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Design of Double-channel Differential Input Oscilloscope
Based on JKU12DAS (CVI)

Shu Ding
Chengdu Airlines Electronic Technology Co., Ltd., Chengdu, Sichuan, 611430, China

Abstract

Virtual instrument is based on computer hardware and software test platform, which is consists of computer, application software and
hardware, the computer hardware resources and instrument hardware organically integrated by the virtual instrument software develop-
ment platform , the powerful data processing ability combine with computer hardware instrument, realization of the data display, stor-
age and analysis by the software.

This paper gives a way of using virtual instrument of virtual oscilloscope design scheme. the major hardware is LabjackU12 data ac-
quisition card, to realize the two-way differential input; the major software is LabWindows/CVI development environment, to realize
the PC virtual oscilloscope instrument panel control and corresponding program design. The final debugging results is achieve correct
data acquisition, can be achieved right waveform display , channel selection, horizontal time-base, sensitivity, vertical displacement and
two channel wave add and subtract, and other functions by button on the control panel. the design can complete the general situations
instead of traditional oscilloscope, such as simple waveform signal detection.
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long error;

long id=—1,*idnum=&id;

long locallD=-1;

long demo=0,numChannels=2,disableCal=0;
long transferMode=0;

long channels™={8.9,10,11};

long gains*={0,0,0,0};

float sr=1024,*scanRate=&:sr;
long numScans=1024,timeout=30;
float voltages*”***={0};

long statelOout™"”'={0};

long ov,*overVoltage=&ov;

long statelOin=0 ;

long updateIO=0 ;

long ledOn=1;

long triggerlO=0;

long triggerState=0;
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#include “toolbox.h”

#include “asynctmr.h”

#include <analysis.h>

#include <cvirte.h>

#include <userint.h>

#include “ljackuw.h”

#include ““E[HT .h”

static int panelHandle;

void CVICALLBACK huatu(void) ;
void initial(void) ;

void GenerateWave(int shape);
double wave
double wavel*%;

double wavel1147,

double wave2,
double wave221**;
double temp"**";

int goe=0;

int status=0;

int statusforoutput;

int count;

int ao;

int acnt=0;

long dm;

double x0,y0,xn,yn;
int statusofchannell;
int statusofchannel2;
int statusofadd;

int statusofsub;

int statusofdemo;

int handleofchannell ;
int handleofchannel2;
unsigned int zengyi,zengyi2,yinzil,yinzi2;
double pianyi,pianyi2;

unsigned int shuiping;
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float sr=1024,*scanRate=&sr;

long numScans=1024,timeout=30;

long gains*'={0,0,0,0};

long id=—1,*idnum=&id; // 7T -1 fLEFHLEVE—1>
Wk

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

f
T

if (InitCVIRTE (0, argv, 0) == 0)
return —1; /* out of memory */

if ((panelHandle = LoadPanel (0, “-=[H#Y .uir” , PANEL))
<0)

return —1;

DisplayPanel (panelHandle);

SetCtrl Attribute (panelHandle, PANEL_WAVECHOOSE,AT-
TR_VISIBLE,0) ;

SetCtrlAttribute(panelHandle, PANEL_FREQ,ATTR_VISI-
BLE.0) ;

SetCtrlAttribute (panelHandle, PANEL_VAL,ATTR_VISI-
BLE.0) ;

SetCtrlAttribute (panelHandle, PANEL_GWAVE,ATTR _
VISIBLE,0) ;

SetCtrlAttribute(panelHandle, PANEL _
CLEARPLOT,ATTR_VISIBLE,0) ;

SetCtrlAttribute(panelHandle, PANEL_PHASE,ATTR _
VISIBLE,0) ;

RunUserlInterface ();

DiscardPanel (panelHandle);

return 0;

}

int CVICALLBACK Quit (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{ int confirm;

switch (event)

{

RRMECE
Article

case EVENT_COMMIT:
confirm=ConfirmPopup( “Confirm” ,” Are you sure you

want to quit system?” );
if(confirm==1)
QuitUserlnterface (0);
break;
case EVENT_RIGHT_CLICK:
MessagePopup ( “Quit Button Help” |
“quit the program and close the pannel “);
break;
}

return 0;

