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5 RAM
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dig_0 LED1 (1 byte) H'FB86 led_disp,tmrc
dig_1 LED2 (1 byte) H'FB87 led_disp,tmrc
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(1 byte)
i (2 byte) H'FB8O0 code_decision, delay
ptr LED1 LED2 H'FB82 tmrc
(2 byte)
dent (2 byte) H'FB84 main, tmrf
data (700 byte) H'FB89 code_decision, tmrf
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bit_cnt ON/OFF (1 byte) H'FEAB code_decision
pulse_cnt 1 High (1 byte) HFEAC code_decision
byte_cnt leddata (1 byte) H'FEAD code_decision, led_disp
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5.2 (code_decision)
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©
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5.3 LED (led_disp)
TLC < 0x00 N 2 A TCHIHIRTE
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dig 0 < dsp_data - —
[leddata[led cnt] & 0x000F] TH#i B E &%

dig 1 < dsp_data
[leddata[led_cnt] >> 4 2HTEEXR T
& 0x000F]
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<)
: AR IN AL Yy FON?

STANDBY ? N

Y BA4RCEAAIA—1NT7O—
A A IE RTMUBZAA Yy FON?
IENTC < 0 <|GURE? N
RQOEIAHER TS Y v
297 T—R11 F>RTH?
IRRIO — 0 @WN
B Y
LEDEAZIFRTLET B REMEAYV T YT KoM E DL
PDR6 <« H'03 led cnt < led cnt+ 1 led cnt < O

> ‘

REDHITETRTELEN?

return @W N

Y
1HEIC T—] ZRFI D | 1HEZRTIT S
. — dig 0 <«
dig_0 H'40 dsp_data[leddata[led_cnt]
& 0x000F]
2#fBIC [~ #R%T D [2#fB%%RTT D
. - dig 1 <
dig_1 H'40 dsp_data[leddata[led_cnt]
>> 4 & 0x000F]
|
delay T 4 LA L2 ($3300ms)
©)
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54 (delay)

delay VIR T7 T4 LA (% 300m)

nop AR HETT return

55 IRQO (irq0)

IENO < O IRQOImF D ENAH 7= EE

i

o
bl

rte

:
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5.6 C (tmrc)
tmrc
IRRTC < O AL ICEAHEKRT S Y (IRRTC) V7T
ptr — &dig 0 ptriZdig_ 0D 7 K L R Z#&4K

dig_ 0D 7 F L R IZentDEZEME L TptrlZ#& ik

ptr < ptr+cnt

PDR5 <« *ptr preraNd7 KL ADAAE%EPDR5IZHEHH
horaI1F0?
q=0? N
Y
THRILEDZ R +HILEDZE R
LEDL < 0 LED H < 0
EHILEDZIERT THILEDZIERT
LED H <« 1 LED L < 1
cnt — cnt+ 1 OB EALDD) A

Ao BRFE20LE?

<“t>=2? N

Y
A2UB3%Z0I1ZT %

cnt < 0

=

RJJ06B0443-0100Z/Rev.1.00

2004.07 Page 22 of 31




:{E N ESAS H8/300L SLP

5.7 F (tmrf)
tmrf
PDR4 & H'02 ? N AHEY FDKEESET S
Y
ATIREIZEHE TON/OFF %
data[dent++] <« 1 data[dent++] < 0 vy gD
J |
N F— A EAHIE
cnt = MAXBITDATA * MAXBITDATAIZZ L < £ 5 F= 2
Y
ENTFL < 0 | | 84 TFLOZSAHER % 2k

e 8EY hEATAYUEFLEED

57
<:iEEEer N 54 TFLERABER T 555
Y
-o | 54 TFLARABER TS %
IRRTFL 0 i
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6.

