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Abstract

The design of security system or fire alarm for the
of"ice building is =aimed +he simple installation , low cost,
reducing compliceted system. This paper presents +the new
design  technique {for address fire detector or circuit which
is able 4o send +the digidsal signal +transmission at 4800-

bit per sec. The signal is 0-24 volts. The signal

use single pair +transmission line detect which wused o
be receive end of system . This system can point out
accurately the fire area positions , this system is

subsystem of +the fire alarm system .
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/% program for fire alarm detector
by Amporn Khangumnerd 311408

Jursa Hantum 311042 X/

#include <stdio.h>
#include <dos.h>
#include <conio.h>
#include <ctype.h>
#include <graphics.h>
#include <bios.h>
#define UP 0x4800
#define DOWN 0x5000

#fdefine ENTER OxlecOd

char *menu_msgl]l={
- "address \n",

"position\n",

“run \n",
"quit \n",
1

int r=0x80; /¥address afdl x/
int 1=0x81; /% address afd2 %/
int k=19; /*p&sition afdl x/
int p=32; /Xposition afdl %/
int u=208; /*position afd2x/
int v=216; /Xposition afd2 X/

main()

26



{

int i,x=55,y=13;
int n=0;

int ch=7;
clrser();
password();
delay(1000);
clrscr();
cur_off();
box(51,12,65,17);
box(1,1,79,24);
textmode(3);
textcolor(3);
textbackground(RED);
gotoxy(4,8);
cérintf("a");
gotoxy(7,8);
cprintf("b");
gotoxy(10,8);
cprintf("ec");
gotoxy(13,8);
cprintf("d");
gotoxy(16,8);
cprintf("e");
gotoxy(4,10);
cprintf("£f");
gotoxy(7,10);

cprintf("g”);



gotoxy(10,10);
cprintf("h");
gotoxy(13,10);
cprintf("i”);
gotoxy(16,10);
cprintf("j");
gotoxy(4,12);
cprintf("k");
gotoxy(7,12);
cprintf("1");
gotoxy(10,12);
cprintf("m");
gotoxy(13,12);
cprintf("n");
gotoxy(1l6,12);
cﬁrintf(fo");
gotoxy(4,14);
cprintf("p");
gotoxy(7,14);
eprintf("q");
gotoxy(10,14);
cprintf("r");
gotoxy(13,14);
cprintf("s");
gotoxy(16,14);
cprintf("t");

textmode(-1);

for(iz=0;i<4;i++){
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gotoxy(x,y+1);

printf(menu_msg[i]);}

while(ch!=3)
{ n=select_menu(x,y,n);
ch=n;
switch(eh){
case 0 :address();
break;
case 1 :position();
break;
case 2 :run();cur_off();
break;
case 3 :exit(0);
}
3
/% clrsecr(); *x/
printf("N=%d \n",n);
getch();

}

seleét_menu(int X,int y,int n)
{

int in;

high(n,x,y,1);
box(51,12,865,17);

box(1,1,738,24);
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textmode(3);

textcolor(3);

textbackground(RED);

gotoxy(4,8);

cprintf(”a”);

gotoxy(7,8);

cprintf("b");

gotoxy(10,8);

cprintf("e");

gotoxy(13,8);

cprintf("d");

gotoxy(16,8);

cprintf(“e”); gotoxy(4,10); cprintf("f");gotoxy(7,10);
cprintf("g"™);

gotoxy(10,10);ceprintf("h"); gotoxy(13,10); cprintf("i");
g&toxy(lG,lO); cprintf("3"); gotoxy(4,12);cprintf("k");
gotoxy(7,12);cprintf("1");gotoxy(10,12);cprintf("m");
gotoxy(13,12); cprintf("n");gotoxy(16,12);
cprintf("o"); gotoxy(4,14);cprintf("p");

gotoxy(7,14); cprintf('q”); gotoxy (10, 14);cprintf("r");
gotoxy(13,14); cprintf("s");
gotoxy(16,14); cprintf("t");
textmode(-1);

for(;;){

in=bioskey(0);

switceh(in){

case UP:in--;

if(n<0){



n=3;
high(n,x,y,1);
n=0;
high(n,x,y,0);
n=3;

}

else

[ain

high(n,x,y,1);
n++;

high(n,x,y,0);

n--;
1
break;

case DOWN:n++;
‘if(n>3){

n=0;
high(n,x,y,1);
n=3;
high(n,x,y,0);
n=0;

1

else

{
high(n,x,vy,1);
n-=-;
high(n,x,y,0);

n++;



}

break;
case ENTER:
return n;

}

¥

high(int n,int x,int y,int hl)
{
textmode(3);
ifChl==1){
textcolor(14);
textbackground(15);
gotoxy(x,y+n);
opriﬁtf(menu_msg[n]);
textmode(-1);
3
else{
gotoxy(x,y+n);
cprintf(menu_msgn]);
}
3

cur_off ()
{
union REGS regs;

regs.h.ch=0x20; /¥ turn on bit 5%/



regs.h.cl=0;
regs.h.ah=1; ®
int86(0x10,&regs,&regs);

}

/*program test afd and control afd by pollingx/

run{)

{

int e¢,q;

int driver,mode;
driver=DETECT;
mode=0;
initgraph(&driver,&mode,"” ");
cur;off();
setcolor(YELLOW);
rectangle(2,2,480,450);
rectangle(14,14,468,438);
setcolor(GREEN);
rectangle(20,20,100,100);
setfillstyle(LINE_FILL,MAGENTA);
bar(30,30,60,83); |
setfillstyle(SOLID_FILL,MAGENTA);
bar(30,50,60,80);
bar(89,30,80,80);
rectangle(20,104, 100, 200);

rectangle(20,204,100,300);
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rectangle(20,304,100,400);
rectangle(20,403,462,434);
recténgle(104,20,184,100);
rectangle(188,20,270,100);
rectangle(274,20,360,100);
rectangle(370,20,462,100);
rectangle(104,104,184,200);
rectangle(188,104,270,200);
rectangle(274,104,366,200);
rectangle(104,204,184,300);
rectangle(188,204,270,300);
rectangle(274,204,366,300);
rectangle(370,104,462,200);
rectangle(370,204,462,300);
rectangle(104,304,184,400);
reétangle(188,304,270,400);
rectangle(274,304,366,400);

