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/*

R o S S S S S e T o

**  Global define

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * %

*/

/* Start user code for global definition. Do not edit comment generated here */

UINT g50msecCounter; /* Interval timer 50msec(ch3 ) */
USHORT gPushButtonAd; /* AD 15 SW */
UCHAR  gPushButtonNo; /* SW */

/* End user code for global definition. Do not edit comment generated here */

void main( void )

{
/* Start user code. Do not edit comment generated here */
g50msecCounter = 0;
TAU_Channel3 Start() O
while (1) {
}
/* End user code. Do not edit comment generated here */
}
\
TAU_user.c
—
#include "macrodriver.h"
#include "TAU.h"
/* Start user code for include definition. Do not edit comment generated here */
#include "Ad.h"
/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"
/*
hhkhkkhkkhhkhhkkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhhkhhkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihik
**  Global define
*/
/* Start user code for global definition. Do not edit comment generated here */
extern UINT g50msecCounter;
/* End user code for global definition. Do not edit comment generated here */
__interrupt void MD_INTTMO3(void)
{
/* Start user code. Do not edit comment generated here */
g50msecCounter++; A/D
AD_Start() ;e
/* End user code. Do not edit comment generated here */
}
\.
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Ad user.c

/*
B T e e

**  Global define

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * %

*/

/* Start user code for global definition. Do not edit comment generated here */

/* AD */

#define D_SWL HIGH 0x0030 (Avref) 5V A/D
#define D_SW2_HIGH 0x00A4 D SW1 HIGH A/D Sw1i
#define D_SW3_HIGH 0x012C - -

#define D_SW4_HIGH 0x01B0 T

#define D_SW5_HIGH 0x0234 D_SW6_HIGH A/D Sw6
#define D_SW6_HIGH 0x033B SW

extern USHORT gPushButtonAd;
extern UCHAR  gPushButtonNo;
/* End user code for global definition. Do not edit comment generated here */

/-k

K L o o
**  Abstract: This function is INTAD interrupt service routine.

**  Parameters: None

**  Returns: None

K L o
*/

__interrupt void MD_INTAD(void)

{

/* Start user code. Do not edit comment generated here */

AD_Stop();./_ A/D

AD_Read( &gPushButtonAd ) @—— A/D
if ( gPushButtonAd < D_SW6_HIGH )

{
if ( gPushButtonAd < D_SW1 _HIGH )
{
gPushButtonNo = 1; }
else if ( gPushButtonAd < D_SW2_HIGH )
{
gPushButtonNo = 2; }
else if ( gPushButtonAd < D_SW3_HIGH )
gPushButtonNo = 3;
else if ( gPushButtonAd < D_SW4 HIGH ) o SW1 6
{
gPushButtonNo = 4; }
else if ( gPushButtonAd < D_SW5_HIGH )
{
gPushButtonNo = 5; }
else
{
gPushButtonNo = 6; }
}
else
gPushButtonNo = 0; _—////
}

/* End user code. Do not edit comment generated here */
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main.c
o

/*

**  Global define

R o S S e T o

*/

/* Start user code for global definition. Do not edit comment generated here */

UINT g50msecCounter; /* Interval timer 50msec(ch3 ) */
UCHAR  gSelectAd; /* AD */
USHORT gTemperatureAd; /* AD 14 1 */
USHORT gTemperatureAd2; /* AD 13 2 */

/* End user code for global definition. Do not edit comment generated here */

void main( void )

{
/* Start user code. Do not edit comment generated here */
g50msecCounter = 0;

gSelectAd = 0;
TAU_Channel3_Start() @

while (1) {

) ;

/* End user code. Do not edit comment generated here */

_

TAU_user.c

#include "macrodriver.h"

#include "TAU.h"

/* Start user code for include definition. Do not edit comment generated here */
#include "Ad.h"

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"

/*

**  Global define

*/

/* Start user code for global definition. Do not edit comment generated here */
extern UINT g50msecCounter;

extern UCHAR  gSelectAd;

/* End user code for global definition. Do not edit comment generated here */

__interrupt void MD_INTTMO3(void)
{

/* Start user code. Do not edit comment cenerated here */
g50msecCounter++;

if ( gSelectAd == 0 ) o gSelectAd A/D
{

}

else

{

AD_SelectADChannel ( ADCHANNEL14 ); @&—— 14 A/D

13 A/D

AD_SelectADChannel ( ADCHANNEL13 ); 0/_

} _—
AD_Start(); A/D

/* End user code. Do not edit comment generated here */
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Ad user.c

*

R o
**  Global define

*/

/* Start user code for global definition. Do not edit comment generated here */
extern UCHAR  gSelectAd;

extern USHORT gTemperatureAd;

extern USHORT gTemperatureAd2;

/* End user code for global definition. Do not edit comment generated here */

/*

**

**  Abstract: This function is INTAD interrupt service routine.

**  Parameters: None
**  Returns: None
*/ -----------------------------------------------------------------------------
__interrupt void MD_INTAD(void)
{
/* Start user code. Do not edit comment generated here */
USHORT adtemp;
UCHAR dat; A/D
o-sno; — A/D
AD_Read( &adtemp );
dat = (UCHAR)((adtemp * 48) / 400);.¥
if ( gSelectAd == 0) N
{
gTemperatureAd = dat;
ghe .\\\——— gSelectAd A/D
{
gTemperatureAd2 = dat;
} _
gSelectAd "= 1; @— A/D
/* End user code. Do not edit comment generated here */
}
\_
78KO0R 16 A/D
1(gTemperatureAd) ANI14(A/D 14) 2(gTemperatureAd2)
AN113(A/D 13) gSelectAd 0 A/D 14 1 A/D
13 A/D 100msec
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RTC

®a
P+

main.c
-
/* Global define

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

/* Start user code for global definition. Do not edit comment generated here */

UINT glsecCounter; /* Interval timer lsec(RTC ) */
struct RTCCounterValue gsClockNow; /* */
/* End user code for global definitihQ. Do not edit comment generated here */

void main( void ) RTC

{

/* Start user code. Do not edit comment generated here */
glsecCounter = 0;

P7.6 = 0; }ﬁ LED
1;

P7.7

~~—— |RTC
RTC_CounterEnable();

gsClockNow.Year = 0x08; /* 2008/05/13 00:00 */
gsClockNow.Month = 0x05;
gsClockNow.Day = 0x13;
gsClockNow.Hour = 0;
gsClockNow.Min = 0;

gsClockNow.Sec = 0; RTC
RTC_CounterSet( gsClockNow ) ;@

while (1) {

}

/* End user code. Do not edit comment generated here */
L }
RTC_user.c

7

/* Global define

* % *%* *%* *%* *%* *%* *kkkk *%* *%* *%* *%* *%* *kkkk *%* *%* *%* *%* *%* /
/* Start user code for global definition. Do not edit comment generated here */
extern UINT glsecCounter;

extern struct RTCCounterValue gsClockNow;

/* End user code for global definition. Do not edit comment generated here */

/*

*%

** Abstract: This function is real-time counter constant-period interrupt service handler.

** Parameters: None

** Returns: None

-k/ _____________________________________________________________________________

void CALL_RTC_ConstantPeriodINT( void )

{
/* Start user code. Do not edit comment generated here */
UCHAR dat;
dat = P7.6; LED
P7.6 = P7.7;
P7.7 = dat;

RTC_CounterGet( &gsClockNow ); O/_

glsecCounter++;
/* End user code. Do not edit comment generated here */
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P+

main.c( 1)
p

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

** Include files

i

#include "macrodriver.h"

#include "Ad.h"

#include "TAU.h"

#include "System.h"

#include "Port.h"

/* Start user code for include definition. Do not edit comment generated here */
extern void lcd_init( void );

extern void lcd_vram2lcd( void );

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"

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

**  Global define

/* Start user code. Do not edit comment generated here */
glmsecCounterWait = 0;

gl00usecCounterWait = 0;

g50msecCounter = 0;

gSelectAd = 0;

gTemperatureAd = 0;

gTemperatureAd2 = 0;

TAU_Channell_Start();
TAU_Channel2_Start();
TAU_Channel3_Start();

Icd_init();

while (1) {
if ( ( g50msecCounter & Oxf ) == 0 )

50msec x 16(800msec) 1
c//ﬁ__ LCD

Icd_vram2lcd();
}
}

/* End user code. Do not edit comment generated here */

/
/* Start user code for global definition. Do not edit comment generated here */
UINT glmsecCounterWait; /* Interval timer 1msec for wait function(chl )
UINT gl00usecCounterWait; /* Interval timer 100usec for wait function(ch2
UINT g50msecCounter; /* Interval timer 50msec(ch3 )
UCHAR  gSelectAd; /* AD
USHORT gTemperatureAd; /* AD 14 1
USHORT gTemperatureAd2; /* AD 13 2
/* End user code for global definition. Do not edit comment generated here */
)
**  Abstract: This function implements main function.
**  Parameters: None
** Returns: None
S
*/
void main( void )
{

*/
*/
*/
*/
*/
*/
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LCD

main.c( 2)

7

.

/* Start adding user code. Do not edit comment generated here */

/% o e o e e o e e e e e e el e m e e e oo

/* 100usec

% o o o e e e e e e e e e e e e e m e el e e e e e e oo

void waitl00usec( UINT paral_ )
{

/* 100us paral_ */
gl00usecCounterWait = 0;
while ( glOOusecCounterWait < paral_ ) ;

void waitlmsec( UINT paral_ )
{

/* 1msec paral */
glmsecCounterWait = 0;
while ( glmsecCounterWait < paral_ ) ;

}

/* End user code adding. Do not edit comment generated here */

*/
*/
*/

*/
*/
*/
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LCD

Ad user.c

7

*

**  Global define

*% *% *% *% *% *% * *% *% *% *% *% *% * *% *% *% *% *% *%

*/

extern UCHAR  gSelectAd;

extern USHORT gTemperatureAd;

extern USHORT gTemperatureAd2;

/* End user code for global definition. Do not edit comment generated here */

**  Abstract: This function is INTAD interrupt service routine.

**  Parameters: None

**  Returns: None

R e e e e e e
*/

__interrupt void MD_INTAD(void)

{

/* Start user code. Do not edit comment generated here */
USHORT adtemp;
UCHAR dat;

A/D

AD_Stop()S

AD_Read( &adtemp ) ;/

A/D

B T e e

/* Start user code for global definition. Do not edit comment generated here */

dat = (UCHAR) ((adtemp * 48) / 400);|L\\__

if ( gSelectAd == 0) N
{
gTemperatureAd = dat;
¥ N SelectAd A/D
else goelec
{
gTemperatureAd2 = dat;
} _
gSelectAd "= 1; @— A/D

/* End user code. Do not edit comment generated here */
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LCD

TAU_user.c

Ve

#i
#i

#i

#i

nclude "macrodriver.h"
nclude "TAU.h"

nclude "Ad.h"

extern void lcd_temperature( void );
/* End user code for include definition. Do not edit comment generated here */

nclude "user_define_h"

/

**

Global define

ex
ex
ex
ex
/*

{

*/

{

*/

{

/* Start user code for global definition. Do not edit comment generated here */

/* Start user code for include definition. Do not edit comment generated here */

/

tern UCHAR  gSelectAd;
tern UINT glmsecCounterWait;
tern UINT gl00usecCounterWait;
tern UINT g50msecCounter;

End user code for global definition. Do not edit/comment ¢

interrupt void MD_INTTMO1( void )

/* Start user code. Do not edit comment generated here */

-—eem

glmsecCounterWait++; @— 1msec
/* End user code. Do not edit comment generated here */
Abstract: This function is INTTMO2 interrupt service routine
__interrupt void MD_INTTMO2( void )
/* Start user code. Do not edit comment generated here */
gl00usecCounterWait++;@— 100usec
/* End user code. Do not edit comment generated here */
Abstract: This function is INTTMO3 interrupt service routine
interrupt void MD_INTTMO3(void)

/* Start user code. Do not edit comment generated here */
g50msecCounter++;
if ( gSelectAd == 0 ) @ gSelectAd A/D
{

AD_SelectADChannel ( ADCHANNEL14 ); @&—— 14 A/D
}
else

o 13 A/D

AD_SelectADChannel ( ADCHANNEL13 );
¥ LCD
lcd_temperature(); /* */l(/__
AD_Start(); o A/D

/* End user code. Do not edit comment generated here */
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/
ctl_lcd.c( 1)
-
/* Include files */
#include "macrodriver.h"
#include "System_h"
#include "String.h"
#include "stdlib.h"
/* LCD */ LCD /
typedef struct {
UCHAR rs :1;
UCHAR sts : 1;
UCHAR data : 8;
} ST_LCDCMD;
#define D_LCD_X_SIZE 16 /* LCD X */
#define D_LCD Y SIZE 2 /* LCD Y */
#define D_LCD_SIZE (D_LCD_X_SIZE * D_LCD_Y_SIZE)
#define D_LCD_CGRAMSIZE (8 *8)
/* LCD */
#define D_LCD_CLR 0x01 /* */
#define D_LCD_HOME 0x02 /* */
#define D_LCD_ENTRY 0x04 /* ( , */
#define D_LCD_SET 0x08 /* ON/OFF ( OFF, OFF, OFF) */
#define D_LCD_SHIFT 0x10 /* / ( */
#define D_LCD_FUNC 0x20 /* ( ) */
#define D_LCD_CGRAM 0x40 /* CGRAM */
#define D_LCD_DDRAM 0x80 /* DDRAM */
/* LCD bit */
#define D_LCD_ENTRY_INC 0x02 /* ( ) */
#define D_LCD_SET_ON 0x04 /* ON */
#define D_LCD_2LINE 0x08 /* 2 */

/* in main.c */
extern void waitl00usec( UINT paral_ );
extern void waitlmsec( UINT paral_ );

