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ABSTRACT

In the present day, many natural disasters have happened, which often are floods, If we
have an instrument which can warn of the flood disaster, we can reduce the lost of that event.

This project is to study and manipulate a rain measurement instrument and a data logger,
controlled and processed by a microcontroller MCS-51. The controller can display volume per

minute of rain and can apply the stored data to be a reference or to analyze raining statistics.
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NANUIN N

oo ffincludg<stdio>
#include <ctype.h>
_ #include<string.h>
#include<intrins h>
— - #includexregsah> © — 77/l Headerinclude register of Ps9C51RD2
7 #include<izc.h> /I Module function i2c bus
———————¥finchde<lcdt """ == sme ————f-Module-functron EED--—
#include<scankey.h> // Module function scankey 4x3
#define DS1307 1D 0xDo i/ Define constant DS1307_ID

#tdefine AT24C16 1D 0xA0
#define reg_addr 0X00
#define DEF addr 0x20

#define dat_cnt addhi 0x00
#define dat_cnt addlo 0xo1
#define last rec addhi oxoz
#define last rec addlo 0x03

sbit sw MENU = P17,
shit sw ESC = P176;
sbit sw ENT — P27,
sbit sensor = P372;

sbit sensor2 =P3"3;

~ sbit LED =P3"y;

bit err =0,
data unsigned char eep_dat[2/; // For keep data in EEPROM for read/write
unsigned char eep_addr =o0,eep value = 0,eep_buff =o0,eep buff2=0;



i

char last addr_hi=reg addr;
char last addr lo=DEF addr;

char addr hi=reg addr;

~ “char addr_lo=DEF_addr;,

/nsigned char resulti;
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-=?r—“-;-f==-#unsi-gne&ehaﬁeelﬁasﬁsee@ur;- — ——— — : B —

/it countYet=0,
/ichar RainDG1,RainDG2;
i

unsigned char digi,dig2,dig3,digd,digs;
/nsigned char digxl,digx2,digx3;

bit scr_nomal = 1; // Bit check screen display Nomal page
unsigned char sec,min, hour,day,date,month,year,control;  // For keep Date and Time
code unsigned char * Date =" " // Pointer for screen text "Date”

code unsigned char *Time = "uM/min "} // Pointer for screen text
IITimell

code unsigned char *setdate = "Setting Date"; // Pointer for screen text
"Setting Date"

code unsigned char *dmy = "dd/mm/yy"; // Pointer
for screen text "dd/mm/yy"

code unsigned char *settime = "Sefting Time"; // Pointer for screen text
"Setting Time"

code unsigned char *hms = "hh:mm:ss"; // Pointer
for screen text "hh/mm/ss"

unsigned char date_buffé]; /{ For keep Date value from push key
unsigned char time_bufle]; // For keep Time

value from push key

T T unSigned_Char'page e - i

For l%ee}; phge displgy default = pagelﬂ

funsigned int rec;

unsigned char secOld;
unsigned long secCnt;

unsigned int Result;



unsigned char subMenu = 1;

unsigned char x_key = 0; // Keep for check push key

unsigned char push_key=o0; // Keep for value push key

/3&*_*s**t*i*i:ﬁ*****t*****anv*******taE'**st=|=ﬁ:*=|==|=***a*t****s**s#*mt**#*t*#

Text for menu

l‘*****#**#*****#l!**t****4#‘#****l*#*****lll*##*t**‘*#*t*****i**t****#**/

code unsigned char *msg MenuSetup=" "  Setup ",
code unsigned char *msg Menul.oading= " Loading... ";
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code uns;g_n_eachar_*r_nsg_MenuCl_rMen_l= " CLEAR MEMORY " -

code unsigned char *msg_MenuSetTime = " SETTING TIME ",
code unsigned char *msg MenuSetDate= " SETTING DATE ";
code unsigned char *msg_ViewData = " VIEW DATA
code unsigned char *msg Upload = " UPLOAD DATA ",

code unsigned char *msg Connect = "Wait for connect";

code unsigned char *msg Upload dat= " Connecting... ";
code unsigned char *msg PC connect= " LinktoPC ",
code unsigned char *msg ClearLog = "Clear memory!!!";
code unsigned char *msg YesNo= " Please confirm ";

code unsigned char *msg MemClear = " Memory empty ";
code unsigned char *msg Done = " Alldone ",

code unsigned char *msg Wait =
code unsigned char *msg Review =

"Moment please...";
"REVIEW "y

#icode unsigned char *msg RainDisp = " Cm/minute";

unsigned int i h;
void delay toms(unsigned char dioms)

3

{
while(d1oms--)
for(h=0;h<=700;h++); //time delay 10ms
0 O
void delay soms(unsigned char dsoms)
{
while(dsoms--)
for(i=0,i<=3550;i++); /time delay 50ms
}
void delay 100ms(unsigned char d10oms)
{

while(d100ms--)



delay s0ms(2);
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}
void delay 1s{unsigned char dis)
- e ——— —
while(d1s--)
delay_100ms(10y;
S __} el e _ I

j******,*‘l**l***,##*1****G‘l#*****#***,*,*,*,*1****1*,*t**t*,t*,tt***-t*l***,*,#**,*ﬂ*‘f,,fi [,

P i L Ll E Ll Aok ko ok ook dokk f

prevesereeonsooonioeeks Function convert 1o ascii and send to LCD
***#*************[

/#*****#******#**#****i*i*******l*#***********i************#*ii******************i**/

void send to lcd(unsigned char value)

void send_int to lcd(unsigned int value)

{

{ unsigned char buf = o; // For keep value convert
buf = value & 0xFo; // Filter for high byte
buf = (buf>>4)|(0x30), // Shift to 4 time(swap) OR 0x30 for convert to ascii
code
led text(buf); {/ Send to show L.CD
buf = value & 0x0F; // Filter for low byte
buf = buf'} 0x30; /1 OR o0x30 for convert to ascii code
led_text(buf); // Send to show LCD
3
void DisplayRain(void)
{
led_text(digs|ox30);
. e lcd;text(dig4|0x30); e e, e e e e
‘led_text(dig3|ox30); -
fedtext(digzioxsoy;
led text(digi|ox30);
}
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unsigned char buf =o; // For keep value convert

Vi unsigned char digl,dig2,dig3,diga,digs;

— — —— — = — digl=valuewtey — — - —-—— — —_

value=value/10;
e e e = diga=value%ly; o o e s e e

N e Nalwe=valuel10;,.

dig3=value%10;

value=value/19;

diga=value%10;

value=value/10;

digs=value%10;

DisplayRain();

}

void RainCaculate(void)

{
if{secCnt!=0)

{

Result=1592/secCnt;

Result=Result*s0;

led jumporigin(); // Go to origin address
led command(0x80); // Set LCD address 06H
send_int to_lcd(Result),

