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Abstract

This thesis presents barcode conduct system that can be applied to use so
many works such as : registration , statistics , catalogue and list of commodity etc .
But this project have altention to work for catalogue and list of commodity . Reading
Barcode of this project different from others project , it use CCD(Charge Coupled
Device) detecting light that it make for particular and corection . This barcode
conduct system consists of 4 important parts such as : 1. Part of barcode reading -
using CCD to read barcode to the system so that it is able to reed data accurately. 2.
Part of barcade buffer - receiving data from barcode reading lay in Random Access
Memory <RAM>. 3. Part of barcode assessment - carrying data from barcode buffer
to decode , then data decoding will be assessed later that depend on methods to apply
and part of barcode assessment is to use microcomputer carry out that it use
programme C to control . Linking part of barcode buffer to part of barcode
assessment (Microcomputer) links to slot for input and output of microcomputer that
is data transmission on parallel port . And 4. part of making baucode - to make
barcode to be stardard < CODE 3 OF 9 “ that this part use microcomputer with

printer to make . barcode and print output barcde .
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#include <conio.h>
#include <dos.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#define TRUE |
#define FALSE O
#idefine portA 0x300
#define portB 0x301
#define portC 0x302
#define portCT 0x303
void read_ram (void);
void clear_ram (void);
void initialize (vo}jd)‘;
int dec_char (int irﬁ’)ut);
int bin._dec (int coeff[],int start);
int rebin_dec(int coef[],int start);
int decode (void);
int bar_ width [69],bar_binary[69],bar_temp[69];
char bar_string{7],bar_code[5];
void read_ram {void)
{int ,j=0,length;
outportb (portC,0xd0);
outportb (portC,0x50);
for (i=1;i<70;i++)
{ outportb (portA,i);

length=inportb (portB);

bar_ width{j]=length;

=ik

}



/*******#*********************CLEAN me********************/

void clear_ram (void)
{int j;
outportb (portCT,0x81);
outportb (portC,0xd0);
outportb (portB,00);
for (j=0;j<=70;j++)
{ outportb (portA,j);
outportb (portC,0x10);

outportb (portC,0xd0);}

}

/********************initiauze hardware Card***********/
void initialize (void)
{outportb (portCT,0x83);
outportb (portC,0xd0);
outportb (portC,0x20); }
[¥*¥¥%% encode binay to decimal *¥*¥¥*¥/
int bin_dec (int coeff[],int start)
{int i,k=0,decimal=0;
double j;
int end=9+start;
for (i=start;i<end;i++.k++)
{ j=pow (2.0,(8-k));
decimal=(decimal+coeff[i]*});}
return decimal;
}
int rebin_dec (int coeff[],int start)
{int i,k=0,decimal=0;
double j;
int end=start-9;
for (i=start;i>end;i-- kK++)

{ j=pow (2.0,(8-k));



decimal=(_decimal+coeff[i]* 7%}
return decimal;
}
J¥¥¥R¥%% encode decimal to charactor **¥¥¥¥/
char charactor[44] ={'0",1,2',3','4''5,'6',/'7",'8',/9"'A"/B"/C"/D"/E/F,G"'H, T,V 'K ,L /M ,N,O,
PUQVRYS) T, ULV WUXY 2 SRS B
int inttable[44] = { 52,289, 97,352, 49,304,112, 37,292,100,265, 73,328, 25,280, 88, 13,268, 76,
28,259,67,322, 19,274, 82, 7,262, 70,22,385,193,448,145,400,208,133,388,196,148,168,162,138,
42};
int labletable{44]= { 0, 1, 2, 3, 4, 5, 6, 7, 8. 9,10,11,12,13,14,15,16,17,18,19,20,21,
22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38," ,39,40,41 42},
int dec_char (int input)
{ int 1;
for (i=0;(i<44 && inttablefi] != input);i++);
if (i>=44)
return 0x01;
else
retumn i;
}
int check_sum (int totalsum)
{ int sum,i;
sum=totalsum%43;
for (i=0;(i<44 && labletable[i] != sum);i++);
if (i>44)
return 0x01;
else
return i;
}
int decode(void)
{
int bar__count,breakpoint,bar_top,code,Cancel=O,critical,long_length,step,start_here,

bar_decimal;



int a,¢,d,j,n,ns,m,ik,s,ttotalsum,max,min;
int quit,error_scan,scan;
quit = FALSE;
while (!quit)
{ for (i=0;i<7;i++)
bar_string[i}="";
do
{
error_scan =FALSE;
for (j=0;j<69;j++)
bar_width [ji=0;
initialize();
if (kbhit())
quit=TRUE;
i=0;
while (!quit && i==0)
{ i=inportb (portC};
1=1&0x01;
if (kbhit())
quit=TRUE; }
while (!quit+&& (i>0))
{ i=inportb(portC);
i=1&0x01;
if (kbhit(})
quit=TRUE; }
i=inportb(portC);
1=1&0x02;
if (11=02)
{ clear_ram();
error_scan=TRUE; }

