask is used to retrieve enable settings for selected channels. A value of
CCRTNGFC_LDIO_COS_IGNORE or ‘0’ ignores change-of-state while a value of
CCRTNGFC_LDIO_COS_ENABLE or ‘1’ represents enabling change-of-state for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

/*****************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO _Get_COS_Channels_Enable(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEnable,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Get COS Channels Enable Setting

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO CHANNEL_MASK_ 23
CCRTNGFC_LDIO CHANNEL_MASK 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHEHHFHFHFAFHFHATHAFHAEHAFAHFEHFEHEEHETEHEESR

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

Page 83 of 233



Output: ccrtngfc_ldio _modules_t LDIO_COS_ChannelsEnable

#

#

#

#

#

#

#

Return: _ccrtngfc_
#
#
#
#
#
#

HHHHHH

# u_int32_t

#

HHEHHAHIFHAHRAHAFAHRAHRAFHRAFHRAFHERFHEHFEEHTEEEHESR

CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

//
//
//
//
//
//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

- CCRTNGFC_LDIO_COS_IGNORE = (9)
- CCRTNGFC_LDIO_COS_ENABLE = (1)

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_ 6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO MODULE_2
CCRTNGFC_DC_LIO_MODULE_3
lib_error_number_t

//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
AR S K R K KKK KR KK KK KKK KKK S KoK S KK SR K o KK ok KK S KoK S KK o KK Sk KO S KK kKoK

Card
Card
Card
Card

(COS channels Enable registers)

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

Card
Card
Card
Card
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2.2.95 ccrtNGFC_LDIO_Get_COS_Channels_Mode()

This call returns to the user the settings for the change-of-state mode registers all the LVDS and DIO channels. The
ChannelSelectMask is used to retrieve mode settings for selected channels. A value of
CCRTNGFC_LDIO_COS_ANY_TRANSITION or ‘0’ detects change-of-state on any edge transition while a value
of CCRTNGFC_LDIO_COS_RISING_OR_FALLING_TRANSITION or ‘1’ represents enabling change-of-state for
either rising edge or falling edge depending on the channel edge sense setting for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

/*****************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_COS_Channels_Mode(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsMode,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Get COS Channels Mode

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

# CCRTNGFC_LDIO_ CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO CHANNEL_MASK_ 23
CCRTNGFC_LDIO CHANNEL_MASK 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
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Output: ccrtngfc_ldio _modules_t

#

#

#

#

#

#

#

Return: _ccrtngfc_
#
#
#
#
#

+

#
#
#
#
#

# u_int32_t

#

HHFHFHAFHAHEAFHAHAFAHRAFHRAFHRAFHRAFHERHFEEHEEEESR

CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

//
//
//
//
//

On Main Board - LIO

optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

LDIO_COS_ChannelsMode (COS channels Mode registers)

- CCRTNGFC_LDIO_COS_ANY_TRANSITION = (0)
- CCRTNGFC_LDIO_COS_RISING_OR_FALLING_TRANSITION = (1)

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO MODULE_2
CCRTNGFC_DC_LIO MODULE_3
lib_error_number_t

//

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
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2.2.96 ccrtNGFC_LDIO_Get_COS_Channels_Overflow()

This call returns to the user the state of the change-of-state overflow registers for all the LVDS and DIO channels.
The ChannelSelectMask is used to retrieve overflow settings for selected channels. A value of
CCRTNGFC _LDIO_COS_ OVERFLOW_DID_NOT _OCCUR or ‘0’ indicates that no overflow occurred while a
value of CCRTNGFC_LDIO_COS OVERFLOW_OCCURRED or ‘1’ indicates that an overflow condition
occurred for the selected channels. An overflow condition is set when a change-of-state condition is detected on a
channel that previously detected a change-of-state condition without its COS status being cleared. Any read of this
register will automatically clear the change of state overflow bits that were set in the read data.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

/*****************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_COS_Channels_Overflow(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsOverflow,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Get COS Channels Overflow

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_ 8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO CHANNEL_MASK_18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_ 20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO CHANNEL_MASK_ 29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
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Output: ccrtngfc_ldio_modules_t

Return: _ccr
#

o oH

+

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

#

HHHHH

# u_int32_t

#

HHFHFHAFHFFHFHAFHAFHAFAHFTHFEHFBEHETEHETEHTEHER

+

+

#
#
#
#

#
tngfc

CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

LDIO_COS_ChannelsOverflow (COS channels overflow registers)

- CCRTNGFC_LDIO_COS_OVERFLOW_DID_NOT_OCCUR = (@)
- CCRTNGFC_LDIO_COS_OVERFLOW_OCCURRED = (1)

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3
lib_error_number_t

//
//
//
//
//
//

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
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2.2.97 ccrtNGFC_LDIO_Get_COS_Channels_Status()

This call returns to the user the state of the change-of-state status registers for all the LVDS and DIO channels. The
ChannelSelectMask is used to retrieve status settings for selected channels. A value of
CCRTNGFC_LDIO_COS_DID_NOT_OCCUR or ‘0’ indicates that no change-of-state occurred while a value of
CCRTNGFC_LDIO_COS_OCCURRED or ‘1’ indicates that a change-of-state condition occurred for the selected
channels. A change-of-state status is set when the hardware is enabled to detect a change of input signal transition
and an input signal is received with the monitored transition. Any read of this register will automatically clear the
change of state status bits that were set in the read data.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

/*****************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_COS_Channels_Status(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsStatus,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Get COS Channels Status

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO CHANNEL_MASK_18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO CHANNEL_MASK_ 29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
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# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

#

HHHHH

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

Output: ccrtngfc_ldio _modules_t LDIO_COS_ChannelsStatus (COS channels

Return: _ccr
#

o oH

+

# u_int32_t

#

HHFHFHAFHFFHFHAFHAFHAFAHFTHFEHFBEHETEHETEHTEHER

+

+

#
#
#
#

#
tngfc

CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

- CCRTNGFC_LDIO_COS_DID_NOT_OCCUR
- CCRTNGFC_LDIO_COS_OCCURRED
ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3
lib_error_number_t

//
//
//
//
//
//

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
SRR KR K KK KKK o KK KK oK KR KK o KK Sk KoK S K KKK Sk K K S K oK SRR KKK KK KKKk
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2.2.98 ccrtNGFC_LDIO_Get_Input_Channels_Filter()

This call allows the user to get the settings for all the LVDS and DIO channels input filters. The
ChannelSelectMask is used to retrieve filter settings for selected channels. A value of
CCRTNGFC_LDIO_INPUT_FILTER_ENABLED or ‘1’ for filter indicates that the 100 nanosecond filter is
enabled for the selected channel, while a value of CCRTNGFC LDIO_INPUT_FILTER_DISABLED or 0’
indicates that the filter is disabled. On powerup, filter for all channels are enabled.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_Input_Channels_Filter(void *Handle,
ccrtngfc_ldio _modules_t LDIO InputChannelsFilter,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Get Input Channels Filter

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

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO CHANNEL_MASK_ 23
CCRTNGFC_LDIO CHANNEL_MASK 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
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Output:

Return:
#

HOHHH

+

ccrtngfc_ldio_modules_t

# CCRTNGFC_MAIN_LIO_MODULE_1
# CCRTNGFC_DC_DIO_MODULE_2
# CCRTNGFC_DC_DIO_MODULE_3
# CCRTNGFC_DC_LIO_MODULE_2
# CCRTNGFC_DC_LIO_MODULE_3

# u_int32_t

#

HHFHFHAFHAHEAFHAHAFAHRAFHRAFHRAFHRAFHERHFEEHEEEESR

+*

+

#
#
#
#

#

_ccrtngfc_
CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_NO_LOCAL_REGION

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

//
//
//
//
//

LDIO_InputChannelsFilter
- CCRTNGFC_LDIO_INPUT_FILTER_DISABLED
- CCRTNGFC_LDIO_INPUT_FILTER_ENABLED
ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_©
CCRTNGFC_MAIN_LIO MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO MODULE_2
CCRTNGFC_DC_LIO MODULE_3
lib_error_number_t

//

On Main Board - LIO

optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

(input channel registers)

= (0)
= (1)

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter Card
optional DIO Daughter Card
optional LIO Daughter Card
optional LIO Daughter Card

(successful)

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

(invalid argument)

(local region not present)

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
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2.2.99 ccrtNGFC_LDIO_Get_Input_Snapshot()

This call returns the Input Snapshot state for all the LVDS and DIO modules. 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, they can ensure that all channels data are in sync.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC _DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_Input_Snapshot(void *Handle,
_ccrtngfc_ldio_input_snapshot_t *1dio_snapshot)

Description: Get LDIO Input Snapshot

Input: void *Handle (handle pointer)

Output: _ccrtngfc_ldio_input_snapshot_t *1dio_snapshot (LVDS and Digital I/O snapshot)
# CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_INPUT_OPERATION_SNAPSHOT

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (DIO is not active)

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

2.2.100 ccrtNGFC_LDIO_Get_Output_Sync()

This call returns the current state of the output sync flag for all the LVDS and DIO modules. 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.

AR A AR KR KK KK SR K SRR SRR SRR S KRR S K SRR SRR SR Sk K K Sk K o

_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Get_Output_Sync(void *Handle,
_ccrtngfc_ldio_output_sync_t *1dio_sync)

Description: Get LVDS and Digital I/O Output Sync

Input: void *Handle (handle pointer)
Output: _ccrtngfc_ldio_output_sync_t *1dio_sync (LVDS and Digital I/O sync)
# CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS = (9©)
# CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC = (1)
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/
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2.2.101 ccrtNGFC_LDIO_Read_Input_Channel_Registers()

This call reads the contents of the input channel registers for all the LVDS and DIO modules and returns to the
user. There are two modes of operation for this call. (1) Continuous (2) Snapshot.

When the user selects the continuous operation, this call immediately 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
between the varions LDIO modules. For performance improvements with this operational mode, it is
recommended that the user sets the continuous option using the ccrtNGFC_LDIO_Set_Input_Snapshot() call once
and then supply CCRTNGFC_LDIO_INPUT_OPERATION_DO_NOT_CHANGE to this call for more reads. In this
way, an additional register access will not occur everytime this call is issued.

When the user decides to use the snapshot operation instead, there is no need to issue the
ccrtNGFC_LDIO_Set_Input_Snapshot(). All that is required is to supply the
CCRTNGFC_LDIO_INPUT_OPERATION_SNAPSHOT option when issuing this call. The result is that all the
LDIO module channels will be captured instantaneously (in sync) by the firmware and returned to the user.

Obviously, the snapshot operation is only meaningful if the user selects channels (using the channel selection
mask) that reside in at least two different LDIO modules.

The skip_ldio_disable_check (when set to CCRTNGFC_FALSE) causes the call to test for the LDIO being enabled
prior to proceeding. If this option is set to CCRTNGFC_TRUE, then no validation is performed. If the LDIO has
not been enabled, input reads will be invalid. The only reason for providing this option to disable the check in order
to improve the performance of the call. If the user can ensure that the LDIO is enabled prior to issuing this call,
they can set this option to CCRTNGFC_TRUE so that no validation is performed and hence, improve performance.

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

In the case of Digital I/0 module, 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).

In the case of LVDS I/O module, when the direction for channels are set to output, then reading the channels input
registers will result in invalid channel information being returned as the only way to read back (loopback) the
channel information is to use the L1O Test Mode as specified with the cctNGFC_LIO_Set Ports_Direction() call.
If the user wishes to read back (loopback) the channel information for the LVDS 1/0O module, then they will need to
use the specific ccrtNGFC_LIO_Read_Output_Loopbacked_Channels() call as that is specifically written for this
purpose.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC _DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO_Read_Input_Channel_Registers(void *Handle,
_ccrtngfc_ldio_input_snapshot_t ldio_snapshot,
ccrtngfc_bool skip_1ldio_disabled_check,

ccrtngfc_ldio_modules_t LDIO_InputChannels,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Read LDIO Input Channel Registers

Input: void *Handle (handle pointer)
_ccrtngfc_ldio_input_snapshot_t 1dio_snapshot (1dio_snapshot operation)
# CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS
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# CCRTNGFC_LDIO_INPUT_OPERATION_SNAPSHOT
# CCRTNGFC_LDIO_INPUT_OPERATION_DO_NOT_CHANGE

ccrtngfc_bool

# CCRTNGFC_TRUE
# CCRTNGFC_FALSE

ccrtngfc_ldio_modules_t
# NULL
# u_int32_t

#

HHFHFHAFHAHEAFHAHAFAHRAFHRAFHRAFHRAFHERHFEEHEEEESR

+*

+

o O OH R

Output:
registers)

# u_int32_t

#

T R

ccrtngfc_ldio_modules_t

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8

//
//
//
//
//
//

LDIO_InputChannels

skip_ldio_disabled_check (skip LVDS and Digital

I/0 disabled check)

ChannelSelectMask (custom channel selection)

(select all channels)

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

Card
Card
Card
Card

(input channel

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
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+

CCRTNGFC_LDIO_CHANNEL_MASK_9

CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_31

CCRTNGFC_LDIO_ALL_CHANNELS_MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:

+

CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3

#
#
#
# CCRTNGFC_DC_LIO_MODULE_2

CCRTNGFC_MAIN_DIO_MODULE_@
CCRTNGFC_MAIN_LIO_MODULE_1

// On Main Board - DIO
// On Main Board - LIO
// optional DIO Daughter Card
// optional DIO Daughter Card
// optional LIO Daughter Card

# CCRTNGFC_DC_LIO_MODULE_3

Return: _ccrtngfc_

# CCRTN
CCRTN
CCRTN
CCRTN

CCRTN

* o oH o

+

lib_error_number_t
GFC_LIB_NO_ERROR
GFC_LIB_BAD_HANDLE
GFC_LIB_NOT_OPEN
GFC_LIB_INVALID ARG
GFC_LIB_NO_LOCAL_REGION

// optional LIO Daughter Card

(successful)

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

(invalid argument)

(local region not present)
CCRTNGFC_LIB_LDIO IS_NOT_ACTIVE (LDIO is not active)

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

2.2.102 ccrtNGFC_LDIO_Read_Output_Channel_Registers()

This call reads the contents of the output channel registers for all the LVDS and DIO modules and returns to the
user. This simply represents the contents of the last write to the output registers.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is

not LIO daughter-card ava

ilable.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Read_Output_Channel_Registers(void

Description: Read L

void
certngfc_1

Input:

ccrtngfc_ldio_modules_t

*Handle,
LDIO_OutputChannels,

ccrtngfc_ldio_modules_t ChannelSelectMask)

DIO Output Channel Registers

*Handle
dio_modules_t

ChannelSelectMask

(handle pointer)
(custom channel selection)
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# NULL (select all channels)
# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_ 5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_ 8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_ 15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_22
CCRTNGFC_LDIO CHANNEL_MASK_23
CCRTNGFC_LDIO CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
CCRTNGFC_LDIO ALL_CHANNELS_ MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHFHAFHIFHFHFTFHFHFHAFAHFTHFEHEHTEHETEHREHESR

+

# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: ccrtngfc_ldio_modules_t LDIO_OutputChannels (output channel registers)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK 2
CCRTNGFC_LDIO CHANNEL_MASK_3
CCRTNGFC_LDIO CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_ 13
CCRTNGFC_LDIO CHANNEL_MASK_ 14
CCRTNGFC_LDIO CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16

+

T T T T LR
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CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO CHANNEL_MASK_ 22
CCRTNGFC_LDIO CHANNEL_MASK_ 23
CCRTNGFC_LDIO CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO CHANNEL_MASK_ 26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHHFHFHFHFEHEHH

H*

# CCRTNGFC_MAIN_DIO_MODULE_®© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.103 ccrtNGFC_LDIO_Set_Channels_Polarity()

This call allows the user to set the polarity for the channels of all the LVDS and DIO modules. The
ChannelSelectMask is used to retrieve polarity settings for selected channels.

