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/* #pragna interrupt ed0 | SR */

[* ----- <Include Fles >-------
#i ncl ude "i odefi ne. h"

#i ncl ude "rtmHB_3664. h"

#i ncl ude "sci. h"

#i ncl ude "const . h"

#i ncl ude "l ed. h"

#i ncl ude "ringbuf . h"

#i ncl ude "task. h"

#i ncl ude <nachi ne. h>

[* - < Function Prototype >

void nain( void);
voi d abort (voi d);

voi d ed0_nai n(
voi d edl nai n(
voi d ed2 nai n(
voi d ed3 nai n(
void cyO init(
voi d cyO _nai n(
void cyl init(
voi d cyl nai n(
void cy2 init(
voi d cy2 nai n(
void cy3 init(
voi d cy3 nai n(
void cyd init(
voi d cy4 nai n(
void cy5 init(
voi d cy5 nai n(
void cy6 init(

void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);
void);

/1 Wse RENESAS HEWf uncti ons



void cy6 main( void);
void cy7 init( void);
void cy7 nain( void);

void general init( void);
void port init ( void);
void I d eNop( void);
void hel p_nsg( void);
void PutRH void);

i nt swchk_node(unsi gned char);

int swehk_enty(unsi gned char);

voi d sw ch_status_check(unsi gned char);
voi d eepromrd_req(unsi gned char);

voi d conv_id(unsigned char, char *);
voi d sw st at us(void);

void ad init( void);
void ad prnt( void);
void ad out( int );

[* -en-- < Function Prototype (Extern) > ---------cmommmmmmm oo */
extern void irqg enable( void);
extern void irqg disable( void);

extern void led bright ( void);
extern void timdsp to | ed(unsi gned | ong, unsigned char, unsigned char);
extern void hold dsp to led( void);

extern char *egstrf( char * , char * );

extern voi d opning nsg( void );
extern void cnusrch( void );

extern void reset tiner\V(void);
extern void reset tinerWvoid);

[* -en-- < Qonstant data in ROM > ------mmmmmmi oo */
static char *const copyright =
"Arai, Kenji/JHLPIL(c) 2004, ' 05 kenji a@annet.ne.jp <HB/ 3694 ver.1 LED type>";

/* Gyclic Task Period */
const unsigned char cyclic period[ 8] = {
T _20M5, /* cyclic task no.0 */ // S ches
T _10MS, /* cyclic task no.1 */ // Check operation node
T 100NV, /* cyclic task no.2 */ [/
T 200NV, /* cyclic task no.3 */ // LED Bright Gontrol
T 500NV, /* cyclic task no.4 */ [/ NOT UsE
T 500NV, /* cyclic task no.5 */ // NOT UsE
T 500NV, /* cyclic task no.6 */ // NOT UsE
T _500NVG /* cyclic task no.7 */ [/ NOT UsE
¥

/1 OLY FCR POMER ON IN T ALI ZE

const unsigned char cyclic init_period[8] = {
T 500NV, /* cyclic task no.0 */
T 500NV&+T_10MVS, /* cyclic task no.1 */



T _500N&+T_50MVS, /* cyclic task no.2 */

T _500N&+T_50MVS, /* cyclic task no.3 */
T 200NV, /* cyclic task no.4 */
T 200NV, /* cyclic task no.5 */
T 500NV, /* cyclic task no.6 */
T _500NVG /* cyclic task no.7 */
¥
[*-en-- < RAMASSI gN > - - - - - e oo oo */
unsi gned | ong dat ap;
char rxBuf[20]; /1 RX32 recei ve char
char Buf;

char ling[BFY], *Ip;

/1 lap tine

one lap lap for_Ied; /] Latest lap dat for LD display

unsigned int |atest dt; /1 which tool is used for latest data
unsigned long lap ir; /1 Lap tiner by using InfraRed sensor input
unsi gned long | ap start; /1 lap start tine (fromtiner base)

unsi gned | ong | ap_best; /1 best lap data

unsi gned long | ap | atest; /1 latest data current

unsi gned | ong | ap | ast 1; /] latest data -1

unsi gned | ong | ap | ast 2; /] latest data -2

unsi gned | ong tine ir_tenp;

char |ap_1st_one; /1 clear at power on, if O then 1st

char tinbuf[20];

one lap |ap data buf[ BZALAF ; /! lap data buffer fromEEPRM

unsi gned char lap ptr_buf top; /1 pointer for lap data buf[] top data

unsi gned char lap ptr_rd num /1 read pointer for lap data buf[]

unsi gned char lap ptr_reach end;// reach end of buffer

unsi gned char eepdt nd; /1 transfer conplete flag, BEEPROMto | ap data buf[]
unsi gned char eepdt flg; /1 transfer conplete flag, BEEPROMto | ap data buf[]