/* in This file. */
void lcd_temperature( void );

/
**  Global define

/
/* ___________________ */
/* in main.c */
extern USHORT gTemperatureAd;extern USHORT gTemperatureAd2;
/* _______________ */
ST_LCDCMD  gtlLcdCmd; /* LCD */
UCHAR  gLcdUpdate; /* LCD */
UCHAR  gtLcdBuffer[ D_LCD_SIZE + 1 ]; /* LCD RAM 16 X2 */
UCHAR  gLcdCursor; /* LCD */
const UCHAR gLCDTEXT[] = “ 1: 2: " ;I */

const UCHAR gtCgramData[] =

{ /* LCD */
0x08, 0x14, 0x08, 0x07, 0x08, 0x08, 0x08, 0x07, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Oxif,
0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox00, 0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, Oxif,
0x00, 0x00, 0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, 0x00, 0x00, 0x00, 0x00, O0x00, Ox1f, Ox1f, Ox1f,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Ox1f, Ox1f, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Ox1f
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ctl_lcd.c( 2)
g

22
/* LCD (8bit )
2
void lcd_write8bit( UCHAR rs_, UCHAR status_, UCHAR data_ )

UCHAR Icddata;
/* RS : */
Icddata = rs_;
/*E - */
Icddata }= (status_ << 1);
/* DB : 8bhit */
Icddata }= (data_ << 2);
/* */
P8 = lcddata;
waitl00usec( 1 );
/* ( ) Low */
P8.1 = 0;
waitl00usec( 1 );
}
Y 22
/* LCD (4bit )
Y 22
void lcd_writedbit( UCHAR rs_, UCHAR status_, UCHAR data_ )
{
UCHAR Icddata, dat;
/* RS : */
Icddata = rs_;
/*E - */
Icddata }= (status_ << 1);
/* DB : 4bit */
dat = (data_ & Oxf0) >> 1;
Icddata }= dat;
/* */
P8 = lcddata;
waitl00usec( 2 );
/* Low */
P8.1 = 0;
waitl00usec( 2 );
/* RS : */
Icddata = rs_;
/*E - */
Icddata ;= (status_ << 1);
/* DB : 4bit */
dat = (data_ & Ox0f) << 3;
Icddata }= dat;
/* */
P8 = lcddata;
waitl00usec( 2 );
/* ( ) Low */
P8.1 = 0;
waitl00usec( 2 );
}
L
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lcd.c( 3)

ctl_
-

/*

{

{

_____________________________________ */

*/

_____________________________________ x/

void lcd_initQ)

int i;
UCHAR dat;

gLcdUpdate = 0;

gLcdCursor = 0;

memset( gtLcdBuffer, * ", sizeof(gtLcdBuffer) );
lcd_writedbit( 0, 1, 0x38 ); /* 8bit */
waitlmsec( 100 );

Icd_write8bit( 0, 1, 4); /* 4bit

gtLcdCmd.rs = 0; /*

gtLcdCmd.sts = 1;

gtLcdCmd.data = D_LCD_FUNC } D_LCD_2LINE;

lcd_writedbit( gtlcdCmd.rs, gtLcdCmd.sts, gtlLcdCmd.data );
waitlmsec( 100 );

/* */

gtLcdCmd.rs = 0;

gtlLcdCmd.sts = 1;

gtlcdCmd.data = D_LCD_ENTRY ! D_LCD_ENTRY_INC;
lcd_writedbit( gtlcdCmd.rs, gtLcdCmd.sts, gtlLcdCmd.data );
waitlmsec( 5 );

/* ON, OFF, OFF */

gtlLcdCmd.rs = 0;

gtLcdCmd.sts = 1;

gtLcdCmd.data = D_LCD_SET } D_LCD_SET ON;

lcd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtLcdCmd.data );
waitlmsec( 5 );

/* */
lcd_writedbit( 0, 1, D_LCD CLR );
waitlmsec( 10 );

V- o

*/
*/

/% CGRAN x/ >

lcd_writedbit( 0, 1, D_LCD_CGRAM );

for (i = 0; i < D_LCD CGRAMSIZE; i++ )
{
/* CGRAM */
dat = gtCgramData[ i ];
lcd_writedbit( 1, 1, dat );
waitl00usec( 1 );

*/
_____________________________________ */

void lcd_temperature( )

int i; L 1:xx

UCHAR numi[ 7 ], num2[ 7 ];
UINT templ, temp2;

/* */
templ = gTemperatureAd;
temp2 = gTemperatureAd2;
itoa( templ, (char *)numl, 10 );
itoa( temp2, (char *)num2, 10 );
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ctl_lcd.c( 4)

for (i =0; i <D_LCD X SIZE; i++)
{
gtLcdBuffer[ 1 + D_LCD_X_SIZE ] = gLCDTEXT[ i1 ];
}
gtlLcdBuffer[ 7 + D_LCD X SIZE ] = numl[ O ];
gtLcdBuffer[ 8 + D_LCD_X_SIZE ] = numl[ 1 ];
if Cnuml[ 1] !'=0)
gtLcdBuffer[ 9 + D_LCD_X_SIZE ] = 0; /* */
}
gtLcdBuffer[ 13 + D_LCD_X SIZE ] = num2[ 0 ];
gtLcdBuffer[ 14 + D_LCD_X SIZE ] = num2[ 1 ];
if Coum2[ 1] '=0)
gtLcdBuffer[ 15 + D_LCD_X_SIZE ] = 0; /* */
}
}
Y 2 */
/* LCD VRAM LCD VRAM */
Y 3 */
void lcd_vram2lcd()
{
UINT i;
UCHAR dat; LCD
/* DDRAM */
Icd_writedbit( 0, 1, D_LCD_DDRAM );
waitlimsec( 1 );
for (i = 0; i < (D_LCD_SIZE/2); i+t )
{
/* DDRAM */
dat = gtLcdBuffer[ i ];
lcd_writedbit( 1, 1, dat );
waitl00usec( 1 );
}
/* DDRAM */
Icd_writedbit( 0, 1, D_LCD_DDRAM + 0x40 );
waitlimsec( 1 );
for (i =0; i < (D_LCD_SIZE/2); i+t )
{
/* DDRAM */
dat = gtLcdBuffer[ i + D_LCD_X_SIZE ];
Icd_writedbit( 1, 1, dat );
waitl00usec( 1 );
waitlimsec( 1 );
}
\

I 2UD-CD-08-0039  Page 49/127



P I DD D

LCD

®a
QB-78KORKG3-TB + MINICUBE2
1. A/D SW MINICUBE2 QB-78KORKG3-TB +
PC

2 _PM+

TARD RRE B0l el MRS ST AFAE Sed S A

ggﬂﬂﬂﬂ#g@ﬂﬂggﬂgwmﬁﬂﬂﬂgﬁ

IF:Q . st b | el | Al | Pabes | S‘J AN I 14
: Add.. Deletp || ( 28
gTemperaturefd? i
glemperaturef 24
gielect Ad 0010
ghllmzecCounter Nx0540
gllluzecCounterflait 00001
glmzecbounterfalit 00000
( 24 )
g i O | JJ

LCD

ZUD-CD-08-0039  Page 50/127




P DD D D .
/
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d.
P+

user _define.h

-

#ifndef _MD_USER_DEF_
#define MD_USER DEF_

/*******************************—

**  Macro define

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * % /
/* Start user code for definition. Do not edit comment generated here */
/* */
#define D_EV_INTPO 0x0000001  /* INTPO ( ) */
/* 12C */
#define D_I12C_OFF 0
#define D_I2C_WRITE 1 /* write mode (EEPROM ) */
#define D_I2C_READSET 2 /* read set mode (EEPROM ) */
#define D_12C_READDATA 3 /* read data mode (EEPROM ) */
/* EEPROM */
#define D_EEPROM_CODE 0xA2 /* EEPROM 1 */
#define D_EEPROM BUF 20 /* EEPROM ( ) */
#define D_EEPROM_TIMEOUT 8192 /* EEPROM */
#define D_EEPROM_ACCESSSIZE 16 /* EEPROM */

/* in main.c */
void waitlmsec( UINT paral_ );

/* in ctl_i2c.c */

void i2c_initvalue( void );

MD_STATUS i2c_write( USHORT dataadrs_, UCHAR *p_sadrs_, UINT length_ );
MD_STATUS i2c_randomread( USHORT dataadrs_, UCHAR *p_sadrs_ );
MD_STATUS i2c_read( UCHAR *p_sadrs_, UINT length_ );

/* in Serial.c */

MD_STATUS 11C0_MasterReceiveStartRandom( UCHAR adr, UCHAR* rxbuf, UINT rxnum, UCHAR wait );
#include "String.h"

#include "Stdlib.h"

#include "Stdio.h"

/* End user code for definition. Do not edit comment generated here */
\_ #endif

@

#ifndef #tendi f

include
" _MD_USER_DEF ”
" MD_USER_DEF ” #endif
#include! <user_define.h> ! | |#ifndef _MD_USER_DEF_
#includeg<user.h> I #define _MD_USER_DEF_ #include <user_define.h>
S | 1 . .
[main.c] | |#endif  [user_define.h] [user.h]

\i user.h #include<user_define.h>
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Vv

main.c( 1)
4 )
/' *% *% *% *% *% *% * *% *% *% *% *% *% * *% *% *% *% *% *%
** Global define
* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * % /
/* Start user code for global definition. Do not edit comment generated here */
UINT  glmsecCounterWait; /* Interval timer lmsec for wait function */
ULONG gEventflag; /* */
UCHAR gData; /* EEPROM */
UCHAR gEepromWriteBuf[ D_EEPROM_BUF ]; /* EEPROM */
USHORT gEepromWriteAdrs; /* EEPROM */
UCHAR gEepromReadBuf[ D_EEPROM_BUF ]; /* EEPROM */
USHORT gEepromReadAdrs; /* EEPROM */
/* End user code for global definition. Do not edit comment generated here */
void main( void )
{
/* Start user code. Do not edit comment generated here */
MD_STATUS retflag;
int i;
P7.6 = 1; /* TB LED */
P7.7 = 1;
i2c_initvalue();
gEepromWriteAdrs = 0;
gEepromReadAdrs = 0;
glmsecCounterWait = 0;
gEventflag = 0;
ghata = 0x11; /* */
TAU_Channell_Start();
EEPROM
while (1)
if ( ( gEventflag & D_EV_INTPO ) =0 )
{
P7.6 = 0; /* TB LED */
P7.7 = 0;
/* EEPROM */
memset( gEepromWriteBuf, 0x00, sizeof(gEepromWriteBuf) );
memset( gEepromiriteBuf, gData, D_EEPROM_ACCESSSIZE ); EEPROM 0O 0x11
memset( gEepromReadBuf, 0x00, sizeof(gEepromReadBuf) ); 16
/* 12C EEPROM Smsec */
retflag = i2c_write( gEepromWriteAdrs, gEepromWriteBuf, D_EEPROM_ACCESSSIZE );
waitlmsec( 5 );
/* 12C EEPROM Smsec */
retflag = i2c_randomread( gEepromReadAdrs, gEepromReadBuf );
waitlmsec( 5 );
retflag = i2c_read( &gEepromReadBuf[ 1 ], (D_EEPROM_ACCESSSIZE - 1) );
waitimsec( 5 ); EEPROM O 16
for (i = 0; i < D_EEPROM_ACCESSSIZE; i++ ) gEepromReadBuf
if ( geepromWriteBuf[ 1 ] !'= gEepromReadBuf[ i ] )
break;
} EEPROM
if ( 1 == D_EEPROM_ACCESSSIZE )
{ B LED
P7.6 = 1; /* TB LED */
P7.7 = 1;
}
gEventflag = 0;
gbhata += 0x11;
gEepromReadAdrs += D_EEPROM_ACCESSSIZE;
gEepromWriteAdrs += D_EEPROM_ACCESSSIZE;
}
J
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main.c( 2)
4 )
/* End user code. Do not edit comment generated here */
}
/* Start adding user code. Do not edit comment generated here */
O */
/* 1msec */
/* _____________________________________ */
void waitlmsec( UINT paral_ )
{
/* 1msec paral_ */
glmsecCounterWait = 0;
while ( glmsecCounterWait < paral_) ;
}
\ /* End user code adding. Do not edit comment generated here */ p
Int_user.c
4 )

/* * % * % * % * % * % * KKk k * % * % * % * % * % * KKk k * % * % * % * % * %

**  Global define
******************************************************************************/
/* Start user code for global definition. Do not edit comment generated here */
extern ULONG gEventflag;

/* End user code for global definition. Do not edit comment generated here */

Y ey M S
faid Abstract: This function is INTPO interrupt service routine.

faled Parameters: None

faled Returns: None

R L e e */
__interrupt void MD_INTPO( void )

{

/* Start user code. Do not edit comment generated here */
if ( ( gEventflag & D_EV_INTPO ) == 0 )

{
gEventflag ;= D_EV_INTPO;
}
/* End user code. Do not edit comment generated here */
2 y
TAU user.c
4 ™

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

**  Global define

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % xx/
/* Start user code for global definition. Do not edit comment generated here */
extern UINT glmsecCounterWait;
/* End user code for global definition. Do not edit comment generated here */

/e
*x Abstract: This function is INTTMO1 interrupt service routine.

