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1. Scope

The purpose of this document is to describe how to interface with the PCI-16SDI Windows
NT Device Driver developed by Generd Standards Corporation (GSC). This software
provides the interface between "Application Software’ and the PCI-16SDI Board. The
interface to this board is at the device levd. It requires no knowledge of the actua board
addressing or device register contents.

The PCI-16SDI Driver Software executes under control of the Windows NT operating
sysem. The PCI-16SDI is implemented as a standard Windows NT device driver written in
the ‘C programming language. The PCI-16SDI Driver Software is designed to operate on
CPU boards containing standard x86 processors.
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2. Hardware Overview

The Generad Standards Corporation (GSC) PCI-16SDI board is a 16-Bit, 16-Channd Sgma-
Délta, 220 KSPS Anaog Input PCl Board. Each of the Sgma-detaanaog input channels can
be controlled by any one of four independent sample clocks and multiple channds can be
harmonically locked together. A/D conversions on multiple boards can be synchronized and
phase-locked. Sample rates are adjustable from 5 KSPS to 220 KSPS, and the input range is
software sdectable as +/-1.25V, +/-25V, +/-5V or +/-10V. Internd autocalibration
networks permit periodic cdibration to be performed without removing the board from the
system.

The PCI-16SDI board includes a DMA controller and 256K samples of FIFO buffering. The
board aso provides for interrupt generation for various states of the board, including operation
complete, sample buffer threshold transition and sample buffer dmost empty and full.
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3. Referenced Documents
The following documents provide reference materid for the PCI-16SDI Board:
PCI-16SDI User’ sManud - General Standards Corporation.

PLX Technology, Inc. PCI 9080 PCI Bus Master Interface Chip data sheet.
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4, Driver Interface

The PCI-16SDI Driver conforms to the device driver standards required by the Windows NT
Operating System and contains the following standard driver entry points.

CreateFile() - opensadriver interface to one PCI-16SDI Card
CloseHandl&() - closes adriver interface to one PCI-16SDI Card
ReadFilg() - reads A/D Samples received from a PCI-16SDI Card

DeviceloControl() - performs various control and setup functions on the PCI-16SDI
Card

The PCI-16SDI Device Driver provides a slandard driver interface to the GSC PCI-16SDI
card for Windows NT gpplications which run on a x86 target processor. The device driver is
ingtalled and devices are created when the driver is started during boot up. The functions of
the driver can then be used to access the board. Devices are crested with the name “sdix”
where ‘X’ is the device number. Device numbers start a 0 for Windows NT applications and
1 for DOS applications. For each PCI-16SDI board found, the device number increments.

Included in the device driver software package is a menu driven board gpplication program
and source code. This program is delivered undocumented and unsupported but may be used
to exercise the PCI-16SDI card and device driver. It can aso be used to break the learning
curve somewhat for programming the PCI-16SDI device.

It isimportant to note that the PCI-16SDI device driver istarget processor dependent. System
cals are made within the driver which are only available on x86 processors.

When the driver is ingtaled during the power up of the computer, certain default values are set
by the driver. These vaues are not reset to the default values every time the user cdls the
CreateHle function. The following default values are st

» Read Timeout = 10 seconds

> DMA Enadle = Disabled
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CreateFile()

The CreateFilg() function isthe standard NT entry point to open a connection to a PCI-16SDI
Card. This function must be called before any other driver function may be cdled to control
the device The fdwAtirsAndFlags parameter needs to be st to
FILE FLAG_OVERLAPPED if overlapped I/O is to be performed. Using overlapped 1/0
for reads dlows the cdling task to continue executing while the driver is performing the 1/0
operation and making cals to GetOverlappedResult() to determine when the operdtion is
complete. Seethe SDITest sample code for a example on how to perform overlapped I/0.

Multiple tasks may cal CresteFile to access the driver for the same board. The programmer
needs to be very careful if thisis desrable. One task may set values that conflict with the other
task.

PROTOTYPE:
HANDLE Creat eFi | e( LPCTSTR | pszNane,
DWORD f dwAccess,
DWORD f dwShar eMode,
LPSECURI TY_ATTRI BUTES | psa,
DWORD f dwCr eat e,
DWORD f dwAt t r sAndFI ags,
HANDLE hTenpl ateFi |l e);
Where:

IpszName - name of the device being opened which is“sdix” where X isthe device number.
Device numbers begin with O for NT applications and 1 for DOS gpplications.
Each device is consecutively numbered after thet.

fdwAccess — alogicaly or’ed combination of one or more of the following access modes:

GENERIC ALL - Execute, Read and Write Access
GENERIC_EXECUTE - Execute Access

GENERIC _READ - Read Access

GENERIC WRITE - Write Access

Use (GENERIC_WRITE | GENERIC_READ) for this parameter.

fawShareMode — alogicaly or’ ed combination of zero or more of the following share options:

FILE_SHARE_READ - Read Share Mode
FILE_SHARE WRITE - Write Share Mode
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This parameter is usudly zero.

[psa— a pointer to a security attributes structure.
This parameter is usualy NULL.

fdwCreate — alogicdly or’ ed combination of one or more of the following device cregtion

options.
CREATE _NEW - Cregte new file
CREATE_ALWAYS - Always createfile
OPEN_EXISTING - Open exiding file/device
OPEN_ALWAYS - Always openfile

TRUNCATE_EXISTING - Truncaefile
Use OPEN_EXISTING for this parameter.

fawAttrsAndFHags — alogicaly or’ed combination of zero or more of the following attributes

and flags
FILE_ATTRIBUTE_READONLY - Read-only file/device
HLE ATTRIBUTE_HIDDEN - Hiddenfile
FILE_ ATTRIBUTE_SYSTEM - Sygemfile
FILE_ ATTRIBUTE_DIRECTORY - Directory file
FILE_ATTRIBUTE_ARCHIVE - Archivefile
FILE_ ATTRIBUTE_NORMAL - Normd file/device
FILE_ATTRIBUTE_TEMPORARY - Temporary file
FILE_FLAG WRITE_THROUGH - Write through access
FILE_FLAG_OVERLAPPED - Overlapped access
FILE_FLAG_NO BUFFERING - No buffering
FILE_ FLAG_RANDOM_ACCESS - Random Access

FILE_FLAG SEQUENTIAL_SCAN - Sequentid Scan
FILE FLAG DELETE ON_CLOSE - Ddetefile on Close

FILE FLAG BACKUP SEMANTICS - Backup semantics
FILE_FLAG_POSIX_SEMANTICS - POSIX semantics
FILE FLAG_OPEN_REPARSE_POINT - Open reparse point
FILE_ FLAG_OPEN_NO RECALL - Open no recall

Usedther FILE ATTRIBUTE_NORMAL or FILE_ ATTRIBUTE_OVERLAPPED for
thisparameter. Use FILE_ATTRIBUTE_OVERLAPPED if you plan to use overlapped
I/O.

hTemplateFile— handle to atemplatefile,
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Use NULL for this parameter.

Returns a handle to the device opened on success. This handle is then used as a parameter to
al other device accesses. Returnsa NULL when the create fails.

EXAMPLE:

HANDLE hDevi ce;
DWORD dwEr r or Code;

/* Open the PCl-16SDlI device sdil */
hDevice = CreateFile(“\\\\.\\sdi 1", GENERI C_ READ | GENERI C WRI TE, O,
NULL, OPEN_EXI STI NG FILE_FLAG OVERLAPPED, NULL);

if (hDevice == | NVALI D_ HANDLE_ VALUE)

{
dwEr ror Code = GetLastError();
Error Message(“CreateFile”, dwkrror Code);
Exi t Process(dwer r or Code) ;

}

/* Access the device here. */

/* Close the device here. */
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CloseHandle()

The CloseHandlg() function is the driver entry point to close a connection to a PCI-16SDI
Cad. This function should only be called after the CresateFile() function has been successfully
cdled for a PCI-16SDI Card. The CloseHandle() function doses an interface to a PCI-
16SDI device.

If multiple tasks have crested connections to the driver usng the CreateFile function, the
CloseHandle call will only close the connection for that particular task.

PROTOTYPE:

BOOL Cl oseHandl e( HANDLE hObj ect);
Where:

hObject - handleto the deviceto close. The return parameter from a
Createrile() cal.

Returns TRUE if successtul or FALSE if unsuccessful.

