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/* 2009-11-16-Niko, Controller of motor timer system */
#include "1051.h"

#include "string.h"

/* define pinname of 89C51 chip */

#define Key Up P10 /* Key press Up ~ status  */
#define Key_Dn  P1_1 /* Key press Down status  */
iéielrzrne II?ef;g_Set g%_% ;: ge%/t preisfSet vs/tatus */

efine Left_sw _ ottom left sw *
#define Right sw Pl 4 /* Bottom right sw */
#define SW_Stop P15 /* Flag of stop immediately */
#define SDA P2 0 /* For EEPROM used */
#define SCL P2 1 /* For EEPROM used ~ */
#define TurnMotor P2_2 /* Motor turning in normal */
#define AntiTurnMotor P2_3  /* Motor turning in anti way */
JHEe TERRS  Pog O R AT R
#gefgl[e) SW_tRcPIf\'I ,/P2_7 /x Flag oF start up the program */

const define *

#define LCD_Cmd 0 /* LCD, set RS=0 for Command Input */
#define LCD_Data 1 /* LCD. set RS=1 for Data Input *

/* declare variable name and value */
static const char LCDDisp[5][11]={

"Hello\0",
"SetInit\0",
"Timer\0"
"Counter\()"
\O
/* LCD controller command code */
static const char CLR_DISP = 0x01; /* 0000-0001, clear display */
static const char ENTRY _INC = 0x06; /* 0000-0110, set cursor position counter
increase and display not move */
static const char DISP_ON = 0x0f; /* 0000-1111, display on, cursor on,
cursor blink */
static const char DISP_OFF = 0x08; [* OOOO 1000 ohslglaK/1 cursor off >‘</
static const char DD RAM_ADDR = OX8O /% 1100-0000 , set D address *

static const char DISP_1Line 8Bit = Ox30 /%0011- 0100 set 1 line 8 bits display ></
/* LCD variable define */

sfr LCD_DATA = 0x80; /* PO Data /O */

sfr . DATABUS = 0xb0; /¥ P3 Data /O */

static const int  COUNT 10ms = 1900; /* The LCD 20ms dela counter */

tstagr;: const mt COUNT_100us = 20; /¥ The LCD 100us delay
counter

/* variable define */

static const char DELAY1
static const char ENABLE
static const char DISABLE ;
static const char POWER_ON =0;
static const char FREE =1
static const char BUSY =0

static const char KEYPRESS =0;
/* Public variabel define */

char Running;

char begin Imer;

/* System running status */

enum Running_Status

AllStop,
Setlnit,
Timer,
Counter
Go

100;
1.

y

)
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) ,
)* KeyPress sequence number */

enum KeyPress_sequence
UP Kek
Down_Key,
Set_Key
Stop Key,
€y,
' None
): module funtion */ 4
/* FUNCTION: DELAY */
[* */
[* */
void DELAY (unsigned int value)
while(value !=0)
value--;
return ;
ES % /
/* FUNCTION: LCD_L _Delay */
[* Delay for atleast 10 ms */
[* counter : 1900 for 10ms */
ﬁ 20 for 1()Ousx/ */
}/oid LCD_L_Delay(int counter)
un31gned nt 1;
for(i=0; 1<counter; i++){ }
return ;
ES
/* FUNCTION: LCDCOMMAND
[* : Set LCD driver command
/: RS >-<
/* RW \
/>X<
/*E / -
/>l<
/* DB Seommnmaonnae <
/>X<

*

I
i

/

dl
dl

#
dl

¥/

il
gl

¥

\{loid LCDWRITE(char Cmd_or_Data, char datacomm)
/* send to LCD data bus */

LCD_DATA = datacomm;
if (Cmd_or Data==1)
LCD_

9

else
LCD RS = 0;

DELAY(2);

LCD_E

DELAYI\(IDELAYI)

LCD 0;
DELAY(DELAY);

LCD_L elayECOUNT 100us);

