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DECODER AND PATTERN GENERATOR CONTROLLED
BY MICROCOMPUTOR

MR. YINGYONG EURPRAPHAPAT

MR. SOMCHOK KIMPAN

DR.MANAS SANGWORASIL ADVISOR
1995

ABSTRACT

Television engineer is the field that would gain the most out of the
concept of 2-D signal processing. For the reason,we should cover the basic
concept of television systems and television transmission standard which
are considered in the colour image processing. We should begin from the
fundamental of colour and technique of the colour image processing that can
be showed the relation with gray-scale. Cmmunication technology in voice
and picture such as television which is one of the most important
communication and Computer technology are developed and used widely in
many kind of work control communication and image processing.We can
bring the concept and knowledge of image processing to invent the colur

pattern generator that can be controlled by computer in application.
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. dyanadaialads (Equalzing Signal)

—~ Py 4
szoznannTygaudNamaINg _I
dygnanm |
v
cutting pulse
l’l l‘l I H ” ” II ” } ” ”5 +szaud
I Sataladaind | a.on 'T 2 T T
FRNavuuIA salasotad
R 4 ¢ -
AYIUTA ) . dygnudn
S JTUTIAMY ToTIR MY sLoTnany R
a - - - 7 - > -~ @ o - o
tadaladoiod | Badalodeiod | Setalaguvad

U 212 pdnveddygnadaniildlunsdaInaind

} 4
o 1} L] 1 [y & 3 o
fygradn 9 awpliseswegiluglivdoidiu Sonh dygranm
. . . A g -~
394(Composite Video Signal) w1 ldndunmiveanmiludameenenniasuiu

4 L4 LY o
AQUN IR YBINYYIUITEA



17

ToIaNaUNN (Video Signal)
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WnsOuTena Insnad

(color television signal standard )

wang Insimiduilegiuliog 3 mangw

1. NTSC (THE NATIONAL TELEVISION SYSTEM)

2. PAL(PHASE ALTERNATION BY LINE)

3. SECAM(SEQUENTIAL COLOUR A MEMORY)

WideAnumme 2 ssuuaniiy
8.1 MATIJIUTTUY  NTSC

:mmgmi‘ftﬁﬂﬁuTﬂaﬂm:nsmm:sznuTn:ﬁﬂﬁuﬁwﬁmu?m a1
aanuam'lﬁﬂnmwn?ausmﬁaqmﬂu f.A. 1953(2496) mﬂﬂpuﬁ’lﬁuﬁ’ugm
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el luendmaein 1dgmir 191y il Mo udaan

TYasBYANANgM NTSC s2uu M

Swandudsn I (FRAME) 525 1y
MU MADIUIT(PICTURES/SECOND) 30 2N
$mmiadre I (FILEDS/SECOND) 60 Wad
mwﬁﬁnmmqumuau(LmES/SECOND) 15,750 Hz

o Lo o 4
uuumanam,qpmquuuuwx

JWMIVIA 42 MHz

30Msd 3.2 MHz
uuuAIANamil (RE) 6 MHz
wrissriuadummzidoaduam 45 MHz
mavesdygnaiinentundumny Y¥1au

loduuud RF dauda 0.75 MHz
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M311194983mA ENCODER 3nangw NTSC (g'd"r'; 8.1)
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Tulnswadu Fedumiaildevsenumiy TATININIEA IRV
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dhdygnadudaifunn  SUBCARRIER OSCILLATOR Fawglumn
DECODERYOMA3043Y  Honh dygeuiiai (BURST SIGNAL) dayqpantient
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» 3
fygnanudify (BLANKING SIGNAL) uazdgonudaielads (EQUALIZING
v 4
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17 32 madldaweiinasgu  NTSC

mniauveama DECODERATIM NTSC (3U 8.2 )

dyyIUCOMPOSITE VIDEO flidnmBunnueina DECODER  3¢qn
usnoeniu 2 malauaees BPF (BANDPASS FILTER) ionio dqgal CHROMA
UA¥BURST oenaelf R-Y SYNCHRONUS MODULATOR B-Y SYNCHRONUS



MODULATOR Ua¢BURST GATthuNMLPFxfmzuummﬁq;fmm LUMINANCE
) deflouldifumn ¥ MATRIX dyguBURSTAUsnBBNIMMIB M NYBI299s
BURST GATE gnilouid1lJSiSUBCARRIER OSCILLATOR 1fonIugu PHASE
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A331912993 B-Y SYNCHRONUS MODULATORxﬁmwnaammﬁ'tgtymmmﬁnﬁ
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3.4 Tmﬁ’ﬁdﬁ:zumé'u.ﬁ.maﬁ (NTSC color TV system)
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1N W& (chrominance signal) a8IdQygUAD inphase color signal voltage I HaS
quadrature phase color signal voltage Q TatTidunauvaauasaheudado i
luminance siganl

Y = 0229 R + 0.587G + 0.144B
inphase color signal voltage

I=0.74 R-Y) - 0.72 (B-Y)

=0.60 R - 0.28G - 0.32B

Quadrature phase color signal voltage

Q = 0.48(R-Y) + 0.41 (B-Y)

= 021IR - 0.52G + 0.31B
1ﬁanﬁm?;mmssuﬂ'Juﬁmmﬁm‘fu'lumsrhﬁ'tgapmmqN-?hmiin‘f 0

inSosda TnswmiluFundessuInsim! 3a1433M5 double modulation AM - AM
ndMfe ??q;ig1mn14n1wﬁquaaaﬁtuiy1mﬂzﬁﬂéumﬁ' vosduelaviamie Sund
famefdnndiond (color subcarrien dgyanaInsimiilinmd 1 fu Q sxrhu
(#1183 encoder ¥4l balaneed modulator ByaBIYA ARz yANTFAMETFULATIDOS
(color sudcarrier):3eTinnuaino iy uAs e (phase angle) AnAuBgMAUDIM Ha
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dygauInaimivindmIedyy aded3n (uminance signal)
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mindmuavinavesdygrusameiduunsiesd (color subcarrier amplitude )
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'lmwsuaqmmas'nﬁﬁuﬂu 1.0 o1fimuald asil

colorplexed composite video signal
= Y+Usin(0t) + Vcos(dt) + syne, blanking and equalizing signal + color sync
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luiile
Y = 0.299R + 0.587G + 0.114B
U= 0493(B-Y)
V= 0877R-Y)
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sin (®t + 70/2 + mT7C )

subcarrier for V-modulator
= cos (ot + mT)
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Usin(mt ) + Vcos(ot)

= S sin (Qt+8)
Tuide s’ = U+V
tan(0) = v/u
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’ 1 122 ’
R=@® =10 "=10=R, G =10=G , B =10=B
1. Tygnau-m

]

Y

0.3R + 0.59G + 0.11B
03 +059+0.11=1.0
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®-Y) = (1-1) = 0
3. dyopud dedyanusuusnaniiy o dygafezmolufe
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{fprogram menu color pattern generator

#include<stdio.h>
#include<process.h>
#include<graphics.h>
#include<ctype.h>
#include"rgbl.cpp”

void colorbar();
void grayscale();
void vertical();
void horizontal();
void crosshatch();
void det();

void black();
void white();

void quit();
int huge detectSVGA(void);

void main(void)
{
int gdriver, gmode,errorcode;
int a,i,j,x,y,mode;
gdriver = installuserdriver("SVGA256", detectSVGA);
gdriver = DETECT,gmode;
initgraph(&gdriver, &gmode, ™"\c\bgi");

errorcode = graphresuit();



if (errorcode != grOK) /* an error occurred */
( .
printf("Graphics error: %s\n", gripherrormsg(errorcode));
printf("Press any key to halt:");
getch();
exit(1); /* terminate with an error code */
}
for (i=0;i<16;i4++)
{

setrgbpalette(ii,i,i); |
for(i=0;i<64;i++) {

setfillstyle(SOLID_FILL,32),//LIGHTBLUE

bar(0,0,639,479);

setfillstyle(SOLID_FILL,36);/MAGENTA

bar(40,20,530,50);

settextstyle(SMALL _FONT,HORIZ_DIR,8);

setcolor(31);//WHITE

outtextxy(20,20," MENU COLOR PATTERN GENERATOR ");

setfillstyle(SOLID_FILL,36)/MAGENTA //1
bar(10,90,200,60);
setfillstyle(SOLID_FILL,16)y/BLACK
bar(20,100,200,90);

bar(200,70,210,100);

setfillstyle(SOLID_FILL.,36);//MAGENTA //2
bar(10,100,200,130);



setfillstyle(SOLID_FILL,16)///BLACK;
bar(20,130,200,140);
bar(200,110,210,140);

setfillstyle(SOLID_FILL,36),/MAGENTA //3
bar(10,140,280,170);
setfillstyle(SOLID_FILL,16)/BLACK
bar(20,170,280,180);

bar(280,150,290,180);

setfillstyle(SOLID_FILL,36)y//MAGENTA //4
bar(10,180,280,210);
setfillstyle(SOLID_FILL,16);/BLACK
bar(20,210,280,220);

bar(280,190,290,220);

setfillstyle(SOLID_FILL.36);/MAGENTA //5
bar(10,220,280,250);
setfillstyle(SOLID_FILL,16)/BLACK

" bar(20,250,280,260);
bar(280,230,290,260);

setfillstyle(SOLID_FILL,36),//MAGENTA //6
bar(10,260,200,290);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,290,200,300);

bar(200,270,210,300);

setfillstyle(SOLID_FILL,36),//MAGENTA //7



bar(10,300,200,330);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,330,200,340);
bar(200,310,210,340);

setfillstyle(SOLID_FILL,36)/MAGENTA //3
bar(10,340,200,370);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,370,200,380);

bar(200,350,210,380);

setfillstyle(SOLID_FILL,36); //quit
bar(10,420,120,450);
setfillstyle(SOLID_FILL,16);
bar(20,450,120,460);
bar(120,430,130,460);
setcolor(31)://WHITE);
1ine(299,99,621,99); -
1ine(299,99,299,351);
line(621,99,621,351);
line(299,351,621,351);

setfillstyle(SOLID_FILL,16);//BLACK);
bar(300,100,620,349);
setcolor(31),//WHITE);.
outtextxy(20,60,"1. COLOR BAR™);
outtextxy(20,100,"2. GRAYSCALE™);
outtextxy(20,140,"3. CROSSHATCH ")
outtextxy(20,180,"4. VERTICAL LINE™);



outtextxy(20,220,"S. HORIZONTAL LINE ");
outtextxy(20,260,"6. DOT™);

outtextxy(20,300,"7. WHITE™);

outtextxy(20,340,"8. BLACK™);
outtextxy(20,380,"ENTER PATTERN TO USED : ");
outtextxy(20,420,"Q. QUIT™);

outportb(0x378,0);

colorbar();

mode=toupper(getch());

switch(mode)

case '1' : x=I;
outportb(0x378 x);
colorbar();
break;

case 2': x=2;
outportb(0x378 .x);

grayscale();
break;

case '3': x=4;
outportb(0x0378.x);
crosshatch();
break;