rectangle(370,304,462,400);

setfillstyle(LINE_FILL,MAGENTA);

bar(113,30,141,89);
bar(186,30,224,89);
bar(284,30,314,89);
bar(383,30,413,89);
bar(113,116,141,180);
bar(30,114,60,180);
bar(30,214,60,279);
bar(30,315,60,379);

bar(113,218,141,277);
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bar(113,318,141,380);
bar(196,117,224;180);
bar(196,218,224,277);
bar(196,318,224,380);
bar(284,116,314,180);
bar(284,216,314,279);
bar(284,317,314,381);
bar(383,120,413,180);
bar(383,218,413,277);
bar(383,317,413,380);
setfillstyle(SOLID_FILL,HMAGENTA);
bar(196,50,224,89);
bar(113,50,141,89);
bar(152,30,173,89);
bar(232,30,255,89);
bark284,50,314,89);
bar(326,30,350,89);
bar(383,48,413,89);
bar(426,31,450,89);
bar(69,114,90,180);
bar(113,132,141,180);
bar(30,132,60,180);
bar(30,233,60,277);
bar(30,332,60,380);
bar(69,215,80,277);
bar(69,316,90,380);
bar(151,116,171,180);

bar(151,219,171,277);

w
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bar(151,319,171,380);
bar(113,337,141,380);
bar(113,235,141,277);
bar(326,116,350,180);
bar(326,216,350,277);
bar(328,3183350,380);
bar(196,336,224,380);
bar(196,237,224,277);
bar(198,132,224,i80);
bar(232,118,255,180);
bar(232,220,255,277);
bar(232,320,255,380);
bar(284,333,314,380);
bar(284,232,314,277);
bar(284,133,314,180);
bar(383,333,413,380);
bar(383,237,413,277);
bar(383,138,413,180);

bar(426,121,450,181);

bar(426,220,450,277);

bar(426,320,450,380);
setcolor(BLACK);
circle(85,63,1);
circle(85,148,1);
circle(85,241,1);
circle(85,338,1);
circle(156,83,1);

circle(250,63,1);
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circle(347,63,1);

circle(428,63,1);

circle(429,148,1);
circle(428,243,1);
circle(429,341,1);
circle(156,342,1);
circle(250,344,1);
circle(347,342,1);
circle(347,148,1);
circle(347,243,1);

circle(250,245,1);

circle(250,148,1);

circle(158,148,1);
circle(156,245,1);

setcolor(WHITE);

outtextxy(484,180,"fire alarm detecter”);

outtextxy(150,460,
delay(20);
send();

delay (2000);
c=4;

q=12;
while(q!=0x1b)
{

afdl();

delay (200);
afd2();

c=kbhit();

"press esc to exit");



/X

3
/%

if(ct=0)
g=getch();

}

while(1l)

afdl();
delay(500);
afd2();
c=kbhit();
if(e!=0)
break;
x/
getch(); %/

closegraph();

/* set address of afd %/
address()
int f,g;
textmode(3);

textcolor(3);

gotoxy(67,20);
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cprintf(“"addressl: ");
escanf("%d" ,&f);
gotoxy(867,21);
cprintf("address2: ");
cscanf("%d",&g);
r=fx1;

l=gxl;

window(87,20,80,25);
clrscer();

textmode(~1);

/¥ set position of afd ¥/

position()

£

char w,s;

textmode(3);
textcolor(3);
gotoxy(67,20);
cprintf("positionl:");
cscanf("%c" ,&s);
gotoxy(67,21);
cprintf("position2:");
cscanf("%c",&w);

delay(100);



window(67,20,80,25);
clrsecr();
textmode(-1);
if(s=="a")

{k=30;

p=45;}

else if(s=="b")

{ k=47;

p=79;}

else if(s=="¢")

{k=240;
p=300;}
else if(s=="e”)
{k=200;
p=378;}
else if(s=="f")
{k=400;
p=357; }
else if(s=="g’")
{k=376;

p=132;}

[
~

else if(s=="1"
{k=14;
p=73;}

else 1f(s=="3")
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{k=53;
p=126;)

else if(s=="
{ k=120;
p=328;}

else if(w=="~
{u=27;
v=59; }

else if(w=="
{u=30;
v=45;}

else 1f(w==’
{u=128;
v=58;}

else 1f(w=="
{u:éSj
v=432;}

else if(w=="
{u=288;
v=430;}

else if(w=="
{u=163;
v=387;}

else if(w=="
{u=87;
v=89;}

else if(w=="~

{u=234;
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v=2895;}

else if(w=="1")

v=300; }
else if(w=="3")
{u=218;
v=315;}

else if(w=="1")

password()

{

cha; one, two,three;

one="x";

twoz"y

three="z";
while(one!="A"!itwo!="m "} |three!="p")
{

printf("key your password:\n");
one=getch();

two=getch();

three=getch();
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send()

{

---------------- X/
1 1o
@@0‘\ t@@@
0900 60"

int datainl,datainZ2,dataoutl,dataout?;

/% initial serial port x/

®
outportb(0x3fb,0x80); — live Q“%mc m@’ !

outportb(0x3f8,0x18); /X set baud rate 4800%/

outportb(0x3f9,0x00);

43

outportb(0x3fb,0x03); /%1 stop bit 8data bit even parityx/

<

dataout1=0x80; /*address word¥/

dataoutZ2=0x00; /*command wordx/

‘P

outportb(0x3f8,dglaout1);/*send address word to afdx/
Ny

delay(12);

outportb(Ox?fS,dataoutZ);/*send command word to afdx/

datainl=inportb(0x3f8);/Xreceive address word from afdx/

datainZ=inportb(0x3f8);/¥receive status word from afdx/

if(datainl1==80)

outtextxy(450,450,"ok™);/*%communication process readyX/

else

outtextxy(450,450, "communication process not readyX/");

if(datain2==01)
outtextxy(470,465, "system
else

outtextxy(470,4865, "system
delay(4000);