*x Parameters: None

*x Returns: None
R */

__interrupt void MD_INTTMO1( void )

/* Start user code. Do not edit comment generated here */
glmsecCounterWait++;
/* End user code. Do not edit comment generated here */

\ J/
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Serial.c

7

\_

/* Start adding user code. Do not edit comment generated here */

MD_STATUS 11CO_MasterReceiveStartRandom( UCHAR adr, UCHAR* rxbuf, UINT rxnum, UCHAR wait )
{

STTO = 1; /* 11CO start condition */

/* wait */ -
while( wait-- ); Serial.c

/* set parameter */
glicORxLen = rxnum;

glicORxCnt = 0; 12C
gplicORxAddress = rxbuf;

MD_STATUS 11CO_MasterReceiveStartl 1CO_MasterReceiveStart

glicOMasterStatusFlag = 11CO_MASTER_FLAG_CLEAR;
adr }= 0x01; /* receive mode */

11CO = adr; /* receive address */

return MD_OK; ,/

}

/* End user code adding. Do not edit comment generated here */

Serial _user.c( 1)

r

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

** Include files

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

#include "macrodriver.h"
#include "Serial.h"
/* Start user code for include definition. Do not edit comment generated here */

/* in ctl_i2c.c */
extern MD_STATUS i2c_eepromread( USHORT datano_ );

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"

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

**  Global define

/

extern volatile UCHAR glicOMasterStatusFlag;

extern volatile UCHAR glicOSlaveStatusFlag;

extern volatile USHORT glic0TxCnt;

extern volatile UCHAR* gplicOTxAddress;

extern volatile UCHAR* gplicORxAddress;

extern volatile USHORT glicORxCnt;

extern volatile USHORT glicORxLen;

/* Start user code for global definition. Do not edit comment generated here */

/* in ctl_i2c.c */

extern UCHAR  gl2cStatus;

extern MD_STATUS gl2cErrorflag;

extern UCHAR  gl2cReadBuffer[ D_EEPROM_BUF ];

/* End user code for global definition. Do not edit comment generated here */
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Serial _user.c( 2)
s
/*
K L L o o e e e e e e e e
**  Abstract: This function callback function open for users operation when I1CO master error.
**  Parameters: flag: status flag
** Returns: None
K L L o o e e e e e */
void CALL_I1CO_MasterError( MD_STATUS flag )
{
/* Start user code. Do not edit comment generated here */
gl2cErrorflag = flag;
gl2cStatus = D_I12C_OFF;
/* End user code. Do not edit comment generated here */
}
/-k
R e e e e e e e e
**  Abstract: This function callback function open for users operation when 11CO master receive finish.
**  Parameters: None
** Returns: None
R e e e e e e e e e e */
void CALL_I1CO_MasterReceiveEnd( void )
{
/* Start user code. Do not edit comment generated here */
SPTO = 1;
gl2cErrorflag = MD_MASTER_RCV_END; 12C
gl2cStatus = D_I12C_OFF;
/* End user code. Do not edit comment generated here */
}
/*
KK L
**  Abstract: This function callback function open for users operation when 11CO master transmit finish.
**  Parameters: None
** Returns: None
KK L e e */
void CALL_I'1CO_MasterSendEnd( void )
{
/* Start user code. Do not edit comment generated here */
/* */ I 2C
if ( gl2cStatus == D_I2C_WRITE )
{ /* */
SPTO = 1;
}
gl2cErrorflag = MD_MASTER_SEND_END;
gl2cStatus = D_I12C_OFF;
/* End user code. Do not edit comment generated here */
}
/* Start adding user code. Do not edit comment generated here */
\_ /* End user code adding. Do not edit comment generated here */
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ctl_i2c.c( 1)

s

/
** Include files
*******************************************************************************/
#include "macrodriver.h"

#include "Serial.h"

#include "user_define.h"

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

**  Global define

/
UCHAR  gl2cStatus; /* 12C

UCHAR  gl2cBuffer[ D_EEPROM_BUF + 4 ]; /* 12C EEPROM

USHORT gl2cEepromiriteAdrs; /* 12C EEPROM

USHORT gl2cEepromReadAdrs; /* 12C EEPROM

MD_STATUS gl2cErrorflag; /* 12C

Y */
/* i2c */
£ */
void i2c_initvalue( void )
{

gl2cStatus = D_I12C_OFF;

gl2cErrorflag = MD_OK;

}

/* ___________________________________ */
/* EEPROM */
/* */
/* dataadrs_ : EEPROM */
/* *p_sadrs_ : */
/* length_  : */
/* ___________________________________ */
MD_STATUS i2c_write( USHORT dataadrs_, UCHAR *p_sadrs_, UINT length_ )
{

UINT cnt;

MD_STATUS ret;

memset( gl2cBuffer, 0x00, sizeof( gl2cBuffer ));
gl2cEepromiriteAdrs = (USHORT)dataadrs_;

gl2cBuffer[ 0 ] = (UCHAR)(( gl2cEepromiriteAdrs & Oxff00 ) >> 8);
gl2cBuffer[ 1 ] = (UCHAR)(( gl2cEepromWriteAdrs & Oxff ));
memcpy( &gl2cBuffer[ 2 ], p_sadrs_, length_ );

gl2cStatus = D_I2C_WRITE;

/* EEPROM AO HIGH */
ret = 11CO_MasterSendStart( D_EEPROM_CODE, gl2cBuffer, (length_ + 2), 1 );
gl2cErrorflag = ret;

cnt = D_EEPROM_TIMEOUT;
while ( gl2cStatus == D_I2C_WRITE )

{

*/
*/
*/
*/
*/

cnt--;

if (cnt==0) EEPROM
{

12C
gl2cErrorflag = MD_RESOURCEERROR;
ret = gl2cErrorflag;

break;

}
}

return ret;
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ctl_i2c.c( 2)

s

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

MD_

{

___________________________________ */

EEPROM 1 */

*/

*dataadrs_ : EEPROM */

EEPROM */

*p_sadrs_ : */

___________________________________ */
STATUS i2c_randomread( USHORT dataadrs_, UCHAR *p_sadrs_ )

UINT cnt;
MD_STATUS ret;

gl2cEepromReadAdrs = (USHORT)dataadrs_;

gl2cBuffer[ O

1 UCHAR) (( gl2cEepromReadAdrs & Oxff00 ) >> 8);
gl2cBuffer[ 1 ]

=(
= (UCHAR) (( gl2cEepromReadAdrs & Oxff ));
ret = 11CO_MasterSendStart( D_EEPROM_CODE, gl2cBuffer, 2, 1 );
gl2cErrorflag = ret;
gl2cStatus = D_I12C_READSET;
if (ret ==M_OK)
{
cnt = D_EEPROM_TIMEOUT;
while ( gl2cStatus == D_I2C_READSET )

{
e ) EEPROM

i cnt ==

{ 12C
gl2cErrorflag = MD_RESOURCEERROR;

ret = gl2cErrorflag;
break;

>
if ( 1(gl2cErrorflag & MD_ERRORBASE) )
gl2cStatus = D_I12C_READDATA;

ret = 11CO_MasterReceiveStartRandom( D_EEPROM_CODE, p_sadrs_, 1, 1 );
if (ret =MD OK)
{

cnt = D_EEPROM_TIMEOUT;

while ( gl2cStatus == D_I2C_READDATA )

{

cnt--;

if (cnt==0) EEPROM 1

{ 12C
gl2cErrorflag = MD_RESOURCEERROR;

ret = gl2cErrorflag;

break;

}

return ret;
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ctl_i2c.c( 3)

/* ___________________________________ */
/* EEPROM */
/* */
/* *p_sadrs_ : */
/* EEPROM */
/* length_ */
/-k ___________________________________ */
MD_STATUS i12c_read( UCHAR *p_sadrs_, UINT length_ )

{

UINT cnt;

MD_STATUS ret;

ret = 11CO_MasterReceiveStart( D_EEPROM_CODE, p_sadrs_, length_, 1 );
gl2cStatus = D_I2C_READDATA;
if (ret =MD OK )

{
cnt = D EEPROM_TIMEOUT;
while ( gl2cStatus == D_I2C_READDATA )
{
cnt--;
if (cnt==0) EEPROM
{ 12C
gl2cErrorflag = MD_RESOURCEERROR;
ret = gl2cErrorflag;
break;
}
}:
}
return ret;
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RS232C

d.
PM+

m

ain.c

I

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

** Global define

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * % /
/* Start user code for global definition. Do not edit comment generated here */
/* End user code for global definition. Do not edit comment generated here */

/*
S
**  Abstract: This function implements main function.

**  Parameters: None

**  Returns: None
S
*/

void main( void )

{

/* Start user code. Do not edit comment generated here */

UARTO_Start();
while (1) { \—| UART

}

/* End user code. Do not edit comment generated here */

I 2UD-CD-08-0039

Page 70/127




P I DD D

RS232C

Int_user.c

i

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

** Include files

* % * % * % * % * % * % *kkkk * % * % * % * % * % * kK kk * % * % * % * % * % 7(/
#include "macrodriver.h"

#include "Int.h"

/* Start user code for include definition. Do not edit comment generated here */
#include "Serial_h"

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"

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

** Global define

/
/* Start user code for global definition. Do not edit comment generated here */

UCHAR gtData[] = "abcdefghijklImnopqrstuvwxyzABCDEFGH I JKLMNOPQRSTUVWXYZ01234567890¥n" ;

/* End user code for global definition. Do not edit comment generated here */

/*

R o e e e e
** Abstract: This function is INTPO interrupt service routine.

**  Parameters: None

**  Returns: None

R e e e e e e e e e
*/

__interrupt void MD_INTPO( void )

{

/* Start user code. Do not edit comment generated here */
USHORT len;

len = sizeof( gtData ); — | UART
UARTO_SendData( gtData, len );

/* End user code. Do not edit comment generated here */

\J

Applilet PC
SW
SW
SW
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f. main.c  mainQ)
A/D SW

[
(INTP) ‘ \/
\
| _____________ -
main() hdwinit() /

main.c main() B >
main() UART
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All Flash
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e-Learning
http://www.necel .com/micro/ja/eLearning/

I 2UD-CD-08-0039  Page 75/127


http://www.necel.com/micro/ja/campaign/allflash-zemi/
http://www.necel.com/micro/ja/eLearning/

P DI P I

Windows/Unix/Linux 0S
) ON OFF

{; CPU RAM/ROM PC

"CPU PC
[- msec U sec

=
= e

= /

ZUD-CD-08-0039  Page 76/127



OA

0A

GHz

MRI/PET

I 2UD-CD-08-0039  Page 77/127



o] /f _____ F]S/ '/O( )

170

170

170

170

1/0

ZUD-CD-08-0039  Page 78/127




—1[Lop
%—l 1

- RS232C
N
i L S

2008/12/31 23:56 @ 23

2008/12/31 23:57 @ 24
2008/12/31 23:58 @ 24

Z

1

SW1 Sw6

ON

ON Swi
Swi

007/11/11 00:00 SHA. SIS SW2,3W3

24

2007/11/11 00:00 SW3 !
2008/11/11 00:00 SW5

Swi

EEPROM
2008/08/15 12:34

1:26  2:27

ZUD-CD-08-0039  Page 79/127



_—[Leo

256Kbit 12C EEPROM
1

2008/02/25 14:55 @ 27 @ 34
2008/02/25 15:00 @ 28 @ 35
2008/02/25 15:05 @ 28 @ 41
2 2/25 15:1 2 41

65535 1

8191

__4
ﬂ

oe® J 1
$4 2008/08/15 12:55
e 1:26 2:27
®e
2
e - - N RS232C
';: ) - Date Time Temp
ﬂ' ] 2008/12/31 23:56 @ 23
0 2008/12/31 23:57 @ 24
49 2008/12/31 23:58 @ 24
SW1 2 3 4 5 6\ RS232C
SW1 SWe
4 \
/ SW6 RS232C
( RS232C )
SW6 PC
: 2
No Data!! Date Time Temp TempZC’J'
2008/02/25 14:50 @ 26 @ 33 1

(W2 SW5

Applilet

ZUD-CD-08-0039

Page 80/127



P D D X 2 >
v
Applilet
( Applilet h
1.[ 1 20MHz, 32.768kHz, 2 , RAM
2.[ 1P76,P77,P80 P87 P120 Pull-up
3. [ JINTPO
4_[ JSAUO 0 UARTO , LSB, 8bit, , 1,
115200bps, 11CO , bps,
5.[A/D JA/D , , ANI13-ANI15,
ANI13, 4.0V 24us
6. 1 , 24 , INTRTC 1 1
7. [ 1 0 3 , 1 1msec, 2 100usec,
3 50msec
QB-78KORKG3-TB 78KOR/KG3
_ UPD78F1166_A0 extend3 )
1.[ 1 20MHz, 32.768kHz, 2 , RAM
I
S| ALT T Py )0 suTEE| x

A AT A G T

.................................................

