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Chapter 1: PowerDAQ API overview

PowerDAQ API Overview

General considerations and API structure
Variables naming convention

Error values

PowerDAQ Win32 and Linux APIs functions return error codes on failure.

Win32: if function fails it returns FALSE (0) as a return value and error
code (from WinError.h) in pdwError. See WinError.h for details. If you have
MS SDK installed you could find WinError.h in C:\MSSDK\include\. If you
have Visual Studio installed you can find WinError.h in C:\ Program

Files\ Microsoft Visual Studio\VC98\ Include\.

Linux: if function succeeds it returns a zero (sometimes positive) value. If
function fails it returns negative value. You can find the meaning of these
values by looking into /linux/include/errno.h.

Writing user applications for Microsoft
Windows 9x, NT and 2000

The PowerDAQ SDK CD installs the driver and DLLs for Windows 9x, NT
and 2000 OSes. These files are crucial to operate any PowerDAQ board:

The following driver/DLL files are installed:

Windows 9x operating System:
Location: \windows\system directory
pwrdag95.vxd device driver
PwrDAQ32.dIl  32-bit DLL
PwrDAQ16.dIl  16-bit DLL

Windows NT operating system:
Location: \winnt\system32\drivers
pwrdag.sys device driver



Chapter 1: PowerDAQ API overview

Location: \winnt\system32

PwrDAQ32.dll

32-bit DLL

Windows 2000 operating system:
Location: \winnt\system32\drivers

pwrdag2k.sys

device driver

Location: \winnt\system32

PwrDAQ32.dll

32-bit DLL

PowerDAQ Libraries

PowerDAQ SDK contains libraries for all major software development tools.

They are located in the /lib directory. The following libraries are supplied
for Win32/Win16 platforms:

pw daq32.1ib
pd32bb.lib
pd16bb.lib
pdl6bc45.1ib
pw daql6.lib

- MBVC/ MBVS v.5.x, 6.X

- Borland C++ Builder v.3.0 - 5.0
- 16-bit Borland conpilers

- 16-bit Borland C++ 4.5x

- 16-bit MSVC 1. 5x

PowerDAQ Include Files

/i ncl ude

pdf w_def. h
pdf w_def . pas
pdf w_def . bas
pw dag. h

pw dag. pas
pw dag. bas
pw daq32. h
pw daq32. hpp
pw daq32. pas
pw daq32. bas
pd_hcaps. h
pd_hcaps. pas

pd_hcaps. bas

firmvare constant definition file for C C++
firmvare constant definition file for
Bor | and Del phi

firmvare constant definition file for

Vi sual Basic

driver constants and definitions file for

C C++

driver constants and definitions file for
Bor | and Del phi

driver constants and definitions file for
Vi sual Basic

APl function prototypes and structures file
for C

APl function prototypes and structures file
for C++

APl function prototypes and structures file
for Borl and Del phi

APl function prototypes and structures file
for Visual Basic

boards capabilities definition file for

C C++

boards capabilities definition

file for Borland Del ph

boards capabilities definition file for

Vi sual Basic
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vbdl | . bas
Al i ases. bas
PdApi . bas

/incl ude/ vb3
pw daql6. bas

pdf w_def . bas
pd_hcaps. bas
daqdef s. bas

/include/ 16-bi t
pw daql6. h

pw dag. h
pdd_vb3. h

pd_hcaps. h

auxiliary functions to access Power DAQ
buffer fromw thin VB

auxiliary functions to access Power DAQ
structures fromw thin VB

nmodul e used in SinpleTest VB exanple

APl function prototypes and

structures file for Visual Basic v.3.0
firmvare constant definition file for Visual
Basic v.3.0

boards capabilities definition file for
Visual Basic v.3.0

event word definition for Visual Basic v.3.0

APl function prototypes and structures file
for 16-bit C/ C++

driver constants and definitions

file for 16-bit C C++

auxiliary functions to access Power DAQ
structures fromwithin VB v.3.0

boards capabilities definition

file for 16-bit C C++

Writing user applications for Linux and
Realtime Linux

The same driver — pwrdag.o can be used for both realtime and non-
realtime applications.
There are five ways to access the driver:
1. From the user space link your program with powerdag32.lib
2. From the user space link your program dynamically with the library
(install powerdag32.0 as a shared library)
3. From the user space use simple “read” and “write” commands (you
can access only basic read /write for analog and digital subsystems this

way).

4. Link your realtime module with powerdaq32.0. ( _PD_RTL symbol
should be defined). Every function call to the PowerDAQ API will be
translated into posixio() style calls to the ioctl() entry point of the

driver.

5. Call exported functions of the pwrdag.o module directly. It's the
fastest way to call the driver functions however no ownership and race
condition checking occurs.

Please refer to README file supplied with the PowerDAQ for Linux tarball.
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Typical Realtime Linux spplication architecture is presented on the following
picture:

User Space Kernel Space

A
/

Shared
User Hard Buffer
Application | » Realtime ¢—»
(Soft ealtime) FIFOs
Libraries
+
GUI

+ - ] Linux PowerDAQ

Datalbase Kernel driver

Networking
+

Realime

Realtime Kernel (VM layer)

Interrupt control hargware PowerDAQ

It includes two parts: realtime task that serves realtime processing and a
user application part. Realtime tasks communicate with the user application
via Realtime FIFOs and shared buffers.

Following breakdown structure outlines Realtime Linux application design:

Functions to Place in Non-Realtime Section

e Boot OS/load modules

e Allocate memory

«  Communication with user (User Interface)

*  Use of OS services (database, networking, file system)

«  Communication with realtime task through realtime FIFOs
*  Hardware initialization and reset

Functions to Place in Realtime Section

e Process interrupts

e Get/put data from/to device

e Calculate response (FPU is available)

*  Put/get data into/from realtime FIFOs

»  Schedule other realtime tasks (periodic and non-periodic)
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Writing user applications for QNX

PowerDAQ for QNX support includes the following files:

pd2_dao. c - function library for PD2-Dl O and PD2- AO
boar ds
pdf w_def. h - firmvare constant definition
pdfw_if.h - driver interface definition
pdfw lib.lib - library to link with application
pdfw lib.o - function library object file
pdf wrai n_i . h - firmvare hex file (downl oads autonatically)
pd-int.h - Power DAQ QN\NX driver definitions (pd_board[]
structure and substructures)
power dag. h - Power DAQ QNX driver definitions to include
into the library and applications
wi n2gnx. h - Wndows DDK types conversion
into QONX types
pd.c - startup code exanple
pd_ain.c - software-cl ocked anal og i nput exanple
pd_aio.c - hardwar e- paced anal og i nput/output control
| oop

Implemting a QNX driver is different than Windows or Linux drivers. QNX
allows applicationa with root privileges to access the PCl bus addresses and
resources (including interrupts) directly. This is why the driver does not
contain read() /write() /ioctl() routines.

The PowerDAQ for QNX driver is implemented as a library to link with user
back-end applications (server).

PowerDAQ Back-end Front-end
library process — ~ process
talks to (server) (client)
hardware

N N

Network
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General Functions

Start talking to the board

This group includes functions to open driver, adapter, get number of
adapters installed, acquire/release subsystem and close driver and adapter.

Win32 Linux | | |

Function Open Driver

name

Function Opens driver and connects user application to it.

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL PdDriverOpen(PHANDLE phDriver, PDWORD
pError, PDWORD pNumAdapters);

Win16 API use PdAdapterOpen() instead (see below)

Linux API use PdAcquireSubsystem() instead (see below)

RTLinux API driver is always open upon RT module starts (see
below)

QNX AP use pd_find devices() (see below)

Input parameters: None

Output parameters:

PHANDLE phDriver — handle to pwrdaq.sys driver

PDWORD pError — error code on failure

PDWORD pNumAdapters — number of PowerDAQ adapters found in your
system

Function is to be called first in the application.

Win32 Win16 | | |

Function name | Close Driver

Function Closes driver and disconnects user application from it.

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL PdDriverClose(HANDLE hDriver, PDWORD
pError);

Win16 API use PdAdapterClose() instead (see below)

Linux API use PdAcquireSubsystem() instead (see below)

RTLinux API driver closes automatically on rmmod

QNX API use pd_clean devices (see below)
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Input parameters:

HANDLE hDriver — handle received upon PdDriverOpen() successful call
Output parameters:

PDWORD pError — error code on failure

This is the last function is to be called in the application.

Win32 Win16 | | |

Function name | Open Adapter

Function Initializes the specified PowerDAQ board and returns a
handle to it.

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL _PdAdapterOpen(DWORD dwAdapter, PDWORD
pError, PHANDLE phAdapter);

Win16 API BOOL _PdAdapterOpen(HWND hWnd, DWORD
dwAdapter, LPDWORD IpError, LPHANDLE IphAdapter);

Linux API use PdAcquireSubsystem() instead (see below)

RTLinux API adapter is always open upon RT module starts (see
below)

QNX AP use pd_find devices() (see below)

Win32:

Input parameters:

DWORD dwAdapter — number of adapter to open [0..31]
Output parameters:

PHANDLE phAdapter — handle to adapter

PDWORD pError — error code on failure

Win16:

Input parameters:

HWND hWnd — handle to the main window of 16-bit application that
process messages

DWORD dwAdapter — number of adapter to open [0..31]

Output parameters:

LPHANDLE IphAdapter — handle to adapter

LPDWORD IpError — error code on failure

Call this function after driver is open but before acquiring any subsystem.

10
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Win32 Win16 | | |

Function name | Close Adapter

Function Deinitializes the specified PowerDAQ board.

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL _PdAdapterClose(HANDLE hAdapter, PDWORD
pError);

Win16 API BOOL _PdAdapterClose(HANDLE hAdapter, PDWORD
pError);

Linux API use _PdAcquireSubsystem() instead (see below)

RTLinux API driver closes automatically on rmmod

QNX API use pd_clean_ devices() (see below)

Input parameters:

HANDLE hAdapter — handle to adapter received from _PdAdapterOpen
Output parameters:
PDWORD pError — error code on failure

Win32 Win16 | Linux | |

Function name | Get Driver Version

Function Returns SDK number

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL PdGetVersion(HANDLE hDriver, PDWORD pError,
PPWRDAQ VERSION pVersion);

Win16 API BOOL PdGetVersion(LPDWORD IpError,
LPPWRDAQ _VERSION IpVersion);

Linux API int PdGetVersion(PPWRDAQ_ VERSION pVersion)

RTLinux API access pd_board structure directly

QNX API access pd_board structure directly

Win32:

Input parameters:

HANDLE hDriver — number of adapter to open [0..31]

Output parameters:

PPWRDAQ _VERSION pVersion — version information structure
PDWORD pError — error code on failure

Win16:

Output parameters:
LPPWRDAQ _VERSION IpVersion — version information structure
LPDWORD IpError — error code on failure

11
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PWRDAQ_VERSION (for Win32 API defined in pwrdag32.h):

/1 Driver version and tinmestanp, along with some systemfacts

I

I

typedef struct _
DWORD  Syst

PWRDAQ_VERSI ON

entSi ze;

BOOL Nt Ser ver System
ULONG Nunber Pr ocessor s;
DWORD  Maj or Ver si on;
DWORD M nor Ver si on;

char Bui |
char Bui |

dType;
dTi meSt anp| 40] ;

} PWRDAQ VERSI ON, * PPWRDAQ VERSI ON;

Win32 Win16 | Linux | |

Function name | Get PCl Configuration

Function Returns data from board’s PCl configuration space

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL PdGetPciConfiguration(HANDLE hAdapter,
PDWORD pError, PPIWRDAQ_PCl_CONFIG pPciConfig);

Win16 API BOOL PdGetPciConfiguration(HANDLE hAdapter,
LPDWORD IpError, LPPWRDAQ_PCl_CONFIG
IpPciConfig);

Linux API int PdGetPciConfiguration(int handle,
PPWRDAQ PCl CONFIG pPciConfig)

RTLinux API access pd_board structure directly

QNX API access pd_board structure directly

Win32/Win16:

Input parameters:
HANDLE hAdapter

— handle to adapter

Output parameters:
PPWRDAQ _PClI_CONGIG — structure holds PCl configuration space

information
PDWORD pError —

Linux
Input parameters:

error code on failure

int handle — subsystem handle (open BoardLevel subsystem)
Output parameters:

12
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PPWRDAQ _PClI_CONGIG — structure holds PCl configuration space
information
Function returns 0 on success or negative error code

Win16 Linux | | |

Function name | Get Number of Adapters

Function Returns number of adapters installed in system

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API use PdDriverOpen() to get number of adapters
installed

Win16 API BOOL PdGetNumberOfAdapters(LPDWORD IpError,
LPDWORD IpNumAdapters);

Linux AP int PdGetNumberAdapters(void);

RTLinux API use extern int num_pd_boards

QNX AP use int pd_find devices()

Win16:

Input parameters: None

Output parameters:

PDWORD pError — error code on failure

PDWORD IpNumAdapters — number of adapters installed

Linux:

Input parameters: None

Returns: number of adapters installed, 0 if no adapters were found,
negative on error

13
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Win32 Win16 | Linux | |

Function name | Acquire Subsystem

Function Get/Release subsystem to/from use

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL PdAdapterAcquireSubsystem(HANDLE hAdapter,
DWORD *pError, DWORD dwSubsystem, DWORD
dwAcquire);

Win16 API BOOL PdAdapterAcquireSubsystem(HANDLE hAdapter,
LPDWORD IpError, DWORD dwSubsystem, DWORD
dwAcquire);

Linux API int PdAcquireSubsystem(int board, int dwSubsystem,
int Action);

RTLinux API N/A

QNX AP N/A

Win32/Win16:

Input parameters:

HANDLE hAdapter — handle to open adapter

DWORD dwSubsystem — subsystem to acquire.

DWORD dwAcugire — 1 to acquire subsystem, O to release it.

Output parameters:
PDWORD pError — error code on failure

Linux:

Input parameters:

int board — board number [0..3]. Call PdGetNumberAdapters() for number
of PowerDAQ boards installed

int dwSubsystem — subsystem to acquire

int Action — 1 to acquire subsystem, O to release it

Returns: 0 on success, negative error number on failure
awSubsystem can be one of the follows (as defined in typedef enum
__PD_SUBSYSTEM):

{BoardLevel, Analogin, AnalogOut, Digitalln, DigitalOut, CounterTimer,
CalDiag}

14
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QNX | | |
Function name | Get boards in use

Function Find and get installed board(s) in use
Returns Number of boards found, negative on error
Syntax:

QNX API | int pd_find_devices()

Call this function first in your application.

It perfoms the following:

finds PowerDAQ adapters on the PCl bus

map PCl memory

fill pd_board structure with information about addresses, interrupt line,
etc.

download firmware

download calibration values

QNX driver doesn't have special functions to access pd_board structure. It's
assumed that user application accesses it directly. Please refer to pd-int.h
for pd_board structure.

The most important fields are the follows:

typedef struct

{
struct pci_dev *dev; /1 pointer to PCl device structure
voi d *address; /'l effective address of
/1 board’s nenory region
u32 size; /1 size of the region
int irq; /1 interrlupt line
[...]
ulé caps_i dx; /1 board type index in pd_hcaps.h
[---]
PD_EEPROM Eepr om /1 working copy of on-board EEPROM
PD_PCl _CONFI G PCl _Confi g; /1 working copy of board s

/1 PCl config space

[..-]
} pd_board_t;

Note: pd board[0] contains information about the first PowerDAQ board
found. The library supports a maximum of 4 boards. If you need to use
more boards in one system you need to increase the value of
PD_MAX_BOARDS (defined in pd-int.h).

15
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QNX | | |
Function name | Get boards in use

Function Find and get installed board(s) in use
Returns 0 on success, negative on error

Syntax:

QNX API | int pd_clean_devices()

Call this function last in your application.
It shuts down all the boards.

Adapter capabilities information functions

Adapter capabilities functions provide information about adapters installed
and parameters of their subsystems.

Win32 | |

Function name | Get Adapter Information

Function Get pointer to the structure contains adapter
capabilities

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL _PdGetAdapterinfo(DWORD dwBoardNum,

DWORD* dweError, PAdapter _Info Adp_Info);

Input parameters:

DWORD dwBoardNum — Board number [0..N]

Output parameters:

DWORD* dweError — error code

PAdapter_Info Adp_Info - pointer to the structure to store data (allocated

by application)

PAdapter Info is a structure contains basic board and subsystem
information. Each subsystem has it's own entry of SubSys_Info type.

typedef struct ADAPTER I nf o_STRUCT

DWORD
DWORD
char

char
SubSys_Info
array

dwBoar dl D, /'l board ID

at Type; /1 Adapter type

| pBoardNane[ 20]; // Nanme of the specified
/'l board

| pSerial Nun{20]; // Serial Number

SSI [ MAXSS] ; /1 Subsystem description

16
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} Adapter_Info, *PAdapter_Info;
Using atType it's ease to find board type. atType is defined as follows:

#def i ne at PD2VF (1 << 0)
#def i ne at PD2ZMFS (1 << 1)
#def i ne at PDIVF (1 << 2)
#def i ne at PDMFS (1 << 3)
#def i ne at PD2ZAO (1 << 4)
#def i ne atPD2DIO (1 << 5)
#def i ne at MF (at PD2MF | at PD2MFS | at PDMF | at PDVFS )

The following structure is identical for each subsystem and defines it's
parameters.

typedef struct SUBSYS_I nf o_STRUCT

DWORD dwChannel s; /! Nunber of channels of the
subsystem type, nmain string

DWORD dwChBits; [/ *NEW how wide is the
channel

DWORD dwRat €; /1 Maxi mum out put rate

DWORD dwivaxGai ns; /'l = NMAXGAI NS

float fGai ns[ MAXGAI NS] ; /'l Array of gains

/1 Information to convert val ues

DWORD dwivaxRanges; /1 = NMAXRANGES

float fRangeLow MAXRANGES]; // Low part of range
float fRangeH gh[ MAXRANGES] ;// High part of the range

float fFactor[ MAXRANGES] ; /1 Value to multiply raw
data to

float fOfset[ MAXRANGES] ; /1 Value to subtract from
raw data

WORD  wXor Mask; /] Xor mask

WORD  wAndMask; /'l And nask

DWORD dwFi f oSi ze; /'l FIFO Size (in sanples)
for subsystem

DWORD dwChlLi st Si ze; /1 Max nunber of entries in
channel i st

}  SubSys_Info, *PSubSys_Info;

fRangelow, fRangeHigh, fFactor, fOffset, wXorMask and wAndMask are
used to convert raw data ftom A/D board into voltage.

Use formula:

V = ((RawData & wAndMask)"wXorMask)*fFactor — fOffset;

17
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Win32

Function name

Reread Adapter Information

Function Get pointer to the structure contains adapter
capabilities

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL _ PdGetAdapterinfo(DWORD dwBoardNum,

DWORD* dweError, PAdapter _Info Adp_Info);

This is an extended version of _PdGetAdapterinfo function. The function is
similar to the previous but takes data directly from EEPROM and Primary
Boot instead of structures stored in DLL.

Win32

Function name

Get Pointer to Board Capabilities Structure

Function Get pointer to the structure contains adapter
capabilities

Returns TRUE (1) if success, FALSE (0) is failure

Syntax:

Win32 API BOOL _PdGetCapsPtrA(HANDLE hAdapter, DWORD*

pdweError, PDAQ _Information* pDagqinf);

Input parameter:
HANDLE hAdapter — handle to the adapter
Output parameters:

DWORD* pdweError — error code

Function returns pointer to DAQ_ Information structure for dwBoardID
board (stored in PCl Configuration Space) using handle to adapter.

typedef struct DAQ_I nformati on_STRUCT {

RAM

all types,

transfer nethods

WORD

LPSTR
LPSTR
LPSTR

LPSTR
LPSTR
LPSTR
LPSTR
LPSTR

DWORD

i Boar dl D /1 board ID
| pBoardNare; // Name of the specified board
| pBusType; /1 Bus type
| pDSPRAM /1 Type of DSP and vol une of
| pChannel s; /1 Nunber of channels of the
/1 main string
| pTrigCaps; // Aln triggering capabilities
| pAl nRanges; // Aln ranges
| pAlnGins; // Aln gains

| pTransf er Types; /1 Types of suported

i MaxAl nRate; // Max Aln rate (pacer clock)

18
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LPSTR | pAQut Ranges; // AQut ranges

DWORD i MaxAQut Rate; // Max AQut rate (pacer clock)
LPSTR | pUCTType; /1 Type of used UCT

DWORD i MaxUCTRate; // Max UCT rate

DWORD i MaxDl ORate; // Max DIOrate

WORD wXor Mask; /'l Xor nask

WORD wAndMask; /1 And mask

} DAQ_Information, * PDAQ_Information;

This structure contains unparsed strings with mnemonic representation of
the board capabilities (defined in pd _hcaps.h). Use _PdParseCaps() to
obtain numerical value of specified board’s property.

Win32 | |

Function name | Get Pointer to Board Capabilities Structure

Function Get pointer to the structure contains adapter
capabilities

Returns Pointer to DAQ_information or NULL on error

Syntax:

Win32 API DAQ _Information* _PdGetCapsPtr(DWORD
dwBoardID);

Function returns pointer to DAQ_information structure for dwBoardID
board ID (stored in PCl Configuration Space as SubVendorlD). If dwBoardID
is incorrect function returns NULL.

Win32 | |

Function name | Parse Capabilities

Function Get pointer to the structure contains adapter
capabilities

Returns Integer value of parameter

Syntax:

Win32 API DWORD _ PdParseCaps(DWORD dwBoardID, DWORD
dwSubsystem, DWORD dwProperty);

Function parses analog input channel definition string in DAQ _Information
structure

Input parameters:

dwBoardID — board ID from PCl Config.Space

dwSubsystem — subsystem (Analogln, ...)

dwProperty — property of subsystem to retrieve:

19
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PDHCAPS _BITS

— subsystem bit width

PDHCAPS FIRSTCHAN — first channel available
PDHCAPS LASTCHAN — last channel available
PDHCAPS _CHANNELS — number of channels available

Data conversion functions

These functions convert data from the raw values to volts or vice-versa.
Please see data format of particular board in appropriate “User Manual”.
The supplied functions take care of the board type you'd like to convert

data from.

Win32 Linux | | |

Function name | Raw to Volt

Function Convert raw values received in analog input buffer to
volts

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAInRawToVolts( HANDLE hAdapter, DWORD
dwAInCfg, WORD* wRawData, double* fVoltage,
DWORD dwCount);

Linux API int PdAInRawToVolts(int board, DWORD dwAInCfg,
WORD* wRawData, double* fVoltage, DWORD
dwCount);

Input parameters:
HANDLE hAdapter

— handle to adapter (Win32)

int board — file descriptor of the subsystem (Linux)

DWORD dwAInCfg

— analog input configuration used

WORD* wRawData — pointer to array of WORDs contains raw data
double* fVoltage — pointer to array of doubles to store converted values

(in Volts)

DWORD dwCount — number of values to convert

The function doesn’t care if any gain setting were applied. You shall divide

result array to gain

used.

