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Abstract

Today.Every work control by computer.Example , PC control
Analog singnal convert to digital singnal and digital
singnal convert to analog singnal.It have operated

-Analog singnal control is very easy.but when you change
voltage you must change of hardware.

-present we have use computer control very much because
computer control can change easy solfware

-computer control.It have small size ,light and can use

mutiple channal control
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/%%

FILE NAME CONVERT-PLUS-PRO

Pimonsak limsuttipong

Graphics Programmer

Control Programnmer Pakdee kongpol

Create ¢ 10 nov 1993

Update H

Purpose : Software control Hardwear <{D/A>,<A/D>
Comment ¢ This can compile by TURBO C €ompiler

only and can uses only VGA Driver and
Honite?
Copyright (c¢) 1993 King mongkut’s institute of technology ladkraba
(KMIT’L) %%/
#include<stdio.h>
#include<stdlib.h>
#include<math.h>
#include<dos.h>
#include<process.h’
#include<graphics.h>
#include<¢conio.h>
#include<string.h>
#include<bios.h>
#include<alloc.h>
#include"channal.i"
#include"data.i"
#include"subpro.i"
tinclude"help.i"
#include"voids.i"
#include"shell.i"
#include"scancode.i"

#include"read.i"



#define porto 0x303
#define shipa 0x300
#define shipb  0x301
#define shipc 0x302
char messagel301,dataf30]1,model[10],stringl(2551;
int volt=199;
int oop=0;
int channal=1303
int out_data=03;
int flag_da=03;
int group = 03
int ob_volt=0x00;
int daec=0,0pp=03;
float data_volt[481;
init_graph()
{
int g_driver=DETECT;
int g_modes
char g_path;
initgraphtug_driver,&g_mode," ");
readfont ()3
_ return<0);
} -
void %save_image(int left,int top,int right,int buttom)
{
void far *images;
image = far-alloc(inagesize(1eft,top,riéht,button));
getimage(left,top,right,button, imnage);
putimage(left,top, image,XOR_PUT);

return(image);



}
void *save_image2(int left,int top,int right,int buttom)
{
void far ¥image;
image = farmalloc(imagesize(left,top,right,buttom));
getimage(left,top,right,buttom, image);
putimage(left,top, image, OR_PUT);
return(image);

}

int init_save()

{
dip6=save_image2¢(125,95,610,210);
putirage¢125,95,dip6,COPY_PUT);
dip7=save_image2(125,290,610,400);
putimage(125,290,dip7,COPY_PUT)
return(o);

}

windows(left,top,right,buttom,nessage,data)

char *message,*datas-

{
win = save_image(left,top,right,buttom ;
frame_3d(left,top,right,buttom-215,message, WHITE, LIGHTMAGENTA) ;
vindows_message(left,top+29,right,buttom,data);
return¢0);

3

windows_help(left,top,right,buttom,message,dats)

char *message,¥datas

{

box = save_image(left,top,right,buttom);



frame_3d(left,top,right,buttom-215,mnessage, BLACK, LIGHTGREEN) ;
windovws_message(left,top+29,right,buttom,data);
return(0);

}

int demo ()

{
int keys
int left=180,top=120,right=480,buttom=360;
box = save_image2(left,top,right,buttom)s;
frame_3d(left,top,right,buttom,"",BLACK,LIGHTCYAN);
icon();
demo_key ()
return¢o);

}

int icon()

{
setcolor(BLACK) ;
rectangle(300,180,360,230)
setfillstyle(1,WHITE)
floodfill(303,184,BLACK)
rectangle¢305,185,355,225);
setfillstyle(1,WHITE);
floodfi11(306, 186, BLA€CK) ;
rectangle(280,235,380,255) 3
setfillstyle(1,WHITE);
floodf111(290,240,BLACK);
rectangle(290,260,370,280)3
setfillstyle(1,WHITE);
floodfill1(295,270,BLACK);
rectangle(320,230,340,235);



setfillstyle(1,WHITE);
floodfill(325,232,BLACK);
setcolor (LIGHTBLUE) 3
settextstyle(2,0,1);
setusercharsize(120,170,120,170)3;
outtextxy (290,238, "IBM");
set.color(BLACK) ;
settextstyle(2,0,1);
setusercharsize(110,100,110,100);
line(350,245,370,245);
line(355,243,355,247);
outtextxy (330,140, "WELCOME TO") 3
outtextxy (330,155, "COMPUTER CONTROL <A/D> - <D/A>");
outtextxy(315,320," Enter-to continous")s
settextstyle(0,0,1);
return(0);
3 -
void os_shell¢void)
{
void far *ptr[lp];
int s3
setviewport(0,0,639,479,1);
s=save_screen(ptr,0,0,639,479);
if(s>0)
{
closegraph()s;
printf ("\t\Type ’EXIT’ to return program...\n");
system("");
init_graph();

restore_screen(ptr,0,0,639,479);



beep ()

union
{
long divisors
unsigned char cC2];
} count;
unsigned char p;
unsigned i
count.divisor = 119382/420;
outportb(67,182);
outportb(66,count.cf0l);
outportb(66,count..cCL11);
p = inportbh(97);
outportb(97,p | 3)s
for(i=03i<40003i++);
outportb(97,p)s
return(0);
}
press(xli,yl,x2,y2,message)
char ¥messages
{
beep();
botton_invi(xi,y1,x2,y2,message);
delay(250);
botton(x1i,y1,x2,y2,message);

return(0);



int demo_key ()
{
int key=0;
key = bioskey(0);
switch(tolower(key))
{
case 13 : /% Enter %/
beep ()3
frame_3d_inv(180,120,480,360,"",BLACK, LIGHTCYAN)
delay(250);
frane_3d(1803120,480,360,"",BLACK,LIGHTCYAN};
delay¢250) 3
putimage (180,120, box,COPY_PUT) 3
breaks
case 'k’: /% Present¥/
breaks
default : demo_key();
}
return(0);
}
void read_key_exit ()
£
int key=0;
key = bioskey(0)3
switch(tolower (key))
{
case 27 : press(290,320,370,350,"Cancel");
putimage(180,120,win, COPY_PUT) 3
break;

case 13 : press(200,320,280,350,"0k");



close_system ()3
default : read_key_exit();
¥
}
int read_key_auto()
{
int key=0,1i;
key = bioskey(0);
switch(tolower (key))
{
case ’1’: press(200,200,240,240,"1");
volt=189;
putimage¢180,;120,win,COPY_PUT);
breaks
case ’2’: press(252,200,292,240,"2");
volt=179;
putinage(lBO,120,win,COPY_PﬁT);.
breaks
case '3’: press{(304,200,344,240,"3");
volt=169;
putimage(180,120,win,COPY_PUT);
breaks;
case '4’: press(356,200,396,240,"4");
volt=159;
putimage(180,120,win, COPY_PUT);
break;
case '5’: press(408,200,448,240,"5");
volt=149;
putimage(180,120,win, COPY_PUT);

breaks



case ’6’: press(200,260,240,300,"6");
volt=139;
putimage(180,120,win, COPY_PUT);
break;

case '7’: press(252,260,292,300,"7")s;
volt=129;
putimage(180,120,win, COPY_PUT);
break;

case ’8’: press(304,260,344,300,"8");
volt=119;
putimage(1860,120,win, COPY_PUT);
break;

case ’9’: press(356,260,396,300,"9")3;
volt=109;
putimage(180,120,win, COPY_PUT);
breaks;

case ’0’: press(408,260,448,300,"10");
volt=99;
putimage(180,120,win, COPY_PUT) 3
break;

case 'h’: press(285,320,360,350,"Help");
help_auto()s;
volt=0;
read_key_auto();
bresaks;

case 27 : press(373,320,448,350,"Cancel");
volt=03;
putimage(180,120,win, COPY_PUT);
break;

