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Abstract

This traffic light control system is the project that aims for designing an automatic light control
system. This system uses the flowrate taken from a road sensed by computer to define the pattern. This
system contains 'th‘e automatic and manual-system. These two systems can be selected from program.
This system can be controled by computer through the control card. This card uses IC 8255 to in and
out data. The flowrate is measured by mechanic tool at each side of road and this data is passed to

counter circuit. All cohtrol is written on C language. The output can be detected from computer and

model.
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3.3.4 1199 Retriggerator Monostahle

| {a) Schematic diagram. (b) Stage A inverted mode. (c) Conventional operation.
(d) Retriggerable operation.
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4.3 lisunsunsvny

# include <stdio.h>
# include <dos.h>
# include <graphics.h>
# include <time h>
# include <stdlib.h>
# define COLOR YELLOW
# define A B0
# define T1 60
# define T2 60
# define T3 60
# define T4 60
int patern[4}{14][3] = { {
{0,0,0},{1,1,0},{0,0,0}.{1.1,0}.{0.,0,0 {1,1,0},{0,0,0}.{1,1,0}.{1,0,0}.{1,1,0}.{0,0,0}.{1,1,0}.{1.0,0}.{0,0,0} }.
{
{1.0,04,{0,0,1}.{1,0,04,{0,0.1}.{1,0.0}.{0.0,1}.{1,0,0}.{0,0,1} {0.0,0}.{1.0,0}.{1,1,0}.{1.0.0}.{0.0.0}.{1.1.0} },
{
{1,1.0.{0.,0,0}.{1,1.0},{0,0,0},{1,1,0}.{0.0,0}.{1.1.0}.{0,0,0}.{1,1.0}.{0,0,0}.{1.0.0}.{0.0.0} {1.1.0}.{1.0.0} }.
{
{0.0,1}.{1,0.0},{0,0,1}.{1,0,0},{0.0.1}.{1,0,0}.{0,0,1}.{1.0.0}.{0.0,0},{1.0,0}.{1,1,0},{1,0.0}.{0,0.0}.{1,1.0} } };
int sidedMOM1M2,ijkxyottimeF,
int EFGHIJKLMNOPQR;
int newli[14](3];
int INF[14];
int flowr(14](3];
int Y[14](3];
int color{14](3];
int light[14](3};
int INF[14);
int flowrate(void);
int testtime(void);
void showtime(void);
void showrate(void);
void resetflow(void);
void standard(void);
int testime(void);

void init{void);



void inst{void);

void chal{void);

void comp(void);
void box(int, int, int, int, int);
void pic{void);

void start(void);

void john(void);

void outmo(void);
void outmo?1(void);
void outlight(void);
void outchange(void);
void showsign{void);

char string(5];

void main()

{
int driver,mode.ab.cj;
driver = DETECT;
mode = 1;

initgraph( &driver , &mode , "C:\TCW\BGI*);

clearviewport();
setbkcolor(BLUE);
setcolor(YELLOW);
line(10,10,10,470);
1ine(10,10,620,10);
line(620,10,620.470);
line(10,470,620 470);
outtextxy(210,200,"TRAFFIC LIGHT CONTROL SYSTEM®);
delay(2000):
setfillstyle(SOLID_FILL BLUE);
ber(200,200,440,270);
outportb(0x213,0x89);
for(i=0;i<=13;i++)

{



for(j=0;j<=2;j++)
{
light{i](jl = 0;
}
}

outmof);

do

setfillstyle(SOLID_FILL BLUE});
bar(11,11,619.469);
outtextxy(210,200,"SELECT CONTROL");
outtextxy(210,210,"1: MANUAL  CONTROL");
outtextxy(210,220,"2: AUTOMATIC CONTROL");
outtextxy(210,230,"3: QUIT"):
a = getch():
ifla == '1)
{
pic();
for(i=0;i<=13;i++)
{
for(j=0;j<=2:1++)
{

lightlij{j] = ©;
colorlillj] = RED;
}
}
outmo(};

for(i=8;i<=13i++)
{
color(i}{2] = BLACK:
}
outlight();
outtextxy(410,370,"MANUAL CONTROL");
outtextxy(410,340,"SELECT SIDE:");
scanf("%d" &side);



do

clrser();

pic();

outtextxy(410,340,"SELECT SIDE:"):
outtextxy(410,370,"MANUAL CONTROL");
outlight();

I = side;

itoa(side string,10);
outtextxy(520,340 string):
box(410,260,530,280,COLOR);
setcolor{CYAN);

circle(440,270,7);

circle(470,270,7);

circle(600,270,7);

outchange();

do
{
¢ = getch();
outtextxy(410,350,"PRESS Q TO QUIT");
setfillstyle(SOLID_FILL BLUE);
bar(20,410,200,420);
iflc == 's")
{
colori}{0] = GREEN;
light{i]{0] = 1;
outchange();
outlight(};
outmo(};
showsign();
}
iflc=="d")
{
colorfi}{1] = GREEN;
light{il{1] = 1;




outchange();
outlight();
outmno();
showsign();
}
iflc =="'f")
{
if{colorli](2]!= BLACK)
{
color(i][2] = GREEN;
light{i][2] = 1;
outchange();
outlight();
outmo();
showsign():
}
}
iflc == %)
{
iflight{i}{0} = 0)
{
color(i}{0] = YELLOW,
light{i}[0] = 2;
outchange();
outlight(};
outmo();
delay(2000);
color(i){0] = RED;
light[i}{0] = O;
outchange();
outlight();
outmo();

showsign();

iflc=="'¢")



iflight{il(1] 1= 0)

{
color(i}{1] = YELLOW;
light(il[1] = 2;
outchange();
outlight{):
outmo();
delay({2000);
colorfi][1] = RED;
light(i]){1] = 0;
outchange();
outlight();
outmo();

showsign():

iflc == 'v')
{
if(color(i}{2]!= BLACK && light(i](2] I= 0)
{
color(ij[2] = YELLOW;
light(i]{2} = 2;
outchange():
outlight{);
outmo(};
delay(2000):
color(i}[2] = RED;
light{il{2} = 0
outchange();
outlight();
outmo();

showsign();

}
while(c 1= "¢');



setfillstyle(SOLID_FILL,BLUE);
bar{410,350,600,360);
setfillstyle(SOLID_FILL,BLUE):
bar(520,340,600,360);

scanf("%d" &side);

clrser();

pic().

showsign();
outtextxy(410,340,"SELECT SIDE:");
outtextxy(410,370,"M ANUAL CONTROL");
outlight();

box{410,260,530,280 COLORY);
setcolor(CYAN):

circle(440,270,7);

circle(470,270,7);

circle(600,270,7);

outchange();

i = side;

itoa(side,string, 10);

outtextxy (620,340 string);

outchange();

outtextxy(20,410,"PRESS 'Q' TO QUIT"):
b = getch();

Jwhile(bl='q");
clearviewport();

}

ifla == '2')
{
pic();
standard();
outtextxy(110,430," AUTOMATIC CONTROL *);

init();



do

k=0,

if( kbhit() ) goto end;

resetflow();

timeF = 0;

showtime();

start();

ot = time(NULL);

john();

chal();

timeF =testtime();

if(timeF > T1) break:

showtime();

if( kbhit() ) goto end;

do

{
timeF = testtime();
ifttimeF > T1) break;
showtime();
if( kbhit{) ) goto end;
flowr(1][0] = flowrate();
flowr[1}{1] = flowrate();
flowr{3](0] = flowrate();
flowr(3][1] = flowrate();
flowr[5][0}] = flowrate();
flowr(5]{1] = flowrate();
flowr{7}{0] = flowrate();
flowr[7][1] = flowrate();
flowr(8][0] = flowrate();
flowr[9][0] = flowrate();

flowr[9){1] = flowrate(};

flowr[11][0] = flowrate();

flowr[11]{1] = flowrate();
flowr{12}{0] = flowrate();
if( kbhit(} ) goto end;



showrate();
flowt[1]{0} = flowrate();
timeF = testtime();
iftimeF > T1) break;
showtime();
ifflowr(1]{0] <= A && E > A)
{

Yol = -1;

light(1}{0] = O;

chal();
}
timeF = testtime();
if(timeF > T1) break;
if( flowr{1]{0] > A)
{

Y(1)(0] = 1,

light[1}{0] = 1,

chal();

flowr{t)[1] = flowrate();
showrate();
timeF = testtime();
ifttimeF > T1) break;
ifflowt]1][1] <= A && F > A)
{
Y1 = -1,
light{1]{1} = 0
chal();
}
timeF = testtime();
if(cimeF > T1) break;
flowr[1][1] = flowrate(};
showrate();
if( kbhit() ) goto end;
timeF = testtime();
iftimeF > T1) break;



showtime();
if( flowr(1]{1] > A)
{

Yl = 1.

light[1](1] = 1;

chal();
}
flowr(3]{0] = flowrate();
showrate();
if(flowr(3}[0] <= A && G > A)
{

Y(3){0] = -1

light[3]{0] = 0;

chalf);
}
if( flowr[3}{0] > A)
{

Y{3](0] = 1;

light{3](0] = 1;

chal();
}
timeF = testtime();
if(timeF > T1) break;
flowr[3]{1] = flowrate():
showrate();
timeF = testtime();
ifttimeF > T1) break;
if( kbhit() ) goto end;
showtime();
iftlowr(3]{1] <= A && H > A)
{

Y311} = -1,

light{3]{1] = 0;

chal();
}

timeF = testtime();



{

}

{

}

{

}

if(timeF > T1) break;
if{ flowr{3]{1] > A)

Y31 =1
light{3}{1) = 1;
chal();

flowr[5]{0] = flowrate();
showrate();
iffflowr(5][0] <= A && [ > A)

Y(8)(0] = -1;
light{5](0) = 0;
chal();

timeF = testtime();
if(timeF > T1) break;
showtime():

if( flowr{5}{0] > A)

Y[5l{o} = 1;
light[5][0] = 1;
chal();

if{ kbhit() ) goto end;
if(ttimeF > T1) break;
flowr{5]{1] = flowrate():

- timeF = testtime():

{

ifttimeF > T1) break;
showrate():
if(flowr[5][1] <= A && J > A)

Yi5l[1] = -1;
light{5][1] = ©;
chal();




timeF = testtime();
showtime();
if( flowr(8][1] > A)
{
Yol = 1;
light[6](1] = 1
chal();

flowr[7][0] = flowrate();
showrate();
timeF = testtime();
if(ttimeF > T1) break;
iffflowr(7][0] <= A && K > A)
{
Y70l = -1;
light{7}{0] = 0:
chal();
}
if( flowr[7][0] > A)
{
Y[7H0] = 1;
light{7){0] = 1.
chal();

if( kbhit() ) goto end;
timeF = testtime(),
iftimeF > T1) break;
flowr[7]{1] = flowrate();
showrate();
if(flowr(7](1] <= A && L > A)
{