—~—



case '4' :

case 'S’ :

case '6' :

case ‘7' :

case '8' :

x=6;
outpon’b(Ox378,x);

x=8;
outportb(0x378,x);
horizontal();

x=10;
outporth(0x378 x);

x=12;
outportb(0x378 x);
white();

x=14;

outporth(0x378 x);
black();



}while(mode!='Q’);
quit();
outportb(0x378,0);
closegraph();

int huge detectSVGA(void)
{
int driver, mode;
detectgraph(d&driver,&mode);
retun mode;



/figbY.cpp™file
#include<graphics h> T
#include<conio.h>
#include<dos.h> sen e
#include<stdio h>

void colorbar() B
{

setcolor(31); //WHITE'
outtcxb(y(400,380."COLOR‘BAR");
setfillstyle(SOLID_FILL.36);//MAGENTA
bar(10,60,200,90); |
setfillstyle(SOLID_FILL.32)/LIGHTBLUE
bar(20,90,200,100); %
bar(200,70,210,100);
setcolor(16)//BLACK. e
outtextxy(20,60,"1. COLOR BAR");

delay(200);

setfillstyle(SOLID_FILL,36),/MAGENTA
bar(10,60,200,90);
setfillstyle(SOLID_FILL,16)/BLACK
bar(20,90,200,100);

bar(200,70,210,100);
setcolor(31);//WHITE

ouftextxy(20,60,"1. COLOR BAR");
printf(Ma”);



setfillstyle(SOLID_FILL,31);//WHITE
bar(300,100,340,350);
setfillstyle(SOLID_FILL,44).//YELLOW
bar(340,100,380,350);
setfillstyle(SOLID_FILL,52);//CYAN
bar(380,100,420,350);
setfillstyle(SOLID_FILL,47);//GREEN
bar(420,100,460,350);
setfillstyle(SOLID_FILL,36);/MAGENTA
bar(460,100,500,350);
setfillstyle(SOLID_FILL,39);//RED
bar(500,100,540,350);
setfillstyle(SOLID_FILL 32),/BLUE
bar(540,100,580,350);
setfillstyle(SOLID_FILL,16);//BLACK
bar(580,100,620,350);

getch();

setcolor(32),//LIGHTBLUE
outtextxy(400,380,"COLOR BAR");

void grayscale()

{

setcolor(31)y//WHITE
outtextxy(400,380,"GRA YSCALE");
setfillstyle(SOLID_FILL,36)/MAGENTA
bar(10,100,200,130);
setfillstyle(SOLID_FILL,32);//LIGHTBLUE);



bar(20,130,200,140);
bar(200,110,210,140);
setcolor(16).//BLACK
outtextxy(20,100,"2. GRAYSCALE");
delay(200);
setfillstyle(SOLID_FILL,36);//GREEN
bar(10,100,200,130);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,130,200,140);
bar(200,110,210,140);
setcolor(31);//WHITE
outtextxy(20,100,"2. GRAYSCALE");
printf(Ma");

setfillstyle(SOLID_FILL,31);
bar(300,100, 340, 350);
setfillstyle(SOLID_FILL,28);
bar(340,100, 380, 350); -
setfillstyle(SOLID_FILL,26);
bar(380,100, 420, 350);
setfillstyle(SOLID_FILL,24);
bar(420,100, 460, 350);
setfillstyle(SOLID_FILL,22);
bar(460,100, 500, 350);
setfillstyle(SOLID_FILL,20);
bar(500,100, 540, 350);
setfillstyle(SOLID_FILL,18);
bar(540,100, 580, 350);
setfillstyle(SOLID_FILL,16);



bar(580,100, 620, 350);

getch();

setcolon(32)://LIGHTBLUE

outtextxy(400,380,"GRAYSCALE");
}

void vertical()

{
int xver;
setfillstyle(SOLID_FILL,16);
bar(300,100,620,350);
setcolor(31)y//WHITE
outtextxy(400,380,"VERTICAL LINE");
setfillstyle(SOLID_FILL,36),//MAGENTA
bar(10,180,280,210);
setfillstyle(SOLID_FILL,32),//LIGHTBLUE ~
bar(20,210,280,220);
bar(280,190,290,220);
setcolor(16);//BLACK
outtextxy(20,180,"4. VERTICAL LINE™);
delay(200);

setfillstyle(SOLID_FILL,36),/GREEN
bar(10,180,280,210);
setfillstyle(SOLID_FILL,16);/BLACK
bar(20,210,280,220);
ban(280,190,290,220);
setcolor(31);//WHITE



outtextxy(20,180,"4. VERTICAL LINE™);

setcolor(31);//WHITE

for(xver=301xver<=620;xver+=19){

line(xver, 101 xver,349); }

printf(Ma”);

getch();

setcolor(32);//LIGHTBLUE
outtextxy(400,380,"VERTICAL LINE");

void horizontal()

{

int yhor;

“ setfillstyle(SOLID_FILL, 16);
bar(300,100,620,350);
setcolor(31);
outtextxy(400,380,"HORIZONTAL LINE");
setfillstyle(SOLID_FILL.36)y/MAGENTA
bar(10,220,280,250);
setfillstyle(SOLID_FILL,32);//LIGHTBLUE
bar(20,250,280,260);
bar(280,230,290,260);
setcolor(16);//BLACK
outtextxy(20,220,"S. HORIZONTAL LINE™);
delay(200);
setfillstyle(SOLID_FILL,36),//GREEN



bar(10,220,280,250);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,250,280,260);

ban(280,230,290,260);

setcolor(31);//WHITE

outtextxy(20,220,"S. HORIZONTAL LINE™);

for(yhor=101;yhor<=349;yhor+=15){

setcolor(31);//WHITE
line(301,yhor,619,yhor); }

printf(Ma");

getch();

setcolor(32)y//LIGHTBLUE
outtextxy(400,380,"HORIZONTAL LINE");

void crosshatch()

{

int xver,yhor;

setfillstyle(SOLID_FILL,16);
bar(300,100,620,350);
setcolor(31);//WHITE
outtextxy(400,380,"CROSSHATCH™);
setfillstyle(SOLID_FILL,36);//MAGENTA
bar(10,140,280,170);
setfillstyle(SOLID_FILL,32)//LIGHTBLUE
bar(20,170,280,180);



bar(280,150,290,180);
setcolor(16);//BLACK
outtextxy(20,140,"3. CROSSHATCH™;
delay(200);
setfillstyle(SOLID_FILL,36)//GREEN
bar(10,140,280,170);
setfillstyle(SOLID_FILL,16)//BLACK
bar(20,170,280,180;
bar(280,150.290,180);
setcolor(31)://WHITE
outtextxy(20,140,"3. CROSSHATCH"™;

for(xver=302:xver<=619;xver+=20)

{

}

line(xver,101,xver,349);

for(yhor=101;yhor<=349;yhor+=15)

{

setcolor(31)y//WHITE
line(302,yhor,619,yhor);}

printf(Ma”);

getch();

setcolor(32);//LIGHTBLUE
outtextxy(400,380,"CROSSHATCH™);



void dot()

{

int x,y;

setfillstyle(SOLID_FILL, 16);
bar(300,100,620,350);
setcolor(31);//WHITE
outtextxy(400,380,"DOT™);
setfillstyle(SOLID_FILL,36).//MAGENTA
bar(10,260,200,290);
setfillstyle(SOLID_FILL,32);//LIGHTBLUE
bar(20,290,200,300);

bar(200,270,210,300);

setcolor(16);//BLACK

outtextxy(20,260,"6. DOT™);

delay(200);

setfillstyle(SOLID_FILL,36).,//MAGENTA
bar(10,260,200,290);
setfillstyle(SOLID_FILL,16)y/BLACK
bar(20,290,200,300);
bar(200,270,210,300);
setcolor(31),//WHITE

outtextxy(20,260,"6. DOT™;

for(x=310;x<=610;x+=20)

{

for(y=110;y<=345;y+=15){

putpixel(x,y,31);} }//WHITE)
printf(Ma");
getch();



setcolor(32);//LIGHTBLUE
outtextxy(400,380,"DOT™);

void white()

e

setcolor(31)y//WHITE
outtextxy(400,380,"WHITE");
setfillstyle(SOLID_FILL,36)/MAGENTA
bar(10,300,200,330);
setfillstyle(SOLID_FILL,32)y//LIGHTBLUE
bar(20,330,200,340);

bar(200,310,210,340);
setcolor(16);//BLACK

outtextxy(20,300,"7. WHITE™);

delay(200);

setfillstyle(SOLID_FILL,36);/MAGENTA
bar(10,300,200;330);
setfillstyle(SOLID_FILL,16)/BLACK
bar(20,330,200,340);
bar(200,310,210,340);
setcolor(31)y/WHITE
outtextxy(20,300,"7. WHITE");
setfillstyle(SOLID_FILL,31):/BLACK
bar(300,100,620,350);

printf("N\a");



getch(;
setcolor(32);//LIGHTBLUE
outtextxy(400,380,"WHITE");

void black()

{
setcolor(31),//WHITE);
outtextxy(400,3.80,"BLACK");
setfillstyle(SOLID_FILL 36);//MAGENTA
bar(10,340,200,370);
setfillstyle¢SOLID_FILL,32);//LIGHTBLUE);
bar(20,370,200,380);
bar(200,350,210,380);
setcolor(16);//BLACK);
outtextxy(20,340,"8. BLACK™);
delay(200);

setfillstyle(SOLID_FILL,36)://MAGENTA
bar(10,340,200,370);
setfillstyle(SOLID_FILL,16),//BLACK
bar(20,370,200,380);
bar(200,350,210,380);
setcolor(31)y//WHITE
outtextxy(20,340,"8. BLACK™);
setfillstyle(SOLID_FILL,16),//WHITE