20
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Win32 Linux | | |

Function name Volts to Raw

Function Convert volt values to raw acceptable for analog
output

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAOutVoltsToRaw( HANDLE hAdapter,
DWORD dwAOutCfg, double* fVoltage, DWORD*
wRawData, DWORD dwCount);

Linux API BOOL PdAOutVoltsToRaw(int board, DWORD
dwAOutCfg, double* fVoltage, DWORD* wRawData,
DWORD dwCount);

Input parameters:
HANDLE hAdapter

— handle to adapter (Win32)

int board — file descriptor of the subsystem (Linux)
DWORD dwAOutCfg — analog output configuration used (use 0 as for

now)

double* fVoltage — pointer to array of doubles of values to convert (in

Volts)

WORD* wRawData — pointer to array of WORDs to store raw values
DWORD dwCount — number of values to convert

Win32 Linux | | |

Function name | Raw scans to Volt

Function Convert raw scans received in analog input buffer to
volts

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAInScanToVolts( HANDLE hAdapter, DWORD
dwAInCfg, DWORD dwChListSize, DWORD* dwChlList,
WORD* wRawData, double* fVoltage, DWORD
dwsScans);

Linux API int PdAInScanToVolts( int board, DWORD dwAInCfg,
DWORD dwcChlListSize, DWORD* dwChList, WORD*
wRawData, double* fVoltage, DWORD dwScans);

Input parameters:
HANDLE hAdapter
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int board — file descriptor of the subsystem (Linux)

DWORD dwAInCfg — analog input configuration used

DWORD dwChlListSize — size of channel list used

DWORD* dwChList — channel list array

WORD* wRawData — pointer to array of WORDs contains raw data
double* fVoltage — pointer to array of doubles to store converted values
(in Volts)

DWORD dwScans — number of scans to convert

Function converts raw values to its voltage equivalent taking in account
gains used.

Win32 Linux | | |

Function name Volts to Raw 16

Function Convert volt values to raw acceptable for analog
output (16-bit format)

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAOVoltsToRaw16(HANDLE hAdapter, double*
fVoltage, WORD* wRawData, DWORD dwCount);

Linux API int PAAOVoltsToRaw16(int board, double* fVoltage,

WORD* wRawData, DWORD dwCount);

Input parameters:

HANDLE hAdapter — handle to adapter (Win32)

int board — file descriptor of the subsystem (Linux)

double* fVoltage — pointer to array of doubles of values to convert (in
Volts)

WORD* wRawData — pointer to array of WORDs to store raw values
DWORD dwCount — number of values to convert

Use this function when you need to convert array of float point voltage
values into raw format suitable to put into the analog output buffer. Use
buffering in 16-bit mode (with fixed or arbitrary channel list).

Win32 Linux | | |

Function name Volts to Raw 32

Function Convert volt values to raw acceptable for analog
output (32-bit format)
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Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAOVoltsToRaw32(HANDLE hAdapter, double*
fVoltage, DWORD* wRawData, DWORD dwCount);

Linux API int PdAAOVoltsToRaw32(int board, double* fVoltage,

DWORD* wRawData, DWORD dwCount);

Input parameters:

HANDLE hAdapter — handle to adapter (Win32)

int board — file descriptor of the subsystem (Linux)

double* fVoltage — pointer to array of doubles of values to convert (in
Volts)

WORD* wRawData — pointer to array of DWORDs to store raw values
DWORD dwCount — number of values to convert

Use this function when you need to convert array of float point voltage
values into raw format suitable to put into the analog output buffer. Use
buffering in 16-bit mode with arbitrary channel list if you need to modify
it.

Win32 Linux | | |

Function name | Volts to Raw CL

Function Convert volt values to raw acceptable for analog
output (32-bit format with channel data)

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAOVoltsToRawCI(HANDLE hAdapter, DWORD

dwChlListSize, DWORD* dwChList, double* fVoltage,
DWORD* wRawData, DWORD dwCount);
Linux API int PdAAOVoltsToRawCl(int board, DWORD
dwChlListSize, DWORD* dwChList, double* fVoltage,
DWORD* wRawData, DWORD dwCount);

Input parameters:

HANDLE hAdapter — handle to adapter (Win32)

int board — file descriptor of the subsystem (Linux)

DWORD dwChListSize — size of analog output channel list

DWORD* dwChList — channel list

double* fVoltage — pointer to array of doubles of values to convert (in
Volts)
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WORD* wRawData — pointer to array of DWORDs to store raw values
DWORD dwCount — number of values to convert

Use this function when you need to convert array of float point voltage
values into raw format suitable to put into the analog output buffer. Use
buffering in 16-bit mode with arbitrary channel list if you need to modify
it.

Buffer Management Functions

Buffer management functions are crucial for any subsystem that supports
asynchronous (buffered, event-driven) mode of operation.

Win32 Linux | | | r3

Function name | Acquire Buffer

Function Acquire and allocate buffer to use with specified
subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAcquireBuffer(HANDLE hAdapter, DWORD*

pError, void** pBuffer, DWORD dwFrames, DWORD
dwFrameScans, DWORD dwScanSamples, DWORD
dwSubsystem, DWORD dwMode);

Linux API int _PdAcquireBuffer(int hanlde, DWORD* pError,
void** pBuffer, DWORD dwFrames, DWORD
dwFrameScans, DWORD dwScanSamples, DWORD
dwSubsystem, DWORD dwMode);

Function allocates data buffer and registers it for subsystem and mode
specified.

Input parameters:
HANDLE hAdapter — handle to adapter

DWORD *pError — error code if failure
void** pBuf — pointer to store pointer to allocated buffer
DWORD dwFrames — number of frames in the buffer

DWORD dwFrameScans — size of the frame in scans

DWORD dwScanSamples — number of samples in the scan
DWORD dwSubsystem — subsystem to associate the buffer
DWORD dwMode — mode to use: straight, cycled, recycled
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Notes: The buffer is adjusted for optimal bus-mastering, scatter/gather
operation. buffer size in samples = dwFrames * dwFrameScans *
dwScanSamples

Depends on board type sample size is the follows:

PDx-MFx analog input: sample size is WORD

PDx-MFx analog output: sample size is WORD, dwScanSamples = 2
PD2-AQ: sample size is WORD

PD2-DIO: sample size is WORD for DOut and WORD for DIn
dwSubsystem can be one of the follows: {Analogln, AnalogOut, Digitalin,
DigitalOut, CounterTimer}.

dwMode:

AIB_BUFFERWRAPPED (BUF_BUFFERWRAPPED) - cycle buffer
AIB_BUFFERRECYCLED (BUF_BUFFERRECYCLED) - recycled mode
BUF_DWORDVALUES - use DWORD values

BUF _FIXEDDMA - use fixed size DMA transfer

Special mode:
If BUF_DWORDVALUES is set DWORD buffer is allocated for output
operations and driver transfers data "as is" to the board.

Win32 Linux | | | r3

Function name | Release Buffer

Function Release allocated buffer from use with specified
subsystem

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdReleaseBuffer(HANDLE hAdapter, PDWORD
pError, DWORD dwsSubsystem,
void* pBuffer);

Linux API int _PdReleaseBuffer(HANDLE hAdapter, PDWORD
pError, DWORD dwSubsystem,

void* pBuffer);

This function unregisters buffer with a subsystem and deallocates it. Buffer
was allocated by previous call of _PdAcquireBuffer().

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dwSubsystem — subsystem to associate the buffer
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void* pBuffer — pointer to buffer allocated
PDWORD pError — error code on failure

Win32 Win16 | | |

Function name | Allocate Buffer

Function Allocates buffer with specified parameters

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdAllocateBuffer(PWORD *pBuffer, DWORD

dwFrames, DWORD dwScans, DWORD dwScanSize,
PDWORD pError);

Win16 API BOOL _PdAllocateBuffer(LPWORD *IpBuffer, DWORD
dwFrames, DWORD dwScans, DWORD dwScanSize,
LPDWORD IpError);

This is a compatibility function. Use _PdAcquireBuffer() in new Win32 and
Linux applications.

Input parameters:

PWORD* pBuffer — pointer to pointer to allocated buffer
DWORD dwFrames — number of frames in the buffer
DWORD dwScans — size of the frame in scans

DWORD dwsScanSize — number of samples in the scan
PDWORD pError — error code on failure

Output parameter:

Function stores address of the new buffer in pBuffer.

Note: Win16 uses “huge” pointer to the buffer, thus it’s not limited by 16-bit
segment size. Linux applications allocate buffer by calling PdRegisterBuffer()

Win32 Win16 | Linux | |

Function name | Register Buffer

Function Registers buffer with specified parameters

Returns 1if success, 0 if failure (Linux: number of bytes
allocated, negative if error occurred)

Syntax:

Win32 API BOOL _ PdRegisterBuffer(HANDLE hAdapter, PDWORD
pError, PWORD pBuffer, DWORD dwSubsystem, BOOL
bWrapAround);
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Win16 API BOOL _export loadds _PdRegisterBuffer(HANDLE
hAdapter, LPDWORD IpError, LPWORD IpBuffer,
DWORD dwSubsystem, DWORD dwMode);

Linux int _PdRegisterBuffer(int handle,PWORD* pBuffer,
DWORD dwSubsystem, DWORD dwFramesBfr, DWORD
dwScansFrm, DWORD dwScanSize, DWORD dwMode);

Input parameters (Win):

HANDLE hAdapter — handle to adapter (Win)

PDWORD pError — error code on failure

PWORD pBuffer — pointer to store buffer address

DWORD dwSubsystem — subsystem to associate the buffer
DWORD dwMode — mode to use: straight, cycled, recycled
dwMode:

0 — straight (one-shot) buffer

AIB_BUFFERWRAPPED - cycled buffer
AIB_BUFFERRECYCLED - recycled mode

Input Parameters (Linux):
int handle — file descriptor of the subsystem (Linux)
PWORD* pBuffer — pointer to store buffer address
DWORD dwSubsystem — subsystem (Analogin or AnalogOut)
DWORD dwFramesBfr — number of frames in buffer
DWORD dwScansFrm — number of scans in the frame
DWORD dwsScanSize — channel list (scan) size
DWORD bWrapAround — buffering mode
buffering modes:
0 - single run (acquisition stops after buffer becomes full)
AIB_BUFFERWRAPPED - circular buffer
AIB_BUFFERRECYCLED - circular buffer with frame recycling

Return: actual number of bytes allocated or negative value on error
Linux specific:

A. Kernel space mode (powerdag32rt.c):
Driver allocates buffer itself and returns a pointer to it

B. User space modes (powerdaq32.c):
This function can be used in two modes:

1. ALLOCMMAPBUF is undefined. This is "copy to_user" mode

Memory is allocated using regular malloc(). Driver copies data from it's
internal buffer, so when _PdAInGetScans() is called you can use one of
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two modes: AIN_SCANRETMODE_RAW and AIN_SCANRETMODE_VOLTS

2. ALLOCMMAPBUF is defined. This is "pass through” mode and is the

default.

Memory is allocated at the kernel space and then mmaped to the user

space.

Only AIN_SCANRETMODE _MMAP in _PdAInGetScans() can be used
Driver doesn't touch data after DMA operation from the board has taken

place.
Win32 Win16 | |
Function name | Free Buffer
Function Frees previously allocated buffer
Returns 1if success, 0 if failure
Syntax:
Win32 API BOOL _PdFreeBuffer(PWORD pBuffer, PDWORD
pError);
Win16 API BOOL _PdFreeBuffer(LPWORD IpBuffer, LPDWORD
IpError);

Input parameters (Win):
PWORD pBuffer — pointer to store buffer address
PDWORD pError — error code on failure

Win32 Win16 | Linux | |

Function name | Unregister Buffer

Function Unregister previously registered buffer

Returns 1if success, O if failure (Linux: O —success, negative
value — failure)

Syntax:

Win32 API BOOL _PdUnregisterBuffer(HANDLE hAdapter,
PDWORD pError, PWORD pBuffer);

Win16 API BOOL _PdUnregisterBuffer(HANDLE hAdapter,
LPDWORD lpError, LPWORD IpBuffer);

Linux int _PdUnregisterBuffer(int handle, PWORD pBuf,

DWORD dwSubSystem);

Input parameters (Win):

HANDLE hAdapter — handle to adapter

PWORD pBuffer — pointer to store buffer address
PDWORD pError — error code on failure
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Input parameters (Linux):
int handle — file descriptor of the subsystem (Linux)
PWORD pBufer — pointer to store buffer address

Win32 Win16 | | | |

Function name | Get Buffer Status

Function Fills PD_DAQBUF_STATUS INFO with current buffer
status information

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdGetDaqgBufStatus(HANDLE hAdapter, DWORD
*pError, PPD__DAQBUF_STATUS INFO pDaqgBufStatus);

Win16 API BOOL _PdGetDagBufStatus(HANDLE hAdapter,
LPDWORD IpError, LPPD_DAQBUF_STATUS INFO
lpDagBufStatus);

This is a rarely used information function. It will get buffer status
information without retrieving actual data from the buffer. It can be used
in conjunction with _PdAInGetScans() and _PdxxxGetBufState() calls.
Buffer shall be allocated and registered to a subsystem before calling this
function.

Input parameters (Win):

HANDLE hAdapter — handle to adapter

DWORD* pError — error code on failure

PPD_DAQBUF_STATUS INFO pDaqBufStatus — pointer where to store
buffer status

Structure PD_DAQBUF_STATUS INFO (defined in pwrdag.h) consists of:

typedef struct _PD DAQBUF_STATUS | NFO

{

ULONG dwAdapt erl d; /1 INPUT: Adapter ID
PD_SUBSYSTEM Subsyst em /1 INPUT: subsystem
/]

ULONG dwSubsysState; // current subsystem state
ULONG dwScanl ndex; /] buffer index of first scan
ULONG dwNunwval i dVal ues; // nunber of valid val ues

avai l abl e
ULONG dwNunVval i dScans; // nunber of valid scans

avai l abl e
ULONG dwNunwval i dFranes; // nunber of valid franes

avai l abl e
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ULONG dww apCount ; // total numtines
buf fer wapped - reserved
ULONG dwFi r st Ti nest anp; /1 first sanple
ti nmestanp
ULONG dwLast Ti mest anp; /1 last sanple timestanp

} PD_DAQBUF_STATUS_ | NFO, * PPD_DAQBUF_STATUS | NFO

Win32 Win16 | | |

Function name | Clear Daq Buffer

Function Clears all data from the acquisition buffer

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdClearDagBuf(HANDLE hAdapter, DWORD
*pError,
PD_SUBSYSTEM Subsystem);

Win16 API BOOL _PdClearDagBuf(HANDLE hAdapter, LPDWORD
IpError, DWORD Subsystem);

This is a rarely used function. It clears all data in the buffer by moving the
tail pointer of the buffer to the head. Use it when the buffer is set up in
Cycle/Recycle mode and you want to eliminate all the data acquired to this
point of time and start with a new buffer.

Win16 | | |

Function name | Read Word From Buffer

Function Read one sample from the buffer

Returns Sample

Syntax:

Win16 API WORD _ PdReadWordFromBuffer(LPWORD IpBuffer,
DWORD dwOffset);

Input parameters:
LPWORD IpBuffer — pointer to previously allocated buffer
DWORD dwOffset — offset in this buffer to retrieve sample from

Function returns sample from the buffer pointed by IpBuffer at offset
dwOffset

This helper function is written to eliminate the need to use pointers in
Microsoft Visual Basic 3.0.
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Win16 | | |
Function name | Write Word To Buffer

Function Write one sample to the buffer

Returns None

Syntax:

Win16 API VOID _PdWriteWordToBuffer(LPWORD IpBuffer,

DWORD dwOffset, WORD wValue);

Input parameters:

LPWORD IpBuffer — pointer to previously allocated buffer
DWORD dwOffset — offset in this buffer to retrieve sample from
WORD wValue — word value to write

Function writes sample to the buffer pointed by IpBuffer at offset

dwOffset

This helper function is written to eliminate the need to use pointers in
Microsoft Visual Basic 3.0.

Win16

Function name

_Vb3AllocateBuffer

Function name

_Vb3FreeBuffer

Function name

_Vb3RegisterBuffer

Function name

_Vb3UnregisterBuffer

Function name

_Vb3ReadWordFromBuffer

Function name | Vb3WriteWordToBuffer
Function name | Vb3GetVersion

Function name | Vb3GetPciConfiguration
Function name | Vb3AdapterEepromRead

These are

helper functions written to eliminate the need to use pointers in

Microsoft Visual Basic 3.0.

On-board EEPROM access and calibration functions

Win32 Win16 | Linux | RTLinux | QNX
Function name | Read EEPROM

Function Reads on-board EEPROM

Returns 1if success, O if failure (Linux: bytes read on success

or negative on error)
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Syntax:

Win32 API BOOL _PdAdapterEepromRead(HANDLE hAdapter,
DWORD *pError, DWORD dwMaxSize, WORD
*pwReadBuf, DWORD *pdwWords);

Win16 API BOOL _PdAdapterEepromRead(HANDLE hAdapter,
LPDWORD IpError, DWORD dwMaxSize, LPWORD
lpwReadBuf, LPDWORD IpdwWords);

Linux int _PdAdapterEepromRead(int handle, DWORD
dwMaxSize, WORD *pwReadBuf, DWORD
*pdwWORDSs);

RTLinux int pd_adapter _eeprom_read(int handle, u32
dwMaxSize, uint16_t *pwReadBuf);

QNX int pd_adapter_eeprom_read(int board, u32

dwMaxSize, uint16_t *pwReadBuf);

Input paramters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)

DWORD* pError — error code on failure

DWORD dwMaxSize — maximum number of WORDs to read
WORD* pwReadBuffer — buffer to store EEPROM to (must be long
enough to accomodate dwMaxSize WORDs)

DWORD* pdwWORDs — number of WORDs actually read

The best way to use this function is to create structure of
PWRDAQ_EEPROM type and read data into it.

typedef struct _PWRDAQ EEPROM
{ struct
{
BYTE ADCFi f 0Si ze;
BYTE CLFi f 0Si ze;
BYTE Seri al Nunmber [ PD_SERI ALNUMBER_SI ZE] ;
BYTE Manuf act ur eDat e[ PD_DATE_SI ZE] ;
BYTE Cal i brati onDat e[ PD_DATE_SI ZE] ;
DWORD Revi si on;
WORD Fi r st UseDat €;
WORD Cal i br Area[ PD_CAL_AREA SI ZE] ;
WORD FWWbdeSel ect ;
WORD St art upAr ea[ PD_SST_AREA_SI ZE] ;
} Header;
WORD Weér dVal ues[ 1] ;
} PVWRDAQ EEPROM * PPWRDAQ EEPROM
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Win32 Win16 | Linux | RTLinux | QNX

Function name | Write EEPROM

Function Writes on-board EEPROM

Returns 1if success, O if failure (Linux: bytes written on
success or negative on error)

Syntax:

Win32 API BOOL _PdAdapterEepromWrite(HANDLE hAdapter,
DWORD *pError, WORD *pwWriteBuf, DWORD
dwsSize);

Win16 API BOOL PdAdapterEepromWrite(HANDLE hAdapter,
LPDWORD IpError, LPWORD IpwWriteBuf, DWORD
dwsSize);

Linux int _PdAdapterEepromWrite(int handle, WORD
*owWriteBuf, DWORD dwsSize);

RTLinux int pd_adapter _eeprom_write(int board, u32
dwBufSize, u16* pwWriteBuf);

QNX int pd_adapter_eeprom_write(int board, u32
dwBufSize, u16* pwWriteBuf);

This function requires three parameters: handle (or file descriptor) to
adapter, pointer to WORD buffer with the data to write and number of

WORDs to write.

Warning:

Writing improper data into the on-board EEPROM causes board and system
failure and void the product warranty. To restore operability of the product,
it will require re-certification and calibration at the factory. Standard repair

charges apply.

Note: CalDiag subsystem must be acquired before using this function

Win32 Win16 | Linux | RTLinux | QNX

Function name | Write Cal DACs

Function Writes value into specified on-board calibration DACs

Returns 1if success, O if failure (Linux: O on success or
negative on error)

Syntax:

Win32 API BOOL _PdCalDACWrite(HANDLE hAdapter, DWORD
*pError, DWORD dwCalDACValue);

Win16 API BOOL _PdCalDACWrite(HANDLE hAdapter, DWORD

*pError, DWORD dwCalDACValue);
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Linux int _PdCalDACWrite(int handle, DWORD
dwCalDACValue);

RTLinux int pd_cal dac_write(int board, u32 dwCalDACValue);

QNX int pd_cal dac_write(int board, u32 dwCalDACValue);

The Cal DAC Write command writes the DAC select address and value to
the specified calibration DAC. This function updates the driver's Aln
configuration and driver calibration table.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD* pError — error code

DWORD dwCalDACValue — Cal DAC adrs and value to output
bits 0-7: 8-bit value to output

bits 8-10: 3-bit DAC output select

bit 11: Cal DAC 0/1 select

“int _PdCalDACSet(int handle, int nDAC, int nOut, int nValue);" is a
wrapper to this function written to ease CalDAC operations.

Note: CalDiag subsystem must be acquired before using this function

Event and interrupt control functions

Win32 Win16 | Linux | RTLinux | QNX

Function name | Enable Interrupts

Function Enables PCl interrupt

Returns 1if success, 0 if failure (Linux: O on success or
negative on error)

Syntax:

Win32 API BOOL _PdAdapterEnableinterrupt(HANDLE hAdapter,
DWORD *pError, DWORD dwEnable);

Win16 API BOOL _PdAdapterEnableinterrupt(HANDLE hAdapter,
LPDWORD lpError, DWORD dwEnable);

Linux int _PdAdapterEnableinterrupt(int handle, DWORD
dwEnable);

RTLinux int pd_adapter_enable interrupt(int board, u32 val);

QNX int pd_adapter enable interrupt(int board, u32 val);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
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int handle — handle to adapter (Linux)
DWORD dwEnable — 0: disable, 1: enable Irqg

Enable or Disable board interrupt generation. During interrupt generation,
the PCI INTA line is asserted to request servicing of board events.

Interrupt generation is disabled following the assertion of an interrupt and
must be explicitly called to re-enable assertion of subsequent interrupts.
This command does not service the interrupt, i.e., it does not clear an
asserted PCl INTA line.

Note: Do not use this function in buffered mode.

Win /Linux RTLInux | QNX |

Function name | Acknowledge Interrupt

Function Acknowledge board interrupt

Returns 1if success, 0 if failure (Linux: O on success or
negative on error)

Syntax:

Win/Linux BOOL _PdAdapterAcknowledgelnterrupt(HANDLE
hAdapter, DWORD *pError)

RTLinux u32 pd_dsp_acknowledge interrupt(int board);

QNX u32 pd_dsp_acknowledge interrupt(int board);

The acknowledge interrupt command clears and disables the Host PC
interrupt.

Servicing an interrupt does not re-enable the interrupt. After all events have
been processed, the interrupt should be re-enabled by calling the
pd_adapter enable interrupt () function.

Note: The Windows and Linux driver takes care of interrupt processing. Do
not use this function in conjunction with them.

Win32 | | |

Function name | Set Private Event

Function Creates event object and register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdSetPrivateEvent(HANDLE hAdapter, HANDLE
*phNotifyEvent);
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Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 APl functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when an event situation occurs in any of the board
subsystems. It's up to the developer to figure out which subsystem and
which event situation caused hNotifyEvent to be set by driver.

