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1 PREFACE

This document describes the PCUS11 driver for Windows 2000. The driver files are enclosed on data medium (CD or floppy disk). All files needed to interface applications with the ultrasonic board PCUS11 are included. 

The files present are:

Pcus11.inf        
Configuration File

PcusDriver.sys

Driver File

Pcus11DLL


(Directory)

Dll Files


Config.h




P11Dll.h


Pcus11dll.dll


Pcus111-2008.doc
Word file containing this documentation

TestProg


(Directory)


*****


Files for the functional test


Release

Pcus11DllTest.exe – the test program


Res


Resource File

pcus11dll.dll  Interface 

This Version supports DMA. 

2 Installation of the driver

The installation of the driver on your system is automated. 

3 Interface DLL

Conventions: The return value for all functions with return type BOOL is TRUE for successful execution. If you receive a FALSE return value, first check *pSimpleStatus. 

If *pSimpleStatus == 0 call GetLastError to find out which system error has occured.

If *pSimpIeStatus != 0 call PCUS11GetSimpleStatus until *pSimpleStatus == 0.

3.1 PCUS11Scan

BYTE PCUS11Scan()

This function determines the number PCUS11 devices that are available in your system.

(The present release only handles one PCUS11 card)

3.2 PCUS11Open

HANDLE PCUS11 Open (BYTE uchDeviceNumber)

This function returns a handle to the PCUS11 device specified by uchDeviceNumber. This handle is a required parameter for all other functions. The range of uchDeviceNumber is from 1 up to the return value of PCUS11Scan. If no device is available the returned handle is NULL.

3.3 PCUS11Close

BOOL  PCUS11CIose (HANDLE hDevice)

This function closes a PCUS11 device opened with PCUS11Open.

3.4 PCUS11WarmUp

BOOL PCUS11WarmUp (HANDLE hDevice, ULONG* pSimpleStatus)

This function initializes some of the hardware functions. It is necessary to call this function initially, before you can call any of the following functions. If the return value of PCUS11 WarmUp iS FALSE check *pSimpIeStatus. . It contains an error code for further processing, analysis and appropriate action.

3.5 PCUS11SetMode

BOOL PCUS11 SetMode (HANDLE hDevice, UCHAR uchMode, ULONG* pSimpleStatus)

This function changes the mode of data transfer (uchMode = 0.1/0-Mode, 1...DMA). 

3.6 PCUS11GetKonfig

BOOL 
PCUS11 GetKonfig (HANDLE hDevice, 

OUT_READ_KONFIG* pStructKonfig, ULONG* pSimpleStatus)

This function reads out the configuration data stored on PCUS11. The configuration data give important hardware and version information and allow to issue valid PCUS11 instructions. The function uses the following structure:

typedef struct_OUT_READ_KONFIG

{
char
 szKarte[20]


type and serial number of card; separated by 






blank character

char
 szAufsteckfilterl2O]

type and serial number of filter block; 






separated by blank character

char
 szEPROM[20]

        
type and serial number of EEPROM; separated 





        
separated by blank character

char  
 szLCA[1O]

        
version number of LCA

char
 szDSP[1O]

          version number of DSP program

float
 fBandgrenzen[2]
        
frequency range of analog block [MHz]

UCHAR
 uchUmsetzbreite
        
resolution of ADC [Bit]

UCHAR
 uchAufnahmefifoTiefe    
size of measurement FIFO [kWord]

UCHAR
 uchDatensammlerTiefe     
size of data transfer FIFO [kD Word]


 Tiefe

UCHAR
  uchDynamik

        
max. gain [dB]

USHORT usEingangDaempfung[4]
receiver impedances [Ω]

USHORT usSenderDaempfung[4]    
pulser impedances [Ω]

USHORT usSenderEnergie[8]   
pulser energies [-V]

UCHAR
  uchSamplerate[8]
         
sample rates [MHz]

UCHAR
  uchsAPfolge

         
max. PRR [kSample/s]

float 
  fFilterMitten


center frequencies of filters [MHz]

           frequenzen[8] 

float
 fFilterBandgrenzen[16]
cutoff frequencies of filters [MHz]

UCHAR
  uchFilterGrunddaempfung[8] filter impedances [0.1 dB]

}OUT_READ_KONFIG,*POUT_READ_KONFIG;

Type and serial numbers in szKarte, szAufsteckfilter and szEPROM are separated by blanks. Unused values in usEingangDaempfung, usSenderDaempfung, usSenderEnergie, uchSamplerate, fFilterMittenfrequenzen, fFllterBandgrenzen and uchFilterGrunddaempfung are filled up with 0.
3.7 PCUS11PrepSpecial

