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ABSTRACT

This thesis presents the automatic. resistor” distributorsIt can distribute resistor totalty 30

values, display distributor by LLCD, interface with computer for edit data. 1, put values resistor and
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convenience and protects error in to pick resistor.
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unsigned char data RegTO 1,RegTO_2,RegTO 3;
unsigned char data cnT, keY buF,blinK, keY dath;
unsigned char data Cnt TraY;

unsigned char key buflf4],ck val;

//unsigned char data

e text of main manu

char code maiNl[le]={"****WelcomE*****"};
char code maiN2[1l6]={" ResistoR L}y
char code maiN3[16]={" Distribution "};
//——=-- text of menu function

char code funCl[16]={" -SettinG TraY- "};
char code funC2[16]={J TraY. "W
char code funC3[ 6]={" -Bx1RS Yi/
char code funC4[16]={"ValuE ~R: Y
char code funC5[ 6]={"AmounT R: W

[16] T FaseqdBPhailbal/ BRI

char code diS2[16] { SIS e P [ Ao ) Ry s
char code diS3[16] ={" EeE S I TN [ BT :
char code diS4[16] i IN TraY " N\ o
char code diS5(16] ={"TraY 3 o} A
//******************l ]COnVert data to lcdl !******************
void convert data lcd(unsigned char varl) {

unsigned char bufl,buf2;

bufl= varl/100;

if (bufl!=0)

lcdosend byte (1, (bufl|0x30));

char code diSil

buf2 = vari%100;
bufl = ®af2/40;
if ((bufl) || (varl/100))
lcd sendibyte (1, (bufl10x30) )

bufl = buf2%10;

lcd send byte (1, (bufl[0x30));
}
void unitR(void) {

unsigned char i, j;

//on_cursor () ;

if(ck_val==1) {

7= 0z
do{
i = Getkey Press():;
LE((A==10) ] Flr==11))1
1f((i==10) && (3<2))
j++;
if((i==11)&&(3>0))
==

}
HE( (1==10 )0 las=
led gotoxy (2,14);
f(3==0)

190




n
o

lcd send byte(1l,0x20);
i (g ==1)
lcd send byte(l, 'k'");
1f(3==2)
Lod send byte(l,"M');
}
}while(i '= 15);
key bufl(3] = Jj;
//off cursor();
}
}

//************liget Value from key tO Variableli*************
unsigned char Getkey2Val (unsigned char vall,unsigned char varl) {
unsigned char i,k[3],valkey,valvar;
valvar=0;

=0
ck val = 05
//on ecursor: )y
do{

if(valkey==13){
for (1=0; 1<3Gay-E; i+ )
lcd_gotoxy. (2, i+10);
lcd send byte(l,0x20) ;
key buflfi] = 0;

1=0;

do{
do{
valkey = /Getkey Press();
}while ((valkey>9)&&(valkey!=15)6&&(valkey!=13));

if((valkey!=15)&& (valkey!=13)){
key bufifi] = valkey;
Icd gotoxy (2,4+10)5%
lcd send byte(1; (valkey[0x30));
¥
gk vales1\
}
}while ((i<vall)&é&(valkey!=15) &&(valkey!=13));
if ((valkey!=13)&&(i==vall) &&(valkey!=15))
do{
valkey = Getkey Press();

}while ((valkey!=15)&&(valkey!=13));
}while (valkey==13);
[ foff ‘curser():
//***:************l Isave Value to Varlablel |************~k****
1f(i!'=0) {
k[0] = key bufl[0];
k[1l] key bufl([1];
k[2] = key bufl([2];
1f (1i==3) {
k[0] = k[0] * 100;
kil = kil %010
valvar = k[0] + k[1l]) + k[2];

Il

}
else if (i==2) {




k(0] = k[0) =®= 10;
valvar = k([0] + k[1]:;
}
else if(i==1)
valvar = k[0];

}

return (valvar);