To set an event dedicated for a particular subsystem use
__PdAInSetPrivateEvent(),

__PdAOQutSetPrivateEvent(), PdDInSetPrivateEvent(), PdDOutSetPrivateEvent
(), PdCTSetPrivateEvent() functions.

Linux specific:

Linux driver provides two ways of event notification: using SIGIO and
blocking read().

See PdSetAsyncNotify() and _PdWaitForEvent() for details.

Win32 | | |

Function name | Clear Private Event

Function Frees event object and unregister it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _ PdClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of an event by the driver

and closes the notification event handle.
This function is to be used in conjunction with _PdSetPrivateEvent().
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Linux | |

Function name | Set Asynchronous Notification

Function Sets asynchronous SIGIO notification routine

Returns Negative error code or 0 on success

Syntax:

Linux API int _PdSetAsyncNotify(int handle, struct sigaction
*io_act, void (*sig_proc)(int));

Sets up an event notification handler for a user process. It is freed
automatically upon subsystem release or process termination.

Input parameters:

int handle — handle to adapter

struct sigaction *io_act — structure to store sigaction information
void (*sig_proc)(int) — function to call upon SIGIO signal

Linux | | |

Function name | Wait For Event

Function Blocking call waits for events to happen on specified
subsystem

Returns Negative error code or 0 on success

Syntax:

Linux API | int _PdWaitForEvent(int handle, u32 subsystem);

Returns when any event on a specified subsystem occurs.

Input parameters:
int handle — handle to adapter

u32 subsystem

Win32 Win16 | Linux | |

Function name | Set User Events

Function Sets event to notify for specified subsystem

Returns 1if success, O if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdSetUserEvents(HANDLE hAdapter, DWORD

*pError, PD_SUBSYSTEM Subsystem, DWORD

dwEvents);
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Win16 API BOOL _PdSetUserEvents(HANDLE hAdapter, LPDWORD
IpError, DWORD Subsystem, DWORD dwEvents);

Linux API int _PdSetUserEvents(int handle, PD_SUBSYSTEM
Subsystem, DWORD dwEvents);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
PD_SUBSYSTEM Subsystem — subsystem type
DWORD dwEvents — user events to set

The Set User Events function enables event notification of a specified user
defined DAQ events.

dwEvent:

1 — enable event notification upon assertion of this event and clear event
status bit.

0 — no change to event configuration or status.

Setting an event for notification enables the hardware or driver event for
notification upon assertion and clears the event status bit. Once the event
asserts and the status bit is set, the DLL/User notification is triggered and
the event is automatically disabled from notification and must be set again
before DLL/User can be notified of its subsequent assertion.

User events operate in latched mode and must be cleared either by calling
PdSetUserEvents or PdClearUserEvents to clear the event status bits.

Following events are defined for Analogin and AnalogOut subsystems:

Al n ACut
eStartTrig + + Start trigger received, operation
started
eStopTrig + + Stop trigger received, operation
st opped
elnputTrig - - Subsystem specific input trigger (if
any)
eDat aAvai | able + - New dat a avail abl e

eScanDone - - Scan done (for future use)
eFr aneDone One or nore frames are done
(or half of DAC FIFO is done)
eFrameRecycl ed + - Cyclic buffer frane recycl ed
(i.e. an unread frame is over-witten
by the new dat a)
Buf f er done
Cyclic buffer wapped

+
+

+
+

eBuf f er Done
eBuf f er W apped

+
1
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eConvError + - Conversion clock error - pul se cane
before board
is ready to process it

eScanErr or + - Scan clock error

eBuf ferError + + Buf f er over/under run error

eSt opped + + Qper ation stopped (possibly because of
error)

eTi neout + - Qperation tined out

eAl | Events + + Set/clear all events

Following events are defined for DIO and UC subsystems:

DIl n UCT
eDl nEvent + - Digital |nput event
elUct OEvent + Uct 0 count down event
eUct 1Event - + Uct 1 count down event
eUct 2Event - + Uct 2 count down event

Notes: Events are available for Analogln, AnalogOut, Digitalln, DigitalOut
and CounterTimer and should be set separately

Win32 Win16 | Linux | |

Function name | Clear User Events

Function Clears event to notify for specified subsystem

Returns 1if success, 0 if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdClearUserEvents(HANDLE hAdapter, DWORD
*pError, PD_SUBSYSTEM Subsystem, DWORD
dwEvents);

Win16 API BOOL _PdClearUserEvents(HANDLE hAdapter,
LPDWORD IpError, DWORD Subsystem, DWORD
dwEvents);

Linux API int _PdClearUserEvents(int handle, PD_SUBSYSTEM

Subsystem, DWORD dwEvents);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
PD_SUBSYSTEM Subsystem — subsystem type
DWORD dwEvents — user events to clear

dweEvent:

1 — disable event notification of this event and clear the event status bit.
0 — no change to event configuration or status.
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The Clear User Events function clears and disables event notification of a
specified user defined DAQ events.

Clearing an event from notification disables the hardware or driver event
for notification upon assertion and clears the event status bit. All DLL calls
waiting on the events that are cleared are signalled.

This function can also be called to clear event status bits on events that are
checked by polling and were not enabled for notification.

Notes: See PdSetUserEvents for events definition

Win32 Win16 | Linux | | |

Function name | Get User Events

Function Gets event to notify for specified subsystem

Returns 1if success, 0 if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdGetUserEvents(HANDLE hAdapter, DWORD
*pError, PD_SUBSYSTEM Subsystem, PDWORD
pdwEvents);

Win16 API BOOL _PdGetUserEvents(HANDLE hAdapter, LPDWORD
IpError, DWORD Subsystem, PDWORD pdwEvents);

Linux API int _PdGetUserEvents(int handle, PD_SUBSYSTEM

Subsystem, DWORD* pdwEvents);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — error code

PD_SUBSYSTEM Subsystem — subsystem type

PDWORD pdwEvents — pointer to DWORD to store event state

dweEvent:
0 — event had not asserted
1 — event asserted

The Get User Events function gets the current user event status. The event
configuration and status are not changed.

User events are not automatically re-enabled. Clearing and thus re-enabling
of user events is initiated by the DLL.
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Notes: This function gets the current event status, not the queued events.
See PdSetUserEvents for events definition

Win32 Win16 | Linux | |

Function name | Immediate Update

Function Imitate interrupt request from the board to update
state of the I/O buffers

Returns 1if success, 0 if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdimmediateUpdate(HANDLE hAdapter,
DWORD *pError);

Win16 API BOOL _PdimmediateUpdate(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdIimmediateUpdate(int handle);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — error code

The Immediate Update function immediately updates the adapter status,
events, gets all samples acquired from adapter and updates the latest
sample counts.

Driver handles _PdimmediateUpdate acts likes an interrupt from the board,
so all event notification mechnisms will correctly.

Notes: Use this function in the following circumstances:

1. Acquistion rates less than 10 kS/s. Driver transfers data when the
onboard AD FIFO becomes half-full. In other words data will not appear in
the buffer until 512 samples (if default 1kS FIFO is installed) are acquired.
Therefore, if you select a frame size as big as 50 samples and your rate is
100Hz you'll get 11 frames per event each 5.5 s. Thus, if you want to
achieve better response time, include _PdimmediateUpdate call in a timer
loop.

2. When you want to clock acquisition externally and the clock frequency

may vary it is suggstested to call _PdimmediateUpdate periodically to see if
there any scans available
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3. _PdimmediateUpdate consumes some processor time. It's not
recommended to call this function more then 10 times a second at the high
acquisition rates (>100kS/s). With a low rate it seems reasonable to call
_PdimmediateUpdate with up to 1000Hz rate.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Get Board Status

Function Get combined board status — all subsystem

Returns 1if success, O if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdAdapterGetBoardStatus(HANDLE hAdapter,
DWORD *pError, DWORD *pdwStatusBuf);

Win16 API BOOL _PdAdapterGetBoardStatus(HANDLE hAdapter,
DWORD *pError, DWORD *pdwStatusBuf);

Linux API int _PdAdapterGetBoardStatus(int handle, PTEvents
pEvents);

RTLinux int pd_adapter _get board _status(int board, PTEvents
pEvent);

QNX int pd_adapter get board status(int board, PTEvents
pEvent);

Input Parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor associated with any subsystem (Linux)
DWORD *pError — pointer to last error status

DWORD *pdwsStatusBuf — pointer to buffer to store event words
PTEvent pEvent — 5 DWORD structure to accommodate board status.

The get board status command returns the status and events of all
subsystems, but does not disable or clear any asserted board event bits.

All error conditions are included in the board events.

Function fills dwStatusBuf array with following information (offsets are in
bytes):

[+0] BrdStatus

[+4] combined registers PD__UDEIntr and PD_ AUEStat
[+8] combined registers PD_AIOIntr1 and PD_AlQIntr2
[+12] AlnIntrStat

[+16] AQutIntrStat
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Notes: The get board status command does not clear, enable, or disable the
PC Host interrupt or board events.

The size of pdwStatusBuf should be 5 DWORDs.
This routine is optimized for fastest execution possible.

Combined UDEI ntr St at and AOVEGA ENG NEERI NGnt r St at
( ADOVEGA ENG NEERI NGnt r St at)
Register bits:

#define UTB_Uct Ol m (1L<<0) // UCT O Interrupt nask
#define UTB_Uct 11 m (1L<<1) // UCT 1 Interrupt nmask
#define UTB_Uct 2l m (1L<<2) // UCT 2 Interrupt nask
#define UTB _UctOlntrSC (1L<<3) // UCT O Interrupt Status/C ear
#define UTB_Uct1llntrSC (1L<<4) // UCT 1 Interrupt Status/C ear
#define UTB_Uct2lntrSC (1L<<5) // UCT 2 Interrupt Status/C ear

#define DIB_Intrim (1L<<6) [/
#define DI B_lntrSC (1L<<7) 11/

I nterrupt nmask
Interrupt Status/d ear

g
S5

#define BRDB_ExTriglm (1L<<8) // External Trigger |nterrupt
mask
#define BRDB_ExTri gReSC (1L<<9) // Ext Trigger Rising Edge
Interrupt Status/d ear
#defi ne BRDB_ExTri gFeSC (1L<<10) // Ext Trigger Falling Edge
I nterrupt
/'l Status/d ear
/1 Status only bits:

#define Al B_FNE (1L<<11) // 1 = ADC FI FO Not Enpty
#define Al B_FHF (1L<<12) // 1 = ADC FIFO Hal f Full
#define Al B_FF (1L<<13) // 1 = ADC FI FO Full

#define Al B_CVDone (1L<<14) // 1 = ADC Conversi on Done
#define Al B_CLDone (1L<<15) // 1 = ADC Channel List Done

#define UTB_UctO0Qut (1L<<16) // Current state of UCTO out put
#define UTB_Uct 10ut (1L<<17) // Current state of UCT1 out put
#define UTB_Uct20ut (1L<<18) // Current state of UCT2 out put

#define BRDB_ExTrigLevel (1L<<19)// Current state of External

Tri gger
/1 1nput

43



Chapter 2: General Function

Combined AIOInt1 and AIOInt2 (Al Qi ntr) register

Register bits:

#define Al B_FHFI m (1L<<1)
#define Al B_CLDonelm (1L<<2)
#define Al B_FHFSC (1L<<4)
I nterrupt

#define Al B_CLDoneSC (1L<<5)
St at us/ d ear

/1

#define AIB_FFIm (1L<<8)
mask

#define AIB_CVStrtErrim (1L<<9)
I nterrupt nask
#define AIB CLStrtErrim (1L<<10)
I nterrupt nask

#define AlB_OTRLow m (1L<<11)
mask

#define AIB_OTRH ghlm (1L<<12)
I nterrupt nmask

#define AlB_FFSC (1L<<13)

St at us/ d ear
#define AIB _CVStrtErr SC (1L<<14)
I nt errupt

#define AIB_CLStrtErrSC (1L<<15)
I nterrupt

#define Al B_OTRLowSC (1L<<16)
#define AlB_OTRH ghSC  (1L<<17)
I nterrupt

AlnIntrStat Register bits:

#define AIB_Startlm (1L<<0)
Started Int mask

#define Al B_Stoplm (1L<<1)
St opped | nt mask

#define Al B_Sanpl el m (1L<<2)

Acquired I nt nmask
#define Al B_ScanDonel m (1L<<3)
Acquired I nt mask

/1

11

11

11

11

I

11

11

Il

11

I

11

Aln FI FO Hal f Full

I nterrupt nask

Aln CL Done Interrupt nmask
St at us/ Cl ear

Aln FI FO Hal f Full

St atus/ d ear
Aln CL Done Interrupt

Aln FIFO Full Interrupt

Aln CV Start Error

Aln CL Start Error

Aln OIR Low Error Interrupt

Aln OTR Hi gh Error

Aln FIFO Full Interrupt

Aln CV Start Error
St at us/ d ear
Aln CL Start Error
St at us/ d ear

Aln OTR Low Error
St at us/ d ear

Aln OTR High Error

I nterrupt

St at us/ d ear

Al n Sanpl e Acquisition
Al n Sanpl e Acquisition
Aln One or Mdre Sanples

Aln One or More CL Scans
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#define AIB_Errim
mask

#define Al B_BMDonel m
Transferred Int nask
#define AlB_BMErrim
Error Int mask
#define Al B_BMENptyl m
Error Int mask

/1
#define AIB_StartSC
Started Status/d ear
#define Al B_St opSC

St opped Status/d ear
#define Al B_Sanpl eSC
Acquired Status/C ear
#define Al B _ScanDoneSC
Acquired Status/C ear
#define AIB ErrSC

St at us/ Cl ear

#define Al B BMDoneSC
Transferred

/1 Status/C ear
#define Al B_BMErrSC
Error Status/d ear
#define Al B_BMEnpt ySC
Error Status/d ear

/1
/1 Status only bits:
#define Al B_Enabl ed
#define AIB Active
#defi ne Al B_BMEnabl ed
St at us

(1L<<4)
(1L<<5)
(1L<<6)

(1L<<7)

(1L<<8)
(1L<<9)
(1L<<10)
(1L<<11)
(1L<<12)

(1L<<13)

(1L<<14)

(1L<<15)

(1L<<16)
(1L<<17)
(1L<<18)

#define AlB_BMActive (1L<<19) //

(Started)Status
AOutIntrStat Register bits:

#define AOB Startlm
mask

#define AOB_Stoplm
mask

#defi ne AOB_ScanDonel m
Done I nt mask

#defi ne AOB_Hal f Donel m
mask

#defi ne AOB_Buf Donel m

#defi ne AOB_BI kXDonel m
#defi ne AOB_BI kYDonel m
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(1L<<0)
(1L<<1)
(1L<<2)
(1L<<3)
(1L<<4)

(1L<<5)
(1L<<6)

/1 Aln Subsystem Error |nt
/1 Aln Bus Master Bl ocks
/1 Bus Master Data Transfer

/1 Bus Master PRD Table Empty

/1 Aln Sanple Acquisition
/1 Aln Sanple Acquisition
[/ Aln One or More Sanples
/'l Aln One or More CL Scans
/1 Aln Subsystem Error

/1 Aln Bus Master Bl ocks

// Bus Master Data Transfer

/1l Bus Master PRD Table Enpty

// Aln Enabl ed Status
/1 Aln Active (Started) Status
// Aln Bus Master Enabl ed

Aln Bus Master Active

/1 AQut Conversion Started Int
/1 AQut Conversion Stopped Int
/1 AQut Single Conversion/Scan

/1 AQut Half Buffer Done |nt

// AQut Buffer Done Int mask
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#define AOB_UndRunErrIm (1L<<7)
I nt nask

I
#define AOB_CVStrtErrim (1L<<8)
I nt nask

#define AOB_Start SC
St at us/ d ear

(1L<<9)

#defi ne AOB_St opSC (1L<<10)
St at us/ d ear
#defi ne AOB_ScanDoneSC (1L<<11)

Done St atus/C ear

#define AOB Hal f DoneSC
St at us/ Cl ear

#defi ne AOB_Buf DoneSC
St at us/ Cl ear

#defi ne AOB_ Bl kXDoneSC
#defi ne AOB_Bl kYDoneSC
/1

(1L<<12)
(1L<<13)

(1L<<14)
(1L<<15)

#defi ne AOB_UndRunErr SC (1L<<16)
St at us/ d ear
#define AOB_CVStrtErrSC (1L<<17)
St at us/ d ear

/1 Status only bits:

#defi ne AOB_Enabl ed (1L<<18)
#define AOB_Active (1L<<19)
St at us

#defi ne AOB_Buf Ful | (1L<<20)
St at us

#defi ne AOB_CQEMPTY (1L<<21)
#defi ne AOB_QHF (1L<<22)
#define AOB_QFULL (1L<<23)

/1 AQut Buffer Underrun Error

/1 AQut Conversion Start Error

/1 AQut Conversion Started

/1 AQut Conversion Stopped

/1 AQut Single Conversion/Scan

/1 AQut Hal f Buffer Done

/1 AQut Buffer Done

/1 AQut Buffer Underrun Error

/1 AQut Conversion Start Error

/'l AQut
/1 AQut

Enabl ed St at us

Active (Started)
// AQut Buffer Full Error
/1 AQut
/1 ACut
/1 AQut

Queue Enpty Status
Queue Hal f Full Status
Queue Full Status

Note: this function is used automatically in buffered (asynchronous) mode

under Windows and Linux.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Get Board Status

Function Get combined board status — all subsystem

Returns 1if success, O if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdAdapterSetBoardEventsT(HANDLE hAdapter,
DWORD *pError, DWORD dweEvents);
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Win16 API BOOL _PdAdapterSetBoardEventsT(HANDLE hAdapter,
DWORD *pError, DWORD dwEvents);

Linux API int _PdAdapterSetBoardEventsi(int handle, DWORD
dwEvents);

RTLinux int pd_adapter_set _board eventi(int board, u32
dwEvents);

QNX int pd_adapter_set board eventi(int board, u32
dwEvents);

Input Parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor associated with any subsystem (Linux)
DWORD *pError — pointer to last error status

DWORD dweEvents — value of ADOMEGA ENGINEERINGntrStat Event
configuration word (see _PdGetBoardStatus)

The set board events 1 command sets selected ADOMEGA ENGINEERINGntr
register event bits enabling/disabling and/or clearing individual board level
interrupt events, thereby re-enabling the event interrupts.

Interrupt Mask (Im) bits: 0 = disable, 1 = enable interrupt
Status/Clear (SC) bits: 0 = clear interrupt, 1 = unchanged

Notes:

1. This function is rarely used to call directly under Windows and Linux. Do
not call this function when buffered mode is used

2. The set board events 1 command does not clear, enable, or disable the
PC Host interrupt

Win32 Win16 | Linux | RTLinux | QNX

Function name | Get Board Status

Function Get combined board status — all subsystem

Returns 1if success, 0 if failure (Linux: O in success, negative
value on failure)

Syntax:

Win32 API BOOL _PdAdapterSetBoardEvents2(HANDLE hAdapter,
DWORD *pError, DWORD dweEvents);

Win16 API BOOL _PdAdapterSetBoardEvents2(HANDLE hAdapter,
DWORD *pError, DWORD dweEvents);

Linux API int _PdAdapterSetBoardEvents2(int handle, DWORD
dwEvents);

RTLinux int pd_adapter_set board event2(int board, u32
dwEvents);

47



Chapter 2: General Function

QNX int pd_adapter_set board event2(int board, u32
dwEvents);

Input Parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor associated with any subsystem (Linux)
DWORD *pError — pointer to last error status

DWORD dweEvents — value of AlOUntrStat Event configuration word (see
_ PdGetBoardStatus)

The set board events 2 command sets selected AlOIntr1 and AlOIntr2
register event bits enabling/disabling and/or clearing individual board level
interrupt events, thereby re-enabling the event interrupts.

Interrupt Mask (Im) bits: 0 = disable, 1 = enable interrupt
Status/Clear (SC) bits: 0 = clear interrupt, 1 = unchanged

How to use the function:
1. Keep a copy of the latest dwEvents word written.
2. Boolean OR the dweEvents word to set all status (SC) bits to 1.

3. To disable interrupts, change corresponding interrupt mask bits (Im) to
0, to enable, change mask bits to 1.

4. To clear interrupt status bits (SC), re-enabling the interrupts, set the
corresponding bits to O.

5. Save a copy of the new dwEvents word and issue command to set
events.

Notes:

1. This function is rarely used to call directly under Windows and Linux. Do
not call this function when buffered mode is used.

2. The set board events command does not clear, enable, or disable the PC
Host interrupt.

48



49



3

Analog Input
Subsystem Functions

50



Chapter 3: Analog Input Subsystem Functions

Analog Input Subsystem Functions

Analog Input immediate mode functions

Analog input immediate (or synchronous) mode functions allow to access
to all resources of the PowerDAQ analog input subsystem.
The following commands are included:

. to reset analog input subsystem state

. set up configuration (including input range and mode, type of
clocking and triggering),

. clock conversion and channel list start

. clock start/stop trigger line

. retrieve samples from ADC FIFO

. set DMA transfer size and transfer samples using DMA

. clear and reset both FIFOs

Data stream formats.

Each two consecutive bytes contain a single sample from the A/D converter.
Data is stored repeatedly sample by sample for all channels in the channel
list. (Tables shows a PowerDAQ 16-bit board data format. For PowerDAQ
12-bit boards, only 12 LSBs (Least Significant Bits) are valid. PowerDAQ I
boards automatically place zeroes in any unused bit locations.)

Data Format Table for a 16-bit Board

1st channel 2nd channel last channel 1st channel
sample sample sample sample

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

PowerDAQ Il 12-bit data format

| bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8 bit7 bit6 bit5 bit4 0x0 0xO 0xO OxO
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PowerDAQ Il 14-bit data format

bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 0x0 0x0

PowerDAQ Il 16-bit data format

bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

The following calculations should be performed to convert the raw, stored
hexadecimal data to scaled (Voltage) data:

Determine the value of a single bit (“bit weight”) in Volts depending on the

input range.
12-bit PowerDAQ 12,14 and 16-bit PowerDAQ
(span) /4096 I, 16-bit PowerDAQ
(span) /65535

0 - 5V unipolar | 0.001221 Volts/bit 0.000076295 Volts/bit
(5V span)
0 - 10V unipolar | 0.002442 Volts/bit 0.000152590 Volts/bit
(10V span)
+/-5V bipolar 0.002442 Volts/bit 0.000152590 Volts/bit
(10V span)

+/-10V bipolar
(20V span)

0.004884 Volts/bit 0.000305180 Volts/bit

Table 1: Bit Weight vs. Input Range

Determine the “zero offset” which depends on the input range selected.

5V, 10V unipolar 0
+/-5V biploar -5V
+/-10V biploar -0V

Table 2: Displacement vs. Input Range

1. Perform an arithmetical AND with OhOFFF for 12-bit PowerDAQ boards
(Go to the step 4 for 16-bit PowerDAQ and all PowerDAQ Il boards)
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2. Perform an arithmetical XOR with 0h0800 for PowerDAQ 12-bit boards
and with 0h8000 for all PowerDAQ Il and PowerDAQ 16-bit boards

3. Multiply by the “bit weight” from step 1

4. Add the “zero offset” from step 2

5. If a gain other than 1 was used for a selected channel, divide the value
received by the gain factor (Doing this step last guarantees the maximal

data accuracy.)

