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ABSTRACT

Due as this project expect for the aim of
entertainment.So the character of consistance effort
designable a structure similar almost human and easy
in notice for the movement of the robot and use material
the type of valve and cylinder.The detail of valve and
cylinder have be explain them all in this report.
Also the most important is the robot could be done for
any forming of the movement,as we desier use a program
as C code to be™control the project. We are ready to
prepare the detail can be reserch in this report.

When have some one interesting to change this robot to
another character or any forming as desier.

Take the progam as follow as to be modify.
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/*********k**ﬁt******‘k*******kﬁ*******/

/* PROJECT */
/* CONTROL ROBOT BY COMPUTOR */
/* by */
/* KMIT'L */
/* ENGINEER */
/* 3L */

/*******************‘k*****************/

#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
#include <graphics.h>
#include <ctype.h>
#include <bios.h>

char Fontpic[256])(20);
int loadfont(char filename[])
{
FILE *tfile;
Lf((tfile = fopen(filename,"rb"))==NULL) return 0;
fread(&Fontpic,5120,1,tfile);
}

void drawfont(int x,int y,int color,int inchar)
{
int i,3;
for(i=0;i<20;i++)
{
for(j=0;3<8;j++)
{
if(((Fontpic(inchar)[i])>>(7-j))&1))
{
putpixel (x+j,y+i,color);

}

}

void touttextxy(int x,int y,int color,unsigned char St[))

{

int count = 0;

int a = 0;

int test;

while((St(count) !=0)&(count<128))
{
test = (int)st[count);
LE((test==209) || ((test>211)&&(test<220))|]((test>230)
&&(test<239)))
drawfont (x+a-8,y,color, test);
else

{
drawfont (x+a,y,color,test);
a += 8;

}

count++;

FULL_SCREEN()

{
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
blOCR_Jd(37,25,87,58,15,7,8);
outtextxy (58,39, "A");



block 3d(37,63,87,96,15,7,8);
outtextxy(58,77,"B");

block 3d(37,101,87,134,15,7,8);
outtextxy(58,115,"C");
block_3d(37,139,87,172,15,7,8);
outtextxy(58,153,"D");
block_3d(37,177,87,210,15,7,8);
outtextxy(58,191,"E");
block_3d(37,215,87,248,15,7,8);
outtextxy(58,229,"F");

block 3d(37,253,87,286,15,7,8);
outtextxy(58,267,"G");
block_3d(37,291,87,324,15,7,8);
outtextxy(58,305,"H");
block_3d(37,329,87,362,15,7,8);
outtextxy(58,343,"1");
block_3d(550,25,600,58,15,7,8);
outtextxy(571,39,"J3");
block_3d(550,63,600,96,15,7,8);
outtextxy(571,77,"K");
block_3d(550,101,600,134,15,7,8);
outtextxy(571,115,"L");
block_3d(550,139,600,172,15,7,8);
outtextxy(571,153,"M");
block_3d(550,177,600,210,15,7,8);
outtextxy(571,191,"N");
block_3d(550,215,600,248,15,7,8);
outtextxy(571,229,"0");
block_3d(550,253,600;286,15,7,8);
outtextxy(571,267,"P");

block 3d(550,291,600,324,15,7,8);
outtextxy(571,305,"Q");

block 3d(550,329,600,362,15,7,8);
outtextxy(571,343,"R");
block_3d(550,367,600,400,15,7,8);
outtextxy (565,381, "Esc");

}

WAIT_WORK()
{
setviewport(250,30,515,390,1);
clearviewport();
setviewport(0,0,getmaxx(),getmaxy(),1);
FULL_SCREEN();
touttextxy(340,250,GREEN, "PLEASE_WAIT");

}

CLOCK_LATCH()

{
outportb(0x304,0x48);
outportb(0x304,0x40);
outportb(0x300,0x00) ;
outportb(0x301,0x00);
outportb(0x302,0x00);
outportb(0x304,0x48);
outportb(0x304,0x40);

}

CLOCK_LATCH1{()
{
outportb(0x304,0x49);
outportb(0x304,0x40);
outportb(0x300,0x00) ;
outportb(0x304,0x49);
outportb(0x304,0x40);



}

CLOCK_LATCH2 ()

{
outportb(0x304,0x4a);
outportb(0x304,0x40);
outportb(0x301,0x00);
outportb(0x304,0x44);
outportb(0x304,0x40);

}

CLOCK_LATCH3()
{
outportb(0x304,0x4b);
outportb(0x304,0x40);
outportb (0x302,0x00);
outportb(0x304,0x4b);
outportb(0x304,0x40);

}
void main()

{

int a=0, b=0, ¢ =0, d 0;
int e =0, £ =0, g =0, h=0;
int k=0, 1 =0, m=0, n=.0;
int o=0, p=0, =0, r=0;
int 8 = 0, t 0, u = 0;

int key,keyl, key2;

int gdriver = DETECT,gmode;
initgraph(&gdriver, &gmode,"");
if(!loadfont("normal.fon"))
setcolor(7);

rectangle(l,1,638,478);
setfillstyle(1,7);
floodfill(100,100,1);

block 3d(9,9,629,465,8,7,15);
block_3d(30,455,608,415,8,0,8);
block_3d(35,450,603,420,15,7,15);
block_3d(30,405,95,20,0,7,0);
block_3d(608,405,543,20,0,7,0);
block_3d(110,405,528,20,15,7,15); .
settextstyle(TRIPLEX_FONT,HORIZ_DIR,4);
outtextxy (140,418, "CONTROL ROBOT BY PC");
FULL_SCREEN();
block_3d(37,367,87,400,15,7,8);
outtextxy(56,381,"F1");
outtextxy(50,432,"F1 = HELP");
outtextxy(510,432,"ESC = EXIT");

outportb(0x303,0x80);
outportb(0x307,0x80);
outportb(0x304,0x00);
outportb(0x304,0x40);
outportb(0x300,0x03);
outportb(0x304,0x49);
outportb(0x304,0x40);
outportb(0x300,0x00);
outportb(0x301,0x00);
outportb(0x302,0x00);
outportb(0x304,0x48);
outportb(0x304,0x40);

/ﬁ*******ﬁ**ﬁ********'ﬁ*****'h*******t**************h****ﬁ*ﬁ*****ﬁtﬁ***h/

/* CONTROL BODY */
/**********************ﬁ*******************************************ﬁ**/



do

{
key = bioskey(0);
switch(key)
{

case Ox1E41

{

if (a == 0)
{
block 3d(37,25,87,58,8,7,15);
outtextxy(59,40,"A");
block_3d(37,63,87,96,15,7,8);
outtextxy(58,77,"B");
outportb(0x300,0x01);
CLOCK_LATCHI();

a = a++;
b = 0;
}
else if (a == 1)

{
block_3d(37,25,87,58,15,7,8);
outtextxy(S8,39,"A");
outportb (0x300,0x01);
CLOCK_LATCH1(); "
a = a--;

}

}

break;

case 0x3042
{
if (b == 0)

{
block 3d(37,63,87,96,8,7,15);
outtextxy(59,78,"B");
block_3d(37,25,87,58,15,7,8);
outtextxy(58,39,"A");
outportb(0x300,0x02);
CLOCK_LATCHI1();

b = b++;

a=0;

} )
else if (b == 1)

{
black_3d(37,63,87,96,15,7,8);
outtextxy(s8,77,"B");
outportb(0x300,0x02);
CLOCK_LATCHI();

b = b--;

}

}

break;

case 0x2E43

{

if (c == 0)
{
block_ 3d(37,101,87,134,8,7,15);
outtextxy(59,116,"C");
outportb (0x300,0x04);
CLOCK_LATCHI();
C = c++;
}

else if (c == 1)



block 3d(37,101,87,134,15,7,8);
outtextxy(58,115,"C");
outportb(0x300,0x04);
CLOCK_LATCH () ;
c = c-—;
}

}

break;

case 0x2044

{

if (d == 0)

R
block_3d(37,139,87,172,8,7,15);
outtextxy(59,154,"D");
outportb(0x300,0x08);

CLOCK LATCH1():;
== a++;
}

else if (d == 1)

{
block_3d(37,139,87,172,15,7,8);
outtextxy(58,153,"D");
outportb(0x300,0x08);
CLOCK_LATCH1();

== gde--;
}

}
break;

case 0x1245 :
{
if (e == 0)

