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Abstract
This project describes the studying of programmable pulse generator which is controlled by

computer via serial port by using the digital technique to synthesize the waveform instead of the analog
method. The digital waveform are synthesized by using computer: before sending to RAM.Each point of
signal is obtained from phase accumulator,these phase will send to RAM and look up waveform table in order

to obtain the function values.It will be converted to be analog signal after that it will be sent to DAC.
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MANUIN

; MAIN PROGRAM mw C

START

Y

1 4 '
aeaudshldluTsunsy

Y

INTITIAL 147§ GRAPHIC MODE

L.

Y
INPUT #1CH
1{#on WAVEFORM

eI

YES

NO

FUNCTION
GEN_SINEWAVE()
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FUNCTION

| GEN_SQUAREWAVE()

- FUNCTION
GEN_TRIANGLEWAVE()

FUNCTION

| GEN_SAWTOOTH()

FUNCTION

| GEN_ANY WAVE(Q
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; MAIN PROGRAM M¥1C ( ¢19)

®

'

INPUT 1 1d8n¥esdaynnal

!
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YES adlow =00h
CHANNEL 1 ,
adhigh = 20h
'YES -
CHANNEL 2 adlow =20h
adhigh = 40h
NO
4
INTITIAL PORT COM2
Tumsdadeyasynsy
BAUD 9600

Y
dedeynvesdanna 8 Kbyte

adlow,adhigh,amp
f1,£2,3

l

NO

ABINMITIUMIMIIY
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, main program 8031

start

¥

Amuamadludumiamissa s
nolu 489 MICROCONTROL 8031

Y

1Fonldsunsudes PROJ

Y

15enldsunsudey AMPL
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; SUB PROGRAM PROJ START PROJ

Y

INTITIAL 8031 Jumssudeyasynsu
BAUD 9600 bps

Y

L

Fudoyauimuatevesdaygy i
ADDRESS #1u#i
ADDRESS f1ug4

\ 4

s

vdeyauimuainImg

Y

sudeyaufimuasasimsvey

L -
»

Y

@ Y o

TUUBYAUBITYY IV
914U 8 Kbyte

Y

IHUA NN UINUIA S

Y

NO

AU 8 Kbyte
YES

f1ruanud

YoIa Y0

Y

fufia WAVEFORM a1 lasunis 1sunsy

Y
RETURN
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; SUB PROGRAM

w W mmrawe o ——

NO

AMPL
START AMPL

¢

Y
INTITIAL PORT 1.0-1.3
SETBP1.0-P13

Y

SET f1ANaunIuees
DS1669 sy o

yodqynIu CH1

YES

=1 1 [
INUAIUBIBATINTVLIWVEY CHI
MAMMUIHUILANNGIN 40H

\

NO

BDIAYNY U CH2

=1 1 LY
NUAIVBIDATINTVSIBUBY CH2
AR UINUI0ANNSN 41H

<

Y

sonldsunsudes CH1 Ususasimsvey
Y99 CHANNEL 1

Y

Fonldsunsuges CH2 Ususasinisvee
Y99 CHANNEL 2

Y
RETURN
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i#include<dos.h>

v #include<graphics.h>
#include<stdlib.h>

, #include<stdio.h>

+ #include<conio.h>

! #include<math.h>

1

/*status

3
f

+ #define
fidefine
#define

, $define

of mouse botton*/

PORT 1
MOUSE_LEFT 1
MOUSE MID 4
MOUSE _RIGHT 2

Estruct MOUSETYPE{
] int x;
int y;

unsigned

- T o wm o @

P T I ——

t insigned
unsigned
, unsigned
unsigned

int status;
}:

char mousecursor{16](8]={{1,0,0,0,
{1,1,0,0,0,0,0,0,
{1,15,1,0,0,0,0,0
{1,15,15,1,0,0,0,
{1,15,15,15,1,0,0
{1,15,15,15,1,1,0
{1,15,15,15,15,1,1,
{1,15,15,15,1,0,0,0
{1,15,15,15,1,0,0,0
{1,15,1,15,1,0,0
{1,1,0,1,15,1,0
{(1,0,0,1,15,1,0

0
0

0
0
0
0
1
1

LI T T Y

e e et Mt e

[4
4
,15,1,
’

~e

char mousebackground([2048];
char s(8192];

char adlow,adhigh;

char £f1,£f2,£3,amp;

bint MResetFlag=0,MDispFlag=0,
MouseOLDX=0,MouseQLDY=0;

/********* Functlons ************/

Eint mouse_installed(void);

}

]
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int mouse_uninstalled(void);

void mouse display(void);

void mouse hide (void);

void table(void):

void tablel (void):

void setregion(int x1,int yl,int x2,int y2);

struct MOUSETYPE getmouse({void);

void setmouse(int x,int y);

]
void interrupt movemousel (void) ;

}void interrupt movemouse2 (void);
void interrupt (*oldOxlc) (void):;
void gen_any_wave(void);

Fvoid sport(),port_init():;

void gen_sinewave{void);

void out_wave(void);

void gen trianglewave (void):

void gen sawtooth(void):;

void gen:squarewave(void);

void frequency(void); -

void freq_ amp(void);

void cur off(void):;

~
*

main program */

void main(void)

{
int gdriver= DETECT, gmode;
struct MOUSETYPE m;

int ch,£f,u,t;
int add;

clrscr();
cur off();
delay(300);

e omr w7 e Gm we v M Mo An W

N
for(;;)

{

/* To graphic mode */

initgraph(&gdriver, &gmode, "");
if(!mouse_installed())
{

closegraph();

printf("error resetting mouse\n");

exit(1l);

}
setmouse (500, 200) ;
setregion(0,0,630,460) ;
mouse_display():

= m mwem en

¥ delay(100);
setbkcolor(0);

i setcolor(15);
rectangle(170,45,470,95);
setfillstyle(1,1);
floodfill (300,80,15);
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setcolor(15);

outtextxy (226,68, "PLEASE SELECT WAVEFORM") ;
outtextxy (390,450, " Click MOUSE LEFT ");
outtextxy(390,465," SELECT and RUN continue");
setcolor(15);

rectangle(210,110,410,145);
setfillstyle(1,15):;

floodfill (240,135,15);

setcolor (4);

rectangle(220,120,420,155);
setfillstyle(1l,4);

flood£fill (230,130,4);

setcolor(15);

outtextxy (275,135, "SINE WAVE ");

setcolor(1l5);
rectangle(210,170,410,205);
setfillstyle(1,15); -
floodfill(240,195,15);
setcolor(4);
rectangle (220, 180,420,215);
setfillstyle(1,4);

floodfill (230,190,4);
setcolor(15);

outtextxy (270,195, "SQUARE WAVE") ;

setcolor (15);
rectangle(210,230,410,265);
setfillstyle(1l,15);

floodfill (240,255,15);

setcolor(4);
rectangle(220,240,420,275);
setfillstyle(1,4);

floodfill (230,250,4);

setcolor(15);

outtextxy (265,255, "TRIANGLE WAVE") ;

setcolor(15);
rectangle(210,290,410,325);
setfillstyle(1,15);

floodfill (240,315,15);
setcolor(4);
rectangle(220,300,420,335);
setfillstyle(1,4);

flood£fill (230,320,4);
setcolor(1l5);

outtextxy (280,315, "SAWTOOTH") ;

setcolor(15);

rectangle (210,350,410, 385);
setfillstyle(1,15);
floodfill (240,375,15);
setcolor(4);
rectangle(220,360,420,395);
setfillstyle(1,4);
flood£fill (240,390,4);
setcolor(195);

outtextxy (255,375, "PROGRAM PATTERN ");
delay(300);
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for(;:)
{

do

{

m=getmouse () ;