/¥ case 13 : press(200,320,275,350,"0k");



volt=13;
putimage(180,120,win, COPY_PUT);
breaks %/
default : read_key_auto();
}
return(volt);
}
void read_key_save()
{
int key=03;
key = bioskey(0)s
switch(tolover (key))
{
case 27 : press(290,320,370,350,"Cancel");
putimage(180,120,win; COPY_PUT);
break;
case 13 : press(200,320,280,350,"0k");
putimage¢180,120,win, COPY_PUT) 3
break;
case ’'h’: press(380,320,460,350,"Help");
help_save()3
read_key_save()s
break;
default : read_key_save();
}
¥
void read_key_load()
{
int key=0;
key = bioskey(0)s;



switch(tolower (key))
{
case 27 : press(290,320,370,350,"Cancel”);
putimage(180,120,win, COPY_PUT);
break;
case 13 : press(200,320,280,350,"0k");
putimage(180,120,win, COPY_PUT);
breaks;
case ’'h’: press(380,320,460,350,"Help")s;
help_save()s
read_key_load()s
breaks
default : read_key_load();
}
}
int read_key.out ()
{
int key=0,flag_out=0;
key = bioskey(0);
switch(tolower (key))
{
case 27 : press(290,320,370,350,"Cancel")s
putimage(180,120,win, COPY_PUT);
flag _out=0;
break;
case 13 : press(200,320,280,350,"0k");
/¥putimage(180,120,win, COPY_PUT) s %/
flag_out=1;
break;

case 'h’: press(380,320,460,350, "Help");



help_out ();
flag_out=0;
read_key_out ()3
breaks
default : read_key_outd();
}
return(flag_out);
}
int read_key_digital ()
{
int key=0,digit=0s;
key = bioskey(0);
switch(tolower (key))
{
case 27 : press(290,320,370,350,"Cancel");
put image(180,120,win, COPY_PUT) ;
digit=0;
break;
case 13 :press(200,320,280,350,"0k")s
putimage(180,120,win, COPY_PUT);
digit=13;
‘breaks;
case ’h’ : press¢380,320,460,350,"Help");
help_digital()s;
digit=03;
read_key_digital();
breaks
default : read_key_digital()s
}

return(digit);



}
int read_key_analog()
{

int key=0,mag=0;

key = bioskey¢0);

switch(tolower(key))

{
case 27 : press(290,320,370,350,"Cancel");
putimage(180,120,win, COPY_PUT) 3
mag=03;
break;
case 13 :press(200,320,280,350,"0k");
putimage(180,120,win, COPY_PUT) 3
mag=1;
break;
case ’h? : press(3§0,320,A60,350,"He1p“);
help_analog()s
mag=03;
read_key_digital ();
break;
default : read_key_analog();
}
return(mag);

}
int read_key_clear()
{

int key=0,clr=0;

key = bioskey(0)3;

switch(tolower(key))

{



case 27 press(290;320,370,350,"Cancel");
putimage (180, 120,win, COPY_PUT);
clr=1;
break;
case 13 : press(200,320,280,350,"0k");
putimage(180,120,win, COPY_PUT);
clr=0;
breaks; .
case ’h’: press(380,320,465,350,"Help"):
help_clear();
clr=1;
read_key_clear¢);
breaks;
default : read_key_clear();
}
return(clr);

}
int read_kb()
{

union {

char cC23;

int is
} keys

key.1 = bioskey(0);

switch(tolower (key.cCO01))

case 'u? :/% Auto %/ .
auto_rund¢);

breaks;

’

case 'c? :/% Clear %/



clear_all()s;
break;

case 0’ :/% OUT %/
out ()3
break;

case ’a’ :/% A/D %/
analog()s;
break;

case ’d’ :/% D/A %/
digital)s
breaks;

case ’e’ :/% Shell %/
press (15, 340,700,369, "Shell");
os_shell ()5 .
break;

case '1’ :/% Load %/
load ()
breaks;

case '8’ :/% Save %/
save();
breaks

case 'h’ : /% Help %/
help(); -
break:;

case 'x’ : /% Exit %/
exit_itim(Q);
breaks;

}

read_kb();

return0);



}

int auto_runq)

{
press(15,40,70,69, "Auto");
windows (180,120, 486, 360, "AUTO RUN","");
outtextxy (200, 170, "Select voltage value ");
botton(200,200,240,240,"1");
botton(252,200,292;240,"2");
botton(304,200,344,240,"3");
botton (356,200, 396,240,"4");
‘bot.ton (408,200,448, 240,"5" )3
botton(200,260,240,300,"6");
botton¢252,260,292,300,"7");
botton(304,260,344,300,"8");
botton(356,260,396,300,"9");
botton(408, 260, 448,300,"10");
botton(200,320,275,350,"");
botton(373,320, 448,350, "Cancel");
botton(285,320,360,350,"Help")s
read_key_auto();
putimage(125,95,dip6, COPY_PUT) 3
putimage(125,290,dip7, COPY_PUT) 3
delay(250);
if(voltt=0)
{

auto_adj_volt(volt);
free(win);

}
opp=1;
read_kb()s



returnd(opp)s;
}
int clear_all()
{
int rip=0,clear=0,1i;
static float data_voltr[48];
press(15,70,70,89, "Clear");
windows (180, 120,480,360, "Clear","");
outtextxy (200,190, "Press <0k> to clear"):;
outtextxy (200,210, "Press <(Cancle> to abort"):
botton (200, 320,280,350, "0k");
botton(290, 320,370,350, "Cancel");
botton (380,320, 465,350, "Help") s
rip=read_key_clear();
if(rip==0)
{
putimage(125,95,dip6,COPY_PUT);
putimage(125,290,dip7, COPY_PUT);
out._port_clear();
for(i=051i<483i++) data_voltfil=0;
clear=13;
}
if (rip==1)
{
free(win)s
clear=0;
}
channal=130;
volt=199;

free(win)s



return(clear);
}
int out ()
{
int group_data,is
press(15,100,70,129,"0UT");
windows (180,120, 480,360, "OUT PORT","");
outtextxy(200,180,"Program is operating to sand data')s;
outtextxy (200,210, "Press < Ok > to sand data");
outtextxy (200,230, "Press < Cancel > to abort");
botton(200,320,280,350,"0k");
botton(290,320,370,350, "Cancel")s
botton(380,320, 460,350, "Help");
out_data=read_key_out ();
if (out_data==1) /¥ out port data of auto functi
{
if (opp==1) -
{
group_data = table_auto(volt):
out_port(group_data);
out_data=read_key_out ()
out_port_clear();
}
if (dac==1) out_port_ch();
}
for(i=03i<48s3i++) data_voltCil=0;
putimage(180,120,win, COPY_PUT);
free(win);

return¢0);



void analog()

{
press(15,130,70,159,"A/D");
windows (180, 120,480,360, "Analog To Digital","");
/*outtextxy(200, 180, "Program is operating to sand data");
outtextxy (200,210, "Press < Ok > to sand data"):
outtextxy (200,230, "Press < Cancel > to abort") %/
botton(200, 320,280,350, "0k");
botton(290,320,370,350, "Cancel");
botton¢380,320, 460,350, "Help");
read_key_analog();

}

int digital()