{
block 3d(37,177,87,210,8,7,15);
outtextxy(59,192,"E");
outportb(0x300,0x10);
CLOCK_LATCHI();

e = ett;
}
else if (e == 1)

{
block_3d(37,177,87,210,15,7,8);
cuttextxy(58,191,"E");
outporth(0x300,0x10);
CLOCK_LATCH1();

e = g--;

}

}

break;

case 0x2146

block_3d(37,215,87,248,8,7,15);
outtextxy(59,230,"F");
outportb(0x300,0x20);
CLOCK_LATCH1();
£ = f++;
}

else if (f == 1)

{
block 3d4(37,215,87,248,15,7,8);



outtextxy(58,229,"F");
outportb (0x300,0x20);
CLOCK_LATCH1();
f = f-—;
}

}

break;

case 0x2247

{

if (g == 0)
{
block 3d(37,253,87,286,8,7,15);
outtextxy(59,268,"G");
outportb(0x300,0x40);
CLOCK LATCHI1();
g == a++;
}

else if (g == 1)
{
block 3d(37,253,87,286,15,7,8);
outtextxy(58,267,"G");
outportb(0x300,0x40) ;
CLOCK_LATCH1();
g == g-——;
}

}

break;

case 0x2348
{
if (h == 0)

{
block_3d(37,291,87,324,8,7,15);
outtextxy(59,306,"H");
outportb(0x300,0x80);
CLOCK_LATCH1();

h = h++;
}
else if (h == 1)

{
block_3d(37,291,87,324,15,7,8);
outtextxy(58,305,"H");
outportb(0x300,0x80);
CLOCK_LATCH1() ;

h = h~-;

}

}
break;

case 0x1749
{
if (k == 0)

{
block 3d(37,329,87,362,8,7,15);
outtextxy(59,344,"1");
outportb(0x301,0x01);
CLOCK_LATCHZ();

k = k++;
}
else if (k == 1)

{
block_3d(37,329,87,362,15,7,8);
outtextxy(58,343,"1");
outporth(0x301,0x01);



CLOCK_LATCH2();
k = k==
)

}
break;

case 0x244A
{
1f (1 == 0)

{
block_3d(550,25,600,58,8,7,15);
outtextxy(572,40,"J3");
outportb(0x301,0x02);
CLOCK_LATCHZ();

1 = 1++;
}
else if (1 == 1)

v

\
block_3d(550,25,600,58,15,7,8);
outtextxy(571,39,"J");
outportb(0x301,0x02);
CLOCK_LATCH2();

1 = 1--;
}
}

break;

case 0x254B
{
if (m == 0)
{
block 3d(550,63,600,96,8,7,15);
outtextxy(572,78,"K");
outportb(0x301,0x04);
CLOCK_LATCH2() ;
m = mt+;
}
else if (m == 1)
{
block_3d(550,63,600,96,15,7,8);
outtextxy(571,77,"K");
outportb(0x301,0x04);
CLOCK_LATCH2() ;
m = m-~=;
}

}
break;

case 0x264C
{
if (o == 0)

{
block_3d(550,101,600,134,8,7,15);
outtextxy(572,116,"L");
outportb(0x301,0x08);
CLOCK_LATCHZ();

o = O+t
}
else if (o == 1)

{
block_3d(550,101,600,134,15,7,8);
outtextxy(571,115,"L");
outportb(0x301,0x08);
CLOCK_LATCH2 () ;

o = o--;



}
}

break;

case 0x324D

{

if (p == 0)
{
block_3d(550,139,600,172,8,7,15);
outtextxy (572,154, "M"});
outportb(0x301,0x10);
CLOCK LATCH2();
P = pt+;
}

else if (p == 1)
{
block_3d(550,139,600,172,15,7,8);
outtextxy (571,153, "M");
outportb(0x301,0x10);
CLOCK_LATCH2() ;
p = p~—
}

}

break;

case Ox314E
{
if (g == 0)

{
block_3d(5%0,177,600,210,8,7,15);
outtextxy(572,192,"N");
outportb({0x301,0x20);
CLOCK_LATCH2 () ;

q = qtt;
)

else if (q == 1)
{

block_3d(550,177,600,210,15,7,8);
outtextxy (571,191, "N");
outportb(0x301,0x20);
CLOCK_LATCH2();
q = q-=7
}

}

break;

case 0Ox184F
{
if (r == 0)

{
block_3d(550,215,600,248,8,7,15);
outtextxy(572,230,"0");
outportb(0x301,0x40);
CLOCK_LATCH2();

r = r++;
}
else if (r == 1)

{
block 3d(550,215,600,248,15,7,8);
outte .txy(571,229,"0");
outporth(0x301,0x40);
CLOCK_LATCH2():

r = r—--—;

}



break;

case 0x1950 :
{
if (s == 0)

{
block_ 3d(550,253,600,286,8,7,15);
outtextxy(572,268,"pP");
outportb(0x301,0x80);

CLOCK LATCH2();
S = S:+;
}

else if (s == 1)

{
block_3d(550,253,600,286,15,7,8);
outtextxy(571,267,"P");
outportb(0x301,0x80);
CLOCK_LATCH2();

s = g-—=;

}

}

break;

case 0Ox1051 :

{

if (£t == 0)
{
block_3d(550,291,600,324,8,7,15);
outtextxy(572,306,"Q");
outportb(0x302,0x01);
CLOCK_LATCH3 () ;
t = t++;
¥

else if (t == 1)
{
block 3d(550,291,600,324,15,7,8);
outtextxy(571,305,"Q");
outportb(0x302,0x01);
CLOCK_LATCH3{();
t = t-—;
}

}

break;

case 0x1352 :

block_3d(550,329,600,362,8,7,15);
outtextxy(572,344,"R");
outportb(0x302,0x02) ;
CLOCK_LATCH3();
u = u++;
}

else Lf (u == 1)

{
block_3d(550,329,600,362,15,7,8);
outtextxy(571,343,"R"});
outportb(0x302,0x02);
CLOCK_LATCH3();

u = u--—;

}

}

break;



/ii**tﬂ**ﬁﬁ****k***ﬁ***ﬁik*******************************ﬁ************/

/* MENU SELECT */

/************t*******t*ﬁ*********************************ﬁ************/

case 0x3b00
block_3d(37,367,87,400,8,7,15);
outtext-y(57,382,"F1");
{
n = 0,
block_3d(117,25,240,185,15,7,8);
block 3d(127,35,230,175,8,7,15);
block_3d(132,40,225,80,15,7,8);
block_3d(132,85,225,125,15,7,8);
block_3d(132,130,225,170,15,7,8);
do
{
keyl = bioskey(0);
switch(keyl)
{
case 0x5000

{

n++;

if(n == 1)
{
block_3d(132,40,225,80,8,7,15);
outtextxy (148,55, "FUNC_KEY");
}

else if(n == 2)
{
block 3d(132,40,225,80,15,7,8);
block 3d(132,85,225,125,8,7,15);
outtextxy (144,100, "PRESENTER" ) ;
}

else if(n == 3)
{
block_3d(132,85,225,125,15,7,8);
block_3d(132,130,225,f70,8,7,15);
outtextxy (147,145, "SEQUENCE");
}

else if(n == 4)
{
n=1;
block_3d(132,40,225,80,8,7,15);
block_3d(132,130,225,170,15,7,8);
outtextxy(148,55, "FUNC_KEY");

}
}

break;

case 0x4800

{

n=-=;

if(n == 2) .
{
block 3d(132,130,225,170,15,7,8);
block_3d(132,85,225,125,8,7,15);
outtextxy (144,100, "PRESENTER") ;
}

else if(n == 1)
{
block_3d(132,85,225,125,15,7,8);
block 3d(132,40,225,80,8,7,15);
outtextxy (148,55, "FUNC_KEY");
}

else if(n <= 0)



{
n = 3;

block_3d(132,40,225,80,15,7,8);
block_3d(132,130,225,170,8,7,15);

outtextxy(147,145,"SEQUENCE");