)
while(m.status!=MOUSE_LEFT);

if((m.x>=220) && (m.x<=415) && (m.y>=120) && (m.y<=149) )

{
setbkcolor(0);

setcolor(0);
rectangle(210,110,410,145);
setfillstyle(1,0);
floodfill (225,125,0);

setcolor(15);
rectangle(230,130,430,165);
setfillstyle(1,0);
floodfill (250,155,15);

setbkcolor(0);

setcolor(4);
rectangle(220,120,420,155);
setfillstyle(1,4);

floodfill (265,125,4);
setcolor(1l5);

outtextxy (275,135, "SINE WAVE ");
ch=1;

break;

}
else
1f((m.x>=220)&& (m.x<=415) && (m.y>=180) && (m.y<=209) )
{

setbkcolor (0);

setcolor(0);
rectangle(210,170,410,205);
setfillstyle(1,0);
floodfill (225,195,0);

setcolor(15);
rectangle(230,190,430,225);
setfillstyle(1,0);
flood£fill (250,215,15);

setbkcolor (0);
setcolor(4);
rectangle(220,180,420,215);
setfillstyle(l,4);
floodfill(265,195,4);
setcolor(15);
outtextxy (275,195, "SQUARE WAVE ") :
ch=2;
break;
}
else
1f((m.x>=220) && (m,x<=415) && (m.y>=240) && (m.y<=269))
{
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setbkcolor(0);

setcolor(0);
rectangle(210,230,410,265);
setfillstyle(1,0);
floodfill (225,245,0);

setcolor(15);
rectangle(230,250,430,285);
setfillstyle(1,0);
floodfill (250,265,15);

setbkcolor(0);

setcolor(4);
rectangle(220,240,420,275);
setfillstyle(1l,4):;
floodfill (265,255,4);
setcolor(15):;

outtextxy (265,255, "TRIANGLE WAVE ");

ch=3;
break;

}

else

if((m.x>=220) &6 (m.x<=415) && (m. y>=300) && (m. y<=329) )

{
setbkcolor(0);

setcolor(0);
rectangle(210,290,410,325);
setfillstyle(1,0);
flood£fill (225,305,0);

setcolor(15);
rectangle(230,310,430,345);
setfillstyle(1,0);
flood£fill(250,325,15);

setbkcolor (0);

setcolor(4):;

rectangle (220,300,420, 335);
setfillstyle(1,4);
floodfill (265,315,4);
setcolor(15):;

outtextxy (280,315, "SAWTOOTH
ch=4;

break;

}

else

if((m.x>=220)&& (m.x<=415) && (m.y>=360) && (m.y<=389))

{
setbkcolor(0);

setcolor(0);
rectangle(210,350,410,385);
setfillstyle(1,0);
floodfill (225,365,0);

setcolor(15);
rectangle(230,370,430,405);
setfillstyle(1,0);
flood£fill (250,385,15);

")
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setbkcolgr(O);

setcolor(4);
rectangle(220,360,420,395);
setfillstyle(1,4);

floodfill (265,375,4);

setcolor(15);

outtextxy (255,375, "PROGRAM PATTERN ") ;
ch=5;

break;

}

setmouse (500,400) ;
delay(200);

do

{

m=getmouse () ;

} .

while (m.status!=MOUSE_LEFT) ;
closegraph();
cur_off();

/* case of "ch" to select wave form */

switch(ch)
{

case l:gen_sinewave();

initgraph(&gdriver, égmode, "") ;
tablel () ;
setregion(0,0,630,460);
setmouse (600, 400) ;

setcolor(9) ;outtextxy (190,60, "SINE WAVE 1 PERIOD");
outtextxy (450,450, "Click mouse to continue");
setbkcolor (0);

£=0;

t=0;

for (u=0;u<=8191;u++)

{

f++;

if (£==32)

{

putpixel (192+t,367-(int)s[u],4);
t++;

£=0;

}

}
delay(200);
do

{

m=getmouse () ;

}
while (m.status!=MOUSE_LEFT);
mouse _hide ()
mouse_uninstalled();
closegraph () ;

cur_off{();

delay(200) ;
initgraph(&gdriver, &gmode, "") ;
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case

frequency() ;
closegraph() ;
cur_off();
break;

2:gen_squarewave();
initgraph(&gdriver, &gmode, "");
tablel():;
setregion(0,0,630,460);
setmouse (600,400) ;
setcolor(9);outtextxy (190,60, "SQUARE WAVE 1 PERIOD");
outtextxy(450,450,"Click mouse to continue");
setbkcolor(0);
£=0;
t=0;
for(u=0;u<=8191;u++)
{
f++;
if(£==32)
{
putpixel (192+t, 367~ (int)s[u],4);
t++;
£€=0;
)

delay(200);
do
{

m=getmouse () ;

}
while (m.status!=MOUSE_LEFT);

case

mouse_hide();
mouse_uninstalled();
closegraph();

cur_off();
initgraph(&gdriver,&gmode,"");
frequency(};

closegraph();

cur off();

break;

3:gen_trianglewave();

initgraph(&gdriver, &égmode, "");

tablel();

setregion (0,0, 630, 460);

setmouse (600,400} ;

setcolor(9) ;jouttextxy (190,60, "TRIANGLE WAVE 1 PERIOD"):;
outtextxy (450,450, "Click mouse to continue");
setbkcolor(0);

£=0;

t=0;

for(u=0;u<=8191;u++)

{

T+

if (£==32)
{
putpixel (192+t, 367~ (int)s[ul,4);
t++;
£=0;
1
}

delay(200) ;
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case

case

do

{

m=getmouse () ;

}
while(m.status!=MOUSE_LEFT);

mouse_hide();
mouse_uninstalled();

closegraph{);

cur off();
initgraph(&gdriver, agmode, "");
frequency{);

closegraph() ;

cur off(});

break;

4:gen_sawtooth();
initgraph(&gdriver, &gmode, ") ;
tablel();
setregion(0,0,630,460);
setmouse (600,400) ;

setcolor(9) ;outtextxy (190,60, "SAWTOOTH 1 PERIOD");
outtextxy(450,450,"Click mouse to continue");

setbkcolor(0);

£=0;

t=0;
for (u=0;u<=8191;u++)
{

f++;

if (£==32)

{

putpixel (192+t, 367~ (int)s{u],4);

t++;
£=0;

}
}
delay(200);
do
{
m=getmouse () ;
}
while(m.status!=MOUSE_LEFT);
mouse_hide() ;
mouse_uninstalled();
closegraph();
cur off();
initgraph(&gdriver, &gmode, "");
frequency();
closegraph();
cur_off();
break;