unsi gned char tnp datain[6]; // work area for data nmanupl ation
unsi gned char node | ed flg; /1 Mbde LED flag
/1 switch condition

static union {
unsi gned char BYTE

struct {
unsi gned char nodi fy: 1, /1 Bt 7
unsi gned char status: 1, /I Bt 6
unsi gned char actual : 1, /I Bt5
unsi gned char dirctn: 1, /I Bt 4
unsi gned char cunter: 4, /l Bt 3-0
} BT,
} swceondition[2];
unsi gned char node; /1 function and display node
unsi gned char bz_onoff flg; /1 Buzzer QW Of control flag
[*---- < RAMassign (External data) >------------cmmmmmmm oo */
extern unsi gned | ong base ti ner; /1 base tiner for neasuring
externint ir_state; /1 InfraRed sensor detect condition

/1 capture data and base tiner data(@-capt ured)
extern unsigned int capture b data;// InfraRed
extern unsigned int capture b d; // InfraRed
extern unsigned | ong btinr_b; /1 InfraRed



extern unsi gned char id save; /1 nunber of Lapdata
extern unsigned int timusrO,

ti musrl, /1 use for wait contral,
ti musr2, /] tinerl is drived by RTM(2n§ ti ck)
ti musr3; /1 30Sec for data display hold

{1111 debug /111111
externint flag printf; /1 for debug

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

kkkkkkkkkkkkkkkhkkkhkkhkk Eyent driven task and Cyclic task kkhkkkkkkkkkkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkk*k

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

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

Bvent Driven Tasks

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

o o el
BHX Task --- Lap tine calculation by InfraRed sensor wth Ti ner Wi nterrupt
______________________________________________________________________________________________ */
voi d ed0_nai n(voi d)
{
unsi gned | ong t enp;
if (timusrl = 0){
tenp = (btinmr_b * BOH3 + (capture b d / B500uS BASEH);
lap ir =tenp - tine_ir_tenp;
lap start = btinm_b;
tine ir _tenp = tenp;
timusrl = T_5S 16B
timusr2 = T_200MV5, /1 for Buzzer CN
timusr3 = T_10S 16B, /1 Hold Lap data di spl ay
node = MHAO,; /! node is hold
if(lap_1st_one == 0){ /1 thisis first tine frompower on
lap 1st_one = 1; /1 next data save to EEPRIM
node = M NJORV, /1 node is nornal
} else { /1 can save to EEPRM
ready ir_data();
}
} else {
if (ir_state == 0){
timusrl = T 5S 16B,
}
}
}
o o el
EDL Task
______________________________________________________________________________________________ */
voi d edl nai n(voi d)
{
}
o o el
EH® Task
______________________________________________________________________________________________ */

voi d ed2 nai n(voi d)

{



void ed3 main(void) { ; }

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

Gyclic Tasks !l WARNNG!'!! CY0 & Cvl is opposite order for only description point of view
**************************************************************************************************/
% o il

Cvl Task --- check operation node & read swtch status
_________________________________________________________________________________________________ */
void cyl init( void)

{

sw _condi ti onf] MCESW. B T. cunter = 3;

sw conditionf MEESW.BI T.dirctn = DR ON

sw _condi ti onf MCESW. BI T. stat us = SWIFF;

sw _condi ti onf MCESW. BI T. nodi fy = SWOFF;

sw _condi ti on[ ENTRSW. BYTE = sw condi ti on[] MZESY. BYTE;

}
void cyl nain( void)
{

if (timusr2 = 0){

BUZZER = GFF DR H5, /1 Buzzer OFF

} else {

if (bz_onoff flg = ON{

BUZZER = (N R H5, /1 Buzzer ON
} else {

BUZZER = GFF DR H5, /1 Buzzer OFF
}

}

sw ch_stat us_check( MDESW;

sw ch_stat us_check( ENTRSW;

}
voi d sw ch_status_check(unsi gned char swno)
{

unsi gned char i;

i = SIOFF,

sw tch (swno){

case MIESW({
if (SN_MIE = SN {
i = SN
}
br eak;
}
case ENTRSW/({
if (SV2_ENTR = SN {
i = SN
}
br eak;
}
defaul t: {