-



bar(300,100,620,350);
printf(Ma™);

getch(;
setcolor(32);//LIGHTBLUE
outtextxy(400,380,"BLACK");

void quit()
{

setfillstyle(SOLID_FILL,36); //quit
bar(10,420,120,450);
setfillstyle(SOLID_FILL,32);//BLUE
bar(20,450,120,460);
bar(120,430,130,460);

setcolor(16); =
outtextxy(20,420,"Q. QUIT™);
delay(200);

setfillstyle(SOLID_FILL,36).//MAGENTA
bar(10,420,100,450);
setfillstyle(SOLID_FILL,16);//BLACK
bar(20,450,120,460);
bar(120,430,130,460);
setcolor(31)//WHITE
outtextxy(20,420,"Q. QUIT");

printf(M\a”);
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National
Semiconductor
Corporation

LM1886 TV Video Matrix D to A

General Description

The LM1886 is 8 TV wideo matrix O to A zonvener which
ancodos luminanen and ezlor diffarnnen ngnails irom 3.0t
rad, groen and blua nputs. Tha luminanca oulput is ancad-
ed from the NTSC equation Y = 0.2R + 059G +~.,0.118
and the R-Y and 3.Y outouts are weighted {0 prevent over-

madculation. A buill-in A-Y and burst gate poladty switch g

low European PAL comoatible signals to be encoded. All
outout levels inctuding an AF O Carner Sias Voltage have
been referencec to 5V for direct connection 1o the LM1829
TV video modulator. When used in combination with the
LM1889 and a suitable sync generator, 3-bit. R. G and 8
information may be encoded 1o both comoasite video and
RF channel carrier,

Features

Corrotets gignal 1o RF coding with LM1889
1.pin PAL/NTSC mndn aain-t

Truo NTSC mainx

8 levals of grey scale

Allows wide range of colorimetry

Low oower TTL inputs

Widesand luminance outout

Weigited R-Y. 3.Y oulputs

i

Connection Diagram
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FIGURE 1
Order Number LM1886N

See NS Package Number N20A



Test Circuits
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FIGURE 2a. 6-Color Input Connection

Application Notes (Roter 10 Figure 7)

SYNC, BUANR, and SURSTGATE may be obtained from a
sync generator IC, For PAL operation, the H/2 square wave
may be obtained by a + 2 from horizontal sync.

All inputs are low-powor TTL compatible. Because of the
very low typical input currents, ine color inputs may be par-
alleled in various combinations. For simple color require-
ments, the Figwe 2a inpul connection may be used 10 pro-
duce the 6 pnmary ang compiemantary colors listed in Ta-
Sle |, along with black and white. To ada complex colors
Such as those at the bottom of Taole 1, aft 9 nput bins may
be required separatety. When choosing input coass for atn.
er colars, always check the new color against both light and
gark backgrounds.

All outputs are referencea to the + SV supply for direct con-
nection 10 the LM1889. The resistor on the luminance out-
put pin 6 is used 10 sum the chroma subcamer from the
LM1889 and must be wwed as ligntly as possible 10 pre-
sarve the video bandwiatn. For the addition of sound or a
second RF channel, refer 10 the LM1889 cata shaet.
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FIGURE 2b. 8-level Grey Scale

Input Connection

TABLE L. input Code Examples for Common Coiors

input Code
Red Green Blue.
Color L] L M L M L
Slack 0 00 0 00 0 00
DarkGrey [0 1 0 C 10 6 10
LigntGrey | 1 0 1 10 1 101
Whie 1 1 1 I B 11
bl Rea 11 1 Q 0 ¢ 0 00
g Grean 8 00 111 000
& Blue 000 000 1 1 i
2 5[ Cyan 000 1 11 11
€ ‘g Magenta g’ 0 0 0 11
S 2 L vaiiow 111 111 9000
Srown 0 1 1 0 1 1 0 0 0
Orange 1 11 1 00 000
FlesnTone| 1 1 1 11 0 10 1
. Pink 11 1 110 110
Sky Blua 1 0 1 10 1 11




Absolute Maximum Ratings-

it Military/Aerospace specifled devices are required,
contact the- Natlonal. Semiconductor Sales Office/

Distributors {or availability and specitications.

Pin 2 Voltage Ralative to Pin 20 0.8\.1
Qutput Currant .
Power Dissipation, T, = 25°C (Note 1)

SmA
1500 mW

SUWF:iYnVSO“ﬂQG 'sv Siorage Temperature Range —-85°Cto +150°C
Pin 20 sv Cperaung Temperature Range o*Cla +70°C
Input Voltage (Pins 1, 8,9, 11-19) —0.EV, T2V Lead Temperature (Soldering, 10 sec.) 280
Electrical Characteristics 1. = 25°C, (Figue 2, Note 2)
Parameter Cancitions ‘ Min Typ Max Units
§V Supply Current (Pin 20) BUANK = 0.8V 7 11 16 mA
12V Suoaty Current (Pin 5) SCANR = 0.8V 13 17 mA
Logic “17 Input Current Input Voltaga = 5.0V
(Pins 1,2.8.9, 11-15) 0 10 KA
Logic “0" input Cutrent Input Voltage = 0.3V - _
(Pins 1,2.8,9.11-19) - 018 mA
Output Otisets A,G,3, = 0.8V
AVy g 0 =50 mv
AVR.y . Q =50 mv
AVg.y Q =50 mv
R-Y Full Scale, (AVa.viFs A=2v;G, 3 = 0.8V 1.0 1.23 1.4 v
8-Y Full Scale, (AVa.vlrs 3 =2v:R,G = 0.8V Q.7 0.87 1.0
Green Fuil Scale G = 2V:A,3 = 0.8V )
AVR.y -0.85 -1.03 -1.2 v
AVg.y -0.45 -0.58 ~0.7 V.
Y Full Scale R.G,.8 = 2V
{AVy)es 1.6 1.75 1.8 v
AVAa.y Q =100 mv
AVa.y 0 =75 mv
O Carrier Retference. Vo 2.0 2.2 2.5 v
Blanking Levet, AVy SCANK = 0.8V 0 =50 mv
Sync Leval, 2Vy BLANK, SYRC = 0.8V -0.67 -0.77 -0.87
NTSC Surst, AVs.y HUANR, BUSSY GATE = 0.8V ~0.26 -0.35 -0.46
PAL Burst SW in PAL Posiion;
AVay SLANK, SUAST GATE. -0.2 -0.25 -0.32 v
| AVg.y ‘H/2 = 0.8V -0.2 -0.25 -0.32 v
: PAL Inversior Ratio A= 2V:G,3,H/2 =08V -0.9 I R
i (AVR.v)PaL/{AVaLyiFs SW to PAL Posiuon i : :
Y Linearity Error Frgure 25 \nput Connection =1 =5 %FS
Y Switching Times 15 kHz Square Wave Swilching
Rise Time, 13 A, G. 8 in Parallel 35 ns
Fall Time, 1z 30 ns
L Seting Time =1LS3 S0 ) ns

Note 1: ADove Ty = 25°C, Zeraie 8as0d on T uan, + 140C ana v.a
Nats 2: Unsa Ginerwise notad, STARK, SYRC, BURST'GATE - 2V ana SW s NTSC 0ombon, Al Ouisuls M6 relerenced 1o 1 = SV suppn a3 SNCwn i Figue

i
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Design Characteristics (ac Test Cicut, v = 15v)

Parameter Typ Units Parameter Typ Units
Oscillator Supply Depencenca RF Modwator
Chroma, ty = 3.579545 MHz 3 "Hz/v | Conversion Gain, | = §1.25 MHz;
Sound Carrier, RF See Curves Vout/(V13-V12) 10 mVrms¥
Oscdiator Tempaerature Depandence (IC Only) 3.58 MH2 Differential Gain 5 %
Chroma 0.05 ppm/*C| Ditlerential Phass 3 degras
Sound Carrier -15 ppm/*C{ 2.5 Vp-p Video, 87.5% mod. :
RF -50 ppms*C | Cutput Harmonics betow Carrier
Chroma Oscillator Qutput, Pin 17 2nd, 3cd -12 [t}
taise, 10-50% 20 ns 4th and above -20 23
teaLL, 90-10% 30 ns Input impedances
Duty Cycle (+) Half Cycle 51 %  |.» Chroma Modulator, Pins 2, 4 500x//2 pF
(=) Haif Cycle 49 % RAF Modulator, Pin 12 1M//2 pF
RE Osciilator Maximum Operating Frequancy 100 MHZ Pin 13 250k//73.5 pF
(Temperature Stability Degraded)
Chroma Modulator {f = 3.58 MHz)
8-Y Conversion Gain V13/(V4-Vv3) 0.6 Vp-p/V
R-Y Conversion Gain V13/(vV2-V3) 0.6 | Vp-p/V
Gain Balancs =0.5 a8
Bandwidth See Curve




Typical Input and Output Waveforms
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Typical Application
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National
Semiconductor .
Corporation

LM1889 TV Video Modulator

General Description

The LM1889 is designed 10 interfacs audio, color gifferenca,
and luminance signals 10 e antenna terrinals of a TV ra-
ceiver. It consists of a sound subcarrier oscilator, chroma
subcarrier oscillator, quadrature chroma modulators, and
AF oscillators and modulators 10r two low-VHF channels.

The LM1888 allows viceo information from VTR's, games,
test equipment, or similar sourcos 10 be aisplayed on olack
and wnite or color TV receivers. When used wiin ne
MMS7100 and MMS31C4, a complete TV game 1s formea.