}

void menu_func () {
unsigned char i,Jj,k,bufl,buf(3];
unsigned int buf addr;
Rl
//on_cursor () ;
led clear alli);
for{i=0;1<=15;1++)
lcd send by€edT, funCl [i]);

do{
lcd gofgfy (2, 1T
for (#5F;i<=15;T"T+)
lcd sepd byie-(ty £unG2 [3 (Y-
do/
//selsect tray . th

Lt sdatic Bife VP d's A

1if((bufl==10) [ | (bufl==11)) {
1f((bufl==10)&&(j<30)) Jj+=1;
else if((bufl==11)&&(j>=2)) Jj-=1;
lcdegotoxy (2711 );

//clear number trey

led ssend byte (1, 0x20);
lcd ,send byte(l, 0x20) ;

}
=€d), gafon@ @) ;

convert. data lcd/(])7

}while ((bufl!=15)&& (buflt=13)).;
lcd gotexy (2;1)3
// insert ValuE R:
for (i=0;i<=15;i++)
lcdksend_byte(l,func4[i]);
lcd gotoxy(2,10)7;
for(i=0;i<=3;i++) {
// load ValuE R:
buf addr = (100+i)+(4*3);
key bufl[i] = I2C RD EEPROM (buf addr);
1if(i<=2)
convert data lcd(key bufl[i]);
if(i>=3) {
lcd send byte(1l,0x20);
1f(key bufl[i]==0)
lcd send byte(1,0x20);
if (key bufl(i]==1)
ledisend byte (1, "k’
if (key bufl[i]==2)
lecd send byte(l, 'M'});
}
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bufl = Getkey2Val(3,keY dath);
//lcd
anitR () ;

if((key bufl[0]!=0) || (key bufl[1]!=0)]|1 (key bufli2]!=0))
// save valuE R: i s
for(i=0;i<4;i++){
bt ‘adde = (L00+1)+(d%=])7;
I2C WR_EEPROM(buf addr, key bufl[i]);

lcd gotoxy(2,1);
// insert AmounT R:
for (i=0;1<=15_4¢ 1)
lcd seénd”byte (1, funC5[i]):
lcd _gotoxy(2,-10);

buf addr = (500)+(2*7)7

// load AmounT R:
buafd==AT12 ChRD EFPROM (Ruffaddr,) ;
convert data lcd{(bufl);

bhfl = @etfdeqmVall(3@keay darhy 4
#f @ fR~EQLX
// save AmounT R:

o B —=roron == JHYS) fURNI (VO NN,
I2C WR EEPROM(buf addr,bufl);
}
}while (Getkey{PressA)=13)
lcd clear-all ()%
//off cursor ()}

}

void menu dis ()
unsigned charyi,g/k,traypentixr;
unsigned char.buf,buf.p,buf addrl;
lcd eclear all(]y
for (1=071<=15 ji+4+]
//value resistor
lcd_send byte(l,diS1[i])7
lcd gotoxy(2,1);
for (i=0;1i<=15;1i++)
lcd send byte(l,funC4([i]);
//on_cursor();
Getkey2Val (3, keY dath);
lcd gotoxy(2,13);
unitR () ;
for (j=0;3<=30;j++) {
//chacking value in store
i=0;
buf addrl = (100+1i)+(4*3J);
buf p = I2C RD EEPROM(buf_addrl);

if (key bufl[i] == buf p){
ik o
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00+1)+(4*7)
EEPROM (buf addrl);

buf p) {

buf addrl = (1
buf p = I2C RD
if(key bufl[i]
i+
buf addrl = (100+i)+(4*]);
buf p = I2C_RD EEPROM(buf addrl);
if(key BUEl[i] == buf p)
it i
ot addrl = (L00+1i}+(d*]);
buf p = I2C RD EEPROM(buf_ addrl);
if (key bufl[i]==buf p) tray = j;

lcd gotoxy(2,1);
for (i=0;1<=15:1++)
led=sETa " Byedl, diS4 [i]) ;
}
}
lcd gotoxyd2,11);
convert data lcdi{tray);
//display tray contain resistor
dmsec (200) ;
}

lcd goff gx sy b ;
//amount resistor ' > W
for (i=0; i<=15;4+4+)
1c@)sendsbyte (1), dIS2{Y] ) q
lcd gotoxy(2,1);
for (i=0;5 <=1 5 s+
lcd,send byte (¥, funCo[i])
cnt_r = Getkey2Val (3, keY. datA);

lcd cllear=gll ()%
for (i=0,;9 <=6y i++)
led, send byte(l, d&S3 {40 ;
lcd gotoxy(2,1);
for (i=0;i<=loni++)
lcd send byte(1,diS5[1i]).;

