TAMA HDAQ 2013 wversion

Computer:

Intel Core2 Quad CPU
Q6600 2.4GHz

2.4 GHz, 2.00 GB RAM

0S:
? Windows XP
- Professional
ClOOHDSOji i Version 2002
Service Pack 3

BNC-16DI BNC-16DI

T e

PCI-DAS6014 x 2 boards
Measurement Computing

8 analog input in differential mode
with 16 bit resolution.

Input range: +-10 Volts

PCI-DAS6014
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Specifications
Analog Input section:

A/D converter Successive Approximation type.
min 200k Samples/sec conversion rate

Resolution 16 bits, 1-in-65536

Number of channels 8 differential / 16 single ended, Software selectable
Ranges +-10v, +-5V, +-500mvV, +-50mV, Software selectable

A/D pacing Internal counter - ASIC. Software selectable time base:

* Internal 40 MHz, 50ppm stability
* External source via AUXIN<0:5>, Software selectable.

Burst mode Software selectable option, burst rate = 5Sus.
A/D gate sources External digital; A/D GATE
A/D gating modes External digital:

Programmable, active high or active low, level or edge

A/D trigger sources External digital; A/D START TRIGGER
A/D STOP TRIGGER

A/D triggering modes External digital; Software-configurable for rising or
falling edge.

Pre-/Post-trigger: Unlimited number of pre-trigger samples,
16 Meg post-trigger samples.

ADC Pacer Out Available at user connector: A/D PACER OUT
RAM buffer size 8K samples
Data transfer DMA (Direct Memory Access)

Programmed I/O
DMA modes Demand or Non-Demand using scatter gather
Configuration Memory Up to 8K elements. Programmable channel, gain, and offset

Streaming-to-disk rate 200k Samples/sec, system dependent.



Accuracy

After 15-minute warm-up.
They are valid for operational temperatures within *1° C of internal calibration temperature
and *10° C of factory calibration temperature

Table 6-1 Absolute Accuracy

Range Absolute Accuracy

+-10V +-29.4 LSB 8.983 mv
+-5V +-13.1 LSB 2.003 mv
+-500mvV +-30.0 LSB 0.471 mv
+-50mVv +-45.2 LSB 0.069 mv

Range % of Offset Noise + Temp Abs.
Reading Quan. Drift Accuracy

(mv) (mv) (%/DegC) (mv)
+-10V 0.070 1.800 0.180 0.001 8.983 mv
+-5V 0.020 0.918 0.085 0.001 2.003 mv
+-500mvV 0.070 0.109 0.012 0.001 0.471 mv
+-50mVv 0.070 0.027 0.007 0.001 0.069 mv

All Ranges +-0.5 LSB typ., +-1.0 LSB max.
No Missing Codes 16 bits, guranteed



Settling Time

Settling time is defined as the time required for a channel to settle to within a specified
accuracy in response to a full-scale (FS) step. Two channels are scanned at the specified rate.
A -FS DC signal is presented to Channel 1; a +FS DC signal is presented to Channel 0.

Condition Range Accuracy
+-2.0 LSB +-4.0 LSB
+-10V Sus typ *
Same range to +-5V 5us max *
same range +-500mV Sus typ *
+-50mVv * Sus typ
Parametrics
Max working voltage +-11Vv
CMRR @ 60Hz +-10V range 85dB
+-5V 85dB
+-500mVvV 93dB
+-50mv 93dB
Small signal bandwidth, all ranges 424 kHz
Input coupling DC
Input Impedance 100G Ohm in normal operation

2k Ohm typ in powered off or overload condition

Input bias current +-200pA

Input offset current +-100pA

Absolute maximum input voltage +-25V powered on, +-15V powered off.
Protected inputs:
CH<0:15>IN
ATISENSE

Cross-talk Adjacent Channels: -75dB

All other Channels: -90dB



Noise Performance

Table 6-4 below summarizes the noise performance for the PCI-DAS6014.

Noise distribution is determined by gathering 50K samples with inputs tied to ground at the
user connector. Samples are gathered at the maximum specified single-channel-sampling rate.
Specification applies to both single-ended and differential modes of operation.