EXAMPLE:

HANDLE hDevi ce;
DWORD dwer r or Code;

/* Open the device and get hDevice here. */
/* Access the device here. */

/* Cose the SDI Device. */
if (! CloseHandl e(hDevice))
{
dwError Code = GetLastError();
Error Message(“Cl oseHandl e”, dwError Code);

}
hDevi ce = NULL;

10
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4.3. ReadFile()

The ReadFileg() function is the driver entry point to read A/D sample data from a PCI-16SDI
Cad. This function should only be called after the CresateFile() function has been successfully
caled for a PCI-16SDI Card. The ReadFile() function reads the number of bytes requested
from the receive FIFO by the Number OfBytesT oRead parameter. Note that this parameter
is the number of bytes, not the number of words. Therefore, the number of samples to be
read should be multiplied by four for this parameter. If the device was sdected for overlapped
I/0 in the CreateFile() cdl, this function may return without any words being read and acdl to
the GetOverlappedResult() needs to be made to determine when the operation completes.

If multiple tasks try to access the ReadFile function a the same time, the driver will process
each request in the order they are received. This function will perform programmed 1/0O (PIO)
or Direct Memory Access (DMA) transfers depending upon whether DMA is enabled using
the IOCTL_SDI_SET _DMA_ENABLE ioctl() function cal. DMA transfers dlow the reading
of the samples to be achieved without usng CPU time alowing the gpplication to perform
operations concurrently.

If this function is caled to read more samples than currently exist in the board buffer, the data
reed after the buffer is emptied will be invdid. It is up to the application to ensure that more
data is not requested than exigts in the buffer. This can be accomplished by using the interrupt
notification ioctl() function to indicate to the application when the buffer threshold has been
exceeded or the sample buffer isamog full.

The format of each sample word read is asfollows:

BitsD19-D16 Bits D15-DO

Channd Tag (0-15) | 16-hit A/D Sample Vauein ether Offset Binary or Two's
Complement depending on the setting of the
IOCTL_SDI_SET _DATA_FORMAT ioctl() function

PROTOTYPE:

BOOL ReadFil e( HANDLE hFil e,
LPVO D | pBuf fer,
DWORD Nunber Of Byt esToRead,
LPDWORD | pNumber Of Byt esRead,

LPOVERLAPPED | pOverl apped);
Where:

11
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hFle - handle to the device returned from CreateFile()
|pBuffer - pointer to a buffer to store the data read
NumberOfBytesToRead - number of bytesto read

IpPNumberOfBytesRead - pointer to alocation to return the number of bytes read

[pOverlapped - pointer to an overlapped structure. If device was opened
using overlapped 1/0, this structure isrequired. If device
was not opened using overlapped 1/0, this parameter
should be NULL. See WIN32 documentation for a
sructure definition and the SDITest Program for an
example of how to useit.

Returns TRUE on success. Returns FALSE on fallure or if 1/0 is ill pending on an
overlapped 1/O operation.

EXAMPLE:

#defi ne NUM SAMPLES 80

HANDLE hDevi ce;

ULONG ul Buf f er [ NUM_SAMPLES] ;
DWORD dwByt esRead = O0;

DWORD dwEr r or Code;

BOOL st at us;

/* Read fromthe PCl-16SDl device */

status = ReadFil e(hDevice, ulBuffer, NUM SAMPLES*4,
&dwByt esRead, NULL);

if (! status)

{
dwEr ror Code = GetlLastError();
Error Message(“ ReadFi |l e”, dwError Code);
}
el se
{
if (dwBytesRead != (NUM_SAMPLES*4))
{
printf(“Only read % bytes\n”, dwBytesRead);
}
el se
{
/* Data read OK. Use the data here. */
}
}

12
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DeviceloControl()

The DeviceloControl() function is the device entry point to perform control and setup
operations on a PCI-16SDI Card. This function should only be caled dter the CreateFile()
function has been successfully caled for a PCI-16SDI Card. The Devicel oControl() function
will perform different functions based upon the dwloControlCode parameter. These functions
will be described in the following subparagraphs.

Certain DeviceloControl function calls should not be used unless absolutely necessary. These
routines are provided 0 that the driver is complete and does not limit the use of the PCI-
16SDI board. Each of the subsections that follow will describe the limitations on their use.

PROTOTYPE:

BOOL Devi cel oControl (HANDLE hDevi ce,
DWORD dwl oCont r ol Code,
LPVA D | pl nBuf f er,
DWORD nl nBuf f er Si ze,
LPVA D | pQut Buf fer,
DWORD nCut Buf f er Si ze,
LPDWORD | pByt esRet ur ned,
LPOVERLAPPED | pOverl apped);

Where:

hDevice - handle to the device returned from Createile()

dwloControlCode - control code for the operation to perform. One of the following
condants from the include file “SDI | octl.h”:
- IOCTL_SDI_NO_COMMAND
- IOCTL_SDI_READ_REGISTER
- IOCTL_SDI_WRITE_REGISTER
- IOCTL_SDI_REQ_INT_NOTIFY
- IOCTL_SDI_SET_INPUT_RANGE
- IOCTL_SDI_SET_INPUT_MODE
- IOCTL_SDI_SET_SW_SYNC
- IOCTL_SDI_AUTO_CAL
- IOCTL_SDI_INITIALIZE
- IOCTL_SDI_SET _DATA_FORMAT
- IOCTL_SDI_SET_INITIATOR_ MODE
- |IOCTL_SDI_SET_BUFFER_THRESHOLD
- IOCTL_SDI_CLEAR_BUFFER
- IOCTL_SDI_SET_ACQUIRE_MODE
- IOCTL_SDI_SET_GEN_RATE

13
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[plnBuffer

ninBufferSize

IpOutBuffer

nOutBufferSze

IpBytesReturned

[pOverlapped

- 10CTL_SDI_ASSIGN_GEN_TO_GROUP

- 10CTL_SDI_SET RATE DIVISOR

- 10CTL_SDI_GET_DEVICE_ERROR

- 10CTL_SDI_READ_PCl_CONFIG

- 10CTL_SDI_READ_LOCAL_CONFIG

- 10CTL_SDI_WRITE_PCI_CONFIG_REG

- 10CTL_SDI_WRITE_LOCAL_CONFIG_REG
- 10CTL_SDI_SET _TIMEOUT

- 1O0CTL_SDI_DMA_ENABLE

- pointer to a buffer that contains the data required to perform the
operation. This parameter can be NULL if the dwloControlCode
parameter specifies an operation that does not require input data. See
theindividua subsections for a description of the structures required.

- Sze, in bytes, of the buffer pointed to by IpinBuffer

- pointer to a buffer that receives the operation’ s output data. This
parameter can be NULL if the dwloControl Code parameter specifies
an operation that does not produce output data. See the individua
subsections for a description of the structures required.

- Sze, in bytes, of the buffer pointed to by IpOutBuffer

- pointer to a variable that recelves the size, in bytes, of the data stored
into the buffer pointed to by IpOutbuffer.

- pointer to an overlapped structure. If device was opened

using overlapped 1/0, this structure isrequired. If device

was not opened using overlapped 1/0, this parameter

should be NULL. See WIN32 documentation for a

sructure definition and the SDITest Program for an example of how to
useit.

Returns TRUE if successful or FALSE onfalure or if 1/0O is il pending on an overlapped 1/0

operation.

14
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4.4.1. 10CTL_SDI_NO_COMMAND

Thisis an empty driver entry point. This command may be given to vaidate thet the driver
is correctly installed and that the PCI-16SDI Board Device has been successfully opened.

Input/Output Buffer:

not used

EXAMPLE:

HANDLE hDevi ce;
DWORD dwEr r or Code;
DWORD dwTr ansferSi ze;

if (! DeviceloControl (hDevice, | OCTL_SDI _NO COMVAND, NULL, O,
NULL, O, &dwTransferSize, NULL))
{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

15
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4.4.2. 10CTL_SDI_READ REGISTER

The IOCTL_SDI_READ_REGISTER function reads and returns the contents of one of
the PCI-16SDI Regigters.

