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Abstract

At the present, computer has been more using or participating in
any control system. This project present concern a PCB board pattern
development for able to work in facility and reduce the process of
production. In which develop and modify from ploter machine that they

use at the present. The project able to reforms a PCB board operate

completely in one step.

This project to design for the Print circuit board automatic cutting

machine. It is applied computer to control machine by hard ware and

soft ware.
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#include <stdio.h>

#include <conio.h>
#include <dos.h>
void init(void);
void stop{void);
void X_lefi(int Ing);
void X_tight(int Ing);
void Y_up(int Ing);
void Y_down(int Ing);
void XY_dr(int Ing);
void XY _ul(int Ing);
void drilK);
int x_set=30,y_set=12;
main ()

{

int ch,dly,inpt;

clrscr();
dly = 50;
outport(0x378,0);
while (ch 1=27)
{
ch = getch();
// inpt = inport(0x378);
gotoxy(x_sety_set);
printf(" %c ".ch);
switch(ch)
{ )
X
/I case 75: outport(0x378,8);delay(dly);outport(0x378,0);break;
// case 77: outport(0x378,9);delay(dly);outport(0x378,0);break;
ny
/5750 =1 mm.
/I case 80: outport(0x378,0x20);delay(5750);0utport(0x378,0);break;  // down
/I case 72: outport{Ox378,0x22);delay(dly);outport{0x378,0);break; //up
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/A
case 'S": outport(0x378,0x10);delay(8000);0utport(0x378,0); break;
case '2"; outport(0x378,0x14);delay(8000);0utport(0x378,0); break;

case '0": outport(0x378,0x10);delay(250);0utport(0x378,0); break;
case '.": outport(0x378,0x 14);delay(250);0utport(0x378,0); break;
XY
Vi case *7": outport{(x378,0x2b);delay(dly);outport(0x378,0);break;
Vi case '9": outport(0x378,0x28);delay(dly);outport(0x378,0);break;
/X all
case '4: outport(0x378,8);break;
case '6% outport(0x378,9);break;
/Y all
case '1": outport{0x378,0x20);break; // down
case '3": outport{0x378,0x22);break; //up
/XY all
case +': outport(0x378,0x2a);break;
case "-': outport(0x378,0x29);break;
case 32 : init();break;
// stop
case 13: outport(0x378,0);break;

}
outport(0x378,0);

}

void inmit{void)

{

int fns;

char xc,yc;
fns = 0;
gotoxy(x_set,y_set);
printf(" initial.");
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xc = inport{0x379);
while ( xc == 0x7f)
{

xc = inport{0x379);

XY _di(1);

}

xc = inport(0x379);
if ((xo == 0x5f) |} (xc == 0x4f) ) fus =1;
while( fos 1= 1)
{
print(".");
xc = inport(0x379);
if ((x0 == 0x51) || (xc == 0x4f) ) fns =1;
X_right(1);
}
fos =0;

xc = inport(0x379);
if ((xe = Oxdf) || (xc == 0x6f)) fos =1;
while( fns 1= 1)
{

printf(".");

Y _down(1);

xo = inport{(0x379);

if (xc = Ox4f) fas =1;
}
XY _ul(5);
outport(0x378,0);

}

void stop{void)

{
outport{(0x378,0);
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Port

}

void X_left(int Ing)

{
outport(0x378,0x8);delay(Ing*1000);
stop();

}

void X_right(int Ing)
{
outport(0x378,0x9);delay(lng* 1000);
stop();
}
void Y_up(int Ing)
{
outport(0x378,0x20);delay(Ing*1000);
stop();
}

void Y_down(int Ing)
{
outport{0x378,0x22);delay(Ing*1000);
stop();
}
void XY_dr(int Ing)
{
outport(0x378,0x2b);delay(Ing*1000);
stop();
}
void XY_ul(int Ing)
{
outport(0x378,0x28);delay(lng*1000);
stop();
}

void drill()
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Port

gotoxy(x_set,y_set);
printf(" drill... "%

outport(0x378,0x14);delay(3000);
stop();
outport{0x378,0x10);delay(3000);
stop();
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#include <stdio.h>
ffinclude <conio.h>
#include <dos.h>
#nclude <stdlib.h>
#include <string h>

