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M16C/Tiny

: M16C/26A, 26, 28, 29

M16C/26A, 26, 28, 29 SFR( M16C
3.
(1) A0
1
Xcin = 32.768kHz
(2) A0 €17
(3) AO “1’,
4) A0 “€17”
RAM
RAM 16
(5) 1 1 1
4,
4.1
1
main RAM
time set
date set
leap year check
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M16C/Tiny
4.2
2
M16C/26A
TN-16C-119A
M16C/26, 28, 29
2
PRCR 000Ah 01h PD9 PACR S4C NDDR
04h
00h CMO CM1 CM2 ROCR PLCO PCLKR
CCLKR
2 71
g
o
g
PACR 025Dh 04h 0 2
001 ... 42 M16C/26A
010 ... 64 M16C/28, 29
011 ... 80 M16C/28, 29
100 ... 48 M16C/26A
PRCR 2 717
PACR
M16C/26
IFSR2A 2 035Eh 01h 0 717
M16C/26A, 28
0 707
M16C/29
0
M16C/26
CMO 0 0006h 18h
Xcin-Xcout Xcin-Xcout High
P90 M16C/28
(TN-16C-119A)
TABSR 0380h 00h A0
01h A0
TAOMR A0 0396h CoOh fc32
TAO A0 0386h 03FFh A0
(400-1)h
TAOIC A0 0055h 00h 0
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4.3 RAM
3 RAM
3 RAM
RAM
sec cnt 16 lbyte main, time_set
min_cnt 16 1byte main, time_set
hour cnt 16 lbyte main, time_set
day cnt 16 lbyte main, time set,
date set,
leap year check
week _cnt 16 lbyte main, time_set
0x00:
0x01:
0x02:
0x03:
0x04:
0x05:
0x06:
month_cnt 16 lbyte main, date set,
leap year check
year cnt 16 2byte main, date set,
leap year check
4.4 ROM
4 ROM
4 ROM
ROM
day max_tbl[12] 16 12byte leap year check
[0] 1 .. xIF 31
[1] 2 ...0x1C 28
[2] 3 .. Ox1IF 31
[3] 4 ... OxlE 30
[4] 5 .. Ox1IF 31
[6] 6 ... OxlE 30
[6] 7 .. Ox1IF 31
[7] 8 ... OxIF 31
[8] 9 ... Ox1E 30
[9] 10 .. Ox1F 31
[10] 11 ... 0x1IE 30
[11] 12 .. OxIF 31
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5.
M16C/26A
( m?in D
| | |
0 1 1 CMO
Xcin-Xcout
Xcin-Xcout High
CLKOUT P90
|
| |
|
| | |
\ 2 \ 2 PACR
|
| |
|
| . |
| A0 |
|
A0
fc32
| A0 | 400-1h 3 | 3 A0 1
I A0
| o 0o | 400-1 h
|
| . |
| |
( ]
|
‘ ‘ time_set() ‘ ‘
e
L whllle(l) )
C end D
1 main
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( time_set

)

NO
YES
|
0
NO
YES
|
0
NO
YES
|
|
0
|
date set()
NO
YES

C end

time_set
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( date set )
NO
YES
leap year check()
NO
YES
|
1
l<
I‘
NO
YES
|
1
NO
9999
YES
1
[
|‘
( end
3 date set
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M16C/Tiny

6.1 M16C/26A

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

/*

/* M16C/26A Program Collection

/*

/* FILE NAME -  rjjO5b0849 src.c

/* CPU : M16C/26A Group

/* FUNCTION :  Real Time Clock function
/* HISTORY :  2005.06.30 Ver 1.00

/*

/* Copyright(C)2005, Renesas Technology Corp.
/* Copyright(C)2005, Renesas Solutions Corp.
/* All rights reserved.