//off cursor();

WR 8255('a',0x01);

i=0;

k=0;

while (i!=tray) {
do{
k = RD _8255();

k = k & 0x10;

}while (k==0x10) ;
do{

I

k RD 8255();
k = k & 0x10;
}while (k!=0x10) ;
14++;
lcd gotoxy(2,12);
convert data lcd(i);

}

WR 8255('a',0x02); //cut




do{
k = RD_8255();

k = k & 0x02;
}while(k!= 0x02);

WR 8255('a',0x40); //feed r
do{
k = RD _8255();
k = k & 0x04;
}while(k!= 0x04);

WR 8255('a',0x10);

i= 0%

lcd clear all();

lcd gotoxy(2,14);

convert data lcd{cntsr);
dmsec (200) ;

do{ //eount r"AND cutting
do{
k = RDASZO M ~
k-=-k & 0x01;
}while (k!=0x01) ;
/ /dnsec (50);
do{ .
Ky~ RD.182 53 (/\;
ki & [ke o 0% =
}while (k==0x01);
//dmsec(2);
1i=1+1;

{/ort r & fnnety - 1€
lcd gotoxy (2,10)+
convert datallV1ed (i
//dmsec(2) ;
}while (&g Th=i);

//delay (10) ;
WR 8255('a!;0x02);

do{
k =%RDw 8256 ()
k = k%, 0x02;
}while (k==0x02) ;

//WR_8255('a', 0x40);
//dmsec (3000) ;
WR_8255('a',Ox20);
dmsec (2000) ;

WR 8255('a"',0x00);

}

void menu main () {
unsigned char 1i,7j;

while (1) {

L/ ****Req for timerDd
RegTO_ 1 = 100;
RegT0 2 = 50;

RegTO 3 1;
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while ((keY buF!=12)&& (keY buF!=15)) {
if ((blinK==1)&& (cnT==1)) {

GnT . = 0
led eleatr ald.();
for (i=0; 1<=15; ++1)

lcd send byte(l,maiN1[i]);
}
if ((blinK==0) && (cnTa=i== =

cnl =0

lcd gfeat all ()

for (#=0;1<=15;1i++)

lcd=send byte(l,/maiN2 [i]7) ;

lcd gofoxy (2,177
for (i=0;1<=15;9++)
lcd_send byte (1;maiN3[4i])

F § i
KoY bubd-Uciaiic WEAES Y (f) ¥
}
TRO = 0;
led cleghr 2317
if (ke e H IREpaeed_Cude (Y
else menu.dis();
}
}

//#define DataBuS 0xA0
//#define CtrL WorD 0x92
#define RD_WR B30
#define ChipS P31
#define Al P34

#define A0 P35

void INT 8255 (void) {
unsigned char i;

RD WR = 1;
delay (5);
P2 = 0x89;
A0 = 1;
Al = 1;
ChipS = 0;
delay(5);
Chips = 17

}

unsigned char RD_8255() {
unsigned char 1i;

RD WR = 0Q;
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delay(2);
A0 = 0;

Al = 1;
ChipS = 0;
delay (5);
i = P2;
delay (5);
ChipsS = 1j
return(i);

}

void WR 8255 (char Port,unsigned char data bus) {
unsigned char 1i;
bit buf a0,buf al;
if (Port=='a'){
buf a0 = 0;
buf al = 0;

telse if (Port=="b"') {

buf als= 1;
buff# = 0;
}
RD_WR =/1;
delay (2);