S EERIRE O« TR bmvbﬁi51J¥vﬁ-?ﬂvﬁﬁidmg—jy-¢u7ﬁi|
. AL F T T TERE

 EEERIRS 20y 2 (C afd

JET R L (M=) | 20 < | © ER LG  {FET
. TS
VAT L 7 0y PEE AR
¥ hi'e COBE—F
E mg AT L 20> © KES C RS HOY ZAN F RMITE =2 8% (BT D

FiRET eI (ns) 131102718 /M) I iz o U T g DI BDEEE
RLEERL N2 20 F ITuva - AEUDT -2 EEELEL

Ry — C IS5 9va - A EUDTF -2 ERETD

e kS - EL ==

(R L AL [22.788 | [ UT (I0ERE

. e 242 UT DEERTS
rHEEEY D CEe tHaUT (10 [0 FEFFEFFFTeeeeeeeee
CPU & B 47 F < 42287 (KHz) k_nnnn(fmx) =
- 7 aaF Fal-a{% x|

]ﬁﬁiﬁi 20000 = oo ~EhiEEE HALT/STOR £ — P ESODBhT BRI —

- ! - CEATE @ §ra

i B IR BESH TE & i CHELE

& i

AL € iR —EhPE S
mﬂ“*| o | o | - '| ; Bt I () [4389.07 (2 20/FIL) =l
RHSR IE i ance ~
FE e = 2 ﬂ
D L Fa-r— JEERR 2D J1oog =l

2| RAFE
o1 — 1§ — B3RS0 T5 S IS = A ) DB Uiks B S5
B I E =

| Cancel | f\,l[,jl

0K

e | e |

ZUD-CD-08-0039  Page 81/127




DD I

Applilet

2. [ JP76,P77,P80 P87 P120 Pull-up
#A—F =il
Ao 11| o b12 | e b 18 | e b1 = b1E | | X|
e SR [ SYEY F IS s S | el e el el T el )
SF0 [ A AT S A= b0 | K= b1 ] K= k2| - b3 | A= k]| - b | A k6| [ A b7 |
& EELLDLY O A O Wwh [ Pull-w PR A E AT S
- H - = Pul I~ il
—P71 _|— Aﬂjﬂtﬂ’g‘i?’é = LA A0 $h I- u ]=}
& EELLGL O ANf CWwh [ Pull-w L BN a )
C H C = Ful I~ 1
—FT2 T AQ e o R FER LI A 4 [~ Ful l-up u
& EELLDLY O A O Wwh [ Pull-w —Pa2 T AR tE AT S
- H - = Pul I~ il
_p?3_|— Aﬂjﬂtﬂ’g‘i?’é = LA A0 $h I- u ]=}
& EELLGL O ANf CWwh [ Pull-w —PeE T A tIE TS
C H C = Ful I~ 1
~FT4 T A Qe o R FER LI A 4 [~ Ful l-up u
& EELLDLY O A O Wwh [ Pull-w —PEd T At TS
C H C = Ful I~ 1
_p?5_|— Aﬂjﬂtﬂ’g‘i?’é ﬁlﬁﬁb L0 }\TJ H:'.TJ I_ ] LR I_
& EELLGL O ANf CWwh [ Pull-w —Pas T AR AE AT S
- H - = Pul I~ 1
P AR S R = LA A0 $h [~ Pu l]=] H
CEELLL O An /o wh\ TRl —PEE T A OtIE TS
C H C = Ful I~ 1
—P77 _|— Aﬂjﬂtﬂ’g‘i?’é | ] ﬁlﬁﬁb L0 }\TJ H:'.TJ I_ ] LR I_
CERELLLY O AN W I~ Pul I-up PR T A AE AT S
C{ERLEL O AR f HA [T Full-up 1
fIERSR TE
— e | ww | o0 | ceneel | AT |
=]

e o [ R S ) ) S e ﬂf—hs|ﬂf~|~?ﬂf—l+&|ﬂi—|~n|
H—F12 | =13 | = F1a | R— 11 |

Flzul‘.k&;’nﬁ]ﬁi?é

SERLEL DO Ah Q0 BN

RIZIC b 70 5
ﬂ-‘ FRLEL D AR

3.0 JINTPO
HRA P/ -HnAH x|
[PREREILAST | AhapElyRal | - LA — DB |

I
o (TriTy Y <) B [E -1
—INTPIERTE

[~ INTFI Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTP2ERTE

[~ INTP2 Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTPIERTE

[~ INTP3 Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTP4ERTE

[~ INTP4 Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTPRERTE

[~ INTFG Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTPRERTE

[~ INTPg Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl
—INTP7ERTE

[~ INTF? Eﬁhlwiﬁlﬁ?lﬂ:viﬁ vI {B5E I8 |fEE vl

e | R | o | el | Ao |

ZUD-CD-08-0039

Page 82/127




P D D P D D
yd

Applilet

4. JSAUO 0 UARTO , LSB, 8bit, , 1,

115200bps, 11CO bps,

EEEE——— X~

[#] 80D |s¢au1 |4 1160 |

2UPN

F+ &) |uarTo | UART? | cstoo | cstor | csnio | 1Icio | =]
o [ sau0 | saut | 4] 1Ico |
Fol 0 <|up.RTu D x| [WRTO E(EHERE T |
Fo | JUnused =1 =z i | UARTO
F oAl 2 | Unused =l g
F&FIe 3 |Unused = v B E— | CBLUELE-F |
— 7 — AEnE AralER BET -2 L
" H3B & {EHE
LB > gz
T-AREE
By F ey b
2L T o R
JUFamL CiUF CEHUT O BEIUT o
b ot - EEE
1E o k C2Fy b
— 2 A FEAR
(L= bes) QTR0 S ¢] (Eig6)
115200 [euRass
BEIEETE R AHE = =
=iy Sl \
W EEFET
UARTO
mwEE | owm | o
e | R | o | el | Ao |

ShUD | Shi1
EiEE-F BRTFELA
O {ER L
TELA 8
EhEE— FOMUE A
ZHE (bps) |58139 I
O EnE(bps) |203333 I | N P ] B
£ ABERTE
P&ﬁmmﬁ I =l

Sl SRR SRE
TA4 IS- GD?Rﬂ—*E%
FaL-7 35— [ AL-—Fi “F

,:=2.
_¥_

\Zials

dll HI}
==

A o 2SR
AR/ RETETO - PIRICA b T 1 g ELR

11CO

ZUD-CD-08-0039

Page 837127




P D D P D D
,/
]
5.[A/D JA/D , AN113-
ANI115, ANI113, 4.0V 24us
A/DTH—4 ]
—A/DEHRED PRI
O ER L AL v (BT
— i L= 2O .
.
ik L) __———1| ANI13-ANI15
—ADF & .(
T OS5 AR FER [ Ta-mntis ]
FARRANE T + = LOER [MHE -~ -]
R ERE IR — ANI13
2. 3WEaY ref (2. 7Y | j
(2. TYCAY ref <40V 12,20 (264770LE) =
(@)s.0v<=Avref <=5 .5y [24us {480/ CLK) =l
—HEREAR ST
@EETREED)
{B5E g [ =]
s | wm | oo |[ERET] Az |
6. [ ] , 24 , INTRTC 1 1
YPNEA L hirss x|
UFIAA L D2 BERE |1 B - LIRS b IRTFOENEE |
—UTFIAA L+ 0D AOEHPEE—
CER L Y ERT S
I 73— Lt
o= /1| 24
—UTIAA L - IO A%E —f
BARA HIDIEIR mﬂf}F‘aEJ%ﬁlJ | =l
I UTILE iy DO S iERIBEEE
e HE [07-03-14 n0:00:00 (282H) =l
™ RICIHZIRFEOEH O Hzd #Fa]
—T 5 —LiEHRE
I 75 — Lta T EABER =
828 X
™ FegB  [CkEEB [ 2880
b5 @ Juozon =
T SR LR BeeR
ﬁﬂ%%ﬁE®ﬂ4Ey§}@ﬁﬁm,m,mﬁcﬁ%ﬂ%mE =l
fRLE{E{us) + | [&1
- |.J|4,,—— 1 1
INTRTCERRE
NTRTCREE]BAE| ) iAa e |1’;:“'|:1E (R 00EL) | =l
™ INTRTE S 5= L 1 L i A3 RE
BB [ie; =l
e | wEW | o

ZUD-CD-08-0039

Page 84/127




DD I

D

Py
7.[ ] 0 3 , 1 1msec, 2 100usec,
3 5S0msec
EREEE—
Fral 5] Feal 8] Ferl 7
SHREE | Fed o] FeR 1| FeF 2] Ferwos| o FL 1

R
Fe 70
FeFl
F £ T
F £ T
F £ T
F £ T
F £ T
F £ T

A A= R
R
A A= R
A A= R
E3E TREEIN
[ERLL
[ERLL
[ERLL

LT~ R B L

LedLefledLeflefle] Le] Lo

Quﬁil a%:hl» 0
—HP Lk 50w SBE

JFeril 2] Fearl 3] 5l 4|

& T SOEIA S (MK CHFLATL P09 2 (fiT/4)

= AR =LA FERTE

A 22 A=) ASRE 1
(SEPROE : 1)
[T A FRAsEIFICE|L) AR F FRE

=l

Imsec

1msec

0- 3

~EUABRE

a7 Fe2WIBADY FET TEY RAFENTHO)
RS [te

2

0

e | wE | o

KJE|§¢#mu|§vim1
v Le ROl SRl m BYEF

FELLTY Fe gl 3] Fe70 4

& T OOSESO v & (HIK) CHDLA T B0 (fET/4)

—f A=A A FERE
A o= LA5RY
(SERRE = 1003

[T s - AEhEes| CEIL) A EE

100

=1

IUSEC

100usec

Applilet

~EURAEE
@547 FoHI2DADY T THYRBEE(INTTHL)
el B

3

EEEE R e |

| ST
—Il'j_fl* 5‘E| w PERTE

& T SOEIA S (MK O LR T A 20w 8 (1)

= AR =LA FERTE
A Lo A=A R ]
(SEPRDE : 60)

[ Ao PRI AAFEET S

|nsac

50msec

EIABERE
() a7+ F FWEDN D LT TEYABFENTTH
B [fE

ZUD-CD-08-0039  Page 85/127




P

\ /

P

Applilet

Ny

e _
macrodriver.h

Applil
user_define.h

System.c
System.h
systeminit.c
System_user.c
main.c

Ad.c

Ad.h

Ad _user.c

main()

A/D

Int user.c
Port.c
Port.h
RTC.c
RTC.h

RTC user.c
Serial.c
Serial.h
Serial _user.c
TAU.c
TAU.h

TAU user.c

[port_

f o
)
-}
¥
}
}
}

N

Applilet

\_

et API
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call hdwinit()

I2C EEPROM

LCD

user.c]

[RTC user.c]

(12C/UART)

(UART 12C

[ctl i2c.c],[ctl _lcd.c] 2

include

[systeminit.c]

[Ad_user.c]
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[Serial _user.c]
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WEB

[ main.c( )]
/*

R o e T S o S e e T o

**  Global define

*/
/* Start user code for global definition. Do not edit comment generated here */
/* End user code for global definition. Do not edit comment generated here */

/*
*%

**

**  Abstract:

** This function implements main function.
**
**  Parameters:
faid None
**
**  Returns:
el None
**
R e e e e e e e e e
*/
void main( void )
{

/* Start user code. Do not edit comment generated here */

while (1) {

}

/* End user code. Do not edit comment generated here */
}

main.c

L. _______M’ain.c C_ ) o .

Ll e e e e e e ] -
I At 1
1 ** Abstract: This function implements main function. 1
I **  Parameters: None I
I ** Returns: None 1

I %%
_____________________________________

void main( void )

/* Start user code. Do not edit comment generated here */
while (1) {

}

/* End user code. Do not edit comment generated here */
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Applilet
user_define.h( 1)
p
#ifndef _MD_USER_DEF_
#define _MD_USER_DEF_
/
** Macro define
/
/* Start user code for definition. Do not edit comment generated here */
/* */
#define D_EV_INTPO 0x0000001  /* INTPO */
#define D_EV_SW1 0x0000002  /* SW1 */
#define D_EV_SW2 0x0000004  /* SW2 */
#define D_EV_SW3 0x0000008  /* SW3 */
#define D_EV_SW4 0x0000010  /* SW4 */
#define D_EV_SW5 0x0000020  /* SW5 */
#define D_EV_SW6 0x0000040  /* SW6 */
#define D_EV_SWCHECK 0x0000080  /* SW A/D */
#define D_EV_LCD2RAM 0x0000100  /* RAM LCD */
#define D_EV_LCDTEMP 0x0000200 /* LCD */
#define D_EV_LCDBLINKON 0x0000400 /* LCD ON */
#define D_EV_LCDBLINKOFF 0x0000800  /* LCD OFF */
#define D_EV_LCDHOME 0x0001000  /* LCD */
#define D_EV_LCDCURMOVE 0x0002000  /* LCD */
#define D_EV_LCDTIME_CHK  0x0004000  /* LCD */
#define D_EV_UARTSEND 0x0008000  /* UART */
#define D_EV_EEPROMWRITE 0x0010000  /* EEPROM */
/* AD */
#define D_SW1_HIGH 0x0030
#define D_SW2_HIGH 0x00A4
#define D_SW3_HIGH 0x012C
#define D_SW4_HIGH 0x01BO
#define D_SW5_HIGH 0x0234
#define D_SW6_HIGH 0x033B
#define D_SW_REPEAT 7 /* */
/* */
#define D_CLK_OFF 0 /* ( ) */
#define D_CLK_ON 1 /* ( /EEPROM ) */
#define D_CLK_ENABLE 2 /* */
/* UART */
#define D_SERIAL_OFF 0 /* UART */
#define D_SERIAL_START 1 /* UART / */
#define D_SERIAL_CONTINUE 2 /* UART */
#define D_SERIAL_SENDSTOP 3
#define D_SERIAL_SENDEND 4
/* 12C */
#define D_I12C_OFF 0
#define D_I2C_WRITE 1 /* write mode (EEPROM ) */
#define D_I2C_READSET 2 /* read set mode (EEPROM ) */
#define D_I2C_READDATA 3 /* read data mode (EEPROM ) */
#define D_EEPROM_WRITETIME 1 /* EEPROM ( ) */
#define D_EEPROM_CODE 0xA2 /* EEPROM 1 */
#define D_EEPROM_BUF 16 /* EEPROM ( ) */
#define D_EEPROM_TIMEOUT 8192 /* EEPROM */
#define D_EEPROM_HEAD "KOR " /* EEPROM */
#define D_EEPROM_HEADMAX 4 /* EEPROM */
#define D_EEPROM_HEADLEN 8 /* EEPROM */
#define D_EEPROM_TEMPLEN 8 /* EEPROM */
#define D_EEPROM_MAXDATA 4095 /* EEPROM (ROM /8 - 1) */
#undef RTC_WAITTIME
#define RTC_WAITTIME 20000
/* LCD */
typedef struct {
UCHAR rs o 1;
UCHAR sts : 1;
UCHAR data : 8;
} ST_LCDCMD;
/* */
#define D_LCD_CURUP 1
#define D_LCD_CURDOWN 2
#define D_LCD_X_SIZE 16 /* LCD X */
#define D_LCD_Y SIZE 2 /* LCD Y */
\
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#define D_LCD_SIZE (D_LCD_X_SIZE * D_LCD_Y_SIZE)
#define D_LCD_CGRAMSIZE (8 * 8)
#define D_LCD_UPDATECOUNT 9 /* LCD */
#define D_LCD_X SIZE 16 /* LCD X */
#define D_LCD_Y_SIZE 2 /* LCD Y */
#define D_LCD_SIZE (D_LCD_X_SIZE * D_LCD_Y_SIZE)
#define D_LCD_CGRAMSIZE (8 *8)
#define D_LCD_UPDATECOUNT 9 /* LCD */
/* LCD */
#define D_LCD_CLR 0x01 /* */
#define D_LCD_HOME 0x02 /* */
#define D_LCD_ENTRY 0x04 /* ( s */
#define D_LCD_SET 0x08 /* ON/OFF ( OFF, OFF, OFF) */
#define D_LCD_SHIFT 0x10 /* / ( */
#define D_LCD_CGRAM 0x40 /* CGRAM */
#define D_LCD_DDRAM 0x80 /* DDRAM */
/* LCD bit */
#define D_LCD_ENTRY_INC 0x02 /* ( ) */
#define D_LCD_ENTRY _SHIFT  Ox01 /* */
#define D_LCD_SET ON 0x04 /* ON */
#define D_LCD_SET_CURSOR 0x02 /* ON */
#define D_LCD_SET_BLINK 0x01 /* ON */
#define D_LCD _SHIFT DISP  0x08 /* */
#define D_LCD_SHIFT RIGHT  0x04 /* / ( ) */
/* End user code for definition. Do not edit comment generated here */
#endif

main.c( 1)
/

** Include files

#include "macrodriver.h"
#include "Ad.h"
#include "TAU.h"
#include "System.h"
#include "RTC.h"
#include "Int.h"
#include "Port.h"
#include "Serial.h"