/*

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

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

/* Include

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

#include "sfr26a.h"

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

/* Prototype declaration
/**********************************************************************************/
void main(void);

void time_set(void);

void date_set(void);

unsigned char leap_year check(void);

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

/* DEFINE
/**********************************************************************************/
#define YEAR MAX 0x270F /* The maximum value at year (1 to 9999 ) */
#define MONTH_MAX  OxOC /* The maximum values at month ( 1 to 12 ) */
#define WEEK MAX 0x06 /* The maximum value on a day of the week */
/* 0: Sunday */
/* 1: Monday */
/* 2: Tuesday */
/* 3: Wednesday */
/* 4: Thursday */
/* 5: Friday */
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M16C/Tiny
/* 6: Saturday */
#define HOUR_MAX 0x17 /* The maximum value at hour (0 to 23 ) */
#define MIN_MAX 0x3B /* The maximum value at minute ( 0 to 59 ) */
#define SEC_MAX 0x3B /* The maximum value at second ( 0 to 59 ) */

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

/* RAM
/**********************************************************************************/
unsigned int year_cnt; /* Count at year */
unsigned char month_cnt; /* Count of month */
unsigned char day cnt; /* Count of day */
unsigned char week_cnt; /* Count of week */
unsigned char hour_cnt; /* Count of hour */
unsigned char min_cnt; /* Count of minute */
unsigned char sec _cnt; /* Count of second */
Y felsaassishaisisisissshisiisiddssisiairiaisisddssihiisisdsdsssihinisisddsssiisiisisisdsssisiiaisidsssiiaiaiaisisiae’
/* ROM
Y felsasssishisisiaissshisiisiddssisiaisiisdsdssshiisisisdsssihisisiddsssiisiisisisdsssisiisisidsssiaiaiaisisiae’
const unsigned char day max_tbl[12] = {
Ox1F, /* January (1 to 31) */
0x1C, /* February (1 to 28) */
Ox1F, /* March (1 to 31) */
Ox1E, /* April (1 to 30) */
Ox1F, /* May (1 to 31) */
Ox1E, /* June (1 to 30) */
Ox1F, /* July (1 to 31) */
Ox1F, /* August (1 to 31) */
Ox1E, /* September (1 to 30) */
Ox1F, /* October (1 to 31) */
Ox1E, /* November (1 to 30) */
Ox1F /* December (1 to 31) */
}:
Y fslsasssishaisisiaisssiiisisiddssisiairiaisdsddssshiisisisdssisahinisisddsssiisiisisisidsssisiaiaisidsssiaiaiaisisiae’
/* Pragma
Y felsassshishaiaisiaissshiaiisiddssiiaisiaissddsshaisisisdsdsssiihiaisiddsssiisiisisisidsssisiaiaisisdsssiaiaiaisisiae’
Y fslsasssishaisisisissshisiisiddssiiairiaissddssshiisisisdssiiinisiddsssiisiisisisdsssisiaiaisisdsssiiakaiaisisiae’
/* Main Program
Y fslsasssishaisisiaissshsiaisisiddssisiainiaissdsshiisissdsssihinisiddsssiisiisisissdsssisiisisisdsssiiaiaiaisisiae’
void main(void)
{
prcr = 0x01; /* Protect Register */
/* 00000001B */
/* oo Enable write to CMO, CM1, CM2, ROCR, */

RJJO5B0849-0100/Rev.1.00
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/*
/*
/*

cm0 = 0x18;
/* 000110008 */
7 N =mmmmeee

7~ 1
7~ 111111
/= 1
A
0 111 ] Rt
/7~ 11111
i
/= 11111
/7~ 11
A L1 R
il

7~ 1111
Vil | |

/7~ 111

7 111

/* |-
7~

7~

/* |+ -
/7~

/7~

/* |

/7~

Y A e e e
/*

/*

/*

prcr = 0x00;

/* 00000000B */

/* e
/*

/*

/*

prcr = 0x04;

/* 00000100B */

/* Fommm -
/*

/*

PLCO, PCLKR and CCLKR registers */

0 : Write protected
1 : Write enabled

/* System clock control register 0 */

Clock output function select bit
(M16C/26A, 29 Group)
00 : 1/0 port P90
Reserved bits (M16C/26, 28 Group)