Input/Output Buffer:

<from SDI | oct!| . h>

typedef struct _SDI _REG STER PARAMS
{
ULONG eSDI Regi st er;
ULONG ul Regi st er Val ue;
} SDI _REG STER_PARAMS, *PSDl _REG STER_PARAMS;

Where ul RegisterValue will store the value read fromthe register
and eSDI Regi ster is one of the follow ng:

#def i ne BOARD CTRL_REG
#def i ne RATE_CTRL_A REG
#def i ne RATE_CTRL_B_REG
#def i ne RATE_CTRL_C REG
#def i ne RATE_CTRL_D REG
#def i ne RATE_ASSI GN_REG
#def i ne RATE_DI VI SOR_00_01_REG
#def i ne RATE_DI VI SOR_02_03_REG
#def i ne RATE_DI VI SOR 04_05_REG
#define RATE DI VI SOR 06_07_REG 9
#define RATE_DI VI SOR 08_09 REG 10
#define RATE DI VISOR 10 11 REG 11
#define RATE DI VISOR 12_13 REG 12
#define RATE DI VI SOR 14_15 REG 13
#def i ne BUFFER_THRESHOLD REG 14
#define | NPUT_DATA BUFFER REG 18

oO~NO UL WNEO

16
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

SDI _REG STER_PARAMS | nput RegDat a;
SDI _REG STER_PARAMS Qut put RegDat a;

| nput RegDat a. eSDI Regi st er = BOARD_CTRL_REG,
Qut put RegDat a. ul Regi st er Val ue Ox DEADBEEF;

if ((! DeviceloControl (hDevice, | OCTL_SDI READ REG STER,
&l nput RegDat a, si zeof (SDI _REG STER PARAMS) ,
&Qut put RegDat a, si zeof (SDI _REGQ STER_PARAMS) ,
&dwTr ansfer Si ze, NULL)) ||
(dwTransferSi ze ! = si zeof (SDI _REG STER_PARAMS) ) )

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
printf("Board Control Register = %8| x\n",
Qut put RegDat a. ul Regi st er Val ue) ;
}

17
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4.4.3. 10CTL_SDI_WRITE_REGISTER

The IOCTL_SDI_ WRITE_REGISTER function writes a value to one of the PCI-16SDI
Regisgers. The user should be very careful modifying vaues of certain regigters. All SDI
Regigters may be manipulated using the driver’sioctl() functions. It is recommended that
theioctl() functions be used instead of the IOCTL_SDI_WRITE_REGISTER routine.

Input/Output Buffer:

<from SDI | oct!| . h>

typedef struct _SDI _REG STER PARAMS
{
ULONG eSDI Regi st er;
ULONG ul Regi st er Val ue;
} SDI _REG STER_PARAMS, *PSDI _REG STER_PARAMS;

VWhere ul Regi sterVal ue contains the value to be witten to the
regi ster and eSDI Regi ster is one of the follow ng:

#def i ne BOARD CTRL_REG
#def i ne RATE_CTRL_A REG
#def i ne RATE_CTRL_B_REG
#def i ne RATE_CTRL_C REG
#def i ne RATE_CTRL_D REG
#def i ne RATE_ASSI GN_REG
#def i ne RATE_DI VI SOR_00_01_REG
#def i ne RATE_DI VI SOR_02_03_REG
#def i ne RATE_DI VI SOR_04_05_REG
#define RATE DI VI SOR 06_07_REG 9
#define RATE_DI VI SOR 08_09 REG 10
#define RATE DI VISOR 10 11 REG 11
#define RATE DI VISOR 12_13 REG 12
#define RATE DI VI SOR 14_15 REG 13
#def i ne BUFFER_THRESHOLD REG 14
#define | NPUT_DATA BUFFER REG 18

oO~NO U~ WNEO

18
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EXAMPLE:
HANDLE hDevi ce;
DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

SDI _REG STER_PARAMS | nput RegDat a;

BUFFER_THRESHOLD_REG,
0x0003FFO00;

I nput RegDat a. eSDI Regi st er
| nput RegDat a. ul Regi st er Val ue

if (! DeviceloControl (hDevice, | OCTL_SDI WRI TE_REG STER,
&l nput RegData, sizeof (SDI _REGQ STER_PARAMS),
NULL, O, &dwTransferSize, NULL))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

19
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4.4.4. 10CTL_SDI_REQ_INT_NOTIFY

The IOCTL_SDI_REQ INT_NOTIFY function will request that the driver notify the
application via an event when a specified interrupt occurs.  The board only alows one
interrupt condition to be enabled a ance, therefore only one interrupt condition can be
requested for notification. Notification of the following interrupt conditions can be
requested:

Initidization Complete

Auto Cdibration Complete

Channels Ready

Buffer Threshold Low To High Trangtion
Buffer Threshold High To Low Trangtion

Buffer Almost Empty

YV V VvV ¥V V VY V¥V

Buffer Almogt Full

The driver uses interrupts for certain operations in response to requests from the
application. If the application requests an interrupt notification and then performs an
operation that requires the driver to use the interrupts, the driver may miss the notification
interrupt and not notify the application. The gpplication should avoid the use of the
following ioctl() operations that require the use of interrupts when waiting on an interrupt
naotification:

ioctl() Operation Interrupt Condition Used
> IOCTL_SDI_SET_INPUT_RANGE Channels Readly
> 10CTL_SDI_SET_INPUT_MODE Channels Ready
» IOCTL_SDI_AUTO CAL Auto Cdibration Complete
» |OCTL_SDI_INITIALIZE Initidization Complete
> 10OCTL_SDI_SET_GEN_RATE Channels Ready
> IOCTL_SDI_ASSIGN_GEN_TO GROUP Channels Ready
> IOCTL_SDI_SET_RATE DIVISOR  Channes Ready
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If the application requests notification of the same interrupt that the driver needsto use, the
driver will use it and the gpplication will get anotification.

Input/Output Buffer:

<from SDI | oct!| . h>

typedef struct _SDI _REG STER _PARANMS
{
ULONG el nt Condi ti ons;
HANDLE hEvent ;
} SDI _I NT_NOTI FY_PARAMS, *PSDI | NT_NOTI FY_PARANS;

Where hEvent contains a handle of the event to be signaled when the
interrupt occurs and elntConditions contains one of the followng
conditions to be notified of.

#define | NI T_COVPLETE
#def i ne AUTOCAL_COVPLETE
#def i ne CHANNELS_READY
#def i ne BUFFER_THRES_LOW TO HI GH 3
#def i ne BUFFER_THRES_HI GH_TO_LOW 4
#def i ne BUFFER_ALMOST_EMPTY 5
#def i ne BUFFER_ALMOST_FULL 6

N~ O
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EXAMPLE:
HANDLE hDevi ce;
DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;
HANDLE hEvent ;

SDI _| NT_NOTI FY_PARAVS | nt Not i fy;

IntNotify.elntConditions = AUTOCAL_COVPLETE;
hEvent Creat eEvent (NULL, FALSE, FALSE, NULL);
I nt Notify. hEvent hEvent ;

if (! DeviceloControl (hDevice, | OCTL_SDI _REQ | NT_NOTI FY,
& ntNotify, sizeof (SDI _I NT_NOTI FY_PARAMS),
NULL, O, &dwTransferSize, NULL))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

if (! DeviceloControl (hDevice, |OCTL_SDI _AUTO CAL,
NULL, O, NULL, O,
&dwTr ansf er Si ze, &overl ap))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

}

/1 Wait ten seconds for Auto Calibration Interrupt.
i f (WaitForSingleject(hEvent, 10000) == WAI T_OBJECT_0)

{
printf("Interrupt Occurred\n");
}
el se
{
printf("Timed Qut Waiting for Interrupt \n");
}
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4.45. 10CTL_SDI_SET_INPUT_RANGE

The lIOCTL_SDI_SET INPUT_RANGE function will set the SDI Andog Input Range to
+/-1.25V, +/-2.5V, +/-5V or +/-10V. This function may be used in overlapped mode
because the hardware needs time to settle. If the board is accessed before the settling
time, results may be indeterminate.  The user should not access this function while data
sampling isin progress.

I nput/Output Buffer:

<from SDI loct! . h>

/1 Parameter = ULONG *pl nput Range;
I RANCE: 0-3

#defi ne RANGE _1p25V 0
#def i ne RANGE_2p5V 1
#defi ne RANCGE_5V 2
#def i ne RANGE_10V 3
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EXAMPLE:

HANDL E hDevi ce;

DWORD dwTr ansferSi ze;

DWORD dwer r or Code;

ULONG ul I nput Range;

OVERLAPPED overl ap;

overl ap. O f set = 0;

overlap. O fsetH gh = 0;

overl ap. hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

ul I nput Range = RANGE 5V,

if (! DeviceloControl (hDevice, |OCTL_SDI _SET | NPUT_RANCE,
&ul | nput Range, si zeof (ULONG),
NULL, O, &dwTransferSize, &overlap))

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansf er Si ze, TRUE);
if (! status)
{
printf("GetOverl appedResult Failed\n");
dwError Code = GetlLastError();
Error Message(" Get Over | appedResul t", dwError Code);
}
}
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4.4.6. 10CTL_SDI_SET INPUT_MODE

The IOCTL_SDI_SET _INPUT_MODE function will set the Analog Input Mode to either
differentid, sngle-ended, ZERO Test or VREF Tedt. This function may be used in
overlapped mode because the hardware needs time to settle. If the board is accessed
before the sttling time, results may be indeterminate. The user should not access this
function while data sampling isin progress.