S:initgraph(&gdriver, &gmode, "");

gen_any_wave();

closegraph{() ;

cur off():
initgraph(&gdriver, &gmode, "");
frequency();

closegraph();

cur off ();
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delay(200);
clrscr():
cur_off{);

/* to select channel */
/* ° To graphic mode */

initgraph({&gdriver, &gmode, "");
i if(!mouse_installed())

{

t closedraph();
i printf("error resetting mouse\n");
i exit(1);

}

setmouse (500,200) ;
setregion(0,0,630,4§0);
mouse_display():

e

delay(100);

setbkcolor(0);

. setcolor(15);

rectangle(170,45,470,95) ;

setfillstyle(1,4);

floodfil11(300,80,15);

setcolor(15);

outtextxy (226,68, "PLEASE SELECT CHANNEL");
outtextxy(360,450," Click MOUSE LEFT ");
outtextxy(360,465," To Sending pattern waveform");
setcolor(15);

rectangle(210,110,410,145);
setfillstyle(1,15);

floodfill (240,135,15);

setcolor(l);

rectangle(220,120,420,155);
setfillstyle(1l,1);

floodfil11(230,130,1);

setcolor(15);

outtextxy(275,135, "CHANNEL 1 ");

-~
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setcolor(15);
rectangle(210,170,410,205);
setfillstyle(1,15);

floodfill (240,195,15);
setcolor(1l);
rectangle(220,180,420,215);
setfillstyle(1,1);

' floodf£i11(230,190,1);

b setcolor(15);

} outtextxy (275,195, "CHANNEL 2");

————

delay(300):;
v for(;:)
{

do

{

i m=getmouse () ;
' }
while (m.status!=MOUSE_LEFT) ;

1f((m.x>=220) && {m.x<=415) && (m.y>=120) && (m. y<=149) )
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{
setbkcolor(0);

setcolor(0):;
rectangle(210,110,410,145);
setfillstyle(1,0);
flood£ill (225,125,0);

setcolor(1l5);
rectangle(230,130,430,165);
setfillstyle(1,0);
flood£ill (250,155,15);

setbkcolor(0);

setcolor(l);
rectangle(220,120,420,155);
setfillstyle(l,1);

floodfill (265,125,1);
setcolor(15); °

outtextxy (275,135, "CHANNEL 1 ")
adlow=0x00;

adhigh=0x20;

break:;

}
else
if((m.x>=220)&&(m.x<=415) && (m.y>=180) && (m.y<=209) )
{

setbkcolor(0);

setcolor(0);
rectangle(210,170,410,205);
setfillstyle(1,0);
floodfill(225,195,0);

setcolor(15);
rectangle(230,190,430,225);
setfillstyle(1,0);
floodfill (250,215,15);

setbkcolor (0);

setcolor(l);
rectangle(220,180,420,215);
setfillstyle(1,1);
floodfill(265,185,1);
setcolor(15);

outtextxy (275,195, "CHANNEL 2 "):
adlow=0x20;

adhigh=0x40;

break;

}

setmouse (500, 300) ;
delay(200);

do

{

m=getmouse () ;

}
while (m.status !=MOUSE_LEFT) ;

/* sending pattern waveform */

61



T —— o — i

B

/*

62

closegraph{();

cur_off();

initgraph(&gdriver, &gmode,"");
setmouse (500,300) ;
setregion(0,0,630,460);
setcolor(7);
rectangle(170,200,470,250);
setfillstyle(l,4);
flood£ill(450,240,7);
setcolor(15);

outtextxy (250,220, "Sending pattern...");

out_wave();

setcolor{7);
rectangle(170,200,470,250);
setfillstyle(l,1);
floodfill (450,240,7);
setcolor(15);

outtextxy (250,220, " End of Sending...");
outtextxy(400,430,"click MOUSE LEFT continue”);
outtextxy (400,450, " MOUSE_RIGHT to exit'");
delay (200) ;

do

{
m=getmouse () ;
}
while(!m.status);
if (m.status==MOUSE_RIGHT) break;

mouse_hide () ;
rmouse_uninstalled();
closegraph();

}

/* if out of break */

mouse_hide () ;
mouse_uninstalled();:
closegraph();

frequency and amplitude*/

void frequency(void)

{

{
}

unsigned long int i,h,k,dataf, total,tl;
char ch([e6],w[6],wl[6],ha,s;

float pl,ampl,ampZ2, totall,Vout;

float Vvin,Rin,Rf,step,resisl;

int a,d,b,v,data(9%9],datal[3],t2,p2;

int al,bl,dl,resis2;

for (i=0;i<=28;i++)

ch(il=" ';

setbkcolor (0);
a=10;



b=0;
+ setcolor(15});
s outtextxy(380,450," Presss any key to continue");
¥ setcolor(4);
outtextxy (100,200, "FREQUENCY = Hz");
t  d=246;

E/*freaquency*/
i
' ofor(:i:)

{
ch[6]=getch();

-

if((ch(6]=='0"]lch[6]=="1"||ch[6]=="2"]]|ch[6]=="3"]||ch[6]==0x0d]]|
' ch{6]==0x08]|ch(6]=="4"||ch(6]=="5"||ch[6]=='6"]||ch(6]=="'T7"]]|
ch(6]=='8"||ch(6]=="'5"||ch(6]=="."||ch[6]==0%20))

=

{
t setcolor(l5);
if(ch[6]== 0x0d]|| (b>=6))break;
' if(ch[6]== 0x08)
{
a=a-8;
b=b-1;
setcolor(0);
d=246+a;
if(d>254)
{
outtextxy(d,200,"0");
=a-8;
b=b-1;
setcolor(15);

e w. ow g

}
e )

else

outtextxy(198+a,200,ch);
setcolor(0);
outtextxy(406+a,200,"0");
setcolor(15);
! wibl=ch(6];

}
' b=b+1l;
a=a+8;

)
}

/*amplitude*/

setcolor(4);
outtextxy (100,240, "AMPLITUDE = Volt"):;
setcolor(15);
P outtextxy (504,240, "<Vmax 4 V>");
t
dl=240;
al=10;
bl=0;
i
b for(;s)
{
; chl6]=getch();
if((ch[6]=='0"||ch(6]=="1"|]|ch([6]=='2"']||ch(6]=="'3"||ch[6]==0x0d] |
i ch[6]==0x08]||ch([6]=="4"'||ch(6]=="5"']|]|ch{6]=="6"]]|ch([6]=="7"]]
ch[6]=='8"']||ch(6]=="9'||ch[6]=='.'||ch[6]==0x20))
{
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setcolor(15);
if(ch([6]== 0x0d] | (b1>=4))break;
if(ch[6]== 0x08)
{
al=al-8;
bl=bl-1;
setcolor(0);
dl=246+al;
1£f(d1>254)
{
outtextxy(dl,240,"0");
al=al-8;
bl=bl-1;
setcolor(15);
}