WAIT peripheral function clock stop bit
0 : Do not stop peripheral function

clock in wait mode

1 : Stop peripheral function clock

in wait mode

XCIN-XCOUT drive capacity select bit
0 : Low
1 : HIGH
Port XC select bit
0 : 1/0 port P86, P87
1 : XCIN-XCOUT generation function
Main clock stop bit
0 : On
1 : Off
Main clock division select bit 0
0 : CM16 and CM17 valid
Initial value of CM1 :
No division mode
1 : Division by 8 mode
System clock select bit
0 : Main clock, PLL clock,

or ring oscillator clock

1 : Sub-clock

/* Protect Register */

Enable write to CMO, CM1, CM2, ROCR,

PLCO, PCLKR and CCLKR registers

0 : Write protected
1 : Write enabled

/* Protect Register */

Enable write to PD9, PACR, S4C

and NDDR registers

0: Write protected

*/
*/

*/

*/
*/
*/
*/

*/
*/
*/

RJJO5B0849-0100/Rev.1.00
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/* 1: Write enabled */
pacr = 0x04; /* Pin assignment control register */
/* 000001008 */
/* e Pin enabling bit */
/* 001 : 42 pin (M16C/26A Group) */
/* 010 : 64 pin (M16C/28, 29 Group) */
/* 011 : 80 pin (M16C/28, 29 Group) */
/* 100 : 48 pin (M16C/26A Group) */
/* All other values are reserved. Do not use. */
ifsr2a = 0x01; /* Interrupt request cause select register 2 */
/* 00000001B */
/* et Must be set to ““177. (M16C/26A, 28 Group) */
/* Must be set to ““07”. (M16C/29 Group) */
/* Set this Oth bit before you enable */
/* interrupt after resetting. */
sec_cnt = 0x00; /* Intialization of count of second */
min_cnt = 0x00; /* Intialization of count of minute */
hour_cnt = 0x00; /* Intialization of count of hour */
week_cnt = 0x00; /* Intialization of count of week */
day cnt = 0x01; /* Intialization of count of day */
month_cnt = 0x01; /* Intialization of count of month */
year_cnt = 0x0001; /* Intialization of count of year */
tabsr = 0x00; /* Count start flag */
/* 000000008 */
/* oo Timer AO count start flag */
/* 0 : Stops counting */
/* 1 : Starts counting */
taOmr = 0xCO; /* Timer AO mode register */
/* 110000008 */
/1 ) ++--——---- Operation mode select bit */
/11 111 00 : Timer mode */
/|l +---------- Pulse output function select bit */
/11 |1 0 : Pulse is not output */
/> |1 1 (TAIOUT pin is a normal port pin) */
/11 |1 1 : Pulse is output */
/> |1 1 (TAIOUT pin is a pulse output pin) */
/* || - Gate function select bit */
VA || 00 : Gate function not available */
/* |1 (TATIN pin functions as 1/0 port) */
Y A e Count source select bit */
/* 11 : fC32 */
RJJ05B0849-0100/Rev.1.00 2005.07 Page 11 of 31
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ta0 = Ox3FF; /* Timer AO register (400-1)h */
ta0ic = 0x00; /* Timer AO Interrupt control register */
/* 000000008 */
/* e Interrupt priority level select bit */
/* 000 : Level O */
/* Setting "1" flag permitting */
asm("FSET 1'); /* 1" flag */
tabsr = 0x01; /* Count start flag */
/* 00000001B */
/* oo Timer AO count start flag */
/* 0 : Stops counting */
/* 1 : Starts counting */
while(1){
/* Loop */
if(ir_talic == 1){
/* When the interrupt request bit is "1" */
ir_ta0ic = 0; /* Interrupt request bit clear */
time_set(); /* Time_set Function */
}
}
}
void time_set(void)
{
sec_cnt++; /* Count of second addition */
if(sec_cnt > SEC_MAX){
min_cnt++; /* Count of minute addition */
sec_cnt = 0; /* Count of second clear */
if(min_cnt > MIN_MAX){
hour_cnt++; /* Count of hour addition */
min_cnt = 0; /* Count of minute clear */
if(hour_cnt > HOUR_MAX){
day_cnt++; /* Count of day addition */
week_cnt++; /* Count of week addition */
hour_cnt = 0; /* Count of hour clear */
date_set(); /* date_set Function */
RJJ05B0849-0100/Rev.1.00 2005.07 Page 12 of 31



