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ABSTRACT

THIS THESIS ~ PRESENTS ~ DESIGN AND DEVELOPMENT OF THE DIGITAL STORAGE
OSILLOSCOPE AND THE SPECTRUM ANALYZER BY IBM PC OR COMPATIBLEWHICH IS USED  WITH
PC (BM OR COMPATIBLE) IN GENERAL. [T CONSISTS OF TWO PARTS : HARDWARE AND SOFT
WARE. THE HARDWARE IS INSERTED INTO THE SLOT OF THE PC WHILE THE SOFTWARE
CONTROLS THE CARD. THIS SYSTEM CAN PICK UP SIGNAL LOW VOLTAGE BETWEEN * 5VOLTS
AND FREQUENCY NOT MORE THAN 1 MHz DISPLAY ON VGA,MONOCHOME,OR EGA SCREEN, IT
CAN DISPLAY THE SIGNAL AND THE SPECTRUM OF THE SIGNAL AND ALSO STORE DATA INTO DISK
AND ALSO DISPLAY THE SIGNAL TO PRINTER.
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The Fast Fourier Transform (FFT)
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1. Loop on DFT stage
2. Loop on butterfly
3. Loop on butterfly power
4. Calculate and sum DFT term

End

Flow chart for a function FFT,which calculate the
fast Fourier transform
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2.3 POWER SPECTRUM
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Turbo C to make the Digital storage oscilloscope & FFT spectrum analyzer.

This project content of hardware & software.

- Hardware consis of flash A/D sampling rate 8 MHz.

- Software writen with TURBO C version 2.

- Compile with TCC .

- tec -mc store graphics.lib herc.obj egavge.obj litt.obj

*/

finclude <dos.h>
#include <math.h>
ftinclude <conio.h>
#include <stdio.h>
#include <stdlib.h>
#finclude <alloc.h>
ffinclude <stdarg.h>
ffinclude <graphics.h>
fiinclude <fentl.h>
#include <io.h>

#include <bios.h>
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void Initg (void);

void Main_Window (void);

void Main_Win1 (void);

void Read_kbd (void);

void Enter (void);

void Read_AD (void);

void Files_Ser (void);

void Get_Name (void):

void Display (void);

void Setup (void);

int
char
char
int
int
char
char

char

unsigned

void
char
char
char
float

int

timediv(l={ 1, 4, 20, 100, 400, 1000, 4000 }

x=8, y= 13, x1, y1, count= 0, idx= 0, a, acpage=0, vipage=0, res1 :

menuf= 0;

countl = {0,3,0,0,0,1,0,3,0,2,0,1}:

GraphDriver, GraphMode :

maxx, maxy, handle, stept = 1, stept1=0, stepf=1;

ascii, scancode ,in;

image [400], image0 [1000), hnagel[4800Linmge2[2000Liwmg83[24001;

image4 [4800], image$5 [4000], image6 (2400}, image8 [3600),imagek [1000] :
size;

far*nnageg,'nnageTO,'hnage11,'hnage?,‘hnage14;

buffer[10000], xx(500] ;

*point []= {Hnage1,nnageZ,hnage3,hnage4,hna995,nnage6},

fname(]= { "TEST.SCP “¥

xreal(1200], ximag[1200], result{1200) :



char *ctimediv(]= { "6 uS", "20 uS", 0.1 mS*, 0.6 mS", "2 mS*, 6 mS*, "20 mS* );
char *fdiv[]= { *,"250 KHz", *125 KHZ',",*62 KHz",™,™,="31 KHZ"} :
int cidivi]= {1, 2, 4, 8, 16, };

/i
Main program

'

void main ()

outportb (0x283, 0x98);
Initg ();
Main_Window ();

closegraph ();

/l-
Auto detect card & Initgraphics mode

*

void Initg (void)

int a:



/* it (peekb ( 0x40,0x49 )== 7)
{  GraphDriver= 7 :