}

complete” );

uncomplete™);



afdl()

int datain3,dataind4,dataout3,dataocut4;
outportb(0x2fb,0x80);
> outportb(0x2f8,0x18);

outportb(0x2f9,0x00);

outportb(0x2fb,0x1b);

.
dataoutS{ﬂf/"yﬁu' /*address wordx/
dataout4=00; /*¥command wordx/
# Vo)e i Vi

outportb(0x2£8,dataout3);/*send address word to afdlx/
delay(12);
outportb(0x2f8,dataocutd);/Xsend command word to afdix/
dat§in3:inportb(0x2f8);/*receive.address word from afdli/
dataind=inportb(0x2f8);/Xreceive status word from afdix/

if(datain3!=r)

outtextxy(k,p, "please check afdl");

if(datain4==02)

outtextxy(k,p+25,"fire");

if(dat3}ﬁ4:=02);

outtextxy(k,p+25,"fire");

if(datain4==03)

outtextxy(k,p,"afdl open cect and fire ");

delay(4600); .

outtextxy(k,p," ")

delay(1000);
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/3K mm e e X/

afdz()

int datainb,datainB;

int dataoutd,dataocutf;
/¥ innitial serial port %/

outportb(0x2fb,0x80);

outportb(0x2f8,0x18);

outportb(0x2f9,0x00);

outportb(0x2fb,0x1b);

dataoﬁt5=l; /*address wordx/

dataoutt=00; /*command word*/

outportb(0x2f8,dataoutb);/*¥send address word to afdZx/
outportb(0x2f8,dataout8);/*send command word to afd2x/

datainb5=inportb(0x2f8);/¥receive address word from afd2x/

datainB=inportb(0x2f8);/¥receive status word from afd2x/

if (datainb!=1)

outtextxy(u,v, " "please check afd2");

if (datainB==02)

outtextxy(u,v+25,"fire");

if (datainB6==02)

outtextxy(u,v,"afdZ2 open cct");

if (datain6==03)



outtextxy(u,v,"afd2 fail");

delay(4000);

outtextxy (200

,210,"

outtextxy(u,v,"”

delay(500);

box(int xul, int

{

int 1i;
char
char
char
char
char

char

hz=186;
vt=179;
ul=218;
ur=191;
1r=217;

11=192;

")

vul,int xlr,int ylr)

/*horizontal code

/¥ vertical code

/% upper left
/Xupper right
/%lower right

/% lower left

code

code

code

code

/% draw top and bottom side X/

gotoxy(xul,yul);

for(i=xul;i<=xlr;i++)

putch(

hz);

gotoxy(xul,ylir);

for(i=xul;i<=xlr;i++)

putch(hz);
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/% draw vertical side %/
for(izyul;i<:ylr;i++)
{

gotoxy(xul,i);
putch(vt);
gotoxy(xlr,i);
putch(vt);

}

/¥ draw corner X/
gotoxy(xul,yul);
putech(ul);
gotoxy(xlr,yul);
putch(ur);
gotoxy(xlr,ylr);
putch(lr);
gotoxy(xul,ylr);
putch(ll);

1
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CD4066BM/CD4066BC

National
a4 Semiconductor
: Corporation

CD4066BM/CD4066BC Quad Bilateral Switch

General Description !

The CD4066BM/CD40668C is a quad bilateral switch in-
tonded for tha transmission or multipiexing of analog or digi-
tul signals. It is pin-for-pin compatible with CD4016BM/
CD40160C, bul hus a8 much lower “ON" tusistance, and
"ON" resistance is relatively constant over the input-signat

range.
Features

u Wide supply voltage range 3Vio 15V
®» High noisa immunity 0.45 Vpp (typ.)
® Wide range of digital and 7.5 Vpgak

analog switching

® “ON" resistance for 15V oporation aon
m Matched “ON" resistanco ARon =50 (typ.)

ovor 15V signal input
8 “ON" resislance fiat over peak-to-peak signal range

u High “ON"/"OFF" 65 dB (typ.)
oulput vollage ratio @ fis=10 kHz, R =10 k2
w High degres finearity 0.1% distortion (typ.)
High dogros lincanty @ fig=1 kHz, V,y= 5Vp.p
High degree linearity Vpp—Vsg =10V, R =10 k{1

n Extremoly low “OFF" 0.1 nA (typ.)

swilch luakage

@ VDD“ Vgs =10V, Tp=25"C

& Extromoly high controt input Impudance 10124)(typ.)

® Low crosstulk
betwoen switches

~50 dB (typ.)
@ {s=0.9 MHz, R =1 kf}

m Froqueoncy response, switch “ON" 40 MHz (typ.)

Applications

= Analog signal switching/multiploxing

* Signal galing
* Squelch control
e Chopper

* Modulator/Demodulator
* Commutating switch
= Digital signal switching/multiplexing
n CMOS logic implementation
¥ Analog-lo-digital/digital-to-analog conversion
w Digital control of frequency, impedanca, phase, and an-

alog-signal-gain

Schematic and Connection Diagrams

CUNINuUL ——D

IN/DUT

7 R
2]
T

i

V53

3

T

Dual-In-Line Package

Cavity Dual-In-Line Package (J) wsour <L) LI
Order Number CD4066BMJ or ) "
== CORTROL A

CD4066BCJ out N R
See NS Package Number J14A oulnn — [wo }— "= conmno o
miout = O£ our

CONTAOL & L
Moided Dual-in-Line Package (N)

4
(2 ouian

[ 1]
Order Number CD4066BMN or CoNTHOLC — [~ oulAN
CD4066BCN vss L wrour

See NS Package Number N14A

Top View

Small Outline Package (M)
Order Number CD4066BCM
See NS Package Number M14A
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Absolute Maximum Ratings
(Notgs 1 and 2)_
W Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Ofiice/
Distributors for avallabllity and specifications.