}
else
{
if(bl==1)
{
outtextxy(246+al,240,".");
}
else

{
outtextxy(198+al,240,ch);

setcolor(0);
outtextxy(406+al,240,"0");
setcolor(15);
wl[bl)=ch[6];

}

}

bl=bl+1l;

al=al+8;

}
}

/* out frequency*/
for (v=0;v<=b-1;v++)
{

switch(w(v])

{
case '0':data([v]=0;break:;
case 'l':data([v]=1;break;
case '2':data([v]=2;break;
case '3':data([v]=3;break:
case '4':data[v]=4;break;
case '5':data[v]=5;break:;
case '6':data{v]=6;break;
case '7':data([v]=7;break;
case '8':data{v]=8;break;
case '9':data{v]=9;break:;

t2=b-1;
dataf=0;
total=0;
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for (v=0;v<=b-1;v++)
{
tl=pow(10, (unsigned long int)t2);
total=(unsigned long int )data{v]*tl;
dataf=dataf+total:;
t2=t2-1;
}

h=dataf/256;
k=h/256;
£3=k;

£2=h;
fl=dataf;

. /* out amplitude */

[

o

* Y e e o=

- & e = —

-

-~

E O J—

for(v=0;v<=bl-1;v++) ’
{

switch(wl[v])

{
case '0':datal(v]=0;break;
case 'l':datal([v]=l;break:;
case '2':datal(v]=2;break;
case '3':datal[v]=3;break;
case '4':datal(v]=4;break;
case '5':datal(v]=5;break:;
case '6':datal[v]=6;break;
case '7':datal(v]=7;break;
case '8':datal(v]=8;break;
case '9':datal(v]=9;break;

Vout=0;

totall=0;

amp2=0;

p2=bl-3;

ampl=(float)datal(0];

for(v=2;v<=bl-1;v++)

{
pl=pow(10,~(v-1));
totall=(float)datal(v] *pl;
amp2=amp2+totall;

}
Vout=ampl+amp2;
if (Vout>=4)Vout=4;

Vin=1;

Rf=25000;

step=45000/63;
Rin=Vin*Rf/Vout;
resisl=Rin/step;

resis2=(int) resisl;
if(resisl- (float)resis2>=0.5)
resis2++;

amp=resis2+1;
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/*i******* generated any wavefom*************/

yvoid gen_any_ wave (void)

int x,v,1,3,%3,y3,x4,vy4;
} int px,.py.p,point{400] (50];
int point_color;
int addr, loop:;
' double datal;
int data2,adl,ad2;
v int gdriver = DETECT, gmode;
struct MOUSETYPE m;

table():;

¢ setcolor(7);

| rectangle (20,20, 80, 50) ;

i setfillstyle(1l,4);
flood£fill(25,25,7);
setcolor(1l5); :

: outtextxy( 36,31, "EXIT");
setmouse (600, 440) ;
mouse_installed();
setmouse (500,460) ;

£

d setregion(0,0,630,480);

t mouse_display();

; /* Generate fuction waveform */

/* set origin of cursor of line*/

x3=192;
y3=239;
loop=0;

I do

{
setbkcolor (0) ;
m =getmouse () ;

[ if(m.status==MOUSE_ RIGHT) ‘
' {
] x3=192;

y3=m.y:;

}

}
while(m.status!=MOUSE_LEFT);

1£((m.x>=192) & (m.x<=447) && (m. y>=90) && (m.y<=389))
{

setcolor(14);
¢ line(x3,y3,m.x, m.y);
}
else

{

line (x3,y3,%x3,vy3);

}

x4=x3;
' y4=y3;

S e
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for(;;)
b £

do

{
f setbkcolor(0);
m =getmouse () ;

=y o
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while (m.status!=MOUSE_LEFT); -

if((m.x>20)&& (m.x<80) && (m. y>20) && (m. y<50) ) break;

else
if((m.x>=192)&&(m.x<=447)&&(m.y>=90)&&(m.y<=389))

{
1f((m.x>=x3))
{
setbkcolor(0);
setcolor(14);
line(x3,y3,m.x,m.y);
delay(250);
line(x3,y3,x4,vy4);
yd=y3;
x4=x3;
y3=m.y;
x3=m.x;
}
}
else .
if((m.x>=447)&& (m.x>x%3) && (m. y<=389) && (m.y>=90))
{
if (loop==0)
{
setcolor(14);
line(x3,y3,447,m.y); -
delay(250);
line(x3,y3,x4,y4);
loop++;
x3=m.x;

}

else

{
line(x4,y4,x4,y4);
}
}

setmouse (400, 600) ;

delay(100);
setcolor(7);
rectangle(20,20,80,50);
setfillstyle(1,4);
flood£fill (25,25,7);
setcolor(l5);
outtextxy( 36,31, "EXIT");

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

/* get data of waveform*/

for (px=0;px<=255; px++)
{
p=0;
for(py=90;py<=389;py++)
{
point_color= getpixel (192+px,py):
if((point_color==14))
{
point(px] [pl=py-89; /*out of phase 389-py 180 */
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{

pt++;
}
}
}
mouse_hide();
mouse_uninstalled() ;
delay(200) ;
ad2=0;
for (px=0;px<=255;px++)
{
datal=(double)point(px] [0]*255/299;
data2=(int)datal;
if(datal-(double)data2>=0.5)
{
data2++;
}
for(adl=0;adl<=31;adl++)
{ s
slad2]=data2;
ad2++;
}

t

}

function copy wave to mcs_51*/
void out_wave (void)

int addr;
port_init(PORT,227);

sport (PORT, adlow} ;

sport (PORT, adhigh) ;

sport (PORT, £1) ;

sport (PORT, £2) ;

sport (PORT, £3) ;

sport (PORT, amp) ;

for (addr=0;addr<=8191;addr++)

{
sport (PORT, s [addr]) ;

}

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

int mouse_installed(void)

{

/*reset mouse driver*/

AX = 0;

geninterrupt (0x33);
if(_AX==0) return 0;
if(!MResetFlag)

{

o0ldOxlc=getvect (0xlc);
setvect (0xlc, movemousel) ;
MResetFlag =1;

}

else
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return 0;
getimage(0,0,16,8,mousebackground) ;
return(l);

}

int mouse_uninstalled({void)

{
if (MResetFlag)/*check interrupt installed*/

{

setvect (0xlc,o0ld0xlc);
MResetFlag=0;

return 1;

}

else

return 0;

}

void mouse_display(void)
{
MDispFlag =1;
}

void mouse_hide(void)

{
MDispFlag =0;

void setregion(int xl,int yl,int x2,int y2)

{

_CX =x1;

_bX =x2;

_AX =0x07;
geninterrupt (0x33);
_CX =yl;

_DX =y2;

AX =0x08;

Eeninterrupt(0x33);
}

struct MOUSETYPE getmouse (void)
{
struct MOUSETYPE m;
_AX =0x03;
geninterrupt (0x33);
m.status BX;
m. X :ﬁX;
m.y _DX;
return m;

}

o

void setmouse(int x,int vy)

{

_CX =x;
_DX =y;
AX =0x04;

geninterrupt (0x33) ;
}

void interrupt movemousel (void)

