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ABSTRACT
This thesis is about testing and collecting information of power-electricity usage which is
processed by microcontroller and then sent to the receiver by radio-wave signal. The data will be saved

by the receiver and can be displayed by the monitor later.
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2.5.2 guantinvenlnsnoninsames Tasu3sin Atmel

A1313% 2.1 Versions of 8051 from Atmel (AIl ROM Flash)

Part Number | ROM | RAM | I/O pains | Timer | Interrupt V.. Packagin?
AT89C5! 4K 128 32 2 6 5V 40
AT89LVS] 4K 128 32 2 6 3V 40
AT89C1051 1K 64 15 I 3 3V 20
AT89C2051 2K 128 15 2 6 3V 20
AT89C52 8K .| 128 32 30 8 | sy 40
ATBILV52 8K 128 32 3 8 3V 40

89C51 Hamniweadily 12 16 20 wnziEsa Faanalums e 2.2

A13190 2.2 Various Speeds of 8051 from Atmel

Part Number Speed Pins Packaging Use
ATBOC51-12PC 12 MHZ 40 Dip Plastic Commercial
AT89C51-16PC 16 MHZ 40 Dip Plastic Commercial

L ATEIC51-20PC 20 MHZ 40 Dip Plastic Commercial
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//***********************************************

//***********************************************

/7 Tlsupsufiunm smdnu veesds

//**********************************1*************

//************************************************

f#define _PIC16F877
tinclude <16FB77.h>
#define TxD PIN C6
#define RxD PIN C7
#define CLOCK SP 4000000

#define MAX_DATA_EEPROM 256 // Data EEPROM in PIC16FB77
//***********************************************
ffuses HS

$fuses NOLVP, NOWDT
#fuses NOPROTECT

//*********************t************wr***********

fdevice ADC=10
//***********************************************
tuse delay (clock=CLOCK_SP)

#fuse rs232(baud=9600, Zmit=TxC, rcv=RxD)

fuse fast io(a)

#use fast io(b)

fuse fast io(d)

tinclude<math.h>

#include<stdlib.h>

#include "INPUT.C"
f/**r**************************k***************
#define Vbe 0.0048875855327468230694037145650049
$define Cur 10

tdefine Gt 52.5 /f gain=17.5*3

#tdefine Ref 2.551319648
tdefine rms 0.7071067812

#define hh 3600 AN #1
//*****i***************x*******w***************
// lcd

//*********************************************

#locate port b=0x06

#bit lcd RW= port b.1
#bit lcd _RS= port b.0
#bit lcd_EN= port b.2
#bit lecd D4= port b.4
#bit lcd_D5= port b.5
fbit lcd_D6é= port b.6
#bit led D7= port b.7

#define msg3 " watt "
#define msgd " NO.GB 3924-24 n

float Pt=0;
byte buffer[10];

intlé overflow=0;

#INT _TIMERL

void Int TIMER1 isr({void) (
overflow++;

}
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//*********************t**********************

// function pretotype
//********************************************
fleoat current();:

float voltage{);

float mal num();

voild number (float pt);

float cal powereeprom{);

void ReadIntEEPROM{) ;

void WriteIntEEPROM ({byte addr, byte value);
vold led init(veid);

void lecd clear(void);

void lcd _msg_title({veid);

void lcdwclk(void);

void set_lcd_add(unsigned char add);

void lcd command{unsigned char com);

void lcd_putce(unsigned char data);

void lcd _clear {void);

void lcd_str(char *s);

vold power lcd(float power);

//**************************W*Y*********t****

// main
/7
//*******************&********&*****w*t******
veid main (void) {

flocat power;

set_tris a(0x0F);

set_fris b{0x00);

delay ms{10);

led_init{);

enable interrupts(GLOBAL};

enable interrupts (INT RDA};
enable_interrupts(INTMTIMERI);
setup_timer_ 1(T1 INTERNAL | Tl DIV _BY 4});
set timerl(15536);

pt=cal pcwereeprom();
led msg title(); // show title lecd
while ({TRUE} {

if{overflow >4){
overflow = 0;

power=mal num{); //ﬁ]ujuﬁ1power
number (power) ; // collect to eeprom
power lcd(power) ; // lcd

}
}

//******************************************

// calculate p=v*i
******t*******t***************************
'y

float mal num(}{
float c,v,p;



c=current () ;
v=vecltage ();
p={v*c) /hh;
Pt=Pt+p;
return(Pt);
}

//*********************************t********

/7 8TUATADC 91N IFULEDI DTN

//******************************************

float current() [
intlé value,i,ct=0;
float curr,lIo;

setup port_a(ALL_ANALOG);
setup_adc {ADC_CLOCK INTERNAL);
set_adc channel(1);
delay us(10);
set_tris_a(0x0F);
for(i=0;1i<2500;i++)
{

value = read ADC!);
if{value>ct)
{
ct=vzlue;
}
delay_us{E);

}

delay us(10);
curr = Vbhe+* (float)ct;
To = (curr-Ref) *Cur*rms;
1f(To<=0.034560) {
To=0;
}
return{io);

}

//**************************t***********’****

/7 BIUATADC D10 wwes 1Iag

//****************************t*************

float voltage() {
intlé valuel,i,vt=0;
float wvolt,Vo:

setup_port_a (ALL ANALOG);
setup_adc(ADC_CLOCK_INTERNAL);
set_adc_channel {2);
delay us{10);
set tris a{0xO0F);
for(i=0;1<1250;i++)
{

valuel =
{
}

delay us(5);

read ADC();
if{valuel>vt)

vi=valuel;

76

/=== B/D -~- value

f/==-— A/D --- value
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delay us(10);

volt = Vbe* (float)vt;
Vo = (volt)*Gt*rms;
return (Vo) ;

}

/****************************t*************i

U 1 éd e
* UAT power 111eeprom Tuﬂﬂjﬂﬂ1Qﬂ
*

**********w**************t*************i****/

Tloat cal powereepromi) {
float Ptotal=0,x=10000.0,pto=0;
int 1i;
ReadIntEEFROM{() ;

for(i=0;1<9;1++) {
Ptotal={float)buffer[i]*x;
pte=pto+Ptotal;
®»=x/10.0;

return{nto);

/**********ii************i******************

* FUNCTION: ReadIntEEPROM

* DESCRIPTION: Read Internal EEPROM
* PARAMETERS: nothing

* RETURNED: nothing

*i************xii*********iii&***********ii*/

vold ReadIntEEPROM({veoid) |
int volume;
for(volume=90; volume<8; volume++) |
buffer[velume] = read eeprom({volume);

}
}

//*******w******t*************x**************

o 5 o o
A/ PMTUTUUAUAUAY INU eeprom

//************t************&************i****

void number (float ptl){
int 1i;
int32 ptt, ter=100000000;
char num[10]:
ptt=ptl1*10000;

for( i=0; 1i<9;i++){
num(ij=ptt/ter; //x=100000
ptt=fmod(ptt, ter);
WriteIntEEPROM({i,num[i]);//Write EEPROM
ter=ter/10;

}

/**********i********w***********t***********

* FUNCTION: WriteIntEEPROM

* DESCRIPTION: Write Internal EEPROM
* PARAMETERS: nothing

* RETURNED: nothing

/****i*&**************w***i*iii*****i*i*****/



void WriteIntEEPROM (byte addr, byte wvalue) {

write eeprom{addr,value):

t
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//Write eeprom

//******************************w******t***

/7 function

led

//*********************************#*******

void led _command {unsigned char com) {

led RS=0;

if(com & 0xB0) led D7=1;else led _D7=0;
if{com & 0x40) lcd D6=1;else lcd _D6=0;
if{com & 0x20) led DS=1;else led D5=0;
if(com & 0x10) lcd D4=1;else led D4=0;
led clXxi);

if{com & Ox08) lcd_D7=1;else lcd D7=0;
if({com & Ox04) lcd D6=l;else lcd Dé=0;
if{com & 0x02) lcd D5=1;elsze lecd D5=0;
if{com & 0x01) lcd D4=1;else led D4=0;

led clk();
}

//w*****-’(*******************v’rit*******i*****

// msg char data

/f***t*******i***********w***&**************

vold lecd_putcl{unsigned char data){

lcd RS=1;

if(data & 0x80) lcd D7=1;else led _D7=0;
if(data & 0x40) lcd DE=1;else led DE=0;
if(data & 0x20) lcd D5=1;else lcd D5=0;
if(data & 0x10) lcd D4=1;else lcd D4=0;
lcd_clk();

if{data & 0x08) lcd D7=i;else led_D7=0;
if(data & 0x04) lcd Dé=1;else lcd D6=0;
if(data & 0x02) lcd D5=1;else led D5=0;
if(data & 0x0l) lcd Dé=1;else led D4=0;

led clk();
}

//*********i************t*i*****************

/7 clear led

//**************************i****it*********
void lced clear (void){

led command (0x01);
}

f/**t**************t***********************

// set start led

f/**************************t**************

void set_lcd add({unsigned char add) {
add=add | 0x80;
led_command {add} ;

}

//*****************************************

/7 led inititial

f/***t*************************************

void led init{void) {



delay ms(100);
led EN=0;
lcd RW=0;
lcd RS=0;
lcd command (0x33);
led _command (0x32) ;
lcd command(0x28});
lcd command (0x0c};
led command (0x0l};
delay ms(20);
lcd clear!):

}

//********************i*******************

// send clock pulse
//*ik***********************t*****i***i***
vold lcd clk(void;{

led EN=1;

delay ms{2);

lcd EN=0;
}

//***********************k****i***********

// coppy string
//************&*********A—*************w***
void lcd str{char =s){
while (*s!=0){
lod_putc{*s++);
}
}

//W******************i*******i**w*********

// show msg title
X/***i************************************
void lcd msg title(void){

unsigned char ss[l6];

led clear();
strcpy{ss,msgd);
set lcd add(0x00);
lcd stri(ss);
delay us(10);
strcpy({ss,msg3);
set_lcd _add(0x48);
led _stri(ss);

}

//***************************************

’f show power on lcd
//*****t******************************i**
vold power_ lcd(float po){

int 1i,b=0x30;

int3Z ptt,ter=1000000;

char num[10];

ptt=po*100;
set lcd add(0x40);

for( i=0; i<7;i++){
numi{i]=ptt/ter;
ptt=fmod {ptt,ter};