(Note 7)

Vpo Supply Voltago

VN Input Vollage

Tg Storage Temperature Range
Pp Package Dissipation

T Lead Temperature {Soldering, 10 seconds)

-0.5Vto +18Y
—0.5Vto Vpp+0.5V
~65°Cto +150°C
500 mW
- 300°C

DC Electrical Characteristics co4os6BM (Note 2)

Recommended Operating

Conditions (Note 2)
Vpp Supply Voltage

V|n Input Voltage

3Vto 15V
0Vio Vpp

T, Operating Temperature Ranga

CD4066BM
CD40668C

-55°Cto +125°C
~40°C to +85°C

Symbol Parameter Conditions Sk 25°¢ 125°¢ Units
Min | Max | Min Typ Max | Min | Max
loo Qutoscont Dovice Curront | Vpp=5V 0.25 0.01 0.25 7.5 nA
Vpp= 10V 0.5 0.01 05 15 BA
Vpp =15V 1.0 0.01 1.0 30 pA
Signal Inputa and Oulpuls
Vpp—V
Ron | “ON" Reslstance R =10k to -9—97-55
Vc=Vpo. Vis=Vss 1o Voo
Vpp=5V 800 270 1050 1300 n
Vpp= 10V 310 ‘1 20 400 550 n
Vpp= 15V 200 80 240 320 4]
Vop—V
aRon | A“ON" Resistance RL= 10 kA to —22——58
Betwoon any 2 of Ve=Vpp. Vis=Vss to Voo
4 Switchas Vpp= 10V 10 n
Vpp = 15V 5 1]
s Input or Output Leakage Vg=0 1 50‘ s 2041 + 50 + 500 nA
Switch “"OFF*"' Vis=15V and 0V,
Vos=0V and 15V
Control inputs .
Vite Low Level Input Voltage Vis=Vgs and Vpp
Vos=Vop and Vss
lis= 10 pA
Vpop=5V . 1.5 2.25 1.5 1.5 v
Vpp=10V 3.0 4.5 3.0 3.0 \
Voo™ 15V 4.0 8.75 4.0 4.0 v
ViHe High Level input Voltage | Vpp=5V 3.5 3.5 2.75 3.5 \
' Vpp= 10V (see note 6) 7.0 7.0 6.5 7.0 v
Vpp ™= 15V 11.0 11.0| 8.25 11.0 \
™ Input Cutrent Vpp~Vsg= 15V +0.1 +10-5] £0.1 +1.0 | pA
VopzViszVss
Vop2 Vg Vss
1
DC Electrical CharacteristiCSs cp4os6aC (Noto 2) :
Symbol Parameter Conditions -40c . 25°C 8s°c Units
Min Max Min Typ Max | Min Max
oo Quiescent Device Current Vop=5V 1.0 0.0t 1.0 7.5 pA
Vpp= 10V 2.0 0.01 2.0 15 pA
Voo = 15V 4.0 0.01 4.0 30 pA

289905Q0/Wg990vad
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CD4066BM/CD4066BC

DC Electrical Charact

eristics (Continued) CD40668C (Note 2)

Symbol Parameter Conditions Ta0e 25°C 8sc Units
Min | Max | Min l Typ l Max | Min | Max
Signal Inputs and Outputs
' V -V
RoN | "ON"Rosistance AL =10 kit 1o 22788
| Ve~ Voo, Vss to Vop
"| Vop=5v 850 270 1050 1200 H}
Vpp= 10V 330 120 400 520 1]
Vpo= 15V 210 80 240 300 n
AHon | A"ON" Rusistanco AL ~ 10 ki1 to L0 Vais
Between Any 2 of Vee=Vop, Vis=Vss to Vpp
4 Switches Vpp= 10V 10 It}
Vpp =15V 5 ]
lis Input or Output Leakage | Vo=0 + 50 +0.1 +50 +200| nA
Switch “OFF"
Control Inputs
ViLe Low Lavel Input Voltage | Vig=Vgg and Vpp
Vos=Vpp and Vss
lig= % 10pA !
Vop =5V 1.5 2.25 1.5 1.5 v
Vpp =10V 3.0 4.5 3.0 3.0 v
Yop= 15V 4.0 6.75 4.0 4.0 v
Vire High Levol Input Voltage | Vpp =5V 3.5 as | 2715 | 3.5 IV
Vpp = 10V (See note 6) 7.0 7.0 5.5 7.0 | v
Vpo=15V 1.0 11.0| 825 11.0 v
N input Current Vop—Vss§= 15V +0.3 +10-5| 203 1.0 | pA
Vop2Vis2Vss :
Vpoz Ve Vss
AC Electrical Characteristics T,~25'C, t,= ;=20 ns and Vs = 0V unioss otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tpHL, tPLH Propagation Delay Time Signal Ve =Vpp. C= 50 pF, (Figure 1)
Input to Signal Oulput Ry =200k
Vpp =5V 25 55 ns
Vop=10V 15 35 ns
Vpop=15V 10 25 ns
Pz tpzL Propugation Dolay Time AL = 1.0 k2, C, = 50 pF, (Figures 2 and 3) .
Control Input to Signal Vpp = 6V 126 ns
Output High Impedanca to Vpp= 10V 60 ns
Logical Level Vpp= 15V 50 ns
tpHz, PLZ Propagation Delay Time RL= 1.0k}, C =50 pF, (Figures 2and 3)
Control Input lo Signat Vpp=5V 125 ns
Output Logical Lavol to Voo=10v 60 ns
High Impedance Vpp =15V 50 ns
Sino Wave Distortion Ve=Vpp= 5V, Vgg= —5V 0.1 %
RL=10k, Vig=5Vp.p, I=1kHz,
(Figure 4)
Frequency Response-Switch Vc=Vpp*=5V, Vgg= -5V, 40 MHz
“ON" (Frequency at ~3 dB) Ru=1k{), Vis=5Vp.p,
20 Logyo Vos/Vos (1 kHz) —~dB,
(Figure 4)
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AC Electrical Characteristics (Continued) Ta = 25°C, {, = ;= 20 ns and Vgg = OV unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
Feedthrough — Switch “OFF" Vop=5.0V, Voo =Vsg= — 5.0V, 1.25
(Frequency at 50 dB) AL= 1k, Vis=5.0Vp.p, 20 Logyo,
' Vos/Vig= —50 dB, (Figure 4)
Crosstalk Between Any Two Vop=Ve(a)=5.0V; Vgg = Ves) =5.0V, 0.9 MHz
Switches (Frequency at ~50 dB) ALt kA, Vig(ay=5.0 Vp.p, 20 Logy,
VOS(B)/VIS(A) = —50 dB (Figure 5)
Crosstalk; Control Input to Voo =10V, R = 10 kN, Ryy= 1.0 k12, 150 mVpp
Signa! Output Ve = 10V Square Wave, Cp_ =50 pF
(Figure 6)
| Maximum Control Input Ry =1.0kN, C =50 pF, (Figure 7}
Vosn = Y2 Vos(1.0 kHz)
Vpp=5.0V 6.0 MHz
Vpp = 10V 8.0’ MHz
Voo = 15V 8.5 MHz
Cis Slgnal Input Capaclianca - 8.0 pF
Cos Signal Output Capacitance Vop = 10V 8.0 pF
Cios Faadthrough Capacitance Vg0V 0.5 pF
CiN Control Input Capacltanco 4 5.0 7.5 pF
Nole 1: “Absolute Maximum Ratlings" are thoss valuan bayond whlch |ho salaty of the dovlc. cannol ba gunn\nlond Thay are not meant to Imply that the devices
shouid be operated al lheso limits, The tables of “A Op g Condlitions™ and “Electrical provids conditlons for aclual device