}

—_ ._7 __}7_7 _7 e o e —_——- - [ . — o

FACE A AR o goR K e A ok ok ok e o olok ks olokalol kol ok R ok bk Rk R oE ok ook ok kR f

JEEEEEEREEE LR ERETETER FUIlCtiOIl read data fI'OI’Il DS 307 srrtseterss sttt rnnrrrer sy

[ R R R R R R PR E R TR R R R R PR R R L R SRR R R R R R T R R g/

unsigned char DS1307_rd(unsigned char addr)

{.
unsigned char ret; // For keep return value
i2¢_start(); /1 i2¢ start condition
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i2¢_wrdata(DS1307_ID), /1 Write DS1307 ID for connect
i2¢c_wrdata(addr); // Write RAM address on
DS1307 for connect

T T T T YT Tiae_stard(); T ~[Ti2c start condition
i2¢c_wrdata(DS1307 ID+1); // Write DS1307 ID for Read Mode
éonnect
ret = i2¢_rddata(); // Read data and keep to ret
e -iZsttépé);;" e e fleéT)tO"p:GOrfalﬁUﬁ—F'F_?
return(ret); // return value

}

flhll*Illttlllllt***ll*****##*t**##i*#*v*t***ﬂ#!tt********##*#*t*t#*t**i**l#t*ti*t*it*t#t*#l/

Jresskerererk etk Frnction write hour/min/sec on Chlp DS 1307 #eeretebskshibmtkdhtns

J L L TS T L L LR L S

void DS 1307 wrtime()

{

hour = (time_buff11<<4)|(time_buff2; // Convet input
hour value from key to Hex

min = (time_buf[31<<4)|(time_bufl4]), // Convet input min value
from key to Hex

sec = (time_buf[s]<<4)|(time_bufle)); // Convet input sec value
from key fo Hex

if{hour>0x23) /1 Check hour over range

hour = 0x23; // TF hour over range reload maximum value

if{min>0x59) /f Check min over range

min = 0xX59, // IF min over
range reload maximum value

if(sec>0x59) // Check sec over range

sec = 0x59; /{ IF sec over
range reload maximum value

= — = — — ¢ star(), — -/ i2¢start condition - 00— — o0 o e /o
s wrdata(DS1307_IDY; ~ // Write DS1307 ID for connect

12¢_wrdata(0x00); // Write control byte to
access RAM address 00H

i2¢c_wrdata(sec), // Write sec on RAM
address 00H

i2c_wrdata(min); {// Write min on RAM

address 01H
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i2c_wrdata(hour); // Write hour on RAM
address 02H
i2¢_stop(); /! i2¢ stop condition

}

B L T T T Y F T e e Y,

reresreseinnkexsssasss Function write date/month/year on chip DS1307 wexsesvrrsnass

/***ittit*tt******l****#t*l**#**#*l#t*ii*i*i#******t#*#**#*i*it**#*#t*#t**l#t!*l**t*/

void DS1307_wrdate()

7 date=(date_buff<<#)(date_buflz); = // Convet input date value

from key to Hex

month = (date_buf[31<<4)|(date buf]4]); // Convet input month
value from key to Hex

year = (date_buf[51<<4)|(date_bufjs]); // Convet input year value
from key to Hex

if(year>0x99) /1 Check year over range

year = 0X99; /1 IF year over range
reload maximum value

if{month>0x12) /1 Check month over range

month = 0x12; // 1F month over range
reload maximum value

if(date>0x31) #/ Check date over range

date = 0x31; // TE date over range
reload maximum value

i2¢_start(), /1 i2¢ start condition

i2c_wrdata(DS1307_ID), /f Write DS1307 1D for connect

i2c_wrdata(0x04); // ' Write control byte to
access RAM address 04H

i2c_wrdata(date), // Write date on RAM
address 04H

— . — — — — 12¢-wrdata(month); — -/ Write month-on-RAM address.- - -
- 0sH

12c_wrdatalyear);
address 06H

i2zc_stop(};
condition

}

71" Write yearom RAM

/1 i2¢ stop

f*!*‘**i**‘i*i*#*#l**i##l*iti'*1***#i*##*t**#**t**ti*t'*t**it!l*ti***l‘********#‘***/



Jreanonooeresecreseek Function dlsplay screen on
LCD## s dekondokohde ok kobok sk otk e foh ook dok /

,*#1**#*!**#*##**#**********#*****t*******&*t##*****#*=|=t*#‘F'I‘t********#***#*%*l*#t##*’

void scr_datetime(void)
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S

unsigned char i; // Keep for couter loop

~led_clear(); _ /M Clear LCD display

~ led jumporigin();  // Go to origin address

lcd command(0xoC); __// None curcer and bring =~

“Icd command(oxs0), /7 SetLCD addressooH
for(i=0;i<12;i++) // Loop for show screen "Date" by pointer _Date
led_text(*(_Date+i)),
* ¥
[hememmemmanee Show text screen on LCD("T'ime")-=-=--=-v=-=n--~ ¥
led_jumporigin(); // Go to origin address
lcd_command(0xCo); /I Set LCD address 40H
for(i=0;i<12;i++) // Loop for show screen "Time"

by pointer Time
led text(*(Time+i)),

/* ¥/

}

/****#****i**i****#***** Display Normal(Pagel) 1**********#*#**#*#*‘#i##**i*l
Hlewemem e Date dd/mm/yy-- Ammmm e i
Hemmmmmnmm Time hh/mm/ss-=+-rr-sr--rmemmemeermncamann-, 1/

/******************#*l*******l*********lt*t* LELT AL LS EELE LS £ ***i***/

void display datetime(void)

{
sec = DS1307_rd(0), // Read sec before show on LCD
delay i0ms(i);
min = DS1307_rd(1); // Read min before show on LCD

_ delay toms(n;
hour = DS1307_rd(2);

// Read hou before show on LCD

delay toms(1);

day = DS1307_rd(3); /f Read day before show on LCD
delay 1oms(1);

date = DS1307_rd(4); // Read date before show on LCD
delay toms(1);

month = DS1307_rd(5); // Read month before show on LCD

delay joms(1);



year = DS1307_rd(6);

r* Show Date------~

led jumporigin();
led_command(oxzs);

// Read year before show on LCD

// Go to origin address
A-Set-l.CD-address-0sH
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send_to lcd(date),
led text('/;
send_to_lcd(month);

{// Write date show on LCD
// Write "/" show on LCD

__// Write month show on LCD

led_text(7):

// Write "/" show on LCD

send to_lcd(year); // Write year show on L.CD

P Show Timeg-=-=-s-m-mmcmacacumnanans */
led_jumporigin(); // Go to origin address
led_command(oxCs); // Set LCD address 46H

send to_icd(hour); /' Write hour show on LCD

led text(':"); // Write ";" show on LCD

send_to_lcd(min), // Write min show on LCD
led text(":"); // Write ":" show on LCD
send to lcd(sec); // Write sec show on LCD