void init(void);
void stop(void);
void X_lefi(int Ing);
void X_right(iit Ing);
void Y_upf(int Ing);
void Y_down(int Ing);
void XY_dr(int Ing);
void XY_ul(int Ing);
void XY _di(int Ing);
void XY_ur(int Ing);
void drill();
void plot();
void unplot(Q);
int x_set=30,y_set=12;
main (
{
int dly,i=0,Ing;
char ch,x[10],y{10];
int x0=0,yo=0,xn,yn,xLyl;
clrser();
stopQ;
init(Q);
clrser();

/

plot();
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X_right(250);
Y_up(160);
X_left(60);
Y_down(90);
X left(180);
Y_up(20);
X_right(160);
Y_up(60);
X_lefi(160);
Y _up(20);
X _right(160);
Y_up(60);
X _left(160);
Y _up(200);
X_right(100);
Y_down(100);
X_right(50);
Y_up(100);
X_right(20);
Y_down(100);
X right(50);
Y_up(100);
X_right(100);
Y_down(440);

unplot();

/ End of Program
initQ;

gotoxy(60,24);

printf{ " Any key to Exit ");
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getchQ;

I - FUNCTION

void init(void)

{

int fns;

char xc,yc;

fhs =0,
gotoxy(x_set,y_set);
printf(" initial.");

xc = inport(0x379);
while (xc = 0x7f)
{

xc = inport(0x379);

XY_di(1);

}

xc = inport(0x379);
if ((xe == 0x51) || (xc == 0x4f) ) fns =1;
while( fns 1= 1)
{
printf(".");
xc = inport(0x379);
if ((xc == 0x51) || (xc == 0x4{) ) fas =1;
X lefi(1);
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xc = inport(0x379);
if ((xc == 0x4f) || (xc == 0x6f)) fns =1;
while( fns !=1)
{

printf(".");

Y _down(1);

xc = inport(0x379);

if (xc == 0x4f) fns =1;
}
XY _ur(50);
outport(0x378,0);

}
void stop(void)
{
outport(6x378,0);
}
void X_left(int Ing)
{
outport(0x378,0x8);delay(Ing* 100);
stop(;
}

void X_right(int Ing)
{
outport(0x378,0x9);delay(Ing*100);
stop();
}
void Y_up(int Ing)
{
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outport(0x378,0x20);delay(Ing*115);
stop();

void Y_down(int Ing)
{
outport(0x378,0x22);delay(lng*115);
stop(; |
}
void XY_dr(int Ing)
{
outport(0x378,0x2b),delay(lng™* 100);
stop(;
}
void XY _ul(int Ing)
{
outport(0x378,0x28);delay(Ing* 100);
stop(Q;

void drili()

{

I gotoxy(x_sety_set);

// printf{(" drill... ");

outport(0x378,0x14);delay(8000);
stop(Q;
outport(0x378,0x10);delay(8000);
stopQ;

}

void XY _di(int Ing)
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{

outport(0x378,0x2a);delay{lng* 100);
stop(;

}

void XY _ur(int Ing)

{

outport(0x378,0x29);delay(1ng* 100),
stop(Q;

}

void plot(Q

{
outpart(0x378,0x14);delay(5980);
stop0;
delay(100);
outport(0x378,0x14);delay(400);
stopQ;

}

void unplotQ

{
outpart(0x378,0x10);delay(6380);
stop(;

}
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#include <stdio.h>
#include <conio.h>
#include <dos.h>

#include <stdlib.h>
#include <string.h>

void init(void);

void stop(void);

void X_left(int Ing);
void X_right(int Ing);
void Y_up(int Ing);
void Y_down(int Ing);
void XY_dr(int Ing);
void XY _ul(int Ing);
void XY_dI(int Ing);
void XY _ur(int Ing);
void drillQ;

void plot();

int x_set=30,y_set=12;
main ()