Features

- —

PRELIMINARY

de channel switching

12Y 10 18V supply operaton
Excellent oscillator stabiity

Low intermodulation products

5 Vp-p chroma reference signal
May be-used to ancode composite video

Block Diagram
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Order Number LM1889N
See NS Package Number N18A

DC Test Circuit
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Absolute Maximum Ratings

If Miiitary/Aerospace specified cevices are required,

Storege Tamsserature Range

-55'C o +150°C

: tantact the Natlonal Semiconductor Sales Office/ Chroma Osc Current 147 max 10 mAng
i Otstributors for availabllity and specifications. (V16-V1S) max +5Vpe
Suoply Voltags V14, V16 max 19 Vpe (V14-V10) max 7V
Power Dlss‘i’pauon Package ({Note 1) 1800 mwW (V14-V11) max v
Operating Temoerature Aange 0'Cto +70°C Lead Temperature (Scidering, 10 sec.) 250°C»
DC Electrical Characteristics (dc Test Circuit. Al SW Normally Pos. 1, V4 = 15V, Vg = V¢ = 12V)
Symbol ‘ Parameter Conditions Min | Typ | Max | Units
I Succly Current 29 35 45 J mA
" [
FUT Sound Cscillator, Current Change V, from 12.5t0 0.3 0.6 0.8 mA
Chance 17.5v
Al | Chroma Osciltator Salancs 3.5 | 11.0 [ 25| V
V13 Chrema Meculator Balance 7.0 7.4 7.8 | v
avi3 R.Y Moculator Qutput Level SW 3, Pos. 2, Change SW 1 0.6 09 12 v
from Pos. 1 to Pes. 2
avig 3-Y Mcculater Qutout Level SW 3, Pos, 2, Change SW 2 0.6 0.8 1.2 v
i from Pos. 1 10 Pos. 2
4 4V13/7aVv3 Chrorma Modulator SW 3. Pos. 2, Change SWQ
Convarsion Ratio from Pos, 1 to Pos. 2 Civide 0.45 | 0.70 | 0.95 | V/V
AV13by AV3
V8. Ve Ch. A Cscillator "OFF™ Voltege SW 4, Pos. 2 1.0 {1 3.0 v
lg Ch. A Cscillator Current Level Vg = 12V, Vg = 13V 3.0 | 40 | 55 mA
V6. V7 Ch. 8 Cscillator "OFF™ Voltage- 10 | 3.0 Vo
Ig Ch. S Cscillator Cutrent Lavel SW 4, Pos. 2, Vg = 12V, 2.0 10 55 mA
Vg = 13V
AY11/(V13-V12) | Ch. A Modutator Conversion Ratio | SW 1, SW2,SW 3, Pcs. 2,
: Measure AV11(V10) by
Changing from Vg = 12.5V, 035 | 0.85 | 0.75 | vV
Ve = 11.5V1io Vg = 11,5V, Vg = 12.5V
and Divide by V13-Vv12
aV10/(V13-v12) | Ch. 3 *Aodulator Convarsion Ratio | Divida as Abovn Q.35 l 0.55 1 075 | WV
AC Electrical Characteristics (aC Test &ircun, v = 15
Symbeol Parameter |- Conditlons Min Typ | Max Units
V17 Chrarma Cscllator Quicut Level Cicap S 20pF 4 S Ve-p
vis Sound Camier Cscillator Level Loaded by RC Coupling 2 3 4 Vo-p
Network
N Ch.ZAF il X .P0s.3,{ = 61.25 MH;
V8, ve h. 2 AF Oscillator Level Ch SVL 0s. 3,1 = 61.25 MMz, 200 as0 mVp-p
. Use FET Prebe
V8, V7 Ch. £ RF Cscillator Level Ch. Sw. Pes. 4, = §7.25 MH2z
Use FET Probe 200 350 mvo-0

Note 1: For coeration in ar~vent tamoe tiures s2cve 5°C. the dewice must be cented Sased on & 15C°
21 7C°C C/W junchon 10 17 r=ent.

e 4nd a thermal resistancs
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SN54/74LS13  SN54/74LS14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {uniess virerwise specified)

LIMITS
YM! P UNI CONDITION
SYMBOL ARAMETER VI P vYe] UNITS TEST CONDITIONS
VT4 Positive-Going Threshold Volage | 1.5 20 \Y Vee=50V
VT. Negative-Going Threshold Voltage | 0.6 1.1 v Ve =50V
V+-VT. Hysteresis 0.4 0.8 v Vee=50V
VIK Input Clamp Diode Voitage -0.65 |[—1.5 v Vee = MIN, iy = —18 mA
Ve Output HIGH Vottage 54 25 3.4 v Vee = MIN lgH==400 pA, VIN = ViL
74 2.7 3.4
= = 2.1
VoL Ouiput LOW Voltags  |-2%74 025 | 04 v Vee = MIN, lo = 4.0 mA, ViN = 2.0V
74 035 : 03 v Vee = MIN, oL = 8.0mA, Viy = 2.0V
B} -| Input Cyrrentat " ° 12
4. i . urrentat, . . -0.14 mA VEL=5.0V. VN = VT+
Positive-Going Threshold
tnput C
It put Current at 018 Y. Ve = 5.0V, Vin = V1.
Negative-Going Threshold
UH Input HIGH Current 1.9 20 A Vee=MAX Vin = 27y
01! mA Vee = MAX. VN =70V
L tnput LOW Current 04 ' mA Ve = MAX, Viy = 0.4V
ing Short Circuit Current =20 ~300 mA Vee = MAX. Vout =0V
Power Supply Current
Totar, Quiput HIGH LS13 3 &5
ec LSi4 8.6 16 mA vee = MAX
Total, Output LOW 1513 Al L0
LS14 12 21 |
AC CHARACTERISTICS: Tp = 26°C
MAX
SYMBOL PARAM NIT. TE NDITIONS
o] : PRAMETER 513 S1a UNITS ST CONDITIO
tPLH Propagation Delay, Input to Output 22 22 ns Ve =50V
oHL Propagation Delay, Input 1o Output 27 22 ns CL=15pF

Vour 13v 13v




SN54/74LS13 @ SN54/74LS14

Vin VERSUS vour
TRAMNSFER FUNCTION
50 Veoe =50V
] Ta = 25°C
3 4°
>
I
g 10
<]
>
5 20
3
i 1o
s
00
00 04 095 12 18 20
Vi = INPUT VOLTAGE — vOLTS
Fig. 1

THRESHOLD VOLTAGE AND HYSTERESIS
VERSUS
POWER SUPPLY VOLTAGE
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@ MOTOROLA

DESCRIPTION — The LSTTL/MSI SN54LS/74LS42 is a Multipurpose
Decoder designed to accept four BCD inputs and proviie ten mutually
exclusive outputs. The LS42 is fabricated with the Schotiky barrier diode
process for high speed and is completely compatible with all Motorola

TTL famities.

EFFECTS

PIN NAMES

Ag - A3
0t 9

NOTES:

Address Inputs
Outputs, Active LOW (Note b)

MULTI-FUNCTON CAPABILITY
MUTUALLY EXCLUSIVE QUTPUTS
DEMULTIPLEXING CAPABILITY

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION

SN54/74L542

ONE-OF-TEN DECODER

LOW POWER SCHOTTKY

LOADING {Note 8)

a, 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW.
b. The Cutout LOW drive factor « 2.8 U.L. tor Milmary {54) and 5 U.L_ for Commaercia (74}

Temperature Ranges.

HIGH Lew
0.5 u.L. 0.25 U.L.
10 U.L. 5{(2.5) U.L.

LOGIC DIAGRAM

Ve ® Pn 6
GND = Pn g

O ® O Numdes

o a - o
8 & & 9 =
R e
Y vy I v 4

!

SR ===

Il 11 L1 B T T T
Yy y U U U
o ke fe le o 1

LOGIC SYMBOL

15 2 13 12

AL

2y Ay A Ay

$1234%6789

THTTTITIT

12348579100

Vee = Pin 16
GND=Fin8

|
CONNECTION DIAGRAM DIP !
(TOP VIEW)

J Sutfix — Case 620-09 (Ceramic)
N Suffix — Case 648-08 (Ptastic}

NOTE .
Toe Fiatpak version has the same i
incurs Connection Dwagram! as H
=e Dual in-Line Pachage




FUNCTIONAL DESCRIPTION — The LS42 decoder accepts four active HIGH BCD inputs and provides ten mutuatly
exclusive active LOW outputs, as shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MS!

SN54/74L542

units with LOW input enables.

The logic design of the LS42 ensures that alf outputs are HIGH when binary codes greater than nine are applied to the

inputs.

The most significant input A3 produces a useful inhibit function when the LS42 is used as 8 one-of-eight decoder. The Az

input can also be used as the Data input in an 8-output demuitiplexsr application.

TRUTH TABLE
a9 Ar A3 A3 |5 T 33755783 -
L L L LILHHHHHHHAHH
"ML L L |HLHHEHANHH
L H L LIHHLUHHA RN
H H L L |JHHHLHHKHHNH
L oL H L IHHHHLHHHENN
H L H L|JHHHHHLHHHAH
L H H L i{HHHHHHLH®HH
H H H LI HHHHHAHALHH
. L L L H|HHHHAHRHHALH
H L L HIKHHHHHKHHWL
L H L H|HHHHHHHMNHN
H H L H|HHMHHKHHHHNHNW
LL M HIHHHNMHHHHRARHN
H L % H]|HHHHHHHRHH
L H H H|HHHHHHHHHRH
H H H H|HHHHHHHANHH
H = RIGH Voltage Levet
L = LOW Voitage Level
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
vee Supply Voltage 54 45 5.0 5.5 v
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 o] 25 70
loH Outpit Current — High 54,74 —0.4 mA
oL Output Current — Low 54 4.0 mA
74 8.0




SN54/74L542

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise specrfied)

LIMITS
INIT TE NDITION
SYMBOL PARAMETER AN v AR UNITS ST CONDITIONS
ViH input HIGH Voltage 20 v Guaranteed Input HIGH Vclage for
All Inputs
54 0.7 v Guaranteed Input LOW Voitage for
ViL Input LOW Vcitage 7 08 All inputs
ViK input Clamp Diode Voltage -0.65 | ~1.5 v Vee = MIN, iy =—18 mA
54 2.5 3.5 \ Vee = MIN, Ig = MAX, VIN = ViH
VoH Output HIGH Voftage 74 27 15 v ~or Vi per Truth Table
54.74 0.25 0.4 v oL =4.0mA | Vg = Veg MIN.
vVou Output LOW Voltage Tt = mA | VIN= Vi or Vi
74 035 ga v oL =80 per Truth Table
: 20 BA Ve EMAX VIN=27 V
H Input HIGH Current o1 A Ve =MAX VN =7.0 V
- N Input LOW Current -0.4 mA Vee=MAX ViN=04 V
108 Short Circuit Current —-20 -100 mA Vee = MAX
Icc Power Supply Current 13 mA Vee = MAX
AC CHARACTERISTICS: Tp = 25°C
symeoL PARAMETER LI UNITS TEST COMDITIONS
MIN  TYP | MAX e
PLH Propagation Delay 15 25 ns Fig. 2
tPHL (2 Levels) 15 25 Vee =50V
tPLH Propagation Delay 20 30 ns Fig 1 CL—iSpF
IPHL (3 Levais) 20 30
AC WAVEFORMS
vin tav 13v Vin 13v 13v
! !
pmtprL —teun l—-—i—'m )-—'n.n—l
Vout 13v Vout 13v 13v
Fig. 1 Fig. 2



' @ MOTOROLA

DESCRIPTION — The SN54LS/74LS73A offers individual J, K, clear,
and clock inputs. These dual flip-flops.are designed so that when the
clock goes HIGH, the inputs are enabled and data will be accepted. The
logic leve! of the J and K inputs may be allowedto change when the clock
pulse is HIGH and the bistable will perform according to the truth table as
long as minimum set-up times are observed. Input data is transferred to
the outpuis on the negative-going edge of the clock puise.