For input channels, a value of CCRTNGFC_LDIO_INPUT_LOW_TRUE or ‘0’ for polarity indicates low true,
while a value of CCRTNGFC_LDIO_INPUT_HIGH_TRUE or ‘1’ for polarity indicates high true.

For output channels, a value of CCRTNGFC_LDIO_OUTPUT_LOW or ‘0’ for polarity indicates low or 0 volts,
while a value of CCRTNGFC_LDIO_OUTPUT_HIGH or ‘1’ for polarity indicates high or +5 volts.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

Rk stk ok sk ok sk sk ok sk ok skok sk sk ok skok sk ok skl sk skok sk sk skl ok sk sk sk ok sk sk sk ok sk sk ko ok sk ok sk ko ok ok ok ok
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_Channels_Polarity(void *Handle,
ccrtngfc_ldio_modules_t LDIO_ChannelsPolarity,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Set Channels Polarity

Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t LDIO_ChannelsPolarity (channels polarity registers)
- CCRTNGFC_LDIO_INPUT_LOW TRUE = (8) // input direction
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- CCRTNGFC_LDIO_INPUT_HIGH_TRUE (1) // input direction
- CCRTNGFC_LDIO_OUTPUT_LOW (@) // output direction
- CCRTNGFC_LDIO_OUTPUT_HIGH = (1) // output direction

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

CCRTNGFC_LDIO_CHANNEL_MASK_©

CCRTNGFC_LDIO_CHANNEL_MASK_ 1

CCRTNGFC_LDIO_CHANNEL_MASK_ 2

CCRTNGFC_LDIO_CHANNEL_MASK_3

CCRTNGFC_LDIO_CHANNEL_MASK_4

CCRTNGFC_LDIO_CHANNEL_MASK_ 5

CCRTNGFC_LDIO CHANNEL_MASK_6

CCRTNGFC_LDIO CHANNEL_MASK_7

CCRTNGFC_LDIO CHANNEL_MASK_8

CCRTNGFC_LDIO CHANNEL_MASK_9

CCRTNGFC_LDIO CHANNEL_MASK_10

CCRTNGFC_LDIO CHANNEL_MASK_11

CCRTNGFC_LDIO_CHANNEL_MASK_12

CCRTNGFC_LDIO_CHANNEL_MASK_ 13

CCRTNGFC_LDIO_CHANNEL_MASK_14

CCRTNGFC_LDIO_CHANNEL_MASK_15

CCRTNGFC_LDIO_CHANNEL_MASK_16

CCRTNGFC_LDIO CHANNEL_MASK_17

CCRTNGFC_LDIO CHANNEL_MASK_ 18

CCRTNGFC_LDIO CHANNEL_MASK_19

CCRTNGFC_LDIO CHANNEL_MASK_20

CCRTNGFC_LDIO CHANNEL_MASK_ 21

CCRTNGFC_LDIO CHANNEL_MASK_22

CCRTNGFC_LDIO_CHANNEL_MASK_23

CCRTNGFC_LDIO_CHANNEL_MASK_24

CCRTNGFC_LDIO_CHANNEL_MASK_25

CCRTNGFC_LDIO_CHANNEL_MASK_26

CCRTNGFC_LDIO_CHANNEL_MASK_27

CCRTNGFC_LDIO CHANNEL_MASK_ 28

CCRTNGFC_LDIO CHANNEL_MASK_ 29

CCRTNGFC_LDIO CHANNEL_MASK_30

CCRTNGFC_LDIO CHANNEL_MASK_ 31

CCRTNGFC_LDIO ALL_CHANNELS_ MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHAFHAFHAFHAFHAFHAFHAFAHAFHFEHFEHREHEEHEHHEH

+

# CCRTNGFC_MAIN_DIO_MODULE_®@ // On Main Board - DIO

# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card

ccrtngfc_ldio_modules_t  ChannelSelectMask (custom channel selection)
# NULL (select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO_CHANNEL_MASK_13
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CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_ 31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHHAHEFHFHFHFHHHHEH

+*

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO IS NOT_ACTIVE (LDIO is not active)
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2.2.104 ccrtNGFC_LDIO_Set COS_Channels_Edge Sense()

This call sets the change-of-state to sense the rising or falling edge of the signal on input for the channels of all the
LVDS and DIO modules. The ChannelSelectMask is used to set the edge sense settings for selected channels. A
value of CCRTNGFC_LDIO_COS_FALLING_EDGE or ‘0’ represents sensing of falling edge of input signal while
a value of CCRTNGFC_LDIO_COS_RISING_EDGE or ‘1’ represents sensing of rising edge of input signal.

For edge sensing to occur, the CCRTNGFC_LDIO_COS_RISING_OR_FALLING_TRANSITION bit needs to be set
for the corresponding channels using the ccrtNGFC_LDIO_Set COS_Channels_Mode() call.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_COS_Channels_Edge_Sense(void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEdgeSense,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Set COS Channels Edge Sense
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Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEdgeSense (COS channels edge sense

registers)
- CCRTNGFC_LDIO_COS_FALLING_EDGE = (©)
- CCRTNGFC_LDIO_COS_RISING_EDGE = (1)

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK_2
CCRTNGFC_LDIO CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_ CHANNEL_MASK_18
CCRTNGFC_LDIO_ CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_ CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHEHFHAFAHAFHAFHAHRAFHEAFHRAFAHRAFHERAHFEFEHFEHSEHHH

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO

# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card

ccrtngfc_ldio_modules_t ChannelSelectMask (custom channel selection)
# NULL (select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO CHANNEL_MASK 5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_ 8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO_CHANNEL_MASK_11
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CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_ 19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO CHANNEL_MASK 28
CCRTNGFC_LDIO CHANNEL_MASK_ 29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHFHFHFHFHFEHFHFHFHHHHEH

+*

# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
KK KR KKK KA K KK KKK AR K AR AR KK KK KK KA K KKK KKK KK KKK KKK KA KKK [

2.2.105 ccrtNGFC_LDIO_Set COS_Channels_Enable()

If the user wishes to monitor change-of-state for a channel, then need to enable the change-of-state detection for the
respective channels of all the LVDS and DIO modules using this call. Without the channel being enabled, no
change-of-state detection will occur. The ChannelSelectMask is used to set enable settings for selected channels. A
value of CCRTNGFC_LDIO _COS_IGNORE or ‘0’ ignores change-of-state while a value of
CCRTNGFC_LDIO_COS_ENABLE or ‘1’ represents enabling change-of-state for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC _DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_COS_Channels_Enable (void *Handle,
ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEnable,
ccrtngfc_ldio_modules_t ChannelSelectMask)

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

ccrtngfc_ldio_modules_t LDIO_COS_ChannelsEnable (COS channels enable registers)
- CCRTNGFC_LDIO_COS_IGNORE = (©)
- CCRTNGFC_LDIO_COS_ENABLE = (1)

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_o
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO CHANNEL_MASK 5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_ 12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO CHANNEL_MASK_ 16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO CHANNEL_MASK_27
CCRTNGFC_LDIO CHANNEL_MASK_ 28
CCRTNGFC_LDIO CHANNEL_MASK_29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
CCRTNGFC_LDIO ALL_CHANNELS_ MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHAFHAFHAFHFHFTFHFTFHFTHAEHFEFHFTEEHEHEHEHS

+

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO

# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card

ccrtngfc_ldio_modules_t ChannelSelectMask (custom channel selection)
# NULL (select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO_CHANNEL_MASK_12

R B O R B O N H OE HH
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CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_ 3@
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHAHFHIFHEAHERHFHEHFHRHHHHHR

+*

# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO IS _NOT_ACTIVE (LDIO is not active)

SRR K R KK K K SRR SR SRR SR SRR SR KK SRR K SRR SR SRR R SR SRR Sk kR Rk ko ok

2.2.106 ccrtNGFC_LDIO_Set COS_Channels_Mode()

This call sets the change-of-state mode registers for all the channels of all the LVDS and DIO modules. The
ChannelSelectMask is used to set the mode settings for selected channels. A value of
CCRTNGFC_LDIO_COS_ANY_TRANSITION or ‘0’ sets change-of-state on any edge transition while a value of
CCRTNGFC_LDIO_COS_RISING_OR_FALLING_TRANSITION or 1’ represents enabling change-of-state for
either rising edge or falling edge depending on the channel edge sense setting for the selected channels.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC _DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

Rk stk ok sk ok sk sk ok skl ok skok sk skl ok skok sk ok skl sk sk sk ok ok skl ok sk sk sk ok sk sk sk skl ok sk ok sk kol sk sk ok sk sk ok ok ok ok
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_COS_Channels_Mode(void *Handle,
ccrtngfc_ldio_modules_t  LDIO_COS_ChannelsMode,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Set COS Channels Mode

Input: void *Handle (handle pointer)
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ccrtngfc_ldio_modules_t

- CCRTNGFC_LDIO_COS_ANY_TRANSITION
- CCRTNGFC_LDIO_COS_RISING_OR_FALLING_TRANSITION

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

HHHFHAFHAFHAFHAFHAFHAFHAFAHAFHFEHFEHREHEEHEHHEH

+

CCRTNGFC_LDIO_CHANNEL_MASK_@
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:

+*

HHHEHH

CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card

ccrtngfc_ldio_modules_t ChannelSelectMask (custom channel selection)

# NULL

(select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

#

R B O R B O N H OE HH

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_ 3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13

LDIO_COS_ChannelsMode (COS channels mode registers)

(0)
(1)
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CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_3@
CCRTNGFC_LDIO_CHANNEL_MASK_ 31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHHAHEFHFHFHFHHHHEH

+*

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
SRR KR KKK AR AR KK KKK AR K AR KK KK KK AR KKK KK KoK KK KK KK KKK KKK

2.2.107 ccrtNGFC_LDIO_Set_Input_Channels_Filter()

This call allows the user to set or reset filters for a selected set of input channels of all the LVDS and DIO modules.
The  ChannelSelectMask is used to select channels for filter settings. A value of
CCRTNGFC_LDIO_INPUT_FILTER_ENABLE or ‘1’ for filter indicates that the 100 nanosecond filter is enabled
for the selected channel, while a value of CCRTNGFC_LDIO_INPUT_FILTER_DISABLE or ‘0’ indicates that the
filter is disabled. On powerup, filter for all channels are enabled.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.

Rk stk ok sk ok sk sk sk ok sk ok skok sk sk sk skok sk ok skl sk sk sk sk skl ok sk sk sk ok sk sk skl ok sk stk ko ok sk ok sk ok ko ok ok ok ok
_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_Input_Channels_Filter(void *Handle,
ccrtngfc_ldio_modules_t LDIO_InputChannelsFilter,
ccrtngfc_ldio_modules_t  ChannelSelectMask)

Description: Set Input Channels Filter

Input: void *Handle (handle pointer)
ccrtngfc_ldio_modules_t LDIO InputChannelsFilter (input channel registers)
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- CCRTNGFC_LDIO_INPUT_FILTER_DISABLE
- CCRTNGFC_LDIO_INPUT_FILTER_ENABLE

# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

# CCRTNGFC_LDIO_CHANNEL_MASK @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_ 5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO_CHANNEL_MASK_ 13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO CHANNEL_MASK_ 18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO CHANNEL_MASK_ 21
CCRTNGFC_LDIO CHANNEL_MASK_22
CCRTNGFC_LDIO CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO CHANNEL_MASK_29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
CCRTNGFC_LDIO ALL_CHANNELS_ MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
#
#

(@)
(1)

HHHFHAFHAFHAFHFHFTFHAFHAFAHAFHFEHEHEHEHEHS

+

+

CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
ccrtngfc_ldio_modules_t ChannelSelectMask (custom channel selection)
# NULL (select all channels)

# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK @
CCRTNGFC_LDIO_CHANNEL_MASK_1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_ 4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO CHANNEL_MASK_10
CCRTNGFC_LDIO CHANNEL_MASK_11
CCRTNGFC_LDIO CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
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CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHEHFHIFHERFHEHFHEHHHFHHR

*

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+

CCRTNGFC_LIB_LDIO_IS NOT_ACTIVE (LDIO is not active)
SRR K K KKK K SRR SR SR SR SRR SR SOK KK SRR SOK K SRR SR SRRSO S K SRRk Sk kR kR ok ok

2.2.108 ccrtNGFC_LDIO_Set_Input_Snapshot()

This call allows the user to set the board in snapshot mode where the channel inputs to all the LDIO modules are
acquired simultaneously (in sync) by the hardware and presented to the user. Mainly, this particular call is only
useful for setting the operation to continuous mode. There is no need to set to snapshot mode as the read input
registers call ccrtNGFC_LDIO_Read_Input_Channel_Registers() has an option to set it in the call.

If the user wants to collect data in the continuous mode, they should issue this call once with the
CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS option and then call the read of the input channels
with the CCRTNGFC_DO_NOT_CHANGE option. In this way, there is no un-necessary overhead in setting the
board into continuous mode once it has already been set.