}
}

break;

case Ox1lcOd:
{
if(n == 1)
{
setviewport(250,30,515,390,1);
clearviewport();

setviewport (0,0,getmaxx(),getmaxy(),1);
touttextxy (315,60, YBLLow,"-%ovmr¢6-ai+¢ln{rﬂ}ﬁikl")
touttextxy (315,90, YELLOW, "ghhhhjj");

touttextxy(270,130,CYAN,"A é
touttextxy(270,150,CYAN,"B
touttextxy(270,170,CYAN,"C
touttextxy(270,190,CYAN,"D =

touttextxy(270,210,CYAN,"E

%Lﬂ-%en )i
= 30=] 86 40yT") ;
= 7l rﬁ%en"h

touttextxy(270,230,CYAN,"F = VY Loyt") i
touttextxy(270,250,CYAN, "G = plddsfr");
touttextxy(270,270,CYAN,"H =60= Slr”) s

touttextxy(270,290,CYAN,"I = %=0B0ySjy");
touttextxy(400,130,GREEN,"J = g=iZptdSiy") ¢
touttextxy(400,150,GREEN, "K = i{a®yta{Byi");
touttextxy(400,170,GREEN, "L = aad=dld. Jur);
touttextxy(400,190,GREEN,"M = {aﬂlﬁﬁ "
touttextxy(400,210,GREEN,"N = ag ")
touttextxy(400,230,GREEN,"O = Ieg;]¥4");
touttextxy(400,250,GREEN,"P = Llogrl|");
touttextxy{400,270,GREEN,"Q = Jﬁ4jﬂi )i

= 3

touttextxy(400,290,GREEN, "R
touttextxy(275,360,GREEN, "Esc

)

else if(n == 2)

{
setviewport (250,30,515,390,1);
clearviewport();

= —lawrxiwh“ﬁﬁmﬁ=64+ll=r%l")

setviewport (0,0,getmaxx(),getmaxy(),1);

tauttextxy (345,40, YELLOW, "¢ ]ﬂr )i

touttaxtxy (290,65, CYAN'"jWT Agdglaw  LLLbgrsdplaipon);
touttextxy(290,85,CYAN," byl I-I;EH )i
touttextxy(290,105,CYAN, "yT r~J bl ="
touttextxy(290,125,CYAN, "gyr + "):
touttextxy(290,145,CYAN, "dq1 &= ¢4

touttextxy(290,165,CYAN, "
touttextxy(340,190,YELLOW, "=y ¢
touttextxy(290,215,CYAN, "=, =r
touttextxy(290,235,CYAN, "=
touttextxy(290,255,CYAN, "=.
touttextxy (325,285,GREEN, "4;6
touttextxy (312, 305, GREEN,“
touttextxy(320,325,GREEN,"n
touttextxy (290,345, RED,"$ﬂW
touttextxy(3:3,365,RED, "asoyii
}

-

z

else if(n == 3)

{
setviewport(250,30,515,390,1);
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clearviewport();
setviewport (0,0,getmaxx(),getmaxy(),1);

touttextxy(290,65,RED, "PRESS F2
touttextxy(290,85,RED, "PRESS F3
touttextxy(290,105,RED, "PRESS F4
touttextxy(290,125,REH, "PRESS F5
touttextxy(290,145,RED, "PRESS F6
touttextxy(290,200,GREEN, "ESC

do

{

key?2

= bioskey(0);

switch({key2)

{

case 0x3c00

{

WALIT_WORK();
outportb(0x300,0x51);
outportb(0x301,0x12);
outportb(0x302,0x81);
CLOCK_LATCH();
outportb(0x300,0x26);
outportb(0x301,0x56);
outportb(0x302,0x54);
CLOCK_LATCH();
outportb{0x300,0x79);
outportb(0x301,0x18);
outportb (0x302,0x50);
CLOCK_LATCH() ;
outportb(0x300,0x57);
outportb(0x301,0x30);
outportl(0x302,0x00);
CLOCK_LATCH() ;

}

break;
case 0x3d00

{
WAIT_WORK();

delay(1000);

outportb (0x300,0x20);
outporth(0x301,0x11);
outportb(0x302,0%40);
CLOCK_LATCH () ;
outportb(0x300,0x12);
outportb(0x301,0x50);
outporthb(0x302,0x29);
CLOCK_LATCH () ;

outporth(0x301,0x13);

outportb(0x302,0x20);
CLOCK_LATCH() ;
}

break;
case 0x3e00

{

WAIT_WORK();
delay(1000);

outporth (0x300,0x30);
outporth(0x301,0x27);
outporth(0x302,0x29);
CLOCK_LATCH() ;
outporth(0x300,0x17);
outporth(0x301,0x78);
outporth(0x302,0x30);
CLOCK_LATCH();
outport){0x300,0x60);

f
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outporthb(0x301,0x69);
outportb(0x302,0x29);
CLOCK_LATCH();
}
break;
case 0x3f00
{
WAL _WORK() ;
deluay (1000);
outportb(0x300,0x36);
outporthb(0x301,0x50);
outportb{0x302,0x70);
CLOCK_LATCH() ;
outportb(0x300,0x11);
outporth(0x301,0x22);
outportb(0x302,0x33);
CLOCK_LATCH() ;
outporth(0x300,0x40);
outporthb(0x301,0x80);
outportb(0x302,0x81);
CLOCK_LATCH();
}
break;
case 0x4000
{
WAIT_WORK();
delay(1000);
outportb (0x300,0x51);
outportb(0x301,0x12);
outportb(0x302,0x81) ;
CLOCK_LATCH() ;
outportb(0x300,0x51);
outportb(0x301,0x12);
outporth(0x302,0x81);
CLOCK_LATCH() ;
outportb(0x300,0x51);
,outportb(0x301,0x12);
outportb(0x302,0x81);
CLOCK_LATCH() ;
}
break;
}
}
while(key2!=0x011b);
setvjewport (250,30,515,390,1);
clearviewport();
setviewport (0,0,getmaxx(),getmaxy(),1);
seteolor(7);
yvectangle(250,30,515,390);
satfillstyle(l,7);
floodfill(300,150,7);
}
}
break;
}
}
while(keyl!=0x011b});
block_3d(550,367,600,400,8,7,15);
outtextxy (566,382, "Esc");
“elay(500);
block 3d(37,367,87,400,15,7,8);
outtextxy (56,381, "F1");
block 3d(550,367,600,400,15,7,8);
outte;txy(565,381,"Esc");
setviewport(117,25,240,185,1);



clearviewport();
setviewport (0,0,getmaxx(),getmaxy(),1);
setcolor(7);
rectangle(117,25,240,185);
setfillstyle(l,7);
floodfill(190,100,7);
}
break;
}
}
while(key!=0x011b);
block_3d(550,367,600,400,8,7,15);
outtextxy(566,382,"Esc");
delay(500);

closegraph();
}

block_3d(start_x,start_y,end_x,end_y,up_color,square_color,down_color)
int start_x,start_y,end_x,end_y;
int up_color,square_color,down_color;

{

struct solid_square
{
int x ;
int y ;
}
solid_square(4),up _shade(6),down_shade([6];
solid square(0].x = start x ; solid square(0).y = start_y ;
solid_square[l].x = end_x ; solid_square[l).y = start_y ;
solid_square(2).x = end_x ; solid_square(2]).y = end_y ;
solid_square(3}).x = start x ; solid_square(3].y = end_y ;
up_shade{0).x = start_x ; up shade(0].y = start_y H
up_shade[l]).x = end_x : up_shade[l].y = start_ y ;
up_shade[2).x = (end_x)-1 ; up_shade([2].y = (start_y)+1 ;
up _shade([3).x = (start x)+1 ; up_shade[3].y = (start_y)+1 ;
up_shade[4).x = (start_x)+1 i up_shade(4).y = (end_y)-~1 ;
up_shade(5).x = start_x 7 up_shade(5].y = end_y i
down_shade(0]).x = start_x i down_shade(0).y = end_y ;

down_shade{1l).x = (start_x)+1 ; down_shade(l].y = (end_y)-1

’
down_shade(2}.x = (end_x)-1 ; down_shade(2].y = (end_y)~-1 H
down_shade(3}.x = (end_x)-1 i down_shade([3).y = (start_y)+1 ;
down_shade(4).x = end_x ; down_shade(4).y = start_y H
down_shade{5).x = end_x ; down_shade(5).y = end_y H

setcolor(0);

/* rectangle((start_x)-1,(start_y)-1,(end_x)+1l,end_y);
rectangle((start_x)-2, (start_y)-2, (end_x)+2, (end_y)+1);*/
setfillstyle(l,square_color);

fillpoly(4,so0lid_square); -
setfillstyle(l,up color);

fillpoly(6,up shade);

setfillstyle(l,down_color);

fillpoly(6,down_shade);
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TYPES SN74LS139A, SN74S139A SN54LS139A, SN545139A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