/1 BEror



}

}
if (i = SMN{
if (sw.condition[swo].B T status = SWH){
if (swcondition[swo].BT.dirctn = DR ON{
sw _condi tion[swo].BI T.cunter -= 1;
if (sw.condition[swo].B T cunter = 0){
sw _condi tion[swo].BI T.cunter = 3;
sw condi tion[swno] .BIT.dirctn = DR OFF;
sw condi tion[swno] . BI T. stat us = SN
sw condi ti on[ swno] . BI T. nodi fy = SN
}
}
} else {
if (swcondition[swio].BT.dirctn = DR G-F){
sw _condi tion[swo].BI T. cunter = 3;
}
}
} else {
if (swcondition[swo].B T status = SN {
if (swcondition[swio].BT.dirctn = DR G-F){
sw _condi tion[swo].BI T.cunter -= 1;
if (sw.condition[swo].B T cunter = 0){
sw _condi tion[swo].BI T. cunter = 3;
sw condition[swio] . B T.dirctn = DR ON
sw _condi tion[swno]. B T. stat us = SWH,
}
}
} else {
if (swcondition[swo].BI T.dirctn == DR ON{
sw _condi tion[swo].BI T. cunter = 3;
}
}
}
}
% o il
CY0 Task --- control for Front swtches and check operation node

void cyO init( void)

{
lap ptr_buf top = 0;
lap ptr_rd num= 0;
eepdt flg =0;
lap ptr_reach_end = 0;
}

void cy0 nain( void )
{
sw tch (node){
case M NRWL: { // Dsplay nornal |ap tine count
if (swehk _enty(MNISP)){// Nunber display then show | apdat a
lap ptr_buf top = 0;
lap ptr_rd num= 0;
eepromrd req(I R LAP);
}
swehk_node( M DELET) ;
br eak;



}
case MINIRQ { /1 Just after power on

if (swehk _enty(MNISP)){// Nunber display then show | apdat a
lap ptr_buf top = 0;
lap ptr_rd num= 0;
eepromrd req(I R LAP);

}
swehk_node(M DELET) ;
br eak;
}
case M NIEP { /1 Dsplay BEEPRMnext save ID
swehk_enty(MHSTL); // Show | apdat a
swehk_node(MNORW);  // Return Nornal data di splay
br eak;
}
case MHADO: { /1 Say static display of |aped data
if (swehk _enty(MNISP)){// Nunber display then show | apdat a
lap ptr_buf top = 0;
lap ptr_rd num= 0;
eepromrd req(I R LAP);
}
swehk_node(MNORM);  // Release Hol d condition any key
br eak;
}
case MH STL: { /1 Show history of |apdata
if (swehk _enty(MNISP)){// Nunber display then next |apdata
if (lap ptr reach end = 0){ // not reach to end
lap ptr_rd num;
}
if ( lap ptr_rd num= BZ4LAP ){
lap ptr_rd num= 0;
lap ptr_buf top += BZALAP,
eepromrd req(I R LAP);
}
}
swehk_node(MNORW);  // Return Nornal data di splay
br eak;
}
case MICHEET: { /1 Del ete EEPRM | apdat a
swehk_enty(MY OLT); // nake sure del ete action
swehk_node(MNORW);  // not to delete!!
br eak;
}
case MY OLT: { /1 Del ete EEPRIM | apdat a
swehk_enty(MNORM);  // del eted!!
swehk_node(MNORM);  // del eted!!
br eak;
}
defaul t: {
/I Eror
node = M NJORM,;
}

}

voi d eepromrd_req(unsi gned char nu)

{
eepdt md = nd;



eepdt flg = RECEST;
}

/1 for debug
static void debug print( void)

{

if ((flag printf = 1) || (flag printf = 0)){

sw tch (node){

case M NRWL: {
Sci Pt S("MNRM, ");
br eak;

}

case MINIRQ {
Sci Pt S("MINRQ ");
br eak;

}

case M NI {
Sci Put ("M NP, ");
br eak;

}

case MHADO: {
Sci Put S("MNCRML") ;
br eak;

}

case MH STL: {
SiPtS"MHSIL, ");
br eak;

}

case MOHEET: {
Sci Put ("M DELET, ");
br eak;

}

case MY OLT: {
SiPtS"MYOT, ");
br eak;

}

defaul t: {
SiPutg"?, ");

}

}
}
}
[f-emmeee- Swi tch condition check -------------

i nt swechk_node(unsi gned char nd)

{

if (sw.condition MEESW.BIT. nodi fy = SWN) {

sw _condi ti onf MCESW. BI T. nodi fy = SIOFF;

node = n;
timusr2 = T _50M5
debug print();
return 1,

} else {
return O

}

}

int swehk_enty(unsi gned char nd)