GraphMode=0; } ¥

GraphDriver= 3 ; /* HERCULIST Driver */
GraphMode= 1 : /* 2 Color , 720 X 348 ,2 Page */

if (registerbgidriver(EGAVGA _driver) < 0) exit (1): /* Initialized BGI Driver */

if (registerbgifont{small_font) < 0) exit (1);

initgraph (&GraphDriver, &GraphMode, *);  /* Initialized */

maxx= getmaxx (); /* Get MAX_X ¥/
maxy= getmaxy (); /* Get MAX_Y */
setactivepage (1); /* Set Visual Page to 1 */

settextstyle (SMALL_FONT, HORIZ_DIR, 4):

setfillstyle (SOLID_FILL,11);
bar (0, 0, 200, 10);
getimage (0, 0, 150, 10, imagek);
size= imagesize (0, 0, 131, 130);
image7= malloc (size);
if (image7== NULL)

exit (1);

size= imagesize (0, 0, 300, 200);
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image14= malloc (size);
if (imagel4== NULL)

exit (1);

setfillstyle (SOLID_FILL,14);

bar (0, 0, 131, 59);

getimage (0, 0, 131, 59, image7);
setfillstyle (SOLID_FILL,7);

bar (0, 0, 130, 11);

getimage (0, 0, 118, 10, image0);

cleardevice ();

setactivepage (1);

setcolor (6);

rectangle (0, 0, 129, 57);
rectangle (0, 0, 130, 58);
rectangle (0, 0, 131, 58);
setcolor (6);

outtextxy (0, 5, * LOAD FILES
outtextxy (0, 17, * SAVE FILES

outtextxy (0, 29, * CLEAR SCREEN");

outtextxy (0, 41, " QUIT
putimage (0, 0, image7, 1);
getimage (0, 0, 131, 58, image1);
cleardevice ();

setactivepage (1);

/* Set BAR For Inverse MENU */

/* Set BAR For Inverse BAR */

/* MENU 1 ¥/

F3%);
F4%);

ALT+X");
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setcolor (6); /* MENU 2 ¥/
rectangle (0, 0, 129, 21);

rectangle (0, 0, 130, 21);

rectangle (0, 0, 131, 22);

setcolor (6);

outtextxy (0, 5, " ENTER TO START");

putimage (0, 0, image7, 1);

getimage (0, 0, 131, 22, image2);

cleardevice ();

setactivepage (1);

setcolor (6); /* MENU 3 ¥/
rectangle (0, 0, 129, 33);

rectangle (0, 0, 130, 33);

rectangle (0, 0, 131, 34);

setcolor (6);

outtextxy (0, 5, * DISPLAY BUFFER®);

outtextxy (0, 17, * CLEAR BUFFER"):

putimage (0, 0, image7, 1);

getimage (0, 0, 131, 34, image3);

cleardevice ();

setactivepage (1);

setcolor (6); /* MENU 4 ¥/
rectangle (0, 0, 129, 57);
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rectangle (0, 0, 130, 67);
rectangle (0, 0, 131, 58):

setcolor (6);

outtextxy (0, 5, " TIME/DIV F5%);
outtextxy (0, 17, * VOLT/DIV Fe");
outtextxy (0, 29, * SLOPE F7°);
outtextxy (0, 41, * ZOOM F8");

putimage (0, 0, image?, 1);
getimage (0, 0, 131, 58, image4);
cleardevice ();

setactivepage (1);

setcolor (6); /* MENU 5 ¥/
rectangle (0, 0, 129, 45);

rectangle (0, 0, 130, 45);

rectangle (0, 0, 131, 46);

setcolor (6);

outtextxy (0, 5, * PRINTER No_ *);
outtextxy (0, 17, * PRINT SCREEN *);
outtextxy (0, 29, * PRINT BUFFER *);
putimage (0, 0, image7, 1);
getimage (0, 0, 131, 46, image5);
cleardevice ();

setactivepage (1);

setcolor (6); /* MENU 6 #/
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rectangle (0, 0, 129, 33);

rectangle (0, 0, 130, 33);

rectangle (0, 0, 131, 34);

setcolor (6);

outtextxy (0, 5, * FREQUENCY/DIV *);
outtextxy (0, 17, * FFT. SPECTRUM *;
putimage (0, 0, image7, 1);

getimage (0, 0, 131, 34, image6);
cleardevice ();