P2 = gatagbusy
A0 = buffao;
Al =popf _31;
delay (2)y
ChipS = 0;
delay(5);
ChipSi= 1%

}

void start motor (void) {
unsigned char i;

WR_8255('a',0x01);
do{
1 = RD 8255();
i =1 & 0x18;
}while(i!=0x18) ;
WR 8255('a"',0x00);

}

void step motor(void) {
unsigned char i;
//INT 8255 ()

//while (1) {

Lo WR 8255('a',0x03);
L

LS i.= RD _8255i("'c")
/o if(1&0x10)

}
#include "REG52.H"
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finclude "intrins.h"
#include "KEY.H"
#include "LCD.H"
#include "I2C.H"
#include "MOTOR.H"
f#include "MENU.H"

/*************** Support lﬂterrupt timerl***************/
void INT Timer0 (void)interrupt 1 {
RegT0 1-=1;
if (RegTO 1==0) {
RegTO_1=100;
RegT0 2-=1;
if (RegT0 2==0) {
RegT0 2=50;
RegT0 3%,
1f (RegT0 3==0) {
RegTQ S =\
cnT=d;
if (blinK=="1) blinK =07
else blinK =17

} ” ¢ :

/************* Support lnterrupt timerl *************/
void INT Timerl(void)interrupt 3 { //sec
RegTll 1 ===
if (Regirl d==0
RegTl 1=100;
RedTpl iz Wi
if (RegT1 2==0){
ReqgT1:2=40;
BegT 137 j=xdh;
if(RegTl 3==0)
Key Delay = 0;

}
}

void main(void) {
unsigned char i, j,BUF,valkey;
unsigned int test;

PO = 0x00;
P1 = 0x00;
P2 = OXxFF;
THO = 0x38;
TLO = 0x38;
TH1 = 0x38;
TLl = 0%38;

TMOD = 0x22;

TCON = 0x00;

IE = 0x8a;
EA = 1;

BUE =0;
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blink = 1:
int _lcd{();
i2¢ dnt ().
INT 8255().

for (i=0;1<=16;1i++)
led send byte (1,di853[1]);
//lcd clear all();
start motor();
menu main();

//for (test=1;test<4096;test++)
// I2C_ WR_EEPROM (test, Oxff);
//lcd send byte(l,'o');
//lcd _send byte (1, "k;
//I2C_WR_EEPROM (0x003%,0x55);

//dmsec (50) ;
//BUF = IZC_RD_EEPROM (0x0033);
//convert _data lcd (BUF);
//1lcd send/byte (1,0xER);
//convert/ data=Icdi{j) ;
/*WR_8255('a',Oxff);
dmsec.(200) r —
while(1) {

i =/RD.B258();

dmsec(10);
WR 8255("a',/1);

dmsec (10);
}
WR 8255 ('a',Oxaa);
dmsec (200).; */
//1 =\ 8255 ()&
//1 = L 0286y
//convert data lcd(i);
while (1);

}

#define Skip Rom 0xCC
#define Read Scratchpad 0xBE
#define Convert Temp 0x44
#define DS1820 bus P3 4
#define DS1820 High P3 4 =1
#define DS1820 Low P3 4 =0

//*******************l | Delay for D81820 | |******************

void Delay DS1820 (unsigned char cuntl) {

while (cuntl)
cuntl-—-;

}

//*********************}| Reset DS]_82O ||*********************

void DS1820 Reset (void) {
DS1820 Low;
Delay DS1820(80);
DS1820 High;
Delay DS1820(2);
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}

//&****************k*l} Pfesence D8182O “*k+***k*****y**v+**
unsigned char DS1820 Presence(void) {
unsigned int i;

for (1i=0; ((i<1000)&&(DS1820 bus));i++);

1 £(1<1000) for (1=0; ((i<1000)&&(!DS1820 bus));i++);
1f (i==1000) return 0x00;

else return 0x01;

}

//**********k*%****ll Write Byte DSl82O ll*******************
void DS1820 Write(unsigned char Val out) {
unsigned char 1i;

for (i=1; 1 ;i<<=#%

DS1820 Low;