INIT.SRC ( )

.export _INIT
-import _main

.section P,CODE
_INIT:

mov.w #h*"ff80,r7

Idc.b #b"10000000,ccr

Jmp @_main

.end

/* Super Low Power Series -H8/38024- Application note */
/* */
/* */

#include <machine.h>

/* Symbol Definition */
struct BIT {
unsigned char b7:1; /* bit 7 */
unsigned char b6:1; /* bit 6 */
unsigned char b5:1; /* bit 5 */
unsigned char b4:1; /* bit 4 */
unsigned char b3:1; /* bit 3 */
unsigned char b2:1; /* bit 2 */
unsigned char bl:1; /* bit 1 */
unsigned char b0:1; /* bit 0 */
};
#define H 1 /* High Level */
#define L O /* Low Level */
#define MAXBITDATA 700 /* max bit data size */
#define MAXLEDDATA 100 /* max led data size */

#define PDR4  *(volatile unsigned char *)OxFFD7 /* Port data register 4 */
#define PCR4  *(volatile unsigned char *)OxFFE7 /* Port control register 4 */
#define PMR2 *(volatile unsigned char *)OxFFC9 /* Port mode register 2 */

#define PMR5 *(volatile unsigned char *)OxFFCC /* Port mode register 5 */

#define PUCR5 *(volatile unsigned char *)OxFFE2 /* Port pull-up control register 5 */
#define PDR5 *(volatile unsigned char *)OxFFD8 /* Port data register 5 */

#define PCR5 *(volatile unsigned char *)OxFFE8 /* Port control register 5 */

#define PDR6 *(volatile unsigned char *)OxFFD9 /* Port data register 6 */
#define PDR6_BIT (*(struct BIT *)OxFFD9)

#define STANDBY PDR6_BIT.b3 /* standby switch */
#define FIGURE PDR6_BIT.b2 /* LED figure switch */
#define LED_H PDR6_BIT.bl /* LED(HIGH) ON/OFF */
#define LED_L PDR6_BIT.b0O /* LED(LOW) ON/OFF */

#define PCR6 *(volatile unsigned char *)OxFFE9 /* Port control register 6 */

#define TCRF *(volatile unsigned char *)OxFFB6 /* timer control register F */
#define TCSRF *(volatile unsigned char *)OxFFB7 /* timer control status register F */
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#define
#define
#define
#define

#deFine
#deFfine

#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#deFine
#deFine

TCSRF_BIT (*(struct BIT *)OxFFB7)

CMFL  TCSRF_BIT.b2

TCFL *(volatile unsigned char *)OxFFB9
OCRFL *(volatile unsigned char *)OxFFBB

T™MC *(volatile unsigned char *)OxFFB4
TLC *(volatile unsigned char *)OxFFB5

IENR1 *(volatile unsigned char *)OxFFF3
IENR1_BIT (*(struct BIT *)OxFFF3)

1ENO 1ENR1_BIT.bO

IRR1 *(volatile unsigned char *)OxFFF6
IRR1_BIT (*(struct BIT *)OxFFF6)

IRRIO IRR1_BIT.bO

IENR2 *(volatile unsigned char *)OxFFF4
1ENR2_BIT (*(struct BIT *)OxFFF4)

IENTFL 1ENR2_BIT.b2

IENTC 1ENR2_BIT.bl

IRR2 *(volatile unsigned char *)OxFFF7
IRR2_BIT (*(struct BIT *)OxFFF7)

IRRTFL IRR2_BIT.b2

IRRTC IRR2_BIT.bl

SYSCR1 *(volatile unsigned char *)OxFFFO
SYSCR2 *(volatile unsigned char *)OxFFF1

/*
/*
/*

/*
/*

/*

/*
/*

/*

/*

/*

/*

/*

/*
/*

/*
/*

Compare-Match Flag L */

8 bit timer counter F(LOW)

*/

8 bit output compare register F(LOW) */

Timer mode register C */
Timer Load register C */

Interrupt enable register 1 */

IRQO interrupt enable */
Interrupt request register 1 */

IRQO interrupt request flag */

interrupt enable register 2 */

Timer FL interrupt enable */
Timer C interrupt enable */

interrupt request register 2 */

Timer FL interrupt enable
Timer C interrupt request

system control register 1
system control register 2

flag */

#pragma interrupt (irg0)

#pragma interrupt (tmrc)

#pragma interrupt (tmrf)