}

int CVICALLBACK GWave (int panel, int control, int
event,

void *callbackData, int eventDatal, int eventData2)

{ int shape;

int 1;

if(event==EVENT_COMMIT)

{

GetCtrl Val (panelHandle, PANEL_DEMO, &statusofdemo);

GetCtrlVal(panelHandle, PANEL _
CHANNEL_1,&statusofchannell);

GetCtrlVal(panelHandle, PANEL_WAVECHOOSE,&shape);

GetCtrlVal(panelHandle, PANEL_RINGKNOB,&pianyi);

GetCtrlVal(panelHandle, PANEL_RINGKNOB_2 &zengyi);

GetCtrlVal(panelHandle, PANEL _
CHANNEL_2 &statusofchannel2);

GenerateWave(shape);

if (statusofdemo==statusofchannell)

{

MessagePopup( “E&" 7 IHEAE—EE! ] 7);

}

if (statusofdemo==1&statusofchannel1==0)

{

//SetCtrlVal

if (shape==4)
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)
else

{
DeleteGraphPlot(panelHandle, PANEL_GRAPH,-1,VAL_

IMMEDIATE_DRAW);

for(i=0;i<numScans;i++)
{
wavel [i]=wave|i]*zengyi+pianyi;

}

huatu();

}

if (statusofchannell ==1&statusofdemo==0)
{

if (shape==4)

8

else

{
DeleteGraphPlot(panelHandle, PANEL_GRAPH,—-1,VAL _

IMMEDIATE_DRAW);

for(i=0;i<numScans;i++)

{

wave2[i]=wave|i]*zengyi+pianyi;

return 0;

}

void GenerateWave(int shape)

{

double valtage,phase;

int n;

double freq;

GetCtrl Val(panelHandle, PANEL_PHASE, &phase);
GetCtrl Val(panelHandle, PANEL_FREQ,&freq);

GetCtrlVal(panelHandle, PANEL_VAL,&valtage);
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if(valtage>2.5 | | valtage<0)

{

MessagePopup( “t5i%(5H” | WEENAE 0 £ 2.5V );
}

else

switch(shape)

{case 0:
SineWave(1024,valtage/5,freq/1024,&phase,wave); //
break;

case 1:
SquareWave(1024,valtage/5,freq/1024,&phase,50.0,wave);
break;

case 2:
SawtoothWave(1024,valtage/5,freq/1024,&phase,wave);
break;

case 3:
TriangleWave(1024,valtage/5,freq/1024,&phase,wave);

break;

}

}
int CVICALLBACK updatecallback (int panel, int control,

int event,

void *callbackData, int eventDatal, int eventData2)
{/*long error;

long id=—1,*idnum=&id;

long locallD=-1;

long demo=0,numChannels=2 disableCal=0;
long transferMode=0;

long channels™={8.9,10,11};

long gains[4':{0,0,0,0};

float voltages*”**=(01;

long statelOout™”"'={0};

long ljb=—1,*ljScanBacklog=&1jb;

long ov,*overVoltage=&ov;

long numlts = 5;

long junk;
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long statelOin=0 ;
long updatelO=0 ;
long ledOn=1;

long triggerlO=0;
long triggerState=0;

switch (event)

f
T

case EVENT_TIMER_TICK:

GetCtrlVal (panelHandle, PANEL_CHANNEL_1,
&statusofchannel1);

GetCtrlVal (panelHandle, PANEL_CHANNEL_2,
&statusofchannel2);

huatu();

break;

}

return 0;

¥

int CVICALLBACK ClearPlot (int panel, int control, int
event,

void *callbackData, int eventDatal, int eventData2)

{

switch (event)

{

case EVENT_COMMIT:

DeleteGraphPlot(panelHandle, PANEL_GRAPH,—1,VAL _
IMMEDIATE_DRAW);

break;

H

return 0;

}

int CVICALLBACK PianYi(int panel, int control, int event,
void *callbackData, int eventDatal, int eventData2)