setactivepage (1);

setcolor (0); /* SCOPE BOX MONITOR */
setfillstyle (SOLID_FILL,15);

bar (0,0,560,200);

rectangle (0,0, 660,128);

rectangle (0,0, 661,129);

rectangle (0,0, 562,129):

line (0,32+32, 560, 32+32);

line (280,0, 280,128);

setlinestyle (USERBIT_LINE,0x0303, THICK_WIDTH);
line (0,32+32, 560, 32+32);

line (280,0, 280,128);

setlinestyle (DOTTED_LINE,0,NORM_WIDTH);

x1= 40 ;

for (a= 13 ;a > 0; a-, x1+= 40)

line (x1, 0, x1, 128);



yl= 32 ;

forfa=3;a>0;a-,yl+= 32)
line (0, y1, 560, y1);

size=imagesize (0, 0, 662, 129);

image9= malloc (size);

if (image9== NULL)

{ closegraph ():

exit (1); '}

getimage (0, 0, 562, 129, image9);

setlinestyle (SOLID_LINE,0,NORM_WIDTH);

cleardevice ();

setactivepage (1);

setcolor (0);
setfillstyle (SOLID_FILL,9);
bar (0,0,600,32);
rectangle (0,0, 600,12);
rectangle (0,0, 601,13);
rectangle (0,0, 602,13);
size=imagesize (0, 0, 602, 13);
image10= malloc (size);
if (image10== NULL)
{ closegraph ();

exit (1); )
getimage (0,0,602,13,image10);

cleardevice ();

/* SCOPE BOX MONITOR 2 */
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setactivepage (1);

setcolor (0); /* SCOPE BOX MONITOR3 */
setfillstyle (SOLID_FILL,15);
bar (0,0,5660,200);
rectangle (0,0, 612,120):
rectangle (0,0, 513,121);
rectangle (0,0, 514,121);
setlinestyle (DOTTED_LINE,0,NORM_WIDTH):
x1= 65;
for (a= 0; a <7 ; a++ , x1+= 64)

line (x1, 0, x1, 128);
y1=30;
for(a= 0;a<3;a++, yl+= 30)

line (0, y1, 660, y1);
size=imagesize (0, 0, 514, 121);
image11= malloc (size);
if (image11== NULL)
{ closegraph ();

exit (1); }

getimage (0,0,514,121,image11);
setlinestyle (SOLID_LINE,0,NORM_WIDTH):
cleardevice ();

setactivepage (1);

setfillstyle (SOLID_FILL,15): /* GET IMAGE For MENU */



/i

72
bar (0, 0, 35, 11);

getimage (0, 0, 55, 11, image);

putimage (0, 0, image, 1);

bar (0, 0, maxx, 10); /* Get IMAGE for MENU */
getimage (0, 0, maxx, 10, image8);
cleardevice ():

setactivepage (0);

Display menu on screen with 2 page and main menu to accress function

*/

void Main_Window (void)

setvisualpage (1); /* Set Visual Page to 1 */
Main_Win1 ();

setvisualpage (0);

setactivepage (1);

Main_Win1 ()

setactivepage (0);

getimage (x, 0, x+131, y+100, image7);

putimage (x, y, image, 1);



x1= x+5;

yl= y+25 ;

/* Set loop display bar menu */

for (;})
{

Read_kbd (); /* Get Key_Board */
switch (scancode)

{

case 1: /* Esc Key Press */
if (menuf==1)
{ menuf=0;

putimage (x, 0, image7, 0);

putimage (x, y, image, 1); }

break:

case 28: /* Enter */
if  (menuf==0)
{ menuf=1;

putimage (x, y+20, point{count], 0);

putimage (x1, y1,image0, 1); '}

else
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Enter ();

break;

case 77:
if (count== 5)
break;
putimage (x, 0, image7, 0);
count++ ;

X+= 52;

/* Rigth Key Press */

getimage (x, 0, x+131, y+100, image?);

putimage (x, y, image, 1);
idx+= 2 ;
X1= x+5 ;

y1= y+25+(count1(idx]*12);

if (menuf==1)