//send mode 4 bit
//send mode 4 bit

//x=100000

79

WriteIntEEPROM{i,num([i]);//Write EEPROM

ter=ter/10;

num{i]=num({i) ib;



1

led_putc{num[i]);
if(i==4) {

led putc(™.");
H

//*********ﬂr****************************

7 interrupte TxD & RxD

/”/***********t**************************

#INT RDA
void rs232 data(veid)({
char numberl=0,num[7];
int 1i,j,number, value;
value=getc();
delay ms(10);

if{value==1){
i<6;

for{i=0; i++) |

num[i] =

}

read eeprom(i);

if(numl0]'=0){

lelse.
lelse
lelse
lelse

1

number=7;
if(num[1] t=0) {
number=6;
if{numf{2]1=0}{
number=5;

if (num([3] =0} {
number=4;

{

number=3;

delay ms (10);
putc (number) ;

80

//send total data

for(j=T-number; j<é;i++){
delay ms(100);

num([j]=num(j] |

0x30;

putc(num{j]);

1f(j==4) |
delay ms{100};

putc('. '}y



;************************i‘****************************

; PROGRAM : data collection

; DESCRIPTION

; PROGRAM : Read & Write EEPROM 24LC2H6
; PROGRAM : REAL TIME CLOCK

; PROGRAM : SEND TO PC

. ***Jr*************J(***********************************
r

I Define Porté pin Name ——-=———-cow-

SDA BIT P2.6
SCL BIT P2.7

LCD EN BIT P2.2

LCD RS BIT  P2.0

LCD RW BIT P2.1

e Define User Register —--—-—-=c—me--
FLAG ' EQU  02FH
I2C_ACK BIT  FLAG.Q
ADDRESS EQU  02EH

00 BIT  ADDRESS.O0
01 BIT  ADDRESS.1
02 BIT  ADDRESS.?2
03 BIT  ADDRESS.3
04 BIT  ADDRESS.{
05 BIT  ADDRESS.5
06 BIT  ADDRESS,6
07 , BIT  ADDRESS.7 :
P Define User Register —-—-me——eo-oo
LCD_ADDR EQU  030H

LCD DATA EQU  031H
LCD_PTR EQU  032H
I2C_ADDR EQU  033H
I2C_DATA EQU  034H
KPAD_DATA EQU  03%H
BUFFER EQU  036H
SECONDS EQU  040H
MINUTES EQU  041H
HOURS EQU  042H

DAY EQU  043H

DATE EQU  044H
MONTH EQU  045H

YEAR EQU  046H
CONTROL EQU  047H
SECONDS_ 1 EQU  050H
MINUTES 1 EQU  049H
HOURS 1 EQU  04AH

DAY 1 EQU  04BH

DATE 1 EQU  04CH
MONTE_1 EQU  04DH

YEAR 1 EQU  04EH
SECONDS 2 EQU  051H
MINUTES 2 EQU  052H
HOURS 2 EQU  053H

DATE 2 EQU  055H
MONTH 2 EQU  056H

YEAR 2 EQU  057H

RR EQU  059H

NUMBER ADDRESS EQU 05AH
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____________ Define User Register memory -

M O EQU  054H

M1 EQU  038H

M 2 EQU 0398R

M 3 EQU 032K

M 4 EQU  03BE

M 5 EQU  03CH

M_6 EQU  03DH

M 7 EQU  03EH
;****r*********** Define Izc Slave Address************
EPROM ID EQU  10100000B

RTC_ 1D EQU  1101C000R

.*****************************************************
¢

jmmmmmm - Main Program -—-—-----—--eoo—mono
;***w**x**********t*****************i*****************
ORG 0000H

MOV PO, #C0R

MOV PCON, #004

MOV TMOD, #21H

MOV TL1, #0FDE

MOV TH1, #0FDH

SETB TR1 ;set timer 1

SETE 5Dz

SoTE  5CL

LCALL DELAY 1l0ms
MAIN: LCALL INITWLCD
MAIN LOOP: LCALL LCD _CLR

MoV LCD_ADDR, #0B0H

LCALL SET_ADDR LCD

MOV DPTR,#TITLE_B .
R R e L S ]

LCALL WRLINE LCD

LCALL DELAY 10ms

MOV LCD~ADDR,#OCOH

LCALL SET_ADDR_LCD

MOV DPTR,#TITLE_d =
****t*******************************t**** 2

LCALL WRLINE LCD

LCALL DELAY 10ms

MOV~ LCD_ADDR, $090H

LCALL SET_ADDR_LCD

MOV DPTR, #TITLE S ;-
Tk dkok sk w ok k ok dok ok ok ko k ok ok ko ok ok ok ok %ok ok bk ok ok ok ko 3

LCALL WRLINE_LCD

LCALL DELAY 10ms

LCALL WAIT KEY ;j-——-->>Check key
LCALL DELAY 100ms

LCALL WAIT KEYPRESSED

LCALL DELAY 100ms

MOV A,KPAD DATA

CIJNE A, #1,SET 1
LCALL DELAY 100ms
LJMP LOOP_TIM DAT ;=--->> JUMP SET_TIME&DATE

SET 1: CINE A, #2,SET 2 ;j——»>read & write
LCALL DELAY_ 100ms
S5JMP LOQF



SET_2:

CJINE
LCALL
LJIMP

A,#B,MAIN_LOOP
DELAY 100ms
SEND_PC

;—==>>send pc

-************i********i********************i*********i
r

WRITE E 1:

CINE
LJMPp

A, #64KE,LOOP
WRITE E

-**************ii*************************************
’

READEWRITE

;******t***i****************t*********t***********t***

LCOP:

TEST &0:

TEST 50:

TEST 40:

LCALL
MOV
LCALL
LCALL
MCV
LCALL
LCALL
MOV
LCALL
MOV
LCALL

LCALL
LCALL
LCALL
MOV

CINE
LIMP

CJNE
LCALL
LCALL
ACALL
MOV
LCALL

LCALL

ACALL
LCALL

MOV

CJINE

SJMP

5IMP

SJMP

SJMP

LCD_CLR
LCD_ADDR, #080H
SET_ADDR _LCD
DELAY 10ms
DPTR, #TITLE 3
WRLINE LCD
DELAY 10ms
LCC_ADDR, #0COH
SET ADDR LCD
PFTR, #TITLE 12
WRLINE LCD

WAIT KEY
DELAY 100ms
WAITﬁKEYPRESSED
A,KPED DATA

A, %45H,L 0
MAIN_LOOP

A, #61H,WRITE E 1

DELAY 100ms
LCD_CLR

LOOP 1
LCD_ADDR, #090H
SET_ADDR_LCD
DELAY 10ms

READ EF
DELAY 100ms

A, RR

A, $7,TEST 60
S 70

CJNE A, #6,TEST 50

s 60

CINE A, #5, TEST 40

5_50

CJNE A, #4,TEST 30

S 40

&3

fmm e >> Read(+] Write[-]

;———=>>EXIT PLESE KEY

e >> Read[+]
;———=>>> Read eeprocm

;————->> CALL READ EEPROM



TEST 30:

TEST 20:

TEST 10:

5 _70:
10G00

SJMP

SJMP

MOV

LCALL

MOV
LCALL

MoV
LCALL

MOV
LCALL

MoV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL
MOV
LCALL
LCALL

LCALL
LCALL

LCALL
LJIMP

CINE A, #3,TEST 20
S 30

CJINE A, %2,TEST 10
s 20

saMp 5 10

LCD_DATA,M_6
WRCHAR_LCD

LCD_DATA,M 5
WRCHAR LCD

LCD_DATA,M 4
WRCHAR_LCD

LCD DATA,M 3
WRCHAR_LCD

LCD_DATA, M 2
WRCHAR LCD

LCD_DATA,M 1
WRCHAR_LCD

LCD_DATA,M 0
WRCHAR LCD

LCD_ADDR, #098H
SET_ADDR_LCD
DPTR, #TITLE 9
WRLINE LCDB
DELAY 10ms

SHOW TIME MEMO

WAIT KEY
DELAY 100ms
LOOP

prm=>

i

;**iric****************-ﬂr********************************

; SHOW LCD _DATA

r-******************i—********************_*t************

SHOW_LCD_DATA:

MOV
LCALL
LCALL
RET

LCD_DATA, A
WRCHAR LCD
DELAY 10ms

Show

Show

Show
Show

Show
Show

Show
Show

Show
Show

Show
Show

Show
Show

WATT

data
data

data
data

data
data

data
data

data
data

data
data

84

1000

100

;===>>5HOW LCD DATA

;***i’******‘A‘**************'l‘i(**************************

H can't find

;*****************************i*******************i***

ERROR:

LCALL
MoV
LCALL
MOV
LCALL
LCALL
LJIMP

LCD_CLR
LCD_ADDR, #0C0H
SET_ADDR_LCD
DPTR, #TITLE 2
WRLINE_LCD
DELAY 1

LOCP

can't find



;*&*************************************w********i‘****

Receiver and WRITE_EEPROM

;*****************************************************

WRITE E: LCALL

MOV
>SEND
ACALL
LCALL
MCV
ACALL
SETB
LCALL
JNB
send
MOV
CLR
MOV

MOV
. LCALL

MOV

CJINE
SJMP

TEST 6:
SJIMP

TEST 5:
S5JMP

TEST 4:
SIMP

TEST 3:
SJIMP

SJIMP

DELAY 10ms ;——-->> WRITE[-]