{

if (event == EVENT_VAL_CHANGED) {

GetCtrl Val (panelHandle, PANEL_RINGKNOB, &pianyi);

// SetCtrlVal (panelHandle, PANEL_NUMERIC_VERTI-

MRMXE

Article

CAL, pianyi);

huatu(); // $4T huatu () pEER

}

return (0);

}

int CVICALLBACK ZengYi(int panel, int control, int event,
void *callbackData, int eventDatal, int eventData2)

{inti,j,k;

long error;

long id=-1,*idnum=&id;

long locallD=~1;

long demo=0,numChannels=2,disableCal=0;

long transferMode=0;

long channels'4]={ 8,9,10,11};

long gains”'={0,0,0,0};

float voltages"**M=0};

long statelOout**={0};

long ljb=—1,*ljScanBacklog=&1jb;

long ov,*overVoltage=&ov;

long numlts = 5;

long junk;

long statelOin=0 ;

long updatelO=0 ;

long ledOn=1;

long triggerlO=0;

long triggerState=0;

//statelOout=0;

if (event == EVENT_VAL_CHANGED)

{

GetCtrlVal (panelHandle, PANEL_RINGKNOB_2,
&zengyi);

switch(zengyi)

{

case 0: gains[O]ZO;yinZiIZI; break;

case 1: gains”'=1;yinzi1=2; break;

case 2: gains'”'=2;yinzi1=4; break;

case 3: gains[o]:3;yinzi1:5; break;
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case 4: gains'”=4;yinzi1=8; break;

case 5: gains”=5;yinzi1=10; break;
case 6: gains [°]=6;yinzi 1=16; break;
case 7: gains'”=7;yinzi1=20; break;

}

AlBurst(idnum,demo,statelOin,updatelO,ledOn,numChannel

s,channels,gains,scanRate,disableCal,triggerl O, triggerState,numSc

ans,timeout,voltages,statelOout,overVoltage,transferMode);

for (i=0;i<numScans;i++) wavel [i]=voltages[i]"”;
for (i=0;i<numScans;i++) wave2[i]=voltages[i]"’;
for(i=0;i<numScans;i++)

{

wavell[i]=wavel[i];

wave22[i]=wave2[i];

}

huatu();

}

return (0);

H
int CVICALLBACK PianYi2 (int panel, int control, int

event,

void *callbackData, int eventDatal, int eventData2)

{

switch (event)
{
case EVENT_COMMIT:

GetCtrlVal (panelHandle, PANEL_RINGKNOB_4,

&pianyi2);//huatu();

break;

}

return 0;

}
int CVICALLBACK ZengYi2 (int panel, int control, int

event,

void *callbackData, int eventDatal, int eventData2)
{ inti,j,k;
long error;
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long id=-1,*idnum=&id;

long locallD=-1;

long demo=0,numChannels=2,disableCal=0;
long transferMode=0;

long channels™'={8,9,10,11};

long gains={0,0,0,0};

float voltages™**M=0};

long statelOout™**={0};

long ljb=—1,*]jScanBacklog=&1jb;

long ov,*overVoltage=&ov;

long numlts = 5;

long junk;

long statelOin=0 ;

long update]O=0 ;

long ledOn=1;

long triggerlO=0;

long triggerState=0;

//statelOout=0;

if (event == EVENT_VAL_CHANGED)

{
GetCtrlVal (panelHandle, PANEL_RINGKNOB_S,

&zengyil);

switch(zengyi2)

{

case 0: gains'"'=0:yinzi2=1; break;
case 1: gains[”=1;yinzi2=2;break;

case 2: gains!"'=2;yinzi2=4;break;

case 3: gains'"'=3:yinzi2=5:break;

case 4: gains[”:4;yinzi2:8;break;

case 5: gains'''=5;yinzi2=10;break;
case 6: gains'''=6;yinzi2=16;break;
case 7: gains'"'=7,yinzi2=20;break;
}