{  putimage (x, y+20, point[count], 0);

putimage (x1, y1,image0, 1); }

break;

case 75:
if (count== Q)
break;

putimage (x, 0, image?7, 0);

/* Left Key Press */
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count- ;

x-= 52;

getimage (x, 0, x+131, y+100, image7);
putimage (x, y, image, 1);

idx-= 2 ;

X1= x+5 ;

y1= y+25+(count1[idx]*12);

if (menuf==1)
{ putimage (x, y+20, point(count], 0);

putimage (x1, y1,image0, 1); }

break;

case 80: /* DOWN Key Press */

it (menuf==0)

break;

it (countl(idx]== count1[idx+1])
{ putimage (x1, y1, image0, 1);
y1= y+25 ;
countlfidx]= 0 ;

putimage (x1, y1, image0, 1); }
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{  putimage (x1, y1, image0, 1);
yl+=12;
count1[idx]++ ;

putimage (x1, y1, imageQ, 1); }

break;

case 72 /* UP Key Press */

if (menuf==0)

break;

if (count1fidx]== 0)

{ putimage (x1, y1, image0, 1);
y1= y+25+(count1[idx+1)*12);
countl[idx]= count[idx+1] ;

putimage (x1, y1, image0, 1); }

else

{  putimage (x1, y1, image0, 1);
yl-=12;
count1(idx]- ;

putimage (x1, y1, imageO0, 1); }

break:
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77
} /* END LOOP CASE */

* if (scancode==59)

break; */

} /* END LOOP Key_Board Recive */

} /* END Function */

/l

Draw menu on screen with active page

*/

void Main_Win1 (void)

it (GraphDriver== 7)
{ setfillstyle (INTERLEAVE_FILL,14);

bar (0,28, maxx,maxy-15); }

else
{ seftfillstyle (SOLID_FILL,7);

bar (0,26,maxx,maxy-13); }

setcolor (6);
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outtextxy (0, 1, * DIGITAL STORAGE OSCILLSCOPE & FFT. POWER SPECTRUM ANALYZER.
Version 1.0 );

putimage (0, 1, image8, 1);

setcolor (15);

outtextxy (0, 14, * FILES READ  DISP SETUP PRINT SPECT*):

setcolor (14);

outtextxy ( 0, maxy-11, * F1:HELP F2:READ/STORE F3:LOAD F4:SAVE F5TIME F6:VOLT
F7:SLOPE F8:ZOOM");

putimage (0, maxy-11, image8, 1);

setcolor (15);

rectangle (0, 0, maxx, maxy);

rectangle (0, 12, maxx, 25);

rectangle (0, maxy-12, maxx, maxy);

putimage ((maxx-562)/2,35,image9,0);

putimage ((maxx-602)/2,35+134,image 10,0);

putimage ((maxx-602)/2,35+154+132,image10,0);

setcolor (1);

outtextxy ((maxx-610)/2, 30, 5%:;

outtextxy ((maxx-610)/2, 30+32," 2.5%:

outtextxy ((maxx-610)/2, 30+64, 0%);

outtextxy ((maxx-610)/2, 30+96,"-2.5);:

outtextxy ((maxx-610)/2, 30+127,* -5°):

outtextxy ((maxx-612)/2, 30+154," 16%;

outtextxy ((maxx-612)/2, 30+154+30," 0°);

outtextxy ((maxx-612)/2, 30+164+.60," -15*);

outtextxy ((maxx-612)/2, 30+154+90," -30%);
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outtextxy ((maxx-612)/2, 30+154+120," -45°);

if (GraphDriver==7)
setcolor (0);
else

setcolor (15);

outtextxy ((maxx-602)/2 , 35+134+1, * DIGITAL STORAGE OSCILLOSCOPE TIME/DIV=5 uS
VOLT/DIV=2.5 V),

outtextxy ((maxx-602)/2 , 36+154+133, * RESOLUTION=15625 Hz,500 kHz/DIV - MAGNITUDE=3
dB/OCTAVE (dB VPA2)");

putimage ((maxx-562)/2,35+154,image11,0);

/i
Read keyboard function use bios function 16h.
Inline assembly.

i

void Read_kbd ( void )