LCD_L Delay(COUNT_10ms);
return ;

mput */

/* FUNCTION: LCD_Set_Cursor */
[* CurX = Posmon (0to 15) *
;* Current LCD spec: 1 *

void LCD_Set_Cursor(unsigned char CurX)

/* Set for Data input */

/* Set for command

/* Delay 100uS for execution */
/* Delay 10mS for execution */

-15-




LCDWRITE( LCD_Cmd, DD_RAM_ADDR+CurX);

return ;
* *
ﬁ FUNCTION: OpenLLCD */*/
void OpenLCD(void)
{ LgB Elgl 0; /* set to low */
LCDWRITE( LCD_Cmd, DISP_1Line_8Bit); /* make sure 1S been

setting */

LCDWRITE(LCD_Cmd, DISP_1Line 8B1t§

LCDWRITE( LCD_Cmd, DISP_1Line_8Bit

LCDWRITE( LCD_Cmd, DISP_ ONﬁ\f

LCDWRITE( LCD_Cmd, ENTRY_INC) ;

LCDWRITE( LCD_Cmd, CLR_DISP) ; o

N LCD_Set_Cursor(0); /* move cursor to left begining

position */

return ;

* >J</

/* FUNCTION: PutStringLCD */
[* Display the string from left */

ﬁ to right, position auto add 1 y */
\{loid PutStringLCD( unsigned char *String, char String_len)
char count_ 1
igned char  Str_Tem
LCD IT Eﬁ LCD Cmd CLR _DISP); /* clear LED */
if (String_len > 16) /* Max length 16 char */

String_len = 16;
for (count_1 = O Tount_i < String_len; count_i++)

Str_Temp = *Strin
1if (St Temp == Oﬁ Str_ Temp =="\0")

bre
LCDWRITE( LCD_Data, Str_Temp) ;
String++;

return ;

;z FUNCTION: LCD_display :‘/
void LCD_display(char sel_data)
PutStringLCD(LCDDisp[sel_data], 11);

return ;
;: FUNCTION: DELAYO :;
[* 50ms each time, ~ */

/>’< value=20 then have 1 second j/
vo1d DELAYO(unsigned int value)

TRO=1;
Whﬂer}value 1=0)
{ H 6

b

TLO=1
Whﬂeg)TFO 1= 1);

1{f (SW Stop==KEYPRESS)

-16 -




Running = AllStop;
break;

\{/oid EEPCLK (void)
char 1;
SCL—I
fori 0; 1<3 1++);

for(i= O i<3; d+);
return ;

\{/01d Send data(char mdata)
char
DATAIN = mdata
SDA DATAIN 7
SDA DA(%AIN 6;
EEP K(%
SDA=DATAIN_5;

EE K(%7
SDA=DATAIN_4;

L=
DELAY(DELAYI)
WhﬂeéSDA)

CL
DELAY(DELAY1);
SCL = 1;
DELAY(DELAY1);

CL=0;
return ;

%har EEP_read(char mdata)

char  ret_data,i,jk;

Send dataEOan)
Send_data(mdata);
SCL=1;

SDA =T;
SDA = 0;

SCL =0;
Send data(Oxal)
DATAIN =0;

*

/¥ Ack  */

i

/* start condition

/* send device address
/* send word address
/* start condition

/* send device address

*/

*/

-17 -




SCL =

1
DATAIN_7=SDA;
SCL = 0:
DELAY(DELAYI)
DATAIN _6=SDA:
SCL = 0:
DELAY(DELAYI)
SCL =

DATAIN 5=SDA:
SCL =
DE]I:AY(DELAYI)
DATAIN 4=SDA:
SCL = 0:
DELAY(DELAY1):
SCL = 1
DATAIN 3=SDA;
SCL =
DELAY(DELAYI)
SCL =

g)éTAIN 2=SDA;
DELAY(DELAY1):
SCL = 1:
DATAIN 1=SDA;
SCL =
DELAY(DELAYI)
SC

DATAIN _0=SDA:
SCL = 0:
DELAY(DELAY1);
SCL=1:
DELAY(DELAY1):
SCL = 0:

SDA =0;

SCL=1;

SDA =

1,
ret_data = DATAIN;
return (ret_data);

SCL =0;
Send_data 0xa0);
Send_data addm)
gend data mdata)

=0;
Send_data(Oan);
L=1;

DELAY(DELAY1);
while(SDA)

CL=0;
DELAY(DELAY);
SCL=1;

*/
*/

/* read data7

/* read data6

/* read data5

/* read datad

/* read data3

/* read data?2

/* read datal

/* read dataO

/* stop condition

/* start condition

/* send device address
/* send word address
/* send data

/* stop condition

/* start condition

/* send device address
* Ack

¥

gl

*/

*/

gl

*/

*/

gl

gl

gl
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while (Key_Dn==DISABLE) {}
break;

1}f (Key_ Set::DISABLE)
key_press=Set_K. f)
while (Key_Set==DISABLE) {}
break

1}f (SW Stop==DISABLE)
{  key ress Stop Key;
reak

1}f (SW_ RUN::DISABLE)
key_press=Run
while (SW_ RUN::DISABLE) 0
break

}

return (key_press);

char KeyCheck(void)

char key_press;
while(1 -

if (Key_Up= DISABLE)
{ key ress=UP_K ]%
¢ (Key_Up==DISABLE) {}
brea

1}f (Key_Dn==DISABLE
{  key_press=Down eg;
while (Key_Dn==DISABLE) {}
break'

1}f (Key_ Set::DISABLE)
key_press=Set Iy)
while (Key_Set==DISABLE) {}
break

1}f (SW Stop==DISABLE)
{  key ress Stop Key;
reak

1}f (SW_ RUN::DISABLE)
key_press=Run 355
while (SW_RUN==DISABLE) {}
break

key ress=None;
break;

}
return (key_press);

ﬁ FUNCTION: Time_display **/

void Time_display(char mins, char secs)

char NumData[9];
memset(NumData 0, sizeof(NumData));
sprmtf%NumData '%d:%d". mins, secs);

utString.CD(NumData, 9);
return ;

/* FUNCTION: Do_running */
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/* 1f doing = Timer, , */
* then count down until 0, ;}‘/

[* __and set timer again and run

/*  then 1f doing = Counter, */
[ __ then count + 1 */
/: until STOP or SET key press y */

%har Do_running( char nowtime, char doing )

char keypress, currtime, failcounter, normal, currsec, delayCounter, MotorCounter;
char direction;

TurnMotor = FREE;

AntiTurnMotor = FREE;

normal=1; ~ [*normal */

currtime = nowtime;

MotorCounter=5;

if ((Right_sw == KEYPRESS) && (Left_sw == KEYPRESS))

PutStrin%LCD(”SW Error\0", 9);
normal=0;
else

i{f (Left_sw == KEYPRESYS)

PutStringLCD("Turning\0", 9);
Running = Go;

TurnMotor = BUSY;

direction = 0;

else
/* include Right sw == KEYPRESS && none sw been KEYPRESS */
PutStringLCD("AntiTurn \0", 8);
Running = Go;
AntiTurnMotor = BUSY;
direction = 1;
} ]
currsec=0;
while (normal)

Time_display[g

. currtime, currsec);
1{f (doing ==

1mer)
if (currsec == 0)

currsec = 59;
1{f (currtime == 0)

currtime = nowtime-1;
MotorCounter=5;

Running = Go;

1{f (Left_sw == KEYPRESS)

direction = 0;
TurnMotor = BUSY;

else

direction = 1;
AntiTurnMotor = BUSY;

}

else .
| currtime--;
else

currsec--;

else




{ /* counter */
CUITSECH+;
1{f (currsec == 60)

currtime++;
currsec=0;

]

delayCounter=15;
keypress=None;

while ( delayCounter )

1{f ((Key_Set==DISABLE) Il (SW_Stop==DISABLE))

ﬁormal OSt K
eypress=Stop_Ke
Tu%gMotor %’R ]%/
AntlTurnMotor = FREE
if (doing == Counter)

if (currsec > 0)
currtime++;