RENESANS ML6CHTiny

if(week_cnt > WEEK_MAX){

week _cnt = 0; /* Count of week clear */
}
}
}
}
}
void date_set(void)
{
unsigned char leap year flg; /* Set flag at leap year */
/* 0: Not set */
/* 1: Set */
if( day_cnt > day max_tbl[month_cnt-1] ){
/* When you exceed the maximum days */
leap_year_flg = leap_year_check(); /* leap_year_check Function */
if(leap_year_flg == 0){
/* When it is not a leap year */
month_cnt++; /* Count of month addition */
day cnt = 0x01; /* Count of day clear */
}
leap year flg = 0; /* Set flag at leap year clear */
if(month_cnt > MONTH_MAX){
/* When you exceed the maximum months */
year_cnt++; /* Count of year addition */
month_cnt = 0x01; /* Count of month clear */
if(year_cnt > YEAR_MAX){
/* When you exceed the maximum years */
year_cnt = 0x0001; /* Count of year clear */
}
}
}
}

unsigned char leap_year check(void)

{

RJJ05B0849-0100/Rev.1.00 2005.07 Page 13 of 31
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unsigned char rtn;

rtn= 0;

/* Return value */
/* 0: Not set leap year */
/* 1: Set leap year */

/* Return value initialization */

if( (month_cnt == 0x02)&&(day _cnt == 0x1D) ){

/* Comparison at leap year */

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

The judgment makes year when the age can be fourthly divided */

at the Christian era a leap year at the leap year.
However, year that cannot be divided by 400 is not made a
leap year among as many as 100 years that can be fourthly
divided at the Christian era the age, can be divided.
(Gregorian)

*/
*/
*/
*/
*/

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

if( (year_cntwd) == 0 ){

/* When years can
rtn = 1;

be fourthly divided */
/* Set leap year */

if( (year_cnt%100) ==
/* When years can
rtn = 0;

0 ){
be divided by 100 */
/* Not set leap year */

if( (year_cnth400) == 0 ){
/* When years can be divided by 400 */
rtn = 1; /* Set leap year */

return(rtn);

RJJO5B0849-0100/Rev.1.00
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6.2 M16C/26

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

/*

/* M16C/26 Program Collection

/*

/* FILE NAME -  rjjO5b0849 src.c

/* CPU : M16C/26 Group

/* FUNCTION :  Real Time Clock function
/* HISTORY :  2005.06.30 Ver 1.00

/*

/* Copyright(C)2005, Renesas Technology Corp.
/* Copyright(C)2005, Renesas Solutions Corp.
/* All rights reserved.

/*

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

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

/* Include

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

#include "sfr26.h"

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

/* Prototype declaration
/**********************************************************************************/
void main(void);

void time_set(void);

void date_set(void);

unsigned char leap_year check(void);

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

/* DEFINE
/**********************************************************************************/
#define YEAR MAX 0x270F /* The maximum value at year (1 to 9999 ) */
#define MONTH_MAX  OxOC /* The maximum values at month ( 1 to 12 ) */
#define WEEK MAX 0x06 /* The maximum value on a day of the week */
/* 0: Sunday */
/* 1: Monday */
/* 2: Tuesday */
/* 3: Wednesday */
/* 4: Thursday */
/* 5: Friday */
/* 6: Saturday */
#define HOUR_MAX 0x17 /* The maximum value at hour (0 to23) */
#define MIN_MAX 0x3B /* The maximum value at minute ( O to 59 ) */
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#define SEC_MAX 0x3B /* The maximum value at second ( 0 to 59 ) */

Y felsasssshaisisisisssisiisisiddssisiairiissdsssihiisisissssishiaisiddsssiisiisiaissdsssisiaisisidsssiiaiaiaisisiae’
/* RAM

Y fslsaassishiaisisisssiiaisisiddsshisiairiaisdsdssihiisisdsdsssisiiaisisddsssiisiisisisadssisiaiaiaisidsssiiaiaiaisisiae’
unsigned int year_cnt; /* Count at year */
unsigned char month_cnt; /* Count of month */
unsigned char day _cnt; /* Count of day */
unsigned char week_cnt; /* Count of week */
unsigned char hour_cnt; /* Count of hour */
unsigned char min_cnt; /* Count of minute */
unsigned char sec_cnt; /* Count of second */

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

/* ROM

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

const unsigned char day max_tbl[12] = {

Ox1F,
0x1C,
Ox1F,
Ox1E,
Ox1F,
Ox1E,
Ox1F,
Ox1F,
Ox1E,
Ox1F,
Ox1E,
Ox1F

}

/* January (1 to 31)
/* February (1 to 28)
/* March (1 to 31)
/* April (1 to 30)
/* May (1 to 31)
/* June (1 to 30)
/* July (1 to 31)
/* August (1 to 31)
/* September (1 to 30)
/* October (1 to 31)
/* November (1 to 30)
/* December (1 to 31)