Table 6-4 Analog Input Noise Performance

Range Typical Counts LSB rms
+-10V 7 0.9
+-5V 7 0.9
+-500mv 11 1.1
+-50mVvV 45 6.7



CHECK1

ADC input KZERIBTE-TZVA L EEAT,

JE &3 : 625 Hz
g : 1 Vpk

Frame Data 2>OLRFEEINT ADC EZEEEICHBE LT uy FLEBHD,
ZOBRBETIIRIER LS T2 BFEHERTWABRIZRZ 5,



volt
o

fastAdcO

! ! ! ! ! ! !
freq.: 625 Hz
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ amp. : 1 Vpk (1vpp 500hm output)

0.002 0.004 0.006 0.008 0.01 0.012 0.014

t (sec)

0.016



CHECK2

YA IEE
BEEd . 625 Hz
RiE 1 Vpk

AMDT —&Z % FFT L LUT-FER,

16kHz sampling &EWTdh B OERL, EMEIZIT 16.384 KHz sampling ICERE SN TV 3B,

ZhERB L, 16.384 kHz sampling IX Internal Clock %> software select IZXVWIEDN T3,
Internal Clock MDILIEHRERIL 40MHz , 50ppm stability &WVH ARy 7 EENWTHDHH
LHibe—s AERO R LR, BEROERY (REEWE) 1XFE LAV,

Eﬁmu@fcbf)\ 20 kHz sampling I software select L THD &
— 7 BBRBEAVLEAEEDOIERY L RD Z ERHkL, (FERL)

40MHz DEESE T/ E Internal Clock MOEENEL R3O TRV EBR b3,
FIT, Az ay 7% ADC KAATBHZ LIz,

Jnay Mﬁm Tektronics AFG3251] #f 1,7‘_0

ﬁ%%%L/f\/vti TTL (0:5V), JE¥EIL 16384 Hz x 8 CH = 131072 Hz IZFRE,

FEEIZX, 20 kHz internal clock H#EFH% 2, P— 7 BEEY T FYEEEIENRD S
RONRNDOT, BESER L LS X5,
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CHECK3

CHO DANIT 50QUETF 207N T, MH L~ULEF -,

# — HISTGRAM DATA —

#

# ADC FREQ.

-3 -2 40

-2 -1 2165

-1 0 16612
0 1 43480
1 2 3122
2 3 117

o5& 0.9 LSB THEZuHEY,

7277 UMERHREEE IS, 9 mV = 29.4 LSB (at +-10V range),
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#include <stdio. h>
#tinclude <stdlib. h>
#include <sys/types. h>
#include <sys/stat.h>
#include <fentl. h>
#tinclude <math. h>
#include <time. h>
#include <conio. h>
#tinclude <dirent. h>
#tinclude <windows. h>
#include <dir.h>

#include “FramelL. h”
#include ”.¥cbw. h”

HANDLE hFMWrite;

void

cleanup (int BoardNum, WORD *ADData) |{
fprintf (stderr, “cleaning up¥n”);

cbStopBackground (BoardNum, AIFUNCTION) ;

cbWinBufFree (ADData) ;

int
main (int argc, char *argv[])

{

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

Jxxkrkkorkrkk A /D

int
int
int
unsigned short Gain
int
CONTINUOUS;

Board Parameters kbbb
/FFRkkkskkkokokkkokk kKRR kkokkkokok kR Rk KRRk skkokok kR Rk KR KRRk
BoardNum = 0;
LowChan = 0;
HighChan =17,
= BIP10VOLTS:;
Options = BACKGROUND +
Options = BACKGROUND +

int
CONTINUOUS + EXTCLOCK;

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

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

/¥kxxx  DATA ACQUISTION

PARAMETERS sokkkk/

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

long nData
/% double samp | eRate
/¥ double samp | eRate
double samp|eRate
/% double samp | eRate
int NF_PER_FILE =

/* External Clock

/% It should be (sampling rate) * (number of channels)
[RRRRRKKK KRR A AR KRR KRR KRR AR KRR KRRk AR KKK

*

;ox/

/* Number of frames per file */

/

*/



/* A/D related */

int EXTCCONV ULStat;

short Status = RUNNING;

long CurGount, GurlIndex=0, OldIndex;

float revision = (float) CURRENTREVNUM;

long first_data = 1;

INT64 samp_count=0;

WORD *ADData;

static WORD *dbuf;

long r, wrote_this_pass;

int TrigType;

unsigned short LowThreshold, HighThreshold;

/¥ —— FRAME LIBRARY related —m——- */

int true =1, Stop = 0, nb, debug;

long Rate;

long nframe = 0, nfile =1 ;

struct tm *ttm |

time_t tt , localTime, UTC ;

struct FrFile *oFile;

struct FrameH *frame;

struct FrAdcData *adc [64] ;

int ch, nADG, nrun;

long i, ks

const unsigned int BuffSize = 2000000 ; // Buffer size for FrameL

char name[16], fr_file_name[128], *buff ;

char fr_dir_name[1024];

[Hkkkkkksokskkokokokokkkksokokkkkokokskk kol skokokok sk skokok ok skokokok ko kkokok ok /
static LPSTR [pStr;

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

debug = 0;
Rate (long) sampleRate;
fprintf (stderr, “Rate = %d¥n”, Rate);
if (arge '=2) |
printf (“¥nUsage : hdag <#trun>¥n”);
exit (EXIT_FAILURE);
printf (“Please input run number: ”);
scanf ("%d”, &nrun);

else
nrun = atoi (argv[1]);
}
printf ("RUN# = %d¥n”, nrun);