{
int is
putimage(125,95,dip6, COPY_PUT);
putimage(125,290,dip7, COPY_PUT) ;
for(i=03i<48;3i++)> data_voltCil=0;
press(15, 160,70, 189, "D/A");
windows(180,120,480,360,"Digital to Analog","");
outtextxy(200,170,"This function used to setup ");
outtextxy (200,180, "voltage per channal");
botton(200, 320,280,350, "O0k");
botton(2g80,320,370,350, "Cancel");
botton (380, 320,460,350, "Help");
dac=read_key_digital();
if (dac==1)
get_volt();
if (dac==0)

free(win);



return(0);

}

void load()

{
press(15,190,70,219, "Load");
wvindows (180,120, 480,360, "Load"," ")
botton(200, 320,280,350, "Ok") s
botton(290,320,370,350, "Cancel");
botton(380,320,460,350, "Help");
setfillstyle(1,0);
bar(250,220,400,250);
outtextxy (325,200, "Enter file name..."):
readstr(35,15,11,string);
read_file();
read_key_load();
free(win);

}

void save()

{
press(15,220,70,249, "Save");
windows (180,120,480, 360, "Save As","");
botton(200, 320,280,350, "Ok")s
botton(290,320,370,350, "Cancel");
botton(380, 320,460,350, "Help");
setfillstyle(1,0)s;
bar(250, 220, 400,250) ;
outtextxy (325,200, "Enter file name..."):
readstr(35,15,11,string);
save_as();

read_key_save();



free(win);

}

void exit_itim()

{
press(15,400,70,429, "Exit");
windows (180, 120,480,360, "EXIT", "Do you want to exit");
botton(200, 320,280,350, "0k");
bot.ton(290, 320,370, 350, “Cancel™) s
read_key_exit ()

free(win);

void close_system()
{
delay(20);
closegraph() s
exit (0);
}
int out_port_clear()
{
int chrC483={c1,c2,c¢3,c4,c5,c6,c7,c8,c9,c10,c11,c12
sc13,c14,¢c15,c16,¢c17,¢c18,c19,¢c20,c21,c22
,c23,c24,c25,c26,c27,¢c28,¢c29,¢30,¢c31,¢c32
,¢33,¢34,c¢35,¢36,¢37,c38,c39,c40,c41,c42
,c43,c44,cA45,c46,c47,c48 }3
int dataC113=(D1,D2,D3,D4,D5,D6,D7,D8,D9,D10,D11};
int data_outC483;
int i,k;
outportb(port0,0x80);

outportb(shipa, 0x00) ;



}

do

for(i=03i<=4731i++) outportb(shipb,ch[i]);
}
while(tkbhit ())3

return(0);

int out_port(int ob_data)

{

}

int ch[48]={cl,02,03,c4,05,c6,c7,08,c9,010,c11,012
,013,014,015,016,cl7,c15,c19,c20,021,022
,023,024,025,026,027,028,029,030,031,032
,c33,c34,c35,036,037,038,c39,c40,c41,042
,c43,c44,c45,c46,047,c48 ¥s

int data[11]={Dl,DZ,D3,D4,D5,D6,D7,D8,D9,D10,Dll};

int data_out[48];

int i3

outportb(port0,0x80) 3

outportb(shipa,ob_data);

do

{

for(i=03i<=47;51i++) outportb(shipb,ch[i]);
}
while(tkbhit ()3

return(0)s;

int out_port_ch()

{

int ch[48]={01,c2,c3,c4,05,c6,07,08,09,c10,c11,012

.013,014,c15,c16,017,018,019,020,021,022



,c23,c24,c25,c26,¢c27,¢c28,¢29,¢c30,¢c31,¢32
,¢33,¢c34,¢35,¢36,¢37,¢38,¢39,c40,c41,c42
,C43,c44,c45,c46,cA7,Cc48 1}
int c¢C481={c¢1,c2,¢c3,c4,¢5,¢6,¢7,¢c8,¢c9,c10,c11,c12
sc13,c14,c15,c16,c17,¢c18,c19,c20,¢c21,¢c22
,c23,c24,c25,c26,¢c27,c28,¢29,¢30,¢c31,¢c32
»c33,¢34,¢35,¢36,¢37,¢38,¢39,c40,c41,c42
sC43,c44,c45,c46,c47,c48 };
int k,Jj,cvC471;
outportb(port0,0x80);
do
{
for(j=033<483j++)
{
cvljl=qqq(data_voltLjl);
outportb(shipa,cviLjl); /% data %/
delay(50); '
outportb(shipb,chl[jl); /% chanal %/
delay(SO);_
}
¥
while(tkbhit ()3
return(0);
}
int qqq(float datarl)
¢
int i,cC471;
for(i=0;i<48;3i++)
cCil=con_table(data_volt(il);

return(cC471)3;



}

int con_table(float data)

{

int g_volt=0x00;

switch(data)

{
case
breaks
case
break;
case
break;
case
break;
case
break:;
case
breaks
case
break;
case
breaks
case
break;
case
breaks

}

F-
’

9]
*

(=]
(1]

-3
o

(=]
»e

©
(1]

g_volt=0x18;

g_volt=0x32;

g_volt=0x4C;

g_volt=0x68;

g_volt=0x80;

g_Vvolt=0x8A3;s

g_volt=0xB2;

g_volt=0xCB;

g_volt=0xE4;

g_volt=0xFF;

return(g_volt);

}

int table_auto(int volt)



}

int con_table(float data)

{

int g_volt=0x00;

switch(data)

{
case
breaks
case
breaks;
case
breaks
case
break;
case
breaks
case
break;
case
breaks
case
breaks
case
breaks
case
breaks;

3

10

(1]

(1]

« 00

g_volt=0x18;

g_volt=0x32;

g_volt=0x4C;3

g_volt=0x683

g.volt=0x80;

g_volt=0x9A;

g volt=0xB2;

g_volt=0xCB;

g _volt=0xE4s;

g_volt=0xFF;

return(g_volt)s

}

int table_auto(int volt)



int group_volt=

switch(volt)
{
case 189 :
breaks;

179

case
breaks

case 169 :
break;

159

case
breaks

149

case

breaks;

(13

case 139
breaks

129

case
breaks

119

(1)

case

breaks

case 109
breaks

99

case
breaks

}

return(group._

}

0x00;

group_volt=0x18;

group_volt=0x32;

group_volt=0x4C;

group7v01t=0x68;

group_volt=0x80;

group_volt=0x9As;

group_volt=0xB2s;

group_volt=0xCB;

group._volt=0xE4;

group_volt=0xFF3;

volt)s

int Table_volt(float data)

{

int volt,offset;



data = data%2;

switch(data)
{

case 0: volt

ob_volt=0x00;

breaks

case 1: volt

breaks

case 2: volt

ob_volt=0x18;

break;

case 3: volt

breaks

case 4: volt

ob_volt=0x323;

breaks;

case 5: volt

break;

case 6: volt

ob_volt=0x4C;

breaks

case T7: volt

break;

case 8: volt

ob_volt=0x683;

breaks

case 9: volt

breaks;

case 10:volt

ob_volt=0x80;

N

i

]

i}

199;

1943

189;

184;

1793

1743

1693

164;

159;

154;