/* Function define */

extern void INIT(void); /* Stack pointer set */

void main(void); /* main routine */

void code_decision(void); /* code decision routine */

void led_disp(void); /* LED display routine */

void delay(void); /* delay routine */

void irqo(void); /* IRQO routine */

void tmrc(void); /* Timer C interrupt routine */

void tmrf(void); /* Timer F interrupt routine */

/* Data table */

const unsigned char dsp_data[16] =

{
0x3f, /* LED display data = "0" */
0x06, /* LED display data = "1" */
0x5b, /* LED display data = "2" */
0ox4f, /* LED display data = "3" */
0x66, /* LED display data = 4" */
Ox6d, /* LED display data = "5" */
0ox7d, /* LED display data = 6" */
0x27, /* LED display data = 7" */
Ox7¥, /* LED display data = 8" */
Ox67T, /* LED display data = 9" */
ox77, /* LED display data = "A" */
Ox7c, /* LED display data = "B" */
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0x39,
0x5e,
0x79,
0x71

¥

/* RAM define */

/*
/*
/*

LED display data
LED display data = "

1
3!

Y
Y

I
Q

LED display data = "E" */
/* LED display data = "F" */

unsigned char dig_O; /* Dig-0 LED display data store */
unsigned char dig_1; /* Dig-1 LED display data store */
unsigned char cnt; /* LED enable counter */
int i; /* loop counter */
unsigned char *ptr; /* Pointer set */
int dent; /* read data counter */
unsigned char data[MAXBITDATA]; /* read data(bit data) */
unsigned char leddata[MAXLEDDATA]; /* read data(led data) */
unsigned char led_cnt; /* led display counter */
unsigned char bit_cnt; /* 8bit counter */
unsigned char pulse_cnt; /* pulse counter */
unsigned char byte_cnt; /* byte counter */
/* Vector address */
#pragma section V1 /* Vector section set */
void (*const VEC_TBL1[])(void) = {
INIT /* H"0000 Reset vector */
}:
#pragma section V2 /* Vector section set */
void (*const VEC_TBL2[])(void) = {
irqo /* H"0008 IRQO vector */
}:
#pragma section V3 /* Vector section set */
void (*const VEC_TBL3[])(void) = {
tmrc /* H"00l1la Timer C interrupt vector */
};
#pragma section V4 /* Vector section set */
void (*const VEC_TBL4[]1)(void) = {
tmrf /* H"001lc Timer F interrupt vector */
}:
#pragma section /* P */
/ /
/* Main program */
/ /
void main(void)
{
set_imask_ccr(1); /* CCR I-bit =1 */
PCR5 = OxFF; /* Initialize : output LED */
PDR5 = 0x00; /* LED clear */
PCR6 = 0x03; /* Initialize : input SW & LED control*/
PDR6 = 0x03; /* LED OFF */
SYSCR1 = OxF7; /* standby mode, 16 state */
PMR2 = 0xD9; /* Initialize : use IRQ0O */
IRRIO = O; /* clear IRQO interrupt request flag */
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TCRF = 0x66; /* Set intrernal clock : @ /74 */
TCSRF = 0x01; /* Enable TCFL clear */
TCFL = 0x00; /* clear Timer Counter FL to O */
OCRFL = 0x7D; /* set interrupt interval to O.lmsec */
IENTFL = O; /* Timer FL interrupt disable */
IENTC = O; /* Timer C interrupt disable */
while(1){
1ENO = 1; /* 1IRQO enable */
dent = 0O; /* clear read data count */
set_imask_ccr(0); /* CCR 1-bit =0 */
sleep(); /* standby */
IENTFL = 1; /* enable interrupt request FL */

while(dcnt < MAXBITDATA);

code_decision(); /* code decision routine */
led_dispQ); /* LED display routine */
3
3
/ /
/* code decision routine */
/ /
void code_decision(void)
{
i=0;
while(data[i++] == 0); /* Leader Code */
if(i > 21) /* then leader cord follows */
while(data[i++]); /* Leader Code */
else /* else data code */
i=1; /* initialize index */
bit_cnt = 0x01; /* set bit counter to LSB */
pulse_cnt = 0; /* pulse counter to zero clear */
byte_cnt = 0; /* byte counter to zero clear */
for(i=i-1;i<MAXBITDATA;i++){
if(data[i] == L){ /* Low ? */