Y7I01) = -1;

light{7]{1] = 0;

chal();

}
if( kbhit() } goto end;



timeF = testtime();
ifttimeF > T1) break;
showtime();
if( flowr{7][1] > A)
{
Y71 = 1;
light{7](1] = 1;
chal);

timel = testtime();

if(timeF > T1) break;
flowz(8}{0] = flowrate();
showrate();

if{ kbhit() ) goto end;
if(flowr(8]){0] <= A && M > A)

Y(8]{0] = -1;

light(8}{0} = 0;

chal();
}
if{ flowr{8]{0] > A)
{

Y[81[0] = 1,

light[8]{0] = 1;

chal();
}
timeF = testtime();
if(timeF > T1) break;
showtime();
if( kbhit() ) goto end:
flowr[9][0] = flowrate();
showrate();
if(flowr{9][0] <= A && N > A)
{

YI9]{0} = -1

light{9]{0] = O;



chal():
}
if{ kbhit() ) goto end:;
if{ flowt(9)[0] > A)
{

Y(OHO] = 1;

light{9][0] = 1;

chal();
}
flowr[9][1] = flowrate();
timeF = testtime();
ifitimeF > T1) break;
showtime();
showrate();
if{ kbhit() ) -goto end;
if(flowr[9)(1] <= A && O > A)

Yol1] = -1

light{9){1] = 0;

chal{);
}

if( flowr[9][1] > A)
{

Yl = 1

light{9][1] = 1;

chal();
}
if( kbhit() ) goto end;
flowr(11)[0] = flowrate();
showrate();
if(flowr[11][0] <= A && P > A)
{

Y{11]{0] = -1;

light{11]{0] = 0;

chal();
}



if( flowr[11][0] > A)
{
Y(11]0} = 1;
light{11){0] = 1;
chal();
}
if{ kbhit() ) goto end;
flowr{11]{1] = flowrate();
showrate();
timeF = testtime();
ifttimeF > T1) break;
ififlowr{11]{1] <= A && Q > A)

Yl = -1
light{11]{1] = 0;
chal();

}

if( fowr{11][1] > A)

{
YHR[LP S
light[11][1] = 1,
chal();

}

flowr[12]{0} = flowrate();

showrate();

if( kbhit() ) goto end;

timeF = testtime();

if(timeF > T1) break;

iffflowr(12][0] <= A && R > A)

{
Y(12](0] = -1;
light[12][0] = 0;
chal();

}

if( flowr[12][0] > A)

{



do

Y{12){0] = 1:
light{12]{0] = 1;
chel();

if{ kbhit() ) goto end;

E = flowr[1}{0];

F = flowr[1)[1];

G = flowr[3][0);

H = flowr[3][1];
= flowr[5]{0];
= flowr(5](1];
= flowr(7]{C];
= flowr(7]{1};
= flowr[8}(0);
= flowr[9]{0);
= flowr{9[1];
= flowr[11}{0];
= flowr(11}{1);
= flowr[12](0};

if{ kbhit() ) goto end:

—

T O YO =z e N e

}while{timeF < 60);

k=1,

init{);

john();

chalf);

timeF = Q;

ot = time(NULL);

timeF = testtime();
ifttimeF > T2) break:
flowr(0][1] = flowrate();
flowr[1][2] = flowrate();
flowr{2][0] = flowrate();



flowr[3)[2] = flowrate();
flowr[4][0] = flowrate();
flowr(6][2] = flowrate();
flowr{6](0] = flowrate();
flowr[7]{2] = flowrate();
flowr[9][0] = flowrate):;
flowr{10][0] = flowrate();
flowr([10]{1] = flowrate();

0:
flowr(13](0] = flowrate();
flowr{13][1] = flowrate);

flowr[11][0] = flowrate

flowr[0){1] = flowrate():
showrate(),
timeF = testtime();
ifttimeF > T2) break;
showtime();
if{ kbhit() ) goto end;
ififlowr[0]{1] <= A && E > A)

Y[0If1) = -1;
light{0}{1] = 0
chal();
}
timeF = testtime();
ifttimeF > T2) break;
if( flowr{O]{1] > A+2)
{
Yol = 1;
light[0]{1] = 1;
chal();
}
flowr[1]{2] = flowrate();
showrate();
timeF = testtime();
ifttimeF > T2) break;
showtime();



if( kbhit( ) goto end;
ifflowr(1)(2] <= A && F > A)
{
YI1)(2] = -1;
light{1]{2] = 0;
chal();
}
timeF = testtime(};
if(timeF > T2) break;
if( flowr(1)(2] > A+2)
{
Y[1]{2] = 1;
light{1][2] = 1;
chal();

flowr{2){0] = flowrate();
showrate();

timeF = testtime();

if(timeF > T2) break;
showtime();

if( kbhit() ) goto end;
if(flowr[2]{0] <= A && G > A)

Y[2](0] = -1;
light{2]{0] = 0;
chel();

}

if{ flowr(2][0] > A+2)

{
Y[2){0] = 1;
light[2){0] = 1;
chal();

}

flowr{3][2] = flowrate();

showrate();

timeF = testtime();



ifttimeF > T2) break;
showtime();
if( kbhit{) ) goto end;
if(flowr(3][2] <= A && H > A)
{
Y3)2] = -1;
light{3][2] = 0:
chal();
}
if{ flowr(3][2] > A+2)
{
Y(3)[2] = 1;
light{3)(2] = 1
chal();
}
flowr[4][0] = flowrate();
showrate();
timeF = testtime();
showtime();
if( kbhit{) ) goto end;
timeF = testime();
iftimeF > T2} break;
iftflowr(4]{0] <= A && [ > A)
{
Y[4){0] = -1;
light{4]{0] = 0;
chal();
}
if( flowr[4][0] > A+2)
{
Y[4]{0] = 1;
light[4]{0] = 1;
chal();
}
flowr(5][2] = flowrate();

showrats();



timeF = testtime();
showtime();
if( kbhit() ) goto end;
timeF = testtime();
ifttimeF > T2) break;
iftflowr(5](2] <= A && J > A)
{

Y[5li2] = -1;

light(5]{2] = 0;

chal();
}
if{ flowr(51(2] > A+2)
{

Y5)2] = 1;

light[6](2} = 1;

chal():
}
flowr(€][0] = flowrate();
showrate();
timeF = testtime();
if(timeF > T2) break;
showtime();
if{ kbhit() ) goto end:
iftflowr(6][0] <= A && K > A)

Y[6][0] = -1;
light[6}[0] = 0;
chal();

}

if( flowr[6][0] > A+2)

{
Y[6][0] = 1;
light[6][0] = 1;
chal();

}
flowt(7](2] = flowrate();



showrate();
timeF = testtime(); .
if(timeF > T2) break;
showtime();
if( kbhit() ) goto end;
if(flowr(7](2] <= A && L > A)
{
Y[7}2] = -1
light(7]{2] = 0;
chal();
}
if( flowr[7](2] > A+2)
{
Y(7){2] = 1.
light({7}{2] = 1,
chal();
}
flowr[9][0] = flowrate();
showrate();
timeF = testtime();
if(timeF > T2) break;
showtime();
if( kbhit{) ) goto end;
if{flowr(9]{0] <= A && M > A)
{
YI[9l[0] = -1,
light{9][0] = O;
chal();
}
if(- lowr[9](0] > A+2)
{
Y[9J[o] = 1;
light[9](0] = 1;
chal();
}
flowr[10}[0] = flowrate();



showrate();
timel = testtime();
showtime();
ifitimeF > T2) break;
if( kbhit() ) goto end;
if(flowr(10][0] <= A && N > A)
{
Y[10)(0] = -1
light{10][0] = O;
chal();
}
if(-flowr[10]{0] > A+2)
{
Y[10][0] = 1,
light{10][0] = 1;
chal();
}
flowr[10][1] = flowrate():
showrate();
timeF = testtime();
showtime();
ifltimeF > T2) break;
if{ kbhit() ) goto end:
ififlowr(10){1] <= A && O > A)

Y[101[1] = -1;
light{10][1] = 0;
chal();

}
if{ flowr({10](1] > A+2)

{
Y[10][1] = 1;
light[10][1] = 1;
chal();

}

flowr{11][0] = flowrate();



showrate();
timeF = testtime();
showtime();
if(timeF > T2) break;
ifl kbhit() ) goto end;
if(flowr{11}(0] <= A && P > A)
{
Y(11{0] = -1;
light{11][0] = 0;
chal();
}
if( flowr[11][0] > A+2)
{
Y110 = 1;
light[11}[0] = 1;
chal();
}
flowr{13](0] = flowrate();
showrate();
timeF = testtime();
showtime();
if(timeF > T2) break;
if( kbhit() ) goto end;
if(flowr[13][0] <= A && Q > A)
{
Y[13][0] = -1;
light[13]{0] = 0;
chal();
}
if( flowr{13]{0] > A+2)
{
Y[13§(0] = 1,
light{13][0] = 1;
chal();

}
flowr[13][1] = flowrate();



showrate();
timeF = testtime();
showtime();
ifttimeF > T2) break;
if{ kbhit() ) goto end;
if(flowr[13][1] <= A && R > A)
{
Y13)[1] = -1;
light{13][1} = 0;
chal();
}
if{ flowr[13]{1] > A+2)
{

Y[13)(1] = 1;
light{13]{1} = 1;
chal();
}
E = flowr[0]{1];
F = flowr{1][2];
G = flowr[2][0];
H = flowr(3}[2};
I = flowr{4]{0];
J = flowr{5}[2);
K = flowr{6}{0];
L = flowr(7][2];
M = flowr[9][0};
N = flowr([10](0];
6] = flowr[10]{1];
P = flowr(11][0];
Q = flowr(13](0};
R = flowr{13][1];
}while ( timeF <60 );
k=2
init();

timeF = 0;



do

john();
chal();
ot = time(NULL):

flowr{0][0] = flowrate():

flowt{0}[1] = flowrate();
ﬂowrf2][0] = flowrate();:
flowt(2][1] = flowrate();
flowr[4]{0] = flowrate();
flowr(4]{1] = flowrate();
flowr[B](0] = flowrate();
flowr(6]{1] = flowrate();
flowr[8][0] = flowrate():
flowr[8][1] = flowrate();

flowr{10]{0] = flowrate();
flowr[13]{0] = flowrate();
flowt(12][0] = flowrate();

flowr[12}{1] = flowrate():

flowr[0}{0] = flowrate();
showrate():
timeF = testtime();
if(timeF > T2) break;
showtime();
if| Kohit() ) goto end:
if(flowr{0][0] <= A && E > A)
{
Y[0]{0] = -1;
light{0][0] = ;
chal();
}
if( flowr[0]{0] > A+2)
{
Y[0I[0] = 1;
light{0){0] = 1;



chal();