Recommended procedure for continuous mode is to issue this call only once with the
CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS option and then followup with continuous input
channel reads using the ccrtNGFC_LDIO Read Input_Channel_Register() call ~with the
CCRTNGFC_LDIO_INPUT_OPERATION_DO_NOT_CHANGE option for Idio_snapshot.

Recommended procedure for snapshot mode is to issue continuous input channel reads using the
ccrtNGFC_LDIO_Read_Input_Channel_Register() call with the
CCRTNGFCL_LDIO_INPUT_OPERATION_SNAPSHOT option for ldio_snapshot. In this case, there is really no
need to issue this ccrtNGFC_LDIO_Set_Input_Snapshot() call.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC _DC DIO_MODULE_2 and/or
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CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_Input_Snapshot(void *Handle,
_ccrtngfc_ldio_input_snapshot_t  1dio_snapshot)

Description: Set LDIO Input Snapshot

Input: void *Handle (handle pointer)

Output: _ccrtngfc_ldio_input_snapshot_t 1ldio_snapshot (LVDS and Digital I/0 snapshot)
# CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_INPUT_OPERATION_SNAPSHOT

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.109 ccrtNGFC_LDIO_Set_Output_Sync()

This call allows the user to set the digital output channels to either continuous mode or sync mode for all the LVDS
and DIO modules. When the board is in continuous mode, any update to anyof the LDIO modules will be
immediately sent to the output lines. There will be no synchronization between the LDIO modules. When the sync
mode is selected, no output is sent while updating the output registers. Once the output sync flag is set, the contents
of all the LDIO modules will be sent simultaneously to the output lines.

Recommended procedure for continuous mode is to issue this call only once with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS option and then followup with continuous output
channel  writes using the ccrtNGFC_LDIO_Write_Output_Channel_Register() call with the
CCRTNGFC_LDIO_INPUT_OPERATION_DO_NOT_CHANGE option for Idio_sync.

Recommended procedure for sync mode is to issue this call only once with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option and then followed up with continuous output channel
writes using the ccrtNGFC_LDIO_Write_Output_Channel_Register() call with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option for Idio_sync.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L1O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC _DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not L10 daughter-card available.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_LDIO_Set_Output_Sync(void *Handle,
_ccrtngfc_ldio_output_sync_t  1ldio_sync)

Description: Set LDIO Output Sync

Input: void *Handle (handle pointer)
_ccrtngfc_ldio_output_sync_t ldio_sync (LVDS and Digital I/O sync)
# CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC
Output: none
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Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.110 ccrtNGFC_LDIO_Write_Output_Channel_Registers()

This call writes the user supplied channel settings to the output channel registers for all the LVDS and DIO
modules. There are two modes of operation for this call. (1) Continuous (2) Sync.

When the user selects the continuous operation, this call immediately sends out the channel data to the output lines
as they are written to the output registers. There is therefore no synchronizing occurring between the LDIO
modules. For performance improvements with this operational mode, it is recommended that the user sets the
continuous  option using the ccrtNGFC_LDIO_Set Output Sync() call once and then supply
CCRTNGFC_LDIO_OUTPUT_OPERATION_DO_NOT_CHANGE to this call for more writes. In this way, an
additional register access will not occur everytime this call is issued.

When the user selects the sync operation, they need to issue the ccrtNGFC_LDIO_Set Output_Sync() call once
with the CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option, followed by issuing this call with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option in Idio_sync.

Obviously, the sync option is only meaningful if the user selects channels (using the channel selection mask) that
reside in at least two different LDIO modules.

The skip_Idio_disable_check (when set to CCRTNGFC_FALSE) causes the call to test for LDIO being enabled
prior to proceeding. If this option is set to CCRTNGFC_TRUE, then no validation is performed. If the LDIO 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 LDIO is enabled prior to issuing this call,
they can set this option to CCRTNGFC_TRUE so that no validation is performed and hence, improve performance.

In order to skip a LDIO module, simply set ChannelSelectMask to zero for that module. If ChannelSelectMask is
set to NULL, then all channels for all LDIO modules are selected.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO_Write_Output_Channel_Registers(void *Handle,
_ccrtngfc_ldio_output_sync_t ldio_sync,
ccrtngfc_bool  skip_ldio_disabled_check,
ccrtngfc_ldio_modules_t LDIO OutputChannels,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Write LDIO Output Channel Registers

Input: void *Handle (handle pointer)
_ccrtngfc_ldio_output_sync_t 1dio_sync (1dio_sync operation)
# CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC
# CCRTNGFC_LDIO_OUTPUT_OPERATION_DO_NOT_CHANGE
ccrtngfc_bool skip_ldio_disabled_check (skip LVDS and Digital
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# CCRTNGFC_TRUE
# CCRTNGFC_FALSE

ccrtngfc_ldio_modules_t
# u_int32_t

#

HHHFHAFHAFHAFHFHFTFHFTFHFTHAEHFEFHFTEEHEHEHEHS

+

+*

#
#
#
#
#

ccrtngfc_ldio_modules_t ChannelSelectMask
# NULL
# u_int32_t

R B O R B O N H OE HH

CCRTNGFC_LDIO_CHANNEL_MASK_@
CCRTNGFC_LDIO_CHANNEL_MASK_1

CCRTNGFC_LDIO_CHANNEL_MASK_2

CCRTNGFC_LDIO_CHANNEL_MASK_3

CCRTNGFC_LDIO_CHANNEL_MASK_4

CCRTNGFC_LDIO_CHANNEL_MASK_5

CCRTNGFC_LDIO_CHANNEL_MASK_6

CCRTNGFC_LDIO_CHANNEL_MASK_7

CCRTNGFC_LDIO_CHANNEL_MASK_8

CCRTNGFC_LDIO_CHANNEL_MASK_9

CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

LDIO_OutputChannels
ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]

CCRTNGFC_LDIO ALL_CHANNELS_ MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

CCRTNGFC_MAIN_DIO_MODULE_®
CCRTNGFC_MAIN_LIO_MODULE_1
CCRTNGFC_DC_DIO_MODULE_2
CCRTNGFC_DC_DIO_MODULE_3
CCRTNGFC_DC_LIO_MODULE_2
CCRTNGFC_DC_LIO_MODULE_3

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_ 3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK 5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12

//
//
//
//
//
//

I/0 disabled check)

(output channe

On Main Board - DIO
On Main Board - LIO
optional DIO Daughter
optional DIO Daughter
optional LIO Daughter
optional LIO Daughter
(output channel

1 registers)

Card
Card
Card
Card
selection)

(select all channels)

ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
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CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_ 3@
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHAHFHIFHEAHERHFHEHFHRHHHHHR

+*

# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO IS NOT_ACTIVE (LDIO is not active)
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2.2.111 ccrtNGFC_LDIO_Write_Output_Channel _ Registers_High()

This call writes a selected set of channels to high outputs for all the LVDS and DIO modules. Rest of the channels
are not affected. There are two modes of operation for this call. (1) Continuous (2) Sync.

When the user selects the continuous operation, this call immediately sends out the channel high data to the
selected output lines as they are written to the output registers. There is therefore no synchronizing occurring
between all the LDIO modules. For performance improvements with this operational mode, it is recommended that
the user sets the continuous option using the ccrtNGFC_LDIO_Set Output_Sync() call once and then supply
CCRTNGFC_LDIO_OUTPUT_OPERATION_DO_NOT_CHANGE to this call for more writes. In this way, an
additional register access will not occur everytime this call is issued.

When the user selects the sync operation, they need to issue the ccrtNGFC_LDIO_Set Output_Sync() call once
with the CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option, followed by issuing this call with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option in Idio_sync.

Obviously, the sync option is only meaningful if the user selects channels (sets channels for high) that reside in at
least two different LDIO modules.

The skip_Idio_disable_check (when set to CCRTNGFC_FALSE) causes the call to test for LDIO being enabled
prior to proceeding. If this option is set to CCRTNGFC_TRUE, then no validation is performed. If the LDIO has
not been enabled, output writes will not take place. The only reason for providing the option to disable the check is
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to improve the performance of the call. If the user can ensure that the LDIO is enabled prior to issuing this call,
they can set this option to CCRTNGFC_TRUE so that no validation is performed and hence, improve performance.

In order to skip a LDIO module, simply set LDIO_OutputChannels to zero for that module.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 and for
the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC DIO_MODULE 2 and/or
CCRTNGFC_DC_DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO Write_ Output_Channel_Registers_High(void
_ccrtngfc_ldio_output_sync_t ldio_sync,
ccrtngfc_bool skip_ldio_disabled_check,
ccrtngfc_ldio_modules_t LDIO_OutputChannels)

Description: Write LDIO Output Channel to Registers High

Input: void

_ccrtngfc_
# CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO OUTPUT_OPERATION_SYNC
# CCRTNGFC_LDIO OUTPUT_OPERATION DO_NOT_CHANGE

ccrtngfc_bool skip_ldio_disabled_check (skip LVDS and Digital

*Handle
ldio_output_sync_t 1ldio_sync

# CCRTNGFC_TRUE
# CCRTNGFC_FALSE

ccrtngfc_ldio_modules_t
# u_int32_t

#

T E E E E E E E E E E E E E E T R TS

CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_ 21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28

LDIO_OutputChannels
ccrtngfc_ldio _modules_t [CCRTNGFC_LDIO MAX_MODULES]

*Handle,

(handle pointer)
(1dio_sync operation)

I/0 disabled check)

(output channel registers)
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# CCRTNGFC_LDIO_CHANNEL_MASK_29

# CCRTNGFC_LDIO_CHANNEL_MASK_30

# CCRTNGFC_LDIO_CHANNEL_MASK_31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO

# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
******************************************************************************/

2.2.112 ccrtNGFC_LDIO_Write_Output_Channel_Registers_Low()

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

When the user selects the continuous operation, 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 all the LDIO
modules. For performance improvements with this operational mode, it is recommended that the user sets the
continuous  option using the ccrtNGFC_LDIO_Set Output Sync() call once and then supply
CCRTNGFC_LDIO_OUTPUT_OPERATION_DO_NOT_CHANGE to this call for more writes. In this way, an
additional register access will not occur everytime this call is issued.

When the user selects the sync operation, they need to issue the ccrtNGFC_LDIO_Set Output_Sync() call once
with the CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option, followed by issuing this call with the
CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC option in Idio_sync.

Obviously, the sync option is only meaningful if the user selects channels (sets channels for low) that reside in at
least two different LDIO mdoules.

The skip_Idio_disable_check (when set to CCRTNGFC_FALSE) causes the call to test for LDIO being enabled
prior to proceeding. If this option is set to CCRTNGFC_TRUE, then no validation is performed. If the LDIO 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 LDIO is enabled prior to issuing this call,
they can set this option to CCRTNGFC_TRUE so that no validation is performed and hence, improve performance.

In order to skip a LDIO module, simply set LDIO_OutputChannels to zero for that module.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_O0 and for
the L10O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. Additionally, if an optional DIO
daughter-card is installed, then it can be selected by the CCRTNGFC_DC_DIO_MODULE_2 and/or
CCRTNGFC_DC _DIO_MODULE_3 option depending on where the daughter-card is installed. Currently there is
not LIO daughter-card available.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LDIO_Write_Output_Channel_Registers_Low(void *Handle,
_ccrtngfc_ldio_output_sync_t ldio_sync,
ccrtngfc_bool skip_ ldio_disabled_check,
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ccrtngfc_ldio_modules_t LDIO_OutputChannels)
Description: Write LDIO Output Channel to Registers Low

Input: void *Handle (handle pointer)
_ccrtngfc_ldio_output_sync_t 1dio_sync (1dio_sync operation)
# CCRTNGFC_LDIO_OUTPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_OUTPUT_OPERATION_SYNC
# CCRTNGFC_LDIO_OUTPUT_OPERATION_DO_NOT_CHANGE
ccrtngfc_bool skip_ldio_disabled_check (skip LVDS and Digital
I/0 disabled check)
# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
ccrtngfc_ldio_modules_t LDIO_OutputChannels (output channel registers)
# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
CCRTNGFC_LDIO_CHANNEL_MASK_©
CCRTNGFC_LDIO CHANNEL_MASK_ 1
CCRTNGFC_LDIO CHANNEL_MASK_2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO_CHANNEL_MASK_8
CCRTNGFC_LDIO_CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_ CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_20
CCRTNGFC_LDIO_ CHANNEL_MASK_21
CCRTNGFC_LDIO_ CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31
CCRTNGFC_LDIO ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

HHHFHFHAFHAFHFHFHAFHAFHAFTFHFEHEHFEHEHE SR

+

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_DIO_MODULE_2 // optional DIO Daughter Card
# CCRTNGFC_DC_DIO_MODULE_3 // optional DIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
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# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.113 ccrtNGFC_LIO_On_Off()

This call is to turn ON or OFF the LVDS DIO Module. Normally, if the LVDS module is not used, it needs to be
set to OFF as it generates a lot of heat.

The module selection for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. The
CCRTNGFC_MAIN_DIO_MODULE_Q0 is for the DIO module that is located on the mother-board and is therefore
invalid for this LIO API. Currently there is no LIO daughter-card available.

If the user needs to only inquire about the current state of a LVDS module, they need to call this APl with
lio_on_off set to CCRTNGFC_LIO_MODULE_DO_NOT_CHANGE for the selected module. Its current state is
returned in lio_state.

If lio_state is set to NULL, then no current state information is returned.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 which
is not valid for this API, and for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1.
Currently there is not L1O daughter-card available.

/******************************************************************************
_ccrtngfc_lib_error_number_t

ccrtNGFC_LIO On_Off (void *Handle,
ccrtngfc_ldio _modules_t lio_on_off,
ccrtngfc_ldio _modules_t lio_state)

Description: Turn On/Off LVDS I/O module

Input: void *Handle (Handle pointer)
ccrtngfc_ldio_modules_t lio_on_off (turn on/off LVDS module)
# CCRTNGFC_LIO_MODULE_OFF
# CCRTNGFC_LIO_MODULE_ON
# CCRTNGFC_LIO MODULE_DO_NOT_CHANGE
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: ccrtngfc_ldio_modules_t *1io_state (on/off LVDS Module)

# CCRTNGFC_LIO_MODULE_OFF

# CCRTNGFC_LIO_MODULE_ON

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

******************************************************************************/
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2.2.114 ccrtNGFC_LIO_Get_Ports_Direction()
This call returns to the user the direction of the LVVDS 1/O channels.