{

FILE *fp;

int dly,i=0,Ing;

char ch,x[10],y{10],fhamef15};
int x0=0,y0=0,xn,yn x1,yi;
clrserQ;

printf(" Filename : *);
gets(fname);

if ((fp = fopen(fname,"rt")) == NULL)

{

fprintf{stderr, "Cannot open input file.\n");
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return 1;
}
stop();
init(;
clrser();
ch = fgetc(fp);
while (ch = *%")
{
/I delay(50);
/1 printf("%c" ,ch);
ch = fgete(fp);

printf ("begin \n");
while (ch = EOF)
{

" X FIRST

if (ch="7X9
{
1=0;
while ((ch !="Y") && (ch !="n")
{
ch = fgetc(fp);
x[i] = eb;
i+
}
x[i] ="0%
.switch(strlen(x))
{
case 5: x[i] = \0';break;
case 6: x[i-1] = "0"%break;
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case 7: x[i-2] = \0';break;
case 8: x[i-3] = "\0';break;
}

1!

xn = atoi(x);
xi = (xa - x0);
if (x1>=0)
{
printf "x_right=%d mm. *xl);
X_right(xl);
}
else {
xl = 0-x;
printf{"x_left= %d mm. "xl);
X left(xl);
}

X0 = Xn,
if (ch =="n’)

printf("Drill");
drillQ;

Y second X

/]

else if ch =="Y")
{
i=0;
while ( ch I="n')
{

Page 3
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ch = fgetc(fp);
ylil = ch;
i+
}
ylil ="\0%
switch(strlen(y))
{
case 5: y[i] = \0"break;
case 6: yli-1] = "\0';break;
case 7: y[i-2] = \0';break;
case 8: y[i-3] = \0';break;
}

yn = atoi(y);
yl=(n -yo);
if(y1>=0)
{
printf{ " y_up= %d mm. "yl);
Y_up(yl);
}
else {

yl=0-yi;

printf("y_down= %d mm. "yl);

Y _down(yl);
}

yo=ym,

- [K” Dﬁﬂ n);
drillQ;
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Y FIRST

1=0;
while ( ch = ")
{
ch = fgetc(fp);
ylil =ch;
rH
}
ylil="0%
switch(strlen(y))
{
case 5: x[i} = \0';break;
case 6: y[i-1] = "0';break;
case 7: y[i-2] = \0';break;
case 8: y[i-3] = \0';break;
H

yn = atoi(y);
yl=(yn - yo);
if(yl>=0) -
{
printf{ "y_up=%d mm. "yl);
Y_up(yl);
}
else {
yl=0-yl;
printf("y_down=%d mm. "y1);
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Y_down(yl);
}
yo=yn;
printf(* Drill ");
drillQ;

-printf("%c" ,ch);
ch = fgetc(fp);

}
felose(fp);
init();
gotoxy(50,20);
printf{ " Any key to Exit ");
getchQ;

FUNCTION

/i
void init(void)
{
int fns;
char xc,yc;
fos =0;
gotoxy(x_set,y_set);
printf(* initial.");
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xc = inport(0x379);
while ( xc == 0x7f)
{
xc = inport(0x379);
XY_di(1);
}

x¢ = inpart(0x379);
if ((xc == 0x5f) || (xc == 0x4f) ) fns =1;
while( fos 1= 1)
{
printf(".");
xc = inport(0x379);
if ((xc == 0x5f) || (xc == 0x41) ) fns =1;
X_leﬁ(l);

xc = inport(0x379);
if ((xc == 0x4f) || (xc == 0x6f) fus =1;
while( fos 1=1)
{
printf(".");
Y_down(l);
xc = inport(0x379);
if (xc == 0x4f) fns =1;
}
XY _ur(50);
outport(0x378,0);
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}
void stop(void)

{

outport(0x378,0);

}

void X_lefi(int Ing)

{
outport(0x378,0x8);delay(lng*100);
stop();

}

void X_right(int Ing)
{
outport(0x378,0x9);delay(Ing* 100);
stop();
}
void Y_up(int Ing)
{
outport(0x378,0x20);delay(Ing*115);
stopO;
}

void Y_down(int Ing)