AlBurst(idnum,demo,statelOin,updatelO,ledOn,numChannel

s,channels,gains,scanRate,disableCal, triggerl O, triggerState,numSc

ans,timeout,voltages,statelOout,overVoltage, transferMode);

for (i=0;i<numScans;i++) wavel[i]=voltages[i]"”;
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for(i=0;i<numScans;i++) wave2[i]=voltages[i]"’; {
for(i=0;i<numScans;i++) case 0: sr=256;numScans=2048; break;
{wavell[i]=wavel[i]; case 1:sr=256;numScans=1024;break;
wave22[i]=wave2[i]; case 2:sr=512;numScans=1024;break;
} case 3:sr=1024;numScans=1024;break;
huatu(); case 4:sr=2048;numScans=1024;break;
} case 5:sr=4096;numScans=1024;break;
return 0; case 6:5r=4096;numScans=>512;break;
} case 7:5r=4096;numScans=256;break;
int CVICALLBACK ShuiPing (int panel, int control, int case 8:5r=4096;numScans=128;break;
event, case 9:sr=4096;numScans=64;break;
void *callbackData, int eventDatal, int eventData2) case 10:5sr=4096;numScans=32;break;
{ }
int 1,j,k; AlBurst(idnum,demo,statelOin,updatelO,ledOn,numChannel
long error; s,channels,gains,scanRate,disableCal, triggerl O triggerState,numSc
long id=—1,*idnum=&id; ans,timeout,voltages,statelOout,overVoltage, transferMode);
long locallD=-1; for(i=0;i<numScans;i++) wavel [i]=voltages[i]"";
long demo=0,numChannels=2,disableCal=0; for(i=0;i<numScans;i++) wave2[i]=voltages[i]"’;
long transferMode=0); for(i=0;i<numScans;i++)
long channels''={8,9,10,11}; {wavell[i]=wavel[i];
long gains*'={0,0,0,0}; wave22 [i|=wave2[i];
float voltages"*”={0}; }
long statelOout™”*'={0}; huatu();
long ljb=—1,*ljScanBacklog=&ljb; }
long ov,*overVoltage=&ov; return (0);
long numlts = 5; return 0;
long junk; }
long statelOin=0 ; int CVICALLBACK qidong (int panel, int control, int event,
long updatelO=0 ; void *callbackData, int eventDatal, int eventData2)
long ledOn=1; {
long triggerlO=0; int 1,j,k;
long triggerState=0; long error;
//statelOout=0; long id=-1,*idnum=&id;
if (event == EVENT_VAL_CHANGED) { long locallD=-1;
GetCtrlVal (panelHandle, PANEL_RINGKNOB_3, long demo=0,numChannels=2,disableCal=0;
&shuiping); long transferMode=0;// fiftfii A i\ ,0 HHZAD, 1 AIEH,
switch(shuiping) 2 APk,
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long channels''={8,9,10,11};

long gains™'={0,0,0,0};

float voltages****={0};

long statelOout™“”*={0};

long ljb=—1,*]jScanBacklog=&1jb;

long ov,*overVoltage=&ov;

long numlts = 5;

long junk;

long statelOin=0 ;

long updatelO=0 ;

long ledOn=1;

long triggerlO=0;// filt& (5 5L £

long triggerState=0;// = {FKH k%

switch (event)

{

case EVENT_COMMIT:

GetCtrlVal(panelHandle, PANEL_CMD_ADD,&statuso-
fadd);

GetCtrl Val(panelHandle, PANEL_CMD_SUB, &statusofsub);

initial();

error=AlBurst(idnum,demo,statelOin,updatel O,ledOn,num-
Channels,channels,gains,scanRate,disableCal,triggerlO, triggerS-
tate,numScans,timeout,voltages,statelOout,over Voltage, transfer-
Mode);

for(i=0;i<numScans;i++) wavel [i|=voltages[i]"”;

for(i=0;i<numScans;i++) wave2[i]=voltages[i]"";

for(i=0;i<numScans;i++)

{wavell[i|=wavel[i];

wave22[i]=wave2[i];

H

huatu();

break;

H

return 0;

}
void initial()
{
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GetCtrlVal (panelHandle, PANEL_RINGKNOB, &pianyi);