1493



breaks

case 1ll:volt = 144;
break:;
case 12:volt = 139;

ob_volt=0x9A;
break;

case 13:volt = 134;
breaks;

case 14:volt = 129;
ob_volt=0xB2;
break;

case 15:volt = 124;
break;

case 16:volt = 119;
ob_volt=0xCB;
breaks

case 17:volt = 114;
break;

case 18:volt = 109;
ob_volt=0an;
break;

case 19:volt = 104;
break;

case 20:volt = 99;
ob_volt=0xFF3;

breaks

if (group==0)
offset = 03
else offset = 1953



return (volt+offset);
}
int Table_channal(int data)
{
int index,offset;;
switch(data)
{
case 130: index = 03
breaks;
case 150: index = 13
breaks;
case 170: index = 23
breaks;
case 190: index = 33
break;
case 210: index = 43
break;
case 230: index = 53
breaks
case 250: index = 63

breaks

]
-~
e

case 270: index
breaks

case 290: index = 83
break;

case 310: index = 93

break:

Il
[y
o
we

case 330: index
break:;

case 350: index = 11;



break;
case 370: index = 12
break;
case 390: index = 13
breaks
case 410: index = 14
break;
case 430: index = 15

break:

case 450: index
break;
case A470: index = 17
break;
case "490: index = 18
breaks
case 510: index = 19
breaks;
case 530: index = 20
breaks
case 550: index = 21
breaks
case 570: index = 22
break;
case 590: index = 23

breaks

if (group==0)
offset = 03
else offset = 243

return (indext+offset);

16



}
int get_volt ()
{
int indexs .
float temp,b=0.03
union
char cC2];
int i3
Y keys
do
{
if (bioskey (1))
{
key.i = bioskey(0)3
if (tkey.cl[01)
{
jndex = Table_channal(channal);
if (group==0)
{
volt = Table_volt(data_volt[24-((610-channal)/20)1)3 -
data_voltrLindex3=10.0-(volt-99.0)/10.03

else

volt = Table_volt (data_voltLindex/%24/-((610~channal)/20)%/1)
data_voltfindex1=10.0-(volt-294.0)/10.03
}
switch(key.c[1l1)
{

case T2 :/%UPx%x/



if(volt=f94 ' volt==289)

volt+=53
beep ()
}
step_up_adj_volt(volt,channal);
breaks
case 80 : /*%DOWN%k/
volt+=5;
if (volt==204 {! volt==399)
{
volt-=53;
beep ()
}
step_down_adj_volt(volt,channal);
break;
case 75 : /¥LEFT¥/
channal-=203
if (channal<130)
{
beep()s
channal+=20;
}
index = Table_channal(channal);
if (group==0)
{
volt = Table_volt(data_voltC24-((610~channal)/20)1);
data_voltfindex1=10.0-(volt-99.0)/10.0;
}



else
{
volt = Table_volt(data_voltlindex/%24-((610-channal)/20)%/1);
data_voltCindex1=10.0-(volt-294.0)/10.0;
}
break;
case 77 = /%RIGHT¥*/
channal+=20;
if (channal==610)
{
beep ()3

channal-=20;

index = Table_channal(channal)s;
if (group==0)
{
volt = Table_volt(data_volt[24-((610-channal)/20)1);
data_voltLindex1=10.0-(volt-99.0)/10.0;
}
else
{
volt = Table_volt(data_voltCindex/%24-¢(610-channal)/20)%/3)3;
data_voltCLindex1=10.0-(volt-294.0)/10.0;
3
bresaks;
case T3 :/%PgUp¥k/
group = O3
index = Table_channal(channal);
volt = Table_volt(data_volt[24-((610-channal)/20)1);
data_voltl{index1=10.0-(volt-99.0)/10.0;



breaks
case 81 :/%PgUdx/

if (group++>1) group = 1;

index = Table_channal(channal);
volt = Table_volt(data_voltCindex/%24-((610~-channal)/20)%/1);
data_voltCindex1=10.0-(volt-294.0)/10.0;
breaks;
}
index = Table_channal(channal);
if (group==0)
data_voltLindex1=10.0-(v061lt-998.0)/10.0;

else
data_voltLindex3=10.0-(volt-294.0)/10.0;

}
}
}
while(key.c[O01 != 27 )3
press(15,160,70,189,"D/A") 3
flag_da=1; _
return(flag._da);
}

void init_button()
{
int i,Js
for(i=1303i<61031i+=20)
{
dip_button(i-5,199, LIGHTGRAY);
dip_button(i-5,394,LIGHTGRAY);



}
int auto_adi_volt(int volt)
{
int i,3Js
for(i=130,j=051<610,3<2451i+=20, j++)
{
putimage(i-5,199,dipl1CLjl, COPY_PUT);
putimage(i-5,394,dip2Cj3,COPY_PUT);
dip_button(i-5,volt,LIGHTGRAY) ;
dip_button(i-5,volt+195, LIGHTGRAY) ;
}
returnc0);
}
int step_up_adj_volt(int step_volt,int channal)
{
dip_button(channal-5,step_volt, LIGHTGRAY);
putimage(channal-5,step_volt+5,dip1C13}, COPY_PUT);
if(step_volt==99) beep();
return(0);
}
int step_down_adj._volt(int step_volt,int channal)
{
putimage(channal-5,step_volt-5,d4dip1L01, COPY_PUT);
dip_button(channal-5,step_volt,LIGHTGRAY);
if(step_volt==199) beep();
return(0);
}
int save_button()
{

int 1,33



for(i=130,j=0;i<610,j(24;i+=20,j++)
{
dipl[j]=save_imag92(i—5,199,i+5,204);
dip2[j]=save_image2(i—5,394,i+5,399);
}

return(0)s;

}

int score()

{
botton(15,40,70,69,"Auto");
botton(15,70,70,99,"Cleard);
botton(15,100,70,129,"OUT");
botton(15,130,70,159,"A/D");
botton(15,160,70,189,"D/A") 3
botton(15,180,70,219, "Load")s
botton(15,220,70,249, "Save");
botton(15,250,70,279,"");
botton(15,280,70,309,"");
bot.ton(15,310,70,339,"");
bottoﬁ(lS,340,70,369,"She11");
botton(15,370,70,399, "Help");
botton(15,400,70,429, "Exit") s
return{0);

H

shov_screen()

{
frame_3d(80,40,620,63, "CHANNAL 1 - 24" ,WHITE,LIGHTBLUE) 3
frame_3d(80,235,620,258, "CHANNAL 25 - 48" ,WHITE, LIGHTBLUE) ;
frame_3d_inv(80,65,620,233,"",LIGHTGRAY,LIGHTGRAY);
frame_3d_inv(80,260,620,433,"",LIGHTGRAY, LIGHTGRAY) 3



botton(15,340,70,369,"");
scal();
return(90);

}

void main()

{
init_graph();
out._frame()s
demo(180,120,480,360,"","")3s
out_port_clear()s
delay(50)3;
score() s
delay(200)s;
show_screen();
save_button ()3
init_button();
init_save();

read_kb(volt);



| . MC1408
‘ MOTOROLA MC1508

Specifications and Applications EIGHT-BIT MULTIPLYING
Information DIGITAL-TO-ANALOG
fo CONVERTER

. SILICON MONOLITHIC
EIGHT-BIT MULTIPLYING INTEGRATED CIRCUIT

DIGITAL-TO-ANALOG CONVERTER

. . . designed for use where the output current is a linear product

of an eight-bit digital word and an analog input voltage.