{

union REGS reg;
reg.h.ah = 0;
intB6(0x16,&req,&req);

scancode=reg.h.ah;



ascii=reg.h.al;

/l'
Enter key press entry the other functions

*/

void Enter (void)

{
/* int  abc; ¥/
switch (count)
{
case 1: /* READ A/D */
putimage (x, 0, image7, 0);
Read_AD ();
putimage (x, y, image, 1);
putimage (x, y+20, point(count], 0):
putimage (x1, y1,image0, 1);

break;

case O; /* FLIE SERVICE ¥/
Files_Ser ();

break;

case 2:
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Display ();

break;

case b
Spectrum ();

break;

case 3J:
Setup ();

break;

case 4

Plotter ();

break;

Function to read data from A/D Converter.

Display on screen both ega/vga & herculis card.

g

void Read_AD (void)
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unsigned  char b, ex;
unsigned int a,cde;

float max, min;

seffillstyle (SOLID_FILL,11);

if (GraphDriver==7) /* Detect COLOR */
setcolor (0);
else
setcolor (1);
for (;;)
{
acpage= acpage A 1; /* Set ACTIVE PAGE */

setactivepage (acpage);

putimage ((maxx-562)/2,36,image9,0):

outportb (0x283,0x98); /" Enable A/D To Read */
outportb (0x281,0xcc);

outportb (0x281,0xdc);

for (;:)

{ b=inportb (0x282): /* Check Successive */
b=b&0x10;
if (b==0x10)



break; }

outportb (0x281,0xac); /* Copy From RAM to Buffer */
outportb (0x280,0xbd);

for (a=0;a<8000;a++)

{ outportb (0x281,0xb9);
b=inportb (0x280);
outportb (0x281,0xbd);
outportb (0x281,0xbf);
outportb (0x280,0xbd);
b=b&0x3f;
b<<=1;

butferfa]=b: }

d=(maxx-560)/2;
moveto (d, 35+64); /* Plot ON SCREEN */
a=0;
max=-100,;
min=100.,;
for (e=1; e <= 560 ; e++,d++,a+=stept)
{
c=36+128-buffer(a);
lineto (d,c);
}

vipage= vipage A 1; /* SET VISUAL PAGE */
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setvisualpage (vipage);

it (bioskey(1)!=0)
{
Read_kbd ();
if (scancode==60)

break;

getimage (x, 0, x+131, y+100, image7);
setactivepage (acpage);

setcolor (15);

/i
Files service routine as save , load , clear , quit

*

void Files_Ser (void)

int  ac,de;

switch (count1(idx))

{

case O:
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Get_Name {();

if (scancode==1)

break;

handle = _open(fname,O_RDWR);
_read(handle,buffer,560);
_close(handle);
putimage (x, 0, image?, 0);
if (GraphDriver==7)

setcolor (0);
else

setcolor (1);

d=(maxx-560)/2;
moveto (d, 35+64);

a=0;

/* GET KEY */

/* Esc Check */

* Load FILE */

/* Restore Screen */

/* Detect COLOR */

/* Plot ON SCREEN */

for (e=1; e <= 560 ; e++,d++,a+=stept)

{
c=35+128-bufferlal;

lineto (d,c); }

getimage (x, 0, x+131, y+100, image7); /* Save SCREEN IMAGE */

putimage (x, y, image, 1);

putimage (x, y+20, point{count], 0);
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putimage (x1, y1,image0, 1);

break;
case 1.
Get_Name (); /* Get KEY */
if (scancode==1) /* Esc key Check */
break;

handle=_creat({fname,FA_ARCH);
_write(handle,buffer,560);
_close(handle);

break;

case 2:

putimage (x, 0, image?, 0);

putimage ((maxx-562)/2,35,image9,0);
getimage (x, 0, x+131, y+100, image7);
putimage (x, y, image, 1);

putimage (x, y+20, point[count], 0);

putimage (x1, y1,image0, 1);

break;

case 3:

/* Save FILE */

86



/l

closegraph ();
printt (* KMIT'LAn\n");

exit (0);