}

flowt{0][1] = flowrate();
showrate();

timeF = testtime();

ifttimeF > T2) break;
showtime();

if( kbhit() ) goto end;
if(flowr{Q][1] <= A && F> A)

Yioll1] = -1;
light[0][1] = 0;
chal();
}
if( flowr[0}[1] > A+2)
{
Y[OI[1] = 1;
light{Ol{1] = 1;
chal();
}
flowr[2][0] = flowrate();
showrate();
timeF = testtime();
showtime(),
iftimeF > T2) break;
if{ kbhit() ) goto end;
if(flowr[2][0] <= A && G > A)
{
Y[2){0] = -1;
light{2][0] = 0;
chal();
}
if( flowr([2]{0] > A+2)
{
Y[2}{0] = 1;
light{2][0] = 1;




chal();
}
flowr[2]{1] = flowrate();
showrate();
timeF = testtime();
iftimeF > T2) break;
showtime();
if( kbhit() ) goto end;
iffflowr(2]{1] <= A && H > A)

Y21l = -1
light{2][1] = 0;
chal();
}
if( flowr[2][1] > A+2)
{
Y2l(1) = 1;
light[2](1] = 1;
chalf);
}
flowr{4){0] = flowrate();
showrate();
timel = testtimel();
iftimeF > T2) break;
showtime();
if{ kbhit() ) goto end;
if(flowr[4]{0] <= A && 1> A)

Y(4jl0] = -1;
light{4]{0] = ©;
chal();
}
if( flowr(4](0] > A+2)
{
Yi4j[o} = 1;
light{4](0] = 1;



chal();
}
flowr(4][1] = flowrate();
showrate();
timeF = testtime();
iftimeF > T2) break;
showtime();
if{ kbhit{) ) goto end;
if(flowr[4][1] <= A && J > A)

Yi4j{1] = -1;
light{4]{1] = O;
chal();
}
if( flowr(4][1] > A+2)
{
Yl4)(1] = 1;
light{4](1] = 1;
chal();
}
flowr(6][0] = flowrate();
showrate();
timeF = testtime();
iftimeF > T2) break;
showtime();
if{ kbhit{) ) goto end:
if(flowr[6](0] <= A && K > A)
{
Y[6l[0] = -1;
light(6](0] = 0;
chal();
}
if{ flowr(6][0] > A+2)
{
YI6][0] = 1;
light(6}{0] = 1;



chal);
}
flowr[6]{1] = flowrate();
showrate();
timeF = testtime();
if(timeF > T2) break;
showtime();
if( kbhit{) ) goto end;
if(fowr(6][1] <= A && L > A)
{
Y(6lf1] = -1
light(6](1} = ©;
chal();
}
if( flowr[6]{1] > A+2)
{
Y(6lf1] = 1
light{6](1} = 1;
chal();
}
flowr(8][0] = flowrate();
showrate();
timelF = testtime();
if{timeF > T2) break;
showtime();
if( kbhit(} ) goto end;
if(flowr(8]{0] <= A && M > A)
{
Y(8){0] = -1
light{8][0] = 0;
chal{);
}
if( flowr(8][0] > A+2)
{
Y(8](0] = 1;
light(8](0] = 1.



chal();
}
flowr[8][1] = flowrate();
showrate();
timeF = testtime();
ifttimeF > T2) break;
showtime();
if{ kbhit{) ) goto end;
iffflowr(8]{1] <= A && N > A)
{
YI8](1] = -1;
light(8{1] = 0;
chal),
}
if( flowr(8l{1] > A+2)
{
Yi8ll1] = 1;
light{8]{1] = 1;
chal();

flowr[10]{0] = flowrate();
showrate!);
timeF = testtime();
if(timeF > T2) break;
showtime();
if{ kbhit() ) goto end;
if(flowr[10]{0] <= A && O > A)
{
Y[101[0] = -1;
light[10]{0] = 0;
chal();
}
if{ flowr[10][0} > A+2)
{
Y[10]{0] = 1;
light{10}[0] = 1;




chal();
}
flowr[13}{0] = flowrate();
showrate();
timeF = testtime();
ifttimeF > T2) break;
showtime();
if( kbhit() } goto end;
if(flowr{13][0] <= A && P > A)
{
Y{13](0] = -1,
light{13]{0] = O;
chal();
}
if{ flowr[13){0] > A+2)
{
Y[13){0] = 1;
light[13][0] = 1;
chal();

flowr{12]{0] = flowrate();
showrate();
timeF = testtime();
if(timeF > T2) break;
showtime();
if( kbhit() ) goto end;
if(flowr(12][0] <= A && Q > A)
{
Y[12)(0] = -1;
light(12]{0] = 0:
chal();
}
if{ flowr[12]){0] > A+2)
{
Y[12]{0] = 1;
light{12}{0] = 1;



chal();
}
flowr[12]{1} = flowrate();
showrate(); '
timeF = testtime();
showtime();
if{ kbhit() ) goto end;
iffflowr(12]{1]) <= A && R > A)

{
Yi12)(1] = -1;
light[12][1] = 0;
chal();
}
if{ flowr(12]{1] > A+2)
{
Y(12)i1] = 1;
light{12]{1] = 1,
chal();
}
E = flowr[0][0];
F o = flowr(0){1];
G = flowr[2][0];
H = flowr[2][1];
I = flowr{4][0);
J = flowr(4](1];
K = flowr{6}{0];
L = flowr|6][1];
N = flowr(8](1];
0 = flowr(10][0];
P = flowr{13}{0];
Q = flowr[12}{0];
R = flowr{12}{1];

}while( timeF <60 );
k=3;

init();



do

timeF = (;
johng);

chal();

ot = time(NULL);

flowr[0](2] = flowrate():
flowr[1)[0] = flowrate();
flowr(2}[2] = flowrate():;
flowr(3]{0] = flowrate():
flowr{4]{2] = flowrate():
flowr([5]{1] = flowrate();
flowr(6](2] = flowrate();
flowr(7][0] = flowrate():
flowr([9][0] = flowrate():
flowr[10}{0] = flowrate():
flowr{10][1] = flowrate():
flowr(11]{0] = flowrate();
flowr{13][0] = flowrate():
flowr{13](1} = flowrate();

showrate(};

flowr[0){2] = flowrate();
showrate();

timeF = testtime();
showtime();

if(timeF > T4) break:

ift kbhit() } goto end;
if(flowr(0][2] <= A && E > A)

Y(0][2] = -1;
light[0}{2] = ©;
chal();

}

if{ flowr[0][2] > A+2)

{



Y[0l2] = 1,

light{0)[2] = 1;

chal();
}
flowr[1](0] = flowrate();
showrate();
timeF = testtime();
showtime();
ifttimeF > T4) break:
if{ kbhit() ) goto end;
iflflowr(1][0] <= A && F> A)

Y[1]{0} = -1;
light{1]{0] = ©;
chal();

}

if{ flowr(1](0] > A+2)

{
Y(1][0] = 1;
light{1][0] = 1;
chal);

flowr(2}{2] = flowrate():;
showrate();

timeF = testtime();
showtime(};

if(timeF > T4) break;

if( kbhit() ) goto end;
if(flowr(2]{2] <= A && G > A)

Y{2)i2) = -1,
light{2]{2] = 0;
chal();

}

ifl flowr([2][2] > A+2)

{



Y2)(2] = 1;

light(2]{2] = 1;

chal():
}
flowr(3][0] = flowrate():
showrate(),
timeF = testtime();
showtime();
if(timeF > T4) break;
ifl kbhit() ) goto end;
if(flowr(3][0] <= A && H > A)

Y{3](0] = -1;
light{3](0] = 0;
chal();
}
if( flowr(3][0] > A+2)
{
Y[8J{0] = 1;
light{3][0] = 1;
chal();
}
flowr{4][2] = flowrate();
showrate();
timeF = testtime();
showtime();
if(timeF > T4) break:
if{ kbhit() ) goto end;
if(flowr(4]{2] <= A && I > A)

Y(4)i2] = -1,
light{4]{2] = 0;
chal();

}

ifl lowr{4][2] > A+2)

{




Y[4l(2] = 1;

light{4](2] = 1;

chal();
}
flowr[5]{1] = flowrate();
showrate();
timeF = testtime();
showtime():;
ifttimeF > T4) break;
if( kbhit() } goto end:;
iffflowr(}[1] <= A && J > A)

Y(5](1) = -1;
light{5](1] = 0;
chall);
}
if( flowr(5](1] > A+2)
{
Y&l = 1;
light{8][1} = 1;
chal();
}
flowr[6}{2] = flowrate();
showrate();
timel = testtime();
showtime();
if(timeF > T4) break;
if{ kbhit() ) goto end;
if(flowr{6](2] <= A && K > A)

Y[6)[2] = -1;
light{6}{2] = ©;
chal();

}

if{ flowr(6][2] > A+2)

{



Y{6li2] = 1;

light{6][2] = 1;

chal();
}
flowr{7]{0] = flowrate();
showrate();
timeF = testtime();
showtime();
ifttimeF > T4) break;
if( kbhit() ) goto end;
if(flowr{7]{0] <= A && L > A)

Y[7){0] = -1,
light{7][0] = 0.
chal();

}

if( flowt{7){0] > A+2)

{
Y[7)[0] = 1;
light{7}[0] = 1,
chal();

}

flowr[9[0] = flowrate!):;

showrate();

timeF = testtime();

showtime();

if(timeF > T4) break;

if( kbhit() ) goto end;

if(flowr[9][0] <= A && M > A)

{
Y[9I[0] = -1;
light[9]{0] = O;
chal();

}

if( flowr[9][0] > A+2)

{




YI9J[0] = 1;

light{9]{0] = 1;

chal():
}
flowr{10]{0] = flowrate();
showrate();
timeF = testtime():
showtime();
if(timeF > T4) break;
if( kbhit() ) goto end;
iflflowr{10][0] <= A && N > A)

Y[10}{0] = -1;
light({10){0] = 0;
chal();
}
if( flowr[10][0] > A+2)
{
Y[1010] = 1;
light{10]{0] = 1;
chal(),
}
flowr[10](1] = flowratef);
showrate():;
timeF = testtime();
showtime();
iftimeF > T4) break;
if{ kbhit{) ) goto end;
ifflowr[10]{1] <= A && O > A)

Y{10]{1] = -1;
light{10][1] = O;
chal();
}
if{ flowr{10]{1] > A+2)
{



Y[10)1) = 1;
light{10}{1] = 1;
chal().
}
flowr[11][0] = flowrate();
showrate();
timeF = testtime();
showtime();
ifttimeF > T4) break;
if{ kbhit() ) goto end;
if(Bowr{11][0] <= A && P > A)