{

outport(0x378,0x22);delay(Ing* 115);

stopQ;

}

void XY_dr(int Ing)

{

outport(0x378,0x2b);delay(lng* 100);

stopQ;
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void XY_ul(int Ing)

outport(0x378,0x28);delay(Ing* 100);

stop();

void drillQ

{
Il gotoxy(x_set,y_set);
// printf(" drill... %

outport(0x378,0x 14);delay(8000);

stop(;

outport(0x378,0x 10);delay(8000);
stopQ;

}

void plot()

{

{ gotoxy(x_set,y_set);

/1 printf(" drill... "%

outport(0x378,0x14);delay(6000);
stop();
outport(0x378,0x10);delay(6000);
stop(;

}

void XY_dl(int Ing)

{
outport(0x378,0x2a);delay(Ing* 100);

stopQ;

Page 9



R fen T i wm
L R . JE—

e, W

—— e ey — V.

L —

File3

}
void XY_ur(int Ing)

{
outport(0x378,0x29);delay(Ing*100);

stopQ;
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5400,/ 7400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package . Package i Package . | Package
i Device Type Device Type Device Type Device Type}
Device TyPe [eTRTMICH YPe TP MIcF YPe icTrIMIcH P TP ImicH YPe [ CTh MICH
SNS4S00 TN [wIf SNSan00 ) wif SNoeL S00 )i w1{ SNSa00 IR 1 (W2 SNS4LW 3 TINDAT 2
T.1 SN14S00 JEING, SNTIH0 1 TINT' SNL S00 3N SN7400 3 TINL SNI4LOD 3 14NTYT 2
F M52500'F M3500{0(LA v MSEHDO F MIHO00[D- L7 IF 2 frususo0 - fumsoo 3 77| PV 5400 £ MINDD {0-) F (2
FAIRCHILD FCI4500F CIS00 ID'T4 i £ Cr4m00 'F CIH00 10 TP 240500 7 FOW 50 o irg TV Cre00 Feanod (D 1P
MCIHOD Xa F 2. \ (YY) 5.t F 2
MOTOROLA T30 LGP F | SNTaLs00 Ty T [weun S
OMSIH00 0 INY DM54L 500 T SN g w2 ] omseLoo LING |
N S‘. C. OMIS00 T DVIH00 1IN CM74L 500 i [T 5 TN] DML 00 1 DINT) __’;-_1
PRILIPS 14503 1, G JM131.74H00 ‘i NI4L SO0 ' S i
NS4500 Fjal] |wT] 584n00 FURaa]  |we 55400 PR w2
SIQETlCS N4S00 Fa{aT | N12~00 V4ar; NL SO0 A ~N7400 F 1167
i
SIEMENS . FwTT T
i
FUHTSU MB6OI MDD 14500 M MBADO Vil D
.
HTACH HD 74500 [a 26 HD 4L S00 P D 7400 'HD2503 [R
1
MITSUBISH! Iissoie PO M14L S 00 Pl M53200 PO
NEC wPB2500 [C) 4L S00 cq ~PBR20 0.J . d
TOSHIBA 703400 & [
Electrical Characteristics SN3S4LS00/SN74LS00