SCON, #40H ;——>>Seriazl Model REN=0-

LocP 1 j————- >> ADDRESS - ——---—-
DELAY 10ms

A, NUMBER ADDRESS

SEND -

REN ;j-=->>8erial Moadel REN=1

DELAY 100ms

RI, ERROR ;—>>» Receiver Total Data
A, SBUF

RI

RR, A ; ——>> RR=TOTAL DATA

LCD_ADDR, #090H
SET_ADDR_LCD

A, RR

A,%7,TEST_6
s 7

CJINE
s 6

A, %6, TEST 5
A, #5,TEST 4
A, %4,TEST 3
A, #3,TEST 2

A, #2,TEST 1

M_6,
SHOW_LCD_DATA

REC
M 5,A
SHOW_LCD_DATA

REC
M 4,A
SHOW_LCD_DATA
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S 4: ACALL
MOV
ACALL

s_3: ACALL
MOV
ACALL

5 2 ACALL
MOV
ACARLL

5 1: ACALL
MOV
ACALL

MOV
LCALL
MOV
LCALL
LCALL

LCALL

MOV

LCALL
LCALL
ACALL

MOV

LCALL
LCALL
ACALL

LCALL
clear

LCALL
LCALL
LCALL
MOV
CJINE
ACALL
LJIMP

REC
M 3,A
SHOW_LCD DATA

REC
M 2,A
SHOW_LCD DATA

REC
M 1,A
SHOW_LCD_DATA

REC
M 0,A
SHOW_LCD_DATA

LCD_ARDDR, #098H
SET_ADDR LCD
DPTR,#TITLE_9
WRLINE_LCDS
DELAY 10ms

RTC_RD

LCD_ADDR, $080H
SET_ADDR_LCD
DELAY 1Cms
SHOW_DATELCD

LCD_ADDR, #0COH
SET_ADDR LCD
DELAY 10ms
SHOW_TIMELCD

WAIT KEY

DELAY 100ms
WAIT_KEYPRESSED
DELAY 100ms

A, KPAD DATA
A,#59H,JUMP_CLR
WRITE EE

LOOP

e

P

P>

Fmmm >

; ~push

;************************t**************w*************

; show msg clear

-**t******************t********t**********************
z

LCALL
MOV
LCALL
MOV
LCALL
LCALL
LCALL
LJMP

JUMP_CLR:

LCD_CLR
LCD_ADDR, $080H
SET_ADDR_LCD
DPTR, #TITLE 11
WRLINE LCD
DELAY 1
DELAY 1

LOOP

z

;****************************&************************

H SEND TO SBUF

;***************************************&******&******

;~—>> send

SEND: MOV
WAITI: JNB

SBUF, A
TI,WAITI

86

WATT

READ TIME&CATE

SHOW TIME&DATE

SHOW TIME&DATE

key save or

Clear



CLR
RET

TI

;************t***********w****************************

; Receiver

TO SBUF

;**************************************%**************

REC:

JNB
MOV
CLR
RET

RI, REC
A, SBUF
RI

;j-—->»>receiver

;*****************************************************

SELECT 33:

LJMP

SELECT 3

;*******************************************iik*******

>> address Adjust level bit

;*******************************************ii**i*****

LOOP 1:

H1;

HZ:

H3:

H4:

H5:

HE:

H7:

LCALL
MOV
LCALL
MOV
LCALL
MOV

MOV

LCD_CLR
LCB_ADDR, #0804
SET_ADDR_LCD
DETR, $TITLE_6
WRLINE_LCD

R1, #8

LCD_ADDR, #0CQH
SET_ADDR_LCD
A, 400H
SELECT 1

A, #0,H2
o7
HZ

A, %1, SELECT_ 33
o7
B2

SELECT_1
B, #0,H3
06
H4

A,#1,SELECT 3
06
B4

SELECT_1
A, #0,H5
05
H6

A, #1, SELECT_3
05
6

SELECT 1
R, #0,H7
04
H8

A, #1, SELECT 3

]

ADDRESS

87
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SETB 04
SJMP  HB
HB: ACALL SELECT 1
CJNE A, #0,H9
CLR C3
SJMP  HI10
H9: CJIJNE A, #1,S8ELECT 3
SETB 03
SJMP  H10
H10: ACALL SELECT 1
CJNE A, #0,H11
CLR 0z
SJdMP  H12Z2
H1l: CJNE A,#1,SELECT 3
SETB 02
SJMP  H1Z
H1Z: ACALL SELECT 1
CJNE A, #0,H13
CLR 01
SIMP  H14
H13: CINE A, #1,SELECT 3
SETB 0Ol
SJMP HI14
H14: ACALL SELECT 1
CJNE A,#0,H15
CLR co
SJMP H1lé
H15: CJNE A,#l,SELECT_B
SETB 00
SIJMP  Hle
H1lé: LCALL LCC CLR
MOV NUMBER ADDRESS, ADDRESS
MOV A,ADDRESS ;j=——->> Resersh channel
eeprom
MOV B, #014H
MUL AB
MOV ADDRESS, A
RET

e R R R T SR
r

; mno 0-1 return
-*******************************i*ii******************
;

SELECT_3: MOV DPTR, #TITLE 7
LCALL WRLINE LCD
LCALL DELAY 100ms



LCALL
LIMP

DELAY 1
LOOP 1

&9

EEE R SRR SEEE AR R SRR REEREREREESEREEEREEEREJIEREERER I IR I T T
’

SELECT 1:

set level bit from key pad

;********i****************t******t********************

LCALL
LCALL
LCALL
LCALL
MOV
LCALL
MOV
LCALL
RET

LCD_BLINK
WAIT KEY

DELAY 100ms
WAIT KEYPRESSED
RO, KPAD DATA
KPAD2LCD

A, RO

DELAY 100ms

}~——-Chack Xey

:*********i:*i:’*ir*ir*x*********ir************************‘k

SET TIME & DATE

;*********w************w**********w*******&***********

=5

LOOP TIM DAT:

LOOP_WAIT:

MM

MM

LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

LCALL
LCALL
MOV

LCALL
LCALL
ACALL

MOV

LCALL
LCALL
ACALL

LCD_CLR
LCD_ADDR, #C§0H
SET_ADDR_LCD
DPTR, #TITLE 10
WRLINE_T,CD
LCD_ADDR, $0DOH
SET_ADDR_LCD
DPTR, $TITLE 12
WRLINE LCD

DELAY 10ms

RTC RD
LCD_ADDR, #0CCH
SET ADDR_LCD
DELAY 10ms
SHOW_ DATELCD

LCD_ADDR, #090H
SET_ADDR_LCD
DELRY 10ms
SHOW TIMELCD

JNB P2.3,LOCP_WAIT

LCALL
LCALL

MOV
LCALL
CJNE
LCALL
ACALL
SJMP

CJINE
LCALL
ARCALL
LIMP

CJNE

DELAY 10ms
WAIT KEYPRESSED

B, KPAD DATA
DELAY 10ms
B, H61H MM 1
DELAY 10ms
SET TIME
LOOP_TIM DAT

A, #64H,MM 2
DELAY 10ms
SET_DATE
LOOF TIM DAT

A, #45H,MM_3

;———>>5ET TIME & DATE

;——~~>>EXTIT FLESE KEY

;———>> READ TIME&DATE

;—-==>> SHOW DATE

;———->> SHOW TIME

i Check Key
P-—mm> o+

P

;-—--> ESC



MM

LJIMP

LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
LJIME

MAIN_ LOOP

LCD_CLR
DELAY 10ms

LCD_ADDR, 4083H

DELAY 100ms
SETnADDR_LCD
LCD DATA, #'F'
WRCHAR _LCD
LCD_DATA, #'a’
WRCHAR_LCD
LCD DATA, #'1°
WRCHAR LCD
LCD DATA, £#'s'
WRCHAR LCD
LCD_DATA, #'e'
WRCHAR_LCD
DELAY 1
LOOP_TIM DAT

;**************t**t**t****x***************************

7

EPRCOM WRITE

;*******x********&*t*******x************************t*

WRITE_EE:

NEXT 1:

NEXT 2:

NEXT_3:

MOV
LCALL

MOV
ACALL

MOV
ACALL
LCALL

MOV
ACALL
LCALL

MOV
ACALL

DINZ
LIME

LCALL
MOV
ACALL
DINZ
LJMP

LCALL
MOV
ACALL
DINZ
LIMP

LCALL
MOV
ACALL
DINZ
LJIMP

I2C_ALDR, #EPROM_ID

I2C_SLAVE

I2C_DATA, #00H
I2C_DATE WR

I2C_DATA, ADDRESS

I2C DATA_WR
DELAY_ 10ms

I2C_DATA, RR
I2C_DATA_WR
DELAY 10ms

I2C_DATA,M 0
I2C_DATA WR

RR, NEXT 1
STO_P

DELAY 10ms
I2C_DATA,M 1
I2C_DATA_WR
RR, NEXT 2
STC P

DELAY 10ms
I2C_DATA,M 2
I2C_DATA WR
RR, NEXT 3
5TC P

DELAY 10ms
I2C_DATA,M 3
I2C_DATA_WR
RR, NEXT 4
STO P

950

;ADDDRESS EPROM high

;ADDDRESS EFROM lows

;——>>Total data

e —-22
il
Himbadl
e

10



NEXT 4:

NEXT 5:

LCALL
MOV
ACALL
DINZ
SJMP

LCALL
Mov
ACALL
DJINZ
S5IMP

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV

ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

LCALL
MOV
ACALL

91

DELAY 10ms

I2C_DATA,M 4 i==->> 100
I2C_DATA WR

RR, NEXT 5

STO P

DELAY 10ms

IZC_DATA,M_S J=—=>> 1000
IZC_DATA_WR

RR, NEXT 6

STO P

DELAYﬁlOms
I2C_DATA,M_6 ;——->> 10000
I2C_DATA_WR

DELAY 10ms
I2C_DATA, DATE 1 ; —=~>>DATE FIRST
I2C_DATA WR

DELAY 10ms
I2C_DATA,DATE_2 i ———->>DATE Second
I2C_DATA WR

DELAY_lOms
I2C_DATA,MONTH_1 ;=——>>MONTH FIRST

12C_DATA WR

DELAY 10ms

IEC_DATA,MONTH_2 ; ——=>>MONTH
I2C_DATA_WR

DELAY 10ms

I2C_DATA,YEAR_1 ;—=->>YEAR FIRST

I2C_DATA WR

DELAY 10ms
I2C_DATA, YEAR 2 ;=—->>YEAR
I2C_DATA WR

DELAthOms
I2C_DATA,HOURSWL ;=~->>hh First
IZC_DATA_WR

DELAY 10ms
I2C_DATA, HOURS 2 ;===>>hh
12C_DATA WR

DELAY_ 10ms
I2C_DATA,MINUTES 1 i-=->>mm  First
I2C_DATA_WR

DELAY 10ms
IZCﬁDATA,MINUTES_Z ;~——>>mm
I2C_DATA~WR

DELAY 10ms
I2C_DATA,SECONDSW1 j——=>>55 First
I2C_DATAﬁWR
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LCALL DELAY_ 10ms
MOV ~ T2C_DATA,SECONDS_2  ;--->>ss
ACALL I2C_DATA WR

LCALL I2C STOP
RET

’-*w*******:k************w******-&***********************

; EPROM READ

‘-_***************************************‘**************

READ_EE:

MOV
LCALL
MOV
ACALL

MOV
ACALL

MOV
LCALL
LCALL

ACALL
MoV
LCALL
MOV
LCALL

ACALL
MOV
LCALL
DEC
JZ
LCALL

ACALL
MOV
LCALL
DEC
JZ
LCALL

ACALL
MOV
LCALL
DEC
JZ
LCALL

ACALL
MOV
LCALL
DEC
JZ
LCALL

ACALL
MOV

I2C_ADDR, $EPROM_ID ;=->> ID=101C0000B
I2C_SLAVE
I2C_DATA, #00H ;-->> ADDDRESS EPRCM high

I2C_DATA_WR

I2C_DATA, ADDRESS ;-->> ADDDRESS EPROM lows
I2C_DATA_WR

I2C ADDR, #EPROM ID+1 ;—-->>» ID=10100001B
I2C _SLAVE
DELAY 10ms

I2C_DATA RD ;——>> Read total data
RR, I2C DATA ¢==>> RR= fotal data
T2C ACK BIT

B,RR

DELAY 1(ms

I12C_DATA_RD ;-—->> Read
M_0,I2C_DATA i--»> L1
I2C_ACK BIT

A

GO

DELAY 10ms

I2C_DATA_RD ;-->> Read
M_1,I2C DATA PR I
I2C_ACK_BIT

A

GO

DELAY 10ms

I2C_DATA_RD ;~->> Read
M 2,I2C DATA j—=>> 1
I2C_ACK BIT

A

GO

DELAY 10ns

I2C_DATA_RD ;—->> Read
M 3,I2C DATA i—->> 10
I2C ACK BIT

A

GO

DELAY 10ms

12C_DATA_RD ;~->> Read
M 4,12C DATA ;-->> 100
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LCALL i2C_ACK BIT
DEC A

JZ GO

LCALL DELAY 10ms

ACALL I2C_DATA RD ;-=>> Read
MOV M_5,12C DATA ;-=>> 1000
LCALL I2C_ACK BIT

DEC A

Jz GO

LCALL DELAY 10ms

ACALL I2C_DATA_RD ;-->> Read
MOV M_6,12C DATA i==>> 10000
LCALL I2C_ACK BIT

ACALL I2C_DATA RD .~ ;=->> Read
MOV DATE_1,I2C_DATA ;==>> DATE
LCALL I2C_ACK BIT

LCALL DELAY 10ms

ACALL IZC_DATA RD ;=->> Read
MOV DATE_2,12C DATA F==>>
LCALL I2C ACK BIT

LCALL DELAY 10ms

ACALL I2C_DATA RD i-->> Read
MOV MONTH 1,I2C DATA ;-=>> MONTH
LCALL I2C ACK BIT
LCALL DELAY 10ms

ACALL I2C_DATA RD ;=->> Read
MOV MONTH_2,12C_ DATA Fm=>>
LCALL I2C_ACK BIT

LCALL DELAY 10ms

ACALL I2C_DATA RD ;-->> Read
MOV YERR_1,I2C_DATA ;-=>> YEAR
LCALL I2C_ACK BIT

LCALL DELAY 10ms

ACALL T2C_DATA RD ;-~>> Read
MOV YEAR_2,12C_DATA jm=>>
LCALL I2C_ACK BIT

LCALL DELAY 10ms

ACALL T2C_DATA RD ;-->> Read
MOV HOURS_1,I2C_DATA ;-->> hh
LCALL I2C_ACK BIT

LCALL DELAY 10ms

ACALL IZC_DAT.DLRD ;——->> Read
MOV HOURS 2, I2C_DATA je=>>
LCALL I2C_ACK_BIT

LCALL DELAY 10ms

ACALL I2C_DATA RD ;-->> Read
MOV MINUTES 1, I2C DATA ;==>> mm
LCALL I2C_ACK BIT

LCALL DELAY 10ms



ACALL
MOV

LCALL
LCALL

ACALL
MOV

LCALL
LCALL

ACALL
MOV

LCALL
LCALL
LCALL
RET

I2C_DATA_RD
MINUTES_2,I2CHDATA
I2C_ACK_BIT
DELAY_lOms

12C_DATA RD
SECONDS_l,I2C_DATA
T2C_ACK BIT

DELAY 10ms

I2C_DATA_RD

SECONDS_2, I2C_DATA

I2C_NACK BIT
DELAY 10ms
12C_STOP
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;-->> Read
imm>>
;-->> Read
;=>> 88
;i—->> Read
je—>>

.******k***************i&*****************************
r

; SHOW_TIME DATE TO LCD

;********t********************************************

SHOW DATELCD:

SHOW TIMELCD:

WRITE TIME HN:
WRITE TIME HH:

MOV LCD_DATA, DATE
ACALL'BCD2LCD

MOV DATE 1, BUFFER
MOV DATE 2, BUFFER+1
MOV LCD_DATA, #'/'
LCALL WRCHAR LCD

MOV LCD DATA, MONTH
ACALL BCD2LCD

LCALL DELAY 10ms

MOV MONTH 1, BUFFER
MOV MONTH_ 2, BUFFER+1
MOV LCD_DATA, %'/!
LCALL WRCHAR _LCD

MOV LCD_DATA, YEAR
ACALL BCD2LCD

LCALL DELAY 10ms

Mov YEAR_1,BUEFER
MOV YEAR 2,BUFFER+1
RET

MOV A, HOURS

ANL A, #00110000B
Jz WRITE_TIME HN
SWAP A

ADD A, #030H

AJMP WRITE_TIME HH
MOV A, ¥ !

MOV LCD _DATA, A

MOV HOURS 1,A
LCALL WRCHAR _LCD
LCALL DELAY 10ms

MOV A, HOURS

ANL A, #00001111B
ADD A, #0308
MOV LCD_DATA, A



MOV

LCALL

MOV
LCALL
LCALL

MOV
ACALL
LCALL
MOV
MOV

MOV
LCALL

MOV
ACALL
LCALL
MOV
MOV
RET
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HOURS 2,A
LCALL WRCHAR LCD
DELAY 10ms

LCD DATA, #':'
WRCHAR LCD
DELAY 10ms

LCD_DATA,MINUTES
BCD2LCD

DELAY 10ms

MINUTES 1,BUFFER
MINUTES 2,BUFFER+1

LCD_DATA, #':
WRCHAR_LCD

LCD_DATA, SECONDS
BCD2LCD

DELAY 10ms
SECOND5_ 1, BUFFER
SECONDS 2, BUFFER+1

shk ok k k ok ok ko k ko kok ok hk ok kA ko ko k ok ok ko k ok ko ko k ko ok k ok ko ok kR
r

; I2C Data Write

sk kkk ko kok ok h ok Ak ok kk ok ko kA k ok ko km ok ok ok k ok ok h ok ook ko ok deok ok ok ok ke
r

I2C_DATA WR:

I2C_DATA WR 1: RLC

12C_DATA WR_2;

PUSH
SETB
MoV
MOV

MOV
LCALL
DIN2Z
SETB
LCALL
SETB
LCALL
JB
CLR
CLR
BOP
RET

ACC
I2C_ACK
2,I2C_DATA

RS, 4008

A

SDA, C

12C_CLK

R5, I2C_DATA WR_1
SDA

I2C_DELAY

SCL

I2C_DELAY

SDA, I2C_DATA WR_2
I2C_ACK

SCL

ACC

IR AR R R R RS SN R R R e R R E R E R L L A ur
r

; I12C Data Read

;*****************************************************

I2C_DATA_RD:

I2C_DATA RD 1:

PUSH
CLR
MOV
LCALL
SETB
LCALL
MOV
RLC

CLR
DINZ
MOV
POP
RET

ACC
A

RS, #008
12C_DELAY
scL
T2C_DELAY
C, SDA

A

SCL
RS, 12C_DATA RD 1
I12C_DATA,A

ACC

RS SR RS EAE SR EEREEE R EE R R B R I g R R g T A i
r



; BCD code to show LCD

;’r****i*********************i’i*i****i******i**********

BCD2LCD:

PUSH
PUSH
MOV
MOV
ANL
SWAP
ADD
MOV
MOV
LCALL
MOV
ANL
ADD
MOV
Mov
LCALL
FOP
FGFE
RET
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ACC

B

A,LCD_DATA
B, A

A, #11110000B
A

A, #030R
BUFFER, A
LCD_DATA, A
WRCHAR_LCD
A, B ,
A, #00001111B
A, #030H
BUFFER+1, A
LCD_DATA, A
WRCHAR_LCD

B

ACC

.i:*\k***x************iii*****ii**kw**********i********i
?

SET TIME

.****i(**x**iririr***************i*i***********t**********
r

SET_TIME:

LCALL
MOV

LCALL
LCALL
MoV

LCALL
LCALL

MOV
LCALL
LCALL

LCALL
LCALL
LCALL
MOV

LCALL
LCALL
LCALL

LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MoV

MOV
LCALL
LCALL

LCALL
LCALL
LCALL

LCD CLR
LCD_ADDR, #080H
SET_ADDR_LCD

DELAY 100ms
DPTR,#SCR_SET_TIME
WRLINE LCD

DELAY 1

LCD_ADDR, #GCOH
SET_ADDR_LCD
LCD_BLINK

WAIT KEY
DELAY 100ms
WAIT*KEYPRESSED
BUFFER,KPAD_DATA
KPADZLCD

DELAY 100ms
LCD_BLINK

WAIT KEY
DELAY 100ms

WAIT KEYPRESSED
BUFFER+1, KPAD DATA
KPADZLCD

DELAY 100us

BUFFER2ACC
HOURS, A

LCD_ADDR, #0C3H
SET_ADDR_LCD
LCD_BLINK

WAIT KEY
DELAY 100ms
WAIT KEYPRESSED



MOV
LCALL
LCALL

LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MOV

MOV
LCALL
LCALL

LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MOV

LCALL
LCALL
LCALL
RET
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BUFFER, KPAD DATA
KPAD2LCD
DELAY 100ms

LCD_BLINK
WAIT KEY

DELAY 100ms

WAIT KEYPRESSED
BUFFER+1, KPAD DATA
KPAD2LCD

DELAY 100ms

BUFFERZACC
MINUTES, A

LCD_ADDR, #0C6H
SET_ADDR_LCD
LCD_BLINK

WAIT KEY

DELAY 100ms

WALIT KEYPRESSED
BUFFER,KPAD_DATA
KPADZ2LCD

DELAY 100ms

LCD_BLINK

WAIT KEY

DELAY 100ms

WAIT KEYPRESSED
BUFFER+1,KPAD DATA
KPADZLCD

DELAY 100ms

BUFFERZACC
SECONDS, A

DELAY_lOOms
RTC_WR
LCD _CLR

;*****************************************************

SET_DATE -------~-

;ir*************************************t**************

SET DATE:

LCALL
MOV
LCALL
MOV
LCALL
LCALL

MOV
LCALL
LCALL

LCALL
LCALL
LCALL
MOV

LCALL

LCD_CLR
LCD ADCR, #080H
SET_ADDR_LCD
DPTR,#SCR_SET_DATE
WRLINE LCD

DELAY 100ms

LCD_ADDR, #0COH
SET_ADDR_LCD
LCD_BLINK

WAIT KEY
DELAY 100ms

WAIT KEYPRESSED
BUFFER, KPAD_DATA
KPAD2LCD



LCALL

LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MOV

MCV
LCALL
LCALL

LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MOV

MOV
LCALL
LCALL

LCALL,
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL
MOV

LCALL
LCALL
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DELAY 100ms

LCD_BLINK
WAIT KEY

DELAY 100ms
WAIT_KEYPRESSED
BUFFER+1,KPADuDATA
KPADZILCD

DELAY 100ms

BUFFERZACC
DATE, A

LCD_ADDR, #0C3H
SET_ADDR_LCD
LCD_BLINK

WAIT KEY
DELAY 100ms

WAIT KEYPRESSED
BUFFER, KPAD DATA
KPAD2LCD

DELAY 100ms

LCD_BLINK .

WAIT KEY

DELAY 100ms

WAIT KEYPRESSED
BUFFER+1, KPAD DATA
KPAD2LCD

DELAY_ 100ms

BUFFER2ACC
MONTH, A

LCD_ADDR, #0C6H
SET_ADDR LCD
LCD_BLINK

WAIT KEY

DELAY 100ms

WAIT_KEYPRESSED
BUFFER,KPAD_DATA

KPADZ21.CD

DELAY_ 100ms

LCD BLINK

WAIT KEY

DELAY 100ms

WAIT KEYPRESSED
BUFFER+1, KPAD DATA
KPADZLCD

DELAY 100ms

BUFFER2ACC
YEAR, A
RTC_WR
LCD CLR
RET



;********************'k********************************

: I2C RTC Read
;************t****************************************
RTCMRD: MOV IZC_ADDR,#RTC_ID

LCALL IZC_SLAVE

MOV I2C_DATA, #000H
LCALL I2C_DATA WR

MOV I2C_ADDR, #RTC_ID+1
LCALL I2C_SLAVE
LCALL I2C_DATA RD

MCV  SECONDS, I2C_DATA
LCALL 12C_ACK BIT

LCALL I2C_DATA RD
MoV MINUTES, IZC_DATA
LCALL I2C_ACK BIT

LCALL I2C_DATA RD
MOV HCURS, I2C_DATA
LCALL I2C_ACK BIT

LCALL I2C_DATA RD
MOV DAY, I2C_DATA
LCALL DELAY 10ms
LCALL I2C_ACK BIT

LCALL I2C_DATA_RD
MOV DATE, I2C_DATA
LCALL I2C_ACK BIT

LCALL I2C_DATA RD
MOV MONTH, I2C DATA
LCALL I2C_ACK BIT

LCALL I2C_DATA RD
MOV  YEAR, I2C_DATA
LCALL I2C_ACK BIT

LCALL I2C_DATA RD
MOV ~ CONTROL,I2C_DATA
LCALL I2C_NACK BIT
LCALL T2C_STOP

RET

-****************************t********t***************
¢

H 12C RTC Write
’-*****************************************************
RTC_WR: MOV~ I2C_ADDR, #RTC_ID

LCALL I2C_SLAVE

MOV I2C DATA, #000H
LCALL IZ2C_DATA WR

MOV~ I2C_DATA, SECONDS
LCALL 12C_DATA WR

MOV~ I2C_DATA,MINUTES
LCALL I2C_DATA WR



MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

MOV
LCALL

LCALL
RET

12C_DATA, HOURS
I2C_DATA WR

I2C_DATA, DAY
I2C_DATA_WR

I2C_DATA, DATE
I2C_DATA WR

I2C_DATA, MONTH
I2C_DATA_WR

I2C_DATA, YEAR
I2C_DATA WR

I2C_DATA, CONTROL
I2C_DATA WR

I2C_STOP

.***&******************************&*******&********i*
z

H Write Character tc show

LCD

;i*&******i*************t*******t*****************ii**

WRCHAR LCD: ACALL
MOV
SETE
CLR
ACALL
RET

LCD_ON
PO, LCD_DATA
LCD_RS
LCD_RW
LCD_CLK

.**w*&***********************t*******&i********i******
¢

; I2C Slave Connect

-********************************i*************k******
’

I2C_SLAVE: PUSH
SETB
MOV
ACALL
MOV

I2C_SLAVE 1: RLC
MOV
ACALL
DINZ
SETB
ACALL
SETB
ACALL
JB
CLR

I2C_SLAVE 2: CLR
POP
RET

ACC
I2C_ACK
A,I2C_ADDR
I2C_START

R5, #008

A

SDA, C

12C_CLK
R5,12C_SLAVE 1
SDA

I2C_DELAY

SCL

I2C_DELAY

SDA, 12C_SLAVE_2
I2C_ACK

SCL

ACC

;*****************************************************

H I2C Strat Condition

-**************************i*****************t********
r

12C_START: JNB
CLR

I2C_START 1: SETB
SETE
ACALL
CLR
ACALL
CLR

SCL,I2C_START 1
SCL

SDA

5CL

12C_DELAY

SDA

I2C DELAY

SCL

100



RE
;****f**********&******&**?**f************************
; I2C StOP Cendition
;*****************************************************
I2C_STOP: JNB  SCL,I2C_STOP_1

CLR SCL
I2C_sTOP 1: CLR SDha

ACALL IZ2C DELAY

SETB SCL

ACALL IZ2C DELAY

SETB sSDA

RET
;*****************************************************
; I2C Clock
;*****************************************************
I2C_CLK: LCALL I2C_DELAY

SETB SCL

ACALL I2C DELAY

CLR SCL

RET
;*************************i***************************
; I2C Acknowladge
;********&********************************************
I2C_ACK BIT: CLR SDA

ACALL I2C_DELAY

ACRLL I2C CLK

SETB SDA

RET
;*********i**********************&*********&**********
; I2C Not Acknowladge
;************************************w****************
I2C_NACK_BIT: SETB SDA

ACALL I2C DELARY

ACALL I2C_CLK

SETB SCL

RET
;*i***************************************************
; LCD Initialize
;***************************t******i******************
INIT LCD: ACALL DELAY 10Cms

CLE  LCD Rs

MOV PO, #38H

ACALL LCD CLK

ACALL DELAY 10ms

ACALL LCD OFF

ACALL LCD CLR

MOV PO, §06E

ACALL LCD CLR

ACALL LCD HOME

ACALL LCD_CLR

RET
;*******&****************************************t****
; LCD CLEAR DISPLAY

-*****************************************************
!

LCD_CLR: MOV PO, #01H
B CLR  LCD RS
CLR  LCD_RW
ACALL LCD CLK
RET

101



:*********i*****i************ii*****************ii****

; LCD RETURN HOME

;****i****t****************************i**************

LCD_HOME : MOV PO, #02H
CLR  LCD RS
CLR  LCC RW
ACALL LCD_CLK
RET

;*****&*****************i*****************************

; LCD DISPLAY

;********************i***************************t****

LCD_OFF: MOV PO, #08H
CLR  LCD RS
CLR  LCD RW
ACALL LCD CLK
RET

;******i******i*****************************i******t**

; LCD CLK

;********ii*******x****************i******************

LCD_CLK: CLR  LCD RW
CLR  LCD EN
SETB LCC_EN
LCALL LCD_DELAY
CLR  LCD EN
LCALL LCC_DELAY |
RET

;**************************************************i**

; LCD DISPLAY ON

.*****************************************************
¢

LCD_ON: MOV PO, #0CH
CLR  LCD_RS
CLR  LCD_RW
ACALL LCD_CLK
RET

;***i*************************************************

; LCD CURSCR CN

-******i***************i**********************t*******
?

LCD_BLINK: MOV PC, #0FH
CLR  LCD RS
CLR  LCD RW
ACALL LCD_CLK
RET

.**************i************t*************************
/

; Set LCD Adress

.*******i*******t*************************t********t**
’

SET_ADDR_LCD: MOV A, LCD ADDR
SETB ACC.7
MOV PO,A

CLR  LCD_RS
CLR  LCD_RW
LCALL LCD_CLK
RET
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;************&*****************&**********************

; BUFFERZACC

AR AR E R R AR AR R R R R e EE EE R R s
’

BUFFERZACC: MOV
ANL
SWAP
MOV
MOV
ANL
ADD
RET

A,BUFFER
A, #00FH

F

UFFER+1
COFH

4

L

o= ve i S
(ol R v B

’

sk kkkkk ok okhkk ko k hkhkhhh ko r kR knk ko k ok k ok ok ok ok kR k ok ok kok ok koh ok okok
z

; KPAD2LCD

;****************************************i************

KPADZLCD: MOV
ADD
MOV
LCALL
RET

A, KPAD DATA
A, #030H

LCD_DATA, A
WRCHAR_L.CD

;*******wi**********************************&*********

; WRLINE LCDSB

e K koA sk ok ok sk K ok ok ok ke ek ok e ek e s s etk ke sk v ke ke sk ok ke ke ko de sk ke e s sk ok % ok ke
'

WRLINE_LCDS: MOV

WRLINE LCD 11: CLR
MOVC
MOV
SETB
CLR
LCALL
INC
INC
CJINE
LCALL
RET

RO, #0

A

A, @A+DPTR
20, A

LCD RS
LCD_RW
LCD_CLK
DPTR

RO

RO, #8,WRLINE_LCD 11
LCD_ON

;*************************i*&*k***********************

H Write LINE 16 Character

to show LCD

;**********************t******************************

WRLINE LCD: MOV

WRLINE_LCD 1: CLR
MOVC
MOV
SETB
CLR
LCALL
ING
ING
CJINE

WRLINE_LCD_2: CLR
MOVC
MOV
SETB
CLR
LCALL
INC
INC
CJINE

RO, #0

A

A, BA+DPTR

PO, A

LCD_RS

LCD_RW

LCD_CLK

DPTR

RO

RO, 8, WRLINE_LCD 1

A
A, @A+DPTR

PO, A

LCD_RS

LCD_RW

LCD_CLK

DPTR

RO

RO, $16, WRLINE_LCD 2
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LCALL LCD_ON
RET

;*******k***************i**i**************************

; WAIT KEY[check key]

ek kkdkhdk sk k ok hk ok k kb hkrhkh ok kk ko kw ok k ok kk ok k ok ok hokokhhok kA
r .