® Eight-Bit Accuracy Available in Both Temperature Ranges
Relative Accuracy: £0.19% Error maximum *
(MC1408L8, MC1408P8, MC1508L 8}

e en and Six*Bit Accuracy Avzilable with MC1408 Designated e . L SUFRIX P SUFFIX
Sevb 7 or & Suffix after Packa e Sutfix. 77 CERAMIC PACKAGE  PLASTIC PACKAGE
oo acirgey =D CASE 620-02 - : CASE 64805
® Fast Settling Time — 300 s lypica} \ ; 5 = =
Noninverting Digit3l Inputs are MTTL and  * D SUFFIX
CMQOS Compatible PLASTIC PACKAGE
@ OQOutput Voltage Swing — +0.4 V 10 -5.0 V CASSZ.‘;B-O‘- > ‘.‘
® High-Speed Muitiplying Input | L
- Stew Rate 4.0 mA/us *Surface Mount pin-out is ditferent than
® Standard Supply Voltages: +5.0 V and standard package pin-out for this device.
-S0Vio-15V : b Please refer to Chapter 7 for details.

FIGURE 2 - 8LOCK DIAGRAM
FIGURE 1 —D-to-A TRANSFER CHARACTERISTICS
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TYPICAL APPLICATIONS

& Traxcking A-to-D Converters *  Audio Digitizing and Decoding

® Successive Approximation A-10-D Converters * Programmable Power Supplies

® 2 1/2 Digit Panel Meters and DVM's ® Analog-Digitat Multiplication

& Waveform Synthesis " e Digital-Digital Multiplication

® Sample and Hold ¢ Anslog-Digital Division

® Peak Detecror ® Digital Agdition and Subtraction

® Programmable Gain and Attenuation ¢ Speech Compression and Expansion

® CRT Character Generation e Stepping Motor Drive . J

A

MOTOROLA LINEAR/INTERFACE DEVICES



MAXIMUM RATINGS (T, = +259C unless otherwise noted.}

Rating Symbol Vaiue Unit
Power Supply Voltage vee +5.5 Vde
. Vee -16.5

Dsgital input Voltage Vg thru Vg 010 +5.5 ‘Vde

Applied Output Voltage Vo +0.5,-5.2 Vde

Relerence Currant tyg 5.0 mA

Reference Amplifier tnputs Via.Vis Vee.Vee Vde

Operating Temperature Range Ta °oc

N MC1508 -85 104125 ,
MC1408 Series Oto +75

Storage Temperature Range Targ 65 10 +150 °c

R

t high logic level.}

Veef .
ELECTRICAL CHARACTERISTICS (Ve = +5.0 Ve, Vgg = 15 Vo, iz = 2.0mA, MCI508LE: T4 = -559C 10 1259,

MC1408L Series: Ta = 010 +75°C unless otherwise noted. Al digital inputs 2

Characteristic Figure Symbol Min Typ “Max Unit
Relative Accuracy (Ercorrelative to full scale 10} 4 £, %
MC1508L8B, MC1408L8, MC1408P8 - - *0.19
MC1408P7, MC1408L7, See Note 1 - - - 10.39
MC1408P6, MC1408L6, See Note T q =1 - . +0.78
Seulfng Time to within'21/2 LSB{includes LT A=+259C)See Note 2, 5 —to 15 - 300. | __ - . ns
Propagation Delay Time . b © 4 « b 5 ‘e HPHL] - 30 100 ns
Ta=+25°C :
Ouwmut Full Scale Current Drify TClg = -20 - PPM/OC
1 Digrtal input Logic Levels (MSB) 3 Vde
High Level, Logic 1" ViR 2.0 - -
Low Level, Logic 0" 143 . SIS 0.8 —— e
Digital tnput Current (MSB) 3 mA
High Level, Vi = 5.0V U] - (s} 0.04
Low Level, Vi =08V 378 - -0.4 -0.8
Reference tnout Bias Current {Pin 15) 3 Y5 - -1.0 -5.0 uA
Output Current Range 3 {OR mA
VEE = -S.0V o | 20 21
Vgg = -15 V, T = 25°C 0 2.0 4.2
Cumui Current 3 0 mA
Ve = 2.000 V. R14 = 1000 0 19 1.99 2.1 d
Ouwut Current 3 {Otmin} - 0 4.0 BA
(AN beis tow)
Oumut Voltage Compliance (€, < 0.19% 3t T4 = +259C) 2 3 Vo Vac
Pin 1 grounded - - -0 55, +0.4
Pin 1 ooer, VEE below -0V | - - -50.~04
Reference Current Slew Raze [ SR 1,e¢ - 4.0 - mAus
Outout Current Fower Supply Sensitivay PSRRi—} ~ 0.5 T [ZYASNE i
Fower Supply Current . R - 3 lce' ™ = 4 aq35 {2 w22 d.ma
(Al bits lowd - lgs - .75 -:’3‘8 -
Power Supply Voltage Range - 3 VeeR +4.5 +5.0° | -—55 Vdc
{Ta = +25°C) VEER 4.5 -18” ~16.5
Power Dissipation 3 3 mw
All bits low
VEg = -5.0 Vac - 108 170
VEg = =15 Voe - 190 305
All bits high
Vgg = -5.0 Voo - 90 -
Vgg = =15 Vac - 160 -

Note 1 Alt current switches are tested to Quaraniee at least S0% of rated output current.

Note 2 AN bits swiiched.

MOTOROLA LINEAR/INTERFACE DEVICES



' DAC0808, DAC0807, DACO8QE

National =~ ‘ . AtoD,Dt
Semiconduclor SR '

DAC0808, DAC0807, DAC0806 8-Bit D/A Coriverters
nv

General Description . . Features ! " - .
The DACOB08 tarles fs an B bit monolithic digital-to- . Rthl!v‘ eocuracy: $0.19%  eteor  mex
analog convarter {DAC) feeturing o full scale output (DAcoso8!’ '

cuttent settling time of 150 ns while dissipating oplv . Fuil scale curtent match: 1 LSB typ X
33 mW with £6V supplies, No teferance cul.venl aer) @ 7 snd 8 bit accuracy svsilable (DACOBOY, DAC
telmming is required for most spplications ilnca the futt -rF tling time: 160

cale output cutrent Is typically 1 LSB of 256 tner/ . ast settling time: s typ

256. flelstive sccuracies of batter than 10.19% essute s Noninverting digital lnputs ere TTL ond
8 bit monotonicity end linearity while zer0 level output compstible .

current of less than 4 pA provides B:blt zero dccuracy ® Migh speed multiplying Input stew rate: 8 mA/1
for IngF 2 2 mA, Tww curtents of the ® Power tupply voltage 1ange: 4.6V to MB.V
DACOS08 teries sre Independent of bit codss, end % Low power consurption: 33 mW @ 26V !
exhibits essentially constant device .duncl‘csmlq over : Y TR N

the entire supply voltege range. -\

s’ it o

' i i

The DACOROR will Interface directly with populer TTL, t . .
DTL or CMOS logic levels, and I3 & dlract replstament« < * .

for the MC1608/MC 1408, For highet tpesd oppllc_ll}om.l !

see DACOBOO data sheet.