}

while (error_scan && !quit);



read_ram();
clear_ram();
[reekerxkconyert bar width to ascii code¥****¥¥/

if(quit==TRUE)

Cancel=1;

d=0;

for(n=0;n<70;n++)

if(bar_width[n]>0)

d++;

max=min=bar_ width{0];

for (n=0;n<d-1;n++)

{ if (bar_width{n]<bar_width[n+1])
{
if (max<bar_width{n+1])

max=bar_width[n+1];

else
{
if (min>bar_width[n+1])

min=bar_width[n+1];

critical=(max+min)/2;
/*--barwidth ->binary convertion--*/
for (n=0;n<d;n++)
{ if (bar_width [nj<= critical)
bar_binary [n]=0;
else

bar_binary [n]=1; }

start_here=TRUE;



for (n=0;(n<(d/2) && start_here==TRUE);n++)
{ bar_deciral=bin_dec (bar_binary,n);
if (charactor{dec_char (bar_decimal)] !="*")
start_here = TRUE;
else

start_here = FALSE; }

start_here=TRUE;
for (ns=(d/2);(ns<d && start_here==TRUE);ns++)
{ bar_decimal=bin_dec (bar_binary,ns);
if (charactor{dec_char (bar_decimal)] !="*")
start_here = TRUE;
else
start_here = FALSE; }
 ju - convert each value to charactor----- *f
t=(ns-n)%9;
n=n-1;
ns=ns-1;
j=0;
totalsum=0;
s=0;
code=0;
for (rm=n;m<=ns;m=m+10)
{ bar_decimal=bin_dec (bar_binary,m);
if((s=dec_char({bar_ decimal))!=0x01)
{ bar_string{j]=charactor(s];
if (>=(t-(t- 1) &&j<=(t-2))
{
bar_code[code]=charactor{s];
totalsum=totalsum-+labletable(s];

code++; }



=i+l
}

if (bar_string{t-1]==charactor[check _sum(totalsum)])

scan=TRUE;
else
JEEF e refine start code ---------- ok
{ start_here=TRUE;

for (n=d;(n>(d/2) && start_here==TRUE);n--)
{
bar_decimal=rebin_dec (bar_binary,n);
if (charactor{dec_char (bar_decimal)] !="¥")
start_here ='TRUE;
else

start_here = FALSE;
}

start_here=TRUE;
for (ns=(df2);(ns>0 && start_here==TRUE);ns--)
{
bar_decimal=rebin_dec (bar_binaryns);
if (charactor{dec_char (bar_decimal)] !="*")
start_here = TRUE,;
else

start_here = FALSE;

[F e reconvert each value to charactor-----*/
t=(n-ns)%9;
n=n+l;
ns=ns+1;
J=0;
totalsum=0;

s=();



code=0;
for (m=n;m>=ns;m=m-10)
{ bar_decimal=rebin_dec (bar_binary,m);
if((s=dec_char(bar_decimal))!=0x01)
{
bar_string[j]=charactor[s];
if (j>=(t-(t- 1))&&j<=(t-é))
{
bar_code[code]=charactor(s];
totalsum=totalsum+labletable[s];
code++;

}

=itk
}
if (bar_string[t-1]==charactor[check_sum(totalsum)])
scan=TRUE;
else
scan=FALSE;
}
if (scan)
{ sound(4000);
delay(200);
nosound( );
quit=TRUE; }
eise {quit=TRUE;
memset(bar_code,0x0,4); }
}

return{Cancel);
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#include <conio.h>

#include <graphics.h>

void print_bar(void)

{

int m,totalsum,bardecimal{7];

int d,i,index,n,0,po.x1,yl;

char bin[10],barprint{69];

char code[7],str[4];

checkfont();

do

{

index=0,po=0,n=0,d=0;x =255,y 1=255totalsum=0;
memset(code,0x0,7);

setfillstyle(SOLID_FILL,1);

bar(0,0,639,479);

settextstyle(7,0,4);

setcolor(10);

outtextxy(180,35,"PRINT BARCODE");
menubox(220,120,399,149,0,0);
touttextxy(230,130,0," A3 NIV AUDY 4MEN");
memset(str,0x0,4);

tstringin(360,130,5,4,str,0);

strepy(code,™");