I nput/Output Buffer:

<from SDI loct! . h>

/1 Parameter = ULONG *pl nput Mode;
I RANCE: 0-3

#def i ne MODE_DI FFERENTI AL O
#def i ne MODE_SI NGLE_ENDED 1
#def i ne MODE_ZERO TEST 2
#define MODE_VREF_TEST 3
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EXAMPLE:

HANDL E hDevi ce;

DWORD dwTr ansferSi ze;

DWORD dwer r or Code;

ULONG ul I nput Mbde;

OVERLAPPED overl ap;

overl ap. O f set = 0;

overlap. O fsetH gh = 0;

overl ap. hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

ul I nput Mode = MODE_SI NGLE_ENDED;

if (! DeviceloControl (hDevice, | OCTL_SDI _SET_I NPUT_MODE,
&ul | nput Mbde, si zeof (ULONG),
NULL, O, &dwTransferSize, &overlap))

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansf er Si ze, TRUE);
if (! status)
{
printf("GetOverl appedResult Failed\n");
dwError Code = GetlLastError();
Error Message(" Get Over | appedResul t", dwError Code);
}
}
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4.4.7. 10CTL_SDI_SET_SW_SYNC

The IOCTL_SDI_SET _SW_SYNC function will initiate a locd ADC sync operation. It
may aso generate an externa sync output if the Initistor Mode is selected.

Input/Output Buffer:

NONE

EXAMPLE:

HANDLE hDevi ce;
DWORD dwTr ansferSi ze;
DWORD dwer r or Code;

if (! DeviceloControl (hDevice, |OCTL_SDI _SET_ SW SYNC,
NULL, O, NULL, O, &dwTransferSize, NULL))
{
dwError Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.8. 10CTL_SDI_AUTO CAL

The lOCTL_SDI_AUTO_CAL function will command the SDI Board to perform an Auto
Cdibration. Auto Cdibration will cdibrate dl input channds to a sngle internd voltage
reference.  Offset and gain error corrections for each channd are implemented with
hardware DACs that retain the correction values until power is removed from the board or
another cdibration is performed. This function may be used in overlapped mode because
the hardware needs time to complete the operation. If the board is accessed before the
sHtling time, results may be indeterminate. The user should not access this function while
data sampling isin progress,

Input/Output Buffer:

NONE

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEer r or Code;

OVERLAPPED over | ap;

0;
0;
Creat eEvent (NULL, FALSE, FALSE, NULL);

overl ap. O f set
overl ap. O f set Hi gh
overl ap. hEvent

if (! DeviceloControl (hDevice, |1OCTL_SDI _AUTO CAL,
NULL, O, NULL, O, &dwTlransferSize, &overlap))

{
dwEr ror Code = GetlLastError();
Error Message( " Devi cel oControl ", dwEkrrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansfer Si ze, TRUE);
if (! status)
{
printf("CetOverl appedResult Failed\n");
dwEr ror Code = GetlLastError();
Error Message(" Get Over | appedResul t", dwError Code);
}
}
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4.4.9. |OCTL_SDI_INITIALIZE

The IOCTL_SDI_INITIALIZE function will cause the internd logic to be initidized. The
following is performed by the initidize command:

» Cdibraion D/A converters are initidized with midrange vaues
Rate Generators adjusted to 125 KSPS

Rate generator A controlsdl channds

Divisor ratios are set to 5 (sample rates to 25 kHz)

Andog Input Buffer Empty

Buffer Threshold to OxOO03FFFE

Input Range set to +/-10V

Input Mode s to Differential

vV VYV VYV VvV V VYV VY V

Board Control Regigter Initidized
» Locd Interrupt Request Asserted for Initidization Complete

Thisfunction may be used in overlapped mode because the hardware needs time to settle.
If the board is accessed before the settling time, results may be indeterminate. The user
should not access this function while data sampling isin progress.

Input/Output Buffer:

NONE
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

OVERLAPPED overl ap;

overl ap. O f set = 0;
overl ap. O fset Hi gh 0;
overl ap. hEvent Creat eEvent (NULL, FALSE, FALSE, NULL);

if (! DeviceloControl (hDevice, 1 OCTL_SDI | NI TIALI ZE,
NULL, O, NULL, 0, &dwTransferSize, &overlap))

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansf er Si ze, TRUE);
if (! status)
{
printf("GetOverl appedResult Failed\n");
dwError Code = GetlLastError();
Error Message(" Get Over | appedResul t", dwError Code);
}
}
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4.4.10. 10CTL_SDI_SET_DATA FORMAT

The IOCTL_SDI_SET DATA FORMAT function sets the data format to either Offset
Binary or Two's Complement. The user should not access this function while data sampling

isin progress.
ANALOG INPUT LEVEL OFFSET TWO'S
BINARY COMPLEMENT
Positive Full Scdeminus 1 LSB OXxFFFF OX7FFF
Zeroplus1LSB 0x8001 0x0001
Zero 0x8000 0x0000
Zerominus1LSB OX7FFF OxFFFF
Negative Full Scaleplus1 LSB 0x0001 0x8001
Negative Full Scae 0x0000 0x8000

I nput/Output Buffer:

<from SDI loct! . h>

/]l Parameter = ULONG *pDat aFor mat ;
11 RANGE: 0-1

#def i ne FORMAT_TWOS_COVPLEMENT 0
#def i ne FORMAT_OFFSET_BI NARY 1
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEr r or Code;
ULONG ul Dat aFor mat ;

ul Dat aFor mat = FORMAT_TWOS_ COVPLEMENT;

if (! DeviceloControl (hDevice, |OCTL_SDI _SET DATA FORNAT,
&ul Dat aFor mat, si zeof (ULONG),
NULL, O, &dwTransferSize, NULL))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.11. 10CTL_SDI_SET_INITIATOR_MODE

The IOCTL_SDI_SET_INITIATOR_MODE function alows sdection of how this board
will participate in multiple board synchronization. The board may be selected as an initiator
or ataget. Sdecting the initiator mode will dlow other boards to synchronize to this
board’'s sampling clock and synchronization commands.  Selecting target mode will alow
this board to synchronize to an externd sampling clock and synchronization commands.
The externa source may be another PCI-16SDI board.

Input/Output Buffer:

<from SDI | oct!| . h>

/1 Paraneter = ULONG *plnitTarget;
I RANGE: 0-1

#defi ne TARGET_MODE 0
#define | NI TI ATOR_MODE 1

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEr r or Code;
ULONG ul I ni t Target;

ul I nitTarget = I NI TI ATOR_MODE;

if (! DeviceloControl (hDevice, |OCTL_SDI _SET | N TI ATOR_MODE,
&ul I ni t Target, sizeof (ULONG ,
NULL, O, &dwTransferSize, NULL))

dwEr ror Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.12. 10CTL_SDI_SET_BUFFER_THRESHOLD

The IOCTL_SDI_SET BUFFER_THRESHOLD function will set the threshold that will
be used to indicate when a threshold interrupt shoud occur. The threshold interrupt may
be used to determine how much sampling data is contained in the board data buffer.

Interrupts may be generated based upon when the amount of data exceeds the threshold or
based upon when the amount of data goes below the threshold.

I nput/Output Buffer:

<from SDI loct! . h>

/1 Parameter = ULONG *pul Threshol d;
I RANGE: 0x0 - Ox3FFFF

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwer r or Code;
ULONG ul Thr eshol d;

ul Threshol d = 0x0003FFO0O;

if (! DeviceloControl (hDevice, |OCTL_SDI _SET_ BUFFER_THRESHOLD,
&ul Threshol d, sizeof (ULONG),
NULL, O, &dwTlransferSize, NULL))

dwError Code = GetlLastError();
Error Message( " Devi cel oControl ", dwError Code);
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4.4.13. 10CTL_SDI_CLEAR BUFFER

The IOCTL_SDI_CLEAR BUFFER function will empty the contents of the sample
buffer.

Input/Output Buffer:

NONE

EXAMPLE:

HANDLE hDevi ce;
DWORD dwTr ansferSi ze;
DWORD dwer r or Code;

if (! DeviceloControl (hDevice, |OCTL_SDI _CLEAR BUFFER,
NULL, O, NULL, O, &dwTransferSize, NULL))
{
dwError Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.14. 10CTL_SDI_SET_ACQUIRE_MODE

The IOCTL_SDI_SET_ACQUIRE_MODE function will enable or disable the SDI card
from acquiring sample data and toring it in the buffer.