/* Start user code for include definition. Do not edit comment generated here */
#include "String.h"
#include "Stdlib.h"

/* in ctl_lcd.c */

extern void lcd_init( void );

extern void lcd_temperature( void );

extern void lcd_curhome( void );

extern void lcd_blinkon( void );

extern void lcd_blinkoff( void );

extern void lcd_cursorright( void );

extern void lcd_cursorleft( void );

extern void lcd_cursorupdown( UCHAR direction_ );
extern void lcd_vram2lcd( void );

/* in ctl_i2c.c */

extern void i2c_initvaluie( void );

extern void i2c_eepromheaderwrite( void );

extern void i2c_eepromchk( void );

extern MD_STATUS i2c_write( USHORT dataadrs_, UCHAR *sadrs_, UINT length_ );
extern MD_STATUS i2c_randomread( USHORT dataadrs_, UCHAR *p_sadrs_ );

extern MD_STATUS i2c_read( UCHAR *p_sadrs_, UINT length_ );

/* in Serial_user.c */

extern void uart_init( void );

extern MD_STATUS uart_sendtitle( void );
extern MD_STATUS uart_senddata( void );

/* in This file. */

void initvalue( void );

void inithard( void );

void waitl00usec( UINT paral_);

void waitlmsec( UINT paral_ );

void eventcheck( void );

void pushswcheck( UCHAR *p_swnumber_, USHORT *p_repeat_);
void clocksettime( void );

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"
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/* in ctl_lcd.c */

/* Start user code for global definition. Do not edit comment generated here */

exte
exte
exte
exte
exte

/* i
exte

rn UCHAR  gLcdUpdate;

rn UCHAR  gtLcdBuffer[ D_LCD SIZE + 1 ];
rn UCHAR  gLcdCursor;

rn UCHAR  gLCDTIME[ D_LCD X SIZE ];

rn const UCHAR gLCDTEXT[][ D_LCD_X_SIZE 1;

n ctl_i2c.c */
rn UINT gl2cTemperatureCount;

UINT glmsecCounter;

UINT glmsecCounterWait;
UINT gl00usecCounterait;
UINT g50msecCounter;

UINT gRtcCounter;

ULONG  gEventflag;

USHORT gPushButtonRpeat;
UCHAR  gPushButtonNo;
UCHAR  gPushButtonNoOld;
UCHAR  gSelectAd;

USHORT gPushButtonAd;
USHORT gTemperatureAd;
USHORT gTemperatureAd2;
UINT gSecDispTime;
struct RTCCounterValue gsClockNow;
UCHAR  gUartStatus;
UCHAR  gClockStatus;

UCHAR  gTempWriteBuffer[ D_EEPROM_TEMPLEN J;

/* End user code for global definition. Do not edit comment generated here */

void main( void )

/* */
initvalue();

/* */
inithard();

waitlmsec( 5 );

/* */
while (1)

eventcheck();

/*

*k

**  Abstract: This function implements main function.
**  Parameters: None

**  Returns: None

*%

*/

/* Start user code. Do not edit comment generated here */

S

*
———————— /
/* Interval timer lmsec(chl */
/* Interval timer lmsec for wait function */
/* Interval timer 100usec for wait function(ch2 */
/* Interval timer 50msec(ch3 ) */
/* Interval timer Iminiute(rtc ) */
/* D_EV_xxxx */
/* bitd : TB Sw (INTPO) */
/* bitl @ SW1 */
/* bit2 1 SW2 */
/* bit3 : SW3 */
/* bitd : SW4 */
/* bits : SW5 */
/* bité : SW6 */
/* bit7 : SW */
/* bit8 : RAM LCD */
/* bit9 : LCD */
/* bitl0: LCD ON */
/* bitll: LCD OFF */
/* bitl2: LCD */
/* bitl3: LCD */
/* bitld: LCD */
/* bitl5: UART */
/* bitl6: EEPROM */
/* bitl7 - bit3l: reserve( ) */
/* 100msec */
/* Sw */
/* SwW */
/* AD */
/* AD 15 Sw */
/* AD 14 1 */
/* AD 13 2 */
/* =1 */
/* */
/* UART( ) */
/* */

J

/* End user code. Do not edit comment generated here */
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.

/* Start adding user code. Do not edit comment generated here */

/*

/*

/*

void initvalue()

MD_STATUS ret;
geventflag = 0;

glmsecCounter = 0O;
glmsecCounterWait = 0;
g100usecCounterWait = 0;
g50msecCounter = 0;
gRtcCounter = 0;

gSelectAd = 0;
gPushButtonRpeat = 0;
gPushButtonNo = 0;
gPushButtonNoOld = 0;
gPushButtonAd = Ox3ff;
gTemperatureAd = 0;
gTemperatureAd2 = 0;
gSecDispTime = 0;
gClockStatus = D_CLK_OFF;
gsClockNow.Year = 0x07;
gsClockNow.Month = 0x11;
gsClockNow.Day = 0x11;
gsClockNow.Hour = 0;
gsClockNow.Min
gsClockNow.Sec

0;

RTC_CounterEnable();
ret = RTC_CounterSet( gsClockNow );
if (ret 1= MD OK )
ret = RTC_CounterSet( gsClockNow );

}
RTC_CounterDisable();

void inithard()
{

/*

/*
/*

P7.6
P7.7

1;
1;

TAU_Channel0_Start();
TAU_Channell_Start();
TAU_Channel2_Start();
TAU_Channel3_Start();

/* EEPROM */
i2c_initvaluie();
i2c_eepromchk();

/* UART */
uart_init();
/* LCD */
Icd_init();

100usec

void waitl00usec( UINT paral_ )

/* 100us paral_ */
g100usecCounterWait = 0;
while ( glOOusecCounterWait < paral_ ) ;

void waitlmsec( UINT paral_ )

/* 1msec paral_ */
glmsecCounterWait = 0;
while ( glmsecCounterWait < paral_) ;

/* 2007/11/11 00:00 */

_____________ */

*/

_____________ */

[main.c]

[main.c]
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f /* _____________________________________ */
/* */
Y */
void pushswcheck( UCHAR *p_swnumber_, USHORT *p_repeat_ )

UCHAR number;
ULONG ev;
it ( gPushButtonAd < D_SW6_HIGH )
if ( gPushButtonAd < D_SW1_HIGH )
number = 1;
}
else if ( gPushButtonAd < D_SW2_HIGH )
{
number = 2;
}
else if ( gPushButtonAd < D_SW3_HIGH )
{
number = 3;
}
else if ( gPushButtonAd < D_SW4_HIGH )
{
number = 4;
}
else if ( gPushButtonAd < D_SW5 HIGH )
{
number = 5;
else
number = 6;
if ( gPushButtonNoOld == number )
’* */ A/D SW
(*p_repeat_)++;
if ( (*p_repeat ) > D_SW_REPEAT )
{
*p_swnumber_ = number;
/* SW1/SW6 */
if ( ( number '=1) && ( number '=6) )
/* SwW */
ev = 1;

ev = eQ << number;
geventflag ;= ev;

}
else
{
gPushButtonNoOld = number;
*p_swnumber_ = number;
/* SW */
ev = 1;
ev = ev << number;
gEventflag ;= ev;
) J
else
{

gPushButtonNoOl
*p_swnumber_ =
*p_repeat_ = 0

d = *p_swnumber_;
0;
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f /* _____________________________________ */
/* */
/* LCD '2007/11/11 00:00" */
/* _____________________________________ */

void clocksettime()

int i;
UCHAR udat;
MD_STATUS rdat;

if ( gClockStatus == D_CLK ON )
{ /* */

gEventflag != D_EV_LCDBLINKOFF;
for (i =0 i <DLCD X SIZE; i++)

gLCDTIMEL i ] = gtLcdBuffer[ i ]; RTC

/* */

gsClockNow.Sec = 0;

gsClockNow.Week = 0;

udat = (( gLCDTIME[ 14 ] & Oxf ) << 4) + ( gLCDTIME[ 15 ] & OxF );
gsClockNow.Min = udat;

udat = (( gLCDTIME[ 11 ] & Oxf ) << 4) + ( gLCDTIME[ 12 ] & Oxf );
gsClockNow.Hour = udat;

udat = (( gLCDTIME[ 8 ] & Oxf ) << 4) + ( gLCDTIME[ 9 ] & Oxf );
gsClockNow.Day = udat;

udat = (( gLCDTIME[ 5] & Oxf ) << 4) + ( gLCDTIME[ 6 ] & Oxf );
gsClockNow.Month = udat;

udat = (( gLCDTIME[ 2 ] & Oxf ) << 4) + ( gLCDTIME[ 3 ] & Oxf );
gsClockNow.Year = udat;

rdat = RTC_CounterSet( gsClockNow );
if ( rdat == MD_OK ) RTC (

gClockStatus = D_CLK_ENABLE; )

else

gClockStatus = D_CLK_OFF;
RTC_CounterDisable();

}
/* */
Icd_temperature();

else

{ /* */

geventflag ;= D_EV_LCDBLINKON;

for (i =0; i <DLCD X SIZE; i++ )
gtlLcdBuffer[ i ]
gtLcdBuffer[ i +

gLCDTIME[ i 1;
LCD X_SIZE 1= gLCOTEXT[ 1 1[ i 1;

D_
}
gClockStatus = D_CLK_ON;
RTC_CounterEnable();

}
geventflag = D_EV_LCD2RAM; LCD
geventflag ;= D_EV_LCDHOME;

gLcdCursor = 0;

if ( gSecDispTime & 1)
gtLcdBuffer[ 13 ] = ":";
else
gtLcdBuffer[ 13 ] = * °;

udat = (gsClockNow.Min & O0xO0f) + "0°;
gtLcdBuffer[ 15 ] = udat;

udat = ((gsClockNow.Min & 0x0f0) >> 4 )+ "0%;
gtLcdBuffer[ 14 ] = udat;

udat = (gsClockNow_Hour & 0x0f) + "0°;
gtLcdBuffer[ 12 ] = udat;

udat = ((gsClockNow_Hour & 0x0f0) >> 4 )+ "0";
gtLcdBuffer[ 11 ] = udat;

}

/* _____________________________________ */

/* */

/* LCD ""20YY/MM/DD HH:MM™ */

/* _____________________________________ */

void clock_gettime() (gsCIockNow)
UCHAR udat; LCD
gSecDispTime++;
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p
udat = (gsClockNow.Day & OxOf) + "0%;
gtLcdBuffer[ 9 ] = udat;

udat = ((gsClockNow.Day & 0x0f0) >> 4 )+ "0°;
gtLcdBuffer[ 8 ] = udat;

udat = (gsClockNow.Month & Ox0f) + "0%;
gtLcdBuffer[ 6 ] = udat;

udat = ((gsClockNow.Month & 0x0f0) >> 4 )+ "0%;
gtLcdBuffer[ 5 ] = udat;

udat = (gsClockNow.Year & 0x0f) + "0°;
gtLcdBuffer[ 3 ] = udat;

udat = ((gsClockNow.Year & 0x0f0) >> 4 )+ "0%;
gtLcdBuffer[ 2 ] = udat;

}

/* _____________________________________ */
/* EEPROM */
/* _____________________________________ */

void temperature_write()
USHORT eadrs = 0;
MD_STATUS ret;
UCHAR dat;

memset( gTempWriteBuffer, 0x00, D_EEPROM_TEMPLEN );

/* EEPROM */

i2c_eepromchk();

/* EEPROM dbyte-15byte */
gTempWriteBuffer[ O ] = gsClockNow.Year;

gTempWriteBuffer[ 1 ] = gsClockNow.Month;

gTempWriteBuffer[ 2 ] = gsClockNow.Day; EEPROM
gTempWriteBuffer[ 3 ] = gsClockNow.Hour;

gTempWriteBuffer[ 4 ] = gsClockNow.Min;

dat = (UCHAR)((gTemperatureAd * 48) / 400);
gTempWriteBuffer[ 5 ] = dat;

dat = (UCHAR)((gTemperatureAd2 * 48) / 400);
gTempWriteBuffer[ 6 ] = dat;