absclute menimum retings over operating free -sir lemperature range
Susmry vonags. VOO w Operotng ¥oa-ae | SHSALS ~$5°C w0 125C Schematics (each gate)
loa) voitige v tereeraise fen {snns CC w WC
tntere mutle” vILagE 3V Storagr MReT It "I =-43C e i%0C
rec.ommended operating conditions
SNEAL500 SNT4LS00 V A/
MM NOM MAX MIN [ MAX ey m cc
Siaey worioge. VCC iy s 5 | o s ¥ v
Mgriswl SABK Bteal (0u ~ 40 -0 [
Low-ve! waps ewrent, I 4 [} ma
Operatng Woete terowature, Ty . -4 [£:3 9 »n €
. e ar N IXPUTS
electrical characteristics over recommended operating OLTPU'i'
free-air tamperature range A — oOuTPUT
PARAMETER TEST CONDITIONS ¢ MIN TYP$ MAX | UNIT B — Y
Vig High-leve! nput voltage 2 v
Vi Low-level mnput vollage 08| Vv 7:::
Vi inout clamp voltags VoG ™=MIN, 1= —~1gmA -1.8| Vv 500
VEe =MIN, V=V max,
VoH  Hghelevel output voltzge Low= MAX 2.1 34 v GND
VEC™MIN, V=2V,
v Lowigvel outout voltage 0.2 0.4 v
i lop = 4mh CIRCUIT] R, | R: | K» | Ra
1rout current at ‘00 4n Lin] 130 1k
- - A
" maxmum mout voluge VoomMAX. MimTv ot " "100 | 40k] 70k [500 [ 17w . GO
it High-level nput current Voo =MAX, Viy=2.7v 0] w»A lnput clamp diodes not on .
T8 Lowlevel nout Current Vee=MAX, Vi =0.4Y Tt =0.4] mA SN54L /SNT4AL circuits. S00 CIRCUIT
. Jsss Famay | ~20 =oe] - | ‘00, ‘L0 CIRCUITS
Y A .
los Shori-crount output current ¢ Voo =Ma [74LS Famiy | =18 T m . 4
IogH__ Suoply current VCC_M“Irom. oulputs hoh [ 8] maA
lopy  Somsly cweeat {Towt, ouiouts low 12 2| mA
Average par gate
ice Suooty current ] vee=5Sv 130% outy CVE‘_‘)J 0.4 mA
Propapation celzy time, N
PLH Joweta-nign-ievel outnut veoe=5V. 14=25C, ] 15 ns Ve Vee
Pracagation oty time B 200
. 3 =
'PHL  pgeiomiow-tevel outaut JeLmisP. R=na ! S 5K
Pin Assignments (Top View)
© @ IRPULS QuTPYT
A— Y INPUTS
"_ 48 4a G~1D B 34 3 N " Ak
1<) i3] izt L Moy ) 18] 8- A ¢ i ouTRUt
ey T 1 fa = Y
i : | B ¢
LD~ 1
- xE
-~ 15K ™
! i i
o oD
TR0 F
1818 Y wvep 7Y A 28 o
“HOO CIRCUIT o
positive legic: LS00 CIRCWIT
¥ =48 Resistor vaiues shewn are aommal ang in Chms I
unoer g )