The module selection for the L1O located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. The
CCRTNGFC_MAIN_DIO_MODULE_Q0 is for the DIO module that is located on the mother-board and is therefore

invalid for this LIO API. Currently there is no LIO daughter-card available.

Unlike the Digital 1/0 ports where each Digital I/O ports is on a per channel basis, the LVDS 1/O ports are grouped

into 4 channels each. E.g. CCRTNGFC_LIO PORT _MASK PO controls channels
CCRTNGFC_LIO_PORT_MASK_P1 controls channels 4..7, etc.

The LIO test mode register determines whether a L10 port of LVDS signals are in test mode or not. The test mode
is used to turn-around a single L10 port (four channel group). It is used in conjunction with only ONE direction
port setting at a time to test the LVDS drivers and receivers. Any attempt to turn-around more than one LIO port at

a time will be ignored.

When the direction for the channels are set as inputs, then reading the channels input registers will result in

acquiring signals coming into the board from the external LVDS 1/O lines.

When the direction for channels are set to output, then reading the channels input registers will result in invalid
channel information being returned as the only way to read back (loopback) the channel information is to use the
LIO Test Mode as specified with the ccrtNGFC_LIO_Set_Ports_Direction() call and select only ONE port to read
at a time. If the user wishes to read back (loopback) the channel information for the LVDS 1/0O module, then they
will need to use the specific ccrtNGFC_LIO_Read_Output_Loopbacked_Channels() call as that is specifically

written for this purpose.

The module selection for the DIO located on the mother-board is CCRTNGFC_MAIN_DIO_MODULE_0 which
is not valid for this API, and for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1.

Currently there is not L1O daughter-card available.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LIO_Get_Ports_Direction(void *Handle,
ccrtngfc_lio_test_modes_t LIO_TestMode,
ccrtngfc_lio_ports_t LIO_PortDirection,
ccrtngfc_lio_ports_t PortSelectionMask)

Description: Get LIO Ports Direction Mask

Input: void *Handle (handle pointer)
ccrtngfc_lio_ports_t PortSelectionMask (port selection mask)
# NULL (select all ports)

# _ccrtngfc_lio_port_mask_t
ccrtngfc_lio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_PORT_MASK_P@

CCRTNGFC_LIO_PORT_MASK_P1
CCRTNGFC_LIO_PORT_MASK_P2
CCRTNGFC_LIO PORT_MASK_P3
CCRTNGFC_LIO_PORT_MASK_P4
CCRTNGFC_LIO PORT_MASK_P5
CCRTNGFC_LIO_PORT_MASK_P6
CCRTNGFC_LIO_PORT_MASK_P7

# CCRTNGFC_LIO_ALL_PORTS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO

# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

# CCRTNGFC_DC_LIO _MODULE_2 // optional LIO Daughter Card

# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
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Output: ccrtngfc_lio_test_modes_t LIO_TestMode (LVDS I/0 test mode)
# NULL Pointer (skip testmode)
# _ccrtngfc_lio _port_mode_t ccrtngfc_lio_test_modes_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_NORMAL_MODE
# CCRTNGFC_LIO TEST_MODE

ccrtngfc_lio_ports_t LIO_PortDirection (port direction)
- CCRTNGFC_LDIO_DIRECTION_INPUT = (9)
- CCRTNGFC_LDIO_DIRECTION_OUTPUT = (1)

# _ccrtngfc_lio _port_mask_t ccrtngfc_lio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_PORT_MASK_Po

CCRTNGFC_LIO_PORT_MASK_P1

CCRTNGFC_LIO_PORT_MASK_P2

CCRTNGFC_LIO_PORT_MASK_P3

CCRTNGFC_LIO_PORT_MASK_P4

CCRTNGFC_LIO_PORT_MASK_P5

CCRTNGFC_LIO_PORT_MASK_P6

CCRTNGFC_LIO_PORT_MASK_P7
# CCRTNGFC_LIO ALL_PORTS_MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

HHEHHFHHFH

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

+*

CCRTNGFC_LIB_LIO_IS_NOT_ACTIVE (LIO is not active)
******************************************************************************/

2.2.115 ccrtNGFC_LIO_Read_Output_Loopbacked Channels()
This call returns to the user the loopbacked channel information for the selected the LVDS 1/0 modules.

The module selection for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. The
CCRTNGFC_MAIN_DIO_MODULE_O is for the DIO module that is located on the mother-board and is therefore
invalid for this LIO API. Currently there is no LIO daughter-card available.

The LVDS I/O module is unable to read loopback information from channels in the normally way as is done by the
Digital 1/0 module due to hardware limitations. For this reason, a special routine is written to read loopbacked
channel information.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_LIO Read_Output_Loopbacked_Channels(void *Handle,
_ccrtngfc_ldio_input_snapshot_t 1dio_snapshot,
ccrtngfc_bool skip_ldio_disabled_check,
ccrtngfc_ldio_modules_t LIO_LoopbackedChannels,
ccrtngfc_ldio_modules_t ChannelSelectMask)

Description: Read LIO Output Loopbacked Channels

Input: void *Handle (handle pointer)
_ccrtngfc_ldio_input_snapshot_t 1dio_snapshot (1dio_snapshot operation)
# CCRTNGFC_LDIO_INPUT_OPERATION_CONTINUOUS
# CCRTNGFC_LDIO_INPUT_OPERATION_SNAPSHOT
# CCRTNGFC_LDIO_INPUT_OPERATION_DO_NOT_CHANGE
ccrtngfc_bool skip_1ldio_disabled_check (skip LVDS and Digital
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I/0 disabled check)
# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
ccrtngfc_ldio_modules_t ChannelSelectMask (custom channel selection)
# NULL (select all channels)
# u_int32_t ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_0
CCRTNGFC_LDIO_CHANNEL_MASK_ 1
CCRTNGFC_LDIO_CHANNEL_MASK_ 2
CCRTNGFC_LDIO_CHANNEL_MASK_ 3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO CHANNEL_MASK 5
CCRTNGFC_LDIO CHANNEL_MASK_6
CCRTNGFC_LDIO CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK 8
CCRTNGFC_LDIO CHANNEL_MASK_9
CCRTNGFC_LDIO_CHANNEL_MASK_10
CCRTNGFC_LDIO_CHANNEL_MASK_ 11
CCRTNGFC_LDIO_CHANNEL_MASK_12
CCRTNGFC_LDIO_CHANNEL_MASK_13
CCRTNGFC_LDIO_CHANNEL_MASK_14
CCRTNGFC_LDIO CHANNEL_MASK_15
CCRTNGFC_LDIO CHANNEL_MASK_ 16
CCRTNGFC_LDIO CHANNEL_MASK_ 17
CCRTNGFC_LDIO CHANNEL_MASK_18
CCRTNGFC_LDIO CHANNEL_MASK_19
CCRTNGFC_LDIO CHANNEL_MASK_20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO CHANNEL_MASK_26
CCRTNGFC_LDIO CHANNEL_MASK_ 27
CCRTNGFC_LDIO CHANNEL_MASK_ 28
CCRTNGFC_LDIO CHANNEL_MASK_ 29
CCRTNGFC_LDIO CHANNEL_MASK_30
CCRTNGFC_LDIO CHANNEL_MASK_ 31
CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO
# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: ccrtngfc_ldio_modules_t LIO_LoopbackedChannels (LIO Loopbacked channels)
# u_int32_t  ccrtngfc_ldio_modules_t [CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LDIO_CHANNEL_MASK_ @
CCRTNGFC_LDIO CHANNEL_MASK 1
CCRTNGFC_LDIO CHANNEL_MASK 2
CCRTNGFC_LDIO_CHANNEL_MASK_3
CCRTNGFC_LDIO_CHANNEL_MASK_4
CCRTNGFC_LDIO_CHANNEL_MASK_5
CCRTNGFC_LDIO_CHANNEL_MASK_6
CCRTNGFC_LDIO_CHANNEL_MASK_7
CCRTNGFC_LDIO CHANNEL_MASK_8
CCRTNGFC_LDIO CHANNEL_MASK_ 9
CCRTNGFC_LDIO CHANNEL_MASK_ 10
CCRTNGFC_LDIO CHANNEL_MASK_ 11
CCRTNGFC_LDIO CHANNEL_MASK_ 12
CCRTNGFC_LDIO CHANNEL_MASK_ 13
CCRTNGFC_LDIO_CHANNEL_MASK_14
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CCRTNGFC_LDIO_CHANNEL_MASK_15
CCRTNGFC_LDIO_CHANNEL_MASK_16
CCRTNGFC_LDIO_CHANNEL_MASK_17
CCRTNGFC_LDIO_CHANNEL_MASK_18
CCRTNGFC_LDIO_CHANNEL_MASK_19
CCRTNGFC_LDIO_CHANNEL_MASK_ 20
CCRTNGFC_LDIO_CHANNEL_MASK_21
CCRTNGFC_LDIO_CHANNEL_MASK_ 22
CCRTNGFC_LDIO_CHANNEL_MASK_23
CCRTNGFC_LDIO_CHANNEL_MASK_ 24
CCRTNGFC_LDIO_CHANNEL_MASK_25
CCRTNGFC_LDIO_CHANNEL_MASK_26
CCRTNGFC_LDIO_CHANNEL_MASK_27
CCRTNGFC_LDIO_CHANNEL_MASK_28
CCRTNGFC_LDIO_CHANNEL_MASK_29
CCRTNGFC_LDIO_CHANNEL_MASK_30
CCRTNGFC_LDIO_CHANNEL_MASK_31

# CCRTNGFC_LDIO_ALL_CHANNELS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:

# CCRTNGFC_MAIN_DIO MODULE_®  // On Main Board - DIO

# CCRTNGFC_MAIN_LIO MODULE_1  // On Main Board - LIO

HHEHFHIFHERFHEHFHEHHHFHHR

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)

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

2.2.116 ccrtNGFC_LIO_Set_Ports_Direction()
This call sets the direction of the LVDS 1/O channels.

The module selection for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE_1. The
CCRTNGFC_MAIN_DIO_MODULE_0 is for the DIO module that is located on the mother-board and is therefore
invalid for this LIO API. Currently there is no LIO daughter-card available.

Unlike the Digital 1/0 ports where each Digital 1/O ports is on a per channel basis, the LVVDS 1/O ports are grouped
into 4 channels each. E.g. CCRTNGFC_LIO_PORT_MASK PO  controls channels 0.3,
CCRTNGFC_LIO_PORT_MASK_P1 controls channels 4..7, etc.

The LIO test mode register determines whether a L10 port of LVDS signals are in test mode or not. The test mode
is used to turn-around a single L1O port (four channel group). It is used in conjunction with only ONE direction
port setting at a time to test the LVDS drivers and receivers. Any attempt to turn-around more than one L10 port at
a time will be ignored.

When the direction for the channels are set as inputs, then reading the channels input registers will result in
acquiring signals coming into the board from the external LVDS 1/O lines.

When the direction for channels are set to output, then reading the channels input registers will result in invalid
channel information being returned as the only way to read back (loopback) the channel information is to use the
LIO Test Mode as specified with the ccrtNGFC_LIO_Set_Ports_Direction() call and select only ONE port to read
at a time. If the user wishes to read back (loopback) the channel information for the LVDS I/O module, then they
will need to use the specific ccrtNGFC_LIO_Read_Output_Loopbacked_Channels() call as that is specifically
written for this purpose.
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When issuing this call, the users must initialize all available LIO modules properly, otherwise the call will fail. If
an L10 module is to be skipped in this call, the LDIO_PortSelectionMask for a LIO module must be set to zero (i.e.
no ports are selected).

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

ccrtngfc_lib_error_number_t

ccrtNGFC_LIO_Set_Ports_Direction(void *Handle,
ccrtngfc_lio_test _modes_t LIO TestMode,
ccrtngfc_lio_ports_t LIO_PortDirection,
ccrtngfc_lio_ports_t PortSelectionMask)

Description: Set LIO Port Direction Mask

Input: void *Handle (handle pointer)
ccrtngfc_lio_test_modes_t LIO_TestMode (LVDS I/0 test mode)
# _ccrtngfc_lio _port_mode_t ccrtngfc_lio_test_modes_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_NORMAL_MODE
# CCRTNGFC_LIO_TEST_MODE
ccrtngfc_lio_ports_t LIO_PortDirection (port direction)
- CCRTNGFC_LDIO_DIRECTION_INPUT = (0)
- CCRTNGFC_LDIO_DIRECTION_OUTPUT (1)
# _ccrtngfc_lio port_mask_t  ccrtngfc_lio _ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_PORT_MASK_P®
CCRTNGFC_LIO PORT_MASK_P1
CCRTNGFC_LIO_PORT_MASK_P2
CCRTNGFC_LIO_PORT_MASK_P3
CCRTNGFC_LIO _PORT_MASK_P4
CCRTNGFC_LIO_PORT_MASK_P5
CCRTNGFC_LIO_PORT_MASK_P6
CCRTNGFC_LIO_PORT_MASK_P7
# CCRTNGFC_LIO_ALL_PORTS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO MODULE_® // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

R O OH R OO

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
ccrtngfc_lio_ports_t PortSelectionMask (port selection mask)
# NULL (select all ports)

# _ccrtngfc_lio_port_mask_t  ccrtngfc_lio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_PORT_MASK_P@

CCRTNGFC_LIO_PORT_MASK_P1

CCRTNGFC_LIO_PORT_MASK_P2

CCRTNGFC_LIO_PORT_MASK_P3

CCRTNGFC_LIO PORT_MASK_P4

CCRTNGFC_LIO_PORT_MASK_P5

CCRTNGFC_LIO_PORT_MASK_P6

CCRTNGFC_LIO_PORT_MASK_P7
# CCRTNGFC_LIO ALL_PORTS_MASK

CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_®@ // On Main Board - DIO
# CCRTNGFC_MAIN_LIO_MODULE_1 // On Main Board - LIO

o o OH OH HH

# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO_MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
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# CCRTNGFC_LIB_LIO TEST_MODE_SETTING_ERROR
(Only one output port must be set)

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

2.2.117 ccrtNGFC_LIO_Set Ports_Direction_To_Input()

This call sets the direction of the LVDS /O channels to input.

The module selection for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE _1. The
CCRTNGFC_MAIN_DIO_MODULE_Q0 is for the DIO module that is located on the mother-board and is therefore
invalid for this LIO API. Currently there is no LIO daughter-card available.