Delay DS1820 (1)

if (i&Val out) DS1820 High;
Delay DS182049) ;

DS1820 _High;

Delay DS1820+0) ;

}

//********************I] Read word D8182O 1[*****************
unsigned char DS$1820 Read({void) {
unsigned-char i,Val in;

for (il , Yal inz0 M Ao X[
DS1820. Low;
Delay DS1820 (0Q) ;

DS1820 Highy
Delay DS1820(1);
1R RSHELD bus)Cvaly)is) T==T
Delay DS1820(9)7

}

return Val ing;

}

//********************li Get Temparature ||*******************

unsigned char Get Temp (void) {
unsigned char buf,1;
=tli@se

DS1820 Reset();

if(DS1820 Presence()) {
DS1820 Write (Skip_Rom) ;
DS1820 Write (Convert Temp);
while (!DS1820 bus);
DS1820 Reset();
DS1820 Presence ();
DS1820 Write(Skip Rom);
DS1820 Write (Read Scratchpad);
1 = DS1820 Read();

DS1820 Reset () ;

DS1820 Presence ()
l>>=1;_
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buf = 1&0x7f;
return (buf) ;

}

SPit T2C SCL - = P3Y/; // for ISP,I series
sbit I2C_SDA = P3"6;

void dmsec (unsigned int count) {
unsigned int i;
while (count) {
for (1i=0;1<=113;1i++);
count==y

}

void i2c delay (void) { // I2G.delay
_nop_ ();

void i2c_int (void){

(
P36 F I
P37 = 11;
delay (10);
}
void i2c_high (void) { AL N LOGK e

(
I2C_SCL\\1%
i2c delay Y )%
}
void i2c low (void) ({ //I2C clock dlow
T2¢ Scho= O
12¢ delay ():
}

void i2c_start (void) { // start condition
T2C SDB = 13
//I2C_SCL =
i2c_high
I2C_SDA

i2c _delay

)i

L
)

I

0;
()7
i2c_low(
I2C_SDA = 1;

}

void i2c stop (void) { // stop condition
I2C_SDA = 0;
/41D¢E 8CI, =
//i2c_delay
i2c_high();
T20 spAa =1

ili7
()

’

’
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bit i2c wrbyte (unsigned dat) {
unsigned char i;

bit outbit;

for (i=1;i<=8;i++) {
outbit = dat & 0x80;
I2C _SDA = outbit;
dat = dat << 1;
i2¢_high ()
i2c_low ()

}

I2C SDA = 1;

i2e high ()

outbit = I2C SDA;

i2c low ();

return (outbit);

}

unsigned char i2c #dbyte ()

unsigned char 4,dat;

Bit ‘Inbit;

dat 0;

for (i=1;44=8;1i++)

~ 12c_n#ghest;

inbitl = I2C)LSPA;
dat dat << 1;
dat dat.| inbit;

i2¢ lowy ()7

{

}

12C_spl E 1
i2c_high\ (&7
inbit RO $Dag
i2c_low {(%:/

if (~inbdN &
return (dat);

Oxff;

}

bit I2C WR EEPROM (unsigned int addr,unsigned char dat)

// write 241cl28 eeprom
unsigned char h addr, 1l addr;
unsigned int buf;

i erry
buf = addr;
1 addr = addr & Oxff;
buf>>=8;
h addr = buf & Oxff;

12¢. start ()7

// write one byte
// return 0 ok
// return 1 error

//” read one byte
//-return Oxff

€Erroxr

{

// chip address

err = i2c_wrbyte (0xa0);
if (~err) {
err = i2c wrbyte (h_addr); // word address
if(~err) {
err = i2¢ wrbyte (1_addr):

if(~err) err

i2c stop: ()

i2c_wrbyte

(dat) ; // data
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dmsec (5);
return (err);

}

unsigned char I2C RD EEPROM(unsigned int addr){// read 241cl28 eeprom

unsigned char dat,h addr,1 addr; // return Oxff = error

unsigned int buf;
bit err;

buf = addr;