Input/Output Buffer:

<from SDI | oct!| . h>

/1 Paranmeter = ULONG *pAcqui reMode;
I RANGE: 0-1

#defi ne START_ACQUI RE 0
#define STOP_ ACQURE 1

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEr r or Code;
ULONG ul Acqui r eMode;

ul Acqui reMbde = START_ACQUI RE;

if (! DeviceloControl (hDevice, | OCTL_SDI _SET_ACQUI RE_MODE,
&ul Acqui reMbde, sizeof (ULONG),
NULL, O, &dwTransferSize, NULL))

dwEr ror Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.15. 10CTL_SDI_SET _GEN_RATE

The IOCTL_SDI_SET GEN_RATE function will st the rate for one of the four
generators on the SDI Board. This function may be used in overlapped mode because the
hardware needs time to settle. If the board is accessed before the settling time, results may
be indeterminate.  The user should not access this function while data sampling is in

progress.

I nput/Output Buffer:

<from SDI |l oct| . h>
/] Parameter = GEN_RATE_PARAMS *pRat ePar ans;

/1 Send in Generator Frequency (floating point in kHz)
/1l to get the Generator Rate to send as ulNrate in
/] 1 OCTL_SDI _SET_GEN_RATE.
#defi ne Fgen_To_Nrat e(Fgen) \
((Fgen < M N_FGEN) ? M N_NRATE : \
((Fgen > MAX_FGEN) ? MAX_NRATE : \
ROUND_TO ULONG (Fgen * CGEN_MJLT) - CGEN_CFFSET)))

#define GEN_ A O
#define GEN B 1
#define GEN_C 2
#define GEN D 3

typedef struct _GEN_RATE_PARAMS
{
ULONG eGenerator; // RANGE: 0-3
ULONG ul Nr at e; /] RANGE: 0-O0x1FF
} GEN_RATE_PARAMS, *PGEN_RATE_PARAMS;
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EXAMPLE:

HANDL E hDevi ce;

DWORD dwTr ansferSi ze;

DWORD dwer r or Code;

OVERLAPPED overl ap;

CGEN_RATE_PARAMS CGenRat e;

overl ap. O f set = 0;

overlap. O fsetH gh = 0;

overl ap. hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

/1 Set paranmeters for 11.264 VHz
CGenRat e. eGenerat or = GEN_A;
GenRate. ul Nrate = Fgen_To_Nrate(11264); // in KHz

if (! DeviceloControl (hDevice, | OCTL_SDI SET_GEN _RATE,
&GenRat e, si zeof (GEN_RATE_PARAMS),
NULL, O, &dwTransferSize, &overlap))

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansf er Si ze, TRUE);
if (! status)
{
printf("GetOverl appedResult Failed\n");
dwError Code = GetlLastError();
Error Message(" Get Over |l appedResul t", dwError Code);
}
}
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4.4.16. 10CTL_SDI_ASSIGN_GEN_TO_GROUP

The lIOCTL_SDI_ASSIGN_GEN_TO_GROUP function will assgn a generator to one of
the four channd groups. The assigned generator may be one of the four generators (A-D)
or an externa sample clock. The channels in each group are different based upon how

many channels are on the board as follows:

CHANNEL 16-CHANNEL 8-CHANNEL 4-CHANNEL
GROUP BOARD BOARD BOARD
0 00, 01, 02, 03 00, 01 00
1 04, 05, 06, 07 02, 03 01
2 08, 09, 10, 11 04, 05 02
3 12, 13,14, 15 06, 07 03

This function may be used in overlgpped mode because the hardware needs time to settle.
If the board is accessed before the settling time, results may be indeterminate. The user

should not access this function while data sampling isin progress.

I nput/Output Buffer:

<from SDI |l oct! . h>

/1l Groups

#define GRP_
#define GRP_
#define GRP_
#define GRP_

/'l Generator Assignnments
#defi ne ASN_GEN_A 0
#define ASN_GEN B 1
#define ASN_GEN_C 2
#defi ne ASN_GEN_D 3
#define ASN_EXT_CLK 4
#defi ne ASN_GEN_NONE 5

typedef struct

{

_GEN_ASSI GN_PARAMS
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ULONG eG oup; /1 RANGE: 0-3
ULONG eCenAssign; // RANCE: 0-5
} GEN_ASSI GN_PARAMS, *PGEN_ASSI GN_PARAMS;

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwer r or Code;
OVERLAPPED overl ap;

GEN_ASSI GN_PARAMS CenAssi gn;

overl ap. O f set = 0;
overl ap. O f set Hi gh 0;
overl ap. hEvent Creat eEvent (NULL, FALSE, FALSE, NULL);

GRP_0;
ASN_GEN_A;

GenAssi gn. eGroup
GenAssi gn. eGenAssi gn

if (! DeviceloControl (hDevice, | OCTL_SDI _ASSI GN_GEN TO GROUP,
&GenAssi gn, si zeof (GEN_ASSI GN_PARAMS) ,
NULL, O, &dwTransferSize, &overlap))

{
dwEr ror Code = GetLastError();
Error Message( " Devi cel oControl ", dwEkrrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansfer Si ze, TRUE);
if (! status)
{
printf("CGetOverl appedResult Failed\n");
dwEr ror Code = GetLastError();
Error Message(" Get Over | appedResul t", dwError Code);
}
}
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4.4.17. 10CTL_SDI_SET_RATE_DIVISOR

The IOCTL_SDI_SET _RATE DIVISOR function sets the value that divides the assigned
rate generator frequency for a specified channdl. This function may be used in overlgpped
mode because the hardware needs time to settle. If the board is accessed before the
sHtling time, results may be indeterminate. The user should not access this function while
data sampling isin progress.

I nput/Output Buffer:

<from SDI loct! . h>

/1 Send in Generator Frequency (floating point in kHz)
/1 and Sanple Rate (floating point in kHz) to

/1 Fgen_and_Fsanp_To_Ndiv to get the Rate Divisor to
/'l send as ul Divisor in | OCTL_SDI _SET_RATE_DI VI SOR.

#defi ne Fgen_and_Fsanp_To_Ndi v( Fgen, Fsanp) \
((Ndi v(Fgen, Fsanp) < MN_.NDIV) ? MN.NDIV : \
((Ndi v(Fgen, Fsanp) > MAX_NDIV) ? MAX_NDIV : \
Ndi v( Fgen, Fsanp)))

typedef struct _RATE_DI VI SOR_PARAMS
{
ULONG ul Channel ; // RANGE 0-15
ULONG ul Divisor; [// RANGE 1-32
} RATE_DI VI SOR_PARAMS, *PRATE_DI VI SOR_PARAMS;
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EXAMPLE:

HANDL E hDevi ce;

DWORD dwTr ansferSi ze;

DWORD dwer r or Code;

OVERLAPPED overl ap;

RATE_DI VI SOR_PARAMS Rat eDi vi sor;

overl ap. O f set = 0;

overlap. O fsetH gh = 0;

overl ap. hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

/1l Set Channel 5 divisor for generator frequency of 11.264 MHz and
/1l sanple rate of 44 kHz.

Rat eDi vi sor . ul Channel = 5;

Rat eDi vi sor. ul Di vi sor = Fgen_and_Fsanp_To_Ndi v(11264.0, 44.0);

if (! DeviceloControl (hDevice, | OCTL_SDI _SET_RATE DI VI SOR,
&Rat eDi vi sor, si zeof (RATE_DI VI SOR_PARAMS) ,
NULL, O, &dwTransferSize, &overlap))

{
dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
}
el se
{
status = Get Overl appedResul t (hDevi ce, &overl ap,
&dwTr ansf er Si ze, TRUE);
if (! status)
{
printf("GetOverl appedResult Failed\n");
dwError Code = GetlLastError();
Error Message(" Get Over |l appedResul t", dwError Code);
}
}
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4.4.18. 10CTL_SDI_GET_DEVICE_ERROR

The IOCTL_SDI_GET_DEVICE_ERROR function will return the error that occurred on
the last call to one of the PCI-16SDI Device Driver entry points. Whenever a driver
function is cadled and it returns an error, this function may be caled to determine the cause
of the error.