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

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

/* Pragma

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

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

/* Main Program

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

void main(void)

{
prcr = 0x01;
/* 00000001B */
/* e
/*
/*
/*

Enable write to CMO, CM1, CM2, ROCR,

/* Protect Register */

*/

PLCO, PCLKR and CCLKR registers */

*/

0 : Write protected
1 : Write enabled

*/

RJJO5B0849-0100/Rev.1.00
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/* Technical Update */
/* TN-16C-119A/J (Japanese) */
/* TN-16C-119A/EA (English) */

cm0 = 0x18; /* System clock control register 0 */

cm0 = 0x10; /* System clock control register 0 */

/* 000100008 */

/7 1 - Clock output function select bit

7% 111111 (M16C/26A, 29 Group)

/7 111 00 : 1/0 port P90

/7 11T Reserved bits (M16C/26, 28 Group)

7 1

/> 11 +---------- WAIT peripheral function clock stop bit

/7 1111 0 : Do not stop peripheral function

/7> |1 clock in wait mode
/7 1111 1 : Stop peripheral function clock

/7> |1 in wait mode
/* 1 +----------- XCIN-XCOUT drive capacity select bit

/% 1111 0 - Low

7% 1111 1 : HIGH

/* | +------------ Port XC select bit

/7* |11 0 : 1/0 port P86, P87

/7* 111 1 : XCIN-XCOUT generation function

/* | |+--—------—-- Main clock stop bit

VA | 0 :On

VA | 1 : Off

/* |t - Main clock division select bit 0

/* | 0 : CM16 and CM17 valid

/* | Initial value of CM1 :

/* | No division mode

/* | 1 : Division by 8 mode

[* A System clock select bit

/* 0 : Main clock, PLL clock,

/* or ring oscillator clock
/* 1 : Sub-clock

prcr = 0x00; /* Protect Register */

/* 000000008 */

/* e Enable write to CMO, CM1, CM2, ROCR,

/* PLCO, PCLKR and CCLKR registers
/* 0 : Write protected

/* 1 : Write enabled

sec_cnt = 0x00; /* Intialization of count of second

min_cnt = 0x00; /* Intialization of count of minute

hour_cnt = 0x00; /* Intialization of
week _cnt = 0x00; /* Intialization of

count of hour
count of week

*/
*/
*/
*/
*/

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

*/
*/
*/
*/

*/
*/
*/
*/
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day cnt = 0x01; /* Intialization of count of day
month_cnt = 0x01; /* Intialization of count of month
year_cnt = 0x0001; /* Intialization of count of year

tabsr = 0x00; /* Count start flag */

/* 000000008 */

/* oo Timer AO count start flag

/* 0 : Stops counting

/* 1 : Starts counting

taOmr = 0xCO; /* Timer AO mode register */

/* 110000008 */

/71 I ++--——---- Operation mode select bit

/11 111 00 : Timer mode

/|l +---------- Pulse output function select bit

/11 |1 0 : Pulse is not output

/> |1 1 (TAIOUT pin is a normal port pin)
/11 |1 1 : Pulse is output

/> |1 1 (TAIOUT pin is a pulse output pin)
/* || - Gate function select bit

/* |1 00 : Gate function not available

/* |1 (TATIN pin functions as 1/0 port)
/* o Count source select bit

/* 11 : fC32

ta0 = Ox3FF; /* Timer AO register (400-1)h */

ta0ic = 0x00; /* Timer AO Interrupt control register */
/* 000000008 */

/* s T —— Interrupt priority level select bit

/* 000 : Level 0

/* Setting "I1" flag permitting */

asm("FSET 1'); /* 1" flag */
tabsr = 0x01; /* Count start flag */
/* 00000001B */
/* T Timer A0 count start flag
/* 0 : Stops counting
/* 1 : Starts counting
while(1){

/* Loop */

if(ir_talic == 1){
/* When the interrupt request bit is "1" */

*/
*/
*/

*/
*/
*/

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

*/
*/

*/
*/
*/

ir_talic = 0; /* Interrupt request bit clear */
time_set(); /* Time_set Function */
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void time_set(void)