*/

JRERREEREEFFFERFFERAT TR Display Setting Date(Pagez) FERRRRTREIERIROERE R RRERREFRERS

.
)
fmmeamammmn e Setting Date ==-=-=mn=n=mneraaz
It dd/mm/yy -=-mmmeceameaannn

---------------------- /I

----- /I

/-tl**lklttt*lll#*lll##**t*ttt*t*lll*4*t***i***'lli**l*‘lltli*‘l"ilhhl**lhﬁ*********#***ii****#l**{

void display setdate(void)

{ unsigned char i; // Keep for couter loop
e Show text screen on LCD("Setting Date" )---=-=-===n====- */
lcd clear(}; // Clear LCD display
led jumporigin(); /l Go to origin address
led command(oxs2), // Set LCD address 02H

for(i=0;i<12;i++)
S ,7Date" by pomter setdate I

// Loop for show screen "Setting

lcd_jumporigin(),
led_command(oxoF);
led command(oxC3y;
for(i=0;i<8;i++)
"dd/mm/yy" by pointer dmy
led text(*(dmy+i));

// Go to origin address
// Display on and currer bring

/f Set LCD address 43H
// Loop for show screen
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/* - ¥
*—-—--- Return to set curcer bring for insert value «-=-------- */
led_jumporigin(); /1 Go to origin address
led_command(0xoF);, /1 Set display ON and curcer bring
Icd—command(0xC3y; — 1] set LCD address 43
/* ¥
}
Frrmvmsseenersr e Display Seffing Tlme(Pagc”uﬂuuﬂHunuﬂﬂﬂ***ﬂ/ T
ffmemeere e Setting Time ---=-me-mmmammmm oo -~/
S — B/ MM/SS =mmmmmemm e mme e e I/

l*****t****t*******#******1********#****t***t****t**t*********t#***#**********t*/

void display settime(void)

{ unsigned char i, // Keep for couter loop
[Hmnennenenene Show text screen on LCD("Setting Time")------------—--- */
led clear(); // Clear LCD display
led_jumporigin(); /1 Go to origin address
led _command(0x32); // Set LCD address 02H
for(i=0;i<12;i++) // Loop for show screen "Setting

Time" by pointer settime
led_text(*(settime+i));

/* =,

[ Show text screen on LCD("hh/mm/ss")-==---=oncmunmnmen */
led jumporigin(); // Go to origin address
led_command(0xC3); {// Set LCD address 43H
for(i==0;i<g;i++) // Loop for show screen

"hh/mm/ss" by pointer hms
led text(*(hms+i));

JL— Y

e Return to set curcer bring for insert valug —sem-ssven */

led jumporigin(); // Go to origin address
- led_command(0xoF); // Display ON and OFF curcer bring
= == Tled command(0xC3), " — — -~ //SetECDaddress4H" - T T

I —e¥]

/t*tt***t************************** ***********#*t********#***#*******it***it*t**‘k***/

predsresrerersscoraiexs Function Display Text "VIEW DATA"

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



j*#*****#***#****t***ti**i#*****t*********i#t**********l**********t***************t*’

void displayMenuViewData(void)
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1
unsigned char i; {/ Keep for couter loop
Phemmmmennceaee Show text screen on LCD(" VIEW DATA = ")e-ememmamcmeeee */
—————— ——lcd-clear(; f-Clear EED-display—— ——— -

led_jumporigin(); // Go to origin address

_ lcd _command(0xso); H Set LCD address $0H
for(i=0;i<16;i++) // Loop for show screen
led text(*(msg ViewData+i));
L */
led_jumporigin(); // Go to origin address
led command(0xCo); // Set LCD address 43H
for(i=0;i<16;i++) // Loop for show screen
led_text(*(msg_Upload+i));
led command(0xs0); // Set LCD address 43H
led text(">");
e L
fhennmeneen Return to set curcer bring for insert value ----------- */
led_jumporigin(); // Go to origin address
led_command(oxoC); /{ OFF curcer
/* 3

}

/**********##t*tt*i*tit#lti****#i*t**t*******t***t**ﬂ******#i******it**t**l**#****l*/

JAEER AR AR R AR Function Dlsplay "SETT]NG. TIME " dekakeskokskokodok *******/

& kg e et T T T

——void-displayMenuSetTime(void)——

{
unsigned char i; // Keep for couter loop
led clear(); // Clear LCD display
led_jumporigin(); // Go to origin address
led_command(oxso); // Set LCD address 02H
for(i=0;i<16;i++) /{ Loop for show screen

led_text(*(msg MenuSetTime+i));



”* ¥

led_jumporigin(); // Go to origin address
led command(0xCo); /l Set LCD address CoH
forti=o:i<tei- ~SETEEN

led text(*(msg MenuSetDate+i));

_ __lcd_command(oxgo); . ____ / Set LCD address.80H .
led_text(™>'),

_ /* %/
[Hommenaenee Return to set curcer bring for insert valug ---=-=----- */
led jumporigin(}; // Go to origin address
led command(oxoC); /{ OFF curcer
* e *

/***t*i##t*##***tt*#t*t******tt*#******t**t**#**it#lt*******i*tlttt#t**i****#***ﬂ*##/

JERRERRER kRt Rk RN Function Dlsplay "SETTING DATE "*****************/

/#**i**********i#i**********t*t************#**i**************#*#i**ti***************}

void displayMenuSetDate(void)

{ unsigned char i; 1/ Keep for conter loop
led_clear(); // Clear LCD display
Ied jumporigin(), /1 Go to origin address
led _command(oxs0); // Set LCD address soH
for(i=0;i<16;i++) // Loop for show screen
led_text(*(msg MenuSetDate+i));
/* *
[homemenaeeeee Show text screen on LCD("hh/mm/gs")-=mnnmnmeacameaan--n */
led_jumporigin(); // Go to origin address

- —— _—led-command(0xCo);_ — _ — _ - // Set LCD address CoH.—__ -

for(i=0;i<16;i++) // Loop for show screen

led_text(*(msg_ViewData+i)),

led command(0x80); // Set LCD address 8oH
led_text(">');
/* */
e Return to set curcer bring for insert value ----------- */

led_jumporigin(), // Go to origin address



led_command{ox0C), /I OFF curcer
/* */

JREREREEkr kR dok bk kiR k ek rok kR kb ok ko ok sk ok ok ok sk akclokokok ok ko ok okokakokk
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prrexsessssersnssserrens Function Display "CLEAR MEMOR Y " *# k¥ ktrkioknkor ke

/**t**t*t#t***#t*tt*#****tt*l***#*l!ltti###***#**it***#******i*#*t***#**************/

void displayMenuClrMem(void)

{ unsigned char i; // Keep for couter loop
P Show text screen on LCD("Setting Time")---~==r=ne=nm--- */
lcd_clear(); // Clear LCD display
led jumperigin{), // Go to origin address
lcd_command(0x80); {/ Set LCD address 02H
for(i=o;i<16;i++) // Loop for show screen
led text(*(msg MenuClrMem+i));