/* EEPROM */
it ( gl2cTemperatureCount >= D_EEPROM_MAXDATA )

gl2cTemperatureCount = 0;
/* EEPROM */

eadrs = ( gl2cTemperatureCount * D_EEPROM_TEMPLEN ) + D_EEPROM_HEADLEN;
ret = i2c_write( eadrs, gTempWriteBuffer, D_EEPROM_TEMPLEN );

waitlmsec( 5 ); EEPROM

Ef ( ret == MD_OK )

/* EEPROM */
gl2cTemperatureCount++;

i2 headerwrite();
VarEingec( g yo e ‘\—I EEPROM
}

}

/* _____________________________________ */
/* EEPROM o
/* 115200bps 8bit 1 */
/* _____________________________________ */

void serial_send()

MD_STATUS ret;
if ( glartStatus == D_SERIAL_OFF ) @ |
{

UARTO_Start();

waitlmsec( 10 );
/* */ - ,,—---{
ret = vart_sendtitle();

if (ret == MD_OK )
/*

*
/
gUartStatus = D_SERIAL_CONTINUE;

else

/* */
gUartStatus = D_SERIAL_SENDSTOP;

}
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else if ( glartStatus == D_SERIAL_START )
{ 7/ */

gUartStatus = D_SERIAL_CONTINUE;
ret = uart_senddata();
if (ret 1= MD_OK )

/* */
gUartStatus = D_SERIAL_SENDEND;

}
else if ( gUartStatus == D_SERIAL_SENDEND )

/* */

gUartStatus = D_SERIAL_OFF;
UARTO_Stop();

waitlmsec( 10 );

else
{ /* */
}
}
/* _____________________________________ */

/* D_EV_Xxxxx */
/* _____________________________________ */
void eventcheck()
{

int i;

/* INTPO */

if ( gEventflag & D_EV_INTPO )

{ /* */
geventflag &= “D_EV_INTPO;

}

/* Sw1 */
if ( gEventflag & D_EV_SW1 )
{ /* */
clocksettime();
/% 0 */ SWi
geventflag &= “D_EV_SW1;
}
/* SW2 */
if ( gEventflag & D_EV_SW2 )O——l Sw2
{

if ( ( gkcdCursor > 0 ) && ( gClockStatus == D_CLK_ON ) )

/* LCD */
gLcdCursor--;
Icd_cursorleft();

- o
geventflag &= “D_EV_SW2;
3

/* SW3 */
if ( gEventflag & D_EV_SW3 )0——' SW3
{

/* LCD */
if ( ( gtedCursor < ( D_LCD_X_SIZE - 1) ) && ( gClockStatus == D_CLK ON ) )

gLcdCursor++;
Icd_cursorright();

- o
gEventflag &= “D_EV_SW3;
}

/* SW4 */
if ( gEventflag & D_EV_SW4 )0——| Sw4 -1
{

if ( gClockStatus == D_CLK_ON )
/* LCD */
Icd_cursorupdown( D_LCD_CURDOWN );
}
/* */
gEventflag &= “D_EV_SW4;
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/* SW5 */ |
it ( gEventflag & D_EV_SW5 ) SWS
{

if ( gClockStatus == D_CLK_ON )

/* LCD */
Icd_cursorupdown( D_LCD_CURUP );
- o
geventflag &= “D_EV_SW5;

/% Si6 x/
Ef ( gEventflag & D_EV_SIi§ )0—_| SW6 UART

/* EEPROM */
serial_send();

/* */
if ( glartStatus == D_SERIAL_OFF )

/* */
gEventflag & “D_EV_SW6;
}
}

/* x/
if ( gEventflag & D_EV_SICHECK )0’—| A/D SW
{

pushswcheck( &gPushButtonNo, &gPushButtonRpeat );
/* */
geventflag &= ~D_EV_SWCHECK;

/* LCD */

if ( gEventflag & D_EV_LCDTIME_CHK )
clock_gettime();

/* */
gEventflag &= ~D_EV_LCDTIME_CHK;

/* RAM - LCD */
if ( gEventflag & D_EV_LCD2RAM )
{
/* LCD VRAM LCD VRAM */
Icd_vram2lcd();
/* */
gEventflag &= “D_EV_LCD2RAM;
}
/* LCD */
if ( gEventflag & D_EV_LCDCURMOVE )
{
/* */
Icd_curhome();
/* */
for (i =0; i < glLcdCursor; i++ )
Icd_cursorright();
}
/* */
gEventflag &= “D_EV_LCDCURMOVE;
}
/* LCD */
if ( gEventflag & D_EV_LCDHOME )
{
/* */
Icd_curhome();
/* */
geventflag &= “D_EV_LCDHOME;
}
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/* LCD OFF */
if ( gEventflag & D_EV_LCDBLINKOFF )

/* LCD OFF */
Icd_blinkoff();

/* */

gEventflag & ~D_EV_LCDBLINKOFF;

/* LCD ON */
if ( gEventflag & D_EV_LCDBLINKON )
{
/* LCD ON */
Icd_blinkon();
/* */
geventflag &= “D_EV_LCDBLINKON;
}
/* EEPROM */
if ( gEventflag & D_EV_EEPROMWRITE )
/* EEPROM */
temperature_write();
/* */

geventflag &= “D_EV_EEPROMWRITE;

/* End user code adding. Do not edit comment generated here */

RTC user.c

/
**  Global define

/* Start user code for global definition. Do not edit comment generated here */

/* ___________________ */
/* in main.c */

extern UCHAR gUartStatus;

extern UCHAR gClockStatus;

extern UINT  gRtcCounter;

extern ULONG gEventflag;

extern struct RTCCounterValue gsClockNow;

/* End user code for global definition. Do not edit comment generated here */

void CALL_RTC_ConstantPeriodINT( void )

/* Start user code. Do not edit comment generated here */

Y S

**  Abstract: This function is real-time counter constant-period interrupt service handler.
**  Parameters: None

**  Returns: None

KK */

/* UART */
if ( (gUartStatus == D_SERIAL_OFF) && (gClockStatus == D_CLK_ENABLE) )
{
RWAIT = 1;
while ( RWST == 0 ) ; UART
gsClockNow_Min = MIN; EEPROM
gsClockNow.Hour = HOUR;
gsClockNow.Day = DAY; EEPROM
gsClockNow.Month = MONTH;
gsClockNow.Year = YEAR;
RWAIT = 0;
gRtcCounter++;
it ( (gRtcCounter % D_EEPROM_WRITETIME) == 0 )
{ /* EEPROM */
gEventflag }= D_EV_EEPROMWRITE; Y,

}

/* End user code. Do not edit comment generated here */
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/
**  Global define
/

/* Start user code for global definition. Do not edit comment generated here */
/* ___________________ */
/* in main.c */
extern ULONG gEventflag;
/* End user code for global definition. Do not edit comment generated here */
/*
**  Abstract: This function is INTPO interrupt service routine.
**  Parameters: None
**  Returns: None
*% */
__interrupt void MD_INTPO( void )

/* Start user code. Do not edit comment generated here */

gEventflag }= D_EV_INTPO;

/* End user code. Do not edit comment generated here */

Ad_user.c
/
** Global define
/

/* Start user code for global definition. Do not edit comment generated here */

/* ___________________ */
/* in main.c */

extern ULONG  gEventflag;

extern UCHAR  gSelectAd;

extern USHORT gPushButtonAd;

extern USHORT gTemperatureAd;

extern USHORT gTemperatureAd2;

/* End user code for global definition. Do not edit comment generated here */

.2
**  Abstract: This function is INTAD interrupt service routine.

**  Parameters: None

**  Returns: None

KK */

__interrupt void MD_INTAD( void )
{ /* Start user code. Do not edit comment generated here */
AD_Stop();
?Witch ( gSelectAd )

case 0 :
AD_Read( &gPushButtonAd );

SW A/D

geventflag ;= D_EV_SWCHECK;
break;

break;

case 2 :
AD_Read( &gTemperatureAd2 );

2 A/D

case 1 :
AD_Read( &gTemperatureAd ); ."’_l 1 A/D

break;

default :
break;

}

gSelectAd++;
1f ( gSelectAd >= 3)

gSelectAd = 0;

/* End user code. Do not edit comment generated here */
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#include "AD.h"

/* in ctl_lcd.c */

extern void lcd_temperature( void );

/* End user code for include definition. Do not edit comment generated here */

/* Global define

/* Start user code for include definition. Do not edit comment generated here */

Y A i */
/* in main.c */

extern UINT glmsecCounter;

extern UINT glmsecCounterWait;

extern UINT g100usecCounterWait;

extern UINT g50msecCounter;

extern ULONG  gEventflag;

extern UCHAR  gSelectAd;

extern UCHAR  gClockStatus;

/* in ctl_lcd.c */

extern UCHAR  glLcdUpdate;

/* End user code for global definition. Do not edit comment generated here */

/* Abstract: This function is INTTMO1l interrupt service routine.
*k

/* Start user code for global definition. Do not edit comment generated here */
*

} %
AD_Start();

/* */
if ( (gClockStatus == D_CLK_OFF) ;i (gClockStatus == D_CLK_ENABLE) )
{ /* */

Icd_temperature();

*/
__interrupt void MD_INTTMO1( void )
{
/* Start user code. Do not edit comment generated here */
glmsecCounter++;
glmsecCounterWait++;
/* End user code. Do not edit comment generated here */
}
/* Abstract: This function is INTTMO2 interrupt service routine.
*%x */
__interrupt void MD_INTTMO2( void )
/* Start user code. Do not edit comment generated here */
g1l00usecCounterWait++;
/* End user code. Do not edit comment generated here */
}
/* Abstract: This function is INTTMO3 interrupt service routine.
*k */
__interrupt void MD_INTTMO3( void )
{
/* Start user code. Do not edit comment generated here */
g50msecCounter++;
50ms
switch ( gSelectAd )
{
case 0 :
AD_SelectADChannel ( ADCHANNEL15 );
break;
case 1 - 50ms 3 A/D
AD_SelectADChannel ( ADCHANNEL14 );
break;
case 2 :
AD_SelectADChannel ( ADCHANNEL13 );
break;
default :
break;

/* LCD */
gLcdUpdate++;

if ( gLcdUpdate > D_LCD_UPDATECOUNT )
{
gLcdUpdate = 0;
geventflag ;= D_EV_LCD2RAM;
if ( gClockStatus == D_CLK_ENABLE )

geventflag }= D_EV_LCDTIME_CHK;
y ! <

3
/* End user code. Do not edit comment generated here */

L}
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/* Start user code for include definition. Do not edit comment generated here */
#include "String.h"

#include "Stdlib.h"

#include "Stdio.h"

/* in ctl_i2c.c */

extern MD_STATUS i2c_eepromread( USHORT datano_ );

/* End user code for include definition. Do not edit comment generated here */
#include "user_define.h"

/* Start user code for global definition. Do not edit comment generated here */
/* ___________________ */

/* in main.c */

extern UCHAR  gUartStatus;

/* in ctl_i2c.c */

extern UCHAR  gl2cStatus;

extern MD_STATUS gl2cErrorflag;

extern UINT gl2cTemperatureCount;

extern UCHAR  gl2cReadBuffer[ D_EEPROM_BUF + 4 1];

/* in ctl_lcd.c */
extern UCHAR  gLCDTIME[ D_LCD X_SIZE ];

/* _______________ */

/* UART ¥n¥r */

const UCHAR titlel[] = { "¥n¥rDate Time Templ  Temp2¥n¥r ¥n¥r" };
const UCHAR title2[] = { "¥n¥rNo Datall¥n¥r" };

char gUartBuffer[ 128 ]; /* UART */
USHORT gUartSendCount; /* UART */
/* End user code for global definition. Do not edit comment generated here */

/*

**  Abstract: This function is a callback function of UARTO.

**  Parameters: None

**  Returns: None

*k */

void CALL_UARTO_Send( void )
{

/* Start user code. Do not edit comment generated here */
if ( glartStatus == D_SERIAL_SENDSTOP )

gUartStatus = D_SERIAL_SENDEND;

}

else if ( gUartStatus == D_SERIAL_CONTINUE )
guartStatus = D_SERIAL_START;

/* End user code. Do not edit comment generated here */

}

/*

** Abstract: This function callback function open for users operation when 11CO master error.
**  Parameters: flag: status flag

**  Returns: None

*% */

void CALL_I1CO_MasterError( MD_STATUS flag )
{

/* Start user code. Do not edit comment generated here */
gl2cErrorflag = flag;

gl2cStatus = D_I12C_OFF;

/* End user code. Do not edit comment generated here */

}

/*

** Abstract: This function callback function open for users operation when 11CO master receive finish.
**  Parameters: None

** Returns: None

*x */

void CALL_I1CO_MasterReceiveEnd( void )
{

/* Start user code. Do not edit comment generated here */
SPTO = 1;

gl2cErrorflag = MD_MASTER_RCV_END;

gl2cStatus = D_I12C_OFF;

/* End user code. Do not edit comment generated here */

}

/*

**  Abstract: This function callback function open for users operation when 11CO master transmit finish.
**  Parameters: None

**  Returns: None

*%* */

void CALL_I1CO_MasterSendEnd( void )
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,
{ /: Start user code. Do not edit comment generated here */
éf ( ngcStatus == D_I2C_WRITE ) /
éPTO =1;

}

gl2cErrorflag = MD_MASTER_SEND_END;

gl2cStatus = D_I12C_OFF;