strncat(code,str,4);

strupr(code);

d=0;

d=strlen(code);

for (m=(d-(d-1));m<d;m++)
totalsum=totalsum-+labletable[check_ char(code{m])};
strcat(code,string[check _sum(totalsum)]);

strcat(code,”*");



setfillstyle(SOLID_FILL,15);
bar(150,200,480,400);
touttextxy(285,345,4 code);
d=0;
for(m=0;m<=7;m++)
if(code|m]>0)
dt+;
for {(m=0;m<=(d-1);m++)
bardecimal[m]=inttable[check_char(code[m])];
for(m=0;m<=(d-1);m++)
{
i=bardecimal[m];
do{
binfindex++]=1%2+'0';
}while(i/=2);
while (index<=8)
bin[index++]='0";
for(n=0+0;n<=0+8;n++)
barprint{po++]=bin[--index];
if(m<=(d-1))
barprint[po++]="0";
o=0+10;
}
for(m=0;m<=(d*9+(d-1));m++)
{ if(m%2==0)
{
setfillstyle(SOLID_FILL,0);
if (barprint{ra]=="1")
{
bar(x1,y1,x1+3,y1+80);
X 1=x1+3;

!



elsef{
bar(x1,yl.x1+1,y1+80);

xl=x1+1;

Jelse

setfillstyle(SOLID_FILL,15);
if (barprint[m]=="'1")

{

bar(x1,y1,x1+3,y 1+80);
x1=x1+3;

}

else

{

bar(x1,yl,x1+1,y1+80);
Xl=x1+1;

}

}

} while(getch() != Ox1b);
setviewport(0,0,639,479,1);
}
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@ MOTOROLA

DESCRIPTION — These d-c triggered multivibrators feature pulse
width control by three methods. The basic pulse width is programmed

SN54/7415122
SN54/74L5123

by sefection of external resistance and capacitance values. The LS122

has an internal timing resistor that allows the circuits 10 be used with
onlyan external capacitor. Once triggered, the basic pulse width may be
extended by retriggering the gated low-level-active (A) or high-level-
active (B} inputs, or be reduced by use of the overriding clear.

ThelS122 and L5123 have Schmitt trigger inputs to ensure jitter-free
triggering from the B input with transition rates as slow as 0.1 millivolt

per nanosecond.

RETRIGGERABLE MONOSTABLE
MULTIVIBRATORS

LOW POWER SCHOTTKY

* OVERRIDING CLEAR TERMINATES OUTPUT PULSE

COMPENSATED FOR Vo AND TEMPERATURE VARIATIONS

* D-CTRIGGERED FROM ACTIVE-HIGH OR ACTIVE-LOWGATED
LOGIC INPUTS

* RETRIGGERABLE FOR VERY LONG OUTPUT PULSES, UPTO
100% DUTY CYCLE 3

* INTERNAL TIMING RESISTORS ON LS122

SN54LS/741L8122
(TOP VIEW) (SEE NOTES 1 THRU 4)

Rext/
Vee Cext NC Coy NC Riyy @
10

] [3] [] [] o] [+
g

en &

CTET LTI

e 82 CLR [} GND

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

NO imernal connection,

SN54LS/74L5123
(TOP VIEW) (SEE NOTES 1 THRU 4)

VReee/ 1 2

Vee  Coxse Cemt -0 26 CLR 28 2A
9

][] ] [5] L] o] (o] L]

Ls122
FUNCTIONAL TASLE
INPUTS OUTPUTS
CLEAR|At A2 B1 82l a &
Lfx x x x{ ¢ W
x M H x x[L
X (x x L x|t w
x |x x % o}t ow NC —
H L X t HlNnv
H t x v tinwvw
Holx Lt W] Ao
Hox L oW otnu
H in | u W uv
H 3w wnvu
H { H W oHlnA v
t e x v Wl oL
1 X Lt H Ml u
Ls123

FUNCTIONAL TABLE
INPUTS OUTPUTS
CLEAR| A

A4

a cLA

CLR o

T X er X X|w
nhbrrrlo
cdedzzz|o

T X X X¢
e XX X

LI

1A 18 1 2 IR/ GND
CLR Cent  Cout

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

NOTES:

4,

1. Anexternal timing capscitor may be connected between Coxtg #nc Rext/Cosr (POsItive).
2.
3. Fot improved pulse width accuracy cOnnect sn external retstor between H..‘IC.“ and Veg

To wse the interne! timing resistor of the L5122, connect Ry, to V.

with R open<ircuited.

To obtain verisble pulse widths, connect an external variable resistence betwesn Rint/Coxt and V.