LOGIC SYMBOL

SN54/74LS73A

DUAL JK NEGATIVE

EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

LOGIC DIAGRAM (Each Flip-Flop)

14 ety a—-l).‘-—11 Y
3 cavd
- K- 4 §=Cf CF (LY —D_J 29
R B o O o113 10wwy € . Cpo—1 _\
?
{ ! =4 ) 1.
Vee = Pind Y U : -
GNO = Pin 11 o wn
J Suffix -~ Case 632-08 (Ceramic) P
N Suffix - Case 646-06 (Plastic) cLoex @
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise spaciciad)
SYMBOL PARAMETER N ] UTl\sf‘:S MIAX UNITS TEST CONDITIONS
VIH tnput HIGH Voitage 2.0 | v Guaranteed Input HIGH Voitage for
All Inputs
54 0.7 Guaranteaed Input LOW Voltage for
viL Input LOW Voitage 72 08 v Ali Inputs
VI Input Clamp Diode Voltage -0.65 | 1.5 \ Voo = MIN, iy = —18 mA
54 2.5 3.5 v Vee = MIN, IgR = MAX, ViN = VIH
V, HIGH Vol
OH Output HIGH Voltage 7a 27 a5 v or Vi per Truth Table
0 54.74 0.25 0.4 v loL =4.0mA !Vce =\;’CC (X
VoL utput LOW Voltage _ 1 oA Vin = Vi of ViK
74 03§ 05 v oL =80 | per Truth Table
J K 20
Clear 60 uA Vee = MAX VIN= 27V
7] Input HIGH Current Clock 80
J. K o1
Clear 03 mA Ve = MAX. Vin=70V
Clock 0.4
e Input LOW Current ‘é‘le"a' Clock :g; nA | Veg= MAX. VN =04V
0s Shont Circunt Current -20 -100 mA Vee = MAX
icc Power Supply Current | 60 mA vee = MAX




- SN54/74LS73A

MODE SELECT — TRUTH TABLE

INPUTS QUTPUTS

OPERATING MODE —
%o J K Q a

Reset (Clear) L X X L H
Topge H n h a q
Load “C" (Reset) H | h L H
Load 1" {Setr H [ [ H 3
Hotd H 1 i Q q

H, h = HIGH Voitage Level

L I = LOW Voliage Levei

X = Don’t Care

1, h {q} = Lower case ferters indicate the s:ate of the
refarenced input {or cutput) one set-up time prior
10 the HIGH to LOW clock transition.

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MIN Ye MAX UNIT
vee Supply Voltage 54 45 5.0 §5 \
74 475 5.0 5.25
TA QOperating Ambient Temperature Range 54 -55 25 125 “C
74 0 25 70
1OH Output Current — High 54,74 -0.4 mA
oL Output Current — Low 54 40 mA
74 8.0
AC CHARACTERISTICS: Tp = 25°C, Ve =50V
UMITS
Y| P, INIT! TE NDITION
SYMBOL ARAMETER YITY Py MAX UNITS ST CONDITIONS
IMAX Maximum Clock Frequancy 3 45 MHz Fig. 1 Vee =50V
tPLH Propagation Delay, 15 20 ns Fig. 1 CL=150f
PHL Clock to Output 15 20 ns
AC SETUP REQUIREMENTS: Tp = 25°C
LIMITS
SYMBOL PARAMETE NIT! NDITION
Al R MIN ™ X UNITS TEST CONDITIONS
v -| Clock Pulse Width High 20 ns Fig. 1
Clear Pulse Width 25 Fig. 2
W ear u'se i ns ig vee = 5.0V
g Setup Time 20 ns Fig. 1
h Hold Time 0 ns )




SN54/74LS73A
AC WAVEFORMS

Fig. 1 CLOCK TO OUTPUT DELAYS, DATA
SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH

(=t~

e |3V&

4——1!»1 ‘PLN‘—"?
Q ¢ § >
| &K‘" 13v
| i
o i oMy, j——em]
1.3v T3v

o1

°The shaosd aress indicats when the input it pecmittad (o change for predicatable output performance.

Fig. 2 SET AND CLEAR TO OUTPUT CELAYS,
SET AND CLEAR PULSE WIDTHS

-o-—-lw—-—ul
P SET !
W 13v 1.3V

I._'w ,_.’
1.3v 13V
1

132v
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w
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DESCRIPTION — The TTL/MS! SNS4LS/74L5151 is a high speed
8-Input Digital Multiplexer. It provides, in one package, the ability to
salect one bit of data from up to eight sources. The LS151 can be used
as a universal function generator to generate any logic function of four
veriables. Both assertion and negation outputs are provided.

L]
¢ MULTIFUNCTION CAPABIUTY
* ON-CHIP SELECT LOGIC'DECODING
* FULLY BUFFERED COMPLEMENTARY QUTPUTS
* INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION
EFFECTS
PIN NAMES
So -~ S2 Select Inputs
E Enable {Active LOW) Input
g — iy Multiplexer inputs
r4 Muttiplexer Output (Note b)
Z Compl tary Muitipl
(Note b)
NOTES:

-SCHOTTKY PROCESS FOR HIGH SPEED

Qutput

3. 1 TTL Unit Load (U.L.} = 40 uA HIGH/1.6 mA LOW.

b. The Qutput LOW drive factor is 2.5 U.L. for Military (54) and § U.L. for Commercual

{74) ‘Temoarature Ranges.

SN54/74L5151

8-INPUT MULTIPLEXER

LOW POWER SCHOTTKY

LOADING {Note'a) ~ "+

HIGH LOW

0.5 U.L. 0.25 U.L
0.5u.L 0.25 U.L
0.5 U.L 0.25 U.L.
10 U.L. S{25: UL
10 U.L 5 (2.5} U.L.

LOGIC §YMBOL

4 3 2 ) 15141312

é’mlm

1o 4y l2 13 la ls ig 1y

11 ——8q
10— Sy
LY

T

»n ——Of r§

veg = Pin 16
GND = Pin 8

LOGIC DIAGRAM

1

°®

iy Y4 's g r

I

veg = Pin 16
GND = Pin 8
O = Pin Numbers

i@@
H

CONNECTION DIAGRAM
DIP {TOP VIEW)

J Suffix -— Case 620-09
Ceramic

N Suffix — Case 648-08
{Plastic)




SN54/74L.5151

FUNCTIONAL DESCRIPTION — The LS151 is a logical implementation of a single pole, 8-position switch with the
switch position controlied by the state of three Select inputs, Sg, S1, S2. Both assertion and negation outputs are
provided. The Enable input {E) is active LOW. When it is not activated, the negation cutput is HIGH and the assertion
output is LOW regardless of ail other inputs. The logic function provided at the output is:
Z=F-l1g-8g-51°52 + 11°S0°51°52 + 12-50°51°52 + 1350°$1 5+
14-Sg-51-52 # 15°S0°51°S2 *+ 15051752 * 750" 51752

The LS151 provides the ability, in one package, to select from eight sources of data or contro! information. By proper
manipulation of the inputs, the L5151 can provide any logic function of faur variabies and its negation.

TRUTH TABLE

' € S2 5 So n i P g Ig (I3 Iy 2 Z
L X X X X X X X X X X X H L
L L L L L X X X X X X x H L
L L L L H X X X X X X X L H
L L L H X L X X X X X X H L
L L L H X H X X X X X X L “
L L H L X x L X X X X X H L
L L " L X x H X x X X X i H
L L H H | x X X L X X X x . L
L Y. st X SO, XL X ) pixddhiat Y H '
L H L L X X 4 x L x x X H L
L H L t X X X X H X X X L H
L H L H X x X X X L X X H L
Ly H t H X X b x X H x % L H
L H H L X X X X X X L X H L
L H H L X X X X X X H x L H
t H H H X X X X x X )5 L H t
L H H H X X L3 X X X X H L H
H = HIGH Voltage Level
L = LOW Voitags Level
X = Don't Care
GUARANTEED OPERATING RANGES 5 .
SYMBOL ] PARAMETER ‘A Y MIN TYpP MAX UNIT
vee Supply Vohtage 54 45 6.0 5.5 v
74 4.75 5.0 5.25
TAa Cperzting Ambient Temperature Rangs 54 -55 25 125 °C
74 [} 5 7C
10H QOutput Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0




i

SNS54/74L5151

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise spacified)

SYMBOL PARAMETER i LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
ViK Input HIGH Vohage 20 \ Guaranteed Input HIGH Voltage for
All inputs
54 Q.7 Guaranteed Input LOW Voltage for
ViL Input LOW Vohage £ o8 v All tnputs
VIK Input Clamp Diode Voltage -0.65 | -1.5 A Vee = MIN, Iy =-18 mA
54 25 35 v Vee = MIN, 1oy = MAX, Vin = ViH
VoH Output HIGH Vohage > 37 . v or Vyi_per Truth Table
v o LOW Vor 54,74 025 | Q4 v loL=40mA | Vce =VVcc '\:‘/'N-
oL utput tage v =B.0mA | VIN=Vi_or Vin
74 035 | 05 v oL =80 per Truth Table
! Input HIGH C = s ZcCMAX TR RT Y
tH nput urrent ; o1 A Vee = MAX. Vi = 7.0 V
nw Input LOW Current —04 | mA Vee =MAX ViN =0.4 V
los Shert Circuit Current . -2V =100 ] mA Vce = MAX
Ice Power Supply Current 10 mA Vee = MAX
AC CHARACTERISTICS: Tp = 25°C i
LIMITS
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
PLH Propagation Delay ; Lo27 43 a\
PHL Select to Qutput Z 18 30
tPLH Propagation Delay . 14 23 2
1PHL Select to Output 2 20 32
tPLH Propagation Delay 26 42 1
tPHL Enable 1o Output Z 20 32 Vec = 5.0V
tPULH Propagation Oelay 15 24 7 CL=15¢F
tPHL Enable to Output 2 18 30
tPLH Propagation Delay . 20 32 b
PHL Data to Output Z 16 26
tPLH Propagation Delay 13 21 ~
tPHL Data to Qutput Z 12 20
{
AC WAVEFORMS
Vin } Lav 13v 3v 13v
L'mv. !—"U‘-i L—f"ml. —ipn—{
i t
Vour L3v ! 13v Vour 13v 13v

Fig. 1 1

g
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DESCRIPTION — The SN54LS/74L513 and SN54LS/74LS 14 contain
logic gdates/inverters which accept standard TTL input signals and
provide standard TTL output levels.f They are capable of transforming
siowly changing input signals imo‘ sharply defined, jirter-free output
signals. Additionally, they have greager noise margin than conventional
inverters.