1 addr = addr & Oxff;

addr = (buf>>8) & Oxff;

h addr = addr;
i2c start (): [/ **** get control *EE*
err = i2c wrbyte (0xa0); // chip address write
if (~err){

err = i2cwrbyte~(haddr); // word address

if (~gdf) err ="TRcoyhdWe//fALaddey

}
i2c stop (N
dmsec (1)
i2c_stariy f0); S H*x+ fead _addr/data ****
if (~erp)/ err ='i2c¢c wrbyte {(0Oxal); . +/// chip address read
if (~ergl dat i eveepyicenll) (e L8k d&it Pom OB B3
i2c_stgpf (%
dmsec (1);
return (dat);

}

/*********** use for key pad 4X4*************/

unsigned char data Key Delay;

unsigned char data RegTl 1,RegTl 2, RegTl 3; // Value of KEY Press
e e et N N G W N
unsigned char code keycode[l6] = {0x7d,Oxee, Oxed, Oxeb,
(/=20 [l | 2 V3 |
Oxde, Oxdd, O0xdb, Oxbe,
// 14 |5 | 6 N7 |
Oxbd, Oxbb, Oxe7, 0xd7,
L8 e | UP | DOWN |

Oxb7,0x7e,0x7b,0x77};
// | FUNC| CLR | HELP | ENTER|
[/ -

unsigned char Getkey Press() {
unsigned char KeyPress,Scankey,i,Jj, x;
RegTl 1 = 1007
RegTl 2 = 40;
RegTl 3 .= 17
Key Delay 1%

Scankey= Oxef;

for (i=0;i<=3;i++) {
x = Scankey|0xO0f;
PO = x;
KeyPress.= BO;
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KeyPress &= 0x0f;
if (KeyPress!=0x0f) {

TRl =212
while( (PO !=0x0f)&& (Key Delay!=0));
TR1 = 0; 2
x= Scankey & 0xf0;
KeyPress |= x;

for (j=0;7<=15;]++)
if (KeyPress==keycode[]]) return(j);
return (0xff);

}
Scankey <<=1;
}
return (0xff);
}
#define Rs P12
#define Ea P13

unsigned char bdata datalicd;

//**********************I ]delay lcd] {************************

void delay(unsigned int cunt){
unsigned chax 17
while (cunt) {
i o] ANE WL IR
CUIlith —w

}

//**********************| lenable lcdl I***********************

void enable led(void)q

}

//***************l lsend data o.r Command to lcd] |~k~k*******~k***
void lcd send byte(unsigned char typej;char lcd data) {
unsigned char bufferl,ctrl;

bufferl = 0xFO & lcd data;
Pl = bufferl;
if (type==1) Rs=1;
delay(1l);
enable lcd();

bufferl = lcd data<<4;
bufferl &=0xFO;

Rl-=-bufferi;
if (type==1) Rs=1;
delay (1)

enable lcd();
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//y*****y%**********'!goto OOSitiOH on lcd}}*****************
void lcd gotoxy(unsigned char row,unsigned char col) {
unsigned char addr;

if(row == 2) addr = 0x40;
else addr = 0x00;
addr = addr|col-1;
lcd send byte(0,0x80]addr);
}

//**********************| lclaer lcd alll |*****+*****~k********

void lcd clear all(void){
lcd send byte (0, 0x01);
}

//*********************l|clear lcd line 2||******************

void lcd clear line2({voeid)
unsigned char 4;
lcd gotoxy(2;1);
for (1=0;i&LW6; i++)
lcd send-byte (1,0x20);
}

void on_ curgof (void)H 1 E 3
lcd send sbyte(0, 0x01L);

}
void off cursor(void){
lcd_send_byte(0,0xOc);.