SN54/74LS122 @ SN54/741.S123

TYPICAL APPLICATION DATA
The output pulse tyyis a function of the external components, Cext and Rext of Cext and Ring on the LS122. For values of Cext
> 1000 pF. the output pulse at Voc = 5.0 V and VR = 5.0 V (see Figures 1, 2, and 3} is given by

tw = K Rexq Cexy where K is nominally 0.45

H Cexq is on pF and Rexq is in k() then tyy is in nanoseconds.

The Cext terminal of the LS 122 and LS123 is aninternal connectionto ground, however for the best syslem performance Cext
should be hard-wired to ground. |

Care should be taken to keep Rgxq and Ceyq 8s close to the monostable as poss-ble with 8 minimum amount of inductance
between the Rext/Cext junction andthe Rext/Cext pin. Good groundplane and adequate bypassing should be designed into the
system for optimum performance to insure that no faise triggering occurs.

It should be noted that the Cexy pin is internally connected to ground on the LS122 and L5123, but not on the LS221.
Therefore, if Coxg is hard-wired externally to ground, substitution of 2 LS221 onto & LS123 socket will cause the LS221 to

become non-functional. 1

The switching diode is not needed for electrolytic capacitance application and should not be used on the LS122 and L5123,

Tofindthe value of K for Caxq 3 1000 pF, refer to Figure 4, Variationson Ve or VRe can cause the value of K to change, 8s can
the temperature of the LS123, LS122. Figures 5 and 6 show the behaviour of the circuit shown in Figures 1 and 2 if separate
power supplies are used for Vo and VRe. if Ve is tied to VR, Figure 7 shows how K will vary with Vg and temperature.
Remember, the changes in Rexg 2nd Cext with temperature are not cafculated and included in the graph.

As long as Cexq > 1000pF and 5K < Rexy < 260K (SN74LS122/123)or 5K Rexy & 160K (SN54L.5122/123), the change in
K with respect to Rgy is negligable.

i Cexy < 1000 pF the graph shown on Figure 8 can be used to determine the output pulse width. Figure 9 shows how K will
change for Cext < 1000 pF if Vo and VR are connected to the same power supply. The pulse width tyy in nanoseconds is
approximated by ¥

tw = 6 + 0.05 Cexq {pF) + 0.45 Rext (k) Caxy + 11.6 Rext

In order to trim the output pulse width, it is necessary to include a variable resistor between Vcc andthe Rext/Cext pin or

between Ve and the Ry pin of the LS122. Figure 10, 11, and 12 show how this can be done. Rext remote should be kept as

close to the monostable as possible.
Retriggering of the part, as shown in Figure 3, must not occur before Cexy is discharged or the retrigger pulse will not have any
effect. The discharge time of Cexq in Nanoseconds is guaranteed to be less than 0.22 Ceyt {pF) and is typically 0.05 Cexy (pF).

For the smallest possible deviation in output pulse widths from various devices, it is suggested that Cexg be kept 2> 1000 pF.
WAVEFORMS

"‘""G‘é"‘ {Ses Appficetion Data)

. BINPUT
oouTPUT ?
} w OUTPUT WITHOUT RETRIGGER
EXTENOING PULSE WIDTH
B INPUT |
CLEAR mPUT CLEAR PULSE
———————— “—) OUTPUT WITHOUT CLEAR PULSE
aoutPuT | :
]