/* *f

Jhemmmnnmana Show text screen on LCD("hh/mm/ss" )===n=n=nrmemmm-mmm- ¥/
lcd_jumporigin(); // Go to origin address
lcd command(0xCo); // Set LCD address 43H
for(i=0;i<16;i++) // Loop for show screen

"hh/mm/ss" by pointer hms
led text(*(msg MenuSetTime+i));

led_command(0x80); / Set LCD address 43H

led text(™");,

/* ¥

e Return to set curcer bring for insert value ----------- */

led jumporigin(); // Go to origin address
led command(oxoC); /{ OFF curcer

/* *

/***************************#**t*tt**!****t**i*****t***************1****************/

jresssssuresnssrsrerses Function Display "UPLOAD DATA"s sk skkskbinirins/

/t**#***#***#*tti*tt*t**t‘i**l****t*****i******i******itt*****i***#***tl*#*#i*it*t**l

void displayMenuUpload(void)
{

unsigned char i; // Keep for couter loop
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I Show text screen on LCD("Setting Time")---==-==-=-==--- */

led clear(); // Clear L.LCD display

led_jumporigin(); // Go to origin address

led command(0x30), // Set LCD address 02H

for(i=0:i<16:1+-+) [LLoopforshow screen—Setting

Time" by pointer settime
led text(*(msg_Upload+i));

* */

[¥emrmeneennees Show text screen on LCD("hh/mm/ss")-~=-=====-=-==---- */
_ ]cd__jnmporjgin(); /L Go.to nrigin address

led command(oxCo); // Set LCD address 43H

for(i=0;i<16;i++) // Loop for show screen

"hh/mm/ss" by pointer hms
led text(*(msg MenuClrMemi));

lcd command(0x80), / Set LCD address 43H
led text(™");
/% - */
PHmmmeneaees Return to set curcer bring for insert value ------=-=-- */
led _jumporigin(); // Go to origin address
led command(oxoC); // OFF curcer
Rl %

}

/#***#******t****#****#*#**$******tttttttt*t**#**t*#**********t*:tt*********#*ttttt*l

prerrererererersreeares Function Display "SETUP - LOADDING...

Moo oo o b o ook ook kb ok f

/#t##****t*i#*i*#**i#*i*******l**t****t*#*#t******t*********#**t**i********#*****t**’

void display EnterSctup(void)

{ unsigned char i; // Keep for couter loop
e Show text screen on LCD("Setting Time")-=-=amnmccmn-n- */
e == — ——1ed olear(); — -~ - -~ —_ —  JClearLCDdisplay— - . . -
led jumporigin(); /1 Go to origin address
led _command(0x80); // Set LCD address 02H
for(i=0;i<16;i++) // Loop for show screen "Setting

Time" by pointer settime
led_text(*(msg MenuSetupti));
e ¥

Icd_jumporigin(); // Go to origin address



67

led_command(oxCo); // Set LCD address 43H

for(i=o;i<16;i++) // Loop for show screen

"hh/mm/ss" by pointer hms
led_text(*(msg_MenuLoading+i));

led_command(0x80); /f Set LCD address 43H
led_text(™>");
_ [Hemes . */ . B} _
[Hemmneannn Return to set curcer bring for insert value ----------- */
— —led—jumpongin(); #Gotoorigimaddress
led_command(ox0C); /! OFF curcer
* */

}

[***i***#*i*****i***##*#**ﬁ*#****tttt**l*#**#*#**#**t#itttitt***tt*t*i**t*t****tt**t’

fresserrrerriers ek ok+ Function Set Date for Chlp DS 1307 s kmkhkkbdkarnsf

/***tl*****l***********l**F***************t*i*******************t*t***l****i**#*i***[

void mySetDate(void)
{

display_setdate(); // Call function
display page2

while(x_key <) /1 Check for end

insert setting Date value ¢ time(dd/mm/yy)

{
push_key = scankey();
// Scankey and Keep to push key
if(push_key != 0xFF) /f Check
value key for push?

{
x_key++; i

increase counter 1 time

S . . — _—_ ... . _date buf[x key] =push_key;_  _

7 Keep date s:ettiné for write fo ds1307
/i date_buf[t1date_buf[21—>dd
/tdate_buf[3ldate_buff4l==>mm

/t date_buffsidate _buf[6]—>yy



/f convert to ascii code
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push_key = push_key | 0x3o;

led_text(push_key); /
send value input key on LCD
if(x_key=2) #TF push
. key 2 time shift curcer 1 time o
{
- Ied_jumporigin(),

led command(0xCs);

}
ifix_key=—4)

/#1F push key 4 time shift curcer 1 time

{
led jumporigin(};

led command(oxCo),

}
}

DS1307 wrdate();

/f Write Date data fo DS1307

X key=o;

// Reload counter
scr_nomal = 1;
page =1,

/l For next time to return page!(show real time)

PR e L e L T e e eI T P L L,

Seeerareoeseroonnerx Function Set Time for chip DS1307+% % s xr 2t bnsxs/

e e L L L el s S et L Ly

void mySettime(void)

{
display_settime();



time(hh/mm/ss)
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while(x_key < 6)
/1 Check for end insert setting Date value 6

{
push—key=—scankey():

// Scankey and Keep to push_key
if(push_key != 0xFF)
// Check value key for push?

{
x_key++;

/Amcreasecoumter rtme
time_buf[x_key] = push_key;

// Keep date setting for write to ds1307

irdate bufliidate buf[2]-=>dd

/date_buf[3ldate_buf[4[=>mm

//date buf[s)date buf[6l==>yy
push key = push key | 0x30;

/[ convert to ascii code

send to .CDD

led_text(push_key); /

if(x_key==2)
#1F push key 2 time shift curcer | time

{

led jumporigin();
led _command(oxCe),
}
if(x_key=—=4)

—/1-1E-push-key 4-time-shift curcer1-time - —— S

I — o Sy e B -

1
led_jumporigin{);
led_command(0xC9),

}
}

DS1307 wrtime();
// Write Time data to DS1t307
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X key=o;

// Reload counter

page =1,

// For next time to return pagei(show real timc)

scr_ nomal = i;

/********i*******t*it*t*t**tt#l*it*****tt**i***t***ti**#***#t***t#l*t****i*t****iti*/

I#t****#*##*‘#********##tt********#***#********t*i******t*t**i*#t*i*t#t********t*#*tl

unsigned char AT24C16_rd(unsigned char xhi,unsigned char xlo)