{

register int x,y,c:
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_AX =0x03;

geninterrupt (0x33);

x= _CX; *
y= _DX;

1f((x!=MouseOLDX) | | (y!=MouseOLDY) )
{
putimage (MouseOLDX,MouseOLDY,
mousebackground, COPY PUT) ;
MouseOLDY=y;
MouseOLDX=x;
getimage (MouseOLDX, MouseOLDY, MouseOLDX+7,
MouseOLDY+15, mousebackground) ;
c=1;
Lf(MDlspFlag)
for (y=0; y<16 y++)
for (x=0;x<8;x++)
if (c= mousecursor(y] [x])
putpixel (MouseOLDX+x, MouseOLDY+y,15) ;
} . " o a
oldOxlc();

void interrupt movemouse2 (void)

{

register int x,y,c;
_AX =0x03;
geninterrupt (0x33);
x= CX;
y= _DX;

i1f((x!=MouseOLDX) | | (y!=MouseOLDY) )
{
MouseOLDY=y;
MouseOQOLDX=x;
c=4;
if (MDispFlag)
for (y=0:;y<2;y++)
for (x=0;x<2;x++)
if(c!= mousecursor([y] [x])
putpixel (MouseOLDX+x,MouseQOLDY+y,5) ;
}
oldOxlc();

}

void table(void)

{

int i,k;
setcolor(9);
outtextxy (190,50, "Press and Move Mouse Left");
outtextxy (190,60, "Plot waveform 1 period");
outtextxy (190,410, "Press Mouse nght to p01nt s start waveform"):
setcolor(15);
rectangle(191,89,448,390);
line (192,239,448,239);
line(319,90,319,390);
for (k=0;k<=240; k=k+30)
{
for(i=0;i<=256;i=i+4)
{ -



putpixel (191+i,119+k,15);
)
}
v for (k=0;k<=224; k=k+32)
g for (i=0;1i<=300;i=i+4)
{

putpixel (191+k,90+i,15);
}

S o

by

/i—**********************************/

o

void tablel (void)
{

3 . .
b int i,k;

rectangle(191,89,448,390);
' line(192,239,448,239);
line(319,90,319,390);
for (k=0;k<=240; k=k+30)
]
{
" for(i=0;i<=256;i=1+4)
{ .
putpixel (191+i,119+k, 15);
}
)
for (k=0;k<=224; k=k+32)
for(i=0;i<=300;i=i+4)
{
‘ putpixel (191+k, 90+i,15);
}
}

- Y e

/* Send data to MCS-51 */
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void sport(port,c)
,int port;
unsigned char c;

3

{

: union REGS r;

r.x.dx = port;
r.h.al = ¢;
[ r.h.ah = 1;

int86(0x14, &r, &r);

E/* initial port to send data from COM2*/

t
Void port_init(port, code)
int port;
unsigned char code;
{
union REGS r;
r.x.dx = port;
r.h.ah 0;
r.h.al code;
int86(0xl14,&r, &r);

wt
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void gen_sinewave ()
{

double p=0;
double S=0;
double sin{);
double pi=3,141592654;
N int addr=0;
int bytes=8192;
clrscr();
while (addr<8192)
{
p=2.0*pi*((double)addr)/((double)bytes) ;
f  $=127.5*%(1.0+sin(p)); i
. s{addr]l=((int)s);
1f(S-((double)s[addr])>=0.5)

s[addr] ++;

addr++;

)

—

/*Function generate triangle wave*/

My ey meem N W

void gen_trianglewave()
{
int i,b,data:
data=128;
clrscr();
. b=0;
for(i=0;i<=2047;i++)
{
s{i]=data;
/ b++;
' if (b==16)
{
data++;
b=0;
}
}
data=255;
; for(i=2048;i<=6143;i++)
. {
s[i]=data;
b++;
if (b==16)
{
data--;
b=0;
}

- W
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.

}
data=0;
, for(i=6144;i<=8191;i++)
{
s[i]=data;
t b++;
if (b==16)
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{
data++;
b=0;

b
b

/*Functiopn to generate sawtooth*/

void gen sawtooth()

{

int b,i,data;
data=0;
b=0;
clrscr();
for(i=0;i<=8191;i++)
{
s[i]=data;
b++;
if (b==32)
{
data++;
b=0;
}
}
}

/*Function generate square wave*/
void gen_squarewave ()

!

}

int i,data;
data= 255;
for(i=0;i<=4095;i++)
{

s{i}=data;

}

data=0;
for(i=4096;i<=8191;i++)

{

s[i)=data;

}

'/* cursor off*/

void cur off(void)

{

union REGS regs;
regs.h.ch=0x20;
regs.h.cl=0;
regs.h.ah=1;
int86(0x10, &éregs, &regs);
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ORG 0000H

STATUS:

PROJ:

;******* main program LA A L 2 2 1 2 3 1% B R B N Ry

MOV 40H, #00
MOV 41H, #03
CALL PROJ
CALL AMPL
LJMP STATUS

;******** SET Boaud rate RECEIVE*****************

MOV PCON, #00H
MOV SCON, #50H
MOV TMOD, #20H
MOV TH1, #OFDH
SETB TR1

p¥¥*x*+k Receive and Set start address of RAM****+*

MOV DPL, #00H

LCALL RECI

MOV DPH, A ; receive adlow
MOV 30H,A

LCALL RECI

MOV 31H,A ; receive adhigh

;******* Recieve frequency Je 3 3 o I e o ok ko e ok kb ok o ok ok ok

LCALL RECI

MOV 32H,A ; receive f1l
LCALL RECI

MOV 33H,A ; receive f2
LCALL RECI

MOV 34H,A ; receive f3

;******** Receive amplitude*********************

LCALL RECI
MOV 35H,A ; receive amp

’-******* Receive,_ data Of wave fom***************

CLR P3.4
CLR P3.5
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START:

RECI:

; sub program to set amplitude

AMPL:

JEC1:

JEC2:

LCALL RECI

MOVX @DPTR,A
INC DPTR

MOV A, DPH

CJINE A, 31H, START

; set frequency

MOV DPTR, #0E00OH
MOV A, 32H
MOVX @GDPTR,A

MOV DPTR, #0EOO1H
MOV A, 33H
MOVX @DPTR,A

MOV DPTR, #0E002H
MOV A, 34H :
MOVX @DPTR,A

SETB P3.4
SETB P3.5

;TEST F1 F2 F3
RET

JNB RI,RECI
CLR RI

MOV A, SBUF
MOV P1,A
RET

MOV A, #11111111B
MOV P1,A

SETB Pl.0
SETB P1l.1
SETB P1l.2
SETB P1.3

CLR P1.0
CLR Pl.2
CALL DELAY
SETB Pl1.0
SETB Pl.2

MOV A, 31H
CJINE A, #20H, JEC1
MOV A, 35H
MOV 40H,A

CJINE A, #40H, JEC2
MOV A, 35H
MOV 41H,A
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CH1:

LOP1:

CH2:

Lop2:

DELAY:

DELAY3:
DELAY2:
DELAY1:

DELAX:

DELAX3:
DELAX2:
DELAX1:

76

CALL CH1
CALL CHZ2
RET

MOV A, 40H

CALL DELAX

CLR P1.1

CALL DELAX

SETB Pl.1

CALL DELAX

DEC A

CJINE A, #0FFH, LOP1

RET

MOV A, 41H

CALL DELAX

CLR P1.3

CALL DELAX

SETB P1l.3

CALL DELAX

DEC A

CJINE A, #02H, LOP2

RET

MOV R4, $35H
MOV R3, #0FFH
MOV R2, #OFFH
DJNZ R2,DELAY1
DJNZ R3,DELAY2
DJNZ R4,DELAY3
RET

MOV R4, $03H
MOV R3, #45H
MOV R2, #0FFH
DJNZ R2,DELAX1
DJNZ R3,DELAX2
DJNZ R4,DELAX3
RET

END
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DALLAS

SEMICONDUCTOR

DS1668, DS1669, DS1669S

Dallastat™ Electronic Dlgltal Rheostat

FEATURES
* Replaces mechanical variable resistors:

o Available as the DS 1668 with manual interface or the
DS 1669 integrated circuit

® Human engineered interface provides easy control
with DS1668

® Electronic interface provided for digital as well as
manual control

* Wide differential input voltage range between 4.5 and
8 yolts

® Wiper position is maintained in the absence of power
© Low cost alternative to mechanical controls

¢ Applications incdlude volume, tone, contrast, brght-
ness, and dimmer control

¢ 8 pin SOIC and 8 pin DIP packages for DS1669

PIN ASSIGNMENT DS1669
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3-Pin DIP (300 Mil)

See Mech. Drawing
Sect 16,Pg. 1
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8-Pin SOIC (200 MT)

Ses Moch. Drawing
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PIN DESCRIPTION DS1669

Ru Resistor High End (Option)
® Standard resistance values for Dallastat Rw - Resistor Wiper
~ DS1668/0S1669-10 - 10KQ R - Resistor Low End
— DS166/DS1669-50 . 50KD KVIRY - Voltage Inputs.
~ DS1668/DS1669-100 - 100K02 uc - Up Contact Input
D - Digital Input
DC - Down Contact input
NC - No Connect
PIN ASSIGNMENT DS 1668 PIN DESCRIPTION DS1668 -
+V Positive Voltage Input
Rt; Nocg TOP VIEW v - Negative Voltage
Rw - Resistor Wiper
O PIN 1 D - Digital Input
et Ru - Roesistor High End
goDoe NC. - No Connection - Pin Missing
+V Ry V
o2 1
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DESCRIPTION

The Dallastat is adigital rheostat or potentiometer which
is adjustedto a desired value by a contact closure inptt.
Alternatively, the desired setting canbe achieved froma
digital source input. When supplied as a 6 pin device,
the contact closure is provided on the top of the pack-
age. In this configuration (DS1668), -V is connected to
Ry onthe bottom side of the package, and Ry, +V, Dand
Ry are single connections on the bottom side of the
package. The 6 pin Dallastat is a self contained substi-
tute for rheostat and potentiometer applications. Any
time the button on the top of the package is depressed
the resistance between pins -V and Ry will increase or
decrease provided that a potential of +4.5V to +8V exist
between -V and +V inputs. The 8 pin packaged versions
of the Dailastat (DS 1669) can be ussd in a similar man-
ner as the 6 pin version with -V connectedto Ry ; +V con-
nected to a positive source greater than +4.5 volts rela-
tiveto-V, and a contact closure between the inputs and
-V. Under this condition the wiper pin (Rw) provides a
variable resistanca relative to -V and is increased or de-
creased based on a sequence of contact inputs be-
tween UC, DC, or D, and -V.

Boththe DS1668 and DS 1669 can also be controlled by
a digital input which functions in parallel with a contact
closure or instead of contact closure. In addition, the
DS 1669 can be configured with and up/down two button
arrangement.

OPERATION

The main elements of the Dallastat are shown in the
block diagram of Figure 1. The diagram shows that the
rheostator variable resistor setting is determined by the
value of a 64 to 1 muxer which is controlied by the input
interpreter. The input interpreter takes a UC, DC, or D
input, and sends control information to the multiplexer.
The way the interpreter derives the control information
is key to the operation of the Dallastat. The dotted lines
shown in the block diagram are included in the DS 1668
device and serve as a typical application example for
the use of the DS1669 DIP and SOIC devices. As
shown, a pushbutton contact is between UC and-V and
pulls the input of an "OR” gate to the negative supply.
Note that "D" assumes a logic high level when not con-
nected. When the input of the OR gate is first connected
low, the interpreter sends a pulse to the multiplexer
which will either increment or decrement the rheostat
wiper position Vg, of the total taper (see flow diagram

Figure 2 and 3). Increment or decrement determination
is based on prior activity. A single input from contact clo-
sure of a duration of greater than 1 ms is sufficient to
cause a wiper position change of 1/g4 of total. Subse-
quentinputs will increment or decrement /g4 of total for
each additional contact closure. However, if the contact
input remains active for greater than 1 second, incre-
ments/decrements of 1/g4 of total occur at intervals of
100 msfor as long as theinputis active oruntil thetop or
bottom of the rheostat taperis reached. Anytime thatin-
put activity stops for a period of time greater than 1 sec-
ond, the next action taken as ‘a result of subsequent in-
put activity will be reversed; i.e., if the Dalilastat was
incrementing, it will decrement, and if decrement was
the prior action, the next action taken will be increment.
If input activity is maintained for a pericd of time such
thatthe upper or lower limits of the rheostat are reached,
succassive action is in the opposite direction. Totaltige
of movement from one end of the taper to the other re-
quires 64 X 100 ms + 1 second or 7.4 seconds. The
DS1669 version of the Dallastat can be configured for
two button operation such thatthe DC input can be used
for decrementing and the UC input is then used only for
incrementing. Upon power up, the device will internally
sense theimpedance between the DCinputand V+.For
this reason, the DC input must be connected to +V when
notin use. Ctherwise, the DS 1669 version of the Dallas-
tat performs as described above with the contact input
attached external to the device package. Connection
between contactinputs and -V of less than 10K is all that
is required to be interpreted as activity. Alternatively, the
D input accepts a low going signal of 0.8 volts maximum
with respect to -V. The input pulse width must exceed 1
us to guarantee recognition. Successive input puises
canbe any length apart provided they are not separated
by more than 1 second. As with manual inputs, incre-
ment/decrement action reverses if input activity stops
for a period of time greater than 1 second. If the D input
is held low for more than 1 second, incrementing/decre~
menting occurs automatically on Vg4 of total intervals.
Theflow chartfor electronic controlis shown in Figure 2,
as the D input acts the same as the UC input. When the
DS1669is used, the rheostat low end and wiper may be

‘connected to voltage sources other than -V or +V. The

voltage applied to any rheostat element must not ex-
coed-V-0.5voltsonthelowendor+V + 0.5 volts onthe
high end. If -V is connected to ground, then all other in-
put voltages are referenced to ground.