Unlike the Digital 1/0 ports where each Digital 1/O ports is on a per channel basis, the LVDS 1/0 ports are grouped
into 4 channels each. E.g. CCRTNGFC _LIO PORT MASK PO controls channels 0..3,
CCRTNGFC_LIO_PORT_MASK_P1 controls channels 4..7, etc.

When the direction for channels are set to output, then reading the channels input registers will result in invalid
channel information being returned as the only way to read back (loopback) the channel information is to use the
LIO Test Mode as specified with the ccrtNGFC_LIO_Set_Ports_Direction() call and select only ONE port to read
at a time. If the user wishes to read back (loopback) the channel information for the LVDS 1/O module, then they
will need to use the specific ccrtNGFC_LIO_Read_Output_Loopbacked_Channels() call as that is specifically
written for this purpose.

If the LIO test mode is previously set, then only one port (4 channels) can be set for output. If more than one port is
set or no ports are set for output, then the firmware action is unpredictable.
In order to skip a DIO module, simply set LIO_InputPortDirection to zero for that module.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_LIO Set_Ports_Direction_To_Input(void *Handle,
ccrtngfc_lio_ports_t LIO InputPortDirection)

Description: Set LIO Port Direction To Input

Input: void *Handle (handle pointer)
ccrtngfc_lio_ports_t LIO_InputPortDirection (input port direction)
# _ccrtngfc_lio_port_mask_t ccrtngfc_lio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO_PORT_MASK_P®
CCRTNGFC_LIO_PORT_MASK_P1
CCRTNGFC_LIO _PORT_MASK_P2
CCRTNGFC_LIO_PORT_MASK_P3
CCRTNGFC_LIO PORT_MASK_P4
CCRTNGFC_LIO_PORT_MASK_P5
CCRTNGFC_LIO_PORT_MASK_P6
CCRTNGFC_LIO_PORT_MASK_P7
# CCRTNGFC_LIO_ALL_PORTS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO
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# CCRTNGFC_DC_LIO_MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
CCRTNGFC_LIB_NOT_OPEN (device not open)
CCRTNGFC_LIB_INVALID_ARG (invalid argument)

CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
CCRTNGFC_LIB_LDIO IS_NOT ACTIVE (LDIO is not active)
CCRTNGFC_LIB_LIO TEST MODE_SETTING_ERROR

HoHHHH

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

Page 122 of 233



(Only one output port must be set)

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

2.2.118 ccrtNGFC_LIO_Set Ports_Direction_To_Output()
This call sets the direction of the LVDS 1/O channels to output.

The module selection for the LIO located on the mother-board is CCRTNGFC_MAIN_LIO_MODULE _1. The
CCRTNGFC_MAIN_DIO_MODULE_Q0 is for the DIO module that is located on the mother-board and is therefore
invalid for this LIO API. Currently there is no LIO daughter-card available.

Unlike the Digital 1/0 ports where each Digital I/O ports is on a per channel basis, the LVDS 1/O ports are grouped
into 4 channels each. E.g0 CCRTNGFC_LIO PORT_MASK PO  controls channels 0.3,
CCRTNGFC_LIO_PORT_MASK_P1 controls channels 4..7, etc.

When the direction for channels are set to output, then reading the channels input registers will result in invalid
channel information being returned as the only way to read back (loopback) the channel information is to use the
LIO Test Mode as specified with the ccrtNGFC_LIO_Set_Ports_Direction() call and select only ONE port to read
at a time. If the user wishes to read back (loopback) the channel information for the LVDS 1/0O module, then they
will need to use the specific ccrtNGFC_LIO_Read_Output_Loopbacked_Channels() call as that is specifically
written for this purpose.

If the LIO test mode is previously set, then only one port (4 channels) can be set for output. If more than one port is
set or no ports are set for output, then the firmware action is unpredictable.

In order to skip a DIO module, simply set LIO_OutputPortDirection to zero for that module.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_LIO_Set_Ports_Direction_To_Output(void *Handle,
ccrtngfc_lio_ports_t LIO_OutputPortDirection)

Description: Set LIO Port Direction To Output

Input: void *Handle (handle pointer)
ccrtngfc_lio_ports_t LIO OutputPortDirection (output port direction)
# _ccrtngfc_lio_port_mask_t ccrtngfc_lio_ports_t[CCRTNGFC_LDIO_MAX_MODULES]
# CCRTNGFC_LIO _PORT_MASK_P®
CCRTNGFC_LIO_PORT_MASK_P1
CCRTNGFC_LIO_PORT_MASK_P2
CCRTNGFC_LIO_PORT_MASK_P3
CCRTNGFC_LIO_PORT_MASK_P4
CCRTNGFC_LIO_PORT_MASK_P5
CCRTNGFC_LIO_PORT_MASK_P6
CCRTNGFC_LIO_PORT_MASK_P7
# CCRTNGFC_LIO ALL_PORTS_MASK
CCRTNGFC_LDIO_MAX_MODULES can be one of:
# CCRTNGFC_MAIN_DIO_MODULE_© // On Main Board - DIO
# CCRTNGFC_MAIN_LIO MODULE_1 // On Main Board - LIO

HHEHHFHHEFHR

# CCRTNGFC_DC_LIO _MODULE_2 // optional LIO Daughter Card
# CCRTNGFC_DC_LIO _MODULE_3 // optional LIO Daughter Card
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID ARG (invalid argument)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
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# CCRTNGFC_LIB_LDIO_IS_NOT_ACTIVE (LDIO is not active)
# CCRTNGFC_LIB_LIO TEST_MODE_SETTING_ERROR
(Only one output port must be set)

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

2.2.119 ccrtNGFC_MMap_Physical_Memory()

This call is provided for advanced users to create a physical memory of specified size that can be used for DMA or
MsgDMA. The allocated DMA memory is rounded to a page size. If a physical memory is not available, this call
will fail, at which point the user will need to issue the ccrtNGFC_Munmap_Physical_Memory() API call to remove
any previously allocated physical memory.

When user wishes to allocate a physical memory, they must make sure that the phys_mem ptr in the
ccrtngfc_user_phys_mem_t structure is set to 0, otherwise the call will fail.

Instead of creating a physical memory, this same call can be used to map a user specified region if region
addressing support is enabled as part of the Cloning feature. In this case, the user will need to supply a valid
physical address of a Cloning Region to the phys_mem_ptr argument in this call.

Additionally, it is meaningless to perform Cloning on a FIFO region for two reasons. Firstly, each data in a FIFO is
synchronous, however, the Cloned region is accessed asynchronously. Secondly, when the FIFO runs empty
(underflow) or cannot accept more data (overflow) the results are unpredictable.

Caution: Since physical addresses are supplied for the MsgDma operation, care must be taken to

A ensure that the supplied addresses are valid and that while DMA is in progress, the memory regions
must not be freed or made inactive, otherwise, the results could be unpredictable and could lead to
the possible corruption of the system.

If the user supplies a non-zero phys_mem_ptr argument, the driver will attempt to request access to the memory
region supplied by the user. If access to the region is denied, the call will fail. Reasons for access being denied is
because the region has been reserved by some other process and is possibly in use. In this case, if the user still
wishes to get access to the region, they can do so at their own risk by supplying the
CCRTNGFC_DISABLE_REGION_PROTECTION flag to the flags argument. If the call still fails, there is no way
for the user to access the memory region as the kernel controls this access. One such reason is that the user is trying
to access an invalid region.

Whether a physical memory is acquired by the driver or supplied by the user, the driver by default caches the
memory region and returns a mapped virtual address to the user. If the user does not wish the region to be cached,
they can supply the CCRTNGFC_DISABLE_ADDRESS_CACHE flag to the flags argument. This may be useful if
the user is running into problems with the region being cached, however, a noticeable performance degredation
will be observed when accessing the region.

The CCRTNGFC_DEVICE_ADDRESS_ENTRY is used internally by the driver and is only available as information
to the user.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_MMap_Physical_ Memory (void *Handle,
int size,
ccrtngfc_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: ccrtngfc_user_phys_mem_t *phys_mem (mem struct pointer)
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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
ushort flags

# CCRTNGFC_DEVICE_ADDRESS_ENTRY
# CCRTNGFC_DISABLE_ADDRESS_CACHE
# CCRTNGFC_DISABLE_REGION_PROTECTION

ushort num_of_entries_used
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_MMAP_SELECT_FAILED (mmap selection failed)
# CCRTNGFC_LIB_MMAP_FAILED (mmap failed)
# CCRTNGFC_LIB_NO_SPACE_IN_TABLE (no space in phys memory table)
# CCRTNGFC_LIB_REGION_ADDRESSING_NOT_SUPPORTED

(region addressing not
supported by the card)
# CCRTNGFC_LIB_MSGDMA_ACCESS_NOT_ALLOWED_ FOR_SELECTED_ADDRESS

(access not allowed for selected address)
******************************************************************************/

2.2.120 ccrtNGFC_MsgDma_Clone() (US Patent No.: US 11,281,584 B1®)

This call allows the user to Clone a transfer so that the process is continuously performing MsgDma once it has
started until the Cloning operation is stopped by the user. This approach is different from standard MsgDma where
a user has to re-initiate a MsgDma transfer every time it completes.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA _ENGINE_O /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 /I quad-word transfers
¢ CCRTNGFC_MSGDMA_ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_4 /I single-word transfers
e CCRTNGFC_MSGDMA_ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

The following are the operation modes for this call:

CCRTNGFC_MSGDMA_CLONE_INITIALIZE
CCRTNGFC_MSGDMA_CLONE_ONE_CYCLE_WAIT
CCRTNGFC_MSGDMA_CLONE_START
CCRTNGFC_MSGDMA_CLONE_STOP
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In order to perform a Cloning operation, the user first performs the same functions of MsgDma to seize,
configure descriptors and MsgDma setup using the ccrtNGFC_MsgDma_Seize(),
ccrtNGFC_MsgDma_Configure_Descriptor() and ccrtNGFC_MsgDma_Setup() calls. Once that is done, the
user needs to stop any previous MsgDma operation and initialize the cloning operation using
(CCRTNGFC_MSGDMA_CLONE_STOP | CCRTNGFC_MSGDMA_CLONE_INITIALIZE) modes.

Now, whenever the user is ready, they can commence cloning operation with the
CCRTNGFC_MSGDMA CLONE_START  mode. At this point, MsgDma transfers start occurring
continuously at the hardware level. If a chained MsgDma is configured, the entire chain is completed before it
is repeated. Once Cloning has commenced, it can me stopped with the help of the
CCRTNGFC_MSGDMA_CLONE_STOP mode.

Once the operation has started with the CCRTNGFC_MSGDMA_CLONE_START mode, it will run
continuously under hardware control until stopped. There is no way to determine precisely how long a single
descriptor cycle takes to complete. If the CCRTNGFC_MSGDMA_CLONE_ONE_CYCLE_WAIT mode is set
along with the CCRTNGFC_MSGDMA_CLONE_START mode, the call will be blocked for the first transfer
until the full descriptor cycle has completed. This approximate duration is also saved internally in the driver
and is available to the user in the CloneArgs->MsgDmaExtDesOnlyCycleDelay argument. Anytime the user
wishes to block their application for a duration of approximately one cycle delay, they can invoke this call with
the CCRTNGFC_MSGDMA_CLONE_ONE_CYCLE_WAIT as the only mode. If the user wishes to block more
or less than the one cycle delay whenever the call is issued, they can specify the number of additional nano-
seconds to block in the CloneArgs->AdditionalOneCycleDelay. A negative value will reduce the delay while
a positive value will increase it. This call will have no effect on the Cloning operation in progress.

This Cloning feature can prove very helpful to users who don’t want to perform single MsgDma calls to
transfer a region from a card to a physical memory that is continuously changing. They can basically Clone the
two regions and simply read the physical memory while the hardware is continuously updating it with the
latest data from the card region at MsgDma rate. There is no CPU overhead during Cloning, however, it will
be utilizing the PCI bus during its operation.

Since there are more than one MsgDMA engines, several Cloning or MsgDma operation can be active at a
given time. Additionally, it is meaningless to perform Cloning on a FIFO region for two reasons. Firstly, each
data in a FIFO is synchronous, however, the Cloned region is accessed asynchronously. Secondly, when the
FIFO runs empty (underflow) or cannot accept more data (overflow) the results are unpredictable.

Caution: Since physical addresses are supplied for the MsgDma operation, care must be taken
to ensure that the supplied addresses are valid and that while Cloning is in progress, the
memory regions must not be freed or made inactive, otherwise, the results could be
unpredictable and could lead to the possible corruption of the system.

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

ccrtNGFC_MsgDma_Clone()
ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Clone(void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_clone_mode_mask_t ModeMask,
ccrtngfc_msgdma_clone_args_t *CloneArgs)

Description: Clone Modular Scatter-Gather DMA

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_O // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_4 // single-word transfers
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# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_clone_mode_mask_t ModeMask (Mode Mask)
# CCRTNGFC_MSGDMA_CLONE_INITIALIZE
# CCRTNGFC_MSGDMA_CLONE_ONE_CYCLE_WAIT
# CCRTNGFC_MSGDMA_CLONE_START
# CCRTNGFC_MSGDMA_CLONE_STOP
ccrtngfc_msgdma_clone_args_t *CloneArgs
- unsigned long long AdditionalOneCycleDelay
(Additional blocking for One Cycle Delay
(nanoseconds))
Output: ccrtngfc_msgdma_clone_args_t *CloneArgs
- unsigned long long MsgDmaExtDesOneCycleDelay
(MsgDma Extended Descriptor One Cycle
Delay (nanoseconds))

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_MSGDMA_FAILED (MsgDma failed)
# CCRTNGFC_LIB_MSGDMA_IN_USE (MsgDma in use)
# CCRTNGFC_LIB_MSGDMA_NOT_SETUP (MsgDma not setup)
# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA  (not owner of MsgDma)
# CCRTNGFC_LIB_MSGDMA_FAILED (MsgDma failed to start)
# CCRTNGFC_LIB_MSGDMA_ACCESS_NOT_ALLOWED FOR_SELECTED_ ADDRESS

(MsgDma not allowed for selected address)
# CCRTNGFC_LIB_CLONING_NOT_SUPPORTED (Cloning not supported by the card)

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

2.2.121 ccrtNGFC_MsgDma_Configure_Descriptor()

This call assists the user in setting up modular scatter-gather DMA descriptors. It allows the user to specify a read
and write address offset along with length of transfer. Additionally, the call also provides the option to attach to
other previously created descriptor blocks for scatter-gather operation. To perform scatter-gather DMA operation,
the user creates a chain of descriptors, each having its own read/write/length information along with a start and end
of the chain. The DMA operation is started from the first descriptor block in the chain and sequentially processes
the descriptor blocks until the last descriptor block in the chain is processed.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA _ENGINE_O /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_1 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_4 /I single-word transfers
e CCRTNGFC_MSGDMA_ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

To distinguish between descriptors, they are labeled with descriptor ID’s. They range from ID 1 to 31. Users can
supply a valid specific ID to this call or let the call itself find a free descriptor 1D available. It is entirely left up to
the user to determine how to manage the various descriptors and their relative linkages.
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If the user wishes to have a previously created descriptor to point to a newly created descriptor, they can supply the
previously created descriptor ID to the AttachToDescriptorID argument in the newly created descriptor. The newly
created descriptor will not point to any descriptor and will always be the last descriptor in the chain.