BOOL 
PCUS11 PrepSpecial (HANDLE hDevice,

IN_WRITE_SPECIAL StructSpecial. ULONG *pSimpleStatus)

This function passes a set of less frequently used measurement parameters. It uses the following structure:

typedef struct _IN_WRITE_SPECIAL

{

BOOL

bSperre


0=enable pulser

                                             

1 =disable pulser

UC HAR
uchSendeimpulsbreite
pulse width

0 = smallest width







….largest width

UCHAR

uchSendeenergie

index of pulser energy 

(see configuration data)

BOOL

bSendeempfangsmode
used connectors for receiving 

0 = T/R-connector (red)

1 = E-connector (black)

UCHAR

uchSenderdaempfung

index of pulser impedance 

(see configuration data)

UCHAR

uchEingangsdaempfung
index of receiver impedance (see 







configuration data)

UCHAR

uchFilter


index of used filter (from center 

frequencies of filters; 

see configuration data)

} IN_WRITE_SPEC IAL, *PIN_WRITE_SPECIAL;

uchSendeenergie, uchSenderdaempfung, uchEingangsdaempfung and uchFilter are indices which refer data in OUT_READ_KONFIG .

Example:

The function PCUS11GetKonfig filled out the OUT_READ_KONFIG structure referenced by pStructKon fig. The entries for 2 receiver impedances of 50 Ω and 300 Ω look like:

pStructKonfig->usEingangDaempfung[0] == 50
pStructKonfig->usEingangDaempfung[1] == 300

pStructKonfig->usEingangDaempfung[2]  == 0 (not used)
pStructKonfig->usEingangDaempfung[3] == 0 (not used)
Now we have a IN_WRITE_SPECIAL structure referenced by

Structspecial. To adjust a receiver impedance to 300 Ω set

Structspecial.uchEingangsdaempfung = 1.

3.8 PCUS11PrepMeasure

BOOL 
PCUS11 PrepMeasure (HANDLE hDevice, 

IN_WRITE_MEASURE StructMeasure, ULONG* pSimpleStatus)

This function writes down a set of frequently changed measurement parameters. It uses the following structure:

typedef struct _IN_WRITE_MEASURE

{

ULONG

uIIFF


pulse rep. rate [sample]






22 Bit used






0 = no limitation

UCHAR

uchAnzahlSST

count of DAC points






0 = 1 point






255 = 256 points

ULONG*
pulSST


pointer to an array with DAC gain values [0.1 dB]






NULL =  no DAC

BOOL 

b8Bit


data resolution






0 = 16 Bit






1 = 8 Bit

UCHAR

uchAverage

Average






0 = no Average






1=2






2=4






…

7=128

UCHAR

uchSamplerate
index of sample rate (see configuration data)

UCHAR

uchStart

measure mode 

0 = no measurement (important for daisy chained PCUS11)


1 = single shot

2 = auto shot (not available for Win9x)

USHORT
usPKVorlauf

probe delay [sample]

USHORT
usAufnahmelaenge
measurement range [sample]

ULONG

u/Delay

delay[Sample], 20 Bit used

BOOL

bDatakind

generated data






0 = RF






1 = A-Scan

UCHAR

uchFaktor

ifbDatakind == A-Scan:






Compression factor, 1..255

UCHAR 
uchGleichrichtung
if bDatakind == A-Scan:






0 = RF






1 = positive half wave






2 = negative half wave






3 = positive and converted negative half wave

BOOL

bExternerTrigger
0 = internal start trigger






1 = external start trigger

UCHAR

uchTriggerausgangsmode output trigger generation output

0 = if start trigger arrived






1 = if data aquisition has finished

UCHAR

uchAusblenden
if bExternerTrigger == external start trigger:






divisor for external start trigger

USHORT
usVerzoegerung
start time of DAC curve [sample]

USHORT
usAbstand

distance between points of DAC curve [sample]

}IN_WRITE_MEASURE, *PIN_WRITE_MEASURE;

Important:
The maximum resolution of all parameters, which have [sample] as a unit is 1/4 of the ADC-clock (for example if the ADC-clock is 80 MHz --> max. parameter resolution is 20 MHz). You can find out the ADC-clock in the configuration data in OUT_READ_KONFIG at uchSamplerate[0].

3.9 PCUS11SetGain

BOOL
PCUS11SetGain (HANDLE hDevice, USHORT 

usVerstaerkung, ULONG  *pSimpleStatus)

This function is used to set and changes the gain value. The resolution of usVerstaerkung is 0.1 dB. The maximum value is defined through uchDynamik in OUT_READ_KONFIG.