/* End user code. Do not edit comment generated here */

3

/* Start adding user code. Do not edit comment generated here */

/* UART

Y 2
void uart_init()

gUartStatus = D_SERIAL_OFF;
gUartSendCount = 0;

Y
/* UART

MD_STATUS uart_sendtitle()
{

MD_STATUS ret;
USHORT len;
UCHAR dat;

it ( gl2cTemperatureCount != 0 )
{

gUartSendCount = 0;

len = sizeof( titlel );
UARTO_SendData( titlel, len );
ret = MD_OK;

else

{ /* */
len = sizeof( title2 );
UARTO_SendData( title2, len );
ret = MD_ERROR;

return ret;

/% o o e e e e e e e e e e e e e e e e e e e e e e e oo -
/* UART

MD_STATUS uart_senddata()

MD_STATUS ret = MD_ERROR;
USHORT len;
UCHAR dat;

memset( gUartBuffer, 0x00, sizeof(gUartBuffer) );
if ( gUartSendCount < gl2cTemperatureCount )

ret = i2c_eepromread( gUartSendCount );
if (ret == MD_OK )

/* */

dat = ( (gl2cReadBuffer[ 0 ] & Oxf0) >> 4 ) + "0
gUartBuffer[ 2 ] = dat;
dat = (gl2cReadBuffer[ 0 ] & Oxf) + "0°;
gUartBuffer[ 3 ] = dat;
dat = ( (gl2cReadBuffer[ 1] & 0xf0) >> 4 ) + *0%;
gUartBuffer[ 5 ] = dat
dat = (gl2cReadBuffer[ 17 & 0xf) + "0%;
gUartBuffer[ 6 ] =
dat = ( (gl2cReadBuffer[ 2] & 0xf0) >> 4 ) + "0°;
gUartBuffer[ 8 ] = dat;
dat = (gl2cReadBuffer[ 2] & 0xf) + "0;
gUartBuffer[ 9 ] = dat;
dat = ( (gl2cReadBuffer[ 3] & 0xf0) >> 4 ) + "0";
gUartBuffer[ 11 ] = dat;
dat = (gl2cReadBuffer[ 3 ] & Oxf) + "0°;
gUartBuffer[ 12 ] = dat;
dat = ( (gl2cReadBuffer[ 4 ] & Oxf0) >> 4 ) + "0°;
gUartBuffer[ 14 ] = dat;
dat = (gl2cReadBuffer[ 4 ] & Oxf) + "0°;
gUartBuffer[ 15 ] = dat
gUartBuffer[ 16 ] = * *°;

\ gUartBuffer[ 17 ] = * °;

*/
*/
*/

*/
*/
*/

*/

*/
*/

memcpy( gUartBuffer, gLCDTIME, D_LCD_X SIZE ); /* gLCDTIME = "2007/11/11 00:00" */
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( / 1 x/
sprintf( &gUartBuffer[ 18 ], "@%3d", gl2cReadBuffer[ 5] );
gUartBuffer[ 22 ] = " *;
gUartBuffer[ 23 ] = * *;
/* 2 */

sprintf( &gUartBuffer[ 24 ], "@%3d¥n¥r", gl2cReadBuffer[ 6 ] );
len = strlen( gUartBuffer );

/* UART */
ret = UARTO_SendData( (UCHAR *)gUartBuffer, len );

}
gUartSendCount++;

return ret;

\_/* End user code adding. Do not edit comment generated here */

ctl_i2c.c( D EEPROM

-
/* EEPROM 7
/* 0000h - 00007h */
/* "KOR",0 4 byte */
/* xxxxh 2 byte ( 0 - 65535 )
/* xxxxh 2 byte EEPROM
/* 0008h - xxxxh (8byte )
/* yy/mm/dd hhzmm 5 byte
/* 1 1 byte */
/* 2 1 byte */
/* ______________________________________________________________________________________________________ */
/
** Include files

/

#include "macrodriver.h"
#include "Serial.h"
#include "System.h"
#include "String.h"
#include "Stdlib.h"
#include "user_define.h"
/* in main.c */
extern void waitlmsec( UINT paral_);
/* in This file. */
MD_STATUS i2c_write( USHORT dataadrs_, UCHAR *p_sadrs_, UINT length_ );
MD_STATUS i2c_randomread( USHORT dataadrs_, UCHAR *p_sadrs_ );
MD_STATUS i2c_read( UCHAR *p_sadrs_, UINT length_);
MD_STATUS i2c_eepromread( USHORT datano_ );
/* ___________________ */
/* in main.c */
extern ULONG gEventflag;
/* _______________ */
UCHAR  gl2cStatus; /* 12C */
UCHAR  gl2cReadBuffer[ D_EEPROM BUF + 4 ]; /* 12C EEPROM */
UCHAR  gl2cBuffer[ D_EEPROM_BUF + 4 ]; /* 12C EEPROM */
USHORT gl2cEepromiriteAdrs; /* 12C EEPROM */
USHORT gl2cEepromReadAdrs; /* 12C EEPROM */
MD_STATUS gl2cErrorflag; /* 12C */
UINT gl2cTemperatureCount; /* 12C EEPROM */
const UCHAR gHeaderCheckString[] = D_EEPROM_HEAD;  /* EEPROM */
/* ___________________________________ */
/* 12¢c */
/* ___________________________________ */

void i2c_initvaluie( void )

gl2cStatus = D_I2C_OFF;
gl2cErrorflag = MD_OK;

3

/* ___________________________________ */
/* EEPROM */
/* ___________________________________ */

void i2c_eepromheaderwrite( void )

UCHAR buf[ D_EEPROM HEADLEN + 1 T;
int flag = 0, 1i;

memset( buf, 0x00, sizeof( buf ) );
for (1 = 0; i < D_EEPROM_HEADMAX; i++ )

buf[ i ] = gHeaderCheckString[ i ];

\

3
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}

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

{

buf[ D_EEPROM_HEADMAX ] = (UCHAR)(gl2cTemperatureCount & Oxff );

buf[ D_EEPROM_HEADMAX + 1 ] = (UCHAR)((gl2cTemperatureCount & Oxff00) >> 8);
flag = 12c_write( 0, buf, D_EEPROM HEADLEN );

waitlmsec( 5 );

}
/* ___________________________________ */
/* EEPROM */
/* EEPROM 0000h 0007h */
/* ___________________________________ */
void 12c_eepromchk( void )
UCHAR buf[ D_EEPROM_HEADLEN + 1 ];
int flag = 0, i;
memset( buf, 0x00, sizeof( buf ) );
gl2cTemperatureCount = 0;
flag = 12c_randomread( 0x0000, buf );
waitlmsec( 5 );
if ( flag == MD_OK )
{
flag = 12c_read( &buf[ 1 ], (D_EEPROM_HEADLEN - 1) );
waitlmsec( 5 );
if ( flag == MD_OK )
for ( 1 = 0; i < D_EEPROM_HEADMAX; i++ )
if ( buf[ i ] !'= gHeaderCheckString[ i ] )
{
break;
oo
if (1 == D_EEPROM_HEADMAX )
/* 0K */
gl2cTemperatureCount = buf[ D_EEPROM_HEADMAX ]
+ buf[ D_EEPROM_HEADMAX + 1 ] * 256;
}
}
}
}
/* ___________________________________ */
/* EEPROM */
/* gl2cReadBuffer */
/* ___________________________________ */

MD_STATUS i12c_eepromread( USHORT datano_ )

MD_STATUS ret;
memset( gl2cReadBuffer, 0x00, sizeof( gl2cReadBuffer ));

gl2cEepromReadAdrs = ( datano_ * D_EEPROM_TEMPLEN ) + D_EEPROM_HEADLEN;
ret = i12c_randomread( gl2cEepromReadAdrs, gl2cReadBuffer );

waitlmsec( 5 );

;f ( ret == MD 0K ) EEPROM

ret = i2c_read( &gl2cReadBuffer[ 1 ], (D_EEPROM_TEMPLEN - 1) );
waitlmsec( 5 );

return ret;

___________________________________ */
EEPROM */

*/

dataadrs_ : EEPROM */
*p_sadrs_ : */
length_ : */
___________________________________ */

MD_STATUS i2c_write( USHORT dataadrs_, UCHAR *p_sadrs_, UINT length_ )

UINT cnt;
MD_STATUS ret;

memset( gl2cBuffer, 0x00, sizeof( gl2cBuffer ));
gl2cEepromWriteAdrs = (USHORT)dataadrs_;

gl2cBuffer[ 0 ] = (UCHAR)(( gl2cEepromiriteAdrs & Oxff00 ) >> 8);
gl2cBuffer[ 1 ] = (UCHAR)(( gl2cEepromWriteAdrs & Oxff ));
memcpy( &gl2cBuffer[ 2 ], p_sadrs_, length_);

gl2cStatus = D_I2C_WRITE;

/* EEPROM AO HIGH */
ret = 11CO_MasterSendStart( D_EEPROM_CODE, gl2cBuffer, (length_ + 2), 1);
gl2cErrorflag = ret;
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cnt = D_EEPROM_TIMEOUT;
while ( gl2cStatus == D_I2C_WRITE )
{

cnt--;
if (ent==0)

gl2cErrorflag = MD_RESOURCEERROR;

ret = gl2cErrorflag;
break;

return ret;

}

/* ___________________________________ */
/* EEPROM 1 */
/* */
/* dataadrs_ : EEPROM */
/* EEPROM */
/* *p_sadrs_ : */
/* ___________________________________ */

MD_STATUS 1i2c_randomread( USHORT dataadrs_, UCHAR *p_sadrs_ )
{

UINT cnt;
MD_STATUS ret;

gl2cEepromReadAdrs = (USHORT)dataadrs_;

gl2cBuffer[ 0 ] = (UCHAR)(( gl2cEepromReadAdrs & Oxff00 ) >> 8);
gl2cBuffer[ 1 ] = (UCHAR)(( gl2cEepromReadAdrs & Oxff ));

ret = 11CO_MasterSendStart( D_EEPROM_CODE, gl2cBuffer, 2, 1 );
gl2cErrorflag = ret;

gl2cStatus = D_I2C_READSET;

if (ret =M 0K)

{

cnt = D_EEPROM_TIMEOUT;
while ( gl2cStatus == D_I12C_READSET )

cnt--;
if (ent==0)
{

gl2cErrorflag = MD_RESOURCEERROR;

ret = gl2cErrorflag;
break;

¥
if ( '(gl2cErrorflag & MD_ERRORBASE) )
{

gl2cStatus = D_12C_READDATA;

ret = 11CO_MasterReceiveStartRandom( D_EEPROM_CODE, p_sadrs_, 1, 1 );
if (ret ==MD_OK )

cnt = D_EEPROM_TIMEOUT;

while (“gl2cStatus == D_I2C_READDATA )
{

cnt--;

if (cnt==0)

gl2cErrorflag = MD_RESOURCEERROR;
ret = gl2cErrorflag;
break;

}
}
}

return ret;
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(/* ___________________________________ */
/* EEPROM */
/* */
/* *p_sadrs_ : */
/* EEPROM */
/* length_ */

*

Y A Tl */
MD_STATUS i2c_read( UCHAR *p_sadrs_, UINT length_ )
{

UINT cnt;
MD_STATUS ret;

ret = 11CO_MasterReceiveStart( D_EEPROM_CODE, p_sadrs_, length_, 1 );
gl2cStatus = D_I12C_READDATA;
if (ret == MD_OK )

cnt = D_EEPROM_TIMEOUT;
while ( gl2cStatus == D_I12C_READDATA )
{

cnt--;
if (cnt==0)

gl2cErrorflag = MD_RESOURCEERROR;

ret = gl2cErrorflag;
break;

¥
}

return ret;

)

ctl_lcd.c 1
/

** Include files

#include "macrodriver.h"
#include "Int.h"
#include "RTC.h"
#include "System.h"
#include "String.h"
#include "Stdlib.h"
#include "user_define.h"

/* in main.c */
extern void waitl00usec( UINT paral_);
extern void waitlmsec( UINT paral_);

/* in This file. */
void lcd_temperature( void );

/* ___________________ */

/* in main.c */

extern ULONG gEventflag;

extern USHORT gTemperatureAd;extern USHORT gTemperatureAd2;

/* _______________ */

ST_LCDCMD  gtLcdCmd; /* LCD

UCHAR  gLcdUpdate; /* LCD

UCHAR  gtLcdBuffer[ D_LCD_SIZE + 1 ]; /* LCD RAM 16 X2
UCHAR  gLcdCursor; /* LCD

UCHAR  gLCDTIME[ D_LCD_X_SIZE ] = "2007/11/11 00:00"; /* LCD

const UCHAR gLCDTEXT[][ D_LCD X_SIZE ] =
{

" 1: 20, /* 1
" N 2
1

const UCHAR gtCgramData[] =
{ /* LCD */

0x08, 0x14, 0x08, 0x07, 0x08, 0x08, 0x08, 0x07,
0x00, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,
0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,
0x00, 0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f, Ox1f,
0x00, 0x00, 0x00, 0x00, Ox1f, Ox1f, Ox1f, Ox1f,
0x00, 0x00, 0x00, 0x00, 0x00, Ox1f, Ox1f, Ox1f,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Ox1f, Ox1f,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Ox1f

*/
*/
*/
*/

*/
*/
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void lcd_write8bit( UCHAR rs_, UCHAR status_, UCHAR data_ )
UCHAR Icddata;

/* RS : */
Icddata = rs_;

/*E : */
Icddata }= (status_ << l)
/* DB : 8bit

Icddata 1= (data_ << 2);

/* */

P8 = lcddata;
waitlOOusec( 1 );

/* Low */
P8.1 = 0;
waitl00usec( 1 );

void lcd_writedbit( UCHAR rs_, UCHAR status_, UCHAR data_ )
{
UCHAR lcddata, dat;

/* RS : */
Icddata = rs_;