6. To convert voltage into analog output value you can use following
formulas:

For 12-bit PowerDAQ board:
Value = (((HexData AND OxFFF) XOR 0x800) * BitWeight + Displacement)
/ Gain

For all other models
Value = ((HexData XOR 0x8000) * BitWeight + Displacement) / Gain

Win32 Win16 | Linux | RTLinux | QNX

Function name Aln Reset

Function Reset analog input subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInReset(HANDLE hAdapter, LPDWORD
IpError);

Linux AP int _PdAInReset(int board, DWORD *pError);

RTLinux API int pd_ain_reset(int board);

QNX int pd_ain_reset(int board);

This function resets the analog input subsystem: trigger and clock settings,
channel list, ADC FIFOs, all state machines. To continue analog input
operation after this function has been called you have to re-configure the
board.

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)
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Output parameters:

DWORD* pError —

error code on failure

Win32 Win16 | Linux | RTLinux | QNX

Function name Aln Set Config

Function Sets analog input subsystem configuration for
immediate mode

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSetCfg(HANDLE hAdapter, DWORD
*pError, DWORD dwAInCfg, DWORD dwAInPreTrig,
DWORD dwAlInPostTrig);

Win16 API BOOL _PdAInSetCfg(HANDLE hAdapter, LPDWORD
lpError, DWORD dwAInCfg, DWORD dwAlInPreTrig,
DWORD dwAlInPostTrig);

Linux API int _PdAInSetCfg(int handle, DWORD dwAInCtg,
DWORD dwAlInPreTrig, DWORD dwAInPostTrig);

RTLinux API int pd_ain_set config(int board, u32 dwAInCfg, u32
AlnPreTrig, u32 AlnPostTrig);

QNX int pd_ain_set config(int board, u32 dwAInCfg, u32
AlnPreTrig, u32 AlnPostTrig);

This function sets analog input subsystem configuration: input mode,
trigger and clock settings. This command is valid only when the Aln

subsystem is in the

Input parameters:
HANDLE hAdapter

configuration state (acquisition disabled).

— handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)

DWORD dwAInCfg

- analog input configuration word

Aln Subsystem Configuration (AInCfg) Bits:

Al B_1 NPMODE
Ended/ Di fferenti

Al B_I NPTYPE

Al B_|I NPRANGE

Al B_CVSTARTO

Al B_CVSTART1
11 - Conti nuous

Al B_EXTCVS
(falling edge if

/1 Aln Input Mde (Single-
al if set)
/1 Aln Input Type (Unipolar/Bipolar if set)
/1 Aln Input Range (5V/ 10V if set)
/1 Aln Conv Start Ok Source (2 bits)
// 00 - SW 01 - internal, 10 - external,

/1 Aln External Conv Start (Pacer) dk Edge
set)
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Al B_CLSTARTO /1 Aln Ch List Start (Burst) Ck Source (2
bi ts)

Al B_CLSTART1 // 00 - SW 01 - internal, 10 - external,
11 - Conti nuous

Al B_EXTCLS /1 Aln External Ch List Start (Scan) CKk
Edge (falling edge if set)

Al B_|I NTCVSBASE /1 Aln Internal Conv Start C k Base
(11MHz/ 33Mhz i f set)

Al B_|I NTCLSBASE /1 Aln Internal Ch List Start C k Base
(11MHz/ 33Mhz i f set)

Al B_STARTTRI G0 /1 Aln Start Trigger Source (2 bits)
(SWExternal if set)

Al B_STARTTRI GL /1 rising edge / falling edge if set

Al B_STOPTRI QO /1 Aln Stop Trigger Source (2 bits)
(SWExternal if set)

Al B_STOPTRI G1 /1 rising edge / falling edge if set

DWORD dwAlInPreTrig — reserved. Always 0
DWORD dwAOutPreTrig — reserved. Always 0

Output parameters:
DWORD* pError — error code on failure

Mode and range table selection:

Input Mode Constant

Single-Ended, 0..5V 0

Single-Ended, 0..10V AIB_INPRANGE

Single-Ended, -5..+5V AlIB _INPTYPE

Single-Ended, -10..+10V AIB_INPTYPE + AIB_INPRANGE

Differential, 0..5V AIB_INPMODE

Differential, 0..10V AIB_INPMODE + AIB_INPRANGE

Differential, -5..+5V AIB_INPMODE + AIB_INPTYPE

Differential, -10..+10V AIB_INPMODE + AIB_INPTYPE +
AIB_INPRANGE

Triggering mode table selection:

The Analog input subsystem needs a trigger signal to start and stop
acquisition. The Trigger signal is selectable. It can be either software
command or an external pulse. External trigger is edge-sensitive. You can
select rising or falling edge to be active. If the board is set up to start on an
external trigger, all clocks will be ignored until the pulse is detected.
Acquisition continues until the stop trigger is detected.
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Trigger type Configuration

Start trigger rising edge | AOB_STARTTRIGO

Start trigger falling edge | AOB_STARTTRIGO + AOB_STARTTRIG]

Stop trigger rising edge | AOB_STOPTRIGO

Stop trigger falling edge | AOB_ STOPTRIGO+ AOB_ STOPTRIGT

Software trigger 0 (default mode is software trigger if bits are
not set)

Clocking

The PowerDAQ board has two selectable base frequencies (11 MHz and 33
MHz) to clock acquisition. Lower frequencies are obtained by dividing the
base frequency by a 24-bit number (from 1to 16M).

To calculate the result frequency use the following formula:
Acquisition Rate = Base Frequency / (divisor + 1)

To calculate the divisor use:
Divisor = (Base Frequency/Acquisition Rate)-1

Acquisition is clocked by two signals: conversion start (CV Start) and
channel list start (CL Start). You require both of these signals to start
acquisition.

There are four selectable sources for these clocks:
Software command

Internal timebase

External clock

Continuous clocking (or self-retriggerable clock)

Additionally for internal or external clocks, an active edge (rising or falling)
can be selected.

Note: The PowerDAQ board will generate an error condition each time a
clock signal is applied, before the board is ready to process it. For example, if
you clock the board with a clock frequency higher than the rated aggregate
rate, the board reports a CV/CL start error.

The CV Start clock starts the A/D conversion. The CL Start clock starts the
channel list execution. The CV Start clocks are ignored until the CL Start
pulse is sensed. If any clock is switched to continuous clocking, it re-
triggers itself immediately after board is ready to process it.
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Clock combination Typical use Configuration

CL Clock CV Clock

source source

SW Continuous | Acquire one set of data | AIB_CVSTARTO+
points (one scan). SW AIB_CVSTART1
clock causes channel list
to be executed once. The
board will wait until next
CL clock comes before
restarting.

Internal Continuous | Continuous acquisition AIB_CLSTARTO+
with accurate timebase. | AIB_CVSTARTO+
After each CL Clock AIB_CVSTART1
pulse, the channel list is
executed at the
maximum acquisition
rate. This is the most
useful mode.

External Continuous | Continuous acquisition AIB_CLSTART1+
when each run of the AIB_CVSTARTO+
channel list is triggered AIB_CVSTART1
by the external signal.

This mode is used to
synchronize external
events with scans.

Continuous | Continuous | Performs acquisition at AIB_CLSTARTO+
maximum speed AIB_CLSTARTI+
possible. Less accurate AIB_CVSTARTO+
than using the timebase. | AIB_CVSTART1

Continuous | Internal Preferable for MF AIB_CLSTARTO+

or SW boards. Do not used for | AIB_CLSTART1+

MFS board. You can
select the specific time
between conversions.
Use this type of clocking
when you want to
increase settling time
between acquisitions
especially when your
signal source has high
output impedance.

AIB_CVSTARTO+
or
AIB_CVSTARTO
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Continuous | External MF boards only. Useful AIB_CLSTARTO+

when one channel is AIB_CLSTARTI+
acquired and you want AIB_CVSTART1
to start acquisition
exactly at the external
pulse edge.

Internal Internal Rarely used. MF boards AIB_CLSTARTO+

only. Useful with slow AIB_CVSTARTO
scan rates and you need
to provide exact time
between conversions.

External External Rarely used. Gives full AIB_CLSTART1+
control of the boards AIB_CVSTART1
timing to the external
device

SW SW Rarely used. Gives full 0

control of the boards
timing to your software

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Set Conversion Clock

Function Sets analog input subsystem conversion clock
frequency

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSetCvCIk(HANDLE hAdapter, DWORD
*pError, DWORD dwClkDiv);

Win16 API BOOL _PdAInSetCvCIk(HANDLE hAdapter, LPDWORD
IpError, DWORD dwClkDiv);

Linux API int _PdAInSetCvClk(int handle, DWORD dwClkDiv);

RTLinux API int pd_ain_set cv_clock(int board, u32 clock divisor);

QNX int pd_ain_set cv_clock(int board, u32 clock divisor);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)
DWORD dwClkDiv - Aln conversion start clock divider

The function set internal Aln Conversion Start (pacer) clock configures the
DSP Timer (TMRO) to generate a clock signal using the specified divider

58



Chapter 3: Analog Input Subsystem Functions

from either a 1.0 MHz or 33.0 MHz base clock frequency (selected in
_PdAlInSetCfg).

« Configure Aln Conv Start clock Source to Internal in purpose to utilize
internal Aln Conversion Start (pacer) clock: AIB_CVSTARTO

e Use AIB_INTCVSBASE to switch between Internal Conversion Start Clock
Base (1MMHz/33Mhz if the bit is set)

 Divisor = ([Base Frequency] / [Desired Sampling Rate]) - 1;

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Set Scan Clock

Function Sets analog input subsystem scan clock frequency

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSetCICIk(HANDLE hAdapter, DWORD
*pError, DWORD dwClkDiv);

Win16 API BOOL _PdAInSetCICIk(HANDLE hAdapter, LPDWORD
IpError, DWORD dwClkDiv);

Linux AP Int _PdAInSetClClk(int handle, DWORD dwClkDiv);

RTLinux API Int pd_ain_set cl clock(int board, u32 clock divisor);

QNX Int pd_ain_set cl clock(int board, u32 clock divisor);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dwClkDiv - Aln scan start clock divider

The set internal Aln Channel List Start (scan) clock configures the DSP
Timer (TMR1) to generate a clock signal using the specified divider from
either a 11.0 MHz or 33.0 MHz base clock frequency (selected in
_PdAlInSetCfg).

e Configure Aln CL Start clock Source to Internal in purpose to utilize
internal Aln Conversion Start (scan) clock: AIB_CLSTARTO

e Use AIB_INTCLSBASE to switch between Internal Conversion Start Clock
Base (1MMHz/33Mhz if the bit is set)

e Divisor = ([Base Frequency] / [Desired Sampling Rate]) - 1;
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Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Set Channel List

Function Sets analog input subsystem channel list

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAlInSetChList(HANDLE hAdapter, DWORD
*pError, DWORD dwCh, DWORD *pdwChlList);

Win16 API BOOL _PdAInSetChList(HANDLE hAdapter, LPDWORD
IpError, DWORD dwCh, LPDWORD IpdwChList);

Linux API int _PdAInSetChList(int handle, DWORD dwcCh,
DWORD *pdwChlList);

RTLinux API int pd_ain_set channel_list(int board, u32
num_entries, u32 list[]);

QNX int pd_ain_set channel_list(int board, u32
num_entries, u32 list[]);

Input parameters (Win, Linux):

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dwCh — number of channels in list
DWORD *pdwChList — channel list data array

Input parameters (RTLinux, QNX):

int board — file descriptor of the subsystem (Linux)
u32 num_entries  — number of channels in list
u32 list[] — channel list data array

The set channel list command programs the ADC Channel/Gain List. The
ADC Channel List can contain from 1to 256 channel entries in the base
configuration with 4096 entries as an option. Writing a Channel List block
clears and overwrites the previous settings. Writing a channel list with 0
channel entries clears the channel list. There is no limit to the number of
entries that can be written to the channel list FIFO. You need to check CL
size is your application (up to 256 entries).

Configuration data word for each channel includes the channel mux
selection, gain, and slow bit setting.

Following macros are useful to program channel list (powerdag.h)
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/1 Macros for constructing Channel List entries.

#defi ne CHAN(c) ((c) & 0Ox3f)
#defi ne GAI N(Q) (((g) & 0x3) << 6)
#defi ne SLOW (1<<8)

#define CHLI ST_ENT(c,g,s) (CHAN(c) | GAIN(g) | ((s) ? SLOW:
0))

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Set Enable Conversion Bit

Function Sets analog input subsystem enable conversion bit

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAlnEnableConv(HANDLE hAdapter, DWORD
*pError, DWORD dwEnable);

Win16 API BOOL _PdAInEnableConv(HANDLE hAdapter,
LPDWORD lpError, DWORD dwEnable);

Linux API int _PdAInEnableConv(int handle, DWORD dwEnable);

RTLinux API int pd_ain_set_enable conversion(int board, int
enable);

QNX int pd_ain_set enable conversion(int board, int
enable);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dweEnable — 0: disable, 1: enable Aln conversions

The enable Aln conversions command enables or disables Aln conversions
irrespective of the Aln Conversion Start or Aln Channel List Start signals.
This command permits completing Aln configuration before the subsystem
responds to the Start trigger set up in Aln Set Configuration call.

When dwEnable = 0 Aln subsystem Start Trigger is disabled and ignored.
Conversion in progress will not be interrupted but the start trigger is
disabled from retriggering the subsystem again. When dwEnable = 1 Aln
subsystem Start Trigger is enabled and data acquisition will start on the
first valid Aln start trigger.
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Win32 Win16 | Linux | RTLinux | QNX

Function name Aln Set Events

Function Sets analog input subsystem events (when to fire irq)

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAlInSetEvent(HANDLE hAdapter, DWORD
*pError, DWORD dweEvents);

Win16 API BOOL _PdAInSetEvent(HANDLE hAdapter, LPDWORD
IpError, DWORD dweEvents);

Linux API int _PdAInSetEvents(int handle, DIWORD dwEvents);

RTLinux API int pd_ain_set _events (int board, u32 dwEvents);

QNX int pd_ain_set events (int board, u32 dwEvents);

Input parameters (Win, Linux):

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dweEvents — AlnintrStat Event configuration word

Set selected Aln AlnintrStat event bits enabling/disabling and/or clearing
individual firmware level events, thereby re-enabling the event interrupts.
AlnintrStat Bit Settings:
AIB_xxxxIm bits: 0 = disable, 1 = enable interrupt
AIB_xxxxSC bits: 0 = clear interrupt, 1 = no change

Note: Used automatically inside the driver in buffered mode, rarely used in
user code in immediate mode.
AlnIntrStat event word format is defined in pdfw_def.h

Win32 Win16 | Linux | RTLinux | QNX

Function name Aln Get Status

Function Gets analog input subsystem status

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInGetStatus(HANDLE hAdapter, DWORD
*pError, DWORD *pdwStatus);

Win16 API BOOL _PdAInGetStatus(HANDLE hAdapter, LPDWORD
IpError, LPDWORD IpdwsStatus);

Linux API int _PdAInGetStatus(int board);

RTLinux API int pd_ain_get status(int board, u32* status);

QNX int pd_ain_get status(int board, u32* status);
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Input parameters:
HANDLE hAdapter

— handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)

DWORD* dwsStatus
DWORD* pError —

The Aln Get Status

— Aln Event/Status word
error code

command obtains the current status and events,

including error events, of the AOut subsystem. Used automatically inside
the driver in buffered mode, rarely used in user code in immediate mode.
See pdfw_def.h for the AlnintrStat event word format.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Software Start Trigger

Function Pulse start trigger line when analog input is configured
to use software trigger start

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSwStartTrig(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInSwStartTrig(HANDLE hAdapter,
LPDWORD IpError);

Linux AP int _PdAInSwStartTrig(int board);

RTLinux API int pd_ain_sw_start_trigger(int board);

QNX int pd_ain_sw_start_trigger(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)

DWORD* pError —

The SW Aln start tr

error code

igger command triggers the Aln Start event to start

sample acquisition.Aln Start trigger should be in software mode (bits are
not set, see _PdAInSetCfg how to set up start trigger).
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Win32 | Win16 | Linux | RTLinux | QNX

Function Aln Software Stop Trigger

name

Function Pulse stop trigger line when analog input is configured
to use software trigger start

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSwStopTrig(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInSwStopTrig(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInSwStopTrig(HANDLE hAdapter, DWORD
*pError);

RTLinux API int pd_ain_sw_stop_trigger(int board);

QNX int pd_ain_sw_stop_trigger(int board);

Input parameters:

HANDLE hAdapte

r — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The SW Aln stop trigger command triggers the Aln Stop event to stop
sample acquisition. Aln Stop trigger should be in software mode (bits are
not set, see _PdAInSetCfg how to set up start trigger). If clocks are not

disabled, SW stop

trigger allows board to complete started channel list. This

means that you can use start/stop trigger to control acquisition without risk

of losing samples.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Software Conversion Clock

Function Pulse conversion clock line once when analog input is
configured to use software conversion clock start

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSwCvStart(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInSwCvStart(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInSwCvStart(int board);

RTLinux API int pd_ain_sw_cv_start(int board);

QNX int pd_ain_sw_cv_start(int board);
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The SW Aln conversion start command pulses the ADC Conversion Start
signal. Aln CV clock should be configured into software clock mode (see
__PdAInSetCfg for details).

Note: Do not expect to receive samples immediately after issuing this
command. It takes 1/Rate seconds to convert data. You should put a delay
between software clocking and retrieving data from the FIFO.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Software Channel List (scan) Clock

Function Pulse channel list (scan) clock line once when analog
input is configured to use software conversion clock
start

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSwClStart(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInSwClIStart(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInSwClStart(int board);

RTLinux API int pd_ain_sw_cl start(int board);

QNX int pd_ain_sw_cl start(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The SW Aln channel list start command pulses the ADC Conversion Start

signal. Aln CL clock should be configured into software clock mode (see
__PdAInSetCfg for details).
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Win32 Win16 | Linux | RTLinux | QNX

Function name | Aln Channel List Reset

Function Resets channel list (set to the first channel
programmed)

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInResetCI(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAlnResetCI(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInResetCl(int board);

RTLinux API int pd_ain_reset _cl(int board);

QNX int pd_ain_reset cl(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The reset Aln channel list command resets the ADC channel list to the first
channel in the list. This command is similar to the SW Channel List Start,
but does not enable the list for conversions.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Clear ADC FIFO

Function Discard all samples from ADC FIFO

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAlInClearData(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAlInClearData(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInResetClearData(int board);

RTLinux API int pd_ain_clear_ data(int board);

QNX int pd_ain_clear data(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code
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The clear all Aln data command clears the ADC FIFO and all Aln data
storage buffers.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Get Value

Function Retrieves one sample stored in ADC FIFO

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInGetValue(HANDLE hAdapter, DWORD
*pError, WORD *pwSample);

Win16 API BOOL _PdAInGetValue(HANDLE hAdapter, LPDWORD
IpError, LPWORD IpwSample);

Linux API int _PdAInGetValue(int handle, WORD *pwSample);

RTLinux API int pd_ain_get value(int board, u16* value);

QNX int pd_ain_get value(int board, u16* value);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code on failure

WORD* pwSample — pointer to store sample

The Aln Get Single Value command reads a single value from the ADC
FIFO. Please refer to “User Manual” for data representation.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Get Samples

Function Retrieves all sample stored in ADC FIFO

Returns 1if success, 0 if failure (Linux, QNX: number of
samples received, negative if error occurred)

Syntax:

Win32 API BOOL _PdAInGetSamples(HANDLE hAdapter, DWORD

*pError, DWORD dwMaxBufSize, WORD *pwBuf,
DWORD *pdwSamples);

Win16 API BOOL _PdAInGetSamples(HANDLE hAdapter,
LPDWORD IpError, DWORD dwMaxBufSize, LPWORD
lpwBuf, LPDWORD IpdwSamples);

Linux API int _PdAInGetSamples(int handle, DWORD
dwMaxBufSize, WORD *pwBuf, DWORD
*pdwSamples);
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RTLinux API int pd_ain_get _samples(int board, int max_samples,
uint16_t buffer[]);

QNX int pd_ain_get samples(int board, int max_samples,
uint16_t buffer[]);

Input parameters (Win):

HANDLE hAdapter — handle to adapter

DWORD* pError — error code on failure

DWORD dwMaxBufSize — maximal number of samples to receive
WORD* pwBuf — buffer to store data

DWORD* pdwSamples — pointer to store the number of samples
transferred

Input parameters (Linux):

int handle — file descriptor of the subsystem

DWORD dwMaxBufSize - maximal number of samples to receive
WORD* pwBuf — buffer to store data

DWORD* pdwSamples — pointer to store the number of samples
transferred

Input parameters (RTLinux, QNX):

int board — board number

int max_samples - maximal number of samples to receive

uint16_t buffer[] buffer to store data

Returns: number of samples transferred of negative value on error
Output parameter:

Number of samples transferred.

The Aln Get Samples command reads upto nMaxBufSize samples from the
ADC FIFO until it is empty. Each sample is stored in 16 bits (signed short
format).

Win32 | Linux | RTLinux | QNX

Function name | Get Samples using DMA transfer

Function Retrieves sample stored in ADC FIFO

Returns 1if success, 0 if failure (Linux, QNX: number of
samples received, negative if error occurred)

Syntax:

Win32 API BOOL _PdAInGetXFerSamples(HANDLE hAdapter,

DWORD *pError, DWORD dwMaxBufSize, WORD
*pwBuf, DWORD *pdwSamples);
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Linux API int _PdAInGetSamples(int handle, DWORD
dwMaxBufSize, WORD *pwBuf, DWORD
*pdwSamples);

RTLinux API int pd_ain_get xfer samples(int board, uintl6_t*
buffer);

QNX int pd_ain_get xfer_samples(int board, uint16_t*
buffer);

Input parameters (Win):

HANDLE hAdapter — handle to adapter

DWORD* pError — error code on failure

DWORD dwMaxBufSize — maximal number of samples to receive
WORD* pwBuf — buffer to store data

DWORD* pdwSamples — pointer to store the number of samples
transferred

Input parameters (Linux):

int handle — file descriptor of the subsystem

DWORD dwMaxBufSize - maximal number of samples to receive
WORD* pwBuf — buffer to store data

DWORD* pdwSamples — pointer to store the number of samples
transferred

Input parameters (RTLinux, QNX):

int board — board number

int max_samples - maximal number of samples to receive

uint16_t buffer[] buffer to store data

Returns: number of samples transferred of negative value on error

Output parameter:
Number of samples transferred.

The Aln Get Samples command reads upto nMaxBufSize samples from the
ADC FIFO until it is empty.

Differences between _PdAInGetSamples and _PdAInGetXFerSamples:

__PdAInGetSamples transfers sample-by-sample from the ADC FIFO and
checks the FIFO empty flag every time. _PdAInGetXFerSamples transfers
data from the ADC FIFO using DMA in bursts. The transfer size can be
selected using the _PdAInSetXferSize function. The selected size must be
less or equal to the number of samples stored in the ADC FIFO at the time
you call _PdAInGetXFerSamples. If the FIFO does not contain enough
samples, the buffer is padded with the last available sample.
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_PdAInGetXFerSamples is a good function to use for RT-Linux or QNX real-
time tasks, when the number of samples to retrieve is predefined.