WAIT KEY: JNB P2.3,WAIT KEY
RET

;*****i**i*****k*******************t******************

; SCAN KEY

;**********************i******************i*i*********

WAIT _KEYPRESSED: MOV A, Pl
ANL A, #00001111B
LJMP TER 0
TER_C: CINE A, #00000000B, TER 1
MOV  KPAD DATA, #46H
RET
TER 1: CJNE A, %00000001B,TER 2
MOV KPAD_DATA, #43H
RET
TER 2: CJNE A, 4000000108, TER 3
MOV~ KPAD_DATA, #0
RET
TER 3: CJNE A, #00000011B,TER ¢
MOV  KPAD DATA, #S9H
RET
TER 4: CINE A, #00000100B, TER 5
MOV KPAD_DATA, #64H
RET
TER 5: CJNE A, %00000101B,TER_6
MOV KPAD_DATA, #1
RET
TER 6: CJNE A,#000001108, TER 7
MOV~ KPAD_DATA, #2
RET
TER 7: CJNE A, #00000111B,TER 8
MOV ~ KPAD_DATA, #3
RET
TER_8: CJNE A, #00001000B, TER 9
MOV  KPAD_DATA, #61H
RET
TER_9: CJNE A,#00001001B,TER_10
MOV KPAD_DATA, #4
RET
TER 10: CJNE B&,#%00001010B,TER 11
MOV~ KPAD_DATA, #5
RET
TZR_11: CIJNE A, #00001011B,TER 12
MOV ~ KPAD_DATA, #6
RET
TER 12: CJNE A, #00001100B,TER 13
MOV ~ KPAD_DATA, #45H
RET
TER_13: CINE A, #00001101B,TER 14
MOV ~ KPAD_DATA, #7
RET
TER 14: CJNE A,#00001110B,TER_15

MOV KPAD DATA, #8

i FNC=---5F
;CLR———->C
;0
JENT-——=3>Y
;- —--->(d)
;1
i 2
i3
it —===>(a)
id
i 5
;6
;BESC---->E"
;7
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TER_15:

.****i*************i**********************i***********
’

MoV

RET
KPAD DATA, #9
RET

H SHOW_TIME DATE INTO MEMMORY eeprom

-i&*******i****************i********i*i***************
?

SHOW_TIME MEMO:

ACALL
MOV
ACALL

MoV
LCALL

MOV
LCALL
ACALL

MOV
LCALL

MOV
LCALL
ACALL
MOV
LCALL
ACALL

MOV
LCALL

MOV
LCALL
ACALL
MOV
LCALL
ACALL

MOV
ACALL
ACALL

MOV
LCALL
ACALL
MOV
LCALL
ACALL

MOV
LCALL
ACALL

MOV
LCALL
ACALL
MOV
LCALL
ACALL

MOV

DELAY 100ms
LCD_ADDR, #0B80H
SET_ADDR_LCD

LCD_DATA, DATE 1
WRCHAR_LCD

LCD_DATA, DATE 2
WRCHAR_LCD
DELAY 10ms

LCD_DATA, ' /'
WRCHAR_LCD

LCD_DATA,MONTH_I
WRCHAR_LCD
DELAY 10ms
LCD_DATA, MONTH 2
WRCHAR_LCD
DELAY 10ms

LCD_DATA, #'/°
WRCHAR_LCD

LCD_DATA,YEAR_l
WRCHAR_LCD
DELAY 10ms
LCD_DATA, YEAR 2
WRCHAR_LCD
DELAY 10ms

LCD _ADDR, #0CCH
SET_ADDR_LCD
DELAY 10ms

LCD_DATA, HOURS 1
WRCHAR_LCD
DELAY 10ms
LCD_DATA, HOURS_2
WRCHAR_LCD
DELAY_ 10ms

LCD DATA, #':"
WRCHAR LCD
DELAY 10ms

LCD#DATA,MINUTES*I
WRCHAR LCD
DELAY 10ms
LCD_DATA,MINUTES 2
WRCHAR_ LCD
DELAY*lOmS

LCD DATA, $':!

;9
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LCALL WRCHAR LCD
ACALL DELAY 10ms

MOV LCD_DATA, SECONDS 1
LCALL WRCHAR_LCD

ACALL DELAY 10ms

MOV LCD_DATA, SECONDS 2
LCALL WRCHAR LCD

ACALL DELAY 10ms

RET

-**************************w**************************
’

;=--=>>>SEND_PC

.************************************&i*&**********i&*
]

SEND_PC:

START_SEND:

TEST 600:

TEST_500:

TEST_400:

TEST_300:

LCALL
MOV

LCALL
MOV

LCALL
ACALL
ACALL
LCALL
LCALL

MOV
CJNE
SJMP

CJINE
LJME

LCALL
LCALL

MOV
LCALL
MOV

CJINE
SJMP

CJINE
SIMP

CJNE
SJmp

CJNE
SJMP

CJINE
SJMP

LCD CLR

LCD ADDR, #080H

SET_ ADDR LCD

DPTR, #TITLE 1 . ;-=SEND & EXIT
WRLINE LCD

WATIT KEY

DELAY 10ms

WAIT KEYPRESSED

DELAY 10ms

A, KPAD DATA

A,#59H,NEX_T1 ;——ent
START SEND
A, #45H, SEND_FPC ;-—esc
MAIN LOOP

DELAY 1C0ms
SCON, #40H

L, #0AH
SEND
A, #0DH
SEND

LOOP_1
READ EE

LCD_ADDR, #090H
SET_ADDR_LCD
A, RR

A, #7,TEST 600
8700

A, #6,TEST 500
S_600

A, #5,TEST 400
S_500

A, #4,TEST 300
S 400

A, #3,TEST 200
3_300
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TEST 200:

TEST_100:

S 600:

5 500:

S_300:

5 20C:

5 100:

CJINE
SJIMP

SJMP

LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL

MOV
LCALL
MOV
LCALL
LCALL
MOV
RCALL

LCALL
MoV
LCALL
MOV
LCALL

ACALL

MOV

A, 42, TEST_100
5 200

S 100

LCD _DATA,M © }—-—->> Show

WRCHAR_LCD ;--->> Show
A M 6
SEND

IL.CD_DATA,M & ;--->> Show
WRCHAR_LCD ;=~->> Show
B,M_3
SEND

LCD _DATA, M 4 ;=—->> Show
WRCHAR LCD ;——=>> Show
A,M 4
SEND

LCD_DATA,M 3 - j===>> Show
WRCHAR_1CD ;=-=>> Show
A,M_3
SEND

LCD DATA,M 2 ;-==>> Show
WRCHAR_LCD ;--->> Show
A,M 2
SEND

LCD DATA,M 1 ;=-->> Show
WRCHAR LCD ;———>> Show
A,M_1
SEND

LCD_DATA,M 0 ;==->> Show
WRCHAR_LCD ;===>> S5how
A/M O
SEND

LCD_ADDR, #098H

SET_ADDR_LCD

DPTR, #TITLE S ;=~=>>WATT
WRLINE LCD8

DELAY 10ms

DPTR, #TITLE_ %

TX_TEXT ;=—==>>TO PC

SHOW_TIME_ MEMO

A,DATE 1 ;———~>>DATE
SEND

A,DATE_2

SEND

TX_LABEL Pediciiiiiig

A,MONTH 1 ; =——->>MONTH

data

data

data
data

data
data

data
data

data
data

data
data

data
data

rA ]
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LCALL SEND
MOV A,MONTH 2
LCALL SEND

ACALL TX_ LABEL Piiriiiiiiisiii f

MOV A, YEAR_1 ;---->>YEAR
LCALL SEND

MOV A, YEAR 2

LCALL SEND

MOV A kT
LCALL SEND

MOV A, HOURS 1 ; ———->>HOURS
LCALL SEND

MOV A,HQURS 2

LCALL SEND

ACALL TX LABEL1 Piiiiiiiiiiiii;

MOV  A,MINUTES_1 i ——==>>MINUTES
LCALL SEND

MOV A,MINUTES 2

LCALL SEND

ACALL TX LABELl FEiiiiiiiiaiiig

MOV A,SECONDS 1 }————>>SECONDS
LCALL SEND

MOV A,SECCONDS 2

LCALL SEND

MOV A, #0ARH
LCALL SEND
MOV A, #0DH
LCALL SEND

LJME SEND_EC

;**************************************i**************

TX_TEXT: CLR TI

TX_LOOP: CLR A
MOVC A, @A+DPTR
INC  DPIR
CJNE A, #00H,TX CHAR
RET

TX_CHAR: MOV SBUF,A
JNB  TI,S
CLR TI

ACALL DELAY 100ms
SJMP  TX_LOOP

;*******************************************i*********

TX _LABEL: MOV A T/
LCALL SEND
RET

;*****************************************************

TX LABELl: MOV A d'
LCALL SEND
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RET

R R R R R e e R S R R R R R LR SRR R RS R R A

ALL DELAY

o v ok ke ook e sk ook sk Wk sk ok ke e ok ok R ok R e e ke e e e v ok ke e ok o ek ok e Sk o e ek e 3 o ke o ok ke
z

I2C_DELAY:
12C DELAY 1:

LCD_DELAY:
LCD_DELAY 1:
LCD_DELAY 2:

DELAY 10ms:
DELAY 10ms_1:
DELAY 10ms 2:

DELAY 10Cms:
DELAY 10Cms 1:
DELAY 10Cms 2:

DELAY 1:
DELAY 1s 1:

MOV R6, #0CH

NOP

NOP

DJNZ R6,I2C_DELAY 1
RET

MOV~ R7,#02

MOV~ R6, #CE6H

NOP

NOP

DJNZ R&,LCD_DELAY 2
DJNZ R7,LCD_DELAY 1
RET

MOV R7, #0010

MOV R6, #CE6H

NOP

NOP

DINZ R6,DELAY 10ms 2
DJNZ R7,DELAY 1Cms 1
RET

MOV R7, #0100

MOV ~ R6, $0E6H

NOP

NOP

DJNZ R6,DELAY 100ms_2
DINZ R7,DELAY 100ms_ 1
RET

MOV RS, #0100
LCALL DELAY 10ms
DJNZ R5,DELAY 1s 1
RET

;******t**************&*******************************

; Define Constant

e o W ek ke sk ok ok e ke ke ol ok e ok R ke e ke ke e ok e e kol ok ok e e ok ek ok ke S e ol ke I o ke ok e ok o e ok ke
12

TITLE 1: DB
TITLE 2: DB
TITLE_3: DB
TITLE 4: DB
TITLE 5: DB
TITLE 6: DB
TITLE_7: DB
TITLE 8: DB
TITLE_9: DB
TITLE _10: DB

TITLE 11: DB
TITLE 12: DB
SCR_SET DATE:
SCR_SET TIME:

END

' SEND or EXIT !
' can "t find !
'Read[+] Write[-]"
'2. Collec & Read'
'3, Send to PC !