operalion,

Nols 2: Vag s OV uniass otherwine apacified,

Note 3: Thase dovicos should not be connoctod to clrcuits with the power “ON",
Note 4: in el cases, thore Is approximately 6 pF of probe and fig cepachance in the output; h , thia | is Included In C wh Wis Ifled.
Note 8: Vg Is the voltage al the In/out pin and Vg I8 tha voltago at the out/In pin. V¢ Is the voltage at the control input.

Note & Condltions for Viyc: 8) Vig=Vpp, log = standard B series lon ) Vis=0V, o = standard B series Ioy.

Note 7: Refer to AETS40868X for mililary spacifications,

AC Test Circults and Switching Time Waveforms )
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FIGURE 1. tpy, tpLH Propagation Delay Time Signal Input to Signal Output
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CD4066BM/CD4066BC

AC Test Circuits and Switching Time Waveforms (Continued)
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FIGURE 4. Sine Wave Distortion, Frequency Response and Feedthrough
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Typical Performance Characteristics

“ON" Reslstance vs Signal
Voltage for Ta =25°C
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Special Considerations

In applications whero soparato powor sourcos are used to
drive Vpp and the signal input, the Vpp current capability
should exceed Vpp/Ry (R = effectivo externat load of the 4
CDA086HM/CDA000BC bllatoral switchos). This provision
avoids any permanent current flow or clamp action of the
Vop supply when power is applied or removed from
CD40668M/CD4066BC,

In certain applications, the external load-resistor current
may include both Vpg and signal-line compononts. To avoid

“ON’ Resistance as a Function
of Temperature for
Vop—Vgg= 15V
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drawing Vpp current when switch current flows Into termi-
nals 1, 4, 8 or 11, the voltage drop across the bidirectional
switch musl, not exceed 0.6V at Tp<25°C, or 0.4V at
Ta>25°C (calculated from Roy vaiues shown).

No Vpp current will flow through R if the switch current
flows into terminals 2, 3, 9 or 10.
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LM133/LM239/LM338

RAR "Interface Circuits

LM139/LM239/LM339 quad comparator

general description .
The LM139 series consists of four independent w  Allows sensing near GND
voltage comparators which were designed specifi- s Compatible with all forms of logic

cally to operate from 2-single power supply over a
wide range of voltages. Operation from split power
supplies is also possible and the low power supply

® Power drain suitable for battery operation

current drain is independent of the magnitude of features .
the power supply voltage. These comparators also » Wide single supply

have a unique characteristic in that the input Voltage range 2 Voc 10 36 VB.C
(:ommon-mode voltage range includes ground, or dual suppiies 1 Vpe 10 £18 Ve
even though operated from a single power supply  Very low supBly current drain’ (0.8 mA) —
voltage. . independent of supply voltage (1 mW/compara-
Application areas include limit comparators, simple tor at +5 Vel

analog to digital converters; pulse, squarewave and ® Low input biasing current 35 nA
time delay generators; wide range VCO; MOS clock ®» Low input offset current 3nA
timers; multivibrators and high voltage digital logic and offset voltage Imv

gates. The LM139 series was designed to directly
interface. with TTL and CMOS. When operated
from both plus and minus power supplies, the
LLM339 will directly interface with MOS logic -
where the low power drain of the LM339 is a

a lnput common-mode voltage range includes
ground

® .Dilferential input voltage range equal to thé
power supply voltage

distinct advantage over standard comparators. s Low output 1 mV at SuA.
K saturatich voltage 70 mV at 1 mA
.advantages ® Qutput voltage compatible with TTL (fanout of

= Eliminates need for dual supplies 2}, DTL, ECL, MOS and CMOS logic systems

schematic and connection diagrams Dust-tn-Line and Flst Package
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Orday Number LM 1390, tM239D or LM333D
. Sae Package 2
Order Number LM339N
See Package 14 .
Order Number LM 139F
" See Package 26
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absolute maximum ratings

Supply Voltege, V' 36 Ve or 118 Ve 1 Cuttent (Vi € 03 Ve HiNote 3) 50 mA

Ditterential Input Voltage 36 Vpe Operaung Tempu ature Range

Input Voltage 0.3 Vpe 10 136 Vpc Lm339 0°C 10 +70°C

Power Dissipation (Nate 1) LM239 -25"C 10 +85°C
Moided DIP  {LMJI9N} 570 mW LM139 -55°C 10 +125°C
Cavity OIP  {LM139D, LM2390 & LM3390) 900 mW Storage Temperature Range -65°C to 1150°C
Flat Pack (LMI39F) 800 mwW Lead Temgierature, {Suldering, 10 seconds) 300°C

Qutput Short-Cicunt to GND (Note 2) Conunuous '

electrical characteristics (v*=+560Vpc,see Note 4)