Win32 | Linux | RTLinux | QNX

Function name | Get Samples using DMA transfer

Function Retrieves sample stored in ADC FIFO

Returns 1if success, 0 if failure (Linux, QNX: O if succeed,
negative if error occurred)

Syntax:

Win32 API BOOL _PdAlInSetXferSize (HANDLE hAdapter, DWORD
*pError, DWORD pdwSamples);

Linux API int _PdAInSetXferSize(int handle, DWORD size)

RTLinux API int pd_ain_set xfer_ size(int board, u32 size);

QNX int pd_ain_set xfer_ size(int board, u32 size);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

DWORD size — size of the DMA transfer (16, 32, ..., [ADC FIFO Size])

Set up DMA transfer burst size. It can only be a power of two starting
from 2. There is no need to use XFer is you are transferring less then 16
samples.

Warning: Do not use this function with asynchronous (buffered) mode. It
will hang up your PC. Use _PdAInReset to return to default settings

Analog Input buffered mode functions

Buffered mode analog input is available for Windows and Linux platforms.
It uses a big buffer (Advanced Circular Buffer — ACB) allocated in virtual
memory and locked into physical pages to store data. It allows you to
process very high acquisition rates on non-realtime OSes. QNX and RTLinux
driver implementations do not support buffered mode due to it realtime
nature.
Analog Input buffered mode function set includes:

« Buffer management functions (see chapter 2).

¢ Initialization /Cleanup functions

¢ Event management functions

e Data retreiving functions
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See PdAInSetCfg() for analog input configuration information and
“PowerDAQ User Manual”.

Win32 Win16 | Linux | |

Function name | Aln Async Init

Function Initialize analog input asynchronous (buffered)
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInAsyncinit(HANDLE hAdapter, DWORD
*pError, ULONG dwAInCfg, ULONG
dwAInPreTrigCount, ULONG dwAlnPostTrigCount,
ULONG dwAInCvClkDiv, ULONG dwAInCICIkDiv,
ULONG dwEventsNotify, ULONG dwChListChan,
PULONG pdwChList);

Win16 API BOOL _PdAInAsynclnit(HANDLE hAdapter, LPDWORD

IpError,

DWORD dwAlInCfg, DWORD dwAlInPreTrigCount,
DWORD dwAlInPostTrigCount, DWORD dwAInCvClkDiv,
DWORD dwAInCICIkDiv, DWORD dwEventsNotify,
DWORD dwChlListChan, LPDWORD IpdwChlList);

Linux API int _PdAInAsyncinit(int handle, ULONG dwAInCfg,
ULONG dwAlInPreTrigCount, ULONG
dwAInPostTrigCount, ULONG dwAInCvClkDiv, ULONG
dwAInCICIkDiv, ULONG dwEventsNotify, ULONG
dwChListChan, PULONG pdwChlList);

The Aln Initialize Asynchronous Buffered Acquisition function initializes the
configuration.

This function does NO checking on the hardware configuration parameters,
it is the responsibility of the DLL to verify that the parameters are valid for
the device type being configured. It program must pass correct parameters
to the function based on the hardware used.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

DWORD dwAlInCfg — analog input configuration DWORD (see
pdfw_def.h)
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Aln Subsystem Configuration (AInCfg) Bits (see _PdAInSetCfg for
additional information):

AIB_INPMODE — Aln Input Mode (Single-Ended/Differential if set)
AIB_INPTYPE — Aln Input Type (Unipolar/Bipolar if set)
AIB_INPRANGE — Aln Input Range (5V/10V if set)
AIB_CVSTARTO — Aln Conv Start Clk Source (2 bits)
AIB_CVSTART1 — 00 - SW, 01 - internal, 10 - external, 11 - Continuous
AIB_EXTCVS — Aln External Conv Start (Pacer) Clk Edge (falling edge if
set)
AIB_CLSTARTO — AlIn Ch List Start (Burst) Clk Source (2 bits)
AIB_CLSTARTT — 00 - SW, 01 - internal, 10 - external, 11 - Continuous
AIB_EXTCLS — Aln External Ch List Start (Burst) Clk Edge

(falling edge if set)
AIB_INTCVSBASE — Aln Internal Conv Start Clk Base (11MHz/33Mhz if set)
AIB_INTCLSBASE — Aln Internal Ch List Start Clk Base (11MHz/33Mhz if
set)
AIB_STARTTRIGO — Aln Start Trigger Source (2 bits) (SW/External if set)
AIB_STARTTRIG1 — rising edge / falling edge if set
AIB_STOPTRIGO — Aln Stop Trigger Source (2 bits) (SW/External if set)
AIB_STOPTRIG1 — rising edge / falling edge if set

All other bits are to be used internally

DWORD dwAlInPreTrigCount - reserved, keep it O
DWORD dwAlInPostTrigCount — reserved, keep it O

DWORD dwAInCvClkDiv - sets the value for the conversion (CV) clock
divider. The CV clock can come from either an 11 MHz or 33 MHz base
frequency. The divider then reduces this frequency down to a specific
sampling frequency. Due to a feature in the DSP counter operation, the
divider value needs to be one count less than the value you want to utilize.
dwAInCvClkDiv = (base frequency / acquisition rate) — 1 (l.e. If you want
a divider value of 23, you should set the dwAInCvClkDiv parameter to 22.)

DWORD dwAInCICIkDiv - sets the value for the channel list (CL) clock
divider. The CL clock can come from either an 11 MHz or 33 MHz base
frequency. The divider then reduces this frequency down to a specific scan
frequency. Due to a feature in the DSP counter operation, the divider value
needs to be one count lower than the value you want to utilize

If the selected frequency is higher than the possible conversion or scan

rate, the board ignores pulses coming before it is ready to process the next
sample/scan.
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DWORD dweEventsNotify - this flag tells the driver upon which events it
should notify the application. Each bit of the value references a specific
event as listed in the table below.

Event configuration:

EStartTrig — Start trigger received, operation started
eStopTrig — Stop trigger received, operation stopped
elnputTrig — Subsystem specific input trigger (if any)
eDataAvailable — New data available
eScanDone — Scan done (for future use)
eFrameDone — One or more frames are done
eFrameRecycled — Cyclic buffer frame recycled
(i.e. an unread frame is over-written by new data)
eBufferDone — Buffer done
eBufferWrapped — Cyclic buffer wrapped
eConvError — Conversion clock error - pulse came before board is ready to
process it
eScanError — Scan clock error
eBufferkError — Buffer over/under run error
eStopped — Operation stopped (possibly because of error)
eTimeout — Operation timed out
eAllEvents — Set/clear all events

DWORD dwAlInScanSize - indicates the number of channels in each scan
PDWORD pdwChlList - specify the pointer to the channel list array.

Win32 Win16 | Linux | |

Function name | Aln Async Term

Function Terminate analog input asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInAsyncTerm(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAInAsyncTerm(int handle);

The Aln Terminate Asynchronous Buffered Acquisition function terminates
and releases the memory allocated for buffered acquisition.
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Win32 Win16 | Linux | |

Function name | Aln Async Start

Function Starts analog input asynchronous (buffered) operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInAsyncStart(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInAsyncStart(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInAsyncStart(int handle);

The Aln Start Asynchronous Buffered Acquisition function starts buffered

acquisition.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Win32 Win16 | Linux | |

Function name | Aln Async Stop

Function Stops analog input asynchronous (buffered) operation

Returns 1if success, O if failure (Linux: O if succeed, negative if

error occurred)

Syntax:

Win32 API BOOL _PdAInAsyncStop(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInAsyncStop(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdAInAsyncStop(int handle);

The Aln Stop Asynchronous Buffered Acquisition function stops buffered

acquisition.
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Win32 Linux | | | r3

Function name | Get Aln Buffer State

Function Returns current state of analog input buffered
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInGetBufState(HANDLE hAdapter, DWORD

*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdAInGetBufState(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansinBuffer]
DWORD *pScanindex  — pointer to buffer index of first scan

DWORD *pNumValidScans — pointer to number of valid scans available

The Aln Get Scans function returns the oldest scan index in the DAQ buffer
and releases (recycles) frame(s) of scans that had been obtained
previously.

pScanindex and pNumValidScans are in scans.

To find out offset of the first sample available use:
WORD* pOffset = pInBuffer + pScanindex*dwScanSize

If the circular buffer is used and head of the buffer is less than the tail,
the first call to this function returns scans from the tail position to the end
of the buffer. Subsequent calls return scans from the beginning of the
buffer until the head. The user application always receives non-wrapped
chunks of data.

Assume that the buffer has four frames, 256 scans each. Total capacity of

the buffer is 1024 scans. Wraparound mode is used. _PdAInGetBufState()
each time when driver reports eFrameDone event.
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Case # | Head | Tail Requested Scanindex ValidScans
1 0 255 1024 0 266
2 266 511 256 266 256
3 522 255 1024 522 502
0 255 1024 0 256

Case 1. Head is less than the tail. All available scans are requested. Function
returns 256+ scans (256 scans of the first frame plus whatever number of
scans acquired between time of notification and _PdAInGetBufState call. In
this example, use 10).

Case 2. Head is less than the tail. Exactly one frame of scans is requested.
Function returns exactly 256 scans.

Case 3. Head is bigger than the tail. Buffer is wrapped around. First call to
the function returns all scans available from the tail to the end of the
buffer. Consecutive calls to the function returns remainder from the
beginning of the buffer to the current tail.

Win32 | Linux | | |

Function Get Aln Buffer State

name

Function Returns current state of analog input buffered operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInGetScans(HANDLE hAdapter, DWORD
*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdAInGetScans(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

This function is identical to _PdAInGetBufState() and is is used for

compatibility.

Win32

Function name

Set Aln Private Event

Returns

1if success, O if failure

Syntax:

Win32 API

BOOL _PdAlInSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);
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Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in analog input subsystem.

Linux specific:

Linux driver provides two ways of event notification: using SIGIO and
blocking read().

See PdSetAsyncNotify() and _PdWaitForEvent() for details.

Win32 | | |

Function name | Clear Aln Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdAlInClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of the event by the

driver and closes the notification event handle. This function is to be used
in conjunction with _PdAInSetPrivateEvent().
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Analog Output Subsystem Functions

Analog Output immediate mode functions
(PD2-MF/S boards only)

Analog output immediate (or synchronous) mode functions allow access to
all resources of the PowerDAQ MF(S) analog input subsystem.

Function set includes commands:

e to reset analog output subsystem state

» set up configuration (including type of clocking and triggering),

» clock conversion start

e clock start/stop trigger line

e put samples into DAC FIFO

« set DMA transfer size and transfer samples using DMA

Note: PowerDAQ Il AO boards have a separate set of functions with _PdAO
prefix. Do not use functions with _PdAQut prefix for PD2-AO-xx boards
excluding some circumstances defined in this manual. See chapters 4.3 and
4.4 if you have a PD2-AO-xx board.

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Reset

Function Reset analog output subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOQOutReset(HANDLE hAdapter, LPDWORD
IpError);

Linux AP int _PdAOutReset(int board, DWORD *pkError);

RTLinux API int pd_aout_reset(int board);

QNX int pd_aout_reset(int board);

This function resets the analog output subsystem: trigger and clock
settings, DAC FIFOs, and all state machines. To continue analog input
operation after this function has been called you have to set up the board
again. This will reset voltages at both analog outputs to 0 (zero).
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Input parameters:
HANDLE hAdapter

— handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)

Output parameters:

DWORD* pError —

error code on failure

Win32 Win16 | Linux | RTLinux | QNX

Function name AOut Set Configuration

Function Configures analog output subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAQutSetCfg(HANDLE hAdapter, DWORD
*pError, DWORD dwAOutCfg, DWORD
dwAOutPostTrig);

Win16 API BOOL _export loadds PdAOQutSetCfg(HANDLE
hAdapter, LPDWORD IpError, DWORD dwAOQOutCfg,
DWORD dwAOutPostTrig);

Linux API Int _PdAOutSetCfg(int handle, DWORD dwAOutCfg,
DWORD dwAOutPostTrig);

RTLinux API Int pd_aout_set config(int board, u32 config, u32
posttrig);

QNX Int pd_aout_set config(int board, u32 config, u32
posttrig);

Input parameters:
HANDLE hAdapter

— handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)

DWORD* pError —

error code on failure

DWORD dwAOutCfg — analog output configuration DWORD
DWORD dwAOutPostTrig — reserved, pass 0 to the function

The set AOut configuration command sets the operating configuration of
the AOut subsystem. This command is valid only when the AOut subsystem
is in the configuration state (acquisition disabled).

AQut Subsystem Configuration (AInCfg) Bits:

AOB_CVSTARTO — AOut Conv (Pacer) Start Clk Source (2 bits)

AOB_CVSTART1 — 00 - SW, 01 - internal, 10 - external
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AOB_EXTCVS — AQut External Conversion (Pacer) Clock Edge (Rising edge
if zero/falling edge if set)

AOB_STARTTRIGO — AOut Start Trigger Source (2 bits) (SW /external if
set)

AOB_STARTTRIGT — (rising edge if zero/falling edge if set)
AOB_STOPTRIGO — AOut Stop Trigger Source (2 bits) (SW/external if set)
AOB_STOPTRIGT — (rising edge if zero/falling edge if set)
AOB_REGENERATE — Switch to regenerate mode - use DAC FIFO as
circular buffer

AOB_AOQOUT32 — Set this bit if you would like to use regenerate mode with
PD2-AQO-xx board

AOB_INTCVSBASE — AQut Internal Conv Start Clk Base (11MHz/33Mhz if
set)

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Set Conversion Clock

Function Sets analog output subsystem conversion clock
frequency

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAQutSetCvClk(HANDLE hAdapter, DWORD
*pError, DWORD dwClkDiv);

Win16 API BOOL _PdAOutSetCvClk(HANDLE hAdapter, LPDWORD
IpError, DWORD dwClkDiv);

Linux API int _PdAOutSetCvClk(int handle, DWORD dwClkDiv);

RTLinux API int pd_aout_set cv_clock(int board, u32
clock divisor);

QNX int pd_aout_set cv_clock(int board, u32

clock divisor);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD dwClkDiv - APit conversion start clock divider

This function sets the internal AOut Conversion Start (pacer) clock,
configures the DSP Timer (TMR2) to generate a clock signal using the
specified divider from 11.0 MHz base clock frequency.

e Configure AOut Conv Start clock Source to Internal to utilize
internal Conversion Start (pacer) clock: AOB_CVSTARTO

e Divisor = ([11MHz] / [Desired Sampling Rate]) - 1;
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Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Get Status

Function Gets analog output subsystem status

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutGetStatus(HANDLE hAdapter, DWORD
*pError, DWORD *pdwsStatus);

Win16 API BOOL _PdAOutGetStatus(HANDLE hAdapter,
LPDWORD IpError, LPDWORD IpdwsStatus);

Linux AP int _PdAOutGetStatus(int board);

RTLinux API int pd_aout get status(int board, u32* status);

QNX int pd_aout get status(int board, u32* status);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

DWORD* dwStatus — AOut Event/Status word

The AOut Get Status command obtains the current status and events,
including error events, of the AOut subsystem. This function is used
automatically inside the driver in buffered mode, rarely used in user code in
immediate mode.

See pdfw_def.h for the AQutintrStat event word format.

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Set Enable Conversion Bit

Function Sets analog output subsystem enable conversion bit

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutEnableConv(HANDLE hAdapter,
DWORD *pError, DWORD dwEnable);

Win16 API BOOL _PdAOutEnableConv(HANDLE hAdapter,
LPDWORD IpError, DWORD dwEnable);

Linux API int _PdAOutEnableConv(int handle, DWORD
dwEnable);

RTLinux API int pd_aout_set _enable conversion(int board, int
enable);
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QNX int pd_aout_set_enable conversion(int board, int
enable);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

DWORD dwEnable — 0O: disable, 1: enable AOut conversions

The enable AQut conversions command enables or disables AOut
conversions irrespective of the AOut Conversion Clock signal or Start
Trigger. During configuration and following

an error condition the AOut conversion process is disabled and must be re-
enabled to perform subsequent conversions.

This command permits the completing AOut configuration before the
subsystem responds to the Start trigger.

PD_AONCVEN = 0: AOut subsystem Start Trigger is disabled and ignored.
Conversion in progress will not be interrupted but the start trigger is
disabled from retriggering the subsystem again.

PD_AONCVEN = 1:  AOut subsystem Start Trigger is enabled and D/A
output will start on the first valid AOut start trigger.

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Software Start Trigger

Function Pulse start trigger line when analog input is configured
to use software trigger start

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAInSwStartTrig(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAInSwStartTrig(HANDLE hAdapter,
LPDWORD IpError);

Linux AP int _PdAInSwStartTrig(int board);

RTLinux API int pd_ain_sw_start_trigger(int board);

QNX int pd_ain_sw_start_trigger(int board);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)
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DWORD* pError — error code

The SW AOQut start trigger command triggers the AOut Start event to start
value output.

Software trigger should be selected in _PdAOutSetCfg Block mode only.
The SW AOQut start trigger command triggers the AOut Start event to start
D/A conversion. AOut Start trigger should be in software mode (bits are
not set, see PdAOutSetCfg how to set up start trigger).

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Software Stop Trigger

Function Pulse stop trigger line when analog input is configured
to use software trigger start

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAQutSwStopTrig(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOutSwStopTrig(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAOutSwStopTrig(HANDLE hAdapter, DWORD
*pError);

RTLinux API int pd_aout_sw_stop_trigger(int board);

QNX int pd_aout_sw_stop_trigger(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The SW AOut stop trigger command triggers the AOut Stop event to stop
D/A conversion. Aln Stop trigger should be set in software mode (bits are
not set, see _PdAOutSetCfg how to set up start trigger).

Software trigger should be selected in _PdAOutSetCfg block mode only

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Software Conversion Clock

Function Pulse conversion clock line once when analog input is
configured to use software conversion clock start
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Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutSwCvStart(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOutSwCvStart(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAOutSwCvStart(int board);

RTLinux API int pd_aout _sw_cv_start(int board);

QNX int pd_aout_sw_cv_start(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

The SW AOut conversion start command pulses the D/A Conversion Start
signal. Analog output will be set up into buffered mode and the buffer will
be loaded using _PdAOutPutBlock(). AOut CV clock should be configured
to software clock mode (see PdAOQutSetCfg for details). To use this
function you should select SW clock in _PdAOutSetCfg, load buffer using
_PdAOutPutValues with the appropriate number of

values and then clock them out (convert to analog) one by one.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Clear DAC FIFO

Function Discard all samples from the DAC FIFO

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutClearData(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAQutClearData(HANDLE hAdapter,
LPDWORD lpError);

Linux AP int _PdAOutResetClearData(int board);

RTLinux API int pd_aout clear_data(int board);

QNX int pd_aout clear data(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code
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The clear all AOut data command clears the DAC latch and all AOut data
storage buffers.

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Put Value

Function Output one 24-bit value into both AOut channels

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutPutValue(HANDLE hAdapter, DWORD
*pError, DWORD dwValue);

Win16 API BOOL _PdAOQOutPutValue(HANDLE hAdapter, LPDWORD
IpError, DWORD dwValue);

Linux API int _PdAOutPutValue(int handle, DWORD dwValue);

RTLinux API int pd_aout_put_value(int board, u32 dwValue);

QNX int pd_aout put_value(int board, u32 dwValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

DWORD dwValue — value to write

The AOut put single value command writes a single value to be converted
and output by the specified DAC.

This function works only with PD2-MF(S) boards. To set up the output
value for PD2-AO series, use _PdAO32Write().

There is a fixed Channel List for the analog output on the PD2-MF(S)
boards. The channel list always contains channel 0 and 1 and are updated
simultaneously.

Note: The two channels are updated at the same time, therefore you have to
configure both DACs to the same mode of operation.

Data Format

31 24 23 12 11 0

Unused 1 12-bit output data 12-bit output data
for Aout1 1 for Aout 0

Analog Output Data Format
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The analog outputs have a fixed output range of +/- 10V. Data
representation is straight binary. To convert voltage into binary codes use
the following formula.

HexValue = ((Voltage + 10.0V) / 20.0) * OxFFF

The two Hex values for Aout channel 0 and 1 respectively can be combined
to write to the analog output as follows:

Value To_ Write = (HexValuel << 12) OR (HexValue0)

Win32 Win16 | Linux | RTLinux | QNX

Function name | AOut Put Block

Function Output one 24-bit value into both AOut channels

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutPutBlock(HANDLE hAdapter, DWORD
*pError,
DWORD dwValues, DWORD *pdwBuf, DWORD
*pdwCount);

Win16 API BOOL _PdAQutPutBlock(HANDLE hAdapter, LPDWORD
IpError, DWORD dwValues, LPDWORD IpdwBuf,
LPDWORD lpdwCount);

Linux API int _PdAOutPutBlock(int handle, DWORD dwValues,
DWORD *pdwBuf, DWORD *pdwCount);

RTLinux API int pd_aout_put_block(int board, u32 dwNumValues,
u32* pdwBuf, u32* pdwCount);

QNX int pd_aout put_block(int board, u32 dwNumValues,
u32* pdwBuf, u32* pdwCount);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int board — file descriptor of the subsystem (Linux)
DWORD* pError — error code

DWORD dwNumValues — number of values in buf to output
DWORD *pdwBuf — buffer containing values to output
DWORD *pdwCount — number of values successfully written

The AOut put block command writes a block of values to the DAC FIFO
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This function can be used either with PD2-MF(S) or PD2-AO series boards.
To use it with PD2-A0 boards AOB_AOUT32 bit should be set in AOut
configuration word. The DAC FIFO size is 2048 samples. If the DAC FIFO is
not empty, the function returns the number of values it was able to write
until the FIFO becomes full.

Analog Output asynchronous mode functions
(PD2-MFx board)

Buffered mode analog output is available for Windows and Linux
platforms. It uses a large buffer (Advanced Circular Buffer — ACB)
allocated in virtual memory and locked into physical pages to store data. It
allows high D/A rates on non-realtime OSes. QNX and RTLinux driver
implementations do not support buffered mode due to its’ realtime nature.
Analog Input buffered mode function set includes:

« Buffer management functions (see chapter 2).

¢ Initialization /Cleanup functions

¢ Event management functions

e Data transferring functions

See PdAOutSetCfg() for analog output configuration information and
“PowerDAQ MF(S) User Manual”.