GetCtrlVal (panelHandle, PANEL_RINGKNOB_2,
&zengyi);

GetCtrlVal (panelHandle, PANEL_RINGKNOB_4,
&pianyi2);

GetCtrlVal (panelHandle, PANEL_RINGKNOB_S5,
&zengyil);

GetCtrlVal (panelHandle, PANEL_RINGKNOB_3,
&shuiping);

}

int CVICALLBACK channell (int panel, int control, int
event,

void *callbackData, int eventDatal, int eventData2)

{

switch (event)

{

case EVENT_COMMIT:
huatu();

break;

}

return 0;

}

int CVICALLBACK channel2 (int panel, int control, int
event,

void *callbackData, int eventDatal, int eventData2)

{

switch (event)

{

case EVENT_COMMIT:
huatu();

break;

}

return 0;

)
int CVICALLBACK add (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

{
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switch (event)

f
T

case EVENT_COMMIT:
huatu();
break;

}

return 0;
H
int CVICALLBACK sub (int panel, int control, int event,

void *callbackData, int eventDatal, int eventData2)

f
T

switch (event)

{

case EVENT_COMMIT:
huatu();

break;

}

return 0;

}
void CVICALLBACK huatu()

{

int i,j,k;

/* long error;

long id=—1,*idnum=&id;

long locallD=-1;

long demo=0,numChannels=2,disableCal=0;
long transferMode=0;

long channels'4]:{8,9,10,11 b

long gains[‘”:{0,0,0,0};

//float sr=1024,*scanRate=&ssr;
//long numScans=1024, timeout=30;
float voltages"*”*'={0};

//long overVoltage**1={1.0F};
long statelOout*™'={0};

long ljb=—1,*ljScanBacklog=&ljb;
long ov,*overVoltage=&ov;

long numlts = 5;
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long junk;
long statelOin=0 ;
long updateIO=0 ;
long ledOn=1;
long triggerlO=0;
long triggerState=0;
//statelOout=0; */
double currentX_wavel“®?,
double currentY _wavel“®?;
double currentX_wave2*;
double currentY _wave2"“®?,
double currentX_waveadd“*!;
double currentY_waveadd"";
double currentX_wavesub*”*;
double currentY _wavesub ",
initial();
//DeleteGraphPlot(paneclHandle, PANEL_GRAPH,-1,VAL_
IMMEDIATE_DRAW);
GetCtrlVal(panelHandle, PANEL_CHANNEL_1,&statusofch
annell);
GetCtrlVal(panelHandle, PANEL _
CHANNEL_2 &statusofchannel2);
GetCtrlVal(panelHandle, PANEL_CMD _
ADD,&statusofadd);
GetCtrlVal(panelHandle, PANEL_CMD_SUB, &statusofsub);
GetCtrlVal(panelHandle, PANEL_DEMO,&statusofdemo);
for (i=0;i<numScans;i++) wavel [i|=voltages[i]"";
for(i=0;i<numScans;i++) wave2[i]=voltages[i]"’;
for(i=0;i<numScans;i++)
{wavell[i]=wavel[i];
wave22[i]=wave2[i];
}*/
DeleteGraphPlot(panelHandle, PANEL_GRAPH,-1,VAL_
IMMEDIATE_DRAW);
if(statusofdemo==1)
{
SetCtrlAttribute(panelHandle, PANEL _
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WAVECHOOSE,ATTR_VISIBLE, 1) ;

SetCtrlAttribute(panelHandle, PANEL_FREQ,ATTR_
VISIBLE,1) ;

SetCtrlAttribute(panelHandle, PANEL_VAL ,ATTR_
VISIBLE,1) ;

SetCtrlAttribute (panelHandle, PANEL_GWAVE,ATTR _
VISIBLE, 1) ;

SetCtrlAttribute(panelHandle, PANEL _
CLEARPLOT,ATTR_VISIBLE,1) ;

SetCtrlAttribute(panelHandle, PANEL_PHASE,ATTR _
VISIBLE,1) ;

for(i=0;i<numScans;i++){

currentX_wavel [i]=i+1*(1/sr);

currentY _wavel [i|=wavel [i];

currentY _wavel [i]=currentY _wavel [i]*zengyi+pianyi;