3.10 PCUS11PrepAll

BOOL
 PCUS11 PrepAIl (HANDLE hDevice IN_WRITE_ALL 

StructAll, ULONG *pSimpleStatus)

This function is a composite of PCUS11PrepMeasure, PCUS11PrepSpeciaI and PCUS11SetGain. You can use it for fast measurement setup with a single function call. It uses the following structure:

typedef struct _IN_WRITE_ALL

(

IN_WRITE_MEASURE 

StructMeasure

IN_WRITE_SPECIAL

StructSpecial

USHORT


usVerstaerkung
gain [0.1 dB]

}IN WRITE_ALL *PIN_WRITE ALL;

3.11 PCUS11Start
BOOL 
PCUS11Start (HANDLE hDevice, ULONG* pSimpleStatus)

This function starts the data acquisition on PCUS11. It is important that all necessary parameters are correctly programmed before calling this function

Important note: Never call any function of this DLL between PCUS11Start and PCUS11GetData. There is only one exception to this rule, i.e. if PCUS11 Start fails. In this situation check pSimpleStatus and call PCUS11GetSimpleStatus for the error code(s).

3.12 PCUS11Stop

BOOL 
PCUS11 Stop (HANDLE hDevice, ULONG *pSimpleStatus)

On NT-Systems it stops data acquisition in the auto shot mode (not available for Win9x).

3.13 PCUS11GetData

BOOL
PCUS11 GetData (HANDLE hDevice, ULONG* pulAnzahl,

ULONG * pulOutputBuffer, ULONG *pSimpleStatus)

This function reads the measurement data from PCUS11. pulOutputBuffer points to a buffer large enough to hold all measurement data. The size of buffer [Bytes] is *pulAnzahl After function return *puIAnzahl is the number of read bytes.

3.14 PCS11GetStatus

BOOL 
PCUS11 GetStatus (HANDLE hDevice, OUT_READ_STATUS* pStructStatus)

This function returns information about the current state of the device. The function uses the following structure:

typedef struct _OUT_READ_STATUS

{

ULONG

BufferSize
needed size of data transfer buffer [Byte]
UCHAR

DatalOMode
current data transfer mode





0 = I/O-Mode





1 = DMA-Mode (not available on Win9x)

UCHAR

MeasureMode
current measure mode



0 = no measurement





1 = single shot





2 = auto shot (not available on Win9x)

ULONG

DeviceStatus
current state of the device

}OUT_READ_STATUS, *POUT_READ_STATUS;

3.15 PCUS11GetSimpleStatus

BOOL
PCUS11 GetSimpleStatus (HANDLE hDevice, ULONG * pSimpleStatus)

This function returns only the current device status. If *pSimpleStatus != 0 call this function until 0 (no error) is reported.

4 Error codes

If any function described in chapter 3 returns FALSE check the high bytes of *pSimpleStatus. The following error codes are defined and used:

0x0000 -> 
a system error occurred; call GetLastError to find out the system error code

0x1000 ->
invalid gain value

0x1001->
invalid filter index

0x1005 ->
invalid index for pulser or receiver impedance

0x1006
 ->
offset compensation has failed

0x100B ->
resolution of PRR too high

0x100D ->
resolution of probe delay or delay too high

0x100E ->
resolution of measurement range too high

0x1012 ->
resolution of start time of DAC curve too high

0x1013 ->
resolution of distance between points of DAC curve too high

0x8001->
DMA data transfer mode not available

0x8003->
not available because auto shot mode is not active

0x8006->
timeout

0x8007->
data transfer buffer is too small

0x8008->
unknown parameter structure

0x9001->
insufficient memory

0x9003->
value of measure mode too high

0x9004->
value of pulse width too high

0x9005->
index of average too high

0x9006->
value of PRR too high

0x9007->
value of divisor for external start trigger too high

0x9008->
value of output trigger generation mode too high

0x9009->
value of measurement range too small

0x900A->
value of delay too high

0x900B->
value of compression factor for A-scans too small

0x900C->
value of A-Scan mode too high (uchGleichrichtung)

0x900D->
index of sample rate too high

0x900E->
index of pulser energy too high

0x900F->
index of pulser impedance too high

0x9010->
index of receiver impedance too high

0x9011->
index of center frequencies of filter too high

5 Feedback / Queries

Contact us for questions on this Version of the PCUS11 Windows 2000 driver by e-mail: qnet@vsnl.com  (Dr. Helmut Wolf)


Lucid Software Limited, QNET  Quality Network  for Fraunhofer  IZFP- EADQ