[ ¥ Making a Data Directory -———————— */
sprintf (fr_dir_name, “D:¥¥data¥¥R%04d”, nrun);

if (lopendir (fr_dir_name))

{

/% mkdir (fr_dir_name, NULL) */;

mkdir (fr_dir_name) ;

printf (“Data directory was made. %s¥n”, fr_dir_name);
}
if (debug) printf (“Step:0¥n”);



/% Memory Al location */
buff = (char *) malloc (BuffSize);
if (buff = NULL) {

fprintf (stderr, “Error can't malloc for buff.¥n”) ;
| exit( EXIT_FAILURE ) ;
if (debug) printf ("Step:1¥n”);

[k Initialization of Frame Library -——— */

if (FrLibIni ("D:¥¥data¥¥log files¥¥hdag-frame. log”, NULL, 0) == NULL) {
fprintf (stderr, “Error Frame Library Initialization. ¥n”
” %s ”, FrErrorGetHistory()): */
exit (EXIT_FAILURE);

}
if (debug) printf ("Step:2¥n”);

/*FkkokedkFkKkk Create header region on memory  sekkksokkskokskokokkok/
frame = FrameNew (“TAMA-HDAQ") ;
if (frame == NULL) {

fprintf (stderr, “Frame header create error¥n”) ;

exit( EXIT_FAILURE ) ;

}

frame—>run = nrun ;

frame—>ULeap$S =35 ; /* as of 2013 %/
frame—>dt = (double) 1.0 / sampleRate * nData ;

printf (“Frame length : %g¥n”, frame->dt);
if (debug) printf ("Step:3¥n”);

/KRR FKKKK Create data region on memory sokskctoksksokkookkokok /
nADG = HighChan - LowChan + 1 ;
for (ch=LowChan; ch<HighChan+1; ch++)

{
sprintf (name, “fastAdc%d”, ch);
adc[ch] = FrAdcDataNew( frame, name, sampleRate, nData, 16 );
/* adc[ch]->slope = 2.56 * 2 / pow( 2.0, 16.0 ); */
adc[ch]->slope = 10.0 * 2 / pow( 2.0, 16.0 );
adc[ch]->bias = 0.0 ;
if (adc[?h] == NULL)
FrameFree ( frame );
fprintf (stderr, “ADC data area create error¥n”)
| exit( EXIT_FAILURE ) ;

}
if (debug) printf ("Step:4¥n”);

/xFrskorskoksdokkkkkoKk File Mapping sokskokRokRokKFok /
if ('hFMWrite) CloseHandle (hFMWrite);
hFMWrite = CreateFileMapping(

(HANDLE) -1,

NULL,

PAGE_READWRITE,

0,

1024,

“TAMA_HDAQ_INFOQ”) ;



if (hFMWrite == NULL) exit (-1);

[pStr = (LPSTR) MapViewOfFile (
hFMWr i te,
FILE MAP_ALL ACCESS, 0, 0, 0);
if (IpStr == NULL) exit (-2);
if (debug) printf ("Step:5¥n”);

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

/kkokepokok Ready For A/D START sefoksforokodok /
/RKkorkokokkokRokkok kR ok koo ok sk ok ok ko sokok ok kokokkkok ok /

ULStat = cbDeclareRevision (&revision) ;

/% Memory Al location */
dbuf = (WORD %) calloc (sizeof (WORD), nData * (HighChan — LowChan + 1));
if (dbuf == NULL) {

fprintf (stderr, “Error can't malloc for dbuf.¥n”) ;

exit( EXIT_FAILURE );

/K ring buffer creation */
ADData = (WORD*) cbWinBufAlloc (nData) ;

if (1ADData)

{

fprintf (stderr, “cbWinBufAlloc failed¥n”);
exit(1);

}
cbErrHandling (PRINTALL, DONTSTOP) ;

// cbSelectSignal (BoardNum, SIGNAL_IN,
// ADGC_CONVERT, AUXIN1, NEGATIVEEDGE) ;

[ start A/D conversion */
cbAInScan (BoardNum, LowChan, HighChan

nData, &Rate

Gain, ADData, Options);
[Hkkkkkokokkskkkokokkkksokokskkskokokokk kol sookok sk okokok kR okokok ok ok /

time (&tt);
ttm = localtime (&tt);
printf ("¥n¥nNow start HDAQ system : %s¥n”, asctime( ttm ));

sleep (1);

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

/*kkokdokok MAIN LOOP FOR DAQ sefoksfokokodok /
/Fkretoksksokokskokokskeokokskeekokoksskok ksl kestokokskokokskaskokkokokok /

while (true && Status == RUNNING) {
/% ok k% ok ok Frame File Open  * * % % * % %/
sprintf (fr_file_name, “D:¥¥data¥¥R%04d¥¥R%04dF%0101d. gwf”
nrun, nrun, nfile);

oFile = FrFileONew (fr_file_name, 0);
if (oFile == NULL)
{

FrameFree (frame) ;



fr_file_name);