{ unsigned char dat =o; /l For keep return value from rcad in EEPROM
err =0; #/ Clear status bit flag Error
/" Convert address from serial port ---- ----
_____ */
[hnee J
12¢_start(); #/ 12¢ start condition
if(i2c_wrdata(oxA0)) /1 Write AT24c16 1D with address byte 1 for
connect
{
i2c_stop(); /1 If connect error stop
err =1, // Set bit flag for Alarm by Post text
i}2c_wrdata(xhj); // Write address Hi byte
i2¢c_wrdata(xlo); // Write address low byte
12¢_start(); /f 12¢ start condition
— = = i2c-wrdata(0xA1); ——// Write AT24C16ID forRead-Mode connect - =
— dat= 120;rddzif5(); ~ //Read data alidiké'ep todat -
i2zc NACK(); // Send signal for stop read
i2c_stop(); // i2c stop condition
delay 10ms(1);
return(dat), // return value
}

/*t**t*#*************t#*t*tt**t**#****t***t********t*t*t****t*******t*********t**t**l
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FAkbppkakkkdkssesrss Function write data to 24LC515*1-“tmnzﬂsuuu/

/**ti****#****t***#*t****#*#t#t**********t***##********t#*l###**#***********#*#*****’

void AT24C16_wr(unsigned char xhi,unsigned char xlo,unsigned char dat)

/E unsigned char addr_h,addr_laddr 12;// For keep between convert address
er="0" 7/ Clear status bit flag Error -
[*mne Convert address from serial port =-=---=-=s=m-m-mememeane-
--------- 7
I »f
i2¢c_start(); /1 12¢ start condition
if(izc_wrdata(0xAo)) // Write AT24c16 ID with address byte 1 for
connect
{
i2e_stop(); /1 Tf connect error stop
err=1; // Set bit flag for Alarm by Post text
i}zc_v./rdata(xhi); #/ Write address Hi byte
i2¢c_wrdata(xlo); // Write address low byte
izc_wrdata(dat); // Write data in EEPROM
12¢_stop(); // i2¢ stop condition
delay_10ms(1);
}

/**********I****i***#********t*****#*i#*l**i**##t**#***!****l**l***#**#i*t****1*#***/

Jeersiakrerekeeceneernek fFunction increase address for index
memow*****************/

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

v —
{

if{last addr hi <0xE0)

{

last addr lot+;

if(last_addr_lo==o0xo00)last addr hi++;

}



,*#*ittt*i#****t*******t*i#***t**i*F**i**l******#t*t&**t*t**‘***l***i#*tt***#***#***/

feeseeeeererrecerereeres Function increase address for index
memory*****************/

2 s - 3 -0 0 - ol -l - - o ool -l e o ool bl ol i o Shr-tie-ohe-s3e-- - - s e -
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s sl sle- s+l si-

void inc_curaddr(void)

A

if(addr_hi < 0xEp)
A

addr_lo++;
if(addr_lo=—=o0x00)addr_hi++;

}

void dec_curaddr(unsigned char dec_cnt)

{

while(dec cnt)
{
iffaddr_lo==0x00 && addr_hi > 0x00)

{
addr_lo--,
addr_hi--;
1

else if(addr_lo > ox00)

{
addr_lo--;
}
dec_cnt--;

jt***tt****l******tt*t#**t#t‘i*#**i*#**i**#********t*t*t*t***i*i***l*ti****t**t*itf!/

T ettt Binction show dafa i memoryFF ek ERER R K IR/

[**t**t*******t****i*#*******#*t#***********i#*i*************t*t****i#******#*******/

void myViewData(void)
{

int addr_cnt=0;

char addr_tmp hi,addr tmp lo;
1" char dat_tmp;

int RecCnf;



f
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int RecCntTmp;

addr_hi=reg_addr;
addr_10=DEF addr,

RecCnt=1;

led clear(}; // Clear LCD display
while(1)

{

unsigned char i; // Keep for couter loop

led jumporigin();
lcd_command(0xs0);
for(i=0;i<16;i++)
led_text(*(msg_Review+i));
addr_cnt=o;,

while(AT24C16_rd(addr hiaddr lo)!=0xAB)
{

addr cnt++;
if(faddr_cnt>5)

{
addr_hi=addr_tmp hi;
addr_lo=addr_tmp lo;

break;

inc_curaddr();

}

addr tmp hi=addr_hi;
addr tmp_lo=addr lo;

inc_curaddr();
date = AT24C16_rd(addr_hi,addr_lo),

inc_curaddr();
month = AT24C16 rd(addr hi,addr _lo);

inc_curaddr(};
year = AT24C16_rd(addr_hi,addr_lo),



inc_curaddr();
hour = AT24C16_rd(addr_hi,addr_lo),

inc_curaddr();
_ min=AT2C16_rd(addr_hiaddr lo);
inc_curaddr();
sec = AT24C16_rd(addr_hi,addr lo);
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" Show Date-----mmmmremmemmmmemnea */
led_jumporigin(); // Go to origin address
led_command(0xss), // Set LCD address o6H

send to_lcd(date); // Write date show on LCD
led_text('/"); // Write "/" show on LCD
send_to_lcd(month); // Write month show on LCD

led text('/"); // Write "/" show on LCD
send_to_led(year), // Write year show on LCD

- 3

[¥emm e Show Time---==-=-===nnnmnmmemeunam */

led jumporigin(); // Go to origin address
led command(oxCs); /1 Set LCD address 46H

send to lcd(hour); #/ Write hour show on LCD

led_text(":"); // Write ":" show on LCD

send to led(min); // Write min show on LCD
led text(":"); /{ Write ":" show on LCD
// Write sec show on LCD

send to_led(sec);

inc_curaddr();
date = AT24C16_rd(addr hi,addr lo), // Digs
inc_curaddr();

month = AT24C16_rd(addr_hi,addr_lo);// Dig4

- inc:curaddr(); mimim e o e et e e e e e e e e e e
“year = AT24Cl16_rd(addr_hi,addr _lo);// Dig3

inc_curaddr();
hour = AT24C16_rd(addr_hi,addr lo);// Dig2

in¢_curaddr();
min = AT24C16_rd(addr_hi,addr_lo);#/ Dig1

led jumporigin();



led_command(0xCo);

led text(date|ox30);

e e - — Jod -text{monthloxdey, —
led_text(year|ox30);
led_text(hour|ox3o);

 led_text(minjox30);
led text('u");
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L :--—chjtext(i )= e I

delay soms(1);
while(1)
{
if(sw_ ESC==0)break;
if(sw ENT==0)

in¢ curaddr();
break;

}
if{sw MENU==0)
{

/" addr Jo=addr lo-15;
dec_curaddr(2s);
break;

}

if(sw_ESC==0)break;

e L T T L St LI

froeerconcesadanenoeeraes Tunction Clear memory****** ko ok ROk ok kO

R e e L L ey

void myClrData(void)

{
unsigned xaddr_hi,xaddr_lo;



unsigned char i,my Cntl;

~Time" by pointer settime

- _ led text(*(msg ClearLogti));

// Keep for couter loop

JHememnneenes Show text screen on LCD("Setting Time"}==-vn=-nm=nnun-- */
lcd_clear(); // Clear LCD display
led jumporigin(), // Go to origin address