Win32 Linux | | | 3

Function name | AOut Async Init

Function Initialize analog output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOAsyncinit(HANDLE hAdapter, DWORD

pError, DWORD dwAOutCfg, DWORD
dwAOutCvClkDiv, DWORD dwEventNotify, DWORD
dwChlListSize, PDWORD pdwChlList);

Linux API int _PdAOAsyncinit(int handle, DWORD dwAOutCfg,
DWORD dwAOutCvClkDiv, DWORD dwEventNotify,
DWORD dwChlListSize, PDWORD pdwChList);

Initialize Asynchronous Buffered Acquisition function initializes the
configuration.
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This driver function does NO checking on the hardware configuration
parameters, it is the responsibility of the DLL to verify that the parameters
are valid for the device type being configured.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code

DWORD dwAOutCfg — Aln configuration word
DWORD dwAOutCvClkDiv — conv. start clk div.
DWORD dwEventsNotify — subsys user events notif.

dwAOutCfg represents a variety of configuration parameters ( see
pdfw_def.h):

AQut Subsystem Configuration (AInCfg) Bits:

AOB_CVSTARTO — AOut Conv (Pacer) Start Clk Source (2 bits)
AOB_CVSTART1 — 00 - SW, 01 - internal, 10 - external

AOB_EXTCVS — AOut External Conv (Pacer) Clock Edge rising edge/falling
edge if set

AOB_STARTTRIGO — AOut Start Trigger Source (2 bits) (SW /external
falling edge if set)

AOB_STARTTRIGT — not use

AOB_STOPTRIGO — AOut Stop Trigger Source (2 bits) (SW/external falling
edge if set)

AOB_STOPTRIGT1 — not use

AOB_REGENERATE — Switch to regenerate mode - use DAC FIFO as
circular buffer

AOB_INTCVSBASE — DOut Internal Conv Start Clk Base (11MHz/33Mhz if
set)

If waveform size is less then 2048 values uploads all values directly to the
DAC FIFO using _PdAOutPutValues. If the size is bigger then 2048 values,
driver will upload needed number of values when DAC FIFO becomes half-
full. No events generated but eBufferError.

All other bits are used internally
dwAOutCvClkDiv sets the value for the conversion (CV) clock divider.

The CV clock can come from 11 MHz base frequency. The divider then
reduces this frequency down to a specific conversion frequency. Due to a
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feature in the DSP counter operation, the divider value needs to be one
count less than the value you want to use.

dwAInCvClkDiv - (base frequency / acquisition rate) — 1

(Example: If you want a divider value of 23, you should set the
dwAOutCvClkDiv parameter to 22.)

If the selected frequency is higher then the possible conversion rate, the
board ignores pulses received until it is ready to process next sample

dwEventsNotify flag tells the driver upon which events it should notify the
application. Each bit of the value references a specific event as listed in
the table below

Event configuration:

eStartTrig Start trigger received, operation started

eStopTrig Stop trigger received, operation stopped

eFr aneDone One or nore frames are done

eBuf f er Done Buf f er done

eBuf ferWapped Cyclic buffer w apped

eConvError Conversion clock error - pul se cane before
board is ready to process it

eBuf ferError Buf fer over/under run error

eSt opped Operation stopped (possibly because of error)

eAl | Event s Set/clear all events

Notes: PDx-MFx analog output only; See _ PdAQOutPutValue for analog
output format

Win32 Win16 | Linux | | 13

Function name | AOut Async Term

Function Terminate analog outbuffered) operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAQutAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOutAsyncTerm(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAOutAsyncTerm(int handle);

Terminate Asynchronous Buffered Acquisition function terminates and
releases memory allocated for buffered output.
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PDx-MFx analog output only

Win32 Win16 | Linux | | 13

Function name | AOut Async Start

Function Starts analog output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOQutAsyncStart(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOQutAsyncStart(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAOutAsyncStart(int handle);

The AO Start Asynchronous Buffered Operation function starts buffered

output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Win32 Win16 | Linux | | r3

Function name | AOut Async Stop

Function Stops analog output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOutAsyncStop(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAOutAsyncStop(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdAOutAsyncStop(int handle);
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The Aln Stop Asynchronous Buffered Operation function stops buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Win32 Linux | Linux | |

Function name | Get AOut Buffer State

Function Returns current state of analog output buffered
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL PdAOutGetBufState(HANDLE hAdapter,

DWORD *pError, DWORD NumScans, DWORD
*pScanindex, DWORD *pNumValidScans);
Linux API int _PdAOutGetBufState(int handle, DWORD
NumScans, DWORD *pScanindex, DWORD
*pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansinBuffer]
DWORD *pScanindex  — pointer to buffer index of first scan

DWORD *pNumValidScans — pointer to number of valid scans available

This function gets the current state of the analog output buffer and
informs the application of how many samples can be accepted and where
to put them.

Before starting buffered analog output you have to fill a whole buffer with
data. The driver sets eFrameDone event when one or more frames become
available for refill. The driver continues to output data from the next frame
at this time. After _PdAOutGetBufState() is called, the driver marks the
buffer from pScanindex to pScanindex+pNumValidScans as refilled.

The AOut Get Buffer State function returns the oldest released index in the

DAQ buffer and the size of the data outputed area. pScanindex and
pNumValidScans are in scans.
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To find out the offset of the first sample available use:
WORD* pOffset = pInBuffer + pScanindex*dwScanSize

If a circular buffer is used and head of the buffer is less then the tail, the
first call to this function returns scans from the tail position to the end of
the buffer. Subsequent calls return scans from the beginning of the buffer
until the head. The user application always receives non-wrapped chunks to
fill with data.

Notes: PDx-MFx analog output only. We can update both of AOut channels
at the same time only. The channel list size is always fixed at 2. You have to
allocate the buffer using _PdAcquireBuffer with the ScanSize always equal 2.

Special mode:

If AIB_ DWORDVALUES flag in _PdAcquireBuffer() dwMode parameter is
selected you have to pack both channels values into one DWORD. Values
for both channels are packed in one DWORD. Channel O occupies bits from
0 to 11 and channel 1 from 12 to 23.

Win32 | | |

Function name | Set AOut Private Event

Function Creates event object for analog input subsystem and
register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdAOutSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in analog output subsystem.

Linux specific:

The Linux driver provides two ways of event notification: using SIGIO and
blocking read(). See _PdSetAsyncNotify() and _PdWaitForEvent() for
details.
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Win32 | | |

Function name | Clear AOut Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdAOQutClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of events by the driver
and closes the notification event handle. This function is to be used in
conjuncation with _ PdAOutSetPrivateEvent().

Analog Output immediate mode functions
(PD2-A0 board)

PowerDAQ PD2-AO family has a separate set of immediate mode
functions. These functions will not work with PowerDAQ PD2-MF(S)
multifunction boards.

QNX and RTLinux drivers do not have built-in functions for PD2-AO family.
You have to include the library with these functions into your module.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Reset AO board

Function Resets all AO outputs into OV state

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAO32Reset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAO32Reset(HANDLE hAdapter, DWORD
*pError);

Linux AP int _PdAO32Reset(int handle);

RTLinux API int _PdAO32Reset(int handle);

QNX int _PdAO32Reset(int handle);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
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PDWORD pError — error code on failure

Resets PD2-AOxx subsystem to OV state.

Win32 Win16 | Linux | RTLinux | QNX

Function name | Write to AO board

Function Writes value to specified channel of the AO board and
convert it immediately

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAO32Write(HANDLE hAdapter, DWORD
*pError, WORD wChannel, WORD wValue);

Win16 API BOOL _PdAO32Write(HANDLE hAdapter, DWORD
*pError, WORD wChannel, WORD wValue);

Linux API int _PdAO32Write(int handle, WORD wChannel,
WORD wValue);

RTLinux API int _PdAO32Write(int handle, WORD wChannel,
WORD wValue);

QNX int _PdAO32Write(int handle, WORD wChannel,
WORD wValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

WORD wChannel — number of channel to write to
WORD wValue — value to write

PD2-AOQ uses straight binary data encoding where 0x0000 is —10V, Ox7fff
— 0V and Oxffff is - +10V

Win32 Win16 | Linux | RTLinux | QNX

Function name | WriteHold to AO board

Function Writes value to the buffer of specified channel of the
AO board and holds it until PdAO32Update() call

Returns 1if success, O if failure (Linux: O — success, negative if

error occurred)
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Syntax:

Win32 API BOOL _PdAO32WriteHold(HANDLE hAdapter, DWORD
*pError, WORD wChannel, WORD wValue);

Win16 API BOOL _PdAO32WriteHold(HANDLE hAdapter, DWORD
*pError, WORD wChannel, WORD wValue);

Linux API int _PdAO32WriteHold(int handle, WORD wChannel,
WORD wValue);

RTLinux API int _PdAO32WriteHold(int handle, WORD wChannel,
WORD wValue);

QNX int _PdAO32WriteHold(int handle, WORD wChannel,

WORD wValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

WORD wChannel — number of channel to write to
WORD wValue — value to write

PD2-AO uses straight binary data encoding where 0x0000 is —10V, Ox7fff
— 0V and Oxffff is - +10V

Win32 Win16 | Linux | RTLinux | QNX

Function name | Update AO board

Function Updates voltages on analog outputs

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdAO32Update (HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdAO32Update (HANDLE hAdapter, DWORD
*pError);

Linux AP int _PdAO32Update (int handle);

RTLinux API int PdAO32Update (int handle);

QNX int _PdAO32Update (int handle);

Update all outputs with previously written values

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure
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Use this function in conjuncation with _PdAO32Write. Write values to the
DACs you want to update. Values will be stored in these registers.
_PdAO32Update outputs stored values to DACs

Win32 Win16 | Linux | RTLinux | QNX

Function name | Set Update Channel

Function Sets channel number that triggers update line upon
write to it

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAO32SetUpdateChannel (HANDLE hAdapter,
DWORD *pError, WORD wChannel, BOOL bEnable);

Win16 API BOOL _PdAO32SetUpdateChannel (HANDLE hAdapter,
DWORD *pError, WORD wChannel, BOOL bEnable);

Linux API int _PdAO32SetUpdateChannel (int handle, WORD
wChannel, int bEnable);

RTLinux API int _PdAO32SetUpdateChannel (int handle, WORD
wChannel, int bEnable);

QNX int _PdAO32SetUpdateChannel (int handle, WORD

wChannel, int bEnable);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

WORD wChannel — number of channel to select/unselect as update
channels

BOOL bEnable — action. 1 — select, 0 - unselect

Set channel number writen to update all values

You can set the channel that will trigger the DACs update line. You might
want to write and hold data to all needed registers using
_PdAO32WriteHold() and then update them on the last write to the
selected register.
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Analog Output asynchronous mode functions
(PD2-A0 board)

Win32 Linux | | | r3

Function name | AO Async Init

Function Initializate asynchronous operation for PD2-AO series
board

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOAsyncInit(HANDLE hAdapter, PDWORD

pError, DWORD dwAOutCfg, DWORD
dwAOutCvClkDiv, DWORD dwEventNotify, DWORD
dwChlListSize, PDWORD pdwChlList);

Linux API int _PdAOAsyncinit(int handle, PDWORD pError,
DWORD dwAOutCfg, DWORD dwAOutCvClkDiv,
DWORD dweEventNotify, DWORD dwChListSize,
PDWORD pdwChlList);

Initialize Asynchronous Buffered Acquisition function initializes the
configuration.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor to open subsystem (Linux)
PDWORD pError — error code

DWORD dwAOutCfg — Aln configuration word
DWORD dwAOutCvClkDiv — conv. start clk div.
DWORD dwEventsNotify — subsys user events notif.
DWORD dwcChListSize — size of the channel list
PDWORD pdwChlList — channel list data array

This driver function does NO checking on the hardware configuration

parameters, it is the responsibility of the DLL to verify that the parameters
are valid for the device type being configured.
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DWORD dwAOutCfg - this represents a variety of configuration parameters
(from pdfw_def.h:)

AQut Subsystem Configuration (AInCfg) Bits:

AOB_CVSTARTO — AOut Conv (Pacer) Start Clk Source (2 bits)
AOB_CVSTART1 — 00 - SW, 01 - internal, 10 - external

AOB_EXTCVS — AOut External Conv (Pacer) Clock Edge rising edge /falling
edge if set

AOB_STARTTRIGO — AOut Start Trigger Source (2 bits) (SW/external rising
edge if set)

AOB_STOPTRIGO — AOut Stop Trigger Source (2 bits) (SW /external rising
edge if set)

AOB_REGENERATE — Switch to regenerate mode - use DAC FIFO as
circular buffer

If the waveform size is less than 2048 values, upload all values directly to
the DAC FIFO using _PdAOutPutValues. If the size is larger than 2048
values, the driver will upload the required number of values when DAC FIFO
becomes half-full. No events are generated but eBufferError.

All other bits are used internally.

DWORD dwAQutCvClkDiv - sets the value for the conversion (CV) clock
divider.

The CV clock can come from 11 MHz base frequency. The divider then
reduces this frequency down to a specific conversion frequency. Due to a
feature in the DSP counter operation, the divider value needs to be one
count less than the value you want to utilize.

dwAInCvClkDiv - (base frequency / acquisition rate) — 1 (example: If you
want a divider value of 23, you should set the dwAOutCvClkDiv parameter
to 22.)

If the selected frequency is higher then the possible conversion rate, the
board ignores pulses until it is ready to process the next sample.

dwEventsNotify (DWORD) - this flag tells the driver upon which events it
should notify the application. Each bit of the value references a specific
event as listed in the table below.

Event configuration:

eStartTrig Start trigger received, operation started
eStopTrig Stop trigger received, operation stopped
eFr aneDone One or nore frames are done

eBuf f er Done Buf f er done

eBuf f er Wapped Cyclic buffer wapped
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eConvError Conversion clock error - pul se came before board
is ready to process it

eBufferError Buf f er over/under run error

eSt opped Oper ation stopped (possibly because of error)

eAl | Events Set/clear all events

Channel list for the PD2-AO boards has following format

6 5 4 0
e e e oo - -
| UA | WH channel # |
S R ——

Update All (UA) bit.

If bit #6 is selected (set to 1) all analog output channels are updated when
this channel is written. If no new data was written the previous data is
used and output remain unchanged.

Write And Hold (WH) bit.

When bit #5 is selected (set to 1) data written to the DAC is stored in the
input buffer. DAC output will be updated when the command is issued.

If the channel list size is equal to zero, data will be transferred into the
DAC FIFO unchanged

Notes: PD2-AO boards only

Win32 Linux | | | r3

Function name | AO Async Term

Function Terminate analog output (buffered) operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdAOAsyncTerm(int handle);

Terminate Asynchronous Buffered Acquisition function terminates buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure
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Note: PD2-AO-xx analog output on

Win32 Linux | | | r3

Function name | AO Async Start

Function Starts analog output asynchronous (buffered)
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOAsyncStart(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdAOAsyncStart(int handle);

The AOut Start Asynchronous Buffered Operation function starts buffered

output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Notes: PD2-AO boards only

Win32 Linux | | | 13

Function name | AO Async Stop

Function Stops analog output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOAsyncStop(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdAOAsyncStop(int handle);

The AOut Stop Asynchronous Buffered Operation function stops buffered

output.

Input parameters:
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HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Notes: PD2-AO boards only

Win32 Linux | | | r3

Function name | Get AO Buffer State

Function Returns current state of analog output buffered
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdAOGetBufState(HANDLE hAdapter, DWORD

*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdAOGetBufState(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansinBuffer]
DWORD *pScanindex  — pointer to buffer index of first scan

DWORD *pNumValidScans — pointer to number of valid scans available

The function gets the current state of the analog output buffer and
informs the application of how many samples can be accepted and where
to put them.

Before starting buffered analog output you have to fill a whole buffer with
data. The driver sets eFrameDone event when one or more frames become
available for refill. The driver continues to output data from the next frame
. After _PdAOGetBufState() is called the driver marks the buffer from
pScanindex to pScanindex+pNumValidScans as refilled.

The AOut Get Buffer State function returns the oldest released index in the
DAQ buffer and the size of the outputed data area. pScanindex and
pNumValidScans are in scans.

To find out the offset of the first sample available use:

WORD* pOffset = pInBuffer + pScanindex*dwScanSize
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If the circular buffer is used and the head of the buffer is less then the
tail, first call to this function returns the scans from the tail position to the
end of the buffer. Subsequent calls return scans from the beginning of the
buffer until the head. User applications always receive non-wrapped chunks
to fill with data.

Notes: PD2-A0 analog output boards only

Win32 | | | r3

Function name | Set AO Private Event

Function Creates event object for analog input subsystem of AO
board and register it with the driver

Returns 1if success, O if failure

Syntax:

Win32 API BOOL _PdAOSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when the event situation occurs in analog output
subsystem.

Linux specific:

The Linux driver provides two ways of event notification: using SIGIO and
blocking read(). See _PdSetAsyncNotify() and _PdWaitForEvent() for
details.

Win32 | | | r3

Function name | Clear AO Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, O if failure

Syntax:

Win32 API BOOL _PdAOClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
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HANDLE *phNotifyEvent — handle to notification event
The Clear Private Event function disables signaling of the event by the

driver and closes the notification event handle. This function is to be used
in conjuncation with _PdAQOSetPrivateEvent().
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Digital I/0 Subsystem
Functions
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Digital 1/0 Subsystem Functions

Digital Input/Output immediate mode
functions (PD2-MFx board)

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIn Reset

Function Resets Pdx-MFx or PD2-AO digital input subsystem

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdDInReset(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdDInReset(int handle);

RTLinux API int pd_din_reset(int board);

QNX int pd_din_reset(int board);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)

DWORD *pError

— pointer to last error status

Command clears all digital input configuration settings and latches.

Notes: PDx-MFx and PD2-AO boards only. See _PdDIO... functions for
PD2-DIO board family

Win32 Win16 | Linux | RTLinux | QNX

Function name | DOut Reset

Function Resets Pdx-MFx or PD2-AO digital output subsystem

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOutReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdDOutReset(HANDLE hAdapter, LPDWORD

IpError);
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Linux API int _PdDOutReset(int handle);
RTLinux API int pd_dout_reset(int board);
QNX int pd_dout_reset(int board);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)

DWORD *p€Error

— pointer to last error status

Command clears all digital output lines (set to 0).

Notes:
PDx-MFx and PD2-A0O boards only. See _PdDIO... functions for PD2-DIO
board family
Win32 Win16 | Linux | RTLinux | QNX
Function name | Din Set Config
Function Sets digital input subsystem configuration for
immediate mode
Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)
Syntax:
Win32 API BOOL PdDInSetCfg(HANDLE hAdapter, DWORD
*pError, DWORD dwDInCfg);
Win16 API BOOL PdDInSetCfg(HANDLE hAdapter, LPDWORD
IpError, DWORD dwDInCfg);
Linux API int _PdAInSetCfg(int handle, DWORD dwDInCtg);
RTLinux API int pd_din_set config(int board, u32 dwDInCfg);
QNX int pd_din_set config(int board, u32 dwDInCfg);

The set DIn configuration command sets the operating configuration for
the DIn subsystem.

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int board — file descriptor of the subsystem (Linux)

DWORD *pError

— pointer to last error status

DWORD dwAInCfg - digital input configuration word

Eight lower DIn lines on PD2-MFx boards are edge-sensitive. You can
program DIn to generate an interrupt when a particular line changes state.
File pdfw_def.h contains the following definition, where x = [0..7]
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DIB_xCFGO DiIn Bit x sets rising edge to fire interrupt
DIB_xCFGT1 DiIn Bit x sets falling edge to fire interrupt

[ ]

Notes: PD2-DIO boards have their own set of functions. See _PdDIOxxx

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIn Get Status

Function Gets digital input subsystem input levels and latches

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInGetStatus(HANDLE hAdapter, DWORD
*pError, DWORD* pdwEvents);

Win16 API BOOL _PdDInGetStatus(HANDLE hAdapter, LPDWORD
IpError, DWORD* pdwEvents);

Linux API int _PdDInGetStatus(int handle, DWORD* dwEvents);

RTLinux API int pd_din_get status(int board, u32* dwEvents);

QNX int pd_din_get status(int board, u32* dwEvents);

The Get DIn Status command obtains the current input levels and the
currently latched input change events of all digital input signals.

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD *pdwEvents — word for storing input status word:
Bits O - 7. Digital Input Bit Level (i.e. current level)
Bits 8 - 15: Digital Input Bit Trigger Status (latched data)

Notes: See pdfw_def.h for details (DIB_LEVELx and DIB_INTRXx bits)

Only one bit of status per line is available. If you programmed the board to
generate an interrupt, say, on any edge of line 0, bit 8 will not tell you which
edge caused the event.

To find this out you need to analyze bit O for current line state and bit 8 for
latched event.
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Win32 | Win16 | Linux | RTLinux | QNX

Function Din Read

name

Function Read digital input subsystem input levels

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInRead(HANDLE hAdapter, DWORD *pError,
DWORD* pdwValue);

Win16 API BOOL _PdDInRead(HANDLE hAdapter, LPDWORD
IpError, DWORD* pdwValue);

Linux API int _PdDInRead(int handle, DWORD* pdwValue);

RTLinux API int pd_din_read inputs(int board, u32 *pdwValue);

QNX int pd_din_read inputs(int board, u32 *pdwValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD *pdwValue — word for storing input lines state

The DIn Read Data command obtains the current input levels of all 16
digital input lines for the PD2-MFx series or 8 digital input lines for PD-MF
series or PD2-AO series.

Note: PDx-MFx and PD2-AO boards only. See _PdDIO... functions for PD2-
DIO board family

Win32 Win16 | Linux | RTLinux | QNX

Function name | DOut Write

Function Writes digital output subsystem output levels

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOutWrite(HANDLE hAdapter, DWORD
*pError, DWORD dwValue);

Win16 API BOOL _PdDOutWrite(HANDLE hAdapter, LPDWORD
IpError, DWORD dwValue);

Linux API int _PdDOutWrite(int handle, DWORD dwValue);

RTLinux API int pd_dout write outputs(int board, u32 dwValue);

QNX int pd_dout_write outputs(int board, u32 dwValue);
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status
DWORD dwValue — word for storing input lines state

The DOut Write Data command writes values to all 16 digital output lines
for PD2-MFx series or 8 digital input lines for PD-MF or PD2-AQO series.

Note: PDx-MFx and PD2-AO boards only. See _PdDIO... functions for PD2-
DIO board family

Win32 Win16 | Linux | RTLinux | QNX

Function name | Din Clear Data

Function Clears digital input latch

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInClearData(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdDInClearData(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdDInClearData(int handle);

RTLinux API int pd_din_clear_data(int board);

QNX int pd_din_clear data(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status

The clear all DIn latched data command clears all stored Din data.
Notes: Use this function after the program has informed that changes
occured on digital line and status was read using _PdDInGtStatus. Calling

this funstion will clear bits 8-15 of the status word
PDx-MFx boards only. See _PdDIO... functions for PD2-DIO board family
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Win32 | | |

Function name | Set DIn Private Event

Function Creates event object for digital input subsystem and
register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdDInSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event. Use
__PdDInSetCfg() to set up line states you want to

be notified on.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in digital input subsystem.

Linux specific:

The Linux driver provides two ways of event notification: using SIGIO and
blocking read(). See _PdSetAsyncNotify() and _PdWaitForEvent() for
details.

Win32 | | |

Function name | Clear Din Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdDInClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of events by the driver

and closes the notification event handle. This function is to be used in
conjuncation with _PdDInSetPrivateEvent().
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Digital Input/Output immediate mode
functions (PD2-DIO board)

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Reset

Function Resets PD2-DIO digital input subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL PdDIOReset(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdDIOReset(int handle);

RTLinux API int _PdDIOReset(int board);

QNX int _PdDIOReset(int board);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)

DWORD *p€Error

— pointer to last error status

Command clears all digital input configuration settings and latches.