}

//********************l |i1’lt1’lltial lcdl |**********************

void int lcd(veid){
delay (200);
Rs = 0;
lcd send byte (0,0x33)
lcd send byte (0, 0x32);
lcd send byte(0,0x28)7;
( )
( )
( )

'3

r

lcd_send:byte 0,0x0c
lcd send byte (0, 0x06
lcd send byte (0, 0x01

7
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Packing Of Leaded Resistors

TAPE IN BOX
LEAD TAPE PACKAGING e R i T SECHREE
{Applicable document EIA RS-296)
FEATURES ;
Precise gimensions, uniform spacing |
AWISMatic mounting on-p-c-b possitle
Preparation for p-c-o mounuing s'mptified due to
unifarm lead spacing.
eSO
DIMENSIONS
1.0mm m FJ» 1.0mm
| :_m;-“.‘-(::}.—n-rm -
bl B 3 VY
W7 A, iy W TABY PCS DIMENSION {(mm)
3 i per box L Wi\
P ; 118W 5,000 280+ 5 8042 2542
,um__v_(:;,_ > A : ‘ 14W 5,000 2605 7742 | 2041
W =2l el 0T 12W 1,000 27045 7512 4812
: il 1w 1,000 27745 10442 8342
. i |7 s i Po——— ———
| e ¥ } 20 1,000 265+ 11042 8542
1.Grem LJ t L ]
RS § S e a1 R
]
TAPE ON REEL
Marking /L
sy
TR
A T
& i 1
. 4 " smm {24mm
AL v 1) £1)
rd
)
1 Reel Packaging
Type Dimensions (mm)
No. Acros Flanges Acrots Points Rasistor Spacing Tups Spacing Quantity
A B P H per Reel
1/8W 72 MAX 310 MAX 5+0.4 62472 5.000
1/4W 72 MAX 310 MAX 5+0.4 52 %2 5,000
112W 72 MAX 310 MAX 5+0.4 52+ 2 2 500
W BE MAX 295 MAX 5404 *73=22 2000 or 2500
2w 95 MAX | 295MAx ] 10104 73-2 1.000

“For 1W, Tape Spacing 63mm is also available.




MicrocHIP 24AA128/24L.C128/24FC128

™

128K I*’C "CMOS Serial EEPROM

DEVICE SELECTION TABLE

PACKAGE TYPE

Part Vcc Max Clock Temp
Number Range Frequency | Ranges
24AA128 1.8-5.5V 400 kHz' G
24L.C128 2.5-55V 400 kHz* jol
24FC128 | 2555V |  1MHz |

1100 kHz for Vce < 2.5V,
100 kHz for E temperature range.

FEATURES

« Low power CMOS technology
- Maximum write current 3 mA at 5.5V
- Maximum read current 400 pA at 5.5V
- Standby current 100 nA typical at 5.5V
+ 2-wire serial interface bus, 12C compatible
= Cascadable for up to eight devices
+ Self-timed ERASE/WRITE cycle
* 64-byte page-write mode available
* 5 ms max write-cycle time
= Hardware write protect for entire array
* Output slope control to eliminate ground bounce
= Schmitt trigger inputs for noise suppression
» 100,000 erase/write cycles guaranteed
+ Electrostatic discharge protection > 4000V
+ Data retention > 200 years
* 8-pin PDIP and SOIC (150 and 208 mil) packages
* 14-pin TSSOP package
» Temperature ranges:

- Commercial (C) 0° to +70°C

- Industrial (1): -40°C to +85°C

- Automotive (E): -40°C to +125°C
DESCRIPTION

The Microchip Technology Inc. 24AA128/24L.C128/
24FC128 (24XX128%) is a 16K x 8 (128K bit) Serial
Electrically Erasable PROM, capable of operation
across a broad voltage range (1.8V to 5.5V). It has
been developed for advanced, low power applications
such as personal communications or data acquisition.
This device also has a page-write capability of up to 64
bytes of data. This device is capable of both random
and sequential reads up to the 128K boundary. Func-
tional address lines allow up to eight devices on the
same bus, for up to 1M bit address space. This device
is available in the standard 8-pin plastic DIP, 8-pin SOIC
(150 and 208 mil), and 14-pin TSSOP packages.

12C is a trademark of Philips Corporation.