Input/Output Buffer:

<from SDI | oct!| . h>

/1 Paranmeter = ULONG *pul Devi ceError;
I RANGE: O0-8

#defi ne SDI _SUCCESS

#define SDI _I NVALI D_PARAMETER

#define SDI _I NVALI D_BUFFER_SI ZE
#define SDI _PI O _TI MEQUT

#defi ne SDI _DWVA _TI MEOUT

#define SDI _I OCTL_TI MEQUT

#defi ne SDI _OPERATI ON_CANCELLED

#defi ne SDI _RESOURCE_ALLCOCATI ON_ERROR
#define SDI _I NVALI D_REQUEST

oO~NO UL WNEO

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEr r or Code;
ULONG Devi ceError;

if ((! DeviceloControl (hDevice, |OCTL_SDI _GET_DEVI CE_ERRCR,
NULL, O, &DeviceError,
si zeof (ULONG), &dwTransferSize, NULL)) ||
(dwTransferSize ! = sizeof (ULONG)))

dwEr ror Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.19. 10CTL_SDI_READ_PCl_CONFIG

The IOCTL_SDI_READ_PCI_CONFIG function will read dl of the PCI Configuration

Registers.

Input/Output Buffer:

<from SDI | oct!| . h>

typedef struct _SDI _READ PClI _CONFI G_PARAM

{
ULONG

ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG
ULONG

ul Devi ceVendor | D;

ul St at usConmand,;

ul Cl assCodeRevi si onl D

ul Bl STHdr TypeLat Ti mer CachelLi neSi ze;
ul Runt i neRegAddr ;

ul Confi gRegAddr ;

ul PClI BaseAddr 2;

ul PClI BaseAddr 3;

ul UnusedBaseAddr 1;

ul UnusedBaseAddr 2;

ul Car dbusCI SPt r;

ul Subsyst enmVendor | D,

ul PCI RomAddr ;

ul Reservedl;

ul Reserved2;

ul MaxLat M nGnt | nt Pi nl nt Li ne;

} SDI _READ PCl _CONFI G_PARAM *PSDI _READ_PCl _CONFI G_PARAM
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

SDI _READ _PCI _CONFI G_PARAM Confi gRegs;

it

(dwTransferSi ze ! = si zeof (SDI _READ_PCl _CONFI G_PARAM) ) )

Devi cel oControl (hDevice, |1 OCTL_SDI READ PCI _CONFI G, NULL, O,

&Conf i gRegs,
si zeof ( SDI _READ_PCl _CONFI G_PARAM ,
&dwTr ansfer Si ze, NULL)) ||

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

}

el se

{
pr

pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr
pr

pr

ntf("Device | D Vendor ID Reg = %8I x\ n",
Conf i gRegs. ul Devi ceVendor | D) ;
ntf("Status/ Command Reg = %©8I x\ n",
Conf i gRegs. ul St at usConmand) ;
ntf("Class Code/Revision ID Reg = %08l x\ n",
Confi gRegs. ul Cl assCodeRevi si onl D) ;
ntf ("Bl ST/ Header Type/Lat Tiner/Cache Line Size Reg
Conf i gRegs. ul Bl STHdr TypelLat Ti ner CachelLi neSi ze) ;
ntf("Runtinme Register Address Reg = %08l x\ n",
Confi gRegs. ul Runti mneRegAddr) ;
ntf("Config Register Address Reg = %98l x\ n",
Conf i gRegs. ul Confi gRegAddr) ;
ntf("PCl Base Address 2 Reg = %08l x\n",
Conf i gRegs. ul PCl BaseAddr 2) ;
ntf("PCl Base Address 3 Reg = %08l x\ n",
Conf i gRegs. ul PCl BaseAddr 3) ;
ntf("Unused Base Address 1 Reg = %8l x\ n",
Conf i gRegs. ul UnusedBaseAddr 1) ;
ntf("Unused Base Address 2 Reg = %8l x\ n",
Conf i gRegs. ul UnusedBaseAddr 2) ;
ntf("Cardbus CI'S Pointer Reg = %8Il x\ n",
Confi gRegs. ul Car dbusCl SPtr);
ntf("Subsystem | D/ Vendor I D Reg = %08l x\ n",
Conf i gRegs. ul Subsyst enivendor | D) ;
ntf("PCIl Rom Address Reg = %8Il x\ n",
Conf i gRegs. ul PCl RomAddr) ;
ntf("Reserved 1 Reg = %08I x\ n",
Confi gRegs. ul Reservedl);
ntf("Reserved 2 Reg = %08I x\ n",
Confi gRegs. ul Reserved2);

= 08l x\n",

ntf("Max Lat/Mn Gnt/Int Pin/Int Line Reg = %8l x\ n",

Confi gRegs. ul MaxLat M nGat | nt Pi nl nt Li ne);
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4.4.20. 10CTL_SDI_READ_LOCAL_CONFIG

The IOCTL_SDI_ READ_LOCAL_CONFG function will read and return the loca
configuration registers.

Input/Output Buffer:

<from SDI | oct!| . h>

typedef struct _CONFI G_REGS_PARAMS
{
[*** Local Configuration Registers ***/
ULONG  ul Pci LocRangeO;
ULONG  ul Pci LocRemapO;
ULONG  ul MbdeAr b;
ULONG  ul Endi anDescr ;
ULONG  ul Pci LERonRange;
ULONG  ul Pci LERonRenap;
ULONG  ul Pci LBRegDescr 0;
ULONG ul LocPci Range;
ULONG  ul LocPci MenBase;
ULONG  ul LocPci | OBase;
ULONG ul LocPci Renmap;
ULONG  ul LocPci Confi g;
ULONG  ul Qut Post Q1 nt St at us;
ULONG  ul Qut Post Q nt Mask;
UCHAR uchReservedl][ 8];

[*** Shared Run Tinme Registers ***/
ULONG  ul Mai | box[ 8] ;

ULONG ul Pci LocDoor Bel | ;

ULONG ul LocPci Door Bel | ;

ULONG ulIntCntrl St at;

ULONG ul RunTi neCntrl ;

ULONG ul Devi ceVendor | D;

ULONG ul Revi si onl D

ULONG  ul Mai | boxRegO;

ULONG  ul Mai | boxReg1;

/[*** Local DMA Registers ***/
ULONG ul DMAMDbdeO;

ULONG ul DMAPCI Addr essO0;
ULONG ul DMALocal Addr essO;
ULONG  ul DMABYt eCount 0;
ULONG  ul DMADescri ptorPtrO;
ULONG ul DMAMDbde1;

ULONG ul DMAPCI Addr ess1;
ULONG ul DMALocal Addr ess1;
ULONG  ul DMABYyt eCount 1;
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ULONG  ul DMADescriptorPtri;
ULONG ul DMACnd St at us;
ULONG ul DMAAr bitrati on;
ULONG ul DMAThr eshol d;
UCHAR  uchReserved3[ 12];

[*** Messagi ng Queue Registers ***/
ULONG  ul MsgUni t Cf g;
ULONG  ul QBaseAddr;
ULONG  ul I nFreeHeadPtr;
ULONG ul I nFreeTail Ptr;
ULONG  ul I nPost HeadPtr;
ULONG ul I nPostTail Ptr;
ULONG  ul Qut FreeHeadPtr;
ULONG ul Qut FreeTail Ptr;
ULONG  ul Qut Post HeadPtr;
ULONG ul Qut Post Tail Ptr;
ULONG ul QsStatusCtrl;
UCHAR uchReserved4[4];
ULONG ul Pci LocRangel;
ULONG  ul Pci LocRemapl;
ULONG  ul Pci LBRegDescr 1;
} CONFI G_REGS, *PCONFI G REGS;

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwer r or Code;

CONFI G_REGS Local Confi gRegs;

if ((! DeviceloControl (hDevice, |OCTL_SDI _READ_LOCAL_CONFI G, NULL,
0, &lLocal Confi gRegs, sizeof (CONFI G_REGS),
&dwTr ansfer Si ze, NULL)) ||
(dwTransferSize ! = sizeof (CONFI G_REGS)))

{
dwEr ror Code = GetLastError();
Error Message( " Devi cel oControl ", dwEkrrorCode);
}
el se
{
printf("\n");
printf(" LOCAL CONFI GURATI ON REG STERS\ n");
printf("Range for PCl to Local 0 Reg = %98l x\ n",
Local Confi gRegs. ul Pci LocRangeO) ;
printf("Remap for PCl to Local 0 Reg = %98l x\ n",
Local Confi gRegs. ul Pci LocRermap0) ;
printf("Mde Arbitrati on Reg = %98l x\ n",
Local Confi gRegs. ul ModeAr b) ;
printf("Big/Little Endian Descr. Reg = 998l x\n",