Y[11][0] = -1;
light{11j{0] = 0;
chal();
}
if( flowr[11][0] > A+2)
{
Y(11)[0} = 1;
light{11}[0) = 1;
chal();
}
flowr({13)[0] = flowrate!();
showrate();
timeF = testtime():;
showtime();
ifttimeF > T4) break;
if( kbhit() ) goto end;
ifflowr{13][0] <= A && Q > A)
{
Y[13][0] = -1;
light[13}{0] = 0:
chal();
}
if( flowr{13][0] > A+2)
{



Y[13]{0] = 1;
light{13]{0] = 1;
chal();
}
flowr[13]{1] = flowrate();
showrate();
timeF = testtime();
showtime();
if(timeF > T4) break;
if( kbhit{) ) goto end;
ifflowr(13][1] <= A && R > A)
{

Y(13](1] = -1;
light{13}{1} = 0;
chal();
}
if( flowr[13]{1] > A+2)
{
Y[12)1] = 1;
light[12]{1] = 1;
chal();
}
E = flowr([0}{2];
F = flowr[1][0]
G = flowr{2][2];
H = flowr(3]{0);
I = flowr(4]{2];
J = flowr{5){1];
K = flowr[6](2];
L = flowr{7](0];
M = flowt{9)[0];
N = flowr[10j(0];
0 = flowr[10}{1};
P = flowr{11]{0};
Q = flowr(13](0};
R = flowr{13](1};



J

{

Jwhile (timeF <60):

}while(tkbhit();
end:
clearviewport();
}

}while(al="'3");
closegraph);

void pic(void)

setcolor(YELLOW),
clearviewport();
line(10,10,10.470);
line(10,10,620,10);
line(620,10,620,470);
line(10.470,620,470);

line(20,80,80,80);
line(80,80,80,20);
line(20,160,80,160);
line(80,160,80,260);
line(20,260,80,260);
line(20,340,80,340);
line(80,340,80,400);
line(160,20,160,80);
line(160,80.400,80);
box(160,160,260,260,COLOR);
line{160,340,160,400);
line(340,160,400,160);
line(340,160,340,260);
line(340,260,400,260);
line{160,340,400,340);



line(20,120,80,120);

line{120,20,120,80);

line(160,120,260,120);
line(340,120,400,120);
line(300,160,300,260);
line(120,160,120,260);
line(120,340,120,400);
line(20,300,80,300);

line(160,300,260,300):
line(340,300,400,300);

box(60,20,75,76 COLOR);
box(20,165,75,180,COLOR);
box(60,200,75,265,COLOR);
box(20,345,75,360,COLOR);
box(165,60,220,756,COLORY);
box(165,165,180,220,COLORY);
box(165,240,220,255,COLOR);
box(165,345,180,400,COLOR);
box{240,20,255,75,COLOR):
box{240,200,255,265 COLOR);
box(200,165,265,180,COLORY;
box(345,165,360,220, COLOR);
box(345,240,400,265,COLOR);
box(345,345,360,400,COLOR);
setcolor(CYAN);
circle(67.5,33.75,5);
circle(67.5,47 5,5);
circle(67.5,61.25,5);
circle(33.75,172.6,5);
circle(47.5,172.5,5);
circle(61.25,172.5,5);
circle(67.5,213.76,5);
circle(67.5,227.5.5);
circle(67.5,241.25.5);
circle(33.76,362.6,5);



circle{47.5,362.5,5);
circle(61.25,362.5 5);
circle(178.75.67.5.5);
circle(192.5,67.5,5);
circle(206.25,67.5,5);
circle(172.5,178.75,5);
circle(172.5,192.6,5);
circle(172.5,206.25.5):
circle(178.75,247.5.5);
circle(192.5,247.5,5);
circle(206.25,247 5,5);
circle(172.5,358.25,5);
circle(172.5,372.5,5);
circle(172.5,386.25,5),;
circle(247.5,47 5,5);
circle(247.5,61.25.5);
circle(213.75,172.6.5);
circle(241.26,172.5.5);
circle(247.5,213.75,5);
circle(247.56,227.5 5);
circle(352.5,192.5.,5);
circle(362.5,206.25.5);
circle(3562.5,372.5.5);
circle(352.5,386.25 5);
circle(358.75,247.5,5);
circle(386.25,247 5,5);
outtextxy(30,47.5,"(0)"):
outtextxy(185,50,"(1)"):
outtextxy(185,192.5,"(2)"):
outtextxy(30,190,°(3)"):
outtextxy(30,227,"(4)"):
outtextxy(182,230,"(5)");
outtextxy(190,372.5,"(6)");
outtextxy{30,370,"(7)");
outtextxy(215,41,"(8)");
outtextxy(370,190,"(9)");



outtextxy(220,190,"(10)");
outtextxy(208,220,"(11)");
outtextxy(367,230,"(13)"):
outtextxy(370,370,"(12)"):

void showsign(void)
{
setfillstyle(SOLID_FILL BLUE);
bar(20,82,400,118);
bar(20,122,400,158);
bar(20,262.,400,298);
bar(20,302.,400,338);
bar(82,20,118.400);
bar(122,20,158 400);
bar(262.81,298,339);
bar(301,81,338,338);
if(color{0]{0] == GREEN)
{
line(40,90,100,90);
line(100,90,100,80);
line(95,80,105,80);
line(95,80,100,75);
line(105,80,100,75);

}

if(color{0][1] == GREEN)

{
line(40,100,110,100);
line(110,95,110,105);
line(110,95,115,100);
line(110,105,115,100);

}

if(color[0][2] == GREEN)

{
line(40,110,100,110);
line(100,110,100,120);



line(95,120,105,120);
line(95,120,100,125);
line(105,120,100,125);

}

if(color{1]{0] == GREEN)

{
line(150,40,150,100);
line(150,100,160,100);
line(160,95,160,105);
line(160,95,165,100);
line(160,105,165,100);

}

if(color[1][1] == GREEN)

{
line(140,40,140,110):
line(136,110,145,110);
line(136,110,140,115);
line(145,110,140,115);

}

if(color(1][2] == GREEN)

{
line(130,40,130,100);
line(130,100,120,100);
line{120,95,120,105);
line(115,100,120,95);
line(120,105,115,100);

}

if{color{2](0] == GREEN)

{
line(200,150,140,150);
line(140,150,140,160);
line(135,160,145,160);
line(136,160,140,165);
line(145,160,140,165);

}

if(color(2]{1} == GREEN)



line(200,140,130,140);
line(130,135,130,145);
line(130,135,125,140);
line(130,145,125,140);

}

if{(color(2][2] == GREEN)

{
line(200,130,140,130);
line(140,130,140,120);
line(136,120,145,120);
line(136,120,140,115);
line(145,120,140,115);

}

if(color(3}{0] == GREEN)

{
line(90,140,90,200);
line(90,140,80,140);
line(80,136,80,145);
line(80,136,75,140);
line(80,145,75,140);

}

if(color(3][1] == GREEN)

{
line(100,130,100,200);
line(95,130,105,130);
line(95,130,100,125);
line(106,130,100,125);

}

if{color(3](2) == GREEN)

{
line(110,140,110,200);
line(110,140,120,140);
line(120,135,120,145);
line(120,135,125,140);
line(120,145,125,140);



1

if(color{4]{0] == GREEN)

{
line(40,270,100,270);
line(100,270,100,260);
line(95,260,105,260);
line{95,260,100,255);
line(105,260,100,255);

}

if(color{4]{1] == GREEN)

{
line(40,280,110,280);
line(110,275,110,285);
line(110,275,116,280);
line(110,285,115,280);

}

if{color[4](2] == GREEN)

{
line(40,290,100,290);
line(100,290,100,300);
line(95,300,105,300);
line(95,300,100,305);
line(105,300,100,305);

}

if{color{5][0] == GREEN)

{
line(150,220,150,280):
line(150,280,160,280),
line(160,275,160,285);
line(160,275,166,280);
line(160,285,165,280);

}

if(color[6]{1] == GREEN)

{
line(140,220,140,290);
line(135,290,145,290);



line(135,290,140,295);
line(145,290,140,295);

}

if(color(5][2] == GREEN)

{
line(130,220,130,280);
line(130,280,120,280);
line(120,275,120,285);
line(120,275,115,280);
line{120,285,115,280);

}

if{color(6][0] == GREEN)

{
line(200,330,140,330);
line(140,330,140,340);
line(136,340,145,340);
line(135,340,140,345);
line(146,340,140,345);

}

if(color[6][1] == GREEN)

{
line(200,320,130,320);
line(130,325,130,315);
line(130,315,125,320);
line(130,325,125,320);

}

if(color[6][2] == GREEN)

{
1ine(200,310,140,310);
line(140,310,140,300);
line(135,300,145,300);
line(136,300,140,295);
line(145,300,140,295);

}

if{color{7](0} == GREEN)

{



line(90,380,90,320);
line(90,320,80,320);
line(80,315,80,325);
line(80,315,75,320);
line(80,325,75,320);

}

if(color(7]{1] == GREEN)

{ X
line(100,380,100,310);
line(95,310,105,310);
line(95,310,100,305);
line(105,310,100,305);

}

if(color(7](2] == GREEN)

{
line(110,380,110,320);
line(110,320,120,320);
line(120,315,120.325);
line(120,315,125,320);
line(120,325,125,320);

}

if(color(8][0] == GREEN)

{
line(210,95,290,95);
line(290,90,290,100);
line(290,90,295,95);
1ine(290,100,295 95);

}

if{color[8](1] == GREEN)

{
line(210,105,280,105);
line(280,105,280,115);
line(275,116,280,120);
line(275,115,285,115);
line(285,115,280,120);



if(color[9}[0] == GREEN)

{
line(320,145,380,145);
line(320,145,320,165);
line(315,165,325,155);
line(315,155,320,160);
line(325,155,320,160);

}

if(color[9}{1) == GREEN)

{
line(310,135,380,135);
line(310,130,310,140);
line(310,130,305,135);
line(310,140,305,136);

}

if(color{10}{0] == GREEN)

{
line(275,200,276,140);
line(275,140,265,140);
line(265,135,265,145);
line(265,135.260,140);
line(265,145,260,140);

}

if(color[10}{1] == GREEN)

{
line(285,200,286,140);
line(285,140,296,140);
line(295,135,295,145);
1ine(295,136,300,140);
line(295,146,300,140);

}

if(cotor[11])[0] == GREEN)

{
line(210,275,280,275);
line(280,276,280,265),;
line(275,266,285,265);



line(275,265,280,260);
line(285,265,280,260);

}

if(color[11](1] == GREEN)