RAEVISED APAIL 1983

* Designed Specifically for High-Spesd: SNSALS139A, SNS4S139A ... J PACKAGE
. SN74LS139A, SN745139A ... D OR N PACKAGE

Memory Decoders
Data Tranamission Syutoms (TOP VIEW)
X %" Two Fully independent 2-to-4-Line 16 Uhs[vee
Docodon/Domuhlploxon 1A(J2 sJ26
180> 14024 .
Schonky Clamped for High Performance 1vo(Js nfl28
Plckage Options Include Standard Plastic wijs s2]avo
. B%(N) and Ceramic (J) 300-mil Dual-In-Line 2(Je  unfjan
. "‘ *Packages, Plastic Small Outiine (D) and 1w3(r " ofl2Y2
: unmlc Chip Carrier (FK) Package GND(]s 9[]2Y3
. 3& pllon ' .
! ; SNSALS139A, SN54S139A .. FK PACKAGE .
Thess Schottky-clamped TTL MS! circuits are designed . (TOP VIEW) =

';{ ;’;'lo be used in high-perf y decoding or
% data-routing applications requiring very short propags-
; don delsy times. In high-performance memory systems
_’ M degcodars can be used to minimizs the effects of

. . atem decoding. When employed with high-spsed
" ¥ memories utifizing & fast enable circult the delay times of
T wFM dacodecs, and the ensble time of tha memory are

bv the Schottiy-clamped system decoder is negfigibt
~“ ’_7"0 cireuit comprises two Individual two-fine to four-line
decoders in » single pach The active-low enabls in-

: 'u of these decoders/demultiplexers fasture fully bul-
1 lnd mpuu, each of which. represents only one nor-
nﬁxed load'to its driving circult. All Inputs are clamped
‘mh high-performance Schottky diodes to, suppress
hﬂlngina and to simplify systam design, The .
Uiy . loi I} R - NNy &
= SNSILS139A and the SN548139A are characlerized lor B 7
. A

(A 0 1o 70°C. m b
g ENABLE 1 LRV

12) u

1A >—yb
FUNGTION TABLE SELECT = —:D’ﬂ"’
NPUTS Lig .L._D;

OATA
INPUTS }
OUTPUTS . ouTPUTS
ENASLE | SELECT v 12 5vo
] 8 A|voyiv2vyld = 118) ’
: (11
" * x| 7 "R ENABLE 2G ; 1. v
L L LiL H HH {10}
“ av2
L Lt Hinm L HH 114 :D_
L WLl LK SELECT “""“D‘f {> [ EL
L Wl momw INPUTS m'—“lDo— 3
v:",. : M+ high level, L = low tevel, X = lrrelevent
2\ il ) _’ Pin numbaers shown on logic notation sre for D, J or N packages. -~



TYPES SN74LS139A, SN74S130A, SN54LS139A, SN54S130A B!
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS ‘ 5§
schematics of inputs and outputs
EQUIVALENT OF EACH EQUIVALENT OF EACH
INPUT OF ‘LS1I9A INPUT OF °S129A

Vee

INPUT INPUT

TYPICAL OF CUTPUTS., TYPICAL OF OUTPUTS
OF 'L$139A OF '3130A

Vee
120 SINOM

{ Operating lree air temperature range: SNS4LS139A, SN54S139A .. ......... taeseseneneanaan —~55°C1o I?S:C - o
' . : SN74LS13OA, SNSASIFOA . terrnerernnennenennennnn... . 0°C1o70°C.,
\ Storoge temperature L L eeeraraanaa Sisseseessarneenean —~65°C 10 150°C -

. NOTE 1: Valtage values are with resnect 1o network ground 1erminal,




.« TYPES SN745139A, SN545139A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

. . . recommended operating conditions
. . * : SN54S130A SN748130A NIt
MIN NOM _ MAX | MIN NOW MAX
) ' . Vee  Suboly valtage a8 s 88 | 478 s 825 | V
Vin  Highlevel input voltsge ? 2 ' v
, . _!&' Lovelrvel inpul voltage [X] 3 08| V .
Io  Hibhelevet outpul current . -1 -1 mA
loL"_ Lovelevel output current - W% (70| mA
Ta  Operaling Iree-sir \empevaiure A . B 1) 2% 0 DT 2 e

slectrical characteristics over rteccommended operating free-air temperature range {unless otherwise noted)

SNS4S19A
PARAMETER ! . TEST CON?ITIONS' L SN748130A uNIT
MIN TYP: MAX
Vix LVee = MIN, h=18mA -1.2
v VeCc »MIN _ Viy=av, . VL =08V, SNSas’ 2.5 3.4 v ,
oH lon = - 1mA F < - [SN7as 2.7 3.4
. . | Vec =~ MIN, Vi = 2V, ViL =08V,
vou iR - 2008 \J 05| v
[} Vee = MAX, | V=55V 1] mA
" Vee = MAX, V=27V ; 50 | A
[ vee = MAX,  Vi= 0.5V X -2 mA
. iost Veg = MAX -40 ~100 §{ mA
: ) SN545° 60 90
Ice . Vce = MAX,  Qutputs enabled snd open T 050 mA
1F o7 condrtions shown a1 MIN or MAX, use the value fied under 0 L
TAR1ypical values e Bt Ve = BV, Ty = 25°C,
SNot more Ihan one output shawid be shorted at ¢ time, snd duration ef the shert chrcuit lest should not encesd one spcond., i B .
switching characteristics, Voc = 5 V, TA = 25°C (see note 2)
' ' - BN54S130A . ',
.o FROM T0 LEVELS | e .
L. PARAMETER TEST CONDITIQNS BN748130A UNIT| °
o (INPUT) tQUTPUT) : OPF DELAY TR TETY Lo
[ [Ty . . - s 1.8 LEB
° . "HL ai".’y Mv' ) ' . ses sam .o . "5 ‘o d "' kad *
: ' Setect - T . 7 2 m] oo
: 1PLH : j Ry, » 280 Cp = 18p8 : ‘
S PHL i ce o3 LR, Sk T8 | m
et 4% O [ R e e e S tlml
’ ' ' ! IPHL Enable. | - Any 2‘ » 85 .« 10 ) ' .
. € 1pL 1 = Propagstion delay time, low 10 high-tevel ouiput - et .
Py ® Propagstion delay time, high 1o low-level output . . N N
NOTE 2: See General Informstion Section lor load circuits snd voltage wavelorms, o ‘- v
W .




[

TYPES SN741.5245, SN54LS245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

OCTOBER 1976 - REVISED APRIL 1585

Bi-directional Bus Transceiver in a High-

SN54L5245 ... J PACKAGE

s .
14
Density 20-Pin Package SN74L5245 ... DW OR N PACKAGE
E. " g . (TOP VIEW)
!} o 3.State Outputs Drive Bus Lines Directly
: i o]t U vee .
"] » PNP Inputs Reduce D-C Looding on Bus Lines A2 151G
"1 ¢ Hysteresis ot Bus Inputs improve Noise a3 s0s1
Lo Margins ade v0e2
! a]s  8Jes3
i o Typical Propagation Delay Times, asCle 1504
v Lo Port-to-Port . . . B ns . > asC? . 1a[ss - c
arlje  1[Jes ’
ot 10H as(e  1z2()87 R
' TYPE {SINK {SOURCE oo v[]es -
CURRENT). CURRENT]
SNSALS245 12 mA 12 mA . : ‘e
Siffufs 242 ke, 'SNS4L5245 ... FK PACKAGE
. description L m ‘(I'OP VIEW)

e 9

S These octal bus wansceivers are designed for asyn-
chionous two-way communication between data
buses. The control function impl ion minimi
external timing va&ultomoms.

Tha duovices sflow data itansmission from the A bus o
the B bus or from the B bus 10 the A bus depending
upon the logia level at the diréction control (DIR) input,
The enable input (G} can ba used to disable the device
so that the buses are sfisctively isolared.