/*

/*
/*

/*
/*

/*
/*
/*

/*

/*

{
sec_cnt++;
if(sec_cnt > SEC_MAX){
min_cnt++;
sec_cnt = 0;
if(min_cnt > MIN_MAX){
hour_cnt++;
min_cnt = 0;
if(hour_cnt > HOUR_MAX){
day_cnt++;
week_cnt++;
hour_cnt = 0;
date_set();
if(week cnt > WEEK_MAX){
week _cnt = 0;
}
}
}
}
}

void date_set(void)

{

unsigned char leap_year flg;

Count of second addition */

Count of minute addition */

Count of second clear

Count of hour addition
Count of minute clear

Count of day addition
Count of week addition
Count of hour clear

date_set Function

Count of week clear */

*/
*/

/* Set flag at leap year */
0: Not set */
1: Set */

/*
/*

if( day_cnt > day_max_tbl[month_cnt-1] ){
/* When you exceed the maximum days */
leap year _flg = leap_year_check();

/* leap_year_check Function */

*/
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if(leap_year flg == 0){
/* When it is not a leap year */

month_cnt++; /* Count of month addition */
day cnt = 0x01; /* Count of day clear */

}

leap year flg = 0; /* Set flag at leap year clear */

if(month_cnt > MONTH_MAX){
/* When you exceed the maximum months */
year_cnt++; /* Count of year addition */
month_cnt = 0x01; /* Count of month clear */

if(year_cnt > YEAR_MAX){

/* When you exceed the maximum years */
year_cnt = 0x0001; /* Count of year clear */

unsigned char leap_year check(void)

{
unsigned char rtn; /* Return value */
/* 0: Not set leap year */
/* 1: Set leap year */
rtn= 0; /* Return value initialization */

if( (month_cnt == 0x02)&&(day _cnt == 0x1D) ){
/* Comparison at leap year */

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

/* The judgment makes year when the age can be fourthly divided */
/* at the Christian era a leap year at the leap year. */
/* However, year that cannot be divided by 400 is not made a */
/* leap year among as many as 100 years that can be fourthly */

/* divided at the Christian era the age, can be divided. */
/* (Gregorian) */
Y Askiiaisisiiiaiaisiinisissinisidsiainisidsiainisidsiaiaiaisiaisiadsinisidsiainisidsiainisidsiainisissiaieiaie’
if( (year_cnth4) == 0 ){
/* When years can be fourthly divided */
rtn = 1; /* Set leap year */
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if( (year_cnt%100) == 0 ){
/* When years can be divided by 100 */
rtn = 0; /* Not set leap year */

if( (year_cnth400) == 0 ){

/* When years can be divided by 400 */
rtn = 1; /* Set leap year */

return(rtn);
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6.3 M16C/28, 29

M16C/28

6.3.1 M16C/28

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

/*

/* M16C/28 Program Collection

/*

/* FILE NAME -  rjjO5b0849 src.c

/* CPU : M16C/28 Group

/* FUNCTION :  Real Time Clock function
/* HISTORY :  2005.06.30 Ver 1.00

/*

/* Copyright(C)2005, Renesas Technology Corp.
/* Copyright(C)2005, Renesas Solutions Corp.
/* All rights reserved.

/*

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

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

/* Include

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

#include "sfr28.h"

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

/* Prototype declaration
/**********************************************************************************/
void main(void);

void time_set(void);

void date_set(void);

unsigned char leap_year check(void);

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

/* DEFINE
/**********************************************************************************/
#define YEAR MAX 0x270F /* The maximum value at year (1 to 9999 ) */
#define MONTH_MAX  OxOC /* The maximum values at month ( 1 to 12 ) */
#define WEEK MAX 0x06 /* The maximum value on a day of the week */

/* 0: Sunday */

/* 1: Monday */

/* 2: Tuesday */

/* 3: Wednesday */

/* 4: Thursday */
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/* 5: Friday */