DMA transfers can occur from either of the following:
1. Physical PCle memory to Physical PCle memory
2. Physical PCle memory to Avalon Memory
3. Avalon Memory to Physical PCle memory
4. Avalon Memory to Avalon Memory

There are certain restrictions and limitations to this scatter-gather operation:

1. Scatter-gather DMA is only supported in certain FPGA cards

2. Invalid memory address supplied could result in the scatter-gather IP to lock up and the only way to
recover will be to reload the driver.

3. Read and write addresses must be at a minimum full-word aligned and for maximum performance, it is
recommended to be quad-word aligned.

4. Lengths are in bytes and must be at a minimum a multiple of a full-word and for maximum performance,
it is recommended to be quad-word multiple.

5. You cannot cause a chain of descriptors to loop on itself.

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

ccrtNGFC_MsgDma_Configure_Descriptor()
ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Configure_Descriptor (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_descriptors_id_t *DescriptorID,
ccrtngfc_msgdma_descriptor_t *Descriptor,

_ccrtngfc_msgdma_descriptors_id_t
AttachToDescriptorID)

Description: Configure Modular Scatter-Gather DMA descriptor

Input: void *Handle (Handle pointer)

_ccrtngfc_msgdma_engine_t MsgDmaEngine

# CCRTNGFC_MSGDMA ENGINE_© // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_1 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_2 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_3 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers

# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_descriptors_id_t *DescriptorID (Set to NULL or valid ID)

# 0 (let function find a free ID)

# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_1 ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ 31
ccrtngfc_msgdma_descriptor_t *Descriptor (pointer to descriptor)

__ub4 ReadAddress

__ub4 WriteAddress

_u32 Length
_ccrtngfc_msgdma_descriptors_id_t AttachToDescriptorID (Attach to descriptor ID)
# CCRTNGFC_MSGDMA_DESCRIPTOR_ID 1 ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID 31
Output: _ccrtngfc_msgdma_descriptors_id_t *DescriptorID (returned ID)
# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ 1 ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ 31
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID ARG (invalid argument)
# CCRTNGFC_LIB_NO _FREE_DESCRIPTORS_AVAILABLE (no free descriptors available)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
# CCRTNGFC_LIB_MSGDMA_READS_NOT_ALLOWED_FOR_SELECTED_ADDRESS
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(MSG DMA Reads not allowed for selected
address)
# CCRTNGFC_LIB_MSGDMA BUSY (MsgDma Busy, cannot be reset)
# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA  (not owner of modular scatter-gather)
# CCRTNGFC_LIB_DATA WIDTH_NOT_MULTIPLE_OR_ALIGNED

(Data Width Not Multiple or Aligned)
*****************************************************************************/

2.2.122 ccrtNGFC_MsgDma_Configure_Single()

This call performs a similar function to the ccrtNGFC_MsgDma_Configure() call with the exception that no DMA
chaining is performed and only the single descriptor ID-1 is used to perform the DMA operation. The user has the
option to supply a valid descriptor block when using the ccrtNGFC_MsgDma_Configure_Single() API or a NULL
pointer to the descriptor as an argument when using the ccrtNGFC_Transfer_Data() API to perform the transfer.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA _ENGINE_O /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_1 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_4 /I single-word transfers
e CCRTNGFC_MSGDMA_ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the cctNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

Normally this call needs to be issued once with a NULL pointer for the Descriptor (i.e. during initialization) prior
to using the ccrtNGFC_Transfer_Data() call with the LibMode set to CCRTNGFC_LIBRARY_MSGDMA_MOD. In
this way, the descriptor ID-1 will be set up correctly prior to the transfer.

If instead, the user wishes to perform the DMA operation using the cctNGFC_MsgDma_Fire_Single() call, they
need to issue the ccrtNGFC_MsgDma_Configure_Single() call with a valid descriptor block, otherwise, results will
be unpredictable.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Configure_Single (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
ccrtngfc_msgdma_descriptor_t *Descriptor)

Description: Configure Single Modular Scatter-Gather DMA descriptor

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers

ccrtngfc_msgdma_descriptor_t *Descriptor (pointer to descriptor)
__u6b4 ReadAddress
__u6b4 WriteAddress
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__u32 Length
Output: none

Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_MSGDMA_BUSY (MsgDma Busy, cannot be reset)

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)

# CCRTNGFC_LIB_MSGDMA_READS_NOT_ALLOWED_FOR_SELECTED_ADDRESS
(MSG DMA Reads not allowed for selected
address)

# CCRTNGFC_LIB_MSGDMA_ BUSY (MsgDma Busy, cannot be reset)

# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA  (not owner of modular scatter-gather)
# CCRTNGFC_LIB_DATA WIDTH_NOT_MULTIPLE_OR_ALIGNED

(Data Width Not Multiple or Aligned)
*****************************************************************************/

2.2.123 ccrtNGFC_MsgDma_Fire()

This call initiates a scatter-gather DMA operation that has been previously configured and setup by the
ccrtNGFC_MsgDma_Configure() and ccrtNGFC_MsgDma_Setup() call.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE_O /I quad-word transfers
¢ CCRTNGFC_MSGDMA_ENGINE_1 /l quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA_ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_4 /I single-word transfers
e CCRTNGFC_MSGDMA _ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

The StartDescriptorlD can be set to either ‘0’ or a valid Descriptor ID. Normally, the user will set the
StartDescriptiorID in the ccrtNGFC_MsgDma_Setup() APl during initialization and set it to ‘0’ in this
ccrtiNGFC_MsgDma_Fire() API. In this way, this call will not suffer the overhead of loading the
StartDescriptorID in the internal prefetcher register when repeatedly calling the ccrtNGFC_MsgDma_Fire() API.
If the user specifies a valid StartDescriptorlD that is already setup as a scatter-gather chain using the
ccrtNGFC_MsgDma_Configure() call, then this ccrtNGFC_MsgDma_Fire() APl will initiate the DMA starting
with the user supplied start descriptor ID.

The DescriptorIDMask is a mask of all the valid descriptor ID’s specified in the scatter-gather chain that was
created earlier with the ccrtNGFC_MsgDma_Configure() API. If this is incorrectly specified, the DMA operation
will be unpredictable. This ccrtNGFC_MsgDma_Fire() API call uses this mask to set the ControlWord for each of
the IDs. Specifying this mask reduces the overhead in the call by not searching the scatter-gather chain to set the
individual control words.

ControlWord for each descriptor is set based on the DescriptorIDMask mask. Normally, the following two flags
are set:

- CCRTNGFC_MSGD_DESC_CONTROL_GO
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- CCRTNGFC_MSGD_DESC_CONTROL_OWNED_BY_HW

LastldForinterrupts is set to 0 if the DMA operation will use polling instead of using interrupts to detect
completion of the operation. If interrupts are to be used, the ID of the last descriptor in the DMA chain is to be
specified. This is the ID that will be interrupted when the entire chain is completed. Incorrect ID entered will result
in unpredictable results. Normally, interrupt handling adds additional overhead and reduces performance, however,
it reduces the overhead experienced by the CPU and PCle bus during polling.

Once the scatter-gather DMA operation commences, it performs DMA operations starting with the
StartDescriptorID and traversing through the chain sequentially until it reaches the last descriptor ID in the chain,
at which point the DMA operation concludes.

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

_ccrtngfc_lib_

error_number_t

ccrtNGFC_MsgDma_Fire (void

*Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_descriptors_id_t StartDescriptorID,
_ccrtngfc_msgdma_descriptors_id_mask_t DescriptorIDMask,
int ControlWord,
_ccrtngfc_msgdma_descriptors_id_t LastIdForInterrupts)

Description: Fire Modular Scatter-Gather DMA descriptor

Input: void

_ccrtngfc_msgdma_engine_t

*Handle (Handle pointer)
MsgDmaEngine

# CCRTNGFC_MSGDMA ENGINE_© // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_1 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers

# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_descriptors_id_t StartDescriptorID (Set to valid ID)

# 0 (don't set start descriptor ID in prefetcher)

# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 ... CCRTNGFC_MSGDMA DESCRIPTOR_ID 31

_ccrtngfc_msgdma_descriptors_id_mask_t DescriptorIDMask (descriptor ID mask)

# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 MASK ...
CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ 31 MASK
# CCRTNGFC_MSGDMA_ DESCRIPTOR_ID ALL_MASK

int

ControlWord

# CCRTNGFC_MSGD_DESC_CONTROL_GO
# CCRTNGFC_MSGD_DESC_CONTROL_OWNED_BY_HW

_ccrtngfc_msgdma_descriptors_id_t LastIdForInterrupts (Set @ or Last ID
for interrupts)

# 0 (don't fire interrupts)

# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 ... CCRTNGFC_MSGDMA DESCRIPTOR_ID 31
Output: none
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_MSGDMA_FAILED (Msgbma failed)

# CCRTNGFC_LIB_MSGDMA_BUSY (Msgbma Busy, cannot be reset)

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)

# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA (not owner of modular scatter-gather)

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

2.2.124 ccrtNGFC_MsgDma_Fire_Fifo()

This call is similar in functionality to the ccrtNGFC_MsgDma_Fire() call with the exception that it expects the
entire memory area for transfer to be a read or write FIFO. It can be used when users need to perform FIFO
transfers. This call can be called once the ccrtNGFC_MsgDma_Configure_Descriptor() call has been issued to set
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up the read/write address offset and length of transfer. Unless the read/write address offset or length of transfer is
changed, the ccrtNGFC_MsgDma_Fire_Fifo() call can be made repeatedly to perform the same DMA transfer.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE 0 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_2 /I quad-word transfers
e CCRTNGFC _MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all

the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API

/******************************************************************************
_ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Fire_Fifo (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_descriptors_id_t LastDescriptorld,
int UselInterrupts)

Description: Fire ADC or DAC Fifo Modular Scatter-Gather DMA descriptor

Input: void *Handle (Handle pointer)

_ccrtngfc_msgdma_engine_t MsgDmaEngine

# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_3 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_4 // single-word transfers

# CCRTNGFC_MSGDMA ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_descriptors_id_t LastDescriptorId (Last Descriptor ID)
int Uselnterrupts (Use interrupts flag)

# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_MSGDMA_FAILED (MsgDma failed)
# CCRTNGFC_LIB_MSGDMA BUSY (MsgbDma Busy, cannot be reset)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)

+

CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA (not owner of modular scatter-gather)
stk ok sk stk ok skok ok sk skskok skl ok sk sk sk ok skok sk ok skl ok skok sk sk skok sk sk skl ko sk sk sk skl sk sk sk skl sk sk ok stk kokok ok ok

2.2.125 ccrtNGFC_MsgDma_Fire_Single()

This call is similar in functionality to the ccrtNGFC_MsgDma_Fire() call with the exception that it operates on the
single descriptor ID-1. It can be used when a single DMA rather than scatter-gather DMA operation needs to be
performed. This call can be called once the ccrtNGFC_MsgDma_Configure_Single() call has been issued to set up
the read/write address offset and length of transfer. Unless the read/write address offset or length of transfer is
changed, the ccrtNGFC_MsgDma_Fire_Single() call can be made repeatedly to perform the same DMA transfer.
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There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE 0 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 1 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

/******************************************************************************
_ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Fire_Single (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
int UselInterrupts)

Description: Fire Single Modular Scatter-Gather DMA descriptor

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA ENGINE_5 // single-word transfers
int  Uselnterrupts (Use interrupts flag)

# CCRTNGFC_TRUE
# CCRTNGFC_FALSE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_MSGDMA_FAILED (MsgDma failed)
# CCRTNGFC_LIB_MSGDMA_BUSY (MsgDma Busy, cannot be reset)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)

+

CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA (not owner of modular scatter-gather)
stk ok skok stk ok sk ok skok sk ok sk sk sk sk sk skok stk skok sk skok stk skl sk skok stk ko skokok stk kol sk sk stk ko skt otk ok

Uselnterrupts is a flag that can be set to specify if interrupt handling should be enabled.

2.2.126 ccrtNGFC_MsgDma_Free Descriptor()
This call can be used to free up already used descriptors.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE_0 Il quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 I/ quad-word transfers
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e CCRTNGFC _MSGDMA ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Free_Descriptor (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_descriptors_id_mask_t DescriptorIDMask)

Description: Free Modular Scatter-Gather DMA descriptor

Input: void *Handle (Handle pointer)

_ccrtngfc_msgdma_engine_t MsgDmaEngine

# CCRTNGFC_MSGDMA_ENGINE_0 // quad-word transfers

# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_2 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_3 // quad-word transfers

# CCRTNGFC_MSGDMA ENGINE_4 // single-word transfers

# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_descriptors_id _mask_t DescriptorIDMask (descriptor ID mask)

# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 MASK ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID_31_MASK

# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ALL_MASK
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
# CCRTNGFC_LIB_MSGDMA BUSY (MsgDma Busy, cannot be reset)
# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA (not owner of modular scatter-gather)
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2.2.127 ccrtNGFC_MsgDma_Get_Descriptor()
This call returns information on the selected descriptor.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA _ENGINE_O /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 /I quad-word transfers
¢ CCRTNGFC_MSGDMA_ENGINE_2 /l quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA _ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first
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available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Get_Descriptor (void

_ccrtngfc_msgdma_engine_t

*Handle,
MsgDmaEngine,

_ccrtngfc_msgdma_descriptors_id_t DescriptorID,

ccrtngfc_msgdma_descriptor_t

__u64d

*Descriptor,
*DescriptorAddress)

Description: Get Modular Scatter-Gather DMA Descriptor

Input: void
_ccrtngfc_msgdma_engine_t

CCRTNGFC_MSGDMA_ENGINE_©
CCRTNGFC_MSGDMA_ENGINE_1
CCRTNGFC_MSGDMA_ENGINE_2
CCRTNGFC_MSGDMA_ENGINE_3
CCRTNGFC_MSGDMA_ENGINE_4
CCRTNGFC_MSGDMA_ENGINE_5

HoHHHH

+*

*Handle (Handle pointer)
MsgDmaEngine

// quad-word transfers
// quad-word transfers
// quad-word transfers
// quad-word transfers
// single-word transfers
// single-word transfers

_ccrtngfc_msgdma_descriptors_id_t DescriptorID (descriptor ID)

# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 ... CCRTNGFC_MSGDMA_ DESCRIPTOR_ID 31
Output: ccrtngfc_msgdma_descriptor_t *Descriptor (pointer to descriptor)

__ub4 ReadAddress

__ub4 WriteAddress

__ub4 NextDescriptorPointer

__u32 Length

__u32 Control

__u32 ReadBurstCount

__u32 WriteBurstCount

__u32 ReadStride

__u32 WriteStride

__u32 ActualBytesTransferred

__u32 Status

__u32 SequenceNumber

__ue4 *DescriptorAddress (descriptor address)

Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR

# CCRTNGFC_LIB_BAD_HANDLE

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
stk ok skok koo sk ok skok sk skl sk skok sk ko sk stk skl sk skok stk skl sk skok sk ko sk skok stk okl sk skok stk ko sk skokskok otk ko

(successful)
(no/bad handler supplied)

Pointer to DescriptorAddress can be specified to return its address offset within the configuration space. This
argument can be set to NULL if address is not required.