' LM139 LM239, LM339
PARAMETER CONDITIONS UNITS
MIN TYP MAX MiN 1ve MAX .
Input Oitset Votiege At Qutput Switch Puimy, 120 50 2.0 150 MV
Vg2 1.4 Vpe. Vags *
+1.4 Vgc and Rg = 041,
Ta = 225°C .
1nput Bias Current (Note 5) birg1es OF Lingg ) Wath Quipnit i 25 0o 2% %0 nAge
Linear Range, To = +25°C
Input Otset Currant Tivetes = bimt 1a Ta = 125°C 30 ©25 v *0) Ay,
input Common-Mode Voltage T, «+25°C [ vy [} v'ive Voo
Aange (Note )
Suppty Cutrent R = = On Al Comparaturs (%] 20 [} 20 MmAp
Ta = 025°C
Valiage Gan R >15ki2, T, = #25°C 200 200 vihnv
Large Signal Response Time Vi = TTL Logic Swing, 300 300 nsy
Vaer * 14 Voo, Vay *
5.0 Vpe and R, = 5.1 k2
Response Tume {Note 7) Va, =50Vpc and A = 12 13 n
5.1k, T, = 425°C
Output Sink Current Vinin 2 $1.0Voc. Viney = 0 6 16 6 16 mAgc
and Vo < +1.5 Vge, Ta ¢ +25°C
Satwravon Voitage Ving 12 #1.0Voc, Viniey = 0 250 500 250 500 mVpc
and gk S4OMA, T, = ¢25°C
Output Leakage Current Vi1 2 #1.0Voe, Ving = 0
and Vour = 5.0 Vpc.Ta * +25°C o 0.1 0Ape
ln.wt Oftset Voltage At Quiput Switch Posnt, Vg 2 9.0 9.0 mVge
1.4 Vpoe i Vagr = * 1.4 Vpe and
Ag = 0N
taput Ottset Current Lingey = Dot +100 1150 nApe
1nput Bias Current o) OF dintg-p With Output in 300 400 NAge
Linear Range
1aput Common-Made Voliage 0 v*-2.0 ] v'-20 Voc
Range
Saturption Voltage Vini 2 #1.0Vpe. Vingey = 0 700 700 mVge
and Ignx S LOMA
Output Leakage Current Vinges 2 *1.0Voc. Vinea = 0 1.0 to uAoc
and Vo = 30 Ve
Outierentiat Input Voltage Keep All Vin's 2 0 Vpe lor 36 6 Vou
INote B) V™, o used)

Note 1: For operating at high temperstures, the LM339 musi be derated based ona ¢ 125°C maximum junction temperdture and a thermal
resistance of +175°C/W which applies tor the device soldered in a prented circuit board, operating in 3 sull air ambrent The LM239 and
LM139 must be derated based on a +150"C maxsmum junction temperature, The low bias dissipation on the ON-OFF characiensuc of the
outputs keeps the chip dissipation very smatl {Pd £ 100 mW), provided the outpul 17ansisiors are altowed 10 saturate.

Note 2: Short circuits from the output to VY can cause heating and | destruction. The maximum output current is Approxi-
mately 20 mA i dent of the magnitude of V*,

Nots 3: Thisinpul current will only exist when the voltage at any of the input leads 13 driven negative. It is due to the coliector-base junction
of the input PNP transistors becomung (orward biased and thereby acting as mput diode clamps. in addion 1o this chode acuion, there is
aiso 1aterat NPN parasitic transistor action on the 1C chip. This transistor acrion can cause the ouiput vottages ol the comparatois to go 1o
the V* voltage level lor 1o ground tor & large overdrivel for the ume duration that an input 13 driven negative. This is not destructive and
normal oulput states will re-esiablish when the wnput voltage, whith was negative, agan returns (o 3 valug greater than 03 Vpge.

Note 4: These specihcations apply tor V* = 45,0 vV and ~55°C £ Tp w ¢ 125C, untvss otherwise stated, With the LM 239, all tempea.
ture specifications are limited 0 ~25°C £ T4 < *85°C and the LM339 tempeiature specihications are Juited 100 C > Ta s L20°C
Nate 5: The direction of the nput current is oul of the IC due 10 the PNP oput stage, This curent s e Iy constani, ent al
the state of Ihe outpul sO no loading change exists on the reterance o mput hines,

Note 6: ThE inpul common-mode voltage of either inpul signal vottage should not b atiowed 10 go negatve by morc than 0.3V The uppet
end of the common-mode voltage range 1s V' 1.5V, but gither or both inputs can go 10 +30 Ve without damage

Nots 7: The response ume specibied 15 for » 100 mV input siep with 5.0 mV overdnive. For larger overdive signats 300 ns can be abtamned,
see typcal periormance characteristics sechion.

Nots 8: The positive encursions of the inputs can eaceed the ppwer supyiy voltag tevel, and (f the ather input vollage oumaing within the
comman-mode voliage range, the comparator will provide 3 proper outpul state. The tow 1InpUL volage state Mmust NOt be dess than 0.3 vpe
tor 0.3 VpC betow the magniude of the nagative powes supply volrage, i used},

6EENT/6ECTWT/BELNT



LM139/LM239/LM339

typical performance characteristics

Supply Current

Input Current

Output Ssturation Voltage

18 - " — 10 T
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F Ta = 1387 ] ¥ T $ Ta - or'c
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‘application hints

The LM139 is a high gain, wide bandwidth
device: which, like most comparators, can easily
oscillate if the output lead is inadvertently allowed
to capacitively couple to the inputs via stray
capacitance. This shows up only during the output
voltage transition intervals as the comparator chan
ges states. Power supply bypassing is not re-
quired to solve this problem. Standard PC board
layout is helpful as it reduces stray input-output
coupling. Reducing the input resistors 10 <19 k2
reduces the feedback signal levels and finally..
adding even a small amount {1 to 10 mV) of posi-
tive feedback (hysteresis) causes such a rapid tran-
sition that oscillations due to stray feedback are
not possible. Simply socketing the t/C and attach-
ing resistors to the pins will cause input-output
oscillations during the small transition intervals
unless hysteresis is used. If the input signal is a
pulse wavetorm, with relatively fast rise and fall
times, hysteresis is not required.