OVERRIDING THE OUTPUT PINSE

s et faas
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GUARANTEED OPERATING RANGES
SYMBOL ) PARAMETER MIN TYP MAX UNIT
vee Supply Voltage 54 45 5.0 5.6 \"
74 475 5.0 6.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
10K Output Current — High 54,74 -0.4 mA
oL Output Current — Low 54 4.0 mA
74 8.0
Rext External Timing Resistance 54 5.0 180 kQ2
74 80 260
Cext External Capacitance 54,74 No Restriction
Rext/Cext Wiing Capacitance at
Rext/Cext Terminal 54,74 50 pF
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless atherwise specified)
LIMITS .
SYMBOL PARAMETER MIN P UNITS TEST CONDITIONS ;
ViH Inpet HIGH Voltage 20 v Guaranteed Input HIGH Vottage for ,
All Inputs
) 54 0.7 Guaranteed Input LOW Voltage for
viL Input LOW Vohage 7a 08 \ Alllnputs
VIK Input Clamp Diode Voltage -0.65| —1.6 A Vee=MIN, iy =—18mA
54 2.5 3.5 v Vee = MIN, IgH = MAX, ViN = Vi
VoH Ouput HIGH Vo'tage A i T = or ViL_per Truth Table
v 4 LOW Val 54,74 0.25 0.4 v loL=4.0mA | Vge =Vee MIN,
oL uiput oltage I = VIN = V)i or iy
74 035 | 05 v oL =8.0mA per Truth Table
20 pA Vee=MAX VN =27 V
I 1 I MAX
M nput HIGH Current o1 i Vo= VIN=7.0 V
In Input LOW Current —-0.4 mA Vee=MAX ViN=04 V
ios Short Circuit Current —=20 =100 mA Vee = MAX
Power Supply Current
e LS122 11 o
15123 T 6
AC CHARACTERISTICS: Tp = 25°C, Vo = 56.0V
LIMITS
SYMBOL PARAMETER VIN P MAX UNITS TEST CONDITIONS
tPLH Propagation Delay, Ato Q 23 33 il
tPHL Propagation Delay, A to Q 32 45 Cext =0
tPLH Propagation Delay, Bto Q 23 44 poo CL=15pF
PHL Propagation Delay, B to O 34 66 Rext = 5.0 k02
LM Propagation Delay, Clear to O 28 45 ns R =2.0k0
PHL Propagation Delay, Clear 10 Q 20 27
% min AosBtoQ 116 200 ns
, Cext = 1000 pF, Rgyy = 10KkQ,
n,Q AwBtoQ 4.0 45 5.0 s CL= 15pF. AL = 20 k0
AC SETUP REQUIREMENTS: Ty = 25°C, Ve = 5.0V
LIMITS
SYM3OL PARAMETER MIN ~F MAX UNITS
hw Pulse Width 40 ns
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DESCRIPTION — The SN54LS/74LS90, SN54LS/741L592 and
SN54LS/741.593 are high-speed 4-bit ripple type counters partitioned

SN54/74L590
SN54/741L592
SN54/741593

into two sections. Each counter has a divide-by-two section and either a

divide-by-five {LS90), divide-by-six (LS92) or divide-by-eight {LS93)
section which ase triggerd by a HIGH-10-LOW transition on the clock
inputs. Each section can be used separately or tied together {Q to CP)to
form BCD, bi-quinary, modulo-12, or modulo-16 counters. All of the

DECADE COUNTER;

DIVIDE-BY-TWELVE COUNTER;

counters have a 2-input gated Master Reset (Clear), and the LSS0 also 4-BIT BINARY COUNTER

has a 2-input gated Master Set (Preset 9).

J Sutfix — Case 632-08 {Ceramic)

LOW POWER SCHOTTKY

N Sutfix — Case 646-06 {Plastic)

® LOW POWER CONSUMPTION . . . TYPICALLY 45 mW

® HIGH COUNT RATES . . . TYPICALLY 42 MHz

® CHOICE OF COUNTING MODES . . . BCD, BI-QUINARY,
DIVIDE-BY-TWELVE, BINARY

@ INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION
EFFECTS

PIN NAMES LOADING {Note a}
HIGH LOW

EFO Clock {Active LOW going edge} Input to 05 U.L. 1.5 U.L.
+2 Section

cPy Clock {Active LOW going edge) tnput to 05U.L. 2.0U.L.
+5 Section {LS90), 6 Section (LS92}

P, Clock {Active LOW going edge) Input to 05 U.L. 1.0 U.L.
+8 Section (LS93)

MR4, MRy Master Reset (Clear) Inputs 0.5U.L. 0.25 U.L.

MS§y, MSy Master Set (Preset-9, LS90) Inputs 05 U.L. 0.25U.L. °

Qg Output from +2 Section (Notes b & c) 10U.L. 5(2.5) U.L.

Q4.0Q5,Q3 Outputs trom <5 {LS90), +6 (LS92), 10 U.L. 5(2.5) U.L.

+8 (LS93) Sections (Note b}

Notes:

8.1 TTL Unit Load (U.L) = 40 pA HIGH/1 6 mA LOW.

b. The Output LOW drive factor is 2 5 U L. for Milttary, {54) and 5 U.L for commercial (74} Temperature Ranges.
. The Qg Outputs are gusranteed to drive the fuil fan-out plus the (.vﬁ nput of the device.,

d. To insure proper operation the rise (1.} and fall time (t7} of the clock must be less than 100 ns.