Get input from keyboard press & display in graphics mode

void Get_Name (void)

int  num, X, vy, keyf;

setviewport (100, 50, 400, 200, 1);
getimage (0, 0, 299, 100, image14);
setcolor (0);

seffillstyle (SOLID_FILL,11);

bar (0,0,290,30);

outtextxy (0, 11, * Enter name :*);
rectangle (0, 0, 290,30);

rectangle (0, 0, 291,31);

rectangle (0, 0, 292,31);

ot

/* Adj View port */

/* Fill Menu */
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setcolor (0);

num= 0;
x= 13*6;
y= 11,

keyf= 0 ;

setcolor (0);

outtextxy (13*6, 11, *_");

for (;;) /* Loop KEY CHECK */
{
Read_kbd ();
if (scancode==1) I* Esc key Press */
break;
if (scancode==28) /* Enter Key Press */
break;
it (ascii==0) /* Allow Key Press */
continue;
it (scancode==14) /* BACK SPACE Key Press */

{ if (nhum!=0)

{



putimage(x,y,imagek,0);
num-;

fname[num]= Ox5f ;
fname[num+1]= 0 ;

outtextxy(13*6, 11, fname);

continue; '} }
else /* SAVE DATA TO BUFFER */
{ if (num==20)

continue;

fname[num]= ascii;
NUM++;

fname[num]= Ox5f ;
fname[num+1)= 0 ;
putimags(x,y,imagek,0);
outtextxy(13*6, 11, fname):;

keyf=1; }

it (keyf!=0) /* NO Key Press */

fname(num)= 0;

putimage (0, 0, image14, 0);

setviewport (0, 0, maxx, maxy, 1);
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/i
Display butfer on screen function.

'

void Display (void)

int a,cde;

switch (count1[idx])

{
case 1: /* CLEAR BUFFER */

for (e=0; e <=560; e++)

buffer(e]=0;

putimage (x, 0, image?, 0);

putimage ((maxx-562)/2,35,image9,0);
getimage (x, 0, x+131, y+100, image7):
putimage (x, y, image, 1);

putimage (x, y+20, point{count], 0);
putimage (x1, y1,image0, 1);

break;

case O: /* Display Buffer */



if (GraphDriver==7) /* Detect COLOR */
setcolor (0);

else
setcolor (1);

putimage (x, 0, image7, 0);

putimage ((maxx-562)/2, 35, image9, 0);

d=(maxx-560)/2;
moveto (d, 35+64); /* Plot ON SCREEN */
a=0;
for (e=1; e <= 560 ; e++,d++,a++)
{
if (buffer(a]<-64)
buffer(a]=-64;
it (buffer(a]>64)
buffer(a)=64;
c=35+128-buffer(a;

lineto (d,c); }

getimage (x, 0, x+131, y+100, image7); /* Save SCREEN IMAGE */
putimage (x, y, image, 1);

putimage (x, y+20, point{count], 0):

putimage (x1, y1,image0, 1);

break;
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/* Setup function to setup system
Time / division
Volt / division
Slop
Zoom

*

void Setup (void)

static int  x= 5, y= 28 ;
static char a= Q;
switch (count1[idx))

{

case 0O

setviewport (300, 50, 450, 200, 1) /* Adj View port */
getimage (0, 0, 150, 150, image14);

setcolor (0);

setfillstyle (SOLID_FILL,11); /* Fill Menu */

bar (0,0,129,120);

rectangle (0, 0, 129,120);

rectangle (0, 0, 130,119);

rectangle (0, 0, 131,119);

rectangle (0, 0, 131, 22):

92



outtextxy (0, 10, * TIME/DIV  *);
outtextxy (0, 30,* 6 - uS )
outtextxy (0, 42,* 20 - uS );
outtextxy (0, 54, .1 - mS )
outtextxy (0, 66, 5 - mS *);
outtextxy (0, 78,* 2 - mS )
outtextxy (0, 90,* 65 - mS *);

outtextxy (0, 102, * 20- mS *);

if (a>6)
{ x=5;

putimage (x, y, image0, 1);

for (;;)
{
Read_kbd ();

switch (scancode)

{

case 72 /* Up key press */
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putimage (x, y, imageO, 1);
y-=12,
putimage (x, y, imageQ, 1); }

break;

case 80: /* Down key press */

if (a != 6)