All pins of any unused comparators should be
grounded,

The bias network of the LM139 establishes 2
drain current which is independent of the magni-
tude of the power supply voltage over the range of
from 2Vpe 10 30 Vpe.

v .
ltis usl.u’a)ly—ﬂnnecessarv 10 use a bypass capacitor
across ihe power supply line.

V* - SUPPLY VOLTAGE {(Vac)

Ig ~ QUTPUT SINK CURRENT (mA}

Response Time for Various
input Overdrives — Positive

TYransition
é : [IAPUT OVERORIVE = 100 v
So 4P
gE N |
s; ’ l SmVI
- 1
E y T Jamv 1]
S/ NSER =
3 < pa
Zg ; *
8E g |—tf-Tas2C—— p
A ]
SRR T BT

?

[} (X} 1 15
| TIME (usac)

The dilferential input voltage may be larger than
v without damaging the device. Protection should
be provided to prevent the input voltages from
going negative more than —0.3 V¢ (at 25°C). An
input clamp diode and input resistor can be used
as shown in the applications section.

The output of the LM139 is the uncommitted
collector of a grounded-emitter NPN output tran-
sistor, Many collectors can be tied together ta pro-
vide an output OR'ing function. An output “pull-
up” resistor can be connected to any available
power supply voliage within the permitted supply
voltage range and there is no restriction on this
voltage due to the magnitude of the voltage which
is applied to the vt terminal of the LM139 pack-
age. The output can also be used as a simple SPST
switch to ground (when a “pull-up” resistor is not
used). The amount of current which the output
device can sink is limited by the drive available
{which is independgnt of V') and the § ol this
device. When the maximum curcent limit is
reached (approximately 16 mA), the output tran-
sistor will come out of saturation and the output
voltage will rise very rapidly. The output satura-
tion voltage is limited by the approximately 609
f. Of the output transistor. The low offset voltage
of the output transistor (1 mV) atlows the output
to clamp essentially to ground level tor small ioad
currents.
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typical applications {con‘t)
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LM139/1LM238/LM338

typical applications (con't)
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MC14469

ADDRESSABLE ASYNCHRONOUS
RECEIVER/TRANSMITTER

The MC14469 Addressable Asynchronous Receiver Transmitter is
constructed with MOS Pchannel and N-channel enhancement devices
in a singis monolithlc structure {CMOS). The MC14469 receives
oae ot two eleven-bit words in s serial deta stream. The first incoming
word contains the address end when the address maiches, the
MC 14469 is enabled 1o tranemit two data words. Each of the trans:
mitted words contains sight date bits, even parity bit, stert and stop
bit, in UART compatible format.

The received word contains seven address ity and the address of
the MC14489 is sat on seven pins. Thus 27 or 128 units can be
interconnected in simpiex or full dupiex data trenemission. in
sddition 1o the address received, ssven command bits mey optionally
be received for dsta or control use.

The MC14469 finds application a t itting dsta from remote
A-10-0 converters, remots MPUs of remots digitel transducers 10 2
master computer of MPU.

o Supply Voltage Renge — 4.5 Vdc to 18 Vdc

o Low Quiescent Current — 75-uAdc maximum @ 6 Vac
e Data Ratss 1o 4800 Baud

o Receive — Serial o Paraliel

Tranunit — Parallsl to Serial
s Transmit and Recsive Simultaieousty in Full Duplex

fo e P Qi tor
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CMOS LSI

(LOW POWE R COMPLEMENTARY MOS)

ADDRESSABLE ASYNCHRONOUS
RECEIVER/TRANSMITTER
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MC14469

MAXIMUM RATINGS (Vohages referanced 10 Vss. Pin 20.

.

Thes devics containt circuitry 1o protect
the 1npuls agsinst demage due (0 high static
volteges of siectric fieida howwever, il is advited

- Symbol Valus Unit that normal preceutiuns Le teken to avod
OC Supply Voitege Voo -0.5 10 +18 Ve spphicstion of sny voltsge higher than mexi-
input Voitags, All Inputs Vin -0610Vpp * 05 Vo mum rated voltsges 10 tha high impetience
OC Corrent Drein per Pin N ) AGC cirguit, For proper oparstion it 1s recommended
y that V,p, 8nd Vg be comtraned 10 the range
Operating Tempersture Range Ta -40 to 185 C Vss < IV 0f Vout! € VDO
Siorepe Tempereture Range an -65 to +150 S Unused inputs mustl alweyl be tied 10 an
spproprists logic voltege level leg., orther
Vss or Vpp!-
ELECTRICAL CHARACTERISTICS
Vpo -40°C 265¢C +88°C
Charascwristic Symbol Vde¢ Min Max Min Typ Max Min Max Unit
Output Voltags "0 Lovel Vor 5.0 - 0.05 - 0 Q.05 - 0.06 | Voc
Vin=Vppoor 0 -10 = 005 - [*] 0.0 - 0.06
16 - 0.05 - o 0.05 - 0.06
“1” Level VOH 8.0 496 - 495 6.0 - 495 - Vdc
Vin=00¢ Vpp 10 9.96 - 9.95 10 - 0.95 -
15 14.95 14,95 15 - 14.95 -
Faput Voltege # “0" Level viL Vdc
(Vg = 4.6 or 0.6 Vk) 5.0 - 1.6 = 2.25 1.5 - 1.5
(Vo = 9.0 or 1.0 Vac) 10 - 3.0 - 4.50 10 - 3.0
{(vg=1380r L8 Vdc) 15 - 4.0 - 8,76 4.0 - 4.0
"1 Level ViH Vdc
Vo = 0.5 or 4.8 Vdc) 6.0 a6 - 35 2.1% - 35 -
Vg = 1.0 or 9.0 Vacf v 1.0 - 1.0 6.50 - 1.0 -
(Vo =1.80r 136 vde) 3 15 1.0 - 11.0 8.2% - 1.0 -
_Putput Drive Current (Excent Pin 2) 1oH ’ mAdc
VOH = 2.6V0c) Saurce 6.0 -1.0 - | -08 -1.7 - | -08 -
(Vo ~ 4.8 Vox) 6.0 -0.2 - -016 -0.36 - «0.12 -
(Vo = 9.6 Vdc) 10 05 - -0.4 -0.9 7 -0.3 -
{(Vors = 13.8 Vo) 16 1.4 - -1.2 -3.5 - -10 -
VoL = 0.4 vac) Sink oL 6.0 0.62 - 0.44 0.88 - 0.36 - mAdc
Vo = 0.6 Vact 10 1.3 - 1" 2.26 - 09 -
(VoL = 1.6 Vol 1% 3.6 Fa 30 8.8 - 2.4 -
Output Drive Current {Pin 2 Only} IoH mAde
IVOH = 2.5 Vuc) Source 6.0 -0.18 - -016 -0.32 - -0.13 -
(Vo = 4.6 Voc) 5.0 .~0.04 = -0.035 -0.07 - -0.03 -
(Vou = 9.6 Vacl 10 -0.08 - -0.08 -0 16 - -0.06 -
(VOH = 13.8 Vde) 15 -0.29 - -0.27 -0.48 - -02 -
(Vo = 0.4 Vacl Sink oL 5.0 o.t - o088 0.7 - 007 | - |mAdc
(VoL = 0.8 Vacl 10 0.17 - 0.14 028 - 0.1 -
(VoL = 1.8 V) 16 0.50 - 042 0.84 - 03 -
Asximum F requency fmen | 45 400 - 369 550 - 10 -~ kH2
i nput Currant lin 15 - 0.3 - £0.00001 3103 - 21.0 | pAdc
Pui-Up Current (Pine 4-18) tup 1% 12 120 10 50 100 8.0 85 uAdc
finput Cepecitance Cin - - - - 5.0 15 - - pF
Vig= 0
Oy iwecent Current 100 5.0 - % - 0.010 % - 5656 | mAdC
(Por Pack sge) A0 - 160 - 0.020 160 - 15
15 - 300 - 0.030 300 - 2250
Evpply Voltage Voo - 45 «180 | *4.5 - +1B.0 | *45 +18.0 | Vde