The SNS4LS245 Is characterized lor operation over the
full military temperature range of =55°C 10 126°C. The
SN741.5245 Is characterized for operation (rom 0°C to

70°C.
schematics of inputs and outputs’ FUNCTION TABLE
++ . |FQUIVALENT OF EAGH INPUT [ TYPIGAL QF ALL QUTPUTS ENADLE DIREGTION
Ve oo e= Vg ") % CONTROL | ORERATION
vee —= ===~ 50 3 NOM DR
. b fOM _____K_—_'{]‘ L v B rla1a to A bus
! weut—f ¥ L H., A dats to 8 bus
k —Q-OUTFUT . H X Isolation . '
5 iE o l l H » high lavel, L * low level, X * irrelevant
. R




TYPES SN74L5245, SN54LS245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

.

lagic symbol

g3 ~legs
ot IEN1IBA)
‘-ﬁ: 3EN2 [AD)
L
a2 [vr «q o j"—a—'m
t o D 2V
a2 07} g,
Azt | . SRR
A | s 1150 5
518 LT
ag 12 03 gy
Az 8 ; WL W
ag 12 i 111

logic diagram {positive logic)

DIR

Al

A3

A4

AS

A8

Ad

Pin numbers shawn on logic notation are lor DW, J or N pachages.

. . . . : Ly mees ey sersa [IREEN A
absolute maximum ratings over operating fres-air temperatura range (unless otherwise noted)

b e s

Supply voltage, Ve (see Note 1) - ... .......

fnput voltage

cmn ewenae var e

Ao CA
l/ ’.—% . flll
7\0-‘ un 8
w' [U/I\T )
{5} ID/[\C< .
- ’j\g} 118} 8t
{6) IH/'\C_ - —
T_ﬂ/ ] 13
L, ) g B
’—JE] 02 o,
N
] 5—
: —j\‘[ﬂ 1AL

Off-state output voltage
Operating free-air temperature range: SNS4LS’

Sinroge termnperature rangae -

SN74LS*

NOTE 1 Vottag valing sre weth susionet 16 tirrtwenth ogeeassrad beesnsonal,

-55°C 10 125°C
0'Ci070°C
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'GCTAL BIDIRECTIONAL
L'RANSCEIVER WITH
l°STATE INPUTS/OUTPUTS

'l‘,"rha MC54/74F245 contains eight noninverting bidirectional bufifers with
4-state outputs and is intended for bus-oriented applications. Current sinking
“'¢apability is 24 mA atthe A ports and 64 mA at the B ports. The TransmiVRe-
lceive (T/A) Input determines the direction of data flow through the bidirectional
’uanscaiver. Transmit (active HIGH) enables dala Irom A poris to B ports; Re-
- 'Seive (active LOW) enables data from B ports 1o A ports. The Output Enable
- 'nput, when HIGH, disables both A and B porls by placing them in a high-Z
" condition, y
's Noninverting Butfers

MC54/74F245

OCTAL BIDIRECTIONAL
TRANSCEIVER WITH 3-STATE
INPUTS/OUTPUTS

FAST™ SCHOTTKY TTL

s’ Bidirettional Data Path JSUFFIX
.+ B Outpuls Sink 64 mA - CERAMIC
‘s ESD > 4000 Volts CASE 732-03
N ”
f" CONNECTION DIAGRAM (TOP VIEW)
;" Ve¢ OFE By B By B8 By B Bg B
~_[o] o] [8] [} [is] [is] [1a] [ia] [12] [w] N SUFFIX
o - i ‘ PLASTIC
X CASE 738-03
; A I 67 | 67] E?l 67 20
. 1
H .
. e B o = iy
i DW SUFFIX
g 20 “$oic
SNSRI 0 N P [ Y i O 1 R 3 2 (R 1 R 3 I ) ¢~ J JersETs100
‘?'- T A A A A A A5 A A GND _
'"FUNCTION TABLE ORDERING INFORMATION
‘Inputs MCS4FXXXJ Ceramic
OE Ty - . e . MCT74FXXXN Plastic
; L i e H = HIGH Voltage Level MGTAEXXXDW  SOIC*
: , L |.BusBDalaloBusA = i Fa )
L H | BusADataloBusB ;:;(;nw‘\g:qo Lovel
. l H X | High-Z State
e GUARANTEED OPERATING RANGES
Ol
i a- Symbol Parameter Min . Typ Max Unit
o vee Supply Vollago 54,74 45 5.0 55 v
TA Operaling Amblent Temperature Rango . . 54 ~55 25 125 *C
s 74 0 25 70
lony Output Currenit — High An Outputs . 54,74 baa -3.0 mA
74 24 TmA
log Output Current — Low An Outputs
54 20 mA
: ] 54 -12
; lon Qutput Cuv:enl — High By, Outputs 74 15 m{\
l: lo, Qutput C_urmnl -~ Low By, Outputs 3: ' ;3 mA
FAST AND LS TTL DATA

4-115




- " MC54/74F245

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specilied)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 20 v Guarantead input HIGH Voltage
viL Input LOW Voltage 0.8 v Guaranteod Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 v N = =18 MA Vee = MIN
VoK Quipul HIGH Voltage, Ap Outputs | 54,74 | 2.4 3.3 v IoH = ~3.0 mA Voo =450V
74 2.7 33 v IoH = -3.0 mA Veg =475V
54,74 | 24 34 vV | loy=-3.0mA Voo = 4.50V
‘ VoH Output HIGH Vallage, By Outputs | 74 | 27 | 24 V | lon=-30mA | Vgo=475V
) . 54 | 20 vV | log=-12mA VoG =450V
74 20 v 10K = ~15 MA :
VoL Output LOW Voltags, Ap Outputs 54 | 0.35 05 ) V.. loL=20mA . Vog = MIN
] 74 035 | 05 v | loL=24mA
VoL Output LOW Voltage, By, Oulpuls 54 -] 055 V | loL=48mA vee = MIN
74 0.55 V ] loL=64mA
. 10zH + 4 | Output Of Current HIGH 70. | pA | vour=27Vv Ve = MAX
lozL + . | -Output Off Current LOW -650 | mA | Voyr=05V Voo = MAX
QE, T/R Inputs 20 RA ViNw 2.7V s
N, Input HIGH Current OE, T/R Inputs . 100 pA ViNE7OV Voo = MAX
) Aq, Bpy Inputs 10 | mA | viy=s5V
T/R Input -08 | mA T
i Input LOW Current OE Input -1.2 mA | ViN=05V Ve = MAX
log Oulput Short Clreuit An Oulputs -60 -150 | mA | Vour=GND Veom=MAX
Current {(Noto 2) 8y, Outputs =100 -225 | mA | Vour=GND Voo MAX‘d
IcCH Power Supply Current HIGH \ ¢ 90 mA | Voo = MAX, Outputs HIGH
lccL Power Supply Current LOW 120 | - mA -] Voo = MAX, Outputs LOW
lccz Power Supply Current OFF 110 mA Vee = MAX, Oulputs OFF -
NOTES: !
1. For conditions shown as MIN or MAX, use the appropriate value specilied under recommended operating conditions for the apphicable device type. o
2. Not more than one output should be shorted at a lime. e
AC CHARACTERISTICS ' " . sl
" SATIF & . - 84F . 74F fee
Tp = 425°C TA=-55°Clo+125°C | TA=0°Clo+70°C
) Vee=+5.0V Vee=50VE10%: | Vpog=50veion " [ - '
! CL = 50 pF CL =50 pF ‘o =s0pF ~ .| . ..
- | symber | Parameter Min Max Min Max Min Max unlt ",
tPLH Propagation Defay 25 . 6.0 25 8.0 25 7.0 ns, F
tPHL Anto By or Bylo Ap 25 6.0 25 8.0 2.5 7.0
pzH Output Enable Time' 3.0 7.0 ao 80 . 3.0 8.0 s
pzL 3.5 8.0 35 10 35 9.0 y
X PHZ Oulput Disable Time 25 6.5 25 8.5 25 75 I
i Pz 2.0 6.5 20 8.5 2.0 ~ 75 |
' 22
AEs

FAST AND LS TTL DATA
4-116




TYPLS SN74L5683, SN54LE 3
-1 IDENTITY COMPAR:TORS

'L S688 logic diagram (positive logic)

- . .
(19) F-_a
7’
4] ")
)
S
a1 {5)
) 2 P -
0 (2) (
Qo {3)
v .
‘
A
ol
'
i 9 "
Pia numbers shown on logic notation e for OW, J ot N packages.'’ . i !

absolute maximum ratings over operating free-air tamparaﬂira rangs (unlesi otharwiss noted)

Supply voltage (see Note 1) .. ... ittt v inrinecnscannans
Input voltage: Q inputs of ‘LS682
AN ORErinDUIS & . ittt ittt tnensnaoeeeaesasassstoscesasasessssosnsos
Operating Iree-air temparature rango: SN54LS68x -55°C 1o 125°C
e SN74LS60x 0°C 1o 70°C
Storago lemperalure range .. -65°C 1o 150°C