! ADDRESS !

! ERROR !

'l. set Time&Date'

! W ', 00H

'"Time [+] Date[-]"

' Clear '

' EXIT Plese ESC !

DB ' Date dd/mm/yy"'
DB ' Time hh/mm/55"
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| pulse every 100 seconds

- ABSOLUTE MAXIMUM RATINGS

Supply Volage, Ve o, 16V
Reverse Supply Voltage, Ypre oo 16 ¥
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“Junction Temperature, Ty < Ty

TUW Arerica
Certifivate Nurber:
US  usvos1zs4214 005

MCETOBELC20A-DE, Rev. 2

Bidirectional 1.5 m() Hall Effect Biésed Linear Current Sensor
with Voltage Isolation and 20 A Dynamic Range

The Allegro ACS706 family of current sensors provides economical and
precise solutions for current sensing in industrial, automotive, commercial, and
communications systems. The device package allows for easy implementation
by the customer. Typical applications include motor control, load detection and
management, switched-mode power supplies, and overcurrent fault protection.

The device consists of a precision, low-offeet Hnear Hall sensor circuit with

a copper conduction path located near the surface of the die, Applied current
flowing through this copper conduction path generates a magnetic fizld which is
sensed by the integrated Hall IC and converted into a proportional voltage. Device
aceuracy s optimized through the close proximity of the magnetic signal to the
Hall transducer. A precise, proportional voltage is provided by the low-afTset,
chepper-stabifized BiICMOS Hall IC, which is programmied for accuracy at the
factory,

The output of the device has a positive slope (>V-/ 2) when an increasing
current flows through the primary copper conduction path {(from pins 1 and 2, ©
pins 3 and 4}, which (s the path used for current sensing. The internal resistance of
this conductive path is typically 1.5 mg3, providing low power toss. The thickness
of the copper conductor aliows survival of the device at up to 3% avercurrent
conditions. The terminais of the conductive path are electrically isolated from the
sensor leads (pins 3 through 8). This allows the ACS706 family of sensors (@ be
used in applications requiring electrical isolation without the use of opto-isolaiors
or other costly isolation fechniques.

The ACST06 is provided in a small, surface mount SOICS package. The leadframe
is plated with 100% matte tin, which is compatible with standard iead {Ph} free
printed circuit board assembly processes. Internally, the flip-chip uses high-tem-
persture Pb-based solder balls, currently exempt from RoHS. The device is fully
calibrated prior (o shipment from the factory.

Features and Benefits

= Smali footprint, low-profile S0ICE package

« L5 mil internal conductor resistance

+  Exceflent replacament for sense rasistors

e 1600 Vs minimum isolation voltage between pins 1-4 and £-8
+ 45140558V single supply operatian

= B0 kHz handwidth

« 100 mY/A output sensitivity and 20 A dynamic range
= Cutpuf voltage proportional o ac and de currants

= Factory-trimmad for accuracy

= Extremely stable output offset voltage

«  Nearzero magnetic hysterasis

+  Ratiometrie ouput from supply voliage

Use the following complete part number when ordering:

Part Humber Package j
ACSTOBELC-2DA _BOICA surface mound |
” 15 Bst Ui B 160
i g : g" Vrestier Wssacnet 06150006 (507 SEA A0
. W R AR YRR (0T

T - MR TR
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UPERATING CHARACTERISTICS

Characteristic | Symbol | Tout Condithons Min, | Typ. | Max. | Units
ELECTRICAL CHARACTERISTICS, over operating amblent temperalure range undess otherwise specified
Cptirmized Acouracy Mangs b it - 20 A
Lirear Sensing ?éaﬁge b B - 20 - 20 A
Supply Vollage Vi 4.5 50 5.5 Y
Supply Current frop Yoo = 5.0V, oulput open ' ' & i 10 mA
Outondt Resistance Four oy = 1.2 mA ' ' - 1 2 &
Outpid Capasitance Load Ciono | |VOUT o GRD _ . - 10 R
Oulpidt Reslative Load Riopy | WOUT (0 GND ] : Y - - ki
Primary Conductor Resistance Rpwpany | Ta = 25°C - 1.8 (11143
RS tsolation Vollage Visorus | Pins 14 and 5-8; 60 Hz, 1 mimde 1600 | 2800 - W
OC Isuiation Vollage LT — B - 5000 - v
PERFORMANCE CHARACTERISTICS, over operaling ambient temperature range urless otherwise specified
Propagation Time terop lpm 20 A, Ty= 2570 - 345 - 5
Response Tine bnpeprnsy [lps K204, Ty = 28°0 ' - G - {5
[ Rise Time ) e 220 A&, Ty % 25°C ' B - 854 - s
Fregueney Sandwidth f =3O8, Ty = 25°C; b I8 10 A peake-lo-peal no extermal fiter - 5 - kiz
Sersttly cons Gver full range of I, i appled for 5 ms; T, = 25°C - 08 =z mvIA
Crver full range of Ip, ip applied for 5 ms G4 - 108 A
) Pesk-to-peak, T, = 28°C, no exiernal filter - 70 - Y
Moise Ve : - -
Raot Mear Squars, T, = 25°C, no axternal fitter - 125 - %
Léréﬂearity iﬁigg@ T S vange of by, o applied for 5 ms - 1 135 %
Symmetry Egvu Over full 'ra'ngfa- of g, Ip applied for 5 ms a8 100 1 W
i dero Current Cutput Voitage Vourin 1l m 0A T, =25°C _ - Ve 12 - W
Blectical Offsat Voltage Ve 208 Tpm 25 18 - 19 il
fp = O A ~50 A Y
Magnefic Offss! Eror Ienpon [lp= OA afier excursion of 20 A : e #{1.01 +03.0% A
- - I = 220 A, s applied for 5 ms,; T, » 25°C e +1.8 - %
Total Qutput Errar! Bror T A T apeied for B e ' = 164 %
THERMAL CHARACTERISTICES, T, » ~40°C 10 125°C, Vop ® 5 V unisss otherwiss speciied
| - Vaiue - Units
. Mounted an the Allegro ASEK 70x evaluation board: additonat
é"éﬁég;zgmm Thermat Res information ah}aui re?efence boards ﬁn{? tenls is avalishie on the - 5 - iy
i Adlegro Web site
. i Mourted on e Allegro AGER 702 evaluation board; addifionat
E;@?;‘;":égm‘mm Therial | pom linformatian a«ttmut reference boards and tifzsm is available an the - 41 1 o
Altegro Web site

Percentage of b with s =30 A, Oustpet flterad. Up to a 2.0% shift in Exgy may ba observed at end-oflife for tis devioe,

# The Allegro evalustion board has 1800 rm? of 2 oz, copper on each side, connected o pins 1 and 2, and 10 ping 3 and 4, with thermal vias connect-
ing the iayers. Performarnce values inciude the power consumed by the PWB. Furlher detalis o the Board are avallable from the ACS 704 Frequently
Asked Ciiuestions document on our website, Further information about board design and ihemnal perfammance aleo tan be found on pages 16 and 17 of
ifds datashest.

g, values shown in this table are typical values, measured on the Adlegro evaluation board, Thie actual thermal performance depends on the hoard
desigr, ihe alriow in the system, and thermal Interactions between the sensor and surrounding cormponernts through the PUB and fhe amblent air, Ta
irmprove thermat performance, see our applications materal on the Mlagro Web site.

148 Pl Cuiofl, Beer 1803953
Whaneh, Masiachseis (TB150006 (B00) ASSEXE)
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Output Voltage versus Primary Current
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Zere Current Output Voltage vs. Ambient Temperature
lp=0A
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Magnetic Offset versus Ambient Temperature
Vee = 5Y; Ip =0 A, after excursion to 20 A
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Typical Percentage Error versus Ambient Temperature
Measurements at T, = -40, --20, 25, 85, and 125°C
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Step Response of ACSTOBELC-20A at Ta=25°C
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ACS706ELC-20A Noise Filtering and Frequency Response Performance

Norminal " Fitered Rise Time
Break Frequency Programmed Peak-to- Resolution for 5A Step,
of Fiter on Output Resistance Capacitance Sensitivity Peak Noise with Filtaring Filtered
{kiHz} {kily {1F {MV/A} {3 {A) (s}
Unifiitered - e 700 0.700 G.66
] 200G 588 {1.588 7.8
50 5.320 499 (r4ng _ 89.85
401 0,342 46.3 0,483 10.25
20 0.800 329 0328 16.45
10 16 0.01 100 21.9 0219 30.14
7.0 315 133 e 0,133 5% 29
33 4.8 .8 £.098 T3
0.6 26 1.3 0.013 304 66
0.3 3 (168 Q.00523 72473
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Definitions of Accuracy Characteristics

Sensitivity (Sensy. The change in sensor output in response fo a LA change through the primary conductor. The sensitivity s the progd-
. uct of the magnetic circuit sensitivity (G/AY and the linear IC amplifier gain (mV/G). The linear IC ampiifier gain is programmed at the
o factory to optimize the sensitivity (mV/A) for the full-scale current of the device,