- =—led-command(oxg0); — — — —/ SetLCD-address02H — —— - —
for(i=0;i<16;1++) // Loop for show screen "Setting
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* ¥/

_ ___f¥=---—-Show text screen on LCD("hh/mm/ss" Yzmmzmmmmazonoazeaoe o/ A
led jumporigin(); // Go to origin address
led command(oxCo); // Set LCD address 43H

for(i=0;i<16;i++)

"hh/mm/ss" by pointer hms
led _text(*(msg_YesNo+i));

// Loop for show screen

/* *

[Hemmmrarennen Return to set curcer bring for insert value ----------- */

led jumporigin(); /I Go to origin address
lcd_command(ox0C); // OFF curcer

I 3

delay 100ms(10);

while(1)
{
if(sw_ESC==0)break;
if{sw_ENT==0)

{

xaddr hi=0x00;
xaddr lo=DEF addr;

AT24C16_wr(xaddr hi,xaddr lo-14,0xCC);

AT24Ci6_wr(xaddr_hi,xaddr_lo-13,0xCC);
AT24C16_wr(xaddr hi,xaddr lo-12,0xCC),
AT24C16_wr(xaddr_hi,xaddr lo-11,0xCC);
AT24C16_wr(xaddr hi,xaddr lo-10,0xCC);
AT24C16_wr(xaddr_hixaddr lo-9,0xCC);
AT24C16_wr(xaddr_hi,xaddr_lo-8,0xCC);



7

AT24C16_wr(xaddr_hi;xaddr lo-7,0xCC);
AT24Ci6_wr(xaddr_hi,xaddr lo-6,0xCC);
AT24C16_wr(xaddr_hi,xaddr lo-5,0xCC);
AT24C16_wr(xaddr_hi,xaddr lo-4,0xCC};

AT24Cl16_wr(xaddr hi,xaddr lo-3,0xCC);
AT2C16_wr(xaddr_hixaddr 1o-2,0xCC);
- AT24C16 wr(xaddr-hi;xaddr-lo-1,0xCC);— - —— .

AT24C16_wr(xaddr_hi,xaddr 10,0xCC);

AT24C16_wr(xaddr_hi,xaddr lo+1,0xAB);

for(my_Cnti=2;my Cnti<=27;my Cnti++)

{

AT24C16_wr(xaddr_hi,xaddr lo+my Cnt1,0xFF);

}

addr_hi=dat_cnt addhi;
addr lo=dat cnt addlo;
AT24C16_wr(addr_hi,addr_lo,0x00);

addr_hi=dat_cnt_addhi;
addr lo=dat_cnt_addlo+i;
AT24C16_wr(addr hi,addr _lo,0x00;

”***t**tll****t**tl’t*t**tt***t**lt*****ﬁ**#**i*l

AT24C16_wr(0x00,0x02,0x00),
AT24C16_wr(0x00,0x03,DEF_addr);

e e —e—— —ed clearQy - -—
-~ led jumporigin();
lcd_command(0x80);

- v J/Clear LCD display.- -

// Go to origin address
// Set LCD address 02H

for(i=0;i<16;i++)
Time" by pointer settime
led text(*(msg Doneti));

led jumporigin();
lcd_command(oxCo);
for(i=0;i<16;i++)

// Loop for show screen "Setting

// Go to origin address
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led text(*(msg MemClear+i));

/* ¥/

e {*—-———-Return to set curcer bring for insert value «e=--nu---- */ e
led_jumporigin(); // Go to origin address
led_command(oxoC); // OFF curcer

delay 100ms(10);
e break; " _ . I i . e

}

/*ttt*t********t*t*******t*********t*t***#***t***t*l##t*****#**tt*t*#**#*********t#*/
preerecsrserrenieecnienx Function read the last memory reccord address
ook ok ek ok ok ook o/

/*****t*****#*******t*******i*******#****t******tt*i*********#*******#*********#****I

void get lastAddr(void)
{

last_addr hi = AT24Ci6_rd(0x00,0x02);
last addr lo= AT24Ci6_rd(0x00,0x03);

e e L e ra E LT e L Y]

- — peesskeskesereneaaass Function reccord lastmemory address to - - -
EEPR QM k% s sedeok sk ke ok ke ok f

/***********i***tttl**tt*ittt!*#***ill**t*it*i**i***!***l*##it#it#t*l**l***#i****i*#/

void set_lastAddr(void)
{

AT24Ct6_wr(0x00,0x02,last_addr hi);
AT24C16 wr(0x00,0x03,last addr lo);



void PulseLED(void)
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{
LED=0;
delay 100ms(3),
LED-=1;

T ; S

l!!#ﬁttti#*itiittii#i*iii#tt*itit$tttt!*i‘ili#i**!il*#*it*#*!tiit#li.#i.ttt*i*iiti*#[

[rkebibddaiaeaxsiii s Function send data fo serial ii)i'i:* FAHECK GOk T

’*****i*1**i***#****i*‘***#t*t*****‘*t#*i#*ii##*t**i***t*******‘**‘*‘**'*‘***t*i****{

void tx_serial(unsigned char dat)

{ unsigned char buff = o; // Buffer for process convert

* Convert high byte-----=se-mammmmmemmeme e eeean
..... */

buff = dat & 0xFo; // Filter dat high byte

buff = buff>>4; // Shift 4 time to low byte

if{buff<=0x09) # Check value if <=9 work in block

{

buff = buff]ox3o;  // Convert to ascii code between "0" to "9"
printf("%c",buff);  // Post text to Terminal

else // 1f > 9 con work in block

buff = (buff-9) | (0x40),// Convert to ascii code between "a" to

"f'(assume)
printf{"%c",buff);  // Post text to Terminal

}
/% *f
* Convert low byte--------=-m-meccecmmnan
Y 7
buff =0 {/ Clear buffer for new convert
- - — — e _buff=dat & ox0F;—. ./[Filterdatlowbyte .. _ . . _ . .
) T ~ ifibuff<=ox09) = ~ //Check value if <=9 work in block
1

L
buff= buff]ox30; // Convert to ascii code between "0" to "9

printf("%cH\n",buff); // Post text to Terminal

else {/ 1f > 9 con work in block
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buff = (buff-9) | 0x40; // Convert to ascii code between "a" to

"f"(assume)

printf("%cH\n",buff);, // Post text to Terminal
}

/**tit#i*tt#t*i#ti**#*t*tttt**#**t*i***#i**t*#*#***ltt*#t***lt*tt*t*i**tt*#***t#*#*t/

prexvrrrrnssssesnrras Function reccord data into memory¥#sdsk koo

Iiti*t**t*!*lt***i**F*i**#****************************************t**t**t**********l’~

{

i

“void Rec_Dat(void)

char my Cntl;
TrigCount++;