LOGIC SYMBOL

1S90
6:
MS
14—~0lCPg
1em0fCPy

MR U Oy 0203

H

23 129 A 1y

Veg® Pin5
GND = Pin 10
NC = Pins 4,13

LS92

14—0{CPg
1—ciCPy

mr_ Q9 0y 0203

H

€7 12118 8

Vcc-Pm S
GND = Pin 10
NC=Pins 2, 3,413

1593

14—~—0{CPg
1 —qicry

wma Qo 0y 03 Oy

H

1
23 129 811

Vcc' PinS
GND = Pin 10
NC=Pins4,.6,7,13
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LOGIC DIAGRAM

us, ®
“sng: l

TPy ———0lcr

LS90
l i 1
P L 2
3
1 %0 — °o 4 N
F—OCP p—CiC? = [+
%0 KT 8 ‘]' )scob'

CONNECTION DIAGRAM
DIP (TOP VIEW}

0z 0y
O = Pin Numbers
Veg = Pin6

GND = Pin 10

=)
MAy @—_)—D,_ NC = No Internal Connection
"5 ®@ ® ® ®
o %2 @ NOTE:
.O = Pin Numbers The Flntpalnnio}: has the same
VCC =Pin5 pinouts (Connection Diagram) as
GND = Pin 10 the Duat In-Line Packsge.
LOGIC DIAGRAM CONNECTION DIAGRAM
1592 DIP (TOP VIEW)
@ 4 a [—- J a E O 3 af
TPy —cfce —acr —t—ofcr o s L
xcou :cnb’ :CDE KCDE
T, @
b ] ® °o® )| (D] a ® @o NC = No fnternal Connection
] 2 3
NOTE:
QO = Pin Numbers The Fistpak version has the same
- - inouts {Connection Di
Vegerns ety
GND = Pin 10
LOGIC DIAGRAM CONNECTION DIAGRAM
Ls93 DIP (TOP VIEW)
4 = 4 Q J <] J [+
22
(faman= [ 4 —Olcr cr cr
x % % ¢ ] 3 co'b' %o 5
oo U | 3 | 3
S @ @ ® O]
G & NC = No Internsi Connection

NOTE:

The Flatpak version has the seme
pinouts {Connection Diagram} as
the Dus! In-Line Packsge.
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-
Ls90 LS92 AND LS93
MODE SELECTION MODE SELECTION
RESET/SET INPUTS OUTPUTS RESET OUTPUTS
H | H L [X L t L t MRy | MR2 || %0 %1 92 93
H KW | x|l L L L L Hi1H L v L
X X H |.H H L L H L H Count
L X L X Count H L Count
b L X L Count L L Count
L X X L Count H = HIGH Voliage Levei
X L L X Count L = LOW Voltage Level
H « HIGH Voltage Leve! X = Don'tCare
L = LOW Voliage Level
X = Don't Care
LS90 1592 Ls93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE’
COUNT QUTPUT COUNT OUTPUT N, - OUTPUT
9 0 Q; qy Q @ 0 Q3 Qg 01 0 Qg
o] L L L Lt 0 L L L L 1] L -t L L
1 H L L L 1 H L L L 1 H L L L
2 L H L L 2 L H L L 2 L H L L
3 H H [ L 3 H H L L 3 H H L L
4 L L H L 4 L L H L 4 L L H L
5 H L H L 5 H L H L 5 H L H L
6 L H H L 6 > WY ON/H 6 L H H U
7 H H H L 7 H L " H 7 H H H L
8 L L L H 8 L H L H 8 L L L H
S H L L H 9 H H L H 9 H L L H
NOTE: Quiput Qg is connected 1o Input 10 L L H H 10 L H L H
TPy for BCO count. 1 H L H H 1 H H L H
; ; 12 L L H H
Note: Output Qg connected to input EF.. d 13 H L H H
14 L H H H
15 H H H H

Note: Output Qg connected 1o input TPy,



SN54/74L550 @ SN54/74L.592 ¢ SN64/74L593

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MIN TYP MAX UNIT
vee Supply Vohage 54 45 5.0 5.5 v
74 475 5.0 5.25
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
oy Output Current — High 54,74 -04 mA
lge. OQutput Current — Low 54 4.0 mA
74 . 8.0
DCEHARACTERISTICS OVER OPERATING TEMPERATURE RANGE [unless otherwise specified)
LIMITS
SYMBOL PARAMETER N P MAX UNITS TEST CONDITIONS
Vi Input HIGH Vohage 2.0 v Guaranteed Input HIGH Voltage for
Ali Inputs . .
i 54 0.7 Guaranteed Input LOW Voltage for
Vg Input LOW Vottage 74 08 v All Inputs
Ver Input Clamp Diode Voltage —-0.65 | —-1.5 v Vee = MIN, Iy =18 mA
54 25 35 v Vee = MIN, IoH = MAX, Vin = VIH
Vos, Output HIGH Voltage 5 p = Bk 5 or Vi_per Truth Table
v A 54,74 025 | 04 v oL =4.0mA | Vce = Vee MIN,
(v 8 utput oliage o= VIN =VjLor ViH
7 0.35 0.5 ¥ oL =8.0mA per Truth Table
20 pA Vee=MAX, ViN=2T7 V
{
/173 nput HIGH Current o4 A Voo = MAX, Viy = 7.0 V
Input LOW Current
MS, MR -04
" o —24| mA {Vee=MAX, V=04V
CPy (LS90. 1L.S92) —-32
TPy (LS93) —1.6
los. Shon Circuit Current ~20 ~100 mA Vee = MAX
oo Power Supply Current 15 mA Vee = MAX