{ a++
putimage (x, y, image0, 1);
y+=12;
putimage (x, y, image0, 1); }

break;

case 28:

break;

case 1:

break;

if (scancode==1)

break;
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if (scancode==28)

break;

}

stept= timediv(a];

steptl=a;

putimage (0, 0, image14, 0);
setviewport (0, 0, maxx, maxy, 1);

break;

/* GPRINTF: Used like PRINTF except the output is sent to the */

1® screen in graphics mode at the specified co-ordinate. i’

int gprintf( int *xloc, int *yloc, char *fmt, ...)

va_list argptr; /* Argument list pointer */
char str{140]; /* Buffer to build sting into *
int cnt; /* Result of SPRINTF for return */

va_start( argptr, format ); /* Initialize va_ functions */
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cnt = vsprintf( str, fmt, argptr );/* prints string to buffer */
outtex Pl-~+@ ~~~mmemmmmmmcmn Jon~q
Send string in graphics mode */

*yloc += textheight( *H" ) + 2; /* Advance to next line

va_end( argptr ); [* Close va_ functions

return( cnt ); /* Return the conversion count

Spectrum ()

int a b c d;

float res, p=3.141592, max, min:

putimage ((maxx-562)/2,35+154,image11,0);

setcolor (9);

outtextxy ((maxx-562)/2, 35+160, * PLEASE WAIT"):

for (d=0; d<512; d++)

{
xreal(d]=buffer(d)/12;
res=(1.-cos(2*p*(d+1)/512));
xreal(d]=xreal(d]*res;

ximagld]=0; }

g

*/

¥/
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fft (612, 9);

max=-1000.;

min=1000.;

for (a=0; a<256; a++)

{

result[a]:(sqrt(xreal[a]‘xreal[a]+ximag[a]‘ximag[a]))/256;

res=resultfal*result{a);

if (result(a)!=0)
resultfa]=5*log10(res);

else
result(a]=result(a-1]:

if (resultla]<-45)
result(a]=-45;

if (max<result[a])
max=result[a;

if (min>result{a))

min=result(a]:

putimage ((maxx-562)/2,35+154,image11,0);

setcolor (4);

moveto ((maxx-562)/2, 35+154+30);

b=(maxx-562)/2:

for (a=0; a<256; a++,b+=2)

{

c=result(a]*2;
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lineto (b, 35+154+30-c); }
sprintf (xx, ‘"MAX=%.1f dB MIN=%.1f dB*®, max, min);
bar (430, 35+154+133, 580, 35+154+142);
outtextxy (440, 35+154+133, xx);
acpage/=1;
setactivepage (acpage);
putimage ((maxx-562)/2,35+164,image11,0);
moveto ((maxx-562)/2, 35+154+30):
b=(maxx-562)/2;
for (a=0; a<256; a-++,b+=2)
{ c=result[a]*2;
lineto (b, 35+154+30-c); }
sprintf (xx, "MAX=%.1f dB MIN=%.1f dB", max, min);
bar (430, 35+154+133, 680, 35+154+142);
outtextxy (440, 35+164+133, xx);
acpage/=1;

setactivepage (acpage);

/-I
Calculate Fast Fourier Transform.
Input data in store in xreal & ximag.

*/

fft (int n, int nu)
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int n2,nul.k,lim;

float  p,c,s,arg,treal,timag;

n2=n/2;
nul=nu-1;

k=0;

for (1=1; | <= nu; |++)

{

for (;;)

for {i=1; i <= n2; i++)

{ m= k/pow(2,nul);
p= ibtr (m,nu);
arg= 6.283185*p/n;

c= cos (arg);

s= sin (arg);

treal= xreal[k+n2]*c+ximaglk+n2]*s;

timag= ximaglk+n2]*c-xreallk+n2]*s:

xreallk+n2]= xreallk]-treal:
ximaglk+n2]= ximaglk]-timag;
xreallk]= xreal[k]+treal;
ximaglk)= ximag|(k]+timag;

k++; )}
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k=k+n2;
if (k>=n)
break; }

k=0;
n2=n2/2:

nul=nul-1; }

for (k=0; k < n; k++)
{ i=ibtr (k,nu);

if (i>k)