Pulse LED();
RainCaculate();

secCnt=0;
get lastAddr();

inc_lastaddr();
AT24Ci6_wr(last_addr hilast addr lo,0xAB), // Add start byte

inc_lastaddr();
AT24C16 wr(last addr hilast addr lo,date);

in¢_lastaddr();
AT24C16_wr(last addr hi,last addr lo,month);

inc_lastaddr();
AT24Ci16_wr(last addr hi,last addr lo,year);

inc_lastaddr();
o '"'AT2_4C1ﬁ;ﬁ(lziﬁt:qddi‘;hi;la.st;ﬁddrflﬁ;hou_r)i;'"'"' T '""” T ) o

ine—tastaddr();
AT24C16_wr(last addr hilast addr lo,min);

inc_lastaddr(),
AT24C16_wr(last_addr hi last addr lo,sec);

inc_lastaddr();
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AT24Ci6_wr(last_addr_hi,last addr lo,digs);

inc_lastaddr();
AT24C16_wr(last_addr_hilast addr lo,dig4);

inc_lastaddr();
AT24C16_wr(last_addr_hi,last addr lo,dig3);

inc_lastaddr();
~ AT24Ci6 wr(last_addr_hi,last_addr_lo,dig2); I

inc_lastaddr();
AT24C16_wr(last addr_hi,last_addr lo,dig1);

set lastAddr();
for(my Cnt1=0;my Cnti<=g;my Cnti++)

{
inc lastaddr();
AT24C16_wr(last_addr hi,last addr lo,0xFF);

}

}

/t#**i****##*##******i*tt**#tt*******#*****#**#t*&****#t***#*******#t******t***#**#*/

Rk EresssrRar b Fnciion dlsplay "wait fOI' connect“***** ook ok ok kol ook

jt*l*l*****tt**#**l*i**t**t*tt#it*i!***t***‘*t***t#ti#*#*i*i*i**i****t***#it*i****i*/

" “void disp_Wait_connect(void)

{ unsigned-chari;
/1 Keep for couter loop
Poemrmcrenenana Show text screen on LCD("Setting Time")--=-=---mnuue-- */
led clear(); {/ Clear LCD display
lcd_jumporigin(); // Go to origin address

lcd_command(0xs0); // Set LCD address 02H
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for(ii=0;ii<16;ii++) // Loop for show screen "Setting

Time" by pointer settime
led_text(*(msg_PC_connect+ii));

led_jumporigin(), // Go to origin address

led_command(0xCo); // Set LCD address 43H
- o= for(iiosii<usyiit+) - /fLoop forshowscreen -

"hh/mm/ss" by pointer hms

oo lcd text(®(msg Comnectii));. .~ o T

led command(ox80); // Set LCD address 43H

led text(>"),

/* 4

Jenmeneea Return to set curcer bring for insert value ----------- */
led_jumporigin(); // Go to origin address
led_command(0x0C); // QFF curcer

I */

[******t*t*‘t***t*t*t******#**l*****#t**t****i#****t**#tt**********il*********#****t/

JRAERER LR R FE R Function upload data to PC**#******** ******/

/*i#*#*i***t****!**lt*l‘*l#tt#i#*##it*###t***t**tt********t****##*i*t*#i#***i**#*l**/

void myUpData(void)
Vi char ss,
inti,

char cmdbuf [101;

- int addr_cnt=0;

chardattnp;
unsigned char ii;

addr_hi=reg_addr;
addr_lo=DEF addr;

disp_Wait_connect(),
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while(t)
{
gets (cmdbuf, sizeof (cmdbuf)), //Read RS232 to char array
T T e —— e fpr (T oy Tsizeof (emdbuty, ey T
{
cmdbufli] = toupper(cmdbuf[i]);  /* Upper Chars ¥/
if(strcmp(cmdbuf,"START")==0)
e { i

addr_hi=reg_addr;
addr_lo=DEF addr,
/# Keep for couter loop
R Show text screen on LCD("Setting Time")----

............ */
led clear(); // Clear

LCD display
led_jumporigin(); / Goto

origin address
led_command(0x80); // Set LCD address

02H
for(ii=0;ii<16;ii++) // Loop for

show screen "Setting Time" by pointer settime
led_text(*(msg PC connect+ii));

- *

e Show text screen on LCD("hh/mm/ss")---n----
___________ *

/ led_jumporigin(); // Go to

origin address

led_command(0xCoy; /{ Set LCD address
43H

for(ii=o;ii<ie;iit+) - _ Ml Loopfor _

show screen "hh/mm/ss" by pointer hms =

led text(*(msg Upload dat+ii));

1 een¥]

e Return to set curcer bring for insert value -----
...... #/

led_jumporigin(); /' Go to

origin address
led_command(0oxoC), /I OFF curcer



JL ]

printf{"READY\n");

}

if{stremp(cmdbuf;"RY)=0) —

{

LED=

LED=0;

inc_curaddr();

dat tmp = AT24C16 rd(addr hiaddr lo);
i myDebug();

tx_serial(dat tmp);

LED=1;

}

if{stremp(cmdbuf,"STOP" )==0)

{
break;

}

/*#*******t*tt*********l******l#**i*#**t*******i*#&*****t***********i#*********i*#l*[

prerrmreerrrerenerecnes Fyunction assign start value *dokaokiorkokaduolon/

/**#**tt****lt#'*'#t*F*l*i*##*t**‘****l*#*t*i**t**t**!#*itl*#l*l#***t!.**#‘**#***#**/

void system_init(void}

{

* SCON =oxs50: "~ — /% SCON: iiode , 8-bit UART, enable reve~ */ —
TMOD |= 0x20; /¥ TMOD: timer 1, mode 2, 8-bitreload  */
TH1 =oxfd; /* TH1: reload value for 2400 baud */

TR1 =1; /* TR1: timer 1 run ¥/
T =1,
sw MENU =1;

sw ESC=1,



sw_ENT =
get lastAddr();
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/*i******’l*i***i*l‘#it#i*t*#i**#*i*********i**t*****l#***tttt*ttlt#!#tiiii*tl*##tlﬂill

JEECERRER kR kb Main function ke ok ok e ok ok ok ok ok *******/

JREERRE AR SRR ERRRE R R RN R R R RO R AR O FOEERE KRR R R R

- — — —— secOld=sec;——— —— ——

~void main(void) /T Main Toop
{ .
bit senTmp;,
bit senTmp2,
senTmp=sensor;

senTmp2=sensorz;

secCnt=0;

system_init();

led init(); // Initial set LCD display
while(1} # Infinite loop
{

" rainCaculate(),

" if unsigned char secOld,secNew;

unsigned int secCnt;

*/
if(secOld = sec)
{

— T _qeécnf_{__'_,; — S — . N - T Tttt L - I —

}

if(sw_ENT==0 && sensor—==1 && sensor2==1)

i IF switch Setting Date for push then display page2

{
Rec Dat();