MOTE 1: Voltape values are with resnect 10 nstwork ground terminal,



TYPES SNT4LS682, SN74LS684, SN74LS686, SN74LS688
. SN541.5682, SN54L5684, SN54L.5688
8- BIT MAGNITUDE/IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS

'1.5682, ‘L5684, 'L.S686, ‘L5688
recommended operating conditions

SNSALS® SN74LS" UNIT
MIN  NOM MAX [ MIN NOM MAX NI
Supoly voltage, Voo 45 ] 5.5 {475 S 827 v
High-level output current, 1oy —400 —~400 | uA
Low-evel output current, 1gy, 12 24| mA
Opaerating free-air temperature, Ta -58 125 0 T 0 Cc
, . slectrical charactaristics over recommended operating free-air temperature range (unless otherwise noted)
SNSaLS' SNT4LS’ .
PARAMETER T ¥ v/
. ESLLOUOLTIONS MIN - TYPS  mAX [ MIN_ TYPE  Max uNIT
Vi © High-level input volisge 2 2 \4
ViL Low-evel input voltage 0.7 0.8 v
Vie~Vy. Hysteresis | PorQinputs | Vog = MIN - 0.4 : 0.4 v
ViK Input clamp voltage Ve = MIN, L e -18mA - 1.8 - 18l Vv
Vee ® MIN, ViHe1V,
v, Highdevel output volt 2.5 2.7 v
OH ohdevel ¢ put voltsge ViL = Vigmer, 10y = —400 A .
Mecphdii, oL * 12mA 018 04 025 04
Vou Low-level cutput voltage Vike=2V, v
) f ViU~ Vigmen | oL " 24mA d 035 05
. Input current] Q inputs, ‘LS682| Ve = MAX, Vi8SV
I - { 0.4 0.4 | mA
. input voltage| All other inputs | Ve = MAX, Vi=1vVv
[T} High-level input current Vee = MAX, V222V 20 20| wA
. Low-level  [Qinputy, ‘LSED2| Voo = MAKX, Vi=04V ~-0.4_| ~0.4 A
" input cureent] Al other inputs 0.2 ~0.2
los § Short-circult output current | Voo ® MAX, Vg0 -0 ~100 | -20 =100 | mA
'LS682 42 70 42 70
Supply 'LS684 40 65 40 65
¥ Ve ® MAX, S A
cc current L5686 o e Npje 2 YL ETY
‘L5688 40 6% 40 63
L AIl typical values are st ¥ec ® 5V, Ta = 28°C. .
§ Not more than one output should de shorted at o tims, and duration of the short gircuit thould not encesd ene yecond.
NOTE 21 Icg s messured with sny T Inputs grounded, ait gther npus st 4.3 V, snd alf suiputs open.
. switching characteristics, Ve =5V, TA = 25°C ’ cemaia . e
FAOM T0 TEST °LS682, ‘L5634 L5688 ‘L5688 .
PARAMETER® UNIT
{INPUTS) | HOUTPUT) [CONDITIONS [MIN TYP MAX [MIN_ TYP MAX |MIN TYP MAX|MIN TYP MAX
tPLH - 13 25 15 25 13 25 18 27
F»d g
IPHL r 15 20 1728 20 20 20 30
1 L] 1 23 18 7
PLH o e 423 6 2 3 o
1PHL 15 28 15 25 2 0 20
PLH R_+66710, " 2 12 18
- " ns
. . L 6.6 F<a i';' ‘”5'"'- ; 9 30 1320
T : LI . = | of " 7030 37 30 %30 -
n
. L . s:’""q' °'; 15 30 17 90 % J0
\ ot " « Nove FIIED) # 20 30
- Q Fsa n
! PHL 19 0 20 o 19 0
. tPLH K =3 21 0
i TPHL G > 6 25 i
f
*1p st @ Propsgstion delay time, tow.ta-high-tevel e v jon deley tims, high te-low-fevel ouipul.

NOTE 3: See General Information Section lor 1034 cwcunts and vollage wavelorms.
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TOSHIBA {DISCRETE/OPTO} 5

SILICON NPN EPITAXIAL TYPE [PCT PROCESS)

e 2SC49 6 |

9097250 TOSHIBA (DISCRETE/OPTO)

MEDIUM POWER AMPLIFIER APPLICATIONS,
FEATURES:

* Low Collector Saturation Voltage
: VCE(sat)=0.25V (Typ.)
© 0.5%~2 Watts Output Application.

* Complementary to 2SAS505 and 2SA496.

MAXTEUM RATINGS (Ta=25°C)

B TY AV Y Y o

0 7-29-23

Unit

[T

MAR1L0.15

N
12.0MAX

Printed From CAPS XPert Version 1.2

CHARACTERISTIC SYMBOL RATING |UNIT
Collector-Base 125C495 Vcao 0 v z
Voltage 25496 %0 4
Collector-Emitter 25CA95 Ve 50 v

| Voltage 25€496 U 20

Emitter~Base Voltage VERQ 3 [ L EMITTER

Collector Current ~Ic 1 A :‘ g:::mmn (HrAT B1NK)

Emitter Current Ig -1 A .

Callector Power Disaipation re 1 W e 0 2%

Junction Temperature Ty 150 ’C ElAY -

Storage Temperature Range Tatg | =35 ~ 1507°C TOBNTNA 2 — A¥IA
Mounting Kit No. AC46C
Weighe @ 0.72g

CLECTRICAL. CHARACTERISTICS (Tu=25°C)

CHARACTERISTILC SYMBOL TEST CONDLTION MINLTTVE, THAX. TUNTT
Collector Cut-off Current Ieno Vcp=30V, Ip=0 - - 1.0 wA
Emitter Cut-off Current IEs0 Vgg=5V, Ic=0 - - 1.0 T
Collector-Emitter 25C495 > - 50 | - -
Breakdown Voltage 55cho5 |V (B cEg] TcmiOmA, 1y=0 s - v
Emitter-Base Breakdown Voltage Vepr)eso] Tg=lmA, Tg=0 > - - v

brE(1)

Veg=2V, Ic=50mA 40 | - 240

DC Curvent Gain (Note)

hre2) | vog=2v, 1c=800mA 1] - =
Collector-Emitter . - 5
Saturation Voltage Vee(sat)| Tc500mA, Ip=50mA 0.2540,8 v
Base-Emitter Voltage VBE Veg=2V, Ic=500mA - 0.9 1.1 v
Transition Frequency fr Vcg=10V, Ic*10mA 301 1007 - Hllz
Collector Qutput Capacitance Cob Vep=10V,1g=0, (=1MHz - I = p¥

Note : hpp(]) Classificatlon 3 40080, 0 @ 70n140, Y 3 120240
TOBHIBA CORPORATION
—338—
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TOSHIBA {DISCRETE/OPTO} S D l‘lU‘]?BSD onn?uns 9

’

9097250 TOSHIBA (DISCRETE/OPTO) YL CT 3T 408 DT 29- 23

25C495-25C496

Ic —- VcE
1000 hep - lo
CO:MON EMITTER ) 300
—~ Tc=25C z 40 4
E o 10, L /_,.—A—-L" F— I~
. (» z 100 : )
- |1 < 101
A P // I8 ©
600 ] — g %0
§ /’ -1 et a 3 sl OOMMON EMITTER
e &
2 0 ,é =1 3 JHE ver = zov,
il 2= 2 o Te=2T
g % o 10 4 a2l
b L1 35 10 X W 100 00 G0 10
8 200 Ty = 1oA — COLLECTOR CURHENT  Ig (mA)
3 .
o
© 0 g - Vam
0 ~
o 1 2 3 4 5 3
COLLECTOR-IMITTER VOLTAGE Vg (V) COMMON
o EMITTER
- L Veg =20V,
Z Ver(aat) = e & / Te = 25T
g o5[ ] ;2 [
# oal cowmoN EMITTEN 2
R . o/ 1p=10 - o :
" Te=23C LA 2 /
ne A Q 2
< O " = s
1% oty e : /
2o §e Q /
> 1 o
3% oos -4 c .
%8 o (] 04 0.0 12 16 20
Eg 0.0% DASE-RMITTER VOLTACE  Vgg (V)
4g
g: GAFR OPKRRATIND AREA
© @ 0.0} : y
5 0 0 W 130 W0 SO0 IO L ISR tmot_ PRy LA
COLLECTOR CURRZNT 1 (wA) T T T s
T T PN
- P ~ Ta e MAX. (CONT INUOUB) ) s 4
= R - . -, AN
7
: Q@ Te=Ta ~
oy INPINITE HFAT SiNK & A
x © @ 100X 100X Lom A¢ N
S ) HEAT AINK K]
§ sl 1 1 [ 70X70%1em A HEAT BINK s
ol N ® 50X30X 1mm AL UFAT BINK ¥ RINOLE “’a\ “b\\
8 & 85x38% Ima Al & NONREPETITIVE ¢ & N\,
= (£ HPAT 3 INK g 0N pulSE Ton 20T )
3 D LT N © 25x2nxim a2 g w :v\ »
OM B < \\ “—?:asl’,::, o 008 cimvrs wuat oF 3
SO T ISR DY B (K o - DERATED L INRARLY : P o
JO 50 N B oonf{wiTn mcnsase. 3 INH.2
s - - N 2 3 ) Y -
e [ e P PN S 8 {4 TEMPERATURE 3 N
A Eman==sasc SR : ST
3 0 ] L © oorLLLLlL RN i
o [}] 2 ¢« ®© M 100 120 200) 100 0.5 ) 3 8 10 N %0
AMDEFNT TEMPERATURE Ta (T
GOLLEGTOR-RUITTER VOLTAGE Vi (V)
TOBHIDA CORPORATION
—339—
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Printed From CAPS XPerl Version 1.2