/* 6: Saturday */
#define HOUR_MAX 0x17 /* The maximum value at hour (0 to23) */
#define MIN_MAX 0x3B /* The maximum value at minute ( 0 to 59 ) */
#define SEC_MAX 0x3B /* The maximum value at second ( 0 to 59 ) */
Y felsaassishaisisisisssisiaiisidsssisiaiiaisdsdssihaiisisdsdsssihinisisddsssiisiisisisdsssiaiiaisidsssiiaiaiisisiae’
/* RAM
Y fslsasssishaisisisisssiiaisisiddssisiairiaissdsssihiisissdsssiihiaisisddsssiisiisisisiadssiisiiaisisdsssisaiaiaisisiale’
unsigned int year_cnt; /* Count at year */
unsigned char month_cnt; /* Count of month */
unsigned char day _cnt; /* Count of day */
unsigned char week_cnt; /* Count of week */
unsigned char hour_cnt; /* Count of hour */
unsigned char min_cnt; /* Count of minute */
unsigned char sec_cnt; /* Count of second */

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

/*

ROM

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

const unsigned char day max_tbl[12] = {

Ox1F,
0x1C,

Ox1F,
Ox1E,
Ox1F,
Ox1E,
Ox1F,
Ox1F,

Ox1E,
Ox1F,
Ox1E,
Ox1F

1

/* January (1 to 31)
/* February (1 to 28)
/* March (1 to 31)
/* April (1 to 30)
/* May (1 to 31)
/* June (1 to 30)
/* July (1 to 31)
/* August (1 to 31)
/* September (1 to 30)
/* October (1 to 31)
/* November (1 to 30)
/* December (1 to 31)

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

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

/* Pragma

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

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

/* Main Program

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

void main(void)

{

prcr = 0x01;
/* 00000001B */

/* Protect Register */
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/*
/*
/*
/*

/* Technical Update
/* TN-16C-119A/J (Japanese) */
/* TN-16C-119A/EA (English) */

cmO
cmO

= 0x18;
0x10;

/* 000100008 */

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

L] 4mmmeeeee
i
i
i
i

prcr = 0x00;
/* 00000000B */

/*
/*
/*
/*

Enable write to CMO, CM1, CM2, ROCR,

PLCO, PCLKR and CCLKR registers

0 : Write protected
1 : Write enabled

*/

/* System clock control register 0 */
/* System clock control register 0 */

Clock output function select bit
(M16C/26A, 29 Group)
00 : 1/0 port P90
Reserved bits (M16C/26, 28 Group)

WAIT peripheral function clock stop bit
0 : Do not stop peripheral function

clock in wait mode

1 : Stop peripheral function clock

in wait mode

XCIN-XCOUT drive capacity select bit
0 : Low
1 : HIGH
Port XC select bit
0 : 1/0 port P86, P87
1 : XCIN-XCOUT generation function
Main clock stop bit
0 :On
1 : Off
Main clock division select bit 0
0 : CM16 and CM17 valid
Initial value of CM1 :
No division mode
1 : Division by 8 mode
System clock select bit
0 : Main clock, PLL clock,

or ring oscillator clock

1 : Sub-clock

/* Protect Register */

Enable write to CMO, CM1, CM2, ROCR,

PLCO, PCLKR and CCLKR registers

0 : Write protected
1 : Write enabled

*/
*/
*/
*/

*/
*/
*/
*/
*/

*/
*/

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

*/

*/
*/
*/
*/
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prcr = 0x04; /* Protect Register */

/* 000001008 */

/* Fommm - Enable write to PD9, PACR, S4C */
/* and NDDR registers */
/* 0: Write protected */
/* 1: Write enabled */
pacr = 0x02; /* Pin assignment control register */

/* 00000010B */

/* T Pin enabling bit */
/* 001 : 42 pin (M16C/26A Group) */
/* 010 : 64 pin (M16C/28, 29 Group) */
/* 011 : 80 pin (M16C/28, 29 Group) */
/* 100 : 48 pin (M16C/26A Group) */
/* All other values are reserved. Do not use. */
ifsr2a = 0x01; /* Interrupt request cause select register 2 */
/* 00000001B */

/* Fomm Must be set to ““17”. (M16C/26A, 28 Group) */
/* Must be set to ““07>. (M16C/29 Group) */
/* Set this Oth bit before you enable */
/* interrupt after resetting. */
sec_cnt = 0x00; /* Intialization of count of second */
min_cnt = 0x00; /* Intialization of count of minute */
hour_cnt = 0x00; /* Intialization of count of hour */
week_cnt = 0x00; /* Intialization of count of week */
day _cnt = 0x01; /* Intialization of count of day */
month_cnt = 0x01; /* Intialization of count of month */
year_cnt = 0x0001; /* Intialization of count of year */
tabsr = 0x00; /* Count start flag */