2.2.128 ccrtNGFC_MsgDma_Get_Dispatcher CSR()
This call returns useful control and status register information on the dispatcher.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA_ENGINE_0
CCRTNGFC_MSGDMA_ENGINE_1
e CCRTNGFC_MSGDMA_ENGINE_2

/I quad-word transfers
/I quad-word transfers
/I quad-word transfers
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e CCRTNGFC_MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC _MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Get_Dispatcher_CSR (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
ccrtngfc_msgdma_dispatcher_t *Dispatcher)

Description: Get Modular Scatter-Gather DMA Dispatcher CSR

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA ENGINE_5 // single-word transfers
Output: ccrtngfc_msgdma_dispatcher_t *Dispatcher (pointer to dispatcher)
__u32 Status
# CCRTNGFC_MSGD_DISP_STATUS_IRQ :IRQ

# CCRTNGFC_MSGD_DISP_STATUS_STOPPED_ETERM :Stopped on Early Termination

# CCRTNGFC_MSGD_DISP_STATUS_STOPPED_ERROR :Stopped on Error
# CCRTNGFC_MSGD_DISP_STATUS_RESETTING :Resetting
# CCRTNGFC_MSGD_DISP_STATUS_STOPPED :Stopped
# CCRTNGFC_MSGD_DISP_STATUS_RESP_BUF_FULL :Response Buffer Full
# CCRTNGFC_MSGD_DISP_STATUS_RESP_BUF_EMPTY :Response Buffer Empty
# CCRTNGFC_MSGD_DISP_STATUS_DESC_BUF_FULL :Descriptor Buffer Full
# CCRTNGFC_MSGD_DISP_STATUS_DESC_BUF_EMPTY :Descriptor Buffer Empty
# CCRTNGFC_MSGD_DISP_STATUS_BUSY :Busy
__u32 Control
# CCRTNGFC_MSGD_DISP_CONTROL_STOP_DESC :Stop Descriptors
# CCRTNGFC_MSGD_DISP_CONTROL_INT_ENA_MASK :Global Interrupt Enable Mask
# CCRTNGFC_MSGD_DISP_CONTROL_STOP_ETERM :Stop on Early Termination
# CCRTNGFC_MSGD_DISP_CONTROL_STOP_ON_ERROR :Stop on Error
# CCRTNGFC_MSGD_DISP_CONTROL_RESET_DISP :Reset Dispatcher
# CCRTNGFC_MSGD_DISP_CONTROL_STOP_DISP :Stop Dispatcher

__u32 ReadFillLevel

__u32 WriteFillLevel
__u32 ResponseFilllevel
__u32 ReadSequenceNumber
__u32 WriteSequenceNumber

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
stk ok sk stk ok sk ok skok sk ok skl ok skok sk sk ok skok sk ok skl sk skok sk sk ok skok ok skok sk ko sk sk sk skl sk sk sk sk sk sk ko sokok ok ok

2.2.129 ccrtNGFC_MsgDma_Get_Info()
This call returns useful information about the selected MsgDma engine.
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There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

CCRTNGFC_MSGDMA_ENGINE_0
CCRTNGFC_MSGDMA_ENGINE_1
CCRTNGFC_MSGDMA_ENGINE_2
CCRTNGFC_MSGDMA_ENGINE_3
CCRTNGFC_MSGDMA_ENGINE_4
CCRTNGFC_MSGDMA_ENGINE_5

/I quad-word transfers
/I quad-word transfers
/I quad-word transfers
/I quad-word transfers
/I single-word transfers
/I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA _ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Get_Info (void

_ccrtngfc_msgdma_engine_t MsgDmaEngine,

ccrtngfc_msgdma_list_t

*Handle,

*Info)

Description: Get Modular Scatter-Gather DMA Information

Input:

Output:

Return:

void
_ccrtngfc_msgdma_engine_t

# CCRTNGFC_MSGDMA_ENGINE_©
CCRTNGFC_MSGDMA_ENGINE_1
CCRTNGFC_MSGDMA_ENGINE_2
CCRTNGFC_MSGDMA_ENGINE_3
CCRTNGFC_MSGDMA_ENGINE_4
CCRTNGFC_MSGDMA_ENGINE_5
ccrtngfc_msgdma_list_t
unsigned long
unsigned long
unsigned long long
__ue4
__ue4
ccrtngfc_msgdma_dispatcher_csr_t
ccrtngfc_msgdma_prefetcher_csr_t
ccrtngfc_msgdma_extended_descriptor_t
ccrtngfc_msgdma_extended_descriptor_t
ccrtngfc_msgdma_dispatcher_csr_t
ccrtngfc_msgdma_prefetcher_csr_t
ccrtngfc_msgdma_extended_descriptor_t
ccrtngfc_msgdma_extended_descriptor_t
_ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR

# CCRTNGFC_LIB_BAD_HANDLE

# CCRTNGFC_LIB_NOT_OPEN

# CCRTNGFC_LIB_INVALID_ARG

HHHH

+

*Handle (Handle pointer)
MsgDmaEngine

// quad-word transfers
// quad-word transfers
// quad-word transfers
// quad-word transfers
// single-word transfers
// single-word transfers
*Info (pointer to info)

MsgDmaOwnerPid

MsgDmaOwnerPid
MsgDmaExtDesOneCycleDelay
MsgDmaDescriptorBaseOffset
MsgDmaTerminatingDescriptorOffset
*MsgDmaDispatcherCsrDriverPtr
*MsgDmaPrefetcherCsrDriverPtr
*MsgDmaExtendedDescriptorDriverPtr
*MsgDmaTerminatingDescriptorDriverPtr
*MsgDmaDispatcherCsrLibraryPtr
*MsgDmaPrefetcherCsrLibraryPtr
*MsgDmaExtendedDescriptorLibraryPtr
*MsgDmaTerminatingDescriptorLibraryPtr

(successful)

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

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
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2.2.130 ccrtNGFC_MsgDma_Get_Prefetcher CSR()

This call returns useful control and status register information on the prefetcher.
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There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE_0O /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 2 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

/******************************************************************************
_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Get_Prefetcher_CSR (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
ccrtngfc_msgdma_prefetcher_t *Prefetcher)

Description: Get Modular Scatter-Gather DMA Prefetcher CSR

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_0 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA_ ENGINE_5 // single-word transfers
Output: ccrtngfc_msgdma_prefetcher_t *Prefetcher (pointer to prefetcher)
__u32 Status
# CCRTNGFC_MSGD_PREF_STATUS_IRQ :IRQ Occurred
__u32 Control
# CCRTNGFC_MSGD_PREF_CONTROL_PARK_MODE :Park Mode
# CCRTNGFC_MSGD_PREF_CONTROL_INT_ENA_MASK :Global Interrupt Enable Mask
# CCRTNGFC_MSGD_PREF_CONTROL_RESET :Reset Prefetcher Core
# CCRTNGFC_MSGD_PREF_CONTROL_DESC_POLL_EN :Descriptor Polling Enable
# CCRTNGFC_MSGD_PREF_CONTROL_RUN :Start Descriptor fetching operation

__ub4 NextDescriptorPointer
__u32 DescriptorPollingFrequency

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)

# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
*****************************************************************************/

2.2.131 ccrtNGFC_MsgDma_Release()

This ccrtNGFC_MsgDma_Release() API call is used to free up the Modular Scatter-Gather DMA resource that has
been previously reserved by the ccrtNGFC_MsgDma_Seize() API. At this point, another user can take control of
the MsgDMA operation by issuing the ccrtNGFC_MsgDma_Seize() call.
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There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE 0 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 1 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

The normal process to setup a MsgDma operation is to first call the ccrtNGFC_MsgDma_Seize() API with either a
specific MsgDma engine or the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first
available MsgDma engine is returned to the user. This is the MsgDma engine number that needs to be used for all
the MsgDma operations until the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Release (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine)

Description: Release MsgDMA operation for others to use

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
# CCRTNGFC_LIB_MSGDMA BUSY (MsgDma Busy, cannot be reset)
# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA  (not owner of modular scatter-gather)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

2.2.132 ccrtNGFC_MsgDma_Seize()

Modular Scatter-Gather DMA is a two part operation. The first part is to configure the Scatter-Gather DMA and the
second part is to execute the DMA. Various MsgDma API calls have been provided for this. Since this two part
operation is not atomic, it is necessary for the user of these calls to prevent other applications from configuring and
using the same MsgDMA resources while it is being actively used by another application. For this reason, the
ccrtNGFC_MsgDma_Seize() and ccrtNGFC_MsgDma_Release() API calls have been introduced to assist the user
in preventing other applications from accessing the selected Scatter-Gather DMA resource while it is reserved.
Basically, before any MsgDma API call is issued that could modify the setting and execution of the MsgDma
operation, the user needs to issue the ccrtNGFC_MsgDma_Seize() API call once. In this way, no one else will have
access to the MsgDma resource until the application has issued the ccrtNGFC_MsgDma_Release() API call or has
terminated the aplication.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines (0 through 3) perform quad-word transfers, they must be aligned on a quad-
word (multiple of 16 bytes) boundary and the size must be multiples of four words or 16 bytes, however they are
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slightly faster than the remaining two (4 or 5) that perform single-word transfers. They can be one of the following

values:

e CCRTNGFC MSGDMA ENGINE 0 /I quad-word transfers
e CCRTNGFC MSGDMA ENGINE 1 /I quad-word transfers
e CCRTNGFC_MSGDMA _ENGINE_2 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA _ENGINE_5 /I single-word transfers
e CCRTNGFC_MSGDMA_ENGINE_IDLE

Since multiple MsgDma operations can be in use at the same time, the user can select a specific MsgDma engine or
the optional argument CCRTNGFC_MSGDMA_ENGINE_IDLE. In this case, the first available MsgDma engine is
returned to the user. This is the MsgDma engine number that needs to be used for all the MsgDma operations until
the MsgDma is freed via the ccrtNGFC_MsgDma_Release() API.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_MsgDma_Seize (void *Handle,
_ccrtngfc_msgdma_engine_t *MsgDmaEngine)

Description: Seize MsgDMA operation for private to use and become owner

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t *MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_IDLE
# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
# CCRTNGFC_LIB_MSGDMA_IN_USE (modular scatter-gather DMA in use)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

2.2.133 ccrtNGFC_MsgDma_Setup()

This call is used in conjunction with the ccrtNGFC_MsgDma_Configure() and ccrtNGFC_MsgDma_Fire() calls.
This call is made after all the descriptors are first configured with the help of the ccrtNGFC_MsgDma_Configure()
call. The purpose of this call is to specify the first descriptor in the chain. Additionally, the user can set the
ForceReset flag to reset the dispatcher and prefetcher. Optionally, the user can request useful active descriptor
information if ActiveDescriptorsinfo argument is specified (i.e not NULL). In addition to returning useful active
descriptor information, the descriptor chain and prefetcher settings are also validated for proper configuration.

There are currently six MsgDma engines available to the user. They can be selected via the MsgDmaEngine option.
Since the first four MsgDma engines perform quad-word transfers, they must be aligned on a quad-word boundary
and the size must be multiples of four, however they are slightly faster than the remaining two that perform single-
word transfers. They can be one of the following values:

e CCRTNGFC_MSGDMA ENGINE_O /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE_1 /I quad-word transfers
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e CCRTNGFC _MSGDMA ENGINE 2 /I quad-word transfers
e CCRTNGFC _MSGDMA ENGINE_3 /I quad-word transfers
e CCRTNGFC_MSGDMA ENGINE 4 /I single-word transfers
e CCRTNGFC_MSGDMA ENGINE_5 /I single-word transfers

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_MsgDma_Setup (void *Handle,
_ccrtngfc_msgdma_engine_t MsgDmaEngine,
_ccrtngfc_msgdma_descriptors_id_t StartDescriptorID,
int ForceReset,

ccrtngfc_msgdma_active_descriptors_info_t *ActiveDescriptorsInfo)

Description: Setup MsgDMA Dispatcher and Prefetcher

Input: void *Handle (Handle pointer)
_ccrtngfc_msgdma_engine_t MsgDmaEngine
# CCRTNGFC_MSGDMA_ENGINE_© // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_1 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_2 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_3 // quad-word transfers
# CCRTNGFC_MSGDMA_ENGINE_4 // single-word transfers
# CCRTNGFC_MSGDMA_ENGINE_5 // single-word transfers
_ccrtngfc_msgdma_descriptors_id_t *StartDescriptorID (Set to valid ID)
# CCRTNGFC_MSGDMA DESCRIPTOR_ID 1 ... CCRTNGFC_MSGDMA_ DESCRIPTOR_ID 31
int ForceReset
Output: ccrtngfc_msgdma_active_descriptors_info_t *ActiveDescriptorsInfo;
_ccrtngfc_msgdma_descriptors_id_t ID
# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_1 ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ 31

_ccrtngfc_msgdma_descriptors_id_mask_t Mask
# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_1_MASK ... CCRTNGFC_MSGDMA_DESCRIPTOR_ID_31_MASK
# CCRTNGFC_MSGDMA_DESCRIPTOR_ID_ALL_MASK

_u32 NumberOfDescriptors
_u32 TotalBytes
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_MSGDMA_BUSY (MsgDma Busy, cannot be reset)
# CCRTNGFC_LIB_ERROR_IN_DESCRIPTOR_LIST  (invalid descreptor list)
# CCRTNGFC_LIB_MSGDMA_NOT_SUPPORTED (modular scatter-gather DMA not supported)
# CCRTNGFC_LIB_NOT_OWNER_OF_MSGDMA (not owner of modular scatter-gather)
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2.2.134 ccrtNGFC_Munmap_Physical_Memory()

This call simply removes a physical memory that was previously allocated by the
ccrtNGFC_MMap_Physical_Memory() API call.
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Munmap_Physical_Memory (void *Handle,
void  *mmaped_user_mem_ptr)

Description: Unmap a previously mapped physical DMA memory.