SN54/74LS90 ® SN54/74L592 ¢ SN54/74L593

AC CHARACTERISTICS: Tp = 25°C, Vee= 5.0V, C = 15 pF ‘

LIMITS ;
SYMBOL PARAMETER LSS0 LS92 1593 , | UNITS
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX

IMAX CPg Input Clock Frequency 32 32 32 MHz ;
fMAX TPy input Clock Frequency 16 16 16 MHz '
tPLH Propagation Delay, 10 16 10 16 10 16 ns

tPHL CPp Input to Og Output . 12 18 12 18 12 18

tPLH 32 48 32 48 46 70

PHL €Fg tnput 10 Q3 Output 38 | s0 38 | s0 a6l 70| ™

tPLH 0] 18 10] 16 10| 16

PHL TPy Input 1o Qq Output 14 | 21 18 21 14 21 ns

tPLH 21 | 32 10 16 21 | 32

PHL CPy Input to Q2 Output 23 P 14 29 23 35 ns

1PLH 21 | 32 21 | 32 34 | 51

tPHL €P1 Input 10 03 Output 23 | 35 23 | 35 (| 51| ™

tPLH MS Input to Qg and Q3 Outputs 20 30 ns

PHL MS Input to Q1 and Q3 Outputs 26 40 ns

tPHL MR input to Any Output . 26 40 26 40 26 40 ns
AC SETUP REQUIREMENTS: Tp = 25°C, Vee=50V .

UMITS
SYMBOL PARAMETER LS90 Ls92 LS93 UNITS
MIN MAX MiIN MAX MIN MAX

W TPp Pulse Width 15 15 15 ns

W TPy Pulse Width 30 30 30 " ns

w MS Puise Width 15 ns

L MR Pulse Width 15 15 15 ns

trec Recovery Time MR to CP 25 25 25- ns

RECOVERY TIME {trec) is defined as the minimum time required between the end of the reset pulse and the clock
transition from HIGH-10-LOW in order 10 rewgmze and transier HIGH data to the Q outputs.

AC WAVE FORMS

TP 13v 13v 13V
IQ—- |w
[y LU
Q tav t3v
Fig. 1

“The number of Clock Pulses required between the tpyyy 8nd 1p| i Measurements can be determined from the -p:'udprinu Teuth Tables.

MR & MS 13v 13v ms 1.3v v

-— nw—-‘-l,,‘-o-l <—|w——lq-l,,¢-l
F Maav -4 13v
— togu—|

.0
] 13v ?,_"s”f . 13v




@ MOTOROLA

DESCRIPTION — The LSTTL/MS!I SN54LS/74LS257A and the
SN54LS/74LS258A are Quad 2-Input Multiplexers with 3-state
outputs. Four bits of data from two sources can be selected using a
Common Data Select input. The four outputs present the selected data
in true (non-inverted} form. The outputs may be switched to a high
impedance state with a HIGH on the common Output Enable (EQ) Input,
al lowing the outputs to interface directly with bus oriented systems, Itis
{abricated with the Schottky barrier diode process for high speed and is
completely compatible with all Motorola TTL families.

¢ SCHOTTKY PROCESS FOR HIGH SPEED

o MULTIPLEXER EXPANSION BY TYING OUTPUTS TOGETHER

o NON-INVERTING 3-STATE QUTPUTS .

« INPUT CLAMP DIODES LIMIT KIGH SPEED TERMINATION
EFFECTS !

SN54/74LS257A
SN54/741LS258A

QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

LOW POWER SCHOTIKY

CONNECTION DIAGRAM
DIP (TOP VEEW)

LOGIC DIAGRAMS

SNS4LS/74LS257A .
oo hy loc e loa hda s

SNS4LS/74LS258A
‘os h - ‘o hy ‘oc e lod ha s

LY
?g o © ® 1® |®

Vee = Pin)
GNOD = Pin 8
QO = Pin Numbers 7,

.it

!C e
®£@®©®©®®®

SNS54LS/74LS257A

Vee = Pin 16
GND = Pin 8

SNS4LS/741LS258A

J Suffix — Case 62009 {Ceramic)
N Suffix — Case 648-08 (Plastic)

NOTE:

The Flatpst version has the same
pinouts (Connection Diagram) »s
the Qual In-Line Package.
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FUNCTIONALDESCRIPTION — The LS257A and LS258A are Quad 2-Input Multiplexers with 3-state outputs, They
select four bits of data from two sources each under control of a Common Data Select Input. When the Select Input is
LOW, the Ig inputs are selected and when Select is HIGH, the I inputs are selected. The data on the selected inputs
appears at the outputs in true (non-inverted) form for the LS257A end in the inverted form for the LS258A.