LS74

Dual D-Tvpe Positive-Edge-Triggered
Flip-Flop

The LS74 is a bipolar, NPN, sealed-junction, silicon
integrated circuil. It is manufactured in low-power
Schottky technology and is available in a wire-
bonded, 14-pin plastic DIP or surface mount
package.

Truth Table
Inputs Outputs
Set | Clear [Clock| D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H ) H H L
H H 1 L L H
H H L X Qo Qo

* This configuration is nonstable; that is, it will
not porsist whan prosel and cloar inpuls return
to their inactive (high) level.

H = High level (steady state)

L = Low level (steady state)

I = Transilion from low to high level

X = Irrelevant (any input, including transitions)

Qo = Level of Q before the indicaled sleady-slato

input conditions were eslablished

Qo = Complement of Qo or level of Q before

the indicated steady-state inpul condilions
ware established

30
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LS74

Electrical Characteristics

VCC = 50 +05 V, TA = ~55 to +125°C (WA-LS)
Vce = 50 +0.25 V, TA = 0 to 70°C (WP90224L5)
VCC = 50 +05 V, TA = -40 to +85°C (WA-LSD, WP91398L2)
WA-LS WP, WA-LSD
Parameter Symbol| Min | Max Min | Max | Units
Output Voltage, Vcc = 4.5 V (WA-LS), 4.75 v (WP, WA-LSD)
Low, IoL = 4.0 mA VoL — 0.4 - 0.4 v
loL = 80 mA VoL — 0.5 — 05 \
High, IOH = -0.4 mA VOH 25 —_ 2.7 — v
Input Voltage, Vcc = 4.5 V (WA-LS), 4.75 V (WP, WA.LSD) '
Low Vi — 0.7 - 08° A
High | Vv 200 75| 20 s51 v
Clamp, IN = —18.0 mA YoV — | -15"! — 1 -15 \Y
Input Current, Vcc = 5.5 V (WA-LS), 5.25 V (WP, WA.-LSD) | ]
Low, ViL = 04 V i l
Dala he — | -04 — -04 | mA
Clock, Set lic — -0.8 . — , -08 mA
Clear e — 1 =12 ~ 1 <12 mA
High, VIH = 2.7 V l
Data i —_ 200 — ! 200 A
Clock, Set hH — 1 400 — | 400 | A
Clear i1 — 60.0 — 60.0 A
@ VI max,
Vi = 70V (except Sel and Clear, VI = 55 V) (WA-LS)
Vi = 55V (WP, WA-LSD)
Data h — 0.1 — 01| mA
Clock, Set h — 0.2 — 0.2 mA
Clear h — 03 — 03| mA
Output Current, VEC = 55 V (WA.LS), 5.25 V (WP, WA-LSD)
Short-Circuit los -200 |-1000 | =200 |-1000 | mA
Supply Current, Vcc = 55 V (WA-LS), 5.25 V (WP, WA.LSD)!  Icc — 80 — 80| mA
* WA-LSD, WP91398L2: ViIL = 0.7 V
31
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nled From CAPS XPerl Version 1.2

LS74

Timing Characteristics
vce = 50V, Ta = 25°C, CL = 15 pF

WA-LS WP, WA-LSD
Parameter Symbol | Min | Max Min Max | Units
Propagation Delay
Clock-to-Output, Low-lo-High teLH — | 200 — 250 ns
High-to-Low tPHL — | 300 —_— 40.0 ns
Clear- or Set-to-Output, Low-to-High lPLH - 18.0 — 25.0 ns
Clear- or Set-to-Output (Clock Low), High-to-Low tPHL — 240 —_— 400 ns
Clear- or Set-to-Output (Clock High), High-to-Low teHL — | 350 —| 400 ns
Operating Conditions
Pulse Width, Clock High twaH 250 — 25.0 — ns
Preset or Clear tw 250 — | 250 — ns
Setup Time, Low tost 20.0 — | 200 — 1| ns
High tosH 250 — | 200 —_ ns
Hold Time, Low {oHL 50 — 50 — | ns
High lOHH 50 — 50 — ns
Maximum Clock Frequency fmax 300 — | 250 — | MHz
Maximum Ratings
Power supply voltage (VCC). ... ... . o i i i e e 70 VvV
Operating temperature (TA). . . . .. . . L e WA-LS: -55 to +125°C

Storage temperature (Tstg).

WP30224L5: 0 to 70°C
WA-LSD, WP91398L2: -40 to +85°C
-65 1o +150°C

Maximum ratings are delined as the limiting conditions thal the user can apply to the device under all variations
of circuit and snvironmental condilions. If any raling is exceeded, permanent damage lo the device may result.

Bonding or soldering of the external leads of this device can be performed salely al lemperatures up to 300°C.

32
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LS74

Timing Diagrams

— 48— {DHL —— Bt { DM
toSL —o tOSH e

WO et
/ \ ’ o 3.0V
CLOCK 7— 1.3V / 13V
- ooV
—o tPHL —ed  tPLH rc—

Von

ouUTPUT 1.3V X 1.3V
‘Z / vou

o g

——J tPLH ——l 1PHL
VoH
OuUTPUT /P:J v x: 1.3V
> Vou

Figure 1. Clock to Output Delays, Data Set-Up and MHold Times, Clock Pulse Width (Note 1)

M

f——— twon
\ Jov
SET \1.3 v 1.3V
z 0.0V
r————- twoM
CLEAR \1.3 A 1.3V
o.0v
——1  {PLH - |PNL—-'
Von
OUTPUT 1.3V 5’ 13y
Q ' )
VoL

lﬂ— tPHL — —-& IPLH

. VoH

OU%PUT 1.3V 1.3V

Vou

Figure 2. Set and Clear to Output Delays, Set and Clear Pulse Widths {Note 2)

Notes:

1. This wavelorm is for an outpul with internal conditions such that the outpul is low except when disablod by the
output control.