PDIP
Vcee
X wp
x
>
o SCL
@
SDA
solc :
ro ‘e W ] Vee
MEH2 B T Twe
s 5. 6 1%l
Vss[-| 4 53 1soAl
TSSOP kb E;ﬁTE Vee
AlCH2 = 1B HEawp
NCc =43 § 125aNne
NC £ 4 % 11 HaNC
NC.CH5 N 1059 NC
A2 CH6 9 ThscL
Ves A7 8 o spa
BLOCK DIAGRAM
A[%/l\f] PI\TZ%P HV GENERATOR
0 MEMORY
CONTROL CONTROL EE:RR/C\)LA
LOGIC LoGiC
PAGE LATCHES
seL
YDEC
O 1
SDA
vece [
L SENSE AMP
o RAN CONTROL

*24XX128 is used in this document as a generic part number for the 24AA128/24L.C128/24FC128 devices.

© 1999-Microchip Technology Inc.

Preliminary

DS21191F-page 1
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24AA128/24L.C128/24FC128

1.0 ELECTRICAL
CHARACTERISTICS

1.1 Maximum Ratings*

N T e e i 6.5V

All inputs and outputs w.r.t. VSs ....-0.6V to Vce +1.0V
Storage temperature -65°C to +150°C
Ambient temp. with power applied......-65°C to +125°C
Soldering temperature of leads (10 seconds) ..+300°C

ESD protection on.all pins.......wsesmmn s >4 kV

*Notice: Stresses above those listed under “Maximum Ratings” may
cause permanent damage to the device. This is a stress rating only and
functional operation of the device at those or any other conditions
above those indicated in the operational listings of this specification is
notimplied. Exposure to maximum rating conditions for extended peri-
ods may affect device reliability.

TABLE 1-1: PIN FUNCTION TABLE
Name Function
A0, A1, A2 | User Configurable Chip Selects
Vss Ground
SDA Serial Data
SCL Serial Clock
WP Wirite Protect Input
vee +1.8 to 5.5V (24AA128)

+2.5t0 5.5V (24LC128)

TABLE 1-2: DC CHARACTERISTICS
All parameters apply across the Commercial (C):  Vcc =+1.8Vto 5.5V Tamb = 0°Cto+70°C
specified operating ranges, unless | Industrial (l): Vee = +2.5Vto0 5.5V - Tamb = -40°C to +85°C
otherwise noted. Automotive (E):  Vce = +4.5V to 5.5V . Tamb = -40°C to 125°C
Parameter Symbol Min Max Units Conditions
AO,-A1, A2, SCL, SDA, and WP
pins: R
High level input voltage VIH 0.7 Vcc = V
Low level input voltage ViL — 0.3 Vce Vv Vce > 2.5V
0.2 Vce Vv Vee <2.5V
Hysteresis of Schmitt Trigger| — VHYsS | 0.05 Vce — Vv Vee > 2.5V (Note)
inputs (SDA, SCL pins)
Low level output voltage VoL — 0.40 V loL=3.0mA @ Vcc = 4.5V
loL=2.1mA@ Vcc=25V
VIN = Vss or Vcc, WP = Vss
Input leakage current ILI -10 10 LA VIN-2 Vss or ViGE, WP = Voc
Output leakage current Lo -10 10 HA VouT = Vss or Vce
Pin capacitance CIN, CouTt e 10 pF Vee = 5.0V (Note)
(all inputs/outputs) Tamb = 25°C, f.= 1 MHz
o b cura Icc Read Ay 400 pA Vee = 5.5V, SCL = 400 kHz
S Icc Write |_— 3 mA__|Vec =55V
SCL =SDA =Vce =55V
Standby current Iccs — 1 LA AQ, A1, A2, WP = Vss

Note: This parameter is periodically sampled and not 100% tested.
FIGURE 1-1: BUS TIMING DATA
THIGH
SCL 3
TSU:STA
TLow THD:DAT
SDA
IN N\
/ [
e Ft—TBUF —
SDA
ouT
WP (protected) oy N THOWP X
(unprotected) :

DS21191F-page 2
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