/* 00000000B */

/* e Timer A0 count start flag */
/* 0 : Stops counting */
/* 1 : Starts counting */
taOmr = OxCO; /* Timer AO mode register */

/* 110000008 */

/1l 1 ++-------- Operation mode select bit */
/711 111 00 : Timer mode */
/1l +---------- Pulse output function select bit */
/> |1 | 0 : Pulse is not output */
/701 1 (TAIOUT pin is a normal port pin) */
/> |1 | 1 : Pulse is output */
/11 |1 (TAIOUT pin is a pulse output pin) */
/* ||t - Gate function select bit */
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/* |1 00 : Gate function not available */
/* |1 (TATIN pin functions as 1/0 port) */
/* o Count source select bit */
/* 11 : fC32 */
ta0 = Ox3FF; /* Timer AO register (400-1)h */
ta0ic = 0x00; /* Timer AO Interrupt control register */
/* 000000008 */
/* ot Interrupt priority level select bit */
/* 000 : Level 0 */
/* Setting "I1" flag permitting */
asm("FSET 1'); /* "1 flag */
tabsr = 0x01; /* Count start flag */
/* 00000001B */
/* e Timer A0 count start flag */
/* 0 : Stops counting */
/* 1 : Starts counting */
while(1){
/* Loop */
if(ir_talic == 1){
/* When the interrupt request bit is "1" */
ir_talic = 0; /* Interrupt request bit clear */
time_set(); /* Time_set Function */
}
}
}
void time_set(void)
{
sec_cnt++; /* Count of second addition */
if(sec_cnt > SEC MAX){
min_cnt++; /* Count of minute addition */
sec_cnt = 0; /* Count of second clear */
if(min_cnt > MIN_MAX){
hour_cnt++; /* Count of hour addition */
min_cnt = 0; /* Count of minute clear */
if(hour_cnt > HOUR_MAX){
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day_cnt++; /* Count of day addition */
week_cnt++; /* Count of week addition */
hour_cnt = 0; /* Count of hour clear */
date_set(); /* date_set Function */
if(week cnt > WEEK _MAX){

week_cnt = 0; /* Count of week clear */
}
}
}
}
}
void date_set(void)
{
unsigned char leap_year flg; /* Set flag at leap year */
/* 0: Not set */
/* 1: Set */
if( day_cnt > day_max_tbI[month_cnt-1] ){
/* When you exceed the maximum days */
leap_year_flg = leap_year_check(); /* leap_year_check Function */
if(leap_year flg == 0){
/* When it is not a leap year */
month_cnt++; /* Count of month addition */
day cnt = 0x01; /* Count of day clear */
}
leap year flg = 0O; /* Set flag at leap year clear */
if(month_cnt > MONTH_MAX){
/* When you exceed the maximum months */
year_cnt++; /* Count of year addition */
month_cnt = 0x01; /* Count of month clear */
if(year_cnt > YEAR_MAX){
/* When you exceed the maximum years */
year_cnt = 0x0001; /* Count of year clear */
}
}
}
}
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unsigned char leap_year check(void)

{
unsigned char rtn; /* Return value */
/* 0: Not set leap year */
/* 1: Set leap year */
rtn= 0; /* Return value initialization */
if( (month_cnt == 0x02)&&(day cnt == 0x1D) ){
/* Comparison at leap year */
/****************************************************************/
/* The judgment makes year when the age can be fourthly divided */
/* at the Christian era a leap year at the leap year. */
/* However, year that cannot be divided by 400 is not made a */
/* leap year among as many as 100 years that can be fourthly */
/* divided at the Christian era the age, can be divided. */
/* (Gregorian) */
Y Asiiaiaiaisiiiaiaisiinisisisiinisidsiainisidsiainisissiaiaisisiaisiaisinisidsiainisidsiainisidsiainisissiaieiaie’
if( (year_cnt®d) == 0 ){
/* When years can be fourthly divided */
rtn = 1; /* Set leap year */
iT( (year_cnt%100) == 0 ){
/* When years can be divided by 100 */
rtn = 0; /* Not set leap year */
if( (year_cnt%400) == 0 ){
/* When years can be divided by 400 */
rtn = 1; /* Set leap year */
}
}
}
}
return(rtn);
}
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