021402 278
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NONVOLATILE WIPER SETTINGS

Thewiper setting of the Dallastat is maintained inthe ab-
senca of power in the shadow memory. During normal
oparation the position of wiper is determined by the mul-
tiplexer. The shadow memory is periodically updated by
the multiplexer during normal operation. The manner in
which an update occurs has been optimized for reliabil-
ity, durability, and performance and is totally transparent
tothe user. When power is applied to the Dallastat, the
wiper setting is set atthe last valuerecorded in the shad-
ow memory. On an initial power up for the first time, the
wiper position may therefore be random. If the Dallastat
setting is changed after power is applied, the new value
will be stored in the shadow memory after a delay of
about 2 seconds. The initial storing of a new value after
power up always occurs when the first change is made
regardless of when this change occurs after power up.
After the initial change, subsequent changes in the Dal-
lastat setting of less than 12.5% are not copied in the

shadow memory. Since the Dallastat contains a 64 to 1
multiplexer, a change in the 3 LSB's is not copied into
the shadow memory except for change after power up.
Changes greater than 12.5% or changes large enough
to affectthe 4 LSB or greater are always copied into the
shadowmemory. As on power up, a copy from the muti-
plexer to shadow memory allows for a 2 second delayto
guarantee that the new setting changes are finalized,
and all shadow updates are transparent to the user. On
power down (loss of power) the shadow memory is not
changed and retains the most recent update resulting
froma setting change. This value is used to setthe Dal-
lastat value on power up. The shadow memoryis made
with £2 PROMtype memory calls thatwill accept at least
80 thousand value changes before wearout. If the E2
PROM celis aver reach a wearout condition, the Dallas-
tat will still continue to operate properly while power is
applied, but will retum to the last accepted value of the
shadow RAM on power up.

10-185
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DS1668 DALLASTAT™ BLOCK DIAGRAM Figure 1
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INPUT
INTERPRETER
AND CONTROL

SHADOW MEMORY

64 TO 1 MUXER

RHEOSTAT
NOTE:

DOTTED UNE CONNECTIONS AND
COMPONENTS ARE INTERNAL TO
THE DS1668 AND DO NOT EXIST ON
THE DS1660.

FLOWCHART: ONE BUTTON OPERATION AND ELECTRICAL CONTROL Figure 2

CONTACT CLOSURE
(D ORUC) /

INCREMENT/DECREMENT
1/64TH

CONTACT CLOSED
CONTINUOUSLY
>1S8SEC?

INCREMENT/DECREMENT]

ON 100MS INTERVALS

umT R?CHED

OR-
CONTACT OPEN
1SEC?

CONTACT OPEN AND CONTACT CLOSURE TIMING IS 1s £ 10%

REVERSE DIRECTION

021492 48
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FLOWCHART: TWO BUTTON OPERATION Figure 3

CONTACT CLOSURE

T e e Sy
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uc

AT UPPER
LIMIT?

CONTACT CLOSED
CONTINUOUSLY
>1 SEC?

INCREMENT ON
100MS INTERVALS

NO YES

UC ORDC?

~_

DC

BOTH CONTACTS
OPEN?

73

YES

NO
INCREMENT DECREMENT
1/64TH 1/64TH

DECREMENT ON
100MS INTERVALS

YES NO

CONTACT OPEN AND CONTACT CLOSURE TIMING IS 1 sec. £ 10%
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to -V
Operating Temperature

Storage Temperature

Soldering Temperature

V0.5V + 8.0V
-10°C to +70°C
-55°C to 125°C
260°C for 15 seconds

“This is a stress rating only and functional operation of the device atthese or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods of time may affect refiability.

RECOMMENDED DC OPERATING CONDITIONS

(-10°C to +70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
+ Supply Voltage +V V145 V+8.0 v
- Supply Voltage -V +V-8.0 +V-45 v
Rheostat Inputs RyRwRL| -V-05 +V+05 v .
Logic Input 1 Vi +24 v 1,2
Logic Input 0 Vi +0.8 v 1,2
DC ELECTRICAL CHARACTERISTICS (-10°C t0 +70°C -V {0 +V = 4.5V to 7.0V)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
+, - Supply Current Teet 1 2 mA 3
‘Supply Current, idle State leca 100 nA 9
Wipér Resistance Rw 500 1000 Q
' Wiper Current hw 2. mA 5
Rheostat Current L 2 mA 5
AC ELECTRICAL CHARACTERISTICS (-10°C to +70°C -V to+V = 4.5V to 7.0V)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES *
Input Pulse Width tew 1 DC ps 1.7.8
Contact Puise Width tepw 1 bCc ms 1,7.8
Capacitance Cin 5 10 pF 6
<

021402 6/8
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TIMING DIAGRAM

1. All inputs; UV, DC, and D are internally pulled up with a resistance of 100KQ.
2. Input logic levels are referenced to -V.

3. leg is the internal current that flows between -V and +V.

4. Input leakage applies to contact inputs UC and DC and digital input (D).

5. Wiper current and rheostat currents are the maximum current which can flow in the resistive elements.

6. Capacitance values apply at 25°C.

7. Input pulse width is the minimurh time required for an input to cause an increment or decrement. If the UC, DC
or D input is held active for longer than 1 sacond, subsequent increments or decrements will occur on 100 ms

intervals until the inputs UC, DC, and/or D is released to Vi.

8. Repetitive pulsed inputs on UC, DC, or D will be recognized as long as the pulse repetition occurs within 1
second of each other. Pulses occurring faster than 1 ms apart may not be recognized as individual inputs but

can be interpreted a constant input.
g. Idle state supply current is measured with no pushbutton depressed and with the wiper. Ry tied to 2 CMOS
load.

021462 778
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DS1668 PUSHBUTTON DIMENSIONS
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National
Semiconductor

AtoD,Dto A

DACO0800, DAC03801, DAC0302 8-Bit

Digital-to-Analog Converters

General Description

The DACQE00 series 2re monolithic 8-bit high-spesd
current-putput digital-:o-anaiog converters {DAC) featur-
ing typital setdling times of 100 as. When used as a mul-
tiplying DAC, monotonic performance over a 40 to 1

The DAC08C0, DAC0302, DACOBOOC, DACOBO1C and
DACQ0802C are a direct replacement for the DAC-08,
DAC-08A, DAC-08C, DAC-OBE and DAC-08H,
respectively.

refarence current range is possible. The DACOBOQ series

also teatures high compliance complementary current

outputs to allow.diﬁera:ﬁal output r\’n‘m:ge: o.f 20 Vpp Fe»ah'"es

with siinple resistor loads as shown in Figure 7. The ® Fast sertling output current 100 ns

r-.fercnce-to:fufl-scale current matching of better thin ® Full scale error +1LS5

£l L33 e.inmfnnes :r'm r.eed for.full-.u.:ale trims in = NCRiRinoueraTEeatre £0.1%

most applications while the nonlinearities of berter . et

than =0.1% over temperaturs minimizes system error = Full scale current drift 210 pdm,‘c

accumulations. ® High output compliance -10Y two +18Y
s Complementary current outpuis