2. This waveform is for an oulput with internal conditions such that the output is high except when disabled
by output control.
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LS138

3- to 8-Line Decoder/Demultiplexer 7
At ——“ﬁ E vee
The LS138 is a bipolar, NPN, sealed-junction, o [_L-J
silicon intograted circuit. It is manufactured in low- SELECT i8] vo )
power Schottky technology and is available in a c(5]-— b —{1a]
wire-bonded, 16-pin plastic DIP or surface mount -
package. This device is a high-performance oA E I i B3
decoder/demultiplexer suitable for high-speed enapLe { G7B E—-—-q b—zzj v3 gﬁ::ms
memory decoding or dala rouling applicalions. * ] R
5 Multiple enable inputs allow expansion to a 24-line e p—{11] va
i decoder without external gates, or lo a 32-line OUTPUT . ¥7 [Z———q D—————E Y5
, decoder with only one inverter.
' der with only one inver ormE T———-—E“)
\
Truth Table
Inputs
‘Outputs
Enable Select
G1 G2* C B A Y0 Y9 Y2 Y3 Y4 YS Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L

* G2 = G2A and G2B
H = High Level
L = Low Level
X = lrrelevant
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LS138

Logic Diagram

c )
Gt
D)
ENABLE . b—> v2
INPUTS G24
s "
G28 3 ? DATA
1]

OUTPUTS

A YSs

[}
SELECT . Dc ﬁ'{> vs
INPUTS p——

(2]
<
~

Electrical Characteristics

Vee = 50 $£05 V, TA = -55 to +125°C (WA-LS)
VCG = 50 +£0.25 V, TA = 0 to 70°C (WP90225L3)
VCC = 50 £05 V, TA = ~40 to +85°C (WA-LSD, WP91404L1)

WA-LS WP, WA.LSD
Parameler Symbol | Min | Max Min | Max | Units
Outpul Voltage, VCC = 4.5 V (WA-LS), 4.75 V (WP, WA.LSD)
Low, loL = 4.0 mA VoL — 04 — 0.4 v
oL = 80 mA Vou - 05 — 05 v
High, IoH = -0.4 mA VOH 25 - 2.7 — \
Input Voltage, VGC = 4.5 V (WA.LS), 4.75 V (WP, WA-LSD)
Low viL — 0.7 — 08*| V
High Vin 20 75 20 55 \
Clamp, IIN = =180 mA Vi —1| -5 —| -15] v
Input Current, Voc = 55 V (WA-LS), 5.25 V (WP, WA-LSD)
Low, Vit = 04 V n — 1 -04 — | =04 | mA
High, Vin = 27 V I — 1 200 — | 200 ;A
@ Vimax, Vi = 70 V (WA-LS), 55 V (WP, WA-LSD) It — 0.1 — 01| mA
Output Current, Vcc = 55 V (WA-LS), 5.25 V (WP, WA-LSD)
Short-Circuit los —-20.0 |-100.0 | -20.0 [-1000 | mA
Supply Current, VcC = 55 V (WA-LS), 5.25 V (WP, WA-LSD)| Icc — 10.0 — 100 [ mA

* WA-LSD, WP91404L1: ViL = 0.7 V
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LS138

Timing Characteristics
Vce = 50V, Ta = 25°C, CL = 15 pF

WA-LS WP, WA-LSD
Parameter Symbol{ Min | Max Min | Max { Units
Propagation Delay
Binary Select-to-Output !
Low-10-High tPLH —~ ] 200 —| 200 ns
High-to-Low tPHL — | 270 — | 410! ns
3 Levels, Low-lo-High tpLk — 1 230 —| 270! ns
High-to-Low tPHL —| 27207 —| 390 ns
Enable (G2A or G28) to Output i ' I
2 Levels, Low-to-High tPLH i — 150 — 180 | ns
High-to-Low tPHL ! — | 240 — | 320 ns
Enable (G1) to Output .
3 Levels, Low-to-High Pt ¢ — 190; — | 260 ! ns
High-to-Low e — [ 290 — | 380, ns

Maximum Ratings

Power supply vollage (Vcc). 70 V

Operaling temperature (TA) . - ] ¢ WA-LS: -55 10 +125°C
WP90225L3: 0 to 70°C

WA-LSD, WP91404L1: -40 to +85°C
Storage 18mperalurg (TsIg). . o .o vvu vt e e -65 1o +150°C

Maximum ratings are defined as the limiting conditions thal the user can apply to the device under all variations
ol circuit and environmontal conditions. 1 any raling 1s oxcesded, parmanont damage to the dovico may rosult.

Bonding or soldering of the exlernal leads of this device can be perlormed salely at temperatures up to 300°C.
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LS374

Octal D-Type Flip-Flop/3-State
Output/Common Output Control/
Common Clock

The LS374 is a bipolar, NPN, sealed-junction, silicon
integrated circuit. It is manufactured in low-power
Schottky technology and is available in a wire-
bonded, 20-pin plastic DIP or surface mount
package.

Truth Table

Output

Control | Clock D Output
L ! H H
L 1 L L
L L X Qo
H X X Z

H = High Levs!

L = Low Level

X = Irrelevant

1 = Transition from low to high level
Qo= The level of Q belore the indicated
sleady slale input conditions wore
eslablished
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LS374

Electrical Characteristics

VCC = 50 +05 V, TA = -55 to +125°C (WA-LS)
VCC = 50 +0.25 V, Ta = 0 to 70°C (WP90227L7)
VCC = 50 +05 V. TA = -40 lo +85°C (WA-LSD, WP91399L4)

WA-LS WP, WA-LSD
Parameter Symbol | Min | Max Min | Max |} Units
Output Voltage, Vcc = 45 V (WA-LS), 4.75 V (WP, WA-LSD)
Low, loL = 12.0 mA Vou — 0.4 — 04 \Y
oL = 24.0 mA I VoL — 05 - 05 \Y%
High, IoH = -2.6 mA VOH 24 - 24 - \%
Input Voltage, VCC = 4.5 V (WA.LS), 4.75 V (WP, WA.LSD) {
Low YoVl — 0.7 — 08" Vv
High ViH 2.0 75 20 55 \
Clamp, IIN = -18.0 mA ViK — | ~-157 — . -5 v
J— —_— | S S
Input Current, Vcc = 55 V (WA.LS), 5.25 V (WP, WA-LSD)
Low, Vit = 04 V e — | =04 — 1+ =04 ] mA
High, Vi = 2.7 v 1] — | 200 — | 200 | pA
@ Vimax, Vi = 70 V (WA-LS), 55 V (WP, WA-LSD) I — 0.1 — 0.1 mA
Output Current, Vcc = 55 V (WA.LS), 5.25 V (WP, WA.LSD)
Short-Circuil los -300 [~1300 | -300 |-1300 ; mA
Of-State, Low, VoL = 03 V lozu | -200 | 200 {-200 200 ,A
High, VOH = 55 V lozn | -200 | 200 | -200; 200 | A
Supply Current, VCC = 55 V (WA-LS), 5.25 V (WP, WA-LSD)| Icc | — | 400 — | 400 | mA
" WA-LSD, WP91399L4: ViL = 0.7 V
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LS374

Timing Characteristics
VCC = 50V, Ta = 25°C

WA-LS WP, WA-LSD
Parameter Symbol{ Min | Max Min Max | Units
Propagation Delay
Clock- or Enable-to-Output
Low-to-High® tPLH — | 280 — 28.0 ns
High-to-Low* tPHL — | 280 — | 280 ns
Output Enable-to-Low* tpze — | 280 — 28.0 ns
Output Enable-to-High* trzH — 280 - 26.0 ns
Output Disable-to-Low"" trLz — | 250 — 200 ns
Output Disable-to-High** tevz © — | 200 — | 280 ns
Operating Conditions
Pulse Width of Clock or Enable
Low twi 150 | —_— 15.0 — ns
High " twe 15.0 — | 150 — | ns
Dala Setup Time, Low i losu 0.0 — | 200 — ns
High tosH 00 — | 200: — | »ns
Data Hold Time, Low tooL 150 — 0 — | ns
High {oDH 150 — 0 — ! ns
Maximum Clock Frequency | fmax | 350 — 1 350 — | MHz
i 1
*CL = 45 pF
**CL=5pF
Maximum Ratings
Power supply vollage (Vcc). o & ) ; ~y ... .y ... 70 V
Operating temperature (TA) . .o e WA-LS: -55 1o +125°C

WP90227L7: 0 to 70°C
WA-LSD, WP91399L4: -40 to +85°C

Storage temparature {Tstg). ... ... . it Lo e a7, . ¢ { i, -65 lo +150°C

Maximum ralings are defined as the limiting candilions that the yser cap apply to the devi&e under all variations
of circuil and environmental conditions, Il any rating is exceaded, permanent damage 1o the device may result.

Bonding or soldering of the external leads of this device can be perlormed salsly at lemperatures up o 300°C.
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LS374

Timing Diagrams

IWH — twi ——
3.0V
CLOCK 1.3V 13V 13V
0.0V
1]
. "'0"'0'."'.'.'."' '.v.""'.'. .v.v.' """' 3ov
7 SOOI B 4
—>1 IPLH —.4 tPHL  fe—
\< VOH
OUTPUT .3V 1.3V
—_—— K — Vo

Figure 1. Clock, Data, and Output Waveforms

OuUTPUT

Figure 2. Output Control and Outputl Waveforms—Low Level
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OUTPUT CONTROL
tPzL
ouTPUT

—& £—— tPLz
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O.SV—T

Figure 3. Qutput Conirol and Outpul Waveforms—High Level
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