/*E */
chdata 1= (status_ << 1);

/* DB : 4bit */

dat = (data_ & 0xf0) >> 1;
Icddata }= dat;

/* */
P8 = lcddata;
waitl00usec( 2 );

/* Low */

P8.1 = 0;

waitl00usec( 2 );

/* RS : */
Icddata = rs_;

/*E */
chdata 1= (status_ << 1);

/* DB : 4bit */

dat = (data_ & 0x0f) << 3;
Icddata }= dat;

/* */
P8 = lcddata;
waitl00usec( 2 );

/* Low =/

P8.1 = 0;

wauthOusec( 2);
}
/* _____________________________________ */
/* LCD =/

K o o e m m m e = - */

void led_init()
t

int i;

UCHAR dat;

gLcdUpdate = 0;
gLcdCursor = 0;
memset( gthdBuffer " ", sizeof(gtLcdBuffer) );

led_writedbit( 0, 1, 0x38 ); /* 8hit x/ ON
waitlmsec( 100 );

Icd_write8bit( 0, 1, 4 ); /* 4bit */

gtLcdCmd.rs = 0; /* */

gtLcdCmd.sts = 1;

gtlLcdCmd.data = D_LCD_FUNC ! D_LCD_2LINE;

Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtLcdCmd.data );
waitlmsec( 100 );
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[ /* */
gtlcdCmd.rs = 0;
gtlLcdCmd.sts = 1;
gtLcdCmd.data = D_LCD_ENTRY ! D_LCD_ENTRY_INC;
Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtLcdCmd.data );
waitlmsec( 5 );
/* ON, OFF, OFF */
gtlcdCmd.rs = 0;
gtlLcdCmd.sts = 1;
gtLcdCmd.data = D_LCD SET ' D_LCD_SET ON;
Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtLcdCmd.data );
waitlmsec( 5 );
/* */
Icd_writedbit( 0, 1, D_LCD _CLR );
waitlmsec( 10 );
/* CGRAM */
Icd_writedbit( 0, 1, D_LCD_CGRAM );
for (1 =0; i1 < D_LCD_CGRAMSIZE; i++ )
{
/* CGRAM */
dat = gtCgramData[ 1 ];
Icd_writedbit( 1, 1, dat );
waitl0Ousec( 1 );
}
}
/* _____________________________________ */
/* */
Y 2 */
void lcd_temperature( )
N LCD
int i;
UCHAR numi[ 7 ], num2[ 7 ];
UINT templ, temp2;
/* */
templ = (gTemperatureAd * 48) / 400;
temp2 = (gTemperatureAd2 * 48) / 400;
itoa( templ, (char *)numl, 10 );
itoa( temp2, (char *)num2, 10 );
for (1 =0; 1 <D_LCD X SIZE; i++)
gtLcdBuffer[ 1 + D_LCD_X SIZE ] = gLCDTEXT[L O J[ i 1;
gtLcdBuffer[ 7 + D_LCD_X_SIZE ] = numl[ O ];
gtLcdBuffer[ 8 + D_LCD _X_SIZE ] = numi[ 1 ];
if (numl[1]1'=0)
gtLcdBuffer[ 9 + D_LCD X SIZE ] = 0; /* */
gtLcdBuffer[ 13 + D_LCD_X SIZE ] = num2[ 0 ];
gtLcdBuffer[ 14 + D_LCD X SIZE ] = num2[ 1 ];
if(num2[1]1'=0)
gtLcdBuffer[ 15 + D_LCD X_SIZE ] = 0; /* */
}
/* _____________________________________ */
/* LCD */
/* _____________________________________ */
void lcd_curhome()
/* */
lcd writedbit( 0, 1, D_LCD_HOME );
waitlmsec( 10 );
/* _____________________________________ */
/* LCD ON */
/* _____________________________________ */
void lcd_blinkon()
{
/* ON, OFF, ON */
gtLcdCmd.rs = 0;
gtlLcdCmd.sts = 1;
gtlLcdCmd.data = D_LCD_SET ! D_LCD SET ON ! D_LCD_SET BLINK;
Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtLcdCmd.data );
waitlmsec( 20 );
L}
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( /* _____________________________________ */
/* LCD OFF */
Y */
void lcd_blinkoff()

{
/* ON, OFF, OFF */
gtLcdCmd.rs = 0;
gtLcdCmd.sts = 1;
gtlLcdCmd.data = D_LCD_SET } D_LCD_SET_ON;
Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtlLcdCmd.data );
waitlmsec( 20 );
}
/* _____________________________________ */
/* LCD */
Y */
void lcd_cursorright()
gtlcdCmd.rs = 0;
gtlLcdCmd.sts = 1;
gtlLcdCmd.data = D_LCD_SHIFT |} D_LCD_SHIFT_RIGHT;
Icd_writedbit( gtLcdCmd.rs, gtlLcdCmd.sts, gtlLcdCmd.data );
waitlmsec( 10 );
}
/* _____________________________________ */
/* LCD */
/* _____________________________________ */
void lcd_cursorleft()
gtlLcdCmd.rs = 0;
gtlLcdCmd.sts = 1;
gtlLcdCmd.data = D_LCD_SHIFT;
Icd_writedbit( gtLcdCmd.rs, gtLcdCmd.sts, gtlLcdCmd.data );
waitlmsec( 10 );
}
4 e
/0 9 o | 0 9
/* _____________________________________ */
void lcd_0_ 9 input( UCHAR *num_, UCHAR move_ )
it ( (*num_ >= "0%) }} (*num_ <= "9%) )
if ( move_ == D_LCD_CURUP )
if (*num_ 1= "9")
C'num_)++;
else
if (*num_ 1= "0")
*num_)--;
}
}
}
Y A . ?
reee — C (0 ) 0 1
/* _____________________________________ */
void lcd_0_1_input( UCHAR *num_, UCHAR move_ )
it ( (Cnum_ >= "0") }} (*num_ <= "1%) )
if ( move_ == D_LCD_CURUP )
if (*'num_ 1= "1%)
Cnum_)++;
else
if (*num_ 1= "0")
*num_)--;
}
}
J
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jz 0, T — (?(i ) 0 2
void lcd_0_2_input( UCHAR *num_, UCHAR move_) ’
it ( (Cnum_ >= "0%) }} (*num_ <= "2%) )
if ( move_ == D _LCD CURUP )
if (num_ 1= "27)
Cnum_)++;
else
if (*num_ 1= "0%)
*num_)--
} }
. s | (0 ) 0 3
/0 3
2 */

void lcd_0_3 input( UCHAR *num_, UCHAR move_ )
if ( (num_ >= "0") ;1 (*num_ <= *3%) )
if ( move_ == D_LCD_CURUP )
if (*num_ 1= "3%)

Cnum_)++;
else
if (*num_ 1= "0%)
*num_)--
}

void lcd_0 5 input( UCHAR *num_, UCHAR move_ )
it ( (*num_ >= "0%) }} (*num_ <= "5%) )
if ( move_ == D _LCD _CURUP )
if (*num_ 1= °5%)

(*num_)++;

else
if (*num_ 1= "0")

*num_)--;

void lcd_cursorupdown( UCHAR direction_ )
switch ( gLcdCursor )

case 2: /* */

case 3:
Icd_0 9 input( &gtLcdBuffer[ gLcdCursor ], direction_ );
break;

case 5: /* ( ) */
Icd_0 1 input( &gtLcdBuffer[ gLcdCursor ], direction_ );
break;

.

*/
*/
*/
*/
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case 6: /* ( ) */
if ( gtLcdBuffer[ gLcdCursor-1 ] == "0" )

Icd_0 9 input( &gtLcdBuffer[ glLcdCursor ], direction_ );
else

Icd_0_2 input( &gtLcdBuffer[ glLcdCursor ], direction_ );

break;

case 8: /* ( ) */
Icd_0_ 3 input( &gtLcdBuffer[ gLcdCursor ], direction_ );
break;

case 9: /* ( ) */

if ( gtLcdBuffer[ gLcdCursor-1 ] == "3" )
Icd_0_1 input( &gtLcdBuffer[ glLcdCursor ], direction_ );

else
Icd_0_9 input( &gtLcdBuffer[ glLcdCursor ], direction_ );
}
break;
case 11: /* ( ) */
Icd_0 2 input( &gtLcdBuffer[ glLcdCursor ], direction_ );
break;
case 12: /* ( ) */

if ( gtLcdBuffer[ gLcdCursor-1 ] == 2% )
Icd_0 3 input( &gtLcdBuffer[ glLcdCursor ], direction_ );
else

Icd_0_9 input( &gtLcdBuffer[ glLcdCursor ], direction_ );

}
break;
case 14: /* ( ) */
Icd_0 5 input( &gtLcdBuffer[ gLcdCursor ], direction_ );
break;
case 15: /* ( ) */
Icd_0 9 input( &gtLcdBuffer[ gLcdCursor ], direction_ );
break;
default :
break;
}
geventflag = D_EV_LCD2RAM;
geventflag ;= D_EV_LCDCURMOVE;

K o o o e 2 */
/* LCD VRAM LCD VRAM */
/* ____________________________________ */
void lcd_vram2lcd()

{ ) LCD LCD VRAM
UINT 1;
UCHAR dat;
/* DDRAM */

Icd_writedbit( 0, 1, D_LCD DDRAM );
waitlmsec( 1 );

for (i1 =0; i < (D_LCD_SIZE/2); i++)
{

/* DDRAM */
dat = gtLcdBuffer[ i ];

Icd writedbit( 1, 1, dat );
waitl00usec( 1 );

3

/* DDRAM */

Icd_writedbit( 0, 1, D_LCD _DDRAM + 0x40 );
waitlmsec( 1 );

for (1 =0; 1 < (D_LCD_SIZE/2); i+t )

{
/* DDRAM */
dat = gtLcdBuffer[ i + D_LCD X SIZE ];
Icd_writedbit( 1, 1, dat );
waitl00usec( 1 );

waitlmsec( 1 );
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(1) ®

XP
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@ XP(eXtreme Programming
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(2) ®

(1.8V 5.5V)
(8/16/32 )

( Applilet2 ?)
OK
8/16/32 ROM
ROM /

SPE LN @@
- = S =
(>} o < oo
o° - = —-1l-1!I|II:EIIIIIIII!IIB
o (-]
P o 7

@

MINICUBE2 http://www.necel.com/micro/ja/development/asia/minicube2/minicube2.html
MINICUBE2
CPU 8 32 1
CPU
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(1)

p
1
\
1.
#define "D
[user_define.h]
#define D_EV_INTPO 0x0000001  /* INTPO */
#define D_EV_SWCHECK 0x0000080  /* SW A/D */
#define D_EV_UARTSEND 0x0008000  /* UART */
define EV
2.
” g”
p / t
Applilet2
glmsecCounter -
gpUserBuffer -
gtLcdBuffer[32] -
3.
{3
if (xx) { if ( xx)
} > { -
}
for ( xx ) { for ( xx )
} - { -
N }
i
4.
- ( )
MD_STATUS 12c_write( USHORT dataadrs , UCHAR *p_sadrs , UINT length_ )
dataadrs_ -
*p_sadrs_ -
length. -
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(2)

void function( UCHAR para_ )
{
size_t *psize;
psize = malloc(100);
if ( psize == NULL )
return;
if (para_==0)
return;

free(-psize );

v

void function( UCHAR para_ )
{

size_t *psize;
psize = malloc(100);
if ( psize = NULL )

{
if (para_!=0)
{

1

free( psize );|
}
¥ ]

1

int function( void ) int function( void )
{ t
switch ( xx ) int ret = 0;
{ switch ( xx )
case XX : {
| return 1; | _ case XX :
break; > ret = 1;
case XXX : break;
| return 2; | case XXX :
break; ret =2;
default : break;
return 3; default :
break; ret =3;
} break;
retrun 0; }
| retrun ret; |
1
/ 1
78KOR/KG3 QB-78KORKG3-TB

1

100
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100%
100% /

) HALT

HALT
HALT

HALT
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TXC-1 0SC TXC-1 0SC
5.000MHz 1.000MHz

® T.0.Cxx | ® T.0.Cxx

NEC y
V850ES/JG3L
M PD70F3738GC
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78KOR

http://ww_necel .com/micro/ja/freesoft/78k0r/kx3/

RA78KOR( PM+ )
CC78KOR

78KOR/Kx3  Applilet2

78KOR/Kx3

https://www5_necel .com/micro/tool_reg/0dsListTool .do?code=460&lang=ja

1D78KOR-QB
PM+
Applilet2 for 78KOR/Kx3 —>
CC78KOR -
RA78KOR
' DF781188

1D78KOR-QB . o~ |
(MINICUBE2 MINICUBE2 S (B-TBKORKG3-TB |
) ————————
MINICUBE2 QB-78KORKG3-TB
MINICUBEZ2

http://ww_necel .com/micro/ja/development/asia/minicube2/minicube2.html
MINICUBE2 URL

CPU ( )
MINICUBE2 WEB
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\ /
V

3

http://ww._necel .com/micro/ja/campaign/allflash-zemi/
1

CPU

A/D

O ~NO OIS, WDN P

http://ww._necel .com/micro/ja/eLearning/

78K0/KE2

78K0S/Kx1+

URL
http://www.necel.com/seminar/ja/
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A/D
http://ww._necel .com/micro/ja/designsupports/sampleprogram/78k0/
6x8 A/D SW 1
6 SW
12C (FAQ )
http://ww_necel .com/ja/faq/mi78k/_78iic.html
WEB FAQ 12C
12C
12C
12C STTO  SPTO
EEPROM  12C ( )
12C [78K 1
12C [ ]
12C [ 1
EEPROM [ 1
12C [78KOR 1
78KOR
12C 78K0/Kx
9 [ 1
FAQ NEC
FAQ

http://www.necel.com/ja/faq/
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