The noise immune inouts of the DAC0800Q series will ® interface directly with TiL, CMCS, PMOS anc

zccept TTL levels with the logic threshold pin, V{ ¢, pin 3
grounded. Simple adjustments of the V¢ potential L
allow direct interface to all logic families. The perform-

ance and characteristics of the device are essentially un- .
changed over the full = 2.5V to 218V power supoly L
range; power dissipation is only 33 mW witn 25V suo- ]
plies and is independznt of the logic input states. J

othere

2 quadrant wide rangs multiplying capability

Wide power supply range z¢5V w0 18V
Low power consumption 33 mW at =5V
Low cost

Typical Applications

Cannection Diagram

v Oual-In-Lina Package
QIGITAL INPUTS
1] 38 TVH!!HOLD_‘— U 11.
182 81 34 88 8107 B8 - ) ccatRCL Ve 1 ® CompENsaTiOn
o - ! 1§
? ? ? ? ? T T | lout Tygt - . Vagrio
< $ 6 7 1 9182 —O -3 L]
1ev 1° 4 v e VREF 1)
! i .‘l.v’
Baccste Voyr 10 20Vsy out
cut
1
A 18 sz 41~ P00 13
l 3 18 12 12 0 i g "
= 13— - b—i7
LAR ] ll..F__l_.. logt . N
iy 83— bt
[
= [ w-t Y es
- v 2aiuF v
TCP EW

FIGURE 1. 220 Yp-p Output Digital-to~nziog um
’

Ordering information

TEMPERATURE : ORDER NUMBERS®
NON LINEARITY RANGE D PACKAGE {D16C] JPACKAGE (J16Al N PACKAGE (N16A)
20.1% FS =55C<TA<+125C | DACOBO2LD | DACOBAC
0.1% FS 0"CETAS +70°C DACCE02LC) | DACLO8BHQ | DACOSIRLCN | DACO8HP
=0.16% FS —£5°C < TAa < +125°C | Dacogsoap | DAcCOEQ ’
*0.19% FS 0°c< Ta < #70°C DACO300LCI | DACOSEQ | DACCBLOLCN | DAC-OBEP
£0.39% FS 0’C<Ta < +70°C pacoe0iLcy | Dacosca | bacoeoiten | pacosce

*Note. Devices may be ordered by uring either orcer numcer,
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in the dual-indine J or O package mus: be derated basen cn a therma! resistance of 100° C/W, junction to ambient, 575° CAY for the moided dual-
U

inine N package.
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Absolute Maximum Ratings Operating Conditions
Suooiy Voltage 18V or I6V MIN MAX UNITS
Povrer Dissipation SNou |.I 500 mvz Temperature (TA)
Reterence Inout Differantial Voltge (V14 to VIS) Vo wov DACO802L ~55 +128 c
Retarsnce Input Common-Mods Range (V14,V15) V- w V" DACCE00L - 55 - +12§ - °C
R-!?r-lna 1ndut Current v-to v 5:;3 DACCENILE a +70 ¢
Logic Irouts @V plur 3 DACO801LC 0 *70 ¢
Anaiog Current Outouts Figure 24 OACO802LC a +70 "
Storuge Temperature -65°C 10 +150°C <
Lesa Temperature {Soldering, 10 seconds) W0°C
. Y]
Electrical Characteristics (Vg = 215V, IgeF = 2 mA, TN < Ta < TMAX unless othérwise soecified.
Outout characteristics refer to both IQyT and lQuT.)
N OACOS62U BACCa00L
PARAMETER 0o CONCITIONS DACCSO2LC DACO80ALC DACOIOILC UNITS
MIN | TYP | MAX | MIN TYP | MAX | MIN TYP | MAX
Rescuon . 8 8 8 Fe 3 3 8 (] ] Bins
Blonatonicity 8 a 8 g 8 8 8 8 8 Bits
Nonfineanty 0.1 20,19 20.33 %FS
1y Setsing Time To 2172 L38, Al Bixs Swirched 100 135 100 1£Q o8
“ON" or "OFF“, 15 = 25°C
OAcca00L 100 135 ~
DacCoxOLC 10 -1 L
OLH. (PHL  Prossgetion Oolay Ta=25°C
Escn 8it 35 60 18 60 35 60 as
All 2its Semiched ' 5 <0 3s €3 35 80 0
TCleg Full Scae Temoco =0 =50 210 =5 210 +%0 |pom/'C
n_\;oc Outout Voltoos Comeaiance | Full Scake Current Chans -t0 18 -0 Je -1C] 18 v
< 172158, RgyT > 20 M0 Typ
1F54 Full Scare Curremt Vagr = 1I600CY, Ris» 500002 1.984f 1,992 | 2000 14} 139 p A= 1941 139 .04 mA
R1S= 5000k, "5 *25°C
e85 £ull Scate Sevevrntry Iegg - Igs2 05 }2:0 3 230 22 216 ua
128 Zsro Scate Current a1 10 ¢.2 i 0.2 i HA
IFSR Cutout Currant Rance. Ve -5V Q 2.0 3 ¢ 2.0 <. Q2 20 1 mA
Vo=tV - ] 2. 42 D .0 1.2 [ 2.0 42 mA
Logic Inout Laveis
viL Logec 0™ Vig =GV Q8 0.8 a3 v
Vin Lope =1 20 0 20 v
Log inowt Cusrent Vigceov
I Loge T ~iGV SV € LBV 20 |- -20 }-19 -0 | -0 uA
™ Loge “t™ 2V < Vin € ~18V 0002 { 10 o002} 10 3¢z 10 A
Vvis Loge incut Swing VT s 35y =10 13 =19 18 =10 13 v
VTHA Logic Trresnoid Range Yg 15V =0 135 |- 135 | -0 13.8 v
g Aetereaca Bras Curterre -1.0 =30 ~1.0 -J..z -1.0 =10 HA
didt Refermace !nput Stew Rar (Frpure 24) 4.0 80 40 2.0 40 8¢ mAjus
PSSIEG . Preer Sucoty Sanudmrty 45w VT g lav a.CooTt Q.01 0.0001] 201 8.0001} * Q.01 %
PSSIES. —~EVgVT LY 0.000% 0.01 0.000 Q0% 0.0001¢ Q0% %%
tpeg = 1 mA 5
Power Suociy Current Vg=:=£V, lgge = I mA
114 23 38 23 s 3 a8 mA
i- -3 ~38 -3 -58 ~-4.3 -5.8 mA
Ve =5V, ~i5V, (REE = 2mA
I ! F2 35 e 3z 24 i3 mA
1= -84 -7.8 5.4 ~1.8 -6.4 -78 mA
Vew ISV IRzF = 2mA
1+ 25 3 25 s < s mA
- -5 ~78 4.5 -7.3 —5.5 -18 ™A
o Power Oiusigation =8V IREF = 1 mA =} 48 k- 3 3 4 o
&V, =SV, IREF ¥ 2mA 108 138 108 126 ics 138 i
BLATTI RS 135 174 135 17a 125 174 mw
Note 1: The i i v of tne DACCEO0, DACS30T and DACOS02 is 125" C. For operaring st elevated temoeranires, devices
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