if(pulse_cnt){
if(pulse_cnt > 12)

leddata[byte_cnt] |= bit_cnt; /* bit on */
else
leddata[byte_cnt] &= ~bit_cnt; /* bit off */
bit_cnt <<= 1; /* bit shift */
if(Ibit_cnt){ /* next byte ? */
bit_cnt = 0x01; /* set bit counter to LSB */
byte_cnt++; /* count up */
by
pulse_cnt = 0; /* pulse counter to zero clear */
¥
} else { /* High */
pulse_cnt++; /* count up */
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if(pulse_cnt > 25)

break;
¥
¥
¥
/ /
/* LED display routine */
/ /
void led_disp(void)
{
TLC = 0xO00; /* Clear Timer Load register C to 0 */
TMC = Ox1B; /* Timer C initialize */
IRRTC = O; /* Clear IRRTC to 0 */
IENTC = 1; /* Timer C interrupt enable */
led_cnt = 0;
dig_0 = dsp_data[leddata[led_cnt] & OxOF]; /* Dig-0 LED display data set */
dig_1 = dsp_data[leddata[led_cnt] >> 4 & OxOF]; /* Dig-1 LED display data set */
while(1){
1T(STANDBY){ /* standby switch ON ? */
delay(Q);
IENTC = O; /* Timer C interrupt disable */
IRRIO = O; /* clear IRQO interrupt request flag */
PDR6 = 0x03; /* LED OFF */
break;
} else i1TF(FIGURE){ /* LED figure switch ON ? */
if(byte_cnt > led_cnt)
led_cnt++; /* next byte */
else
led_cnt = 0; /* start byte */
if(byte_cnt == led_cnt){
dig_0 = 0x40; /* Dig-0 LED display data set(-) */
dig_1 = 0x40; /* Dig-1 LED display data set(-) */
} else {
dig_0 = dsp_data[leddata[led_cnt] & OxOF]; /* Dig-0 LED display data set */
dig_1 = dsp_data[leddata[led_cnt] >> 4 & OxOF]; /* Dig-1 LED display data set */
¥
delay(Q;
¥
¥
¥
/ /
/* delay routine(about 300msec) */
/ /
void delay(void)
{
long i;
for(i = 0;i < 20000;i++)
nopQ);
¥
/ /
/* Interrupt Request 0O */
/ /

RJJ06B0443-0100Z/Rev.1.00 2004.07 Page 28 of 31



:{EN ESAS H8/300L SLP

void irqo(void)

{
1ENO = 0O; /* IRQO disable */
¥
/ /
/* Timer C Interrupt(in order to light LED in turn) */
/ /
void tmrc(void)
{
IRRTC = O; /* Clear IRRTC to 0 */
ptr = &dig_O; /* LED display data store address set */
ptr += cnt; /* LED display data read */
PDR5 = *ptr; /* LED display data output */
if(lent){
LED_L = 0; /* LED(LOW) ON */
LED_H = 1; /* LED(HIGH) OFF */
} else {
LED_H = 0; /* LED(HIGH) ON */
LED_L = 1; /* LED(LOW) OFF */
¥
cnt++; /* “cnt” increment */
if (ent >= 2){ /* 2 times end ? */
cnt = 0; /* ent” initialize */
}
¥
/ /
/* Timer F Interrupt(every 0.1msec) */
/ /
void tmrf(void)
{
iT(PDR4 & 0x02)
data[dcnt++] = 1; /* bit ON */
else
data[dcnt++] = O; /* bit OFF */
if(dent == MAXBITDATA){ /* end ? */
IENTFL = O; /* disable interrupt request FL */
TCFL = 0x00; /* clear Timer Counter FL to O */
¥
ifT (IRRTFL == 1) {
IRRTFL = O; /* Clear Compare match flag A */
¥
¥
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