Pet e e

|

_Block and Connecflion Diagrams . . Pt FORTIO |
.-': U o M N
Piifgifi .
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! FIOURE 1. $10V Output Digial to Analog Convarter . X
Orderlng Information
OFERATING TEMFERATURE OADER NUMBERS®
Accunacy NANGE ' PACKAGE (016C) JPACKAGE U18A] W PACKAGE (N1
. ab escgiagonec | pacosso | mcisosie ’ [
(120 ocgTagse, -'; A Y ” DACOB08LCS | MCH400LS DACDS0SLCN | MC,
7bh 0'CS YA HIEC I IR I | pAcosorLCs (MCt408LY DACDSOILCN | MC
b 'cgIaASHIEC ’ DACOB06LC) | MC1406LS | OACDBOSLCH [ MC

® Note. Devices mey be ordered by utirg olther order dumber.
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~uvance Informatjq

—575E High-Speed CMOS Logic Preliminary Data

MMON 1 = 124 .
INPUT/QUTPUT R 23 cC
— —1
- i 16-Channel Analog
L
4 21 H H
5] Y Multiplexer/Demultiplexer
g —
gL -“%u,, Type Features:
'z'—:; ;'m ® Wide analog input voltage range:
:‘— ::" ® Low “on" resistance:
e s
s:-_o 115 & 70 QQtyp (Veec = 4.5V) '
54 14 s, 60 Q typ (Vee = 6V)
anp2 2 55 ‘ ® Fast switching and propagation speeds
92CS-39909 = : make” switching:
TOP VIEW 8 “Break-before-make™ switching
TERMINAL ASSIGNMENT (6nstyp @4.5V)
The RCA-CD54/74HC/HCTA067 are digitally controlled Family Features:
analog switches which utilize silicon-gate CMOS technol- 8 Fanout (Over Temperature Range):
ogy to achieve operating speeds similar to LSTTL with the Standard Outputs - 10 LSTTL Loads
low power consumption of standard CMOS integrated : Bus Driver Qutputs - 15 LSTTL Loads
circuits. & Wide Operating Temperature Range:

CD74HC/HCT: -40 t0 +85°C
® Balanced Propagation Delay and Transition Times
® Significant Power Reduction Compared to LSTTL
Logric ICs
® Alternate Source is Philips/Signetics
m CD54/74HC Types:
2to 6 VY Operation
High Noise Immunity:

These analog multiplexers/demultiplexers controt analog
voltages that may vary across the voltage supply range.
They are bidirectional switches thus allowing any analog
input to be used as an output and visa-versa. The switches
have low “'on” resistance and low “off" leakages. In addi-
tion, these devices have an enable control which when high
will disable all switches to their “off” state.

The CDS54HC/HCT4067 are supplied in 24-lead ceramic Nic = 30%, N = 30% of Vee @ Ve = 5V
dual-in-line packages (F suffix). The CD74HC/HCT4067 ® CD54/74HCT Types:
are supplied in 24-lead dual-in-line plastic packages (E 4.510 5.5 V Operation
suffix). Direct LSTTL input Logic Compatibility
Row spacing in the E and F suffix packages is 600 mils, not Vi = 0.8 V Max.. Viu =2 §f iin.
300 mils as in most other packages. These CD74HC/ CM/OS input Compatibility
HCTA4067 devices are also supplied in 24-lead dual-in-lirle =T UA @ Vol Vou
surface mountplastic packages (M suffix). All types are also
available in chip form (H suffix). TRUTH TABLE
_ | Selected
‘o S0 | S1 | S2 | S3 | E | Channel
5 x x| x{ x| 1| None
So+4 0 0 ] 0 0 0
S1-4 ! 1 0 0 Q 0 1
BE Ly o {1 |ojolo] 2
- 1 1 4] o] 0 3
- L ofoj1r{fo]o 4
sinany - — 1 Q 1 0 4] 5
orcogen ] UsheEassove s EL couson oj1|vjojo| &
So=ssTAGEs[]  (WITHANALOG (nPuTS =1 weutiouteur , 3 , ol o 7
&= 4 sTaGes [ e E 01010 1 ] 8
= = 1iojo|1]o 9
- oj11o0 1 0 10
1 1|0 1 0 11
0 0 1 1 0 12
o 1 1o 1 1 0 13
[ 1 1 1 0 14
e— 9 T BENEEERE 15
3 92CS-39911
1 = High Level
Fig. 1 - Functional diagram. 0 = Low Level
X = Dont Care
information turnished by RCA ls believed lo be accurate and relledle.  This document contains ln?ormaloon onanew progduct SDeCm"'f"
Trademark(s)® Registered H . no ittty ts By RCA tor its usez norfor any  AN0 INOrMANION CONIAINGD herein are scorect to change Witht
Marca(s) Registrada(s) infringements of patents or other rights of third parttes which may notice
Printed in USA/1-86 result from Its use. No Hicense Is granted by impitcalion or otherwiss

under any patent o¢ patent rights of RCA.



STATIC ELECTRICAL CHARACTERISTICS

CD74HC/CDS4HCA4067 CO74HCT/CDS4AHCTA4067
TEST T4HC/S54HC 74HC 54HC TEST T4HCT/S4HCT | T4HCT
CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES TYPE
CHARACTERISTIC
§ SWITCH -4 -55/ I LWI H
LOGIC C +25°C ?,/ SS° LOGIC TC +25°C -40/ 55/
v, Vo | Ve +85°C | +125°C | v, Vi +85°C | +1250¢
v v v v v -~
Min | Typ |Max | Min [Max | Min |Max Min | Typ |Max | Min {Max | Min {May
———
High-Level 2 (15| -4 —1]15}— 15| —
tnput Voltage ' 45 (315 — |} — |315| — 335 — — R 2 | -1 =121 —~]21|<
6 (42| — | — 42|~ {42 T
k1
Low-Leve! 2{—-|—1los|=1o0os|~—les Vels.
Input Vottage v 45| — | - 1135| — |135] — |1.35] — - — | — 08| — |08 — iog T :"
6 | — | — (18]~ (18]~ 118 ;
S )3
Maximym “On” Ve Vee 45| — |70 {160 | — 1200} — [240 | V:- Vee | — |70 1160 | — |200 | — |240 5
or or or or !i
Resistance R.., Gna Gng 6 | — |60 1401 — [175| -~ |210| Gng Gnd - -t ===~ 1
1z 1mA Ve, Vee 45| — |90 {B0] — |225] — 1270} V=2 Vee — 190|180 — [225| — 270
to to N to to 0 §
Gno Gng [ 6 | — [80 {160 — |200| — 1240{ Gpg | Gnd | — | — |~ | = |~ |~ |~ :
tAaximum “0On’ - — —_ 10 | - -— - —_ — - — — W0 | — — — - -
| resistance petween ,
{ any two switches ARg.. n i — 185} — = = = e o T = i o - i - i
i Swrtch "Off” Vee Vee
| Leakage Current 1, | E =WV or 6 | ~ | — (08— |8 |- |8 JE=Ve: or — } — [«08| — [ 8|~ |8 f
i 16 Channels | Gnd Gnd
! Logic ! Ver
| 1nput Leaxage or - 6 | — | =01 { =l f=Tu} .. AN IV N PR (U IDRYS I :
+ Current | : Gro i
! Quiescent Vi i Ve
!
| Device Current or o 6 | -] —-18|—180|— j60] or — — |l —~|8 ]~ ]8]— w0
I : OmA 1 Gnd Gnd
f Adaitional
! Quiescent
Device Current - - - - - = - - - — jVee 2.1 - — |100]360 | — 1450 — }4%0
per nput pin
| ' unit 1020 Blec”
“For dual-supply systems theoretical worst case {V. = 24V, V¢ = 5.5 V) specihication 1s 1.8 mA
“*Any Voltage Between V. & Gng
HCT INPUT LOADING TABLE
INPUT UNIT LOADS*
So-Sa 0.5
E 03

“Unit Load s Alcc mut specihied 1n Static Charactenstic
Chart. eg 360 uA max @ 25°C