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-

AO families

Win32 | Win16 | Linux | RTLinux | QNX

Function DIO Enable Output

name

Function Select input or output state of DIO lines

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOEnableOutput(HANDLE hAdapter, DWORD
*pError, DWORD dwRegMask);

Win16 API BOOL _PdDIOEnableOutput(HANDLE hAdapter,
LPDWORD lpError, DWORD dwRegMask);

Linux API int _PdDIOEnableOutput(int handle, DWORD
dwRegMask);

RTLinux API int _PdDIOEnableOutput(int board, u32 dwRegMask);

QNX int _PdDIOEnableOutput(int board, u32 dwRegMask);
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD dwRegMask — mask of the registers to enable output

Function sets the digital lines to input (tri-stated) or output (driven) mode.

dwRegMask selects which of 16-bit register sets DIn and which sets DOut.
If register is set in Din, it's tristated. PD2-DIO64 uses only the four lower
bits of dwRegMask and PD2-DIO128 — eight of them. Rest of the bits
should be set to zero.

dwRegMask format: r7 r6 r5 r4 r3 r2 r1 r0. 1 in the dwRegMask means
that the register is selected for output. 0 means that register is selected for
input. Example: To select registers 0,1 and 4,5 for output dwRegMask =
0x33 ( 00110011 )

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Latch All

Function Select input or output state of DIO lines

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOLatchAll(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister);

Win16 API BOOL _PdDIOLatchAll(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister);

Linux API int _PdDIOLatchAll(int handle, DWORD dwRegister);

RTLinux API int _PdDIOLatchAll(int handle, DIWORD dwRegister);

QNX int _PdDIOLatchAll(int handle, DWORD dwRegister);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD dwRegister — number of register to latch (however if registers 0
to 3 are selected function latches bank 0, if registers 4 to 7 are selected it
latches bank 1)
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Latch the state of all inputs in a bank. This function strobe latch signal and
data presents on the input lines is clocked into registers. Use this function
to latch all inputs at the same time (simultaneously) and function
_PdDIOSimpleRead to read latched registers one by one (without re-
latching them).

Note:

Function latches data for only one bank (16 x 4 lines). If you use PD2-
DIO128 board with two banks you might need to call this function twice - first
time for the bank 0 (dwRegister = 0) and second time for the bank 1
(dwRegister = 4)

PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-AO
families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Simple Read

Function Reads value stored in the digital input buffer

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOSimpleRead(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister, DWORD *pdwValue);

Win16 API BOOL _PdDIOSimpleRead(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister, DWORD *pdwValue);

Linux API int _PdDIOSimpleRead(int handle, DWORD dwRegister,
DWORD *pdwValue);

RTLinux API int _PdDIOSimpleRead(int handle, DWORD dwRegister,
DWORD *pdwValue);

QNX int _PdDIOSimpleRead(int handle, DWORD dwRegister,
DWORD *pdwValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status
DWORD dwRegister — number of register to read

Returns value stored in the latch without strobing of latch signal
Notes: Function doesn't return tha actual state of Din lines but rather data

stored when latch was strobed last time.
PD2-DIO boards only. See _PdDIn functions forMFx or AO families
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Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Read

Function Latches and reads value stored in the digital input
buffer

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIORead(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister, DWORD *pdwValue);

Win16 API BOOL _PdDIORead(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister, DWORD *pdwValue);

Linux API int _PdDIORead(int handle, DWORD dwRegjister,
DWORD *pdwValue);

RTLinux API int _PdDIORead(int handle, DWORD dwRegister,
DWORD *pdwValue);

QNX int _PdDIORead(int handle, DWORD dwRegister,

DWORD *pdwValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status
DWORD dwRegister — number of register to read

Strobe latch line for the register specified and returns value stored in the
latch.

Notes: Use this function to retrieve state of the inpupts immediately
PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-AO
families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Write

Function Writes value specified to digital output buffer

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOWrite(HANDLE hAdapter, DWORD
*pError, DWORD dwRegister, DIWORD dwValue);

Win16 API BOOL _PdDIOWrite(HANDLE hAdapter, DWORD

*pError, DWORD dwRegister, DIWORD dwValue);
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Linux API int _PdDIOWrite(int handle, DWORD dwRegister,
DWORD dwValue);

RTLinux API int _PdDIOWrite(int handle, DWORD dwRegister,
DWORD dwValue);

QNX int _PdDIOWrite(int handle, DWORD dwRegister,
DWORD dwValue);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD dwRegister — number of register to read
DWORD dwValue — value (16-bit) to write to the register

Write values to digital output register

Notes: When used, this function call value is written to the output register. To
see actual voltages on the ouputs, specified register shall be configured as
output using _PdDIOEnableQutput

PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-A0O
families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Propagation Enable

Function Enables generation of "Write” (Prop) pulse upon write
to specified register

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdDIOPropEnable(HANDLE hAdapter, DWORD
*pError, DWORD dwRegMask);

Win16 API BOOL _PdDIOPropEnable(HANDLE hAdapter, DWORD
*pError, DWORD dwRegMask);

Linux API int _PdDIOPropEnable(int handle, DWORD dwRegister,
DWORD dwRegMask);

RTLinux API int _PdDIOPropEnable(int handle, DWORD dwRegister,
DWORD dwRegMask);

QNX int _PdDIOPropEnable(int handle, DWORD dwRegister,

DWORD dwRegMask);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
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int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD dwRegMask — enable mask

PD2-DIO boards have a special line "Write” ("Propagate”) to inform external
devices about data that has been writen to the output. You can select
“write" to which register causes the "propagate” pulse.

dwRegMask format is <r7 r6 r5 r4 r3 r2 r1 r0> where rx are 16-bit registers.
PD2-DIO64 has only fours registers, PD2-DIO128 eight.

1in the dwRegMask means that write to this register will cause a pulse on
the "porpagate” line

0 in the dwRegMask means that write to this register will not affect this
line

Example: dwRegMask = 0xFO. It means that any write to the bank 1 will
cause pulse on "propagate” line and writes to the bank 0 will not.

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO External Latch Enable

Function Set or clear external latch enable bit for specified bank

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOExtLatchEnable(HANDLE hAdapter,
DWORD *pError, DWORD dwRegister, BOOL bEnable);

Win16 API BOOL _PdDIOExtLatchEnable(HANDLE hAdapter,
LPDWORD IpError, DWORD dwRegister, DWORD
dwEnable);

Linux API int _PdDIOExtLatchEnable(int handle, DWORD
dwRegister, BOOL bEnable);

RTLinux API int _PdDIOExtLatchEnable(int handle, DWORD
dwRegister, BOOL bEnable);

QNX int _PdDIOExtLatchEnable(int handle, DWORD
dwRegister, BOOL bEnable);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD dwRegister — register bank (0 or 4)
DWORD bEnable —
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bEnable = 0 - disable external latch line (default)
bEnable = 1 - enable external latch line

You can enable or disable external latch line for each register bank
separately. If the "latch” line is enabled, a pulse on this line will cause input
registers to store input signal levels. You can use PdDIOExtLatchRead
function to find out what data latched or did not. Use
__PdDIOSimpleRead() function to read latched data

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO External Latch Read

Function Reads external latch enable bit for specified bank

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOExtLatchRead(HANDLE hAdapter,
DWORD *pError, DWORD dwRegister, BOOL *blLatch);

Win16 API BOOL _PdDIOExtLatchRead(HANDLE hAdapter,
LPDWORD IpError, DWORD dwRegister, BOOL
*blLatch);

Linux API int _PdDIOExtLatchRead(int handle, DWORD
dwRegister, BOOL *blLatch);

RTLinux API int _PdDIOExtLatchRead(int handle, DWORD
dwRegister, BOOL *blatch);

QNX int _PdDIOExtLatchRead(int handle, DWORD
dwRegister, BOOL *blLatch);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD dwRegister — register bank (0 or 4)
BOOL* blatch — pointer to latch state

Returns status of the external latch line. External latch pulse sets external
latch status bit to "1". This function clears external latch status bit.

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families
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Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Set Interrupt Mask

Function Set bitmask to specify interrupt conditions

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOSetIntrMask(HANDLE hAdapter, DWORD
*pError, DWORD* dwintMask);

Win16 API BOOL _PdDIOSetIintrMask(HANDLE hAdapter,
LPDWORD lpError, DWORD* dwIntMask);

Linux API int _PdDIOSetIntrMask(int handle, DWORD*
dwintMask);

RTLinux API int _PdDIOSetIntrMask(int handle, DWORD*
dwlintMask);

QNX int _PdDIOSetIntrMask(int handle, DWORD*
dwlintMask);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD* dwintMask — pointer to interrupt mask array (8 DWORDs)

This function sets up an interrupt mask. The PD2-DIO is capable to
generate a host interrupt when a selected bit changes its state. dwintMask
is array of 8 DWORDs each of them correspondes to one register of PD2-
DIO board. Only lower 16 bits are valid

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families

Win32 Win16 | Linux | RTLinux | QNX

Function name | DIO Get Interrupt Data

Function Returns cause of interrupt

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIOGetIntrMask(HANDLE hAdapter, DWORD
*pError, DWORD* dwlIntData, DWORD* dwEdgeData);

Win16 API BOOL _PdDIOGetIntrMask(HANDLE hAdapter,
LPDWORD IpError, DWORD* dwIntData, DWORD*
dwEdgeData);
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Linux API int _PdDIOGetIntrMask(int handle, DWORD*
dwintData, DWORD* dwEdgeData);

RTLinux API int _PdDIOGetIntrMask(int handle, DWORD*
dwintData, DWORD* dwEdgeData);

QNX int _PdDIOGetIntrMask(int handle, DWORD*
dwintData, DWORD* dwEdgeData);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD* dwintData  — array to store int data (8 DWORDs)
DWORD* dwEdgeData — array to store edge data (8 DWORDs)

The function returns the cause of an interrupt. dwintData contains "1" in
the position where bits have changed their states. Only LSW is valid.
dwEdgeData bits are valid only in the positions where dwlIntData contains
"1"s. If a bit is "1" - rising edge caused the interrupt, if a bit is "0" - falling
edge occurs.

Notes: PD2-DIO boards only. See _PdDIn functions for PD2-MFx or PD2-
AO families and dwEdgeData and dwintData with dwintMask to mask "in
significant" bits

This mode is not compatible with asynchronous mode

Win32 Win16 | Linux | RTLinux | QNX
Function name | DIO Enable Interrupt
Function Enables or disables interrupt generation on line state
change
Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)
Syntax:
Win32 API BOOL _PdDIOIntrEnable(HANDLE hAdapter, DWORD
*pError, DWORD dwEnable);
Win16 API BOOL _PdDIOIntrEnable(HANDLE hAdapter, DWORD
*pError, DWORD dwEnable);
Linux API int _PdDIOIntrEnable(int handle, DWORD dwEnable);
RTLinux API int _PdDIOIntrEnable(int handle, DWORD dwEnable);
QNX int _PdDIOIntrEnable(int handle, DWORD dwEnable);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
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int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD dwEnable — 0: disable, 1: enable DIO interrupts

This function enables or disables host interrupt generation for the PD2-DIO
board. Use _PdDIOSetIntrMask to set up the DIO interrupt mask

Digital Input asynchronous mode functions
(PD2-DIO board)

Buffered mode digital input is available for Windows and Linux platforms.
It uses a large buffer (Advanced Circular Buffer — ACB) allocated in virtual
memory and locked into physical pages to store data. It allows high
acquisition rates on non-realtime OSes. QNX and RTLinux driver
implementations do not support buffered mode due to it realtime nature.
Digital Input buffered mode function set includes:

e Buffer management functions (see chapter 2).

» Initialization /Cleanup functions

e Event management functions

« Data retriving functions

See "PowerDAQ User Manual” for additional information.

Win32 Linux | | | 13

Function name | DIn Async Init

Function Initialize digital input asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIAsyncInit(HANDLE hAdapter, DWORD

*pError, ULONG dwDInCfg, ULONG dwDInCvClkDiv,
ULONG dwEventsNotify, ULONG dwChListChan,
ULONG dwfirstChan);

Linux API int _PdDIAsyncInit(int handle, ULONG dwDInCfg,
ULONG dwDInCvClkDiv, ULONG dwEventsNotify,
ULONG dwChListChan, ULONG dwFirstChan);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
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DWORD *pError — pointer to last error status

DWORD dwDInCfg — Aln configuration word

DWORD dwDInCvClkDiv — conv. start clk div.

DWORD dwEventsNotify — subsys user events notif.

DWORD dwChListChan — number of channels in list (1,2,4,8)
DWORD dwfFirstChannel — channel number to start from

Initialize Asynchronous Buffered Acquisition function initializes the
configuration for buffered acquisiton. The channel list is fixed starting
from dwpFirstChannel and has dwChListChan size. For example, if
dwfFirstChannel = 1 and dwChListChan = 4 causes scan size equal 4
(channels 1 thru 4).

This driver function does NO checking on the hardware configuration
parameters, it is the responsibility of the DLL to verify that the parameters
are valid for the device type being configured.

Configuration:
dwDInCfg (DWORD) - this represents a variety of configuration
parameters. (from pdfw_def.h)

Din Subsystem Configuration (AInCfg) Bits:

Al B_CVSTARTO /1 Din Conv Start Ck Source (2 bits)

Al B_CVSTART1 /1 00 - SW 01 - internal, 10 - external

Al B_EXTCVS /1 Din External Conv Start (Pacer) dk Edge
/1l (falling edge if set)

AIB_ INTCVSBASE // Din Internal Conv Start Ok Base

(11MHz/ 33Mhz i f set)

AlB_ STARTTRIG // Din Start Trigger Source (2 bits)

(SWExternal falling edge if set)

AlB_STARTTRIGL // not use

Al B_STOPTRI Q0 /1 Din Stop Trigger Source (2 bits)

(SWExternal falling edge if set)

Al B_STOPTRI GL /'l not use

All other bits are internally

dwDInCvClkDiv (DWORD) - sets the value for the conversion (CV) clock
divider. The CV clock can come from either an 11 MHz or 33 MHz base
frequency. The divider then reduces this frequency down to a specific
sampling frequency. Due to a feature in the DSP counter operation, the
divider value needs to be one count less than the value you want to utilize.
dwDInCvClkDiv - (base frequency / acquisition rate) — 1. (Example: If you
want a divider value of 23, you should set the dwAInCvClkDiv parameter to
22.)
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If selected the frequency is higher then possible conversion or scan rate,
the board ignores pulses come before it is ready to process the next

sample/scan.

dwEventsNotify (DWORD) - this flag tells the driver upon which events it
should notify the application. Each bit of the value references a specific
event as listed in the table below

Event configuration:

EstartTrig
eStopTrig

eDat aAvai | abl e
eFraneDone
eFranmeRecycl ed

eBuf f er Done
eBuf f er W apped
eConveError

eBuf ferError
eSt opped

eTi neout

eAl | Event s

Start trigger received,
Stop trigger received,
New dat a avail abl e

One or nore frames are done
Cyclic buffer frame recycled (i.e.
frame is over-witten by new data)
Buf f er done

Cyclic buffer wapped

Conversion clock error - pulse cane before
board is ready to process it

Buf f er over/under run error

Oper ation stopped (possibly because of error)
Qperation tined out

Set/clear all events

operation started
oper ation stopped

an unread

dwChListChan (DWORD) - indicates the number of channels in each scan

Note: PD2-DIO boards only

Win32 Linux | | | r3

Function name | DIn Async Term

Function Terminate digital input asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDIAsyncTerm(int handle);

The DIn Terminate Asynchronous Buffered Acquisition function terminates
buffered acquisition
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PD2-DIO boards only

Win32 Linux | | | 3

Function name | DIn Async Start

Function Starts digital input asynchronous (buffered) operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDIAsyncStart(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDIAsyncStart(int handle);

The DIn Start Asynchronous Buffered Acquisition function starts buffered

acquisition.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PD2-DIO boards only

Win32 Linux | | | 13

Function name | DIn Async Stop

Function Stops digital input asynchronous (buffered) operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInAsyncStop(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDInAsyncStop(int handle);

The DIn Stop Asynchronous Buffered Acquisition function stops buffered

acquisition.
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PD2-DIO boards only

Win32 Linux | | | 3

Function name | Get DIn Buffer State

Function Returns current state of digital input buffered
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDInGetBufState(HANDLE hAdapter, DWORD

*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdDInGetBufState(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansinBuffer]
DWORD *pScanindex  — pointer to buffer index of first scan

DWORD *pNumValidScans — pointer to number of valid scans available

The DIn Get Scans function returns the oldest scan index in the DAQ buffer
and releases (recycles) frame(s) of scans that had been obtained
previously.

pScanindex and pNumValidScans are in scans.

To find out the offset of the first sample available use:
WORD* pOffset = pInBuffer + pScanindex*dwScanSize

If the circular buffer is used and the head of the buffer is less then the
tail, the first call to this function returns scans from the tail position to the
end of the buffer. Subsequent calls return scans from the beginning of the
buffer until the head. The user application always receives non-wrapped
chunk of data. Let's assume that the buffer has four frames, 256 scans
each. Total capacity of the buffer is 1024 scans. Wraparound mode is used.
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_ PdDInGetBufState() should be called each time when driver reports

eFrameDone event.

Case # | Head Tail Requested Scanindex ValidScans
1 0 255 1024 0 266
2 266 511 256 266 256
3 522 255 1024 522 502
0 255 1024 0 256

Case 1. Head is less than the tail. All available scans are requested. Function
returns 256+ scans (256 scans of the first frame plus whatever number of
scans acquired between time of notification and _PdDInGetBufState call. In
this example let’s put it 10).

Case 2. Head is less than the tail. Exactly one frame of scans is requested.
Function returns exactly 256 scans.

Case 3. Head is bigger then a tail. Buffer is wrapped around. First call to
the function returns all scans available from the tail to the end of the
buffer. Consecutive calls to the function returns remainder from the
beginning of the buffer to current tail.

Note: PD2-DIO boards only

Win32 | | | r3
Function name | Set DIn Private Event

Function Creates event object for analog input subsystem and
register it with the driver

Returns 1if success, O if failure

Syntax:

Win32 API BOOL _PdDISetPrivateEvent(HANDLE hAdapter,

HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in digital input subsystem.
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Linux specific:

The Linux driver provides two ways of event notification: using SIGIO and
blocking read(). See _PdSetAsyncNotify() and _PdWaitForEvent() for
details.

Note: PD2-DIO boards only

Win32 | | |

Function name | Clear Din Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdDIClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of an event by the driver
and closes the notification event handle. This function is to be used in
conjuncation with _PdDInSetPrivateEvent().

Note: PD2-DIO boards only

Digital Output asynchronous mode functions
(PD2-DIO board)

Win32 Linux | | | r3

Function name | DOut Async Init

Function Initialize digital output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOAsyncInit(HANDLE hAdapter, DWORD

pError, DWORD dwDOutCfg, DWORD
dwDOutCvClkDiv, DWORD dwEventNotify, DWORD
dwChlListSize, PDWORD pdwChlList);
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Linux API int _PdDOAsynclInit(int handle, DWORD dwDOutCfg,
DWORD dwDOutCvClkDiv, DWORD dwEventNotify,
DWORD dwChlListSize, PDWORD pdwChList);

Initialize Asynchronous Buffered Acquisition function initializes the
configuration.

This driver function does NO checking on the hardware configuration
parameters, it is the responsibility of the DLL to verify that the parameters
are valid for the device

type being configured.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code

DWORD dwDOutCfg — Aln configuration word

DWORD dwDOutCvClkDiv  — conversion start clock divisor
DWORD dweEventsNotify — DOut subsystem user events to notify
DWORD dwcChlListSize — channel list size

DWORD* pdwChList — array of DWORDs representing channel list

Configuration:

dwDOutCfg (DWORD) - this represents a variety of configuration
parameters

(from pdfw_def.h).

DOut Subsystem Configuration (AInCfg) Bits:

AOB_CVSTARTO — DOut Conv (Pacer) Start Clk Source (2 bits)
AOB_CVSTART1 — 00 - SW, 01 - internal, 10 - external

AOB_EXTCVS — DOut External Conv (Pacer) Clock Edge rising edge/falling
edge if set

AOB_STARTTRIGO — DOut Start Trigger Source (2 bits) (SW/external
falling edge if set)

AOB_STARTTRIGT — not use

AOB_STOPTRIGO — DOut Stop Trigger Source (2 bits) (SW/external falling
edge if set)

AOB_STOPTRIGT1 — not use

AOB_REGENERATE — Switch to regenerate mode - use DAC FIFO as
circular buffer

AOB_INTCVSBASE — DOut Internal Conv Start Clk Base (11MHz/33Mhz if
set)
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All other bits are to be used internally.

dwDOutCvClkDiv (DWORD) - sets the value for the conversion (CV) clock
divider.

The CV clock can come from 11 MHz base frequency. The divider then
reduces this frequency down to a specific conversion frequency. Due to a
feature in the DSP counter operation, the divider value needs to be one
count less than the value you want to utilize.

dwAInCvClkDiv - (base frequency / acquisition rate) — 1. (Example: If you
want a divider value of 23, you should set the dwDOutCvClkDiv parameter
to 22.)

If selected frequency is higher than the possible conversion rate, board
ignores pulses coming in before it is ready to process next sample.

dwEventsNotify (DWORD) - this flag tells the driver upon which events it
should notify the application. Each bit of the value references a specific
event as listed in the table below

Event configuration:

eStartTrig Start trigger received, operation started

eStopTrig Stop trigger received, operation stopped

eFr aneDone One or nore frames are done

eBuf f er Done Buf f er done

eBuf f er W apped Cyclic buffer wapped

eConvError Conversion clock error - pul se cane before
board is ready to process it

eBuf ferError Buf fer over/under run error

eSt opped Operation stopped (possibly because of error)

eAl | Events Set/clear all events

Channel list for the PD2-DIO boards has the following format

2 0
O

| channel # |
- -+

Notes: PD2-DIO boards only. If “Fixed DMA” mode is set, dwChListSize
represents size of the channel list (it will be a power of 2: 1, 2, 4, 8) and
pdwChList points to DWORD where the first scan sequence channel is
stored.
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Win32 Linux | | | r3

Function name | DOut Async Term

Function Terminate analog output (buffered) operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDOAsyncTerm(int handle);

Terminate Asynchronous Buffered Output function terminates buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PD2-DIO boards only

Win32 Linux | | | r3

Function name | DOut Async Start

Function Starts analog output asynchronous (buffered)
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOAsyncStart(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDOAsyncStart(int handle);

The DOut Start Asynchronous Buffered Operation function starts buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure
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Notes: PD2-DIO boards only

Win32 Linux | | | 13

Function name | DOut Async Stop

Function Stops digital output asynchronous (buffered) operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdDOAsyncStop(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdDOAsyncStop(int handle);

The DOut Stop Asynchronous Buffered Operation function stops buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Notes: PD2-DIO boards only

Win32 Linux | | | r3

Function name | Get DOut Buffer State

Function Returns current state of digital output buffered
operation

Returns 1if success, 0 if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL PdDOGetBufState(HANDLE hAdapter, DWORD

*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdDOGetBufState(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansinBuffer]
DWORD *pScanindex — pointer to buffer index of first scan
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DWORD *pNumValidScans — pointer to number of valid scans available

The function gets current state of digital output buffer and informs the
application of how many samples can be accepted and where to put them.

Before starting buffered digital output you have to fill a whole buffer with
data. The driver sets eFrameDone event when one or more frames become
available for refilling. The driver continues to output data from the next
frame at this time. After _PdAOGetBufState() is called, the driver marks
the buffer from pScanindex to pScanindex+pNumValidScans as filled.