1 For condtions shown as MIN of MAX, use the dpproonate value
T AN typcal values sre a1t Voo =SV, Ta=25C.

©Net more Than onc Sutput should De shorted &t & time, and for SNSEH'/SNTMH' and SNSLS'/ SNILS’, duration of shorl-circuit Shuuld not exceed | second.
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. 5408,/7408  Quadruple 2-Input Positive-AND Gate -
i Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL tow-Power T
s — A e e
Package X Package . Package . Package . . Package
ice Type Device Type Device Type Device Type Device Type
] Device Type [ cToTMICH Pe [eTRIM[CH YPe IeTRIMICE ¥Pe reTPMICE CIPIMICF
i SNS4508 J3 wi SNS4LS08 1 w1 | stseo8 IR
e T.1. 3N74508 J1INT SN7ILS08 3N SN7208 SN
Tesess.* NS5O [ F3 |FM54m08 FMIHNG 1D 3 | Fsason. rvssos of ¥4} F M5£08-F MINGZ_{OY F L
FAIRCHILD o om Wi [75,] |71 [FCranoe FCoring (o [P T frewe-ronss | 95| 0| |74 | FC1ans FCSNOS [D3 [Pt
MC310t L €
MOTOROLA 14C 3001 Ly P F il snraLsos ] MC 7408 P 1
Cnabex08 J Nt OM58L 508 P DM 5408 JENL wi:| DMSeLOB i
NS.C. . OM 22108 I N CM74L S08 P 1 QM 7403 34N DMI4L08 1
PHILIPS peeTeTn ; NTanoa X “TRTa:s08 n N7408 ' :
S34H08 F Flaa wi 55408 Filai w1 ' .
SIGNETICS NT2S08 At NT4H08 Filay N4 S08 X N7408 Fi fad ! [
; |
SIEMENS FLH38! T t
FUJITSU RY) o
HITACH! HOTAL S0b P 3 HD7408 /HD25%0 | TPt
MITSUBISH! PR o 5308 &
NEC 74L 508 Ic-L uPd23 DL |
: T
TOSHIBA TD3408 P 1
Electrical Characteristics SN54L.S08/SN74LS08
abscluta maximum ratings over operating free-air temperature range
Suniy wotsw VOO ™ Qneraing tregen T snsaLs ~8%C 0 115°C Schematics (aach gate) .
net v v tempaiaTe (e | SNIeLS oC w© WC
Interemitler wollane $ Storage temoeratwe rarge -65C w 19C vee
recommended operating conditions . 'S T
SN54L508 SN74L508 "
N NOM__ MAX | WIN o wax |
Supohy valtape VOO [ s st [ $ 32 v wPUTS ouTPUT
Hghieeel oapA et 10M - -~ 300 - 800 uk A ey Y
Low-ltvet widul €wrrent, 10y O 8 -a 8 3
Coarateq Seres areie. Ta e 5 o W [ % ¥ x "
electrical characteristics over recommended operating P GND
free- air temperature range
PARAMETER TEST CONDITIONS t MIN TYP $ MAX [UNIT W CIRCULT
ViH High-tevel nput voltage 2 v
ViL Low-level npul vollage e8| v
Vi input clamp voliags Veg=MIN, = —1tmA -1.5} v
M VEe=MIN, V=2V,
. N v
VoH  Highdevet oculpy] voliage Top=MAX 2.1 13
. Veo=MIN, vy w2y . .
VoL  Low-leve! output voliage tor = dma. 0.2 04} V
3 frout current at VECEMAX, V= 0.1 | ma
maximum input vollage
[T “High-ieve! input_current Voo =MAX V=2,V 20| A
[T Low-ievel nput current Voo =MAX Vi =0.4v =0.4| mA
[ Short cirount SaLS Family | —20 700
fos output current ¢ Veg=MAX 4L S Family | —20 —100 mA
u i 4 .
IccH  Supply current Voo =MAX Total, outputs high 2 4.8, mA
IccL  Supply current Total, outputs low a.4 8.8 mA
_ Average pergate
Ire Sianty mrrent veo=5v. _(50% duty cycle) 0.85 mA *$08 CIRCULT
Prooagation deflay time, . s
WPLH | ow-tu-igh-level output vee=5v. Tam25¢C. s
Propagation detay vme, C_=I5pF. R =24
PHL high-1o-low-leve) output 10 20| ne
Pin Assignment (Top View) . ¢— Yot
.3 i L 3 on
7
CC 46 4 aY B M 3V .
A ¢ Y
»
» — e
)
1%
1:*
1
1 | w0
kS
‘LSO8 CHOUT
itive logic:
:o:;;. gle Resistor values shown are nominal and in ohms
1 For conditons shown as MIN of MAX, use Ih; aoproorate valves under opening

$4n typest values are st Voo=SV., Ta=25C.

* Not

more than one oulput should be shorted st a3 tme, and for SNS5&5°/SNTS", curstion of output short circult should not exoeed ons seoond,
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647T4/TAT4 Dual D-Type Positive-Edge-Triggered Flip-Flop with Preset and Clear