{
line(210,286,290,285);
line(290,280,290,290);
line(295,285,290,280);
line(295,286,290,290);

}

if(color[13][0] == GREEN)

{
line(320,220,320,280);
line(320,280,330,280);
line(330,275,330,285);
line(330,276,335,280);
line(330,285,335,280);

}

if(color{13][1] == GREEN)

{
line(310,220,310,280);
line(310,280,300,280);
line(300,275,300,285);
line{300,275,295,280):
line(300,285,295,280);

}

if(color[12]{0] == GREEN)

{
line(310,330,380,330);
line(310,325,310,335);
line(310,325,305,330);
line(310,335,306,330);

}

if(color{12]{1} == GREEN)

{
line(320,320,380,320);



line(320,320,320,310);
line(316,310,325,310);
line(315,310,320,305);
line(325,310,320,305);
}
}
void box(int startx, int starty, int endx, int endy, int color)

{

setcolor{color);

line(startx, starty, startx, endy);
line(startx, starty, endx, starty):
line{endx, starty, endx, endy):

linelendx, endy, startx, endy);

}
void outchange(void)
{
setfillstyle( SOLID_FILL, color(side}{0));
floodfill(440,270 CYAN);
setfillstyle( SOLID_FILL color{side}{1));
floodfill(470,270,CYAN);
setfillstyle( SOLID_FILL, color|side}{2]};
floodfill(600,270,CYAN);
}
void start(void)
{
E=A+,; L=A+,
F=A+1; M= A+,
G = A+1; N = A+,
H = A+1; O = A+1;
I=A+1; P= A+l
J=A+1; Q= A+,
K= A+1; R= A+1;



void showtime{void)

{

setfillstyle(SOLID_FILL, BLUE);

bar(520,390,650,410);

itoa(timeF string,10);

outtextxy(520,390 string);
}

void showrate(void)

{

setfillstyle(SOLID_FILL BLUE);

bar(520,20,560,380);
itoa(flowr[0][0] string,10);
outtextxy (520,20 string);
itoa(flowr(0][1] string,10);
outtextxy (520,30 string);
itoa(flowr(0](2] string, 10);
outtextxy (520,40 string);
itoa(flowr{1][0] string, 10);
outtextxy(6520,50,string);
itoa(flowr{1][1] string,10);
outtextxy (520,60 string):
itoa(flowr(1][2],string,10);
outtextxy (520,70 string):
itoa{flowr(2](0] string, 10);
outtextxy(520,80 string);
itoa(flowr(2]{1] string,10);
outtextxy(520,90 string):
itoa(flowr(2](2},string,10);
outtextxy(520,100 string);
itoa(flowr(3]{0] string,10);
outtextxy(520,110 string);
itoa(flowr{3][1] string, 10);
outtextxy(520,120,string);
itoa(flowr[3](2] string,10);
outtextxy(620,130,string);
itoa(flowr{4](0) string,10);



outtextxy(520,140,string);
itoa(flowr{4](1] string,10);
outtextxy(520,160 string);
itoa(flowr|4]{2] string,10);
outtextxy(520,160 string);
itoa(flowr(5]{0} string,10);
outtextxy(520,170 string);
itoa(flowr(5][1] string,10);
outtextxy(520,180 string);
itoa(flowr([5](2] string,10);
outtextxy(520,190,string);
itoa(flowr(8]{0] string,10);
outtextxy (520,200, string);
itoa(flowr(6][1].string,10);
outtextxy(520,210 string):
itoa(flowr(6](2] string,10);
outtextxy(520,220,string);
itoa(flowr(7](0] string.10);
outtextxy(520,230.string);
itoa(flowr[7](1] string,10);
outtextxy (520,240 string);
itoa(flowr(7][2] string,10);
outtextxy(520,260,string);
itoa(flowr(8]{0] string,10);
outtextxy(520,260,string):;
itoa(flowr|8}{1] string,10);
outtextxy(520,270 string);
itoa(flowr(9){0] string,10);
outtextxy(620,280 string);
itoa(flowr(9]{1],string,10);

outtextxy(520.290 string);

itoa(flowr{10]{0] string,10);

outtextxy (520,300 string);

itoa(flowr[10}[1].string,10);

outtextxy(520,310,string);

itoa(flowr(11](0].sing, 10);



outtextxy(5620,320 string);
itoa(flowr({11}{1} string,10);
outtextxy (620,330 string):
itoa(flowr[12](0] string,10);
outtextxy(520,340 string);
itoa(flowr(12]{1] string,10);
outtextxy(520,350,string);
ivoa(flowr[13][0] string, 10);
outtextxy(520,360,string);
itoa(flowr[13](1} sring,10);

outtextxy (520,370 string):;

void resetflow(void)
{
for(x=0x<=13x++)
{
for{y=0,y<=2 :y++)
flowr(x][y] = 0;
}
}
int testtime(void)
{
int s,T;
s = time(NULL);
T'=s-ot
return(T):;
}
int testime(void)
{
int s,T;
s = time(NULL),
T=g-ot

return(T);



{

void john()

comp();

}

int flowrate(void)

int mid = 52 ,swing, vary , flow:

randomize();

vary = random(5);

swing = random(2):
if(swing =="0)

{ flow = mid+vary;
}

iflswing == 1)

{ flow = mid-vary;
}

return{flow):

void inst{void)
{

for{i=0;i<=13:i++)

for(j=0;j<=2;j++)
{
newli(ilj] = patern[k][i]{j};

void standard(void)

outtextxy(430,20, “RATE O[L}:"):;
outtextxy(430,30, "RATE O[F]:"):
outtextxy(430,40, 'RATE O[R]:"):
outtextxy(430,50, ‘RATE 1[L]:");



}

outtextxy (430,60, "RATE
outtextxy(430,70, "RATE
outtextxy(430,80, "‘RATE
outtextxy(430,90, "RATE
outtextxy(430,100,"RATE
outtextxy(430,110,"RATE
outtextxy(430,120,"RATE
outtextxy(430,130,"RATE
outtextxy{430,140,"RATE
outtextxy(430,150,"RATE
outtextxy(430,160,"RATE
outtextxy(430,170,"RATE
outtextxy(430,180,"RATE
outtextxy(430,190,"RATE
outtextxy(430,200,"RATE
outtextxy(430,210,"RATE
outtextxy(430,220,"RATE
outtextxy(430,230,"RATE
outtextxy({430,240,"RATE
outtextxy(430,250,"RATE
outtextxy(430,260,"RATE
outtextxy(430,270,"RATE
outtextxy(430,280,"RATE
outtextxy(430,290,"RATE

1[FL)
1[RE"):
2[L]"):
2[F1:");
2(R]:*);
(L")
3(F1:");
3R]
4[L1:");
4(F}:");
4(R}:");
5(LL:"):
5[F1:"):;
5(RI:"):
6IL1:");
BlE]:"):
8(RI:");
7(LE"):
7(F1:");
7[RI:");
8[F1:");
8(RJ:");
OILE")
O[F]:");

outtextxy(430,300,"RATE 10[L}:");
outtextxy(430,310,"RATE 10[R]:");
outtextxy(430,320,"RATE 11(L]:"):
outtextxy(430,330,"RATE 11{F]:"):
outtextxy(430,340,"RATE 12[L}:");
outtextxy(430,350,"RATE 12[R]:");
outtextxy(430,360,"RATE 13(F}:");
outtextxy(430,370,"RATE 13[R]:");
outtextxy(430,390,"TIME(sec] :");

void init{void)

{



for(i=0:i<=13;i++)
{
for(j=0;j<=2;j++)
{
light[ilfjl = 0;
colorli}{j] = RED;
}
}

outmo1();

for(i=8;i<=13:i++)
{
color(i](2] = BLACK:
}
outlight();
outmo();
showsign();
}

void comp(void)

for(i=0;i<=13:i++)

{
for(j=0;j<=2j++)
{
Y(illj] = newlili]lj] - light{il(j);
light{i][j] = newli[i]{]};
}
}
}
void chal(void)
{

for(i=0;i<=13;i++)
for(j=0;j<=2;j++)
{

if(Y[i)li == -1)



{
color(i](jl = YELLOW:
light{il(j] = 2

outlight();
outmo1(};
delay(4000):
for(i=0;i<=13;i++)
for(j=0:j<=2;j++)
{
(Y[ == -1)
color{i][j] = RED;
light{il{j] = 0;

showsign();

outlight():
outmo1(};
delay(2000);

for(i=0;i<=13:i++)

for(j=0;j<=2:j++)

{
Y[l == 1)

colorfi][j} = GREEN:
light{ij{j] = 1;

showsign();

outlight();
outmo1();
for(i=0;i<=13;i++)
for(j=0;j<=2 :;j++)
{
Y(il{j] = O;



void outlight{void)

{

setfillstyle( SOLID_FILL color(0}[0]);
floodfill(67.5.33.75.CYAN); ‘
setfillstyle( SOLID_FILL color{0]{1]):
floodfill(67.5,47.6,CYAN);
setfillstyle{ SOLID_FILL,color{0][2]):
floodfill(67.5,61.25,CYAN);
setfillstyle( SOLID_FILL.color{1}{0]);
floodfill(206.25,67.5,CYAN);
setfillstyle( SOLID_FILL,color{1}{1});
floodfill(192.5,67.5 CYAN);
setfillstyle( SOLID_FILL,color{1](2)):
floodfill(178.75,67.56,CYAN);
setfillstyle( SOLID_FILL,color(2]{0]):
floodfill(172.5,206 25,CYAN):
setfillstyle( SOLID_FILL color[2){1}):
floodfill(172.5,192.5 CYAN): "
setfillstyle( SOLID_FILL color(2]2]):
floodfill(172.5,178.75 CYAN):
setfillstyle( SOLID_FILL color[3][0]):
floodfill{33.76,172.5, CYAN);
setfillstyle( SOLID_FILL,color[3][1]):
floodfill{47.5,172.5,CYAN);
setfillstylet SOLID_FILL,color{3}{2)):
floodfill(61.25,172.56,CYAN):
setfillstyle( SOLID_FILL,color[4][0]):
floodfill(67.5,213.75,CYAN);
setfillstyle( SOLID_FILL,color{4]{1)):
floodfill(67.5,227 .5, CYAN):
setfillstyle( SOLID_FILL,color[4][2)):
floodfill(67.5,241.25 CYAN);
setfillstyle{ SOLID_FILL. color{5){0)):
floodfill{206.25,247 5,CYAN);
setfillstyle( SOLID_FILL,color{5]{1)):