The LS257A and L.S258A are the logic implementation of a 4-pole, 2-position switch where the position of the switch is
determined by the logic levels supplied to the Select Input. The logic equations for the outputs are shown below:,

Za=Ep°(11a*S+10a°3) Zy=Eo* (b S+iop* 3
LS257A 2. =Epefc*S+loc*S)  Zg=Ege®(1a® S+log* 5 :

Za=Ep*ll1a*S+10a® §) Zb=Ege*pe S+iope §)
LS258A  Z =EpelliceS+loceS)  Za=Ege(hge S+iog® S)

When the Output Enable Input (Eg) is HIGH, the outputs are forced to 2 high impedance “off” state. If the outputs are
tied together, all but one device must be in the high impedance state to avoid high currents that would exceed the
maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs ere tied
together are designed so there is no overiap.

TRUTH TABLE
OUTPUT | SELECT DATA OUTPUTS | OUTPUTS
ENABLE | INPUT INPUTS LS257A LS258A
Eo s o It z Z
H X X X @ (v}
L H X L L H
L H X H H L
L L L X L H
L L H X H L
H = HIGH Vohage Level
L = LOW Voltage Level
X = Don’t Care
@) = High impedance (oH)
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP . MAX UNIT
vee Supply Voitags 54 45 5.0 5.5 v
74 4.75 5.0 5.25
Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
Output Current — High 54 -1.0 mA
74 —-26
QOutput Current — Low 54 - 12 mA
74 24
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS '
SYMBOL PARAMETER MIN P - T MAX] UNITS . TEST CONDITIONS
Guaranteed input HIGH Voftage for -
VIH Input HIGH Voltage 20 v All Inputs
54 0.7 Guaranteed Input LOW Vohage for
ViL Input LOW Voltage 74 08 v All Inputs
VIK input Clamp Diode Voltage -0.65 |-1.5 \" Vee=MIN Iy=—18 mA
54 2.4 3.4 \ Vee = MIN, o =MAX VIN = VIH
VoH Output HIGH Voltage ” 34 Y v or Vi per Truth Table
54,74 025 | 04 v loL= 12mA [Vee = Voo MIN,
Vou Output LOW Vohage 24 035 | 05 v ToL=24 mA VIN=ViL of ViH
per Truth Table
lozH Output Off Current — HIGH 20 pA Voo = MAX, Vout = 27V
lozL Output Off Current — LOW -20 A Voo = MAX Vour =04V
QOther inputs 20 HA
Vee=MAX ViN= 27V
i Input HIGH Current S Inputs 4 BA
Other Inputs; 0.1 mA Voo = MAX. Viy = 7.0V
S Inputs 0.2 mA
he Input LOW Current | One 172Vt 04 | mA | yee=MAX ViN=04V
S Inputs -08 mA
los Short Circuit Current =30 130 mA Vee = MAX
Power Supply Current
Total, Output HI‘GH gg:;ﬁ ;% "m\:
lce LS257A 1.6 mA Js&C
Total, Output LOW LS258A 14 mA
Total, Output 3-State 19 mA
AC CHARACTERISTICS: TA = 25°C, Vg = 5.0 V (See SN54LS251 for Waveforms)
LIMITS
SYMBOL PARAMETER TN ~F WAAX UNITS TEST CONDITIONS
tPLH . 12 18
tPHL Propagation Delay, Data to Qutput 12 18 ns Fig. 1.2 CL= 45 pF
tPLH d 14 21 4 -
PHL Propagation Delay, Setect to Output 14 21 ns Fig. 1.2 Cy = 45pF
tPzH Output Enable Time 1o HIGH Level 20 30 ns |Figs.4,5 Cp = 45 pF
7L Output Enable Time 10 LOW Level 20 30 ns [Figs. 3,5 RL= 66710
L2 Output Disable Time 1o LOW Level 16 25 ns |Figs.3,5 CL=5.0pF .
PHZ Output Disable Time from HIGH Level 18 30 ns |Figs. 4,5 Ry = 6670Q