electrical characteristics over recommended operating
free-air temperature range

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Packsge Package . Package ., Package Package
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e
MOTOROLA SNTALS 4 PO
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e
PHILIPS RTSTE D GIII/TARTE q NTALS 74 3 FIFGLT [
b~ 854574 SSAMTU FO[A W] Ssant FOlaD]  [wf
SIGNETICS | rasm NI FOIAG NTLSTe 2D NTATL FLIAD)
P .
SIEMENS : FLITA
gram————
FUIITSY LS M) WBz0 DM
e
HTACH HDI4ST4 [ED HD74LS 74 P D) HD7274/HDS10 | O]P QY
L —
MITSUBISH! i PO MIALSTA F& M5321/MS3T PG
NEC 7454 CD LS CTy »PB21¢ DD} CC
TOSHIBA j TCA pa)i
Electrical Characteristics SNSALS74/SN74LS74
absoluts moximum ratings over operating free-sir lamperature range
Saowy rohemm. VOO w Opwrstrg wweer | SNULS SSFC W iy H H :
— — e s Pin Assignments (Top View)
Stwrorm wasersiws rargn -8 W INC
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SNS4LST4 SNT4LS74 e Voo CLR 0 XK PR 0 23 IPR 1g 10 GND 20 20 2R
tah  NOM MAkjun oM wax DEMSMEMEMIN Y i3] Tual [0} Nl {0} (o
Sutofy votugn, VCC 4“5 s 5.3 an 3 in ¥ T
Taprievel wtmd sren, 10w —e0 w0 | 4 . : l
Lor-wvd gt ourtent, bg, 4 1 [ L ° v o
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d Mot ot cow nu E3 F-) oK .
High-level dsua % 31 ] Ko
eeinteninn Low-levei data 20 20} "3 |
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Functional Table
‘74, 'H74, 'LS74, 'S74 (See Note 2)

PARAMETER® TEST CONDITIONS t MIN TYP$ MAX |uNniT
Vi High-evel input_voltage 2 v INPUTS OUTPUTS
ViL _ Low-level mput voltags 08| v PRESET CLEAR CLOCK D Q a
vy Input_clamp vollage VgC=MIN, ij=-18mA -15] v L H x x | n o
VeoaMIN, Ve 2v, H L x X [ L H
v High-evel output vol . . .
O Hh 1age Vi =08V, loy=MAX 21 34 M L L x x | W ow
VoC=MIN, Viy=2v, H H 1 H H L
v Low-tevel out ol . .
oL Lowdevst outon valiage Vi =0.8V. oy = éma 0.25 0.4y V H H t Ll H
Input current at g‘:."x' :; H H L X 1% B
[ = - i
i wout Progel VOC =MAX, V=7V 02 ,mA i
voltage . . ¢
Clock L1 Functional Block Diagram
D, 4K, 20
High-lave! Clear 10 [
) A =2, TR
" rout curesnt Preset Vec=MAX, vy =2.7v wl “* s =
Clock 2¢ L= ]
0.J.K. -0.4 @ ] —
Low-leve! Ciear -0.8 r
] - ..
L vout current oreeel VCC=MAY, V=04V o8] ™
Clock ~0.4 H
-3 .
Short-cucut Series S4LS —20 ~ 100 [ :
ios K v MAX
05 output owrrent ¢  [Series LS cc= =20 - 100 mA i
Suppty current
! MA .
ce {Average per thp-tiop) VEC=MAK. Sae Nate ¢ ‘ 8y ma ° '
: clock frequency vee=sv. 25 33 MH2 ‘74, 'ST4, T4, LSI4, LT4 NUAL DFLIP FLOS WITH CLEAR ANC PRESET
PLH from ciear. preset or ciock Taxisc. R 2
(as approprate) to 0 o G CL=tsoF, ns
PhL A =2 FI—
NOTES I 1 Wilh a4 2.touts 008N, '3C 13 MeBsJred wiin the O ane ‘: outpits migh an turn.
At the nme of maesuwement, the ClOCR »Oul 13 Qrounded
2 Hemgr ievel (steady s . L=iow ‘e.e' {steady stame). X =wrajevan:
T ®1rans 197 1O lov. tu Agh ve
Qowihe ievel of 1) Deive the INCATED D2 COMLIONS wére @RIAbIShed.
o Tms conhguraiina « ~3vsfable, 1hal », T weh ROt Dersist when presel
angd Cladr LS rele’ NG LRECTive (gl lesel
1For conditons sncwn as MIN or MAX, use the approgiate valve under

340 1okl vaives are at VoG =5V, Ta=25C.
*Not more than ane output snould be shocted al & time,
1o 1 Maropagition delay time, low te-ush-leve! outpul:
K| Mpropagation delay time, high-to-tow -level output;
§ Tne amaw mdccate (he odpe of the clock putse usad for refence: 1for the ring edge.