3 ITCHING CHARACIERISTICS (Vec =5V, Ta = 25°C, input t,, t, = 6 ns)
3 CHARACTERISTIC (gé) HTg P'C:éT UNITS
propagation Delay Time: 15 4 4
switch In to Switch Out Lo tone
; Switch Turn Off
" Eto Out oz donz s 23 | 23 ns
Sn to Out toiz tonz 21 21
Switch Turn On
E to Out too tozm . 23 | 25
Sn to Out tpze lpzn 25 25
g power Dissipation Capacitance* Cep — 93 96 pF
is used tzo determine the dynamic power consumption, per package.
b0, = Ceo Vec f+Z(C+Cq) Ve fo where: 1, = input frequepcy fo= output frequency
A, C, = load capacitance Cs = switch capacitance
; V¢e = supply voltage
_SWITCHING CHARACTERISTICS (C, = 50 pF, Input1,, 1, = 6 ns)
i 25°C -40°C 10 +85°C -55°C to +125°C
i CHARACTERISTIC Vee HC HCT 74HC 74HCT 54HC S54HCT |UNITS
é V__|Min. |Max.|Min. |Max. | Min. [Max. | Min. |Max. Min. [Max. {Min. [Max. .
Propagation Detay Time 1., 2 ) —te0 ) — | =i —~ts | =] " [ ZTe | ==
| gwitch In to Out tad 45 | =12 |/ — w2 b= as e g e a8 | — | 98 :
' 7l d | S LA/ eadIng | s — [ — i
<] switch Turn-On 20 —J2rs) - — | — 85| — | = [ " las] = ] = O
JEto Out 45| — 1551 — 160 | — (69—~ 175 — {83190 !
; to il N K bl | |- Bmpeomwd CN— di il | — !
ez 2 | =300 — | — [ —Jors| — | = = T4501 — | =
Snto Out 451 — 160 | — 160 — 75— |75 19 |— 9] ns
6 — 51 — — — 64 — — — 76 — —
Switch Turn-Off 2 — 1275 | — — — | 345 | — — — 1415 ] — —
.| Eto Out 451 — 155 | — |85 — 169 | — |69 | — |83~ |83
logs 6 — | 47 — — — 59 | — — — 71 — —
Snto Out lors 2 — 1250 | — — — {315 ] — - — {375 | — —_
45 | — 50 — 50 9 63 — 63 —_ 75 - 75
6 — 43 — - -4 54 - — — 64 —_ —
Input (Controly Do — | T2t w0 | 438 W 0 | _ 10! pf "
Capacitance i J
ANALOG CHANNEL CHARACTERISTICS — Typical Values at Tp = 25°C
CHARACTERISTICS TEST CONDITION Vsc HC/HCT UNITS -’
Switch Frequency Response Fig 3 as 8o MH2 :
at-3dB (Fig 12} Notes 1 & 2
Sine Wave Distortion Fig 4 45 0.051 %
mhwugh Noise
E 10 Switch Fig. 5 ‘s TBE mv
S to Switch Notes 2 8 3 TBE
Switch “OFF "~ Signal Feedthrough Fig.6 4 75 a8
(Fig. 13)
Switch Input Capaciance Cq - — 5 p
Common Capacnance Ccom — - S0 P
OTES: 1 Agjust input level for 0 6B a: output ¢ 10 kHz.

2. Vis s centered at V.2
3. Agwust input for 0 oBm a1 v ¢



- CD54/74HCA4067, CD54/74HCT4067

€ or Sn
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— SWITCH ON SWITCH OFF SWITCH ON -
92¢5-39360
Fig. 9 - Switch turn-on and turn-off propagation

delay times waveforms for HCT Types.
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DPERATING AND HANDLING CONSIDERATIONS
1. Handling Input Signals
All inputs and outputs of RCA CMOS/QMOS devices To prevent damage to the input protection circuit, input
have a network for electrostatic protection during han- signals should never be greater than Vcc nor less than
dhng Recommended handling practices for CMOS/ Gnd. Input currents must not exceed 20 mA even when
g g > o _
CrA0S devices are similar to those described in {CAN- the power supply is off.
6525. ‘Guide to Better Handling and Operation of Unused Inputs
) 8”’03_'”‘99'3‘9" Circutts. A connection must be provided at every input terminal
perating All unused input terminals must be connected to either
R Operating Voltage Vee or Gnd, whichever is appropriate.
Dunng operation near the maximum supply voltage Output Short Circuits
Iimit. care should be taken to avonq Or suppress power Shorting of outputs 1o Vec or Gnd may damage CMOS/
supply turn-on and turn-off transients, power supply OMOS devices by exceeding the maximum device
rppie or ground noise; any of these conditions must dissipation

no: cause Vec—Gnd to exceed the absolute maximum
'a!mg‘



ADCO0808, ADC0809

National
Semiconductor

AtoD,Dto A

ADC0808, ADC0809 8-Bit uP Compatible A/D Converters

With 8-Channel Multiplexer

General Description

The ADC0808, ADC0809 data acquisition component is a
monolithic CMOS device with an 8-bit analog-to-digital
converter, 8-channel multiplexer and microprocessor
compatible control logic. The 8-bit A/D converter uses suc-
cessive approximation as the conversion technique. The
converter features a high impedance chopper stabilized
comparator, a 256R voltage divider with analog switch tree
and a successive approximation register. The 8-channel
multiplexer can directly access any of 8-single-ended ana-
log signals.

The device eliminates the need for external zero and full-
scale adjustments. Easy interfacing to microprocessors
is provided by the latched and decoded multiplexer ad-
dress inputs and latched TTL TRI-STATE® outputs.

The design of the ADC0808, ADC0809 has been optimized
by incorporating the most deslrable aspects of several
A/D conversion techniques. The ADC0808, ADCO0809 of-
fers high speed, high accuracy, minimal temperature
dependence, excellent long-term accuracy and repeatabi-
lity, and consumes minimal power. These features make
this device ideally suited to applications from process and
machine control to consumer and automotive applica-
tions. For 18-channel multiplexer with common output
(sample/hold port) see ADC0816 data sheet. (See AN-247
for more information.

Features

B Resolution — 8-bits

| Total unadjusted error — = 1/21.SB and +1LSB

8 No mlssing codes

B Conversion time — 100 us

8 Single supply —5 Vpe

# Operates ratiometrically or with 5 V¢ or analog spat
adjusted voltage reference

& 8-channel multiplexer with latched control logic

8 Easy interface to all microprocessors, or operates
“stand alone"’

&8 Outputs meet T4 voltage level specifications

B 0V to 5V analog input voltage range with single 5v
supply

® No zero or full-scale adjust required

W Standard hermetic or molded 28-pin DIP package

# Temperature range —40°C to +85°C or -55°C 1
+125°C

8 [ ow power consumplion — 15 mw

B Latched TRI-STATE® output
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Typical Application

ADDRESS

_J TNTERRUPT
500 kHz— cLK ot
5.000V—— Vagr(4) E0C [— INTERRUPT

DECODE
(ADa-ADIS)* 0.000V —1VRef(-) .
- 1——> 087 ms8
START 7-2 f——p 086 N
. ALE -3}——p 085
WRITE z
24— 084
ADO—1 A 2-5 ——p 083
ADCO808
AD1—{8  apcosqg 28 [~ DB2
AD2 =4 C 2~ peenenmip DB

28— 080 LS8

5v sumvT
Vic af—=Ving

GNO

) 0-5v
GROUND = ¢ ANALOG
INPUT RANGE

. lag f—Vin !