The DO Get Buffer State function returns the oldest released index in the
DAQ buffer and the size of already output area. pScanindex and
pNumValidScans are in scans.

To find out offset of the first sample available use:
WORD* pOffset = pInBuffer + pScanindex*dwScanSize

If the circular buffer is used and the head of the buffer is less than the tail
, the first call to this function returns scans from the tail position to the
end of the buffer. Subsequent calls return scans from the beginning of the
buffer untill the head. The user application always receives non-wrapped
chunks to fill with data.

Notes: PD2-DIO digital output only.

Special mode:

If AIB_ DWORDVALUES flag in _PdAcquireBuffer() dwMode parameter is
selected you have to pack both channels values into one DWORD. Values
for both channels are packed in one DWORD. Channel O occupies bits from
0 to 11 and channel 1 from 12 to 23.

Win32 | | | r3

Function name | Set DOut Private Event

Function Creates event object for analog input subsystem of AO
board and register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdDOSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
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HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets driver to
signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when the event situation occurs in the digital output
subsystem.

Linux specific:

Linux driver provides two ways of event notification: using SIGIO and
blocking read().

See _PdSetAsyncNotify() and _PdWaitForEvent() for details.

Win32 | | | r3

Function name | Clear DOut Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, O if failure

Syntax:

Win32 API BOOL _PdDOClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of events by the driver

and closes the notification event handle. This function is to be used in
conjuncation with _PdDOSetPrivateEvent().
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Counter-Timer Subsystem Functions

General UCT access functions

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Reset

Function Resets PDx-MFx counter-timer subsystem

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctReset(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdUctReset(HANDLE hAdapter, LPDWORD
IpError);

Linux API int _PdUctReset(int handle);

RTLinux API int pd_uct_reset(int board);

QNX int pd_uct reset(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)

DWORD *p€Error

— pointer to last error status

Command clears all counter-timer input configuration settings and latches.

Notes: PDx-MFx boards only.

Win32 Linux | | | r3

Function name | UCT Set Mode

Function Sets PDx-MFx counter-timer mode

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctSetMode(HANDLE hAdapter, DWORD*
pError, DWORD dwCounter, DWORD dwSource,
DWORD dwMode);

Linux API int _PdUctSetMode(int handle, DWORD dwCounter,

DWORD dwSource, DWORD dwMode);

Preconfigures UCT to use in particular mode.
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status
DWORD dwCounter — counter to use
DWORD dwSource — clock and gate sources
DWORD dwMode — mode to use

dwMode — see 82C54 datasheet (modes 0-5)
UCT_MDEVENTCNT - event counting
UCT_MDPULSEGEN - pulse generation

UCT _MDTRAINGEN - pulse train generation
UCT _MDSQWAVEGEN - square wave generation
UCT_MDEVENTGEN - driver event generation

DWORD dwCounter = 0,1 or 2

DWORD dwSource =

UCT _INTIMHZCLK - 1MHz internal timebase

UCT _EXTERNALCLK - external clock

UCT_SWCLK - sw strobes

UCT_UCTOOUTCLK - output of UCTO as a clock combine clock source with
gate source:

UCT _SWGATE - software controls gates

UCT HWGATE - external gating

Notes: PDx-MFx boards only. If SW gate is selected it's set to "low”,
Use PdUctSwSetGate to control SW gates

Win32 Linux | | 13

Function name | UCT Write Value

Function Writes 16-bit value to specified counter-timer

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctWriteValue(HANDLE hAdapter, DWORD*
pError, DWORD dwCounter, WORD wValue);

Linux API int _PdUctWriteValue(int handle, DWORD dwCounter,

WORD wValue);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
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DWORD *p€Error

— pointer to last error status

DWORD dwCounter — counter to use
WORD wValue — value to write

Notes: PDx-MFx boards only

Win32 Linux | | | 13

Function name | UCT Read Value

Function Reads 16-bit value to specified counter-timer

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctReadValue(HANDLE hAdapter, DWORD*
pError, DWORD dwCounter, WORD* wValue);

Linux API int _PdUctReadValue(int handle, DWORD dwCounter,
WORD* wValue);

Input parameters:
HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)

DWORD *p€Error

— pointer to last error status

DWORD dwCounter — counter to use
WORD* wValue — pointer to store read value

Notes: PDx-MFx boards only

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Set Config

Function Sets PDx-MFx counter-timer subsystem configuration

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctSetCfg(HANDLE hAdapter, DWORD
*pError, DWORD dwUctCfg);

Win16 API BOOL PdUctSetCfg(HANDLE hAdapter, LPDWORD
IpError, DWORD dwUctCfg);

Linux API int _PdUctSetCfg(int handle, DWORD dwUctCfg);

RTLinux API int pd_uct_set config(int board, u32 config);

QNX int pd_uct_set config(int board, u32 config);
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status
DWORD dwUctCfg — counter-timer configuration word

The set User Counter/Timer configuration command sets the clock and
gate for the specified user counter/timer.

UCT configuration bits are defined in pdfw_def.h

UTB_CLKO — UCT 0 Clock Source (2 bits)

UTB_CLKO 1 — 00 - SW clock; 01 - Internal TMHz clock; 11 - external clock
UTB_CLK1T — UCT 1 Clock Source (2 bits)

UTB_CLK1 1 — 00 - SW clock; 01 - Internal TMHz clock; 10 - UCTO output;
11 - external clock

UTB_CLK2 — UCT 2 Clock Source (2 bits)

UTB_CLK2 1 — 00 - SW clock; 01 - Internal IMHz clock; 10 - UCTO output;
11 - external clock

UTB_GATEO — UCT 0 Gate Source bit: 0 - SW, 1 - external gate
UTB_GATET — UCT 1 Gate Source bit: 0 - SW, 1 - external gate
UTB_GATE2 — UCT 2 Gate Source bit: 0 - SW, 1 - external gate
UTB_SWGATEO — UCT 0 SW Gate Setting bit: 0 - UCT disable, 1 — UCT
enable (gate high)

UTB_SWGATET — UCT 1 SW Gate Setting bit: 0 - UCT disable, 1 - UCT
enable (gate high)

UTB_SWGATE2 — UCT 2 SW Gate Setting bit: 0 - UCT disable, 1 - UCT
enable (gate high)

To write a value to the UCT (82C54) you need to have a clock on its input.
The best way to do this is to enable the internal 1Mhz clock and disable
counting (put gate low)

See datasheet of Intel 82C54 for further details

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Get Status

Function Gets PDx-MFx counter-timer subsystem status

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctGetStatus(HANDLE hAdapter, DWORD

pError, DWORD dwStatus);
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Win16 API BOOL _PdUctSetCfg(HANDLE hAdapter, LPDWORD
IpError, DWORD* dwsStatus);

Linux API int _PdUctGetStatus(int handle, DWORD* dwsStatus);

RTLinux API int pd_uct get config(int board, u32* status);

QNX int pd_uct _get config(int board, u32* status);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD dwsStatus — pointer to store counter-timer subsystem status

The UCT status command obtains the output levels and latched event bits
that signaled an event of the three user counter/timers (0, 1, 2).

UctStatus format:

bbb bbb
| | _ UCTxCQut
__UCTxIntrSC

UCT status word format is defined in pdfw_def.h:

UTB_LEVELO — UCT 0 Output Level
UTB_LEVELT — UCT 1 Output Level
UTB_LEVEL2 — UCT 2 Output Level
UTB_INTRO — UCT 0 Latched Interrupt
UTB_INTR1 — UCT 1 Latched Interrupt
UTB_INTR2 — UCT 2 Latched Interrupt

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Set Software Gate

Function Sets PDx-MFx counter-timer subsystem gate level

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctSwSetGate(HANDLE hAdapter, DWORD
*pError, DWORD dwGatelevel);

Win16 API BOOL _PdUctSwSetGate(HANDLE hAdapter, LPDWORD

IpError, DWORD dwGatelevel);
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Linux API int _PdUctSwSetGate(int handle, DWORD
dwGatelevel);

RTLinux API int pd_uct set sw_gate(int board, u32 gate_ level);

QNX int pd_uct set sw_gate(int board, u32 gate_ level);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD *pError — pointer to last error status

DWORD dwGatelevel — counter-timer configuration word

The SW UCT gate setting command sets the UCT gate input levels of the
specified User Counter/Timers, thus enabling or disabling counting by
software command.

2 1 0 <- counter-timers
Format: [g2 g1 g0] - set O to put gate low, 1 to put gate high

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Sw Strobe

Function Clocks PDx-MFx counter-timer once

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctSwClkStrobe(HANDLE hAdapter, DWORD
*pError);

Win16 API BOOL _PdUctSwClkStrobe(HANDLE hAdapter,
LPDWORD IpError);

Linux API int _PdUctSwClkStrobe(int handle);

RTLinux API int pd_uct_sw_strobe(int board);

QNX int pd_uct_sw_strobe(int board);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)
int handle — handle to adapter (Linux)
DWORD *pError — pointer to last error status

The SW UCT clock strobe command strobes the UCT clock input of all User

Counter/Timers. Counter-timers shall be configured in software strobe
mode.

Notes: PDx-MFx boards only.
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Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Write

Function Writes directly to UCT 82C54 port

Returns 1if success, 0 if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL _PdUctWrite(HANDLE hAdapter, DWORD
*pError, DWORD dwUctWord);

Win16 API BOOL _PdUctWrite(HANDLE hAdapter, LPDWORD
IpError, DWORD dwUctWord);

Linux API int _PdUctWrite(int handle, DWORD dwUctWORD);

RTLinux API int pd_uct_write(int board, u32 value);

QNX int pd_uct_write(int board, u32 value);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD* pError — error code

DWORD dwUctWord — data and command combined

Description: The UCT Write command writes two or three bytes to the
specified user counter/timer registers.

dwUctWord format:

31 24 16 8 0
[xxxxxxxx|___MSB__|___LSB__|_control__|
Control byte (UCT control word): The PowerDAQ API defines special
constants to manipulate the UCT control word.

82C54 Control Word Format (CWF):

bit definitions
#defi ne UCT_BCD (1<<0) /1 BCD node (0 - binary 16-
bit counter,

/1 1 - BCDcntr)

#defi ne UCT_M (1<<1) /1 nmode bit

#defi ne UCT_ML (1<<2) /1 mode bit

#defi ne UCT_M (1<<3) /1 nmode bit

#defi ne UCT_RW (1<<4) /1 read/write node

#defi ne UCT_RWL (1<<5) /'l read/write node

#defi ne UCT_SCO (1<<6) /1 counter select

#defi ne UCT_SC1 (1<<7) /1 counter select a. counter
sel ect

#define UCT_SelCtr0 (0) /'l select counter O
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#define UCT_SelCtrl (UCT_SCO) // select counter 1
#define UCT_SelCtr2 (UCT_SCl) // select counter 2
#defi ne UCT_ReadBack (UCT_SCO| UCT_SCl) // Read-Back Command

b. node sel ect

#defi ne UCT_MbdeO (0) /1 output high on termnal

/1 count

#defi ne UCT_Mbdel (UCT_MD) /'l retriggerabl e one-shot

(use

/1 gate to retrigger)
#defi ne UCT_Mbde2 (UCT_ML) /1 rate generator
#defi ne UCT_Mbde3 (UCT_MD| UCT_ML) // square wave

gener at or

#defi ne UCT_Mbded (UCT_MR) /1 software triggered strobe
#defi ne UCT_Mbde5 (UCT_MD| UCT_M2) /] hardware triggered

strobe

c. read/wite node

#defi ne UCT_RW sb (UCT_RW) // r/wLSB only

#defi ne UCT_RWrsb (UCT_RW) // r/w MSB only

#defi ne UCT_RWL6bi t (UCT_RW| UCT_RWL) // r/w LSB first then

V5B

#define UCT_CirLatch (0) /1 Counter Latch Conmand

/1 (read)

You need to combine a+b+c to write a command to the counter

To write values to UCT (82C54) you need to have some clock on its input.
The best way to do this is to enable the internal 1IMhz clock and disable
counting (put gate low)

Notes: PDx-MFx boards only.

Win32 Win16 | Linux | RTLinux | QNX

Function name | UCT Read

Function Reads directly from UCT 82C54 port

Returns 1if success, O if failure (Linux: O — success, negative if
error occurred)

Syntax:

Win32 API BOOL PdUctRead(HANDLE hAdapter, DWORD
*pError, DWORD dwUctReadCfg, DWORD
*pdwUctWord);

Win16 API BOOL _PdUctRead(HANDLE hAdapter, LPDWORD

IpError, DWORD dwUctReadCfg, LPDWORD
lpdwUctWord);
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Linux API int _PdUctRead(int handle, DWORD dwUctReadCftg,
DWORD *pdwUctWORD);

RTLinux API int pd_uct read(int board, u32 config, u32* value);

QNX int pd_uct_read(int board, u32 config, u32* value);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD* pError — error code

DWORD dwUctReadCfg — UCT Read format word
DWORD *pdwUctWord — UCT Word to store word read

The UCT Read command reads 0, 1, 2, or 3 bytes from the specified user
counter/timer registers.

For read operation PDx-MFx UCT subsystem has a control word format:

15 87 0
|_FWCW__ | CWF___ | , FWCW is a firmware control word

Use following definitions to make dwUctReadCfg a. operation parameters
- firmware control word (bits 8-15)

#defi ne UCTREAD _CFW (1<<8) /1 use command-word format
(CVF)

[/ (see _PdUctWite)

/] if this bit is O function

/1 ignores CWF bits
#defi ne UCTREAD_UCTO (0) /1 counter O (lines Al, AO0)
#defi ne UCTREAD_UCT1 (1<<9) /1 counter 1 (lines Al, A0)
#def i ne UCTREAD_UCT2 (2<<9) /1 counter 2 (lines Al, AO0)
#defi ne UCTREAD OBYTES (0) /1 read O bytes
#define UCTREAD _1BYTE (1<<11l) // read 1 byte. data: [LSB]
#defi ne UCTREAD 2BYTES (2<<11) // read 2 bytes. data: [MSB,
LSB]
#defi ne UCTREAD 3BYTES (3<<11) // read 3 bytes. data:

/1 [MSB, LSB, StatusByte]

b. It is not suggested to program CWF. The simplest way to read from the
UCT is to combine flags UCTREAD_UCTx + UCTREAD _yBYTES

if UCTREAD _CFW is "1" you have to supply CWF (if it's "0" FW forms CWF
automatically). If you've selected "1" to provide read configuration
command yourself you can chose one of the three read methods: {read,
counter latch, read-back}.
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See Intel 82C54 datasheet for details

Win32 | | |

Function name | Set UCT Private Event

Function Creates event object for counter-timer subsystem and
register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdUctSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event. Use

_ PdUctSetCfg() to set up line states you want to

be notified on.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in digital input subsystem.
Linux specific:
The Linux driver provides two ways of event notification: using SIGIO and

blocking read(). See _PdSetAsyncNotify() and _PdWaitForEvent() for
details.

Notes: PDx-MFx boards only.

Win32 | | |

Function name | Clear UCT Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, O if failure

Syntax:

Win32 API BOOL _PdDInClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
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HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of an event by the driver
and closes the notification event handle. This function is to be used in
conjunction with _ PdUctSetPrivateEvent().

Notes: PDx-MFx boards only.

Counter data stream function (PD2-DIO board
only)

Buffered mode counter-timer is available for Windows and Linux platforms.
It uses a large buffer (Advanced Circular Buffer — ACB) allocated in virtual
memory and locked into physical pages to store data. It allows high
acquisition rates on non-realtime OSes. QNX and RTLinux driver
implementations do not support buffered mode due to it realtime nature.
See examples of streaming data using DSP counter-timer in “PD2-DIO User
Manual”
Digital Input buffered mode function set includes:

« Buffer management functions (see chapter 2).

» Initialization /Cleanup functions

e Event management functions

« Data retriving functions

See "PowerDAQ User Manual” for additional information.

Win32 Linux | | | 3

Function name | DSP CT Async Init

Function Initialize DSP counter-timer for asynchronous
(buffered) operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdCTAsyncInit(HANDLE hAdapter, DWORD

*pError, ULONG dwCTCfg, ULONG dwCTCvClkDiv,
ULONG dwEventsNotify, ULONG dwChListChan);
Linux API int _PdCTAsynclnit(int handle, ULONG dwCTCfg,
ULONG dwCTCvClkDiv, ULONG dwEventsNotify,
ULONG dwChlListChan);
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Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — handle to adapter (Linux)

DWORD* pError — error code

DWORD dwCTCfg — CT configuration word
DWORD dwCTCvClkDiv — conv. start clk div.
DWORD dwEventsNotify — subsys user events notif.
DWORD dwChListChan — number of channels in list

Initialize Asynchronous Buffered Acquisition function for DSP CT. Initializes
the configuration and program the DSP for buffered acquisiton.

Notes: This driver function does NO checking on the hardware
configuration parameters, it is the responsibility of the DLL to verify that
the parameters are valid for the device type being configured.

Configuration:
DWORD dwCTCfg — this represents a variety of configuration parameters
(from pdfw_def.h):

CT Subsystem Configuration (CTCfg) Bits:

Al B_CVSTARTO /1 CT Conv Start Gk Source (2 bits)

Al B_CVSTART1 // 00 - SW 01 - internal, 10 - external,
/1 11 - Continuous

Al B_EXTCVS /1 CT External Conv Start (Pacer) C k Edge
/1 (falling edge if set)

Al B_I NTCVSBASE /1l CT Internal Conv Start C k Base
/] (11MHz/ 33NWhz if set)

Al B_STARTTRI G0 /1 CT Start Trigger Source (2 hits)
/1 (SWExternal if set)

Al B_STARTTRI G1 /1 rising edge / falling edge if set

Al B_STOPTRI Q0 /1 CT Stop Trigger Source (2 hits)
/Il (SWExternal if set)

Al B_STOPTRI GL /1 rising edge / falling edge if set

All other bits are to be used internally

DWORD dwCTCvClkDiv - sets the value for the conversion (CV) clock
divider. The CV clock can come from either an 11 MHz or 33 MHz base
frequency. The divider then reduces this frequency down to a specific
sampling frequency. Due to a feature in the DSP counter operation, the
divider value needs to be one count less than the value you want to utilize.
dwCTCvClkDiv = (base frequency / acquisition rate) — 1. (Example: If you
want a divider value of 23, you should set the dwCTCvCIkDiv parameter to
22.)
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If selected frequency is higher than the possible conversion rate, the board
ignores pulses coming before it is ready to process the next sample/scan.

dwEventsNotify (DWORD) - this flag tells the driver upon which events it
should notify the application. Each bit of the value references a specific
event as listed in the table below.

Event configuration:

EFr amreDone One or nore frames are done
EFr ameRecycled Cyclic buffer frame recycled
(i.e. an unread frame is over-witten by new

dat a)

eBuf f er Done Buf f er done

eBuf ferWapped Cyclic buffer w apped

eBufferError Buf fer over/under run error

eSt opped Operation stopped (possibly because of error)
eAl | Events Set/clear all events

dwChListChan (DWORD) - indicates the number of channels in each scan.
You can use one or two counters (CT1 and/or CT2)

Note: PD2-DIO only

Win32 Linux | | | 3

Function name | CT Async Term

Function Terminate DSP counter-timer (buffered) operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdCTAsyncTerm(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdCTAsyncTerm(int handle);

Terminate Asynchronous Buffered Acquisition function terminates buffered
output.

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)
PDWORD pError — error code on failure

Note: PD2-DIO only
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Win32 Linux | | | r3

Function name | CT Async Start

Function Starts DSP counter-timer asynchronous (buffered)
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdCTAsyncStart(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdCTAsyncStart(int handle);

Start Asynchronous Buffered Operation function starts buffered output.

Input parameters:
HANDLE hAdapter

— handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError —

error code on failure

Note: PD2-DIO only

Win32 Linux | | | r3

Function name | CT Async Stop

Function Stops DSP counter-timer asynchronous (buffered)
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL _PdCTAsyncStop(HANDLE hAdapter, DWORD
*pError);

Linux API int _PdCTAsyncStop(int handle);

Stop Asynchronous

Input parameters:
HANDLE hAdapter

Buffered Operation function stops buffered output.

— handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError —

error code on failure

Note: PD2-DIO only
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Win32 Linux | | | r3

Function name | Get CT Buffer State

Function Returns current state of DSP counter-timer buffered
operation

Returns 1if success, O if failure (Linux: O if succeed, negative if
error occurred)

Syntax:

Win32 API BOOL PdCTGetBufState(HANDLE hAdapter, DWORD

*pError, DWORD NumScans, DWORD *pScanindex,
DWORD *pNumValidScans);

Linux API int _PdCTGetBufState(int handle, DWORD NumScans,
DWORD *pScanindex, DWORD *pNumValidScans);

Input parameters:

HANDLE hAdapter — handle to adapter (Win)

int handle — file descriptor of the subsystem (Linux)

PDWORD pError — error code on failure

DWORD NumScans — number of scans to get [1..MaxScansInBuffer]
DWORD *pScanindex — pointer to buffer index of first scan

DWORD *pNumValidScans — pointer to number of valid scans available

The function gets current state of counter-timer buffer and informs the
application of how many samples can be accepted and where to put them.

Before starting buffered counter-timer you have to fill a whole buffer with
data. The driver sets eFrameDone event when one or more frames become
available for refill. The driver continues to output data from the next frame
at this time. After _PdCTGetBufState() is called, the driver marks buffer
from pScanindex to pScanindex+pNumValidScans as filled again.

The CT Get Buffer State function returns the oldest released index in the
DAQ buffer and the size of already output area. pScanindex and
pNumValidScans are in scans.

To find out offset of the first sample available use:
WORD* pOffset = pInBuffer + pScanindex*dwScanSize

If circular buffer is used and the head of the buffer is less then the tail,
the first call to this function returns scans from the tail position to the end
of the buffer. Subsequent calls return scans from the beginning of the
buffer untill the head. The user application always receives non-wrapped
chunks to fill with data.

Notes: PD2-DIO boards only
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Win32 | | | r3

Function name | Set CT Private Event

Function Creates event object for DSP counter-timer subsystem
of PD2-DIO board and register it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdCTSetPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Set Private Event function creates a notification event and sets the
driver to signal the event upon assertion of a user event.

To utilize the set event in applications you should use Win32 API functions:
WaitForSingleObject() or WaitForMultipleObjects().

Set event pulses when event situation occurs in counter-timer subsystem.

Linux specific:

Linux driver provides two ways of event notification: using SIGIO and
blocking read().

See PdSetAsyncNotify() and _PdWaitForEvent() for details.

Win32 | | | 3

Function name | Clear CT Private Event

Function Frees event object and unregisters it with the driver

Returns 1if success, 0 if failure

Syntax:

Win32 API BOOL _PdCTClearPrivateEvent(HANDLE hAdapter,
HANDLE *phNotifyEvent);

Input parameters:
HANDLE hAdapter — handle to adapter
HANDLE *phNotifyEvent — handle to notification event

The Clear Private Event function disables signaling of events by the driver

and closes the notification event handle. This function is to be used in
conjuncation with _PdCTSetPrivateEvent().
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