floodfill(192.5,247.5,CYAN);
setfillstyle( SOLID_FILL ¢olor{5]{2});
floodfill{178.75,247.5,CYAN);
setfillstyle( SOLID_FILL color{6]{0]):
floodfill(172.5,386.25, CYAN):
setfillstyle{ SOLID_FILL color[6][1]):
floodfill{172.56,372.5,CYAN):
setfillstyle( SOLID_FILL color{6](2]);
floodfill(172.5,368.25, CYAN);
setfillstyle( SOLID_FILL color{7][0}):
floodfill(33.76,352.6,CYAN);
setfillstyle( SOLID_FILL.color(7]{1]);
floodfill(47.5,3562.5,CYAN);
setfillstyle( SOLID_FILL color{7](2));
floodfill(61.26,362.6 CYAN);
setfillstyle( SOLID_FILL color(8}{0]):
floodfill(247.5,47 5,CYAN);
setfillstyle( SOLID_FILL color|8][1}):
floodfill(247.5,61.25,CYAN):
setfillstyle( SOLID_FILL color{9]{0]);
floodfill(362.5,206.25, CYAN);
setfillstyle( SOLID_FILL,color[g]{1]);
floodfill(352.5,192.5,CYAN);
setfillstyle( SOLID_FILL,color[10}[0]):
floodfill{213.75,172.6,CYAN);
setfillstyle( SOLID_FILL,color{10}{1]):
floodfill{241.25,172.5,CYAN);
setfillstyle( SOLID_FILL color(11]{0]);
floodfill(247.5.213.75,CYAN);
setfillstyle( SOLID_FILL,color{11][1]);
floodfill(247.6,227 6, CYANY):;
setfillstyle( SOLID_FILL color[13][0});
floodfill(386.25,247.5,CYAN);
setfillstyle( SOLID_FILL color{13][1]);
floodfill(358.75,247 6 CYAN);
setfillstyle( SOLID_FILL,color{12][0]):;




{

floodfill{352.5,386.25, CYAN):
setfillstyle( SOLID_FILL.color{12}[1));
floodfill(352.5,372.5,CYAN):

}

void outmo(void)

for(d=0;d<=13;d++}
{
ifld == 0)
{ :
if(light[0}{0] == 0)
MO = 1;
else MO = 2;
iflight[0](1} == 0)
|

M1 =4
}
else {
iflight{0}{1] == 1} M1 =16;
else M1 =8;

}
if(light[0]{2] == 0)
M2 = 64;
else M2 = 32;
INF[0] = MO + M1 + M2;

}
if{d == 1)
{
if(light{1](0] == 0)
MO = 1;
else MO = 2;
ifllight{1]{1] == 0)
{
M1'=4;



else {
iflight{1}{1] == 1) M1 =186;

else M1=8;
}
iflight(1](2] == 0)
M2 = 64;
else M2 = 32;

INF{1] = MO + M1 + M2;

ifllight{2][0} == 0)
MO = 1;
else MO = 2;
ifllight(2](1} == 0)
{
M1 = 4;
}
else {
iflight[2][1] == 1) M1 =16;
else M1 =8;
}
ifflight{2](2] == 0)
M2 = 64;
else M2 = 32;
INF(2} = MO + M1 + M2;

}
ifid == 3)

iflight{3]{0] == 0)
MO = 1;

else MO = 2;

ifllight{3]{1] == 0)

{




M1 =4
}
else {
ilighdl1] == 1) M1 =16:
else M1=8;
}
ifllight{3]{2] == 0)
M2 = 64;
else M2 = 32;
: INF[3] = MO + M1 + M2;

}
ifld == 4)
{
iflight{4](0] == 0)
MO =1;
else MO = 2;
ifllight(4](1] == 0)
{
M1 = 4;
}
else {
iflight{4l(1} == 1) M1 =16;
else M1=8;
}
if(light{4]{2] == 0)
M2 = 64;
else M2 = 32;
INF[4] = MO + M1 + M2:

} -
if(d == 5)
{
if(light{5]{0] == 0)
MO = 1;
else M0 = 2;

A e et




iflight{5](1] == 0)
{
M1 =4
}
else {

iflight(5][1] == 1) M1 =16;

else M1=8;
}
if(light[6](2] == 0)
f M2 =64;
else M2 = 32;
INF[5} = MO + M1 + M2;

ifid

I
)

ifllight[6]{0] == 0)
MO=1;
else M0 = 2;
iflight[6][1] == 0)
{
M1=4;
}
else {

iflight[6](1] == 1) = M1 =16;

else M1=8;
}
iflight(6][2] == 0)
M2 = 64; )
else M2 = 32;
INF[6] = MO + M1 + M2;

}
ifild == 7)
{
if(light{7)[0} == 0)

\\ 4



MO =1,
else MO = 2;
ifllight{7]{1] == 0)
{
M1 =4;
}
else {
iflight{7){1] == 1) M1 =16;
else M1=8;
}
ifllight{7][2] == 0)
M2 = 64;
else M2 = 32;
INF[7] = MO + M1 + M2;

}
if( d == 8)
{
iflight(8][0] == 0)
{
MO = 64;

else {
ifllight{8](0] == 1) MO = 186;
glse MO = 32;
}
iftight[8}{1] == 0)
M1 =4y
else M1 =8

INF[8] = MO + M1;
}
ifld==9)
{
ifQlight{9](0] == 0)
MO = 64;



else MO = 32;
ifQlight{9][1] == 0)
{
M1 = 16;
Jelse {
iflight[9]{1] == 1) M1 =4;
else M1 = §;
}
INF[9] =MO + M1;
}
ifl d == 10)
{
if(light{10][0] == 0)
MO = 64;
else M0 = 32;
ifllight{10](1] == 0)
M1= 8
else M1 = 16;
INF[10] = MO + M1 ;
}
ifl d == 11)
{
iflight{11][0] == )
MO = 64;
else MO = 32;
ifflight{11]{1) == 0)
{
M1 = 16;
Jelse {
iflight{11]{0] == 1) M1 =4;
else M1 = §;
}
INF[11] = MO + M1;
}
if{d==12)



if(light{12]{0] == 0)
{
MO = 64;
} else {
ifllight{12][0] == 1) MO = 16;
else MO = 32;
}
ifllight{12){1} == 0)
M1 = 4;
else M1 = §;
INF[12] = MO + M1,
}
if{ d == 13)
{
if(light{13}{0} == 0)
MO = 64;
else MO = 32;
if(light{13][1] == 0)
M1 = 8§
else M1 = 16;
INF[13] = MO + M1 ;
}
}
for(d=0:d<=13.d+4+)
{
outportb(0x210,INF[d));
outportb(0x211,d+17);
outportb(0x211.0x0):

void outmo1(void)

for(d=0,d<=13,d++)
{

ifld == 0)

{



if{color{0][0] == RED)
MO =1,
else MO = 2;
if(color{0]{1] == RED)
{
M1 =4
}
else {
iflcolor(0](1] == GREEN) M1 =16:
else M1 =§;
}
if{color(0][2] == RED)
M2 = 64;
else M2 = 32;
INF[O] = MO + M1 + M2;

}

ifld == 1)

{
if(color({1][0] == RED)

MO=1;

else M0 = 2;
if{color{1][1] == RED)
{

M1 =4;
}
else {
if(color(1){1] == GREEN) M1 =16;
else M1=8;

}
if(color{1]){2] == RED)
M2 =64;
else M2 = 32:
INF[1] = MO + M1 + M2;




iffd == 2)
{
if(color{2]{0} == RED)
MO =1;
else MO = 2;
if(color{2][1] == RED)
{

M1=4
}
else {
if(color[2}{1] == GREEN) M1 =16;
else M1 =8;

}
if{color(2]{2] == RED)
M2 = 64;
else M2 = 32;
INF[2] = MO + M1 + M2;

}
ifd == 3)
{
if(color[3}[0] == RED)
MO = 1;
else MO = 2;
if(color[3][1] == RED)
{
M1 =4,
}
else {
if(color(3){1] == GREEN) M1 =16;
else M1 =8;
}
if(color({3}[{2] == RED)
M2 = 64;
else M2 = 32;
INF[3] = MO + M1 + M2;



{

}
ifid == 4)

if{color(4][0] == RED)
MO=1;
else MO = 2;
if{color(4]{1] == RED)
{
M1 = 4;
}
else {

if(color(4][1} == GREEN) M1 =16;

else M1 =§;
}
if{color{4]{2] == RED)
M2 = 64;
else M2 = 32;
INF{4] = MO + MT + M2:

if(color(5][0] == RED)
MO = 1;
else MO = 2;
if(color(6][1] ==_RED)
{
M1 =4;
}
else {
if(color{5][1] == GREEN)
else M1 = 8;
}
if{color{5][2] == RED)
M2 = 64;

M1 =16;



else M2 = 32;
INF{5] = MO + M1 + M2:

}
ifld == 6)
{
if(color(6]{0] == RED)
MO=1;
else MO = 2;
if(color(6][1] == RED)
{
M1 =4;
}
else {
if(color(6][1] == GREEN) M1 =16;
else M1 =§;
}
if{color(6]{2] == RED)
M2 = 64;
else M2 = 32:
INF[6] = MO + M1 + M2;

}
ifld == 7)
{
if{color{7]{0} == RED)
MO = 1;
else MO = 2;
if(color{7]{1} == RED)
{
M1 = 4;
}
else {
iffcolor(7][1} == GREEN) M1 =16;
else M1 =8;
}



if{color(7)[2] == RED)
M2 = 64;
else M2 = 32,
INF{7] = MO + M1 + M2;

}
if(d == 8)
{
if{color(8][0] == RED)
{
MO = 64;

else {
if{color(8][0] == GREEN) MO = 16;
else MO = 32;
}
if(color(8]{1} == RED)
M1 = 4;
else M1 = §;
INF[8] = MO + M1,
}
ifld==9)
{
ificolor(9][0] == RED)
MO = 64;
else MO = 32;
if(color(9][1] == RED)
{
M1= 16
Jelse {
if(color[9]{1] == GREEN) M1 = 4;
else M1 = 8;
}
INF[9] = MO + M1;
} .
if( d == 10)



if{color{10}{0] == RED)
MO = 64;
else MO = 32;
if(color[10]{1) == RED)
M1 = 8§
else M1 = 16;
INF[10] = MO + M1,
}
if( d == 11)
{
if(color[11]{0] == RED)
MO = 64;
else MO = 32;
if(color{11]{1] == RED)
{
M1 = 16;
lelse {
if(color{11}{0] == GREEN) M1 = 4;
else M1 = §;
}
INF[11] = MO + M1,
}
ifld==12)
{
if(color{12][0] == RED)
{
MO = 64;
} else {
if(color{12]{0} == GREEN) MO = 16;
else MO = 32;
}
if(color[12}{1] == RED)
M1 =4
else M1 = 8;
INF[12] = MO + M1;