EEP_write(1, curmme)

beginTimer = currtime;

br}eak;
if (Running == Go)

if (((R1 ht_sw == KEYPRESS) && (dlrectlon::OB [l
w == KEYPRESS) && (direction==1)) |l
EMotorCounter <=0))

TurnMotor = FREE;
AntiTurnMotor = FREE;
Running = AllStop;

delayCounter--'
DELAY6135
DELAYO(1); /* 20 /second */
} o /Fendofw e (1) %
if (MotorCounter > 0)
MotorCounter--;

E{unning = AllStop;
keypress = Waitkey1();
return (Stop_Key);

;: FUNCTION: MotorlInit ://
void MotorInit( void )

PutStringLCD "Imtlal\O" 8);
TurnMotor = FR
AntiTurnMotor = FREE

while (1)

i{f (Key_Up==KEYPRESS)

TurnMotor = BUSY

AntlTumMotor =

Whﬂe (Key_ F% KEYPRESS) && (Right_sw != KEYPRESY)) {}
TurnMotor =

AntiTurnMotor = FREE

{f (Key_Dn==KEYPRESS)
TurnMotor = FREE;
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AntlTurnMotor = BUSY

while %Key Dn =KEYPRESS) && (Left_sw != KEYPRESS)) {
TurnMotor = FRE

AntiTurnMotor = FREE;

1}f ((Key_Sgt::EEYPRESS) I (SW_Stop==KEYPRESY))

reak;
} o /fendof while (1) */
return ;

*

8 /
ﬁ FUNCTION: NUM_display >27/
\{loid NUM display(char currtime)

char NumData[9

memset&NumData 0, sueof@NumData))
Ppnntf( umData, "%d mins", currtime);
%tStnngLCD(NumData 11);

return

/: FUNCTION: SetTime ;7
void SetTime( void )

char currtime, keypress;
curmme beginTimer:
while ( 1

NUM_display urrnme)
keypress = Waitkey 1 10):;
?Wltch(keypress)

case Stop_Key:
Dbreak;
case_ Set_Key:
EEP_write(1, curmme)
beginTimer = currtime;
break;
case Down Key
if (currtime > 1)
currtime--

if (currtime < 250)
cumlme++;

rea
/% end of switch */
if ((keypre}s)s kStop Key) Il (keypress == Set_Key))

} /*end of while (1) */

ﬁ FUNCTION: SetCounter :;/

void SetCounter( void )

char currtime, keypress;
currtime = 0;
PutStrlngLCD( Sure 7\ " 6);
keypress = Waitk e%{

if (keypress == Set_Key)

Do_running(currtime, Counter);

return ;
ES S
;: FUNCTION: SETSYSTEM *7/
void SETSYSTEM( void )
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ff;
{

X

X11,
x{f;
ff

9

Running = AllStop;

TMOD = 0x01; /* timer O - timer */

OpenLCDO); L L
beginTimer = EEP read8)' /* the timer in minutes, store in this address */
Lt _display(POWER_ON): /* LCD display hello */

return ;

}

r{nain() /* main loop */

char keypress;
char data, count_i;

SETSYSTEMO();
TurnMotor = FREE;
AntiTurnMotor = FREE;

while (1)

keypress = Waitkey();
?wsi/t%h(keypress) Y

case Stop_Key:
SE'lpSY S:l/“EM();
break;
UP_Key:
1{f (Running > 0)

Runnin%lf-; ,
LCD_display(Running);

case

reak;
case Down_Key:
1{f (Running < 3)

Running++; ,
LCD_display(Running);

break;
case Set_Key:
?wnch(lzunnmg)

case Setlnit:
MotorInit();
break;
case Timer;
SetTime();
break;
case Counter:
SetCounter();
break;

f{unning = AllStop;.
LCD_dlsplaﬁ(Runmng);
break;
case Run_Key: ,
Do_running(beginTimer, Timer);

reak;
} /* end of switch */
} /*end of while (1) */

* end of main */
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