Input: void *Handle (Handle pointer)
Output: wvoid *mmaped_user_mem_ptr (virtual memory pointer)
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)
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# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)

# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

# CCRTNGFC_LIB_MUNMAP_FAILED (failed to un-map memory)

# CCRTNGFC_LIB_NOT_MAPPED (memory not mapped)

# CCRTNGFC_LIB_MSGDMA_IN_USE (modular scatter-gather DMA in use)

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

2.2.135 ccrtNGFC_NanoDelay()
This call goes into a tight loop spinning for the requested nano seconds specified by the user.

/******************************************************************************
void
ccrtNGFC_NanoDelay (unsigned long long NanoDelay)

Description: Delay (loop) for user specified nano-seconds

Input: unsigned long long NanoDelay (number of nano-secs to delay)
Output: none

Return: none
******************************************************************************/

2.2.136 ccrtNGFC_Open()

This is the first call that needs to be issued by a user to open a device and access the board through the rest of the
API calls. What is returned is a handle to a void pointer that is supplied as an argument to the other API calls. The
Board_Number is a valid board number [0..39] that is associated with a physical card. There must exist a character
special file /dev/ccrtngfc<Board_Number> for the call to be successful. One character special file is created for
each board found when the driver is successfully loaded.

The oflag is the flag supplied to the open(2) system call by this API. It is normally 0’ (zero), however the user may
use the O_NONBLOCK option for read(2) calls which will change the default reading in block mode.

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

In case of error, errno is also set for some non-system related errors encountered.
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_ccrtngfc_lib_error_number_t

ccrtNGFC_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: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_ALREADY_OPEN (device already opened)
# CCRTNGFC_LIB_OPEN_FAILED (device open failed)
# CCRTNGFC_LIB_ALREADY_MAPPED (memory already mmapped)
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# CCRTNGFC_LIB_MMAP_SELECT_FAILED (mmap selection failed)
# CCRTNGFC_LIB_MMAP_FAILED (mmap failed)

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

2.2.137 ccrtNGFC_Pause_UserProcess()

This call causes a running User Process to sleep for user specified micro-seconds. (This is an experimental API for
debugging and testing).

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_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: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
******************************************************************************/

2.2.138 ccrtNGFC_PowerModule_Control()
This call issues some control commands to the power module.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_PowerModule_Control (void *Handle,
_ccrtngfc_fpga_pm_command_t Command)

Description: Control Power Module

Input: void *Handle
_ccrtngfc_fpga_pm_command_t Command;
# CCRTNGFC_PM_CMD_CLEAR_FAULTS
# CCRTNGFC_PM_CMD_CLEAR_PEAK_VALUES
Ouput: none
Return: _ccrtngfc_lib_error_number_t

(Handle pointer)
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CCRTNGFC_LIB_NO_ERROR
CCRTNGFC_LIB_INVALID_ARG
CCRTNGFC_LIB_BAD_HANDLE
CCRTNGFC_LIB_NOT_OPEN
CCRTNGFC_LIB_NO_LOCAL_REGION
CCRTNGFC_LIB_FPGA_PM_BUSY
CCRTNGFC_LIB_FPGA_PM_FAILURE

(successful)

(invalid argument)

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

(local region not present)
(power module busy)

(power module failure)
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2.2.139 ccrtNGFC_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 new clocks selection. Though the user can select the Input Clock Frequency with this call, it is
expected that they will use the default CCRTNGFC_DEFAULT _INPUT_CLOCK_FREQUENCY value.

The input clock can be one of:

CCRTNGFC_CG_INPUT_CLOCK_SELECT_INO - 10MHz TCXO (Temperature Compensated

Oscillator Clock).
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CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN1 - External Input
CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN2 - FPGA Supplied
CCRTNGFC_CG_INPUT_CLOCK_SELECT_INXAXB -> Not used

When using this card, the default clock should be set to CCRTNGFC_CG_INPUT_CLOCK_SELECT_NO i.e. the
10MHz internal clock.

If the desired output clock frequencies are unable to be computed due to hardware limitation, they may wish to
increase the desired tolerance DesiredTolerancePPT for the particular clock. Note that this tolerance is only
applicable to computing a clock value as close to the desired frequency DesiredFrequency and not a representation
of the accuracy of the output clocks.

Additionally, the programming could fail if the number of N-Divider resource gets exhausted due to the user
selecting several output clocks with widely different output clocks.

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

ccrtngfc_lib_error_number_t

ccrtNGFC_Program_All_Output_Clocks(void *Handle,
double InputClockFrequency,
_ccrtngfc_cg_input_clock_select_register_t  InputClockSel,
ccrtngfc_compute_all output_clocks_t *AllClocks,
int ProgramClocks,
int ActivateClocks)

Description: Program All Output Clocks

Input: void *Handle (Handle pointer)
double InputClockFrequency (input clock frequency)
_ccrtngfc_cg_input_clock_select_register_t InputClockSel (select input clock)

# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN®
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN1
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_IN2
# CCRTNGFC_CG_INPUT_CLOCK_SELECT_INXAXB

ccrtngfc_compute_all_output_clocks_t *Al1Clocks (pointer to all Clocks)
ccrtngfc_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: ccrtngfc_compute_all output_clocks_t *Al1Clocks (Pointer to returned
output clocks info)
ccrtngfc_compute_single_output_clock_t *Clock (Pointer to returned

output clock info)
_ccrtngfc_clock_generator_output_t OutputClock
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_®
# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_1

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_2

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_3

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_4

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_5 // RESERVED - PLL Clock

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_6

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_7

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_8

# CCRTNGFC_CLOCK_GENERATOR_OUTPUT_9 // RESERVED - FeedBack Clock
double InputClockFrequency
long double FrequencyDeviation
int FrequencyFound
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long double ActualFrequency

double ActualTolerancePPT
__ue4d Mdiv_Numerator
_u32 Mdiv_Denominator
__ue4d Ndiv_Numerator
_u32 Ndiv_Denominator
_ccrtngfc_cg outmux_ndiv_select_t Ndiv_ToUse

# CCRTNGFC_CG_OUTPUT_MUX_NDIV_@
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_1
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_2
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_3
# CCRTNGFC_CG_OUTPUT_MUX_NDIV_4

_u32 Rdiv_value
_u32 Rdivider
_u32 Pdivider
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region error)
# CCRTNGFC_LIB_IO_ERROR (device not ready)
# CCRTNGFC_LIB_N_DIVIDERS_EXCEEDED (number of N-Dividers exceeded)
# CCRTNGFC_LIB_CANNOT_COMPUTE_OUTPUT_FREQ (cannot compute output freq)
# CCRTNGFC_LIB_INVALID_ARG (invalid argument)
# CCRTNGFC_LIB_CLOCK_GENERATION_FAILED (clock generation failed)
# CCRTNGFC_LIB_NO_RESOURCE (specified clock is reserved)

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

2.2.140 ccrtNGFC_Read()

This call performs a programmed 1/O driver read of either the ADC channel registers or the FIFO. Prior to issuing
this call, the user needs to set up the desired read mode of operation using the
ccrtNGFC_ADC_Set_Driver_Read_Mode() with CCRTNGFC_ADC_PIO_CHANNEL or
CCRTNGFC_ADC_PIO_FIFO argument. For channel register reads, the size is limited to
CCRTNGFC_MAX_ADC_CHANNELS  words and for FIFO reads, it is limited to
CCRTNGFC_ADC_FIFO_DATA_MAX words.

It basically calls the read(2) system call with the exception that it performs necessary locking and returns the errno
returned from the system call in the pointer to the error variable. An errno of ENOBUFS can occur for FIFO reads
when it encounters an overflow condition.

For specific information about the data being returned for the various read modes, refer to the read(2) system call
description the Driver Direct Access section.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_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: _ccrtngfc_lib_error_number_t
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# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_ IO ERROR (read failed)

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

2.2.141 ccrtNGFC_Reload_Firmware()
The purpose of this call is to power cycle the board which in turn will reload the latest firmware on the board.

/******************************************************************************
ccrtNGFC_Reload_Firmware()

Description: 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 system reboot after a firmware installation.

Input: void *Handle (Handle pointer)

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

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

2.2.142 ccrtNGFC_Remove_Irq()

The purpose of this call is to remove the interrupt handler that was previously set up. The interrupt handler is
managed internally by the driver and the library. The user should not issue this call, otherwise reads will time out.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Remove_Irq (void *Handle)

Description: By default, the driver sets up a shared IRQ interrupt handler
when the device is opened. 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: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)
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2.2.143 ccrtNGFC_Reset Board()

This call resets the board to a known hardware state. It may be a good idea to start an application by first resetting
the board so that it is set to a known state.

/******************************************************************************
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Reset_Board (void *Handle)

Description: Reset the board.

Input: void *Handle (Handle pointer)

Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

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

2.2.144 ccrtNGFC_Reset_Clock()

This call performs a hardware reset of the clock. All active output clocks are stopped and set to default state. The
user can activate clocks if they wish after a reset via the activate argument.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Reset_Clock (void *Handle,
int activate)

Description: Perform Hardware Clock Reset

Input: void *Handle (Handle pointer)
int activate (l1l=activate after reset)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_IOCTL_FAILED (driver ioctl call failed)

# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)
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2.2.145 ccrtNGFC_Resume_UserProcess()
Use this call to resume an already paused User Process. (This is an experimental API for debugging and testing).
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_ccrtngfc_lib_error_number_t
ccrtNGFC_Resume_UserProcess(void *UFuncHandle)

Description: Resume paused running user process

Input: void *UFuncHandle (UF Handle pointer)
Output: none
Return: _ccrtngfc_lib_error_number_t

# CCRTNGFC_LIB_NO_ERROR (successful)

# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
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2.2.146 ccrtNGFC_Return_Board_Info_Description()
Return board information description

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

char *
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ccrtNGFC_Return_Board_Info_Description (_ccrtngfc_board_function_t BoardFunction)
Description: Return Board Information Description

Input: _ccrtngfc_board_function_t  BoardFunction (board function)
CCRTNGFC_BOARD_FUNCTION_MULTIFUNCTION_IO
CCRTNGFC_BOARD_FUNCTION_ENGINE_CONTROL
CCRTNGFC_BOARD_FUNCTION_BASE_LEVEL
CCRTNGFC_BOARD_FUNCTION_CUSTOM_IPCORE
CCRTNGFC_BOARD_FUNCTION_CONFIGURABLE_MFIO
CCRTNGFC_BOARD_FUNCTION_UNDEFINED

*

HHHHH

Output: none

Return: char *BoardFuncDesc (board function description)
******************************************************************************/

2.2.147 ccrtNGFC_Set Board CSR()
This call is used to set the board control register.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Set_Board_CSR (void *Handle,
ccrtngfc_board_csr_t *bcsr)

Description: Set Board Control and Status information

Input: void *Handle (Handle pointer)
ccrtngfc_board_csr_t *bcsr (pointer to board csr)
_ccrtngfc_bcsr_identify_board_t identify_board
# CCRTNGFC_BCSR_IDENTIFY_ BOARD_DISABLE
# CCRTNGFC_BCSR_IDENTIFY_BOARD_ENABLE
Output: none

Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
# CCRTNGFC_LIB_NO_LOCAL_REGION (local region not present)

SRR K R KKK K SRR SR SRR SR SRR SR SRR SRR SOK SR  SOK S OR SRS S K SRR R Sk kR Rk ko ok

2.2.148 ccrtNGFC_Set_Interrupt_Timeout_Seconds()

This call sets the read timeout maintained by the driver. It allows the user to change the default time out from 30
seconds to a user specified value. It is the time that the read call will wait before it times out. The call could time
out if the DMA fails to complete. The device should have been opened in the blocking mode (O_NONBLOCK not
set) for reads to wait for the operation to complete.

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

_ccrtngfc_lib_error_number_t
ccrtNGFC_Set_Interrupt_Timeout_Seconds (void *Handle,
int timeout_secs)

Description: Set Interrupt Timeout Seconds

Input: void *Handle (Handle pointer)
int timeout_secs (interrupt tout secs)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)
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# CCRTNGFC_LIB_INVALID_ARG (invalid argument)

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

2.2.149 ccrtNGFC_Set Value()

This call allows the advanced user to set the writable board registers. The actual data written will depend 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 an
unpredictable outcome.

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

_ccrtngfc_lib_error_number_t

ccrtNGFC_Set_Value (void *Handle,
CCRTNGFC_CONTROL cmd,
void *value)

Description: Set the value of the specified board register.

Input: void *Handle (Handle pointer)
CCRTNGFC_CONTROL cmd (register definition)
-- structure in ccrtngfc_lib.h
void *value (pointer to value to be set)
Output: none
Return: _ccrtngfc_lib_error_number_t
# CCRTNGFC_LIB_NO_ERROR (successful)
# CCRTNGFC_LIB_BAD_HANDLE (no/bad handler supplied)
# CCRTNGFC_LIB_NOT_OPEN (device not open)

# CCRTNGFC_LIB_INVALID_ ARG (invalid argument)
******************************************************************************/

2.2.150 ccrtNGFC_Transfer_Data()

This is the main call that the user can use to transfer data from physical memory that the user has previously
allocated to a region in the local register, and vice-versa. The operation can be performed via DMA or programmed
1/0 mode. In the case of DMA mode, the user can select whether interrupts 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.

If the board supports modular scatter-gather DMA, then the user can specify that i