}
ifl d == 13)
{
if(color{13][0} == RED)
MO = 64;
else MO = 32;
if(color[13}{1] == RED)
Mi= 8§
else M1 = 16;
INF{13] = MO + M1 ;
}
}
for(d=0:d<=13;d++)
{
outportb(0x210 INF[d]);
outportb(0x211.d+17);
outportb(0x211,0x0);
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.5404,/T404 - Hex lnverter . ' i . , ‘

Schottky TTL High-Speed TTL Low-Power Schottky TTL - Standard TTL Low-Power TTL
Package . Package . Package . Package N Package
Device Type Device Type Device Type Device Type — Device Type
YPe IcTeImEcr] - TYPe ICTRTMEEF P ICTPMEF = [cTPIMEF PIMKF
SN$2504 13 W | SN5EHBL JQ wIY SNSIL S I wi{ SNSa tidl Wi SNE2L0C J LT
T.L SNILSDL TN SNIENGE JENT ENTLLS(L JIINT ENIL04 JTiNTE SNTILLL DIINT[TE
FIrSeSLL/F 4550810, FLELHELF MEHDL 1D F X fvsasn fvis 3 1y | Faedoe/Fraencs (DT Fi
FAIRCHILD FCitS0¢-FCeSee T el F CIeR04/FCIHEL [OT]AT FOIONL /Y8 3D FE | 7 MIe0LF CENGE O P
7 1 C3108 LA Fri MLSeCe L@ Fi
MOTOROLA : W3S I BT P 1. [ L TP .
Ot 5204 JLNE TM5LL 504 Clasedd G NS [wal CusiLa JER] R
NS.C. DIATLS I T OMILHEL JEINT DAz S04 [ 4T INT C L0 JEANT Fl
TN
PHILIPS NILE0L D NIEHIL kol NILL S04 1 FIHEEt 10 2 .
SeS0L P el WY Sfe-te o H 58464 FT[ad wi
NE
SIGNETICS N72SGe FTHAT|  |wa] Nienoe Zora NTILSGL e T N5 FQIAG
. !
SIEMENS ! . FLR2tI T
FUXTSY . 2L S0L M 1218 £ At
HITACHI HOILEE TiPT HDHLSM P T Heuge o | Cleg
MITSUBISHI WESOMS °T WL S0 P +8320¢ P
= - - T
o {33 ci LS50t €I uPE2SS [N
TOSHIBA 1 » TD3e0¢A PIl
Electrical Cheracleristics SNSLLSO4/SNT4LS04 .
alsclle mzrimum ratings crer cpetaling free-air temerature rang e
Sy 1. YOG w fxratng Hee-es T swsews 1o 125°C .
Ty v wsenve e T B yic Schematics (each gazte)
Serege wmientloe & ge o =IYC W 8¢
recewmnded cperating conaitions .
SNS4L504 SNTeLsCs
N Wom _ Uax | e wom waix i W™T
Suxty attiage, VOO LR) H s L ) 3 L%z v
R ] ] e Py '
Lee BiDal e, iy ¢ [} A 2k %
R LR =18 15 L k4 C !
electricel characteristics over recommended cperating
free-air lemperatute renge o Rl
PARAMETER TEST CONDITIONS 1 MIN TYP T Max]umIT .
Vig Hogreevel npet volage 2 v :
Vit Liacigre! mout vetize oLl Vv
v 2t clemg vonag VCCoMIN, = —1fma -1.8f v
L TE rene r vl T Cheo (Rt ] R3]S T F4]
VoW Higrelevel ouou wotzge go o'l QN1 T v 54T an [l 30 in] tap
Top =MAX 104 {40kt 20w |00 [ 1218} §
. . . Voo =WiN,  Viy= 2v, irpvt Clamp diodes not on
VoL  Lowievel.outowt votiage I = 4T ey v SWELL ISRIAL * circuits. S04 CIACUIT
' o . " -4
" Nl Current at VECTMEX, Vym IV o] (ea 04. ‘LO4 CIRCUITS B
TEUMOM N voitige
hy H gr-ievel indut cu-rent VoL =HMEX | V=21V | A
TR Lowlevel ngut Swrent VEC=MEX, Vi =dlev =c.¢| za
She1-greu 54L S Fenety | —20 =153
[ MA 3 .
0S  outout curens * VECEMAX IS Fomiy 1 =20 "] ™
10CH_ Swanly current VeoatEx To1al, outocts mgh L2 2.4 ma
QL Sudply cutrent Toiel, ouipntyivw 316 ¢.¢l ra
Avecage per gele )
i Susply careat v v p [ .
ce ! ce= {50% duty cscle) ¢ A
" Frocageuoe seizy i.me, s i
PLH tow-te-tghieel wipn__ |vpgesv,  Tamzc. L
* Procagation oeity ime, C = 1SPF, R =2x0
' .
PHL g e1C-low-leve! outnst 0 3] s
Pin Assignments (Top View)
Vee
mE F0 e
0] @
VEE EA EY SA ¥ 4A 2y 1Y 64 €Y GND §Y SA ay vy J
EnBm R Snsninial 7} N e ) S
L N A T Y
NN wE T
' onp
[ ' l[ l 1[ | i HO4 CIRCUIT U304 CIRCUIT
il’ s e ) 1
& 1Y A 7Y JA Y GND | 1A 2Y 24 vog Ja 3Y 44
positive logic ¢ .
Y=k . .. Resistor values shown are nomira! and in ohms.

1For oonthtions shown 23 MIN o MAX, use the #DprorIe Vak SDECITNd LRDHr fecom mensed operating condnions.
. 34N typical vawes are a1 Vo™ SV, Ta=25¢C.
@ Not more tan one output snowd De Snoried at & time, and for SNSEH'/SNTAH' ang SNSIS'/ SNTZS®, owration of short-cirean should 0ot exoeed T seund.
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‘54154 /74154 _4-Line-to- 16-Line Decoder /Demultisiexer
Schottky TLL High- Speed TTL Low-Power Schottky TTL. _Stendard TTL Low-Power TTL
Package Package . Package i Package | Package
Device Type Device Type Device Type Device Type Device TyPs =1
ClPIMKCH C {P[m[cF CIPIMICA CIPIMICF {CiPiMICF]
[ R H R SNS4I% Q- | KU SNS4L154 4Q:
TL T | iy, SNI¢184 2 DING] SNY4L 184 JAUNT®
i ; Lyt L -
FARCHILD T i ! T Feraist ELN i
] ! i ! L i
MOTOROLA 7 ] ; SNIIN [ A
NS.C NI | s OMS4LS 154 i la DMse15¢ k] F D, DOMSAL IS4A ——D TN Ty - PO
.C. | T H T DML S 154 H T OMTA15¢ JTIND FOF OMI4L 1544 PINT TTFD
+ 1 .
> TR I : Py i 1 1
PHILIPS R [ NT4,_ S84 , Ig NI41S4 1 { !
= Py [ t i S FOND]  jod) [T
SIGNETICS ——t — — e o ——
- s 4t | 1 Pt i j Lot
SIEMENS T : H] T FLYidi [ i
[ i [ Pt 1 [
FUJTSU T T ] i P17
[ [ El i [
HITACHI ] I T« Jroiesis P3| M/ W8 T GRn !
" i, Tl | [ 1
MiTSUBISHI [ T 1 T 1 s S EEE
= vl i i Vi ! ]
NzC i i i ‘A «P 32151 o | v T
i i ] P = T ] !
TOSHIBA L ~— —— ] -
Electrical Characteristics SN54154 /SN74154 X .
Function Table
absolute maximum ratings over operating free-air temperature range 154, "L 154 - : -
T
Suopty veitage, V, T 3V | Operating tree-ar SNS4'T 85T 10 I25% ' S Neddadll
[0}
15t voliaoe TE3V ] temperarwe range iswir | 0T 10 0% 2 leicz2Toceafosrznaa S 678 9101112131418
- :_ S!ulgc temperature '."?, ‘ -§5¢C 10 ]”r ' Lt IL Lo oL LS A T “ 0" L
— [ Lt Luw Ntuuunuuuuruuuuu
“ recommended operating conditions i e R e
L L L LN LI B S T I R Mol oM N e e
SNS4(15¢ SN74154 R oo [tmc FRR ML MR R H KN NN .
M'NNOMMAXMINNCMMAX. p e L L S nnunnga«unuuuuuu|
[pF=" e ou L R TR L H Kk wown H N Knn
Sworiy votage, Voo 4.5 § st3iam 5 8.25) v g™ M oo~ i - X MU E MNP NN !
Hhan-levs outout current, ¢y 820 ~800 ) w2 i:L Lt Nﬁhhhrﬂhlrruuuuui
- N - L I "Lt o» LB B R Y L S A S ]
Lom-level outpit cvrrean, Igr 1§ 161 ma .! tepl NN Wl o e it R
Comanng trow o temperature, Ta ~$5 1281 © 0% PLL t LRSI LR R A VRN
electrical characteristics over recommended operating I i1 LIRS il [ P oo
hee-aivlempelllurennge ’Lg!rnu; T L L A R R v
PARMETER » | __TEST CONDITIONS 1 [WMIN TP 1 MAX TUNIT N (N Ly & by ¢
Viw_ Hiovlevel gt voltaos TE3 tv z (Y f R B L R T - "o
vy Low-leve mput voltage 081 v R I khnnuhukunuuuuuh.
vy 1nout clamg voltage VEC=MIN, = —|ze2 ~1.5| ¥ FURA e LS low lew!, ¥ wrgimvant
| . Vee=MIN, vy=2v, | .
VOH  High-lsve! outjast voltage v;c,_c-o.tv _'n':':‘_l‘x’LA z4 34 v Functional Biock Diagram
VCC=MIN, Vi =zv. . N
v <hev | = "
CL  Low-level ovtput vol tage Vi =0.8v. 13, = 16ma 6.2 04f v ;.'!%, v
Inout cutrent at mazmum . @,
' 0ot voltage Voo MAR. v x5 sy Nans T— 5_
L Highoevel mput curromt VCC=MAX, V,=7.4V i 0] .2 i A 7 8,
1) Low-tevsl npat currem VCC=MAX, V=04V T “1.6] ma 62215 w
SHR ) 20 =55 — 3 .
tos Sirt-crewl ovipul currenre vegsMAY, SN Tis pro) mA - 5,
a T
Vog R MAK SKS X s A= -
fee  Suply curem See Note SN u s ™ d - 181 o
trom A, B, C, or D inpurs J @2y 8 a)
‘Pl throwsh 3 levels of log.c I “ Bl weut <8 ¥ o
from &, 8, C. o O inputs veoeo=5v. SA=25T . m L.
PR | hough 3 teveis of fogic CL=ISF, Ry =a00p R M c2 <€ ourpurs
1P M from either strobe input U | s T — S L I3 N
1Py | from ather strobe mput . 18 27| e ey :
s
Pin Assignment (Top View) 2 2 "
: wets otmns 3 . 10}
' L/ ——— ~N - amn
© SRR AR o= X
[TTTTTTT e,
l. e ¢ 0 € 6t 13 oy 0 (ls!IJ
. N .
{ [ " * F— LI
' t.2 3 4 3 6 T a9
Ll HI I alg ;g
. . . s
ﬁ,L_]- N 0 W S ) O J
& e&-‘b%w H B b e -
owtbuts N 154, "L154 4.UNE-TO- SS-EHE DEQODER/DEMULTIPLEXER
Posiive gk : sae funcims tatie NOTE: Ige is meascred with aff iaputs grownded and all outputs open