Novwe immunity specitied for worn-cess input combination.

Noise Mergin both 1" end “0’ level = 1.0 Vdc min @ Vpp = 8.0 Vac
2.0 Vde min ® Vpp = 10 Vde
2.6 Vac pn @ Vpp = 16 Vac
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MC14469 -

FIQURE V — OSCILLATOR CIRCUIY FIGURL 2 — RECTITIED POWER FROM DATA LINES CIRCULY
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FIGURE 4 — SINGLE LINE, SIMPLEX DATA TRANSMISSION
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MC14469

DEVICE OPERATION

OSCILLATOR (Osc1, Ouc2; Pins 1, 2) — These pins are
the oscillator input and output. (See Figure 1.)

RESET (Ruset; Pin 3) — When this pin is pulled low, the
circuit is reset and ready for opseration,

ADDRESS (AQ-A6; Pin 4,5,86,7,8,9, 10} — These are
the address setting pins which contaln the address match
for the raceived signal.

INPUT DATA (100-1D7; Pins 11, 12, 13, 14, 16, 16, 17,
18) — These pins contain the input dats for tha first eight
bits of data to be transmitted.

RECEIVE INPUT (RI; Pin 18) — This is the receive input
pin.

NEGATIVE POWER SUPPLY (Vgg; Pin 20} — This pin is
the negative power supply connection. Normally this pin
is system ground.

TRANSMIT REGISTER OUTPUT BIGNAL (TRO; Pin
21)_— This pin transmits the outgoing signal. Note that it
{s inveried from the incoming signal. 11 must go thiough
one stage of inversion if it 13 to drive snother MC14460.

SECOND ar STATUS INPUT DATA (50-57; Pins 22, 23,
24, 25, 26, 27, 28, 29) ~ These pins contain the input
data for the second eight bits of data 1o be transmitted.

SEND (Send; Pin 30) — This pin accepts the send com-
mand after receipt of an address,

VALID ADDARESS PULSE (VAP Pin 31) -~ This is the
output for the valid address pulse upon receipt of a
matched incoming address.

COMMAND STROBE (CS; Pin 32) ~ This is the output
for the command strobe signifying a valid set of command
data on pins 33-39.

COMMAND WORD (CO-C6; Pins 33, 34, 36, 36, 37, 38,
39) = These pins are the readout of the command word
which is the second word of the received signal.

POSITIVE POWER SUPPLY (Vpp: Pin 40) — This pin is
the package positive power supply pin.

OPERATING CHARACTERISTICS

The receipt of a start bit on the Receiva Input (A1) line
causes the receive clock to start at a frequency equal to
that of the osciltstor dividad by 64. All received data is
strobed in at the center of s receive clock period. The

start bit s lollowed by eight data bits. Seven of the bits |

are comparad agsinst states of the address of the particu-
Iar circult {AO-AG), whils the sighth bit signities an od-
dress word ‘1", or & command word 'O, Next, a parity
bit is received and checksd by the internal logic for oven
parity. Finally a stop bit is received. At the completion of
the cycle if the address compared, 8 Valid Address Pulse
{VAP) occurs, Immedistely following the eddress word, a
command word is received. [t also contsins s start bit,
eight data bits, sven perity bit, and & stop bit. The eight
data bits are composed of s seven-bit command, and @

0" which indicates 8 command word. At the end of the
command word a Command Strobe Pulse {CS) occurs.

A negative transition on the Send input Initistes the
transmit soquence. Agein the tranumitted Jats is made up
of two eleven-bit words. The dats poriion of the first
word it mede up from Input Dats inputs {IDG-1D7),
and the data for the second word from Second Input Dats
{S0-S?7) inputs. This dsts is istched befors the stert of
transmit of the first of the two words, The transmitted
tignal is the inversion of the standard UART TRO, which
sliows the use of an inverting amplitier 10 drive the lines.

The oscillator caenn be crystal controlled or ceramic
resonator controlied for required sccuracy. Pin 1 may be
driven from an external clock soutce. See Figurs 1,



FIGURE § — DOUBLE LINE, FULL JUPLEX DATA TRANSMISSION
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MC14469
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