{ treal= xreallk]:
timag= ximag/k);
xreallk]= xrealli];
ximaglk]= ximagli;
xreal[i]= treal;

ximagli]= timag; } }

/ﬁ
Bit reversing funtion for FFT

)

ibtr (int j, int nu )



/i

int ij1j2.k;

=i
k=0;

for (i=1; i <= nu ;i++)

{2112
k=k*2+(j1-2¥j2);
j1=j2; }

return (k);

Ploter functions

o

Plotter ()

int a, b c

float  max, min;

Plot ("SP1,LT-1;VS5;PA;");
Plot (*PU0,0;PD10000,0, 1 0000,8000,0,8000,0,0:"):
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Plot ('SP2;PU1080,7200;PR;PD7840,0,0,-3000,-7840,0,0,3000;'); /* BOX 1 */
Plot ("LT2,1;%);
for (a=0; a<13; a++)
Plot (*PU560,-3000;PD0,3000;"):
Plot ("PU560,-750;");
for (a=0; a<3; a++)

Plot (*PD-7840,0;PU7840,-750;");

Plot ("LT-1;");
Plot (‘PU-7840,-800;PD7680,0,0,-3000,-7680,0,0,3000;"; /* BOX 2 */
Plot ("LT2,1;");
for (a=0; a<7; a++)
Plot ("PU960,-3000;PD0,3000;"):
Plot (*PU960,-750;");
for (a=0; a<3; a++)

Plot (*PD-7680,0;PU7680,-750;");

Plot ('VS42;SP3;PA;LT-1;PU1080, 5700:";
b=1080;
for (a=0; a<560; a++, b+=14)
{
/* sprintf (xx, “PD%d, %d;", b, buffer[a]*23+5700); */
sprintf (xx, “PD%d, %d;", b, buffer(a)*23+4200);

Plot (xx); }
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Plot ("PU1080, 2650;");

b=1080;
tor (a=0; a<2586; a++, b+=30)
{
c=result(a)*50+2650;
sprintf (xx, “‘PD%d, %d:", b, c):

Plot (xx); }

Plot (*SP4;S10.2,0.3;");

Plot ("PA;PU0,8030;LBDIGITAL STORAGE OSCILLOSCOPE & POWER SPECTRUM ANALYZER
KMIT'L~");

Plot ("PU500,7150,LB  5~PU500,6400:LB 2.6~PU500,5650;,LB  0~PU500,4900;LB-
2.5~PUS00,4150,LB -5~");

Plot ("PU500,3350;LB 15~PU500,2600:LB 0~PUS00,1850;LB -15~PU500,1100:LB -
30~PUSB00,350;LB -45~"):
Plot ("PU1080,7500;LBDIGITAL STORAGE OSCILLOSCOPE i
max=-1000;
min=1000.;
for (a=0; a<256; a++)

{

if (max<buffer(a])

max=bufferla);
if (min>buffer[a))
min=buffera);

}

max=max/12;
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min=min/12;
sprintt (xx, "MAX-MIN~");
Plot (xx);
Plot ("PU1080,7250;LBTIME/DIV=5 uS ~ VOLT/DIV=2.5 Volt~*);
Plot ("PU1080,3700;,LBPOWER SPECTRUM ANALYZER : "),

max=-1000;

min=1000.;

for (a=0; a<256; a++)

{

if (max<result[a))
max=result(a];
if (min>result(a))
min=result[a];

}

max:max;'

min=min;

sprintf (xx, “MAX=+%.1f dB MIN=%.1f dB (VPA2)~*, max, min);

Plot (xx);

Plot ("PU1080,3450;LBRESOLUTION=16625 Hz,500 kHz/DIV MAGNITUDE=3 dB/OCTIVE
(VPA2)~%),

Plot (*PU1080,200;LB0~");

Plot (*PU8500,200;LB 4MHz~PUO,0";

Plot (char *xx)



int z
z=0,
for (:))
{
it (xx[z]==0)
break;
biosprint(0,xx(z),0);

2+,
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