Each circuit contains a Schmitt trigger foilowed by a Darlington level
shifter and a phase splitter driving g TTL totem pole output. The Schmitt
trigger uses pasitive feedback to ef{ectively speed-up slow input transi-

.tions, and provide differeqt input ‘hreshold voltages for positive and
negative-going transitions, This hysteresis between the positive-going
and negative-going input thresholds {typically 800 mV) is determined
internaltly by resistor ratios and is e:ssenually insensitive to temperature
and supply voltage variations. t

SN54/74L513
SN54/741L514

SCHMITT TRIGGERS

DUAL GATE/HEX INVERTER:

LOW POWER SCHOTTKY

LOGIC AND CONNECTION DIAGRAMS

SNS4/741.513

v,

MEAMAEERR

san

J Suffix — Case 632-08 (Ceramic)
N Suffix — Case 646-06 (Plastic)

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MIN ! TYP MAX UNIT
vee Supply Voltage 54 45 5.0 58 v
i 74 4.75 50 5.25
Ta Operating Ambier:‘t Temperature Range 54 ~55 25 125 °C
74 o 25 70
10H Output Current — High 54.74 -0.4 mA
oL Output Current — Low 54 N 4.0 mA
74 80
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DESCRIPTION — The LSTTL/MSI SNSA{LS/74LS“ 571s a3 high speed
Quad 2-Input Multiplexer. Four bits of dgta from two sources can be '

SN54/74L8157

selected using the common Select and Enabie inputs. Tha four buffered

nutputs present the selected data in the true (non-inverted) form. The
LS157 can aiso be used to generate qny four of the 16 different
functions of two variabies. The LS157 i us fabricated with the Schottky
barrier diode process for high speed and is completely compatible with
all Motorola TTL families.

!

e SCHOTTKY PROCESS FOR HIGH SPEED

QUAD 2-INPUT MULTIPLEXER

LOW POWER SCHOTTKY

o MULTIFUNCTION CAPABILITY !
« NON-INVERTING OUTPUTS 2
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION -

EFFECTS
PIN NAMES LOADING (Note a)
¥ HIGH LOW
S Common Select [nput 1.0.U.L. 0.5 U.L.
3 Enable {Active LOW) 1nput 10U.L 0.5 U.L.
loa = lod Data Inputs from Source O 0.5 U.L. 0.25 U.L.
(PP PP Data Inputs from Sources1 0.5U.L. 0.25 U.L.
Z,-24 Multiplexer Qutputs (Note b) 10 U.L. S {251 U.L.
L
NOTES:

5. 1 TTL Unit Load {U.L.) = 40 »A HIGH/1.6 mA LOW.

b. The Output LOW drive factor is 2.5 U.L. for Muitary {54) ang § U.L. for Commercial (74}

Tempersture Ranges.

e 3

LOGIC SYMBOL

15 5 6 14131110

LT

E log M1 bn 't tac ¢ logha

L L %4
N o] [

i 5

4 ? i 9

Vee * Pin 16

GND=Pin &

LOGIC DIAGRAM

Vee = Pin 16
@ ® GND =Pin 8
Z 2 O = Pin Numbers

CONNECTION DIAGRAM
GIP (TOP VIEW)

J Suffix — Case 6§20-09
Ceramic

N Suffix — Case 648-08
{Plastic)

NOTE

The Flaidah vers.c~ ~es ine same
Dot Conrection TASramt as v
Juas m.Line Pachage




‘ SN54/74L5157

i

FUNCTIONAL DESCRIPTION ~ ':’he LS157 is a Quad 2-lnput Multiplexer fabricated with the Schottky barrier
diode process for high spﬁod. it sefocts four bits of data from two sourcas under the contral of a common Select Input
{S). The Enable Input (E} is active’ LOW. When E is HIGH, all of the outputs (2} are forced LOW regardless of all

other inputs. i
i
The LS157 is the logic implementation of a 4-pole, 2-position switch where the position of the switch is determingd
by the logic levels supplied to the Select Input. The logic equations for the outputs are shown below:
i - - -
Z"F'('«‘"s’lo.'s) Zb!E-(l",'SHOb-SI
ZC'E'“R'S”OC'E) Zd'E'('1d'S+'N‘§)
{ .
A common use of the LS157 is !hIe moving of data from two groups of registers to four common output busses. The
particular register from which the data comes is determined by the state of the Select Input. A less obvious use is as a

function generator, The LS157 caL generate any four of the 16 different functions of two variables with one variable
common. This is useful for impiementing highly irregutar logic.

H
TRUTH TABLE
SELECT
énasLE T2 INPUTS ouTPUT
3 s ) Iy z
H x X x 2
L H X t L
L H X H H
L L L x L
L L H x H
H = HIGH Voltage Levet
L 3 LOW Voltage Level )
X = Don't Care
¥
GUARANTEED OPERATING RANGES B
SYMBOL PARAMETER | win TYP MAX UNIT
vee Supply Voltage T 54 : 45 5.0 5.5 v
a 74 475 5.0 5,25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
1 74 0 25 70
oM Output Current — High 54.74 -0.4 mA
oL Cutput Current — Low 54 4.0 mA
I ! 74 8.0




SN54/74LS157

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise spacified)

M
SYMBOL PARAMETER AN UTY':S MAX UNITS TEST CONDITIONS
Vi input HIGH Voltage 20 v Guaranteed Input HIGH Voltege for
All Inputs
. 54 0.7 Guaranteed Input LOW Vohage for
i Input LOW Voltage 74 08 v All Inputs
Vi Input Clamp Diode Voltage ~0.65 | —1.5 v Vee = MIN, iy =18 mA
54 N 25 35 v Vee = MIN, Iod = MAX, ViN = VIR
\ Hi Vi a -
OH Output HIGH Voaltage 74 " s v or Vi per Truth Table
o o 54,74 0.25 |- 04 \' lgL=4.0mA | Vce = Vee MIN,
VoL utput LOW Voltage ; T = 8.0 mA VIN = Vi o VIH
74 035 | 05 v oL =80 per Truth Table
Input HIGH Current -
lo1 20 pA Voo = MAX, Viy= 2.7V
hH .S 40 i
'Eo"s" 01| ma  |vec=Max vin=T0V
Input LOW Current
8 ?H ¢ “04 1 A |vee=MAX vin=04v
.S -0.8
los Short Circunt Current , | =20 -100 mA Ve = MAX
tce Power Supply Current 16 mA Vee = MAX
AC CHARACTERISTICS: Tp = 25°C
LIMITS
SYMBOL PARAMETER ik ~F UNITS TEST CONDITIONS
tPLH Propagation Detay 920 14
PHL Data to Output 9.0 14 e Fig. 2
PLH Propagation Delay 13 20 nd Fig. 1 Vee=50V
PHL Enable to Output .14 n g Cy = 15pF
tPLH Propagation Delay 15 23 b
PHL Select to Output 18 27 ¥4 Fig. 2
i
. AC WAVEFORMS
1
ViN 13v 13v Vin =1V f-iav
| L i 1
FWL—II Py L—r'n«. }""L-n“‘
Vour 1av 13V Vour &Kuv % vav
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DESCRIPTION — The LSTTL/MSI SN54LS/74LS158 is a high speed
Quad 2-Input Multiplexer. It selects four bits of data from two sources
using the common Select and Enable inputs. The four buffered outputs
present the selected data in the inverted form. The LS158 can also
generate any four of the 16 different functions of two variables. The
LS158 is fabricated with the Schottky barrier diode process for high
speed and is completely compatibie with all Motorola TTL families.

SCHOTTKY PROCESS FOR HIGH SPEED
MULTIFUNCTION CAPABILITY

INVERTED OUTPUTS

INPUT CLAMP DIODES UMIT HIGH SPEED TERMINATION
EFFECTS

SN54/74L5158

QUAD 2-INPUT MULTIPLEXER

LOW POWER SCHOTTKY

LOGIC SYMBOL

3 21 5 & 1413 1110

PIN NAMES LOADING (Note a) i l | | I l l l l

SPp 224 € ‘oa ':- 'ob M1e 'oe e loe g
S Common Select Input 1.0 U.L. 0.5 U.L.
E Enable {Active LOW) Input 10U.L. osu.L {8
195 - log Data Inputs from Source 0 0.5 u.L 0.25 U.L. b W
Ma =1 Data Inputs from Source 1 0.5 U.L. 0.25 U.L. i 7 T T
2y~ 24 Inverted Qutputs (Note b} 10 U.L. 5(2.5) U.L. 4« 7 PR
NOTES: Vee = Pin 16
a1 TTL Unit Load {U.L.) » 40 sA HIGH/1.6 mA LOW, GND = Pin 8

b. The Output LOW drive factor is 2.5 U.L. for Mititary {54} and § U.L. tor Commerciat

{74) Temperature Ranges.

CONNECTION DIAGRAM
DiP (TOP VIEW)

LOGYC DIAGRAM

o e 0 Me e e Yoo
Q) @ @ 6 & & O 68

QO =Pin Numbers

1]
- = J Sutfix — Case 620-09 (Ceramic)
N Sutfix — Case 648-08 {Plastic)
Ve = Pin 16 T ' LTI
G @ @ @ GE‘% = Pin8 p:;a;.ec:;n;::"o«::.::.:'::

Duat in.L.~e Pacrage




’ SN54./74L5158

FUNCTIONAL DESCRIPTION — The LS158 is a Quad 2-Input Multiplexer fabricated with the Schottky barrier
diode process for high speed. It selects four bits of data from two sources under the controf of a common Select {nput
(S) and presents the data in inverted form at the four outputs. The Enable input (€} is active LOW. When E is HIGH,
all of the outputs {Z) are forced HIGH regardless of all other inputs.

The LS158 is the logic implementation of & 4-pole, 2-position switch where the position of the switch is determined

by the logic levels supplied to the Select Input.

A-common use of the L5158 is the moving of data from two groups of registers to four comman output busses. The
particular register from which the data comes is determined by the state of the Select Input. A less obvious use is as a
function generator. The LS1€8 can generate four functions of two variables with one variable common. This is useful

for implementing gating functicns.

TRUTH TABLE
SELECT
ENASLE INPUT INPUTS ouUTPUT
E s o 1y Z
H % X X H
L L L X H
L L R X L
L H X XL H
L H X H L
H = HIGH Voitage Level
L = LOW Voltage Level
X = Don't Care
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
vee Suppiy Voitage S4 45 S.0 S.5 v
. 74 475 5.0 5.25
Ta Opereting Ambient Temperature Range 54 -55 25 125 C
74 _, 0o 25 70
oM Output Current — High ™ 54,74 -0.4 mA
oL Output Current — Low 54 40 mA
74 8.0




SN54/74L.5158 .