Local Confi gRegs. ul Endi anDescr) ;
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ntf("Range for PCl to Local Reg = 998l x\ n",
Local Confi gRegs. ul Pci LERonRange) ;

ntf("Remap for PCl to Local Reg = 998l x\ n",
Local Confi gRegs. ul Pci LERonRemnap) ;

ntf("Bus Region Descriptions for Reg = %8I x\ n",
Local Confi gRegs. ul Pci LBRegDescr0) ;

ntf("Range for Local to PCl Reg = 998l x\ n",
Local Confi gRegs. ul LocPci Range) ;

ntf("Base Addr for Local to PCI Reg = %8I x\n",
Local Confi gRegs. ul LocPci MenBase) ;

ntf("Base Addr for Local to PCI Reg = %8I x\n",
Local Confi gRegs. ul LocPci | OBase) ;

ntf("Remap for Local to PCl Reg = 998l x\ n",
Local Confi gRegs. ul LocPci Rermap) ;

ntf("PCl Config Address Reg for Reg = %8I x\n",
Local Confi gRegs. ul LocPci Confi g);

ntf("Range for PCl to Local 1 Reg = 998l x\ n",
Local Confi gRegs. ul Pci LocRangel);

ntf("Remap for PCl to Local 1 Reg = 998l x\ n",
Local Confi gRegs. ul Pci LocRermapl) ;

ntf("Bus Region Descriptor Reg = 998l x\ n",
Local Confi gRegs. ul Pci LBRegDescr 1) ;

ntf(" RUNTI ME REG STERS\ n") ;

ntf("Mil box Register 0 = 998l x\ n",
Local Confi gRegs. ul Mai | box[0]);

ntf("Milbox Register 1 = 998l x\ n",
Local Confi gRegs. ul Mai | box[1]);

ntf("Mil box Register 2 = 998l x\ n",
Local Confi gRegs. ul Mai | box[ 2]);

ntf("Mil box Register 3 = 998l x\ n",
Local Confi gRegs. ul Mai | box[ 3]);

ntf("Mil box Register 4 = 998l x\ n",
Local Confi gRegs. ul Mai | box[4]);

ntf("Mil box Register 5 = 998l x\ n",
Local Confi gRegs. ul Mai | box[5]);

ntf("Mil box Register 6 = 998l x\ n",
Local Confi gRegs. ul Mai | box[ 6]);

ntf("Mil box Register 7 = 998l x\ n",
Local Confi gRegs. ul Mai | box[7]);

ntf("PCl to Local Doorbell Reg = 998l x\ n",
Local Confi gRegs. ul Pci LocDoor Bel |);

ntf("Local to PCl Doorbell Reg = 998l x\ n",
Local Confi gRegs. ul LocPci Door Bel |);

ntf("Interrupt Control/Status = 998l x\ n",

Local ConfigRegs.ullntCntrl Stat);
ntf (" EEPROM Control, PCI Command = %98l x\ n",
Local Confi gRegs. ul RunTi neCntrl);

ntf("Device ID = 998l x\ n",
Local Confi gRegs. ul Devi ceVendor | D) ;

ntf("Revision ID = 998l x\ n",
Local Confi gRegs. ul Revi si onl D) ;

ntf("Mil box Register 0 = 998l x\ n",

Local Confi gRegs. ul Mai | boxRegO0) ;
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ntf("Milbox Register 1 = 998l x\ n",
Local Confi gRegs. ul Mai | boxReg1l) ;

ntf(" DVA REG STERS\ n");

ntf("dma channel 0 node Reg = 998l x\ n",
Local Confi gRegs. ul DMAMbdeO) ;

ntf("dma channel 0 pci address Reg = 998l x\ n",
Local Confi gRegs. ul DMAPCI Addr ess0) ;

ntf("dma channel 0 | ocal address Reg = %08l x\n",
Local Confi gRegs. ul DMALocal Addr ess0) ;

ntf("dma channel 0 transfer byte Reg = %08l x\n",
Local Confi gRegs. ul DMAByt eCount 0) ;

ntf("dma channel 0 descriptor Reg = 998l x\ n",
Local Confi gRegs. ul DMADescri pt or Ptr0);

ntf("dma channel 1 node Reg = 998l x\ n",
Local Confi gRegs. ul DMAMbdel) ;

ntf("dma channel 1 pci address Reg = 998l x\ n",
Local Confi gRegs. ul DMAPCI Addr ess1);

ntf("dma channel 1 | ocal address Reg = %08l x\n",
Local Confi gRegs. ul DMALocal Addr essl);

ntf("dma channel 1 transfer byte Reg = %08l x\n",
Local Confi gRegs. ul DMAByt eCount 1) ;

ntf("dma channel 1 descriptor Reg = 998l x\ n",
Local Confi gRegs. ul DMADescri ptorPtr1l);

ntf("dma conmand/ status registers Reg = %08l x\ n",
Local Confi gRegs. ul DMACd St at us) ;

ntf("dma arbitration register Reg = 998l x\ n",
Local Confi gRegs. ul DMAArbitration);

ntf("dma threshold regi ster Reg = 998l x\ n",
Local Confi gRegs. ul DMAThr eshol d) ;

nt f (" MESSAG NG QUEUE REGQ STERS\ n");

ntf("out bound post queue Int Status Reg = %08l x\n",
Local Confi gRegs. ul Qut Post Q nt St at us) ;

ntf (" out bound post queue Int Mask Reg = 998l x\ n",
Local Confi gRegs. ul Qut Post Q nt Mask) ;

ntf("Milbox Reg 0O = 998l x\ n",
Local Confi gRegs. ul Mai | box[0]);

ntf("Milbox Reg 1 = 998l x\ n",
Local Confi gRegs. ul Mai | box[1]);

ntf("nmessaging unit configuration Reg = 998l x\ n",
Local Confi gRegs. ul MsgUni t Cf g) ;

ntf("queue base address register Reg = 998l x\ n",
Local Confi gRegs. ul QBaseAddr) ;

ntf("inbound free head pointer Reg = 998l x\ n",
Local Confi gRegs. ul | nFreeHeadPtr);

ntf("inbound free tail pointer Reg = 998l x\ n",
Local Confi gRegs. ul I nFreeTail Ptr);

ntf("i nbound post head pointer Reg = 998l x\ n",
Local Confi gRegs. ul | nPost HeadPtr) ;

ntf("inbound post tail pointer Reg = 998l x\ n",
Local Confi gRegs. ul I nPost Tai | Ptr);

ntf("inbound free head pointer Reg = 998l x\ n",

Local Confi gRegs. ul Qut FreeHeadPtr) ;
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printf("inbound free tail pointer Reg = 998l x\ n",
Local Confi gRegs. ul Qut FreeTail Ptr);
printf("inbound post head pointer Reg = 998l x\ n",
Local Confi gRegs. ul Qut Post HeadPtr) ;
printf("inbound post tail pointer Reg = 998l x\ n",

Local Confi gRegs. ul Qut Post Tai |l Ptr);
printf("queue status/control Reg = 998l x\ n",
Local Confi gRegs. ul QStatusCtrl);
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4.4.21. 10CTL_SDI_WRITE_PCl_CONFIG_REG

The IOCTL_SDI_ WRITE _PClI_CONFIG_REG function will write a vaue to one of the
PCI Configuration Registers. The user should be very careful modifying values of certain
registers. The following registers should not be changed:

PCl_MEM_BASE_ADDR

PCl_IO_ BASE _ADDR

PCI_BASE_ADDR 0

PCI_BASE ADDR 1

PCI_BASE_ADDR_LOC_ROM

Input/Output Buffer:

<from SDI | oct| . h>

typedef struct _SDI _REG STER PARAMS
{
ULONG eSDI Regi st er;
ULONG ul Regi st er Val ue;
} SDI _REG STER_PARAMS, *PSDl _REG STER_PARAMS;

Where ul Regi sterVal ue contains the value to be witten to the
regi ster and eSDI Regi ster is one of the follow ng:

#def i ne STATUS_COMVAND

#define Bl ST_HDR TYPE_LAT_CACHE_SI ZE
#define PCI _MEM BASE_ADDR

#define PCl_| O BASE_ADDR

#define PCl_BASE_ADDR 0

#define PCl_BASE_ADDR 1

#define PCl _BASE_ADDR LOC_ROM
#define LAT_GNT_I NT_PI N_LI NE

GN~NOO O W

R
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

SDI _REG STER_PARAMS | nput RegDat a;

STATUS_COVIVAND;
0x12345678;

I nput RegDat a. eSDI Regi st er
| nput RegDat a. ul Regi st er Val ue

if (! DeviceloControl (hDevice, |OCTL_SDI _WRI TE_PCI _CONFI G_REG,
&l nput RegData, sizeof (SDI _REGQ STER_PARAMS),
NULL, O, &dwTransferSize, NULL))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.22. 10CTL_SDI_WRITE_LOCAL_CONFIG_REG