}
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if(sensor!=senTmp && sensor2 = senTmp2)
#IF switch Setting Date for push then display page2

{
Ree—Dat(;
senTmp=sensor;
senTmp2=sensor?;
_ } ] .
if(sw_ MENU==0) ' # IF switch Setting Date
for push then display page2
page = 4; // Load page value = 2(for display page2)
oo Check condition display pagel,page2 or page3---------- ¥
switch(page) // Check display page
{
case 0: break; // 1F page = 0 out(because this time show page2 or
pages)
case 1:1if(scr_nomal)
{
scr_datetime(),
led jumporigin();
lcd command(0x80);
DisplayRain();
scr_nomal = ¢;
}

display datetime();
/I Call function display page1(Real Date and Real Time)

break;
/f Out

# Out

case 4 : display_EnterSetup();

while(sw_MENU==0);
delay 100ms(10);
subMenu=1,
while(1)
# Check for end insert setting Date value 6 time(hh/mm/ss)

{
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‘ if{(sw_ESC==0)break;

if(sw MENU=0)

bUbJTV]E”ﬂ‘F-l,
if(subMenu>s)subMenu=1,

}

if(subMenu—1)displayMenuSetTime(),
e ———— {H{subMenu—2)displayMenusetbatel,————————

if(subMenu==3)displayMenuViewData(),
if(subMenu==4)displayMenuUpload();
if(subMenu==5)displayMenuClrMem();

delay 100ms(5),
while(sw MENU==1)

{
if(sw ENT==0 && subMenu==2}

mySetDate();
displayMenuSetDate();
delay 1s(1);

)

if{sw ENT==0 && subMenu==1)

{
mySettime();
displayMenuSet Time();
delay_1s(1);

}

e e o ifsw BNT 0 &&subMenu==3)— - —
_ _ , ,{ s i

myViewData();
displayMenuViewData();
delay 1s(1),

}

if(sw ENT=0 && subMenu—5)

{

myClrData();
displayMenuClrMem();
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delay 1s(1);

}
ifsw ENT==0 && subMenu=4
Y
{
myUpData();
_displayMenuUpload();

delay 1s(1);
1

¥

if{sw_ESC=0)break;
b

)

page =1,

// For next time to return pagel(show real time)
scr_nomal = 1;

break;
/f Out

¥
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e T Imhmie—re

#include<intrins.h>
/sfr-P5—=0xES;

fisfr P4 = 0xCO;

__ sbit SDA =P1°0;

- shit SUL =PI,

void i2¢_delay(void)

{
unsigned char i,
for(i=0;i<50;i++)
_nop_0;

}
void i2¢_clk(void)

i2¢c_delay();
SCL=1;
i2¢_delay();
SCL = 0;

void i2¢_start(void)

{
if{ SCL)
SCL=0;
SDA =1,
SCL = I
i2¢_delay();
SDA =0
i2¢_delay();
SCL=0;

void i2¢_stop(void)

{
S ifSCL)

SCL=0;
SDA=0;

i2¢_delay(),

SCL=1,

i2¢_delay(),

SDA=1;

}

bit i2¢_wrdata(unsigned char dat)

{
bit data_bit;



unsigned char i;
for(i=0;i<8;i++)

{
data_bit = dat & 0x80,
SDA = data_bit;
iDe-ctk;
dat = dat<<l;
)
SDA = 1;
B i2¢_delay(};
SCL=1;
— — 12¢—delay();

}

data_bit = SDA,;
SCL=0;
i2¢_delay();
return(data_bit);

unsigned char i2¢_rddata(void)

{

}

bit rd_bit;

unsigned char i,dat;

dat = 0x00;

for(i=0;i<8;i++)

{
i2c_delay();
SCL=1;
12¢_delay();
rd_bit = SDA;
dat = dat<<1;
dat =dat | rd_bit,
SCL=0;

}

SDA =1;

i2¢_delay();

12¢_clk();

SCL =1;

return(dat);

Ml if send_bit= 0 i2¢ OK!

-~ —voidi2c NACK()~ ~ =~ -~

{

SDA=1;
i2¢_delay();
i2e_clk();
SCL =1,
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A3UYDIFile Include SCANKEY

sbit c1 = P270; /f Bit Column
sbit ¢2 = P2/ // Bit Column2

shit-c3. = D’)A’); /L BitColumni
sbit r1 = P2°3; // Bit Rowl
sbit 12 =P2"4; {/ Bit Row2
sbit 13 = P2/5; // Bit Row3

SbirTd = P26, 7/ Bit Rowd~ — —

—— —— —void-delay—db(int-time)

{
do

{
time--;
}while(time>0);

}

unsigned char scankey(void) // function scankey 4x3
{
unsigned char ret = OxFF;
cl=0; /f scan colum1
if(r1==0) //check push key 1

delay db(30000);
ret = 0x01;
} /{ send index = 1
if{r2==0) //check push key 4

delay_db(30000);
ret = 0x04;
1 // send index = 4
if(r3==0)
//check push key 7
delay db(30000),
ret = 0x07; // send

/7stop;chec':k colum1
c2=0; /! scan colum?2
if(r1==0)

delay db(30000);
//check push key 2

ret = 0x02;
} // send index = 2
if(r2==0) /lcheck push key 7



92

{
delay_db(30000);
ret = 0x05;
¥ // send index = 5
if(r3=0) //check push key 8
1
delay_db(30000);
ret = 0x08;
L } o // send index = 8
1f{r4==0) o . /7 check push key
0
delay db(30000);
ret = 0x00;
} // send index =0
c2=1; // stop check
colum2
c3 =0, // scan colum3
if(r1==0)
delay db(30000);
//check push key 3
ret = 0x03;
} /{ send index =3
if(r2—0) //check push key 6
delay_db(30000),
ret = 0x06;
} // send index =6
if(r3=0) //check push key 9
delay db(30000);
ret = 0x09;
}
// send index =9
c3=1; /f stop check
colum3

- — —return(ret);.
R - -




2314U84File Include LCD

sbhit e =P1"5;
sbit rs =P174;

{

}
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void-delaylinttick)

unsigned int 1,j;
for(i=0;i<tick;i++)

for(j=0<2507++);

— — — —vyoidded-commandQunsigned-charcom)——//write command

{

rs=0;

c=1;

PO = com;
//delay(10); //Defult
delay(1),

e=0;

delay(1);

{//delay(10); //Defult

void lcd_text(unsigned char text)

{

1s=1;

e=1;

PO = text;

delay(1);

//delay(10); //Defult
e=0;

delay(1);

{/delay(10); //Defult

)
void led clear()

{
led command(0x01);
void lcd_jumporigin()

S S

/fwrite command

~ -lcd command(0x02);, --

void lcd_init()

{

delay(250);
delay(250);
led_command(0x38);
led_command(0x0C);
led command(0x01);

/fon display ,8 bit display ,5%7 dot
//none curser
/fclear screen
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