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (u;\less otherwise specified)

LIMITS
SYMBOL FARAMETER UNITS TEST CONDITIONS
MIN TYP MAX
Guaranteed Input HIGH Voltage for
ViH Input HIGH Volitage 2.0 \ Al Inputs
54 0.7 Guaranteed Input LOW Voitage for
viL Input LOW Voitage ” o8 v Al Inputs
VIK Input Clamp Diode Voltage -065f =15 v Vee = MIN, iy = ~18 mA
' 54 2.5 35 V. [Vec = MIN, Igy = MAX, Viy = Vi
VeH Output H‘_GH Voitage 74 2.7 .38 v or Vi per Truth Table
54,74 0.25 0.4 v |loL = 4.0 mA Vee = Ve MIN,
vou Output LOW Voltage 74 0.35 0.5 v oL = 80 mA VIN = V)L of ViH
per Truth Table
input HIGH Current
lg. I 20 pA Voo = MAX, VN = 27V
m ES 40
ig. 11 0.1 mA | Vee = MAX, Viy = 7.0V
Es 0.2 Al W
Input LOW Current
TR To, Ih -0.4 mA  [Voe = MAX, VN = 0.4V
E S ~0.8
los Short Circuit Current -20 - 100 mA |Vce = MAX
All inputs at 4.5 V.
lce Power Supply Current 8.0 mA | Ve = MAX All QUtputs open.
All other input
ice Power Supply Current 11 mA | Vee = MAX combinations.
Alt outputs open.

AC.CHARACTERISTICS: Tp = 25°C

. LIMITS ’
SYMBOL PARAMETER [ UNITS TEST CONDITIONS
MIN TYP MAX
tpLH Propagation Delay 10 12 g Figure 2
tPHL Data to Qutput 10 15
tPLH Propagation Délay 1 17 e Figure 1 Vee = 50V
tPHL Enable to Output 18 24 Cp = 15pF
tPLH Propagation Delay 13 20 ns Figure 2
tPHL Select to Output 16 24
AC WAVEFORMS
Vin 1av 13v Vi 13v 13v
' t
- 'mn.-1 = ‘rm-f l—-t' e L 'PLN—I
Vour T3v 13V Vout ¥ t3v 13v

k2
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DESCRIPTION — Each multivibrator of the 1£S221 features a
negative-transition-triggered input and a positive-transition-triggered
input either of which can be used as an inhibit input.

Pulse triggering occurs at 3 voltage level and is not related to the
transition time of the input pulse. Schmitt-trigger input circuitry for 8
input allows jitter-frae triggering for inputs as slow as 1 volt/second,
providing the circuit with excellent noise immunity. A high immunity to
Ve noise is also provided by internal latching circuitry.

Once triggered, the outputs are independent of further transitions of
the inputs and are a8 function of the timing components. The output
pulses can be terminated by the overriding clear. input puise width may
be of any duration relative tothe output pulse wadth, Qutput pulse width
may be varied from 35 nanoseconds to a maximum of 70 s by choosing
appropriate timing components. With Rexy = 2 k2 and Cgxt = O, 2
typical output pulse of 30 nanoseconds is achieved, Qutputrise and fall
times are independent of pulse length.

Puise width stability is achieved through internal compensation and is
virtually independent of Vcc and temperature. In most applications,
puise stability will only be limited by the accuracy of external timing
components.

Jitter-free operation is maintained over the full temperature and VCC
ranges for greater than six decades of timing capacitance (10pF 10 10
uF), and greater than one decade of timing resistance (210 70k for the
SN54L5221, and 2 to 100 k) for the SN74LS221). Puise width is

defined by the relationship: tyiout) = CextRext in 2 = 0.7 CaxtRext. If *

pulse cutoff is not critical, capacitance up to 1000 pf and resistance as
low as 1.4 k) may be used. The range of jitter-free pulse widths is
extended if Ve is 5 V and 256°C temperature.

* SNS54LS221 and SN74L5221 1S A DUAL HIGHLY STABLE
ONE-SHOT

« OVERRIDING CLEAR TERMINATES OUTPUT PULSE

e PIN OUT IS IDENTICAL TO SN54LS/74L5123

vVee

L 2 -

R/C
Cext

SN54/74L5221

DUAL MONOSTABLE
MULTIVIBRATORS
WITH SCHMITT-TRIGGER INPUTS

LOW POWER SCHOTTKY

(TOP VIEW)
VR ) 2
v, Coss Cems @ 28 CLA 28 24
(o] 5] [4] [) [ [ [l [
i
=R Q
a
5 CLR
Cu

18 W ) -1 o 2 2R,y GNO
LR Cent  Seus

poutive togie  Low «niut 10 Clear vasets O low and
8 mgn cegarcress of G iovins 03 A
or § aputs

J Suffix — Case 620-09 (Ceramic)
N Sutfix — Case 648-08 (Plastic

FUNCTION TABLE

(EACH MONOSTABLE)

INPUTS OUTPUTS

CLEAR | A B Q a

L |Lx X L H

X H X L H

b3 X L LM

H L 1 n v

H i H| n v

t L H{ N v

TYPICAL MAXIMUM
TYPE POWER OUTPUT PULSE
DISSIPATION LENGTH

SNS4LS5221 23 mw 4913

SN7415221 23 mw 70s




SN54/74LS221

Once in the pulse trigger mode, the output pulse width is determined by tw = RextCaxtin2. as long as Rexy and Cayxq are within
their minimum and maximum valves and the duty cycle is less than 50%. This puise width is essentially independent of Vo and
temperature variations. Output puise widths varies typically no more than +0.5% from device to device.

ifthe duty cycle, defined as being 1000-“%! whereTisthe period of the input pulse, rises above 50%, the output pulse width wilt
become shorter. If the duty cycie varies between low and high valves, this causes the output pulse width to vary in length, or

jitter. To reduce jitter to a minimum, Rgy should be as large as possible. (Jitter is independent of Cexy). With Rexy = 100K, jitter is
not appreciable until the duty cycle approaches 90%.

Although the LS221 is pin-for-pin compatible withthe LS 123, it should be remembered that they are not functionally identical.
The LS123is retriggerable so that the output is dependent upon the input transitions once it is high. This is not the case for the
LS221. Atso note that it is recommended 1o externally groundthe LS 123 Cexq pin. However, this cannctbe done ontheLS221,

The SNS4LS /7418221 is adual, monolithic, non-retriggerable, high-stability one shot. The output pulse width, s can be varied
over 9 decades of timing by proper selection of the external timing components, Rgxy 2nd Caxy.

Pulse triggering occurs at a voitage level and is, therefore, independent of the input slew rate. An,houqh allthreainputs have this
Schmitt-trigger effect, only the B input should be used for very long transition triggers ((31.0 4V /s). High immunity 10 V¢ noise
{typically 1.5 V) is achieved by internal latching circuitry. However, standard Vo bypassing “3 strongly recommended.

The 1.5221 has four basic modes of operation.
Clear Mode: Ifthe clearinputis held low, irregardiess of the provious output state and other input states, the Q output is low.

Inhibit Mode: 1f either the A input is high or the B input is low, once the Q output goes low:, it cannot be retricgered by other

inputs.
Pulse Trigger
Mode: .This occurs when none of the other modes are in effect and the Q output is low. A proper transition by either the
CLR, A or B input, as shown in the truth table, will cause the Q output to go high and rema:n high for the pulse
time twy.

Oncetriggered, as long as the outputremains high, all input transitions {excapt for Clear. see Mote 4} are ignored.
Overriding J
Clear Mode: If the Q output is high, it may be forced low by bringing the clear input low.



GUARANTEED OPERATING RANGES

SN54/74L.5221

SYMBOL PARAMETER MIN TYP MAX UNIT

Vee Supply Voitage 54 45 5.0 55 \'
74 475 5.0 5.25 "

Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

1o Output Current — High 54,74 04 mA

loL Qutput Current — Low 54 4.0 mA
74 8.0

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE tunless otherwise specified)

SYMBOL PARAMETER MIN le':s UNITS TEST CONDITIONS
» | Positive-Going Threshold
VT+ Voltage at A I?\put 9 P ¢ Vee = MIN
v Negative-Going Threshold |__ 54 0.7 1.0 v
T- Vee = MiIN
Voltage at A Input 74 0.8 1.0 v cc
Pusitive-Going Threshold
VT+ Voitage at B Jgpul 19 20 Y, Vee = MIN
V- Negative-Going Threshold | 54 07 0.9 v .
Voitage a1 B tnput 74 0.8 0.9 v Vee = MIN
ViK Input Clamp Voltage -1.5 \4 VCC = MIN, liy = =18 mA
VOH Output HIGH Voltage S = 34 A Vee = MIN, 1oy = MAX
74 2.7 3.4 v
VoL ! Output LOW Voltage e 025 | 04 | vV lloi=40mAl. - miN
! 74 035 | 05 v loL = 8.0 mA
M Japut HIGH Current 20 | pA | VeemMAXVIN=27V
Q.1 mA Vee = MAX Viy = 7.0V
input LOW Current
input A -0.4
i input B -08 mA Ve =MAX iy =04V
Clear -0.8
oS Short Circuit Current =20 =100 mA Vee = MAX
Power Supply Current
icc Quiescent 4.7 11 mA Ve = MAX
Triggered 19 27




SN54/7415221

AC CHARACTERISTICS: Ve =5.0V. TA= 25°C

FROM TO LMITS
UTPUT) —— TEST CONDITION:
symeoL (INPUT) | (O TN s A UNIT TEST CO! ONS
tPLH A Q AS 70 ns
8 a 35 55 -
tPHL A a 0| 8 | ns Cext = 80 DF, Rexy = 2 K00
8 Q 40 65
tPHL Clear Q 35 55 ns CL=15 pF,
PLH Clear a 44 65 ns
70 120 150 See Figure 1 Cexp = 80 pF. Rext =20
.. . c— =0, Rext =
Nvtout AorB Qor@ 20 47 70 ns Cext ext = 2 k0
600 670 750 Cext = 100 pF.Rext = 10 K
6 6.9 7.5 ms Cexp =V 4F, Rexx=10 k2
AC SETUP REQUIREMENTS Ve =5.0V. Ta = 25°C
UMITS
SYMBOL PARAMETER I P UNITS
dv/dt Rate of Rise or Fall of Input Pulse
Schmit, B 1.0 V/s
Logic Input. A 10 V/us
W Input Pulse Width
A or B, t(in) 40 ns
Clear, tyy iclear) 40
tg Clear-inactive-State Setup Time 15 as
Rext External Timing Resistance a8 14 79 e}
74 14 100
Caxt External Tisning Capacitance 0 1000 yF
Qutput Duty Cycle
RT = 2.0 k2 50 %
AT = MAX Rext 90 '