The IOCTL_SDI_ WRITE_LOCAL_CONHG_REG function will write a value to one of

the Local Configuration Regigers. The user should be very careful modifying vaues of

certain regigers. All of the DMA Regigters should not be changed while a data trandfer is
in progress. The following registers should not be changed:

All Locd Configuration Regigers

I nput/Output Buffer:

<from SDI loct! . h>

typedef struct _SDI _REG STER PARAMS
{
ULONG eSDI Regi st er;
ULONG ul Regi st er Val ue;
} SDI _REGQ STER_PARAMS, *PSDI _REG STER_PARAMS;

WWher e ul Regi sterVal ue contains the value to be witten to the
regi ster and eSDI Regi ster is one of the follow ng:

[*** DMA Registers ***/

#defi ne DMA_CH_O_MODE 32
#define DMA_CH O_PCl _ADDR 33
#define DVA_CH_O_LOCAL_ADDR 34
#define DVMA_CH_O_TRANS_BYTE_CNT 35
#define DMA_CH_0_DESC_PTR 36
#define DVMA_CH_1_MODE 37
#define DMA_CH 1_PCl _ADDR 38
#define DVA_CH_1_LOCAL_ADDR 39
#define DVMA_CH_1_TRANS_ BYTE_CNT 40
#define DMA_CH_1_DESC PTR 41
#defi ne DMA_CMD_STATUS 42
#def i ne DVMA_MODE_ARB_REG 43
#def i ne DMA_THRESHOLD REG 44

[*** Local Configuration Registers. ***/
#define PClI _TO LOC ADDR 0_RNG 0
#def i ne LOC_BASE_ADDR_REMAP_O0O

#def i ne MODE_ARBI TRATI ON

#define Bl G LI TTLE_ENDI AN _DESC

#define PCl _TO LOC_ROM RNG

#defi ne LOC_BASE_ADDR_REMAP_EXP_ROM
#def i ne BUS_REG DESC 0_FOR PCI _LOC
#def i ne DI R_MASTER TO PCI _RNG

#defi ne LOC_ADDR_FOR DI R_MASTER MEM
#defi ne LOC_ADDR_FCOR DI R_MASTER | O
#def i ne PCl _ADDR_REMAP_DI R_MASTER 1

QOWoO~NOOUIA WNP
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#define PCl_CFG ADDR DIR MASTER IO 11
#define PCl_TO LOC_ADDR 1 _RNG 92
#defi ne LOC_BASE_ADDR_REMAP_1 93
#define BUS_REG DESC_1_FOR PCI _LOC 94

[*** Run Tinme Registers ***/

#def i ne MAI LBOX_REG STER 0 16
#defi ne MAI LBOX_REG STER 1 17
#defi ne MAI LBOX_REG STER 2 18
#defi ne MAI LBOX_REG STER 3 19
#defi ne MAI LBOX_REG STER 4 20
#defi ne MAI LBOX_REG STER 5 21
#defi ne MAI LBOX_REG STER 6 22
#defi ne MAI LBOX_REG STER 7 23
#define PCl_TO LOC_DOORBELL 24
#define LOC_TO PCl _DOORBELL 25
#define | NT_CTRL_STATUS 26
#def i ne PROM CTRL_CMD_CODES_CTRL 27
#define DEVI CE_I D_VENDOR | D 28
#define REVISION_ID 29
#defi ne MAI LBOX_REG 0 30
#defi ne MAI LBOX_REG 1 31

[*** Messagi ng Queue Registers ***/

#define OUT_POST_Q | NT_STATUS 12
#define OUT_POST_Q | NT_MASK 13
#define | N_Q PORT 16
#defi ne OUT_Q_PORT 17
#defi ne MSG_UNI T_CONFI G 48
#defi ne Q BASE_ADDR 49
#defi ne | N_FREE_HEAD_PTR 50
#define | N_FREE_TAI L_PTR 51
#define | N_POST_HEAD_PTR 52
#define | N_POST_TAIL_PTR 53
#defi ne OUT_FREE_HEAD PTR 54
#defi ne OUT_FREE_TAI L_PTR 55
#defi ne OUT_POST_HEAD_ PTR 56
#define OUT_POST_TAI L_PTR 57
#define Q _STATUS_CTRL_REG 58
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EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansfer Si ze;
DWORD dwEr r or Code;

SDI _REG STER_PARAMS | nput RegDat a;

MAI LBOX_REG STER 0;
0x99999999;

I nput RegDat a. eSDI Regi st er
| nput RegDat a. ul Regi st er Val ue

if (! DeviceloControl (hDevice, |OCTL_SDI _WRI TE LOCAL_ CONFI G_REG,
&l nput RegData, sizeof (SDI _REGQ STER_PARAMS),
NULL, O, &dwTransferSize, NULL))

dwError Code = GetlLastError();
Error Message(" Devi cel oControl ", dwErrorCode);

55



Windows NT PCI-16SDI Driver User's Manual for x86 Processors
11/22/00

4.4.23. 10CTL_SDI_SET_TIMEOUT

The IOCTL_SDI_SET TIMEOUT function will sat the timeout that the driver uses for
ending read operations when enough datais not available. Thetimeis specified in seconds.
A =1 will indicate no timeout. The default time set when the driver is initidized is 10
seconds.

Input/Output Buffer:

<from SDI | oct!| . h>

/1 Paranmeter = ULONG *pul Ti neout ;
I RANCE: 0x0- OXxFFFFFFFF, OxFFFFFFFF=No Ti neout

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwEr r or Code;
ULONG ul Ti neout ;

[* Set the time to never tineout. */

ul Ti meout = -1L;

if (! DeviceloControl (hDevice, |OCTL_SDI _SET_ TI MEOUT,
&ul Ti meout, si zeof (ULONG),
NULL, O, &dwTransferSize, NULL))

dwEr ror Code = GetLastError();
Error Message(" Devi cel oControl ", dwErrorCode);
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4.4.24. 10CTL_SDI_SET_DMA_ENABLE

The lOCTL_SDI_SET_DMA_ENABLE function will set the enable for DMA operations.
If DMA is enabled the driver will perform DMA reads when read operations are
requested. If DMA is not enabled the driver will just perform Programmed 1/O transfers
when read operations are requested. DMA Operations alow the CPU to be freed up for
gpplication use while the data is being transferred.

I nput/Output Buffer:

/1 Parameter = BOOLEAN *pbDMAEnabl e;
I RANGE: FALSE- TRUE

EXAMPLE:

HANDLE hDevi ce;

DWORD dwTr ansferSi ze;
DWORD dwer r or Code;
BOOLEAN bDMAEnabl e;

/* Enable DVA. */

bDMAEnabl e = TRUE;

if (! DeviceloControl (hDevice, | OCTL_SDI _SET _DMA ENABLE,
& DVMAENnabl e, si zeof ( BOOLEAN) ,
NULL, O, &dwTlransferSize, NULL))

dwError Code = GetlLastError();
Error Message( " Devi cel oControl ", dwError Code);
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5.

Driver Installation

This section will describe the procedure for ingaling the PCI-16SDI Windows NT Driver.
Thefollowing is the ingtdlation procedure:

Insert the ingdlation floppy disk into a3 %%’ floppy drive

Click on Run from the Start menu

Typein “A:\Setup.exe” and Click the OK button in the Run Diadlog Box

Follow the ingtructions on the screen

Either dlow the ingtal program to reboot the computer or reboot it manualy so the
driver will automaticaly be ingdled

NN N ) N

The fallowing filesare indaled in the sdected directory by theingal program:

? SDIDriver.sys —acopy of thedriver filetha isingdled in the O/S drivers directory

? SDlloctl.h —the*C’ header file that contains the driver access congtants and
sructures. Thisfile should be #incdlude’d in gpplication code where the driver is
accessed.

? SDITest.c—a‘C sourcefile containing an example program that shows how to
access each of the driver entry points

? SDITest.exe —compiled verson of SDITest.c that will dlow menu accessto
each of driver entry points

? readme.txt — afile containing the latest information on the driver

? Uninst.isu— afile containing information that alows the driver to be unindaled

The driver isingdled to be automaticaly started up when the computer is booted.
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6. Test Program

This section will describe how to execute the test program ingtalled with the PCI-16SDI driver.
Thefollowing is the procedure for executing the test program:

?  Start up acommand prompt window

? Changeto the directory where the driver wasingaled

? Type“SDITest \\sdix”, where x isthe number of the PCI-16SDI board to
access, sarting with 1 for the first board

59