* Address latches needed for 8085 and SC/MP interfacing tha ADC0808 to a microprocessor

MICROPROCESSOR INTERFACE TABLE

PROCESSOR READ WRITE INTERRUPT (COMMENT)

8080 MEMA MEMW INTR (Thru RST Clrcuit)

8085 RD WR INTR (Thru RST Circuity

2-80 RD WR INT (Tnru RST Circuit. Mode 0)

SC/MP NROS NWDS SA (Thru Sense A} ’
6800 VMA-a 2-RW VMA-¢2 RIW {ROA or IRQB (Thry PIA)

Ordering Information

TEMPERATURE RANGE ~40°C to +85°C ~55°Cto +125°C
Error + 1/2 Bit Unacdjusted ADCO0808CCN ADCO0808CCJ ADCO0808CJ
=1 Bit Unadjusted ADCO0809CCN

Package Outline N28A Molded DIP}J28A Hermetic DIP | J28A Hermetic DIP




Electrical Characteristics (continueq)

Digital Levels and DC Specifications: ADC0808CJ 4.5V s Ve <5.5V, —55°C < T, < + 125°C unless otherwise noted
ADC0808CCJ, ADCOB0BCCN, and ADCOB09CCN 4.75 5V <5.25V, ~40°C < Ty < + 85°C unless otherwise noted

Parameter . [ Conditions I Min | Typ I Mz@m

DATA OUTPUTS AND EOC (INTERRUPT) -

Voura - Logical "1™ Qutput Voltage ' .lo= =360 pA Vee-04 ~

Vouto Logical “0" Output Voltage lo=16mA 0.45

Vouto Logical “0” Output Voltage EOC | lg=1.2mA 0.45

lout TRI-STATE® Output Current Vo=5V 3
Vo=0 -3

Electrical Characteristics
Timing Specifications: Vo= Vagr+)= 5V, Vaer(—)= GND, t, = t;= 20 ns and T, = 25°C unless otherwise noted.

Symbol Parameter Conditions Min Typ Max | Units
tws Minimum Start Pulse Width (Figure 5) 100 200 ns
twaLe Minimum ALE Pulse Width (Figure 5) 100 200 ns
ts Minimum Address Set-Up Time | (Figure 5) 25 50 ns
ty Minimum Address Hold Time |(Figure 5) 25 50 ns
to Analog MUX Delay Time Rgs =00 (Figure 5) 1 25 us

From ALE
thn tho OE Control to Q Logic State Cy =50 pF, R = 10k (Figure 8) 125 250 ns
L ton OE Control to Hi-Z C_ =10 pF, R, = 10k (Figure 8) 125 250 ns
te Conversion Time ~ 1. =640 kHz, (Figure 5) (Note 7) 90 100 116 us
fe Clock Frequency 10 640 1280 | kHz
teoe EOC Delay Time (Figure 5) 0 8+ 2 us | Clock
Periods
Cin Input Capacitance At Control inputs * 10 15 pF
Cout TRI-STATE® Output At TRI-STATE®* Qutputs, {(Note 12) 10 15 pF
Capacitance

Note 1: Absolute maximum ratings are those vaiues beyond which the life of the device may be impaired
Note 2 All voltages are measured with respect to GND, unlass otherwise specifled.
Note 3: A zener diode exists, interally, from Vo to GND and has a typical breakdown voltage of 7 Voo

Fote 4: Two on-chip diodes are tied 10 each analog Input which witt forward conduct for analog input voltages one diode drop below ground or one diode drop
greater than the Vo supply. The spec allows 100 mV forward bias of either diode. This means thal as tong as the analog VN does not exceed the supply
voltage by more than 100 mV, the output code will be correct. To achieve an absolute 0 Vpg to 5 Vpg input voltage range will therefore reguire a minimum sup-
ply voitage of 4.900 Vp over temperature variations, Inittaf tolerance and loading.
Note 5: Total unadjusted error includes offset, full-scale, inearity, and multipiexer errors. See Figure 3. None of these A/Ds requires a zero or full-scale adjust.
However, if an ali 2610 code is desired for an analog input other than 0.0V, or if a narrow full-5cale span exisis (for exampie; 0.5V to 4.5V full-scale) the reference
voltages can be adjusted to achieve this. See Figure 13.
Note 8: Comparator input current is a bias current into or out of the chopper stabilized comparator The bias current varies directly with clock frequency and
has little temperature dependence (Figure 6). See paragraph 4.0,
Note 7: The cutputs of the data register are updated one clock Cycle oetore the rising adgs of EOC.



Eébsolute Maximum Ratings (Notes 1and2)

Operating Ratings (otes 1

and 2)

1y Voltage (Vge) (Note 3) 6.5V Temperature Range (Note 1) TMINSTasSTMAX
g"’: eatAnyPin —03V1o(Veg +0.3V) ADC0808CJ ) -55°CxTps +125°C
{2 gxcapt Control Inputs ADCO0808CCJ, ADCOSOSCCN,
silage stControl inputs —0.3Vto +15V ADCO808CCN ~40°CsTax+85°C
K @fAm, OE, CLOCK, ALE, ADD A, ADD 8, ADD C) Range of Voo (Note 1) 4.5Vpgto6.0Vpe
gw.ae Temperature Range . —65°Cto 4+150°C o
M.g_e Dissipation atTa = 26°C 875mW
‘;i_‘."&nmperuture (Sotdering, 10 46E0Ads) 300°C L
' .
giectrical Characteristics
[
tgonverter Speclfications: Veo=5 Vpe=Vagr(+y Vrer(—)= GND, Tyin=Tas Tiyax and foLk =640 kHz
“ynless otherwise stated.
i .
Parameter Conditions Min Typ Max Units
ADC0808 .
- Total Unadjusted Error 25°C +112 LSB
& {Note 5) Tain 10 Tmax *3/4 LSB
ADC0809
I Total Unadjusted Error 0°Cto70°C x1 Ls8
B (Note 5) Tuin 10 Tmax +11/4 LsBe
¢ Input Resistance From Ref(+) to Ref(-) 1.0 25 Kk
Analog Input Voltage Range {Note 4) V(+) or V(—) GND-0.10 Vec+0.10 | Ve
v Voltage, Top of Ladder Measured at Ref(+) v Vec+0.1 \
REF(+) cc [
Veer(+1* VREF(-)  voltage, Center of Ladder Veof2-01 | Vee2 | Vegr2+0| v
2
Veer(-) Voltage, Bottom of Ladder Measured at Ref(~) -0.1 0 Y
Comparator input Current f. =640 kHz, (Note 6) -2 05 2 uh

Electrical Characteristics

Digital Levels and DC Specifications: ADC0O808CJ 4.5V sVcc<5.5V, —65°C=Ta= + 125°C untess otherwise noted
ADCOB08CCJ, ADCOBOBCCN, and ADCOB09CCN 4.75 sV s5.25V, —40°C <T,< +85°C unless otherwise noted

Parameter Conditions I Min l Typ ‘ Max ] Units
ANALOG MULTIPLEXER
'osFm OFF Channel Leakage Current | Ve =5V, \/.N =5V,
Ta=25°C 10 200 nA
Tamin to Taax 1.0 uA
lorre~y OFF Channel Leakage Current | Vee =5V, Viy=0,
Tp=25°C -200 | -10 nA
TMIN to TMAX ~1.0 uhA
CONTROL INPUTS
Viney Logical 1" Input Voltage Voe-15
Ving Logical “0" Input Voltage 15
hingyy Logical “1" Input Current  a | V=15V 1.0 uA
(The Control Inputs)
g Logical *0" input Current Vin=0 -10 wh
; (The Control Inputs)
{'cc Supply Current toik =640 kHz 0.3 3.0 mA




snnection Diagram

Dual-In-Line Package
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