SN54/741L.8221

AC WAVEFORMS
1o W) ==
l T ——— e - - = 3V
8 INPUT ?f \uv
| ov
o v

}
CcLEAR i
. ) S S,

}-—-4-'0\» Pt
)

o = e e — - - o - Vou
ooy | [ | * .
oL

1

Vou
Gm
e e an o e e e e = == VOU

A nput is low.
TRIGGER FROM B, THEN CLEAR — CONDITION 1

—— > == ]V

B NPT \
(] \_—.—-——-——OV
k——-)ﬂ)n.——.‘
t 3v
CLEAR 1.3V
e e e e i e it it e v = OV
e - o e e @ - — YO
aoutut / \
Vou
o9 tow. TRIGGER FROM 8, THEN CLEAR — CONDITION 2
AL, A A )
8 NPT { k ﬂ
: | -t Q.
barn 350 8 —od (g
| [ty 3v
Rl AN
e e v e = @V
TAIGGERED
.._..——.\\ —— - YOH
9 pMIF_aghammy (X ) ven,
NOT TRIGGERED b Zpviouy o <
Alnput is lowe.
CLEAR O { 8, THEN FROM 8
— s A e Y
ampul
| pe— 3800 —et ¢Y
ne
e—3504 —= v
e XN FRIILNRN_

- VO
QourPuT / \
You

A Inout 13 low.

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR

Fig. 1
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DESCRIPTION ~ The SN54LS/74LS390 and SN54LS/74LS393
each contain a pair of high-speed 4-stage np_gle doum\ Each haif of
the LS390 is partitioned into a divide-by-two section and a divide- -by-
five section, with a separate clock input for each section. The two
sections can be connected to count inthe 8.4.2.1 BCD code or they can
count in a biquinary sequence to provide a square wave {50% duty
sycie) at the final output.

Each half of the LS393 operates as a Modulo-16 binary divider, withthe
iast three stages triggeredin a ripple fashion, In both the ‘.§390 andthe
L5393, the flip-{iops are triggerec bya HIGH- 10-LOW !ranss_lpq_q!.l_rlg!r
CPinputs. Eacn hatf of eachcircuittype has a Master Reset input wbuch
responds to a “a HIGH signal by forcing all four outpu.s 1o the LOW state.

DUAL VERSIONS OF L§290 AND LS283

L5390 HAS SEPARATE CLOCKS ALLOWING 2, +2.5, +5
INDIVIDUAL ASYNCHRONOUS CLEAR FOR EACH COUNTER
TYPICAL MAX COUNT FREQUENCY OF 50 MHZ

INPUT CLAMP DIODES MINIMIZE HIGH SPEED
TERMINATION EFFECTS

SN54/74LS390
SN54/74LS393

DUAL DECADE COUNTER:
DUAL 4-STAGE
BINARY COUNTER

LOW POWER SCHOTTKY

a. 1 TTL Unit Lead (UL ) = 40 pA-HIGH/ 1.6 mA LOW.

FIN NAMES _I.OﬂG {Note a)
HIGH LOW

cP Clock (Active LOW going edge}

_ tnput 1o +16 (LS393) 05Ul 1ouL

CPg Clock (Active LOW going edge)

_ Input 1o +2 (LS390) 0.5UL 10Ul

CcPy Clock {Active LOW going edge)

- Input to +5 ({LS390) o5U.L 1.5UL

MR Master Rasat (Active HIGH) Input a5 UL 0.25U.L.

Qp—Q3 Flip-Flop outputs {Note b} 10UL {525uL

NOTES: -

b. The Output LOW drive factor 1s 2.5 U.L. for Military (54} and 5 U.L for

Commercial (74) Temperature Ranges.

CONNECTION DIAGRAMS

DIP 1TOP VIEW!

SNS2LS/74LS390
W5, 7 veel i
2Jun | s
3T 2% ve [ J1x
T A s 1
SIS Fe 3‘7
(] 2 2 [
10 a:{ Jwo
laono a3 Je

J Suffix — Case 620-U3 (Ceramic;
N Suffix — Case 648-08 (Plastic)

SNS4LS/2418393
F e
un w0
a2
anil
3‘0

J Suffix — Casu 632-08 {Ceramic)
N Suffix — Case 646-06 Plastic)

NOTE:

The Flatpak version has the same
pinouts Connection Diagram: as
the Dual InLine Package.




SN54/741.5390 @ SN54/74L.S393

FUNCTIONAL DESCRIPTION —Each half of the SN54LS/74LS393 Operates in the Modulo16 binary sequence,asindicatedin
the 16 Truth Table. The first flip-flop is triggered by HIGH-to-LOW transitions of the CP input signal. Each of the other flip-fiops
is triggered by a HIGH-to-LOW transition of the Q output of the preceding flip-flop. Thus state changes of the Q outputs do not
occur simultaneously. This means.that logic signals derived from combinations of these outputs will be subject to decoding
spikes and, therefore, should not be used as clocks for other counters, registers or flip-fiops. A HIGH signat on MR forces all
outputs to the LOW state and prevents counting.

Each haif of the 'LS390 contains a +5 sectionthat is independent except for the common MR funiction. The <6 section operates
in4.2.1 binary sequence, as shown in the<+5 Truth Table, with the third stage output exhibiting a 20% duty cycle whenthe input
frequency is constant. To obtain a + 10 function having a 50% duty cycle output, connect the input signai to CP1 and connectthe
Qgoutputtothe EFQ input; the QQ output provides the desired 50% duty cycle output. If the input frequency is connected to Eﬁo
and the Qg output is connected to 5"1 . a decade divider operating in the 8.4.2.1 BCD code is obtained, as shown in the BCD
Truth Table. Since the flip-flops change state asynchronously, logic signals derived from combinations of ‘LS390 outputs are
also subject to decoding spikes. A HIGH signal on MR forces all outputs LOW and prevents counting.

SNS4LS /7415390 LOGIC DIAGRAM (one haif shown)

SN54LS/74L5393 LOGIC DIAGRAM (onse haif shown}

R




SN54/74L.5330 ¢ SN54/74L.8383

SNS4LS/74LS390 BCD SN54LS/7415390 + 5 SNS4LS/7415393
TRUTH TABLE TRUTH TABLE TRUTH TABLE
{Input on CPq; Qg CP1) {input on CP1}
OUTPUTS OUTPUTS OUTPUTS
NT COUNT
Q3 [Q2 [O1] COUNTIG3 Toz]ay Q3{0Q2101}00
1] [N T N S N ."‘ 0 [N R S 0 (U I N N I O R
1 LiLjL]H 1 ciudwm 1 [ ]
2 L L H L 2 L H L 2 L LiH L
3 L L H H 3 L H H 3 L.t H M
4 L{imwluyjtL 4 MWLt 4 WIS
5 L H U] H 5 t H C H
[} LiHIH]L 6 L H]L
7 L H o H 7 L H H H
8 ol L L L 8 H L L L
9 HiLJLIH . 9 H| L] LIH
" 10 H L H L
1 HiLlH}H
12 Ml Rl L] L
13 H H L H
14 H H | ML
) 15 HiH| ]
H = HIGH Vohage Leve!
L = LOW Vottage Level
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
vee Supply Voltage 54 4.5 5.0 5.5 v
74 475 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 *C
74 Q 25 70
10H Output Current — High 54,74 -0.4 mA
oL Output Current — Low 54 40 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess ctherwise specified)
LIMITS
Y M Ny T TION
SYMBOL PARAMETER T ~F A UNITS EST CONDITIONS
Guaranteed inout HIGH Vottage for
ViH toput HIGH Vcitage 2.0 v All Inputs
54 0.7 Guaranteed !nput LOW Voltage for
It Input LOW Voltage 7a 08 v Al Inputs
VIK Input Clamp Diode Vohage -0.65 |-1.5 v Voo = MIN, iy = ~18 mA
54 2.5 35 A Vee = MIN. 1o = MAX, Vin = ViH
VoH Qutput HIGH Voltage 24 2.7 35 v or V| per Truth Table
54,74 0.28 0.4 v loL=40mA| Vce = Vce MIN,
VoL Output LOW Voltage 72 0.35 05 v loL= 80 mA ViN = VIL of VIH
per Truth Tabte
20 pA Voo = MAX. ViN=2T7V
hR Input HIGH Current o1 A Vog = MAX, Vi =70V
MR -04 mA
Iy tnput LOW Current < __C ¢} =18 mA Vee = MAX Vi =04V
CcPy -2.4 mA
108 Shont Circuit Current ~20 -100 mA vee = MAX
cc Power Supply Current 26 mA Vee = MAX

—— o B s



SN54/74L5390 & SN54/74LS383

AC CHARACTERISTICS: TA = 25°C. Ve = 5.0V

LIMITS
SYMBOL PARAMETER N v AR UNITS TEST CONDITIONS
Maximum Clock Frequency
IMAX CPp to Qg 25 35 MHz
Maximum Clock Frequency .
fMAX TP 10 Q1 125 20 MHz
tPLH Propagation Delay. 12 20 ns -
tPHL CPto Qg 18393 13 20
PLH & i " 2 | 20
PrL CPy 10 Qu LS3%0 13 20 ns .
1PLH & w | e wem
P CP1to Q3 L5393 40 60 ns CL=15pF
LM = 37 €0 - T
L CPgoto Q2 LS390 39 60 ns
tPLH = 13 2
PHL CP110Q4 LS380 PP ns
PLH —_ 24 39
PHL CP110Qg LS390 26 39 ns
PLH = 13 21
L CPit0Q3 LS390 18 21 ns
PHL MR to Any Output LS390/393 24 39 ns
AC SETUP REQUIREMENTS: T = 25°C, Ve =50V
LIMITS
Al INITS TEST CONDITIONS
SYMBOL PARAMETER WiN ~F MAX U
W | Clock Puise Width LS393 20 ns
w TP Pulse Width LS390 20 ns
tw TPy Pulse Wigth LS390 40 ns Vec=50Vv-
W MR Puise Width 15390/393| 20 ns
trec Recovery Time LS3%0/393| 25 ns
- AC WAVEFORMS
-cF 13v ViV
o
oy L U
a 13v 13v
Fig. 1
R & MS 13v . 13v
IQ— m—.l‘- r,“-l
3 1av
o
[+] 13V
Fig. 2
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