Noise (Viggp). The product of the linear IC amplifier gain (mV/G) and the noise floer for the Allegro Hall effect tinear 1C (=1 G,
The roise fioor is derived from the thermal and shot noise observed in Hall elements. Dividing the noise (mV) by the sensitivity
S{mV/A) provides the smallest current that the device is able to resalve,

Linearity {Ep o) The degree to which the voltage output from the sensor vasies in direct proportion to the primary carrent through its
Suil-seale amplitude. Nonlinearity in the output can be attributed o the saturation of the flux concentrator approaching the full-scale
current. The Tollowing equation is used to derive the linearity:

{00 {E{ Fout_fuli-scale amperes — Vourgo) J}
i (I’gm_mh;sz;cazh;: ATeres f’?}m"a‘g) Bl

where Vi piiscate amperes = the output voltage (V) when the sensed current approximates full-scale sy

Syminetry {Egyp). The degree to which the absolute voltage output from the sensor varies in proportion to cither a positive or nega-
ve full-scale primary current. The following formuta is vsed to derive symmetry:

(60 / Vauzmve‘mn_mm BIIPCTCE I’?)U'i‘{t‘f}

Vot - Fout_ ~full-scale amperes |

Ouiescent outpal voltage (Vouroy) The output of the sensor when the primary cutrent is zero. Fora uriipelar supply voltage, it

nominally remaing at Vee/ 2. Thus, Ve = ‘i Y translates into ‘:fw-m} = 2.5 V. Variation in V5, can be aitributed to the resolution
of the Allegro linear [T quiescent voltage trim and thermal drift.

o Electrical offset voltage (V). The deviation of the device output from its ideal guiescent value of Voo / 2 due o nonmagnetic causes.
2z To convert this voltage to amperes, divide by the device sensitivity, Sens.

Accuracy (Epgp) The accuracy represents the maximum deviation of the actual output from its ideal value. This is afso known as the
tai pupitt error. The accuracy is iHlustrated graphically in the Output Voltage versus Current chart on the following page.

o ':;%cc.uraay is divided inte four areas:

a 0 A at 25°C. Accuracy of sensing zero current flow at 25°C, without the effects of emperature,

a b A over A temperature. Accuracy of sensing zero current flow including temperature effects,

» Full-seale current at 25°C, Accuracy of sensing the full-seale current at 25°C, without the effects of temperature,
» Full-scale current over A temperature, Accuracy of sensing full-scale current flow including temperature effects,

Latiometry. The ratiometric feature means that its 0 A outpug, Vourrgy (nominally equal to Ve/2) and sensitivity, Sens, are propor-
ional to its supply voltage, Ve The following formula is used 10 derive the ratiometyic change in § A outpui voltage, AVauromar (%)

Vourgvee ! Youniagpse
00 ( ) )
;f(:\{: i3V
'he ratiometric change in sensitivity, ASensg o (%), is defined as:

Seriyee [ Sensey
HIO | e
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- Dutput voltage vs. current, illustrating sensor accuracy at 0 A and at full-scale current
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Definitions of Dynamic Response Characteristics

Propagation delay (tpygph The time required for the sensor output to reflect a change in the primary cur-

ent signal. Propagation delay is attributed to inductive loading within the linear [C package, as well as in the
inductive loop formed by the primary conductor geometry. Propagation delay can be considered as a fixed time
offset and may be compensated.

[RLA ~ Pritary Cutrent
@il
-
S Trardienr Chutpug
o
[ ) i
e Propagation Time, §

AL

Response time (tppgponsp): The time interval between a) when the primary current signal reaches 9% of its
inal value, and by when the sensor reaches 90% of its output corresponding fo the applied current.

| {%) g Peirnary Corrant

;

i
s

i \T\

: e Prangdueer Cuiput
I |

;*W*EL—““ Faspurise Time., tnpapanag

ise time {£,.}: The time interval between a) when the sensor reaches 10% of its full scale value, and b) when
“treaches 90% of its full scale value. The rise time to a step response is used to derive the bandwidth of the

urrent sensor, in which f(-3 dB) = 0.35/¢. Hoth 1, and tresponse are detrimentally affected by eddy current
osses observed in the conductive IC ground plane.
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Standards and Physical Specifications

Paramefar

Specification

Fiammability {package molding compound}

UL recognized to UL 84W.0

Fira and Electric Shock

ULBDS50-1:2003
ENB0950-1.2001
CAN/CEA C22.2 MNo. B0B50-1:2003

Davice Branding Key (Two alternative siyvles are used)

ACSE Allegro Current Sensor
704 Device family number
13 Indicator of 100% matte tin leadframe plating
ACSTOAT E Dperating ambient temperature range code
ELC208 LG | Package type designator
YYWWA Z0A Primary sensed current
¥y Manufacturing date code: Calendar year (last two digits)
was Manufacturing date code: Calendar week
A Manufacturing date code: S5hift code
ACS Allegro Current Sensor
704 Device family number
T indicator of 100% matia tin leadframe plating
ACST06T |29 Dpearating ambient temperature range code
EiC-Zf A LG Package type designator
yymfv 204 Pritnary sensed currant
L.k tanufactiuring ol code
¥Y Manufaciuring date code: Calendar year {(Jast two digits)
Wiy danufacturing date code: Calendar waek

ACSTOBELC20ADS, Rev. 2
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Chopper Stabilization Technigue

Chopper Stabilization is an innovative circuit technique that is used to minimize the offset voltage of a Hall
element and an associated on-chip amplifier. Allegro patented a Chopper Stabilization technique that nearly
climinates Mall IC output drift induced by temperature or package stress effects. This offset reduction technique
is based on a signal modulation-demodulation process. Modulation is used to separate the undesired de offset
signal from the magnetically induced signal in the frequency domain. Then, using a low-pass filter, the modu-
lated de offset is suppressed while the magnetically induced signal passes through the filter, As a result of this
chopper stabilization approach, the output voltage from the Hall IC is desensitized to the effects of temperature
~and mechanical stress. This technique produces devices that have an extremely stable Electrical Offset Voltage,
are immune to thermal stress, and have precise recoverability afler temperature cycling,

I'his technique is made possible through the use of 2 BICMOS process that aliows the use of low-offset and
ow-noise amplifiers in combination with high-density logic integration and sample and hold circuits.
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Applications Information
Transient Common-Mode Voltage Rejection in the ACST06

In order to quantify transient commmon-made voltage rejection for the ACS706, a device was soldered onio a printed
cireuit board. A 0.1 uF bypass capacitor and a 5 V de power supply were connected between VOO and GND {pins 8 and
5} for this device. A 10 k€2 load resistor and a 0.01 uF capacitor were connected in parallel between the VOUT pin and
the GND pin of the device (ping 7 and 5)

ACS706 Schematic Diagram of the Circuit used to Measure Transie i erction

A funetion generator was connected between the primary current conductor (pins 1 thru 4) and the GND pin of
the device {pin 5). This function generator was configured to generate a 16 V peak (20 V peak-to-peak) sine
wave between pins 1-4 and pin 5. Nofe that the sinusoidal stimulus was applied such that no electrical current
would flow through the eopper conductor composed of pins 1-4 of this device.

The frequency of this sine wave was varied from 60 Hz to 5 MHz in discrete steps. At each frequency, the
statistics feature of an oscilloscope was used to measure the voltage variations (noise) on the ACS706 cutput
inmV (peak to peak). The noise was measured both before and after the application of the stimulus, Transient
comman-mode voltage rejection as a function of frequency is shawn in the following figure,

L] BN
—48 / <5
45

50 - [

~55 i
Y S I
0.06 1 10 100 360 608 800 1000 3000 5000
Frequency of 20 V Peak-to-Peak Stimulus (kHz)

Transient Rejection {d8)
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.The Effect of PCB Layout on ACS706 Thermal Perdformance

Eight different PC boards were fabricated to charscterize the effect of PCR design on the operating junction temperature of the
. Hall-effect IC inside of the ACS706. These PC boards are shows in the figure below.

2 0z. Cu on one side of Board 2 oz Cu on m:h_ sides of board

n ACS706 device was soldered on to each PCB for thermal testing. The results of the testing are shown in the following table.

Test Resuits on Eight Thermal Characterization PCBs

Tested at 15A, T, = 20°C, still air, 2 oz copper traces, current carmied on and off board
by 14 gauge wires

Sides wi Traces | T/20e Will (rim) | Trace Longtn () | Jomperature Rise
4 50 80

1 1.5 50 Ovarhested
4 10 4
1.5 10 110
4 50 53
1.5 50 106
? 4 10 38
1.6 10 _ 54
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mproved PC Board Designs

The eight PC boards in the figure above do not represent an ideal PC board for use with the ACE706. The ACSTU6 evaluation
boards, for sale at the Allegro Web site On-Line Store, represent a more optimal PC board design (see photo below). On the
evaiuation boards, the current o be sensed flows through very wide traces that were fabricated using 2 layers of 2 oz, copper.
Thermal managerment tests were conducted on the Allegro evaluation boards and all tests were performed using the same {est
conditions described in the bulleted fist above. The results for these thermal tests are shown ia the table below, When using
the Allegro evaluation boards we see that even af an applied current of 20 A the junction temperature of the ACS7I06 is onty
=3 degrees above ambient lemperatre.

Test Results on Eight Electrical Characterization PCRs
Tested at T, = 26°C, still air

Applied Current Temp Rise Above Ambient
(A) °C;
)
15 iz
20 31

————11

Allegro Current sensor evaluatin hoard with ACS706
and external connections.
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Package LC, 8-pin SOIC
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The products deseribed herein are mesngfochuored wnder one or muare of the following ULS. paterts: 5,043,920, 5.264,783; 5,442,283, 5,385 B&G;
558D FT0- 5517112 5609137, 5,621,319, 5,650.719; 5,686 804, 5,694.038; 3,720,130; 5.$17.320; and other patents pending.

Altegro MicroSystems, Inc. reserves the right fo make, from ime to fime, such depariures Jrom the detail specifications as may be required o
hermil improvements in the performance, reliability, or manfacturability of its products. Bafore placing an order, the user is coutionied to verify that
he informadion being relied wpor ks currest.

Alegry producis are net authorized for use as critical componants in life-support devices or spslems withowt express written approval,
The information included herein is belioved 1o be accurare and reliable. However, Allegro MicroSystems, Inc. assumes no responsibility jov its
e, mor for any infringement of patents or other Fighis of third parties which may regulf from s uve.

Copyright2003, Allegro MicroSystems, Ine,
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