AIFUNCTION) ;

more data

pass¥n”) ;

nb]),

fprintf (stderr, “Frame file open error: %s¥n”,

exit( EXIT_FAILURE )

/xFrkorkoksdoksdoksdkokkokkokkokdkokdokk

/*kkkok

NFRAME sokokotok /

[FRRkkllkkkkkkkkkkklokklolok /
for (j=0; j<NF_PER_FILE; j++)
{

[k ok x k% fill Frame header * % % x %/
localTime = time( NULL ) ;
UTC = mktime( localtime( &localTime ) ) ;

frame—->GT imeS = UTC - 315964800 + frame—>ULeapS ;

frame->GT imeN
frame—>frame

nb = 0;

0 ;
nframe ;

while (true)

{
r=0; wrote_this_pass=0;
fflush(stdout) ;
Sleep (50); // msec
ULStat = cbGetStatus (BoardNum,
&Status, &CurCount, &Cur Index,

if (Curlndex < 0) { // no valid data yet
printf (“CurlIndex < 0¥n”);
continue;
}
it (Curlndex >=08&& first_data) {// we' |l wait for

if (debug) printf (“seeing first data¥n”) ;

first_data = 0;
OldIndex = GurIndex;
continue;

}
if (Curlndex == 0ldIndex)
{

printf (“CurIndex didn’ t advance since last

}
if (Curlndex > 0ldIndex)
{ // write out the region from old to cur-1
if (debug) printf(“case A, ”);
memcpy ( & (dbuf [0ldIndex + nData *

& (ADData[0ldIndex]),

sizeof (WORD) * (Cur Index—01dIndex)

)
wrote_this_pass +=r;
O0ldIndex = CurlIndex;



}
if (Curlndex < 0ldIndex)
{ // write out old to end and start to cur-1
if (debug) printf(“case B, ”);
r = memcpy (  &(dbuf[0ldIndex + nData *
nbl),

& (ADData[0ldIndex]),
sizeof (WORD) * (nData—-0ldIndex)) ;

/xxrrpkkklllkkkkkk kol kRl ok
*okokok /
if (nb=17)
{
if  (debug) printf  (“memcpy
start. ¥n") ;
for (k=0; k<nData; k++)
{
for (ch=0; ch<nADC; ch++)
{
if (debug && ch==
0)
printf
("%1d %d ¥n”, k, dbuf[k*nADC+ch]);

adc[ch]->data->dataS[k] = dbuf[kxnADC+ch] - 32768;
}
}
if (debug) printf (“memcpy was done. ¥n”);
if (FrameWrite (frame, oFile) != FR_OK)
{

FrFileOEnd (oFile);
FrameFree (frame) ;
remove (fr_file_name) ;
exit ( EXIT_FAILURE ) ;
}
if (debug) printf (“FrameWrite was
done: %d¥n”, nframe) ;

localTime = time (NULL) ;
fprintf (stdout, “#run = %5d : #file
= %5I1d : #iframe = %71d : %s”
nrun, nfile, nframe

)
fflush (stdout);
sprintf (IpStr, “%Id %ld %ld %s”
nrun, nfile, nframe,

asctime (gmtime (&localTime))

asctime (gmtime (&localTime))) ;
if (Stop)
{

fprintf (stderr, “MDAQ
has been stoped at %s¥n”



asctime
(gmtime (&localTime))
)
break ;
}
nframe++;
wrote_this_pass += r;

/FRkkkkRklk kRl kool lok ool kool kkolollokolol ok kokololokok ok
*okokok /

r = memcpy (& (dbuf [0]),
& (ADData[0]), sizeof (WORD)*CurIndex) ;

wrote_this_pass += r;

OldIndex = CurlIndex;

! break;
else
{
nb++;
if (debug) printf (“nb = %d¥n”,
nb) ;
r = memcpy (  &(dbuf[nData *
nb]),

& (ADData[0]), sizeof (WORD)*CurIndex) ;
wrote_this_pass += r;
OldIndex = GurIndex;

}

}

if (debug) printf(“wrote %d words, Curlndex = %d¥n”,
wrote_this_pass, Curlndex);

OldIndex = CurlIndex;

samp_count += wrote_this_pass;

}
FrFileOEnd (oFile);
nfile++;

Status = RUNNING;
}

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

/kFkFokkK MAIN LOOP FOR DAQ soksfokFokkok /
[FRrkokRRRk Rk Rk Rk ko kskokkskokksokokkok ok ko okok

cleanup (BoardNum, ADData) ;
return (EXIT_SUCCESS) ;
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