H

PlotXY (panelHandle, PANEL_GRAPH, currentX_wavel,
currentY _wavel, numScans, VAL_DOUBLE, VAL_DOUBLE,
VAL_FAT_LINE, VAL_SOLID_SQUARE, VAL_SOLID_
SQUARE, VAL_DASH, VAL_MAGENTA);

}

if(statusofdemo==0)

{

SetCtrlAttribute(panelHandle, PANEL _
WAVECHOOSE,ATTR_VISIBLE,0) ;

SetCtrlAttribute (panelHandle, PANEL_FREQ,ATTR_VISI-
BLE,0) ;

SetCtrlAttribute(panelHandle, PANEL_VAL,ATTR_VISI-
BLE.0) ;

SetCtrlAttribute(panelHandle, PANEL_GWAVE,ATTR_VIS-
IBLE,0) ;

SetCtrlAttribute(panelHandle, PANEL_CLEARPLOT,AT-
TR_VISIBLE,0) ;

SetCtrl Attribute (panelHandle, PANEL_PHASE,ATTR_VISI-
BLE.0) ;

DeleteGraphPlot(panelHandle, PANEL_GRAPH,-1,VAL_

IMMEDIATE_DRAW);
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}

if(statusofchannel 1==1)// F H filt & JF L8 7 1, WliEE 1
IV=E

{

for(i=0;i<numScans;i++)

{

currentX_wavel [i]=i+i*(1/sr);

currentY_wavel [i]=wavel [i];

currentY _wavel [i]=currentY _wavel[i]*zengyi+pianyi;

}

PlotXY (panelHandle, PANEL_GRAPH, currentX_ wavel,
currentY _wavel, numScans, VAL_DOUBLE, VAL_DOUBLE,
VAL_FAT_LINE, VAL_SOLID_SQUARE, VAL_SOLID_
SQUARE, VAL_DASH, VAL_GREEN);

}
if(statusofchannel2==1)

{
for(i=0;i<numScans;i++)
{

currentX_wave2[i]=i+i*(1/sr);

currentY _wave2[i|=wave2[i];

currentY _wave2[i]=currentY _wave2[i]*zengyi2+pianyi2;

}

PlotXY (panelHandle, PANEL_GRAPH, currentX_wave2,
currentY _wave2, numScans, VAL_DOUBLE, VAL_DOUBLE,
VAL_FAT_LINE, VAL_SOLID_SQUARE, VAL_SOLID_

SQUARE, VAL_DASH, VAL_YELLOW);

}

if(statusofadd==1)

{
for(i=0;i<numScans;i++)
{

currentX_waveadd[i]=i+i*(1/sr);

currentY _waveadd[i|=wavel[i]+wave2[i];

currentY _waveadd[i]=currentY _waveadd[i]*zengyi-+pianyi;
}

PlotXY (panelHandle, PANEL_GRAPH, currentX_waveadd,
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currentY _waveadd, numScans, VAL_DOUBLE, VAL_DOUBLE, @ VAL_FAT_LINE, VAL_SOLID_SQUARE, VAL_SOLID_

VAL_FAT_LINE, VAL_SOLID_SQUARE, VAL_SOLID_  SQUARE, VAL DASH, VAL_CYAN);

SQUARE, VAL_DASH, VAL_RED); }
§ }
if(statusofsub==1) int CVICALLBACK demo (int panel, int control, int event,
{ void *callbackData, int eventDatal, int eventData2)
for(i=0;i<numScans;i++) { switch (event)
{ {
currentX_wavesub|[i]=i+i*(1/sr); case EVENT_COMMIT:
currentY _wavesub[i]=wavel [i]—wave2[i]; huatu();
currentY _wavesub|[i]=currentY _wavesub[i]*zengyi+pianyi; break;
} }
PlotXY (panelHandle, PANEL_GRAPH, currentX_wavesub, return 0;
currentY _wavesub, numScans, VAL_DOUBLE, VAL_DOUBLE, }
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