1Fo conditions shown as MIN or MAX, use the

< 3AN typca) vilves are ot Voo=Sv, Ta=2Be.
*Not mory than one output should be thorted ot a time,
® tPL ™ propagation 820y U, kowe10-hegh-level output
IPHL ™ Propagancn geipy tmc. Mgh-1o-low-level output
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54193,/74193 .Synchronous 4-8it Binary Up/Down Counter (Dual ciock with clear)

NOTES: 1. I0C 15 measured woih 81 ouiputs ooen, Olear and had wouts Founoe. and a'l other
nouts at & 8V,
A. Clear’ overndes 1oag, 6ais. 970 count Inpuls,
8. Wnen OANING 1D, COUNT-BOwA (Ot MuET DE Oh: shen COUNTING BCwN, COUNTD mput
must be hph,

Schottky TTL. " High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package , Package Package Package
Deavice T Device Type Device Type Device Type Device T
e rcTPIMlcr clpimlcr cielmlcr P cTrImlcr Y icTrlmier
SNSILS19) 1@ 'wd) SNsai3 J O} wD{ SNs4aL (83 J
T.L SNIL S J DIND) SN1un J OIND SNML19) 3 DIN
neasiny/hensis | oD fO] FMS4153/F MsIES |0 D)
FAIRCHLD oo/l (83 ) *Of FewuinsFensss fodipd] | o4 -1-F
MOTOROLA SNIE.S193 X MCTd18) PO
NS.C OMS4L S 193 [ DMSEL 193 J DIN Fa.
e Ve DMYLL 5183 OM8 N O DML 192 JOIND F O
PHUPS NULS193 D N1IS3 Q
554193 F iB I W)
SIGNETICS 4 O NI93 F M8 T
SIEMENS FLIT E
FUJITSU LS9 @
HTACH HDL 5197 P O HD2542 Pl
MITSUBISH 1 MILLS 122 P& ME3382 P O
[}
NEC T 1 1 [reises S WPB2IS3 . oy
3 l i
TOSHBA i TDuIs P
' £ms4i 5193 H |
AMD - PRSI | ] [
Electrical Charactleristics SNS4LLS193'SN74L.S193 Pin Assignment (Top View)
. . 4 . T s
sbsolute maximum ratings over operating free-air temperature range ‘___;\;_h ormag m
RIS 8 %
Swowy vou, Voo W1 Opereig Fecar [SRsas| = $8C o 125°C A m'l‘l‘:—u-‘jﬁ_
ot voltage < sV temperaune avae [SKYe1S 0'C w ITC it ': ! Bipfajfnitell
Storege temecetine (ange —€5°C 12 150°C l ] T J l
W ¥ ? Y KR sy by
recommended operating cenditions
© i ¢
SNS4L3193 sh74isiss | o i M gaat
MIN_ NOM MAX I MIN NOWM  WAX 4 b, 0, e e g ¢,
Siwoy vaiuge. Yoo 45 v sslars s sas| v o] 9.1
Hiptieve! opul current, Iny =450 —4% | LA IR IR IERIER IR l t l
Low-evs anput turreny, lop N 4 t| ma WY G §. DRINT L. ¢n a¢
Count treency. fonmt o ] © 28§ Mamz o oy S
Widin of eny 1rout pul e, 1, 20 20 ns ey
Dais setun nme, lgey, p k1 20 ns
. Déts taig ume, ingtg 0 (] nsy T
Ope-eting froe-mit temperature, T a° - &% 125 0 Wy C
elactrical characterislics over recommended operating
froe:air tempersture range
PAAMETER ® TEST CONDITIONSt  |MIN TYP$ MAX | UNIT R
Viy__ Highdeeer snput voltage 2 v <
Vi © Low-iscel inout vo'tage otf v .
vy out camp voltage VEC=MIN, k= ~1mé -1.8] v "
. VCCTMIN, Vigs2v. .
VQ“, Higtrdeved output votage Vi =08V, gy -eX,E 27 3¢ v
VECEWIN, V=2V
VoL  Lewdevel otput voitage Vip= 08V, o =it 02 0.8] Vv
frout carrem 81 maximum . <
=MAX s
y ot virtags Vop=MAX, V= v o] m
g Hiphvweval inpul cwrrent Voo=MaX, Vi=2 av 22| wpa N
hy Lowdsvel wnout current Ve =mMax, vy»dav &) ma ¢
sneaLs | - 20 103
3 4
tos Storraroest ovtput crrente Voo =Max Seas | =70 05 mA i
VECmMAX, Shsers 3 u :
‘e Suwoly current See Note | saN:s W x| "t :
Ime s Wassmm clock freguency 25 32 Mrz °
PLN trom Comnt-wp 10 outout -i? K3 . -
voE =5V, .
ey | Carry ce=s w | ™
WPLH | tom Couni-oown 10 outout - 16 24 *
PML Bortow Tan25C. 15 |l ™ -
Py trom Eutner Count 1o 21 Rl -
=-15pF
PHL | ewot O Cu=15oF, EL) al ™
pL M " J 40
Py Hom Loed 10 eudUt O Ry =22 Ty m ny .
PHL from. Clesr 10 output O el 38| ns°

1For 000w nown 88 MIN o MAX, une

341 typoal waiues ate 81 VOO w SV, TaA=25T.

ONOL mve Than one auiPuT $haUD be SNOrIed at & time,

1PLH S IrE AGRION driey time, lowe10 rpheievel output
IPHL mBrooepation selay time, hgtric-lowdevel ~avtput

he ADOrOONLIE vane 00 heC Wnoer fecommended COLrBling Cond 1wNs 10r tne anphcadle 1wpe.
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54244 /74244

Octal Buffers/Line Drivers/Line Receivers

Schttky TTL .High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Powe: TTL
Package Package . i Package | Package Pacxage
Device Type Device Type Device Type Device Type Device T xae
C|P|MEF Cir|MLcF (CiP{MET CIPIMLF yoe CiPIMEe
T ¢ SNSAL S2as W3l ! st
—d
T.L T SNU_Sru LN ? 1 ,
! s ! [ |
FAIRCHILD I —— : 1
; ~ 1 : T :
MOTOROLA T { $
] { H
NSC s T i I
i . t
PHILIPS - + i :
: ! i
SIGNETICS 7 = T
. { : [
SIEMENS . i
! . T
FUNTSU - z j —
! i P
HITACH! i T T
: i i 1 [
MITSUBISHI : , : : s
! i ! [
NEC : , —
i
1 ti ] 17
TOSHIBA T T 1 T
Electrical Characteristics SNS4L.S244/SN741L.8244
. absolite masmum ratmgs over eperating feaes temperature range Pi . -
. in Assignmen View
Suooly volage VCC W T 0oeratna wecear | sNsais| €57 10 128°C & gnment (TOP )
Ingut voitaoe S5 | temseratwe rasoe  [SNYLS;  OC fo 1€ .
inlaremitier valiage s SV Storaze tempesatre ranoc £5°C 1o 156°C @
S fecommended operatmg conditions
| _isseLszas i SN74LS244 G .
IMIN  NOM  MAX | MIN NOM  MAX .
Swwoly voiam. VEC i a8 5 sstas 5 s.25] v
High-level outout Currest 194 H 12} o 15 a2
Low-lever Oului Currenl, 150 ] 121 200 me
Operaung frec-ar 1emoeratsre. Lo [ 125y 0 1000
electrizal chsracteristics over recommended operating
free-air temoerature range (unless otherwise noted)
PARAMETER TEST CONDITIONS T STELY UNIT
= MIN TYP§ MAX
ViK High-levet InGut voitaoe 2 v =
Vil Low-leve mout votace GE| v == ‘-.:n,r’ =
ViK 1rout camy voitage TVEC=MIN_ Nin — 1ma -8 v )
SNSA1S244 (J EN72 4
Hystereus{VT < ~v7.) {vec=mn 0.2 04 v ¢ Lsz84 1.
VCCTMIN, Vin =2V,
ViL =Vig maz, iOH = ~ ImA 2.4 3.4 1
Vou High-leve! ouipu!l voltage v
VCC=WIN, Viq=2v, N
Viy =0.5v, 1o TMAX
VYoo =MIN, igL > i2ma ‘04
VoL Lowdevel output wotags Viys2v, v
Vi =V mar { oL =2ama 0.5
10TH et e e vecmuex. Tvo-z.v nf :
Oti-s1ate cutout current, yim=2av. -
10ZL  pywetevel valtage appiied ¥ =V mas [V =0.4v i
A o—t aans At manmum Voc=MAX, Vv elv ED
1tn r"‘:”m 1hout cursent, Vag=MAX, V=29V 2] ws
Wy Low-fewel 1nput current VEE=MLAR, ViL =0,iv -0.2{ ma
tos Short-crCust autput crrent & VEC=MAX -4 ~225] ma
heh I
Outouts Mg Voo =MaX 2] 2 .
Outputs low LS4 2 46
1
CC  Suooly ewreant = Oviouts coen me .
outbutls
oravied . L2 2 54
switching characteristics. Veg 5V, Ta  25°C
PARAMETER TEST CONDITIONS MIN  TYP .MAX {UNIT
Prooapation celay teme, - -
PLH fyeto-hgrrieset outout ’ uim
Pronagation gelay lime, Cy =iSF, R =e§72,
PHL  pygn-tortowtevel outout See Mote 2 2 ot -
IPZL__ Oviput enadie time 1o low level 20 30| ns
1PZH  Ouidul enadie tima 10 v level 15 2] o3 -
. Outaut 6 sade time
PLZ pom tow toesl CL=Sof, AL =670, 1 Bl
Outowt sadie rme See Note 2
PAZ  yom tugh tavel . t 10 L
1 For conotions srown as MIN o MA K. wse the aporooriste value specttied unge” operatng 3 N

1 Al 1ypcal values are a1 Vee “SV. T, BT, .
S Mot more then one Output ShOUld De SN Ied 3T 2 e, ANC SurBTiOn Of the Short-oor
NOTE 2 :Load orcut 460 voltage wave frms are shown on gage 3-11.

st ShOWd o1 exceed one second