1/

1/

1/

1/

1/

1/

1/

1/

Qut put control for Debug

Osplay nornal lap tine count

Just after power on

O splay BEEPRMnext save ID

Say static display of |aped data

Show hi story of |apdata

Del et e BEEPROM | apdat a

Del et e BEEPROM | apdat a

/1l for Buzzer QN



if (sw.condition ENTRSW. B T. nodi fy = SWN) {
sw _condi ti on[ ENTRSW. Bl T. nodi fy = SWOFF;
node = nd;
timusr2 = T _50M5 /1 for Buzzer CN
debug print();
return 1,
} else {
return O;

void cy2 init( void)

{
}
voi d cy2_nain( void )
{
sw tch (node){
case M NRMWL: {
node led flg = 0; /1 Nornal node
LED MTE = GFF (R H5, /] Mvde LED GF
timdsp to led((base tiner - lap start)* BAH30, 1);
br eak;
}
case MINIRQ {
node led flg = 0; /1 Nornal node
LED MTE = GFF R H5, /] Mbde LED GF
iddsp to led(id savetl);
br eak;
}
case MNP {
node led flg = 1; /1 Gontrol node
LED MITE = N R H5 /] Mbde LED ON
iddsptoled(lap data buf[lap ptr rd nun.id);
br eak;
}
case MHADO: {
node led flg = 0; /1 Nornal node
LED MTE = GFF R H5, /] Mvde LED GF
if (timusr3 = 0){
node = M NJORM,;
} else {
timdsp to led(lapir,1,1);
}
br eak;
}
case MH STL: {
node led flg = 1; /1 Gontrol node
LED MITE = N R H5 /] Mbde LED ON

if (eepdt flg = READY){

timdsp to led(lap data buf[lap ptr rd nunj.laptim 1, 1);
}
br eak;



}

case MOHEET: {

}

if (nmode |l ed flg){

node led flg = 0;

LED MTE = GFF IR HS, //
} else {

node led flg = 1;

LED MDE = ONRHS, //
}
del ete ok dsp to led();
br eak;

case MY OLT: {

if (nmode |l ed flg){
node led flg = 0;
LED MIE = GFF IR HS5, //
} else {
node led flg = 1;
LEDMDE=ONDRHS //
}
node led flg = 1;
LED MIE = ONDR H§ /1l
allzero dsp to led();
req |l apdata clear();

br eak;
}
defaul t: {
/* BEror */
}
}
}

CY3 Task --- LED Bright Gontrol
void cy3 init( void) { ;)
void cy3 nain( void)

{

led bright();
}

Cv4 Task --- Not use
voidcyd init( void) { ;)
void cy4 main( void) { ;)

CY5 Task --- Not use
voidcy5 init( void) { ;)
void cy5 main( void) { ; }

Cv6 Task --- Not use
void cy6 init( void) { ;)
void cy6 main( void) { ; }

Cy7 Task --- Not use

/1 Nornmal node
Mbde LED GFF

// Qontrol node
Mbde LED ON

/1 Nornmal node
Mbde LED GFF

// Qontrol node
Mbde LED ON

// Qontrol node
Mbde LED ON



widoyzint(void) ()
void cy7 main( void) { ; }

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

*kxkkxkxkkxkxk pneral initialization for each task and base task for nonitor ****x**kkkkkkkrkxrk
************************************************************************************************/
void nain( void)

{

/********** Interrupt ***************************/

irq_disable();

/********** 'I'i n«erv ******************************/

reset_tiner\);

/********** R‘I‘M*********************************/

rtmh8 init();

/********** Em\/l******************************/
init_eep lap();

[rEFxxkExxk Pprdware related initialize *¥*xxxxkxx]
port_init(); // Port

ad init(); /1 ADC

/********** &] *********************************/
i I nit(rxBuf, sizeof( rxBuf ), IdeEP);

Put RLK() ; Put RLK() ;

opni ng_nsg() ;

/********** Ot hers ******************************/

general init();

/********** Interrupt ***************************/

irq_enabl e();

/********** LE:) *********************************/

/1 reset_led(); // intimwc

/********** 'I'i n«erW******************************/

reset _tiner\W);

/* Initialize each task */

cy0 init();
cylinit();
cy2 init();
cy3 init();
cyd init();

tineir _tenp = 0;

vihi | (! DOOMEDAY)
{

/1 Noni tor
/1 cnasrch(); /] start fromH nonitor
lap_cnd srch(); /] start fromLap nonitor

} /1 Bnd of while

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

General subroutine
**********************************************************************************************/
void general init( void)

latest dt =0

lap 1st_one = 0;

lap start = base tiner = 0;

lap latest = lap lastl =lap last2 = TI MMX DT,



lap best = TITMMN DT,
flag printf = Oxff;
BWZZER = GFF IR H5,
node led flg = 0;

/1 Buzzer off
/1 Mbde LED flag

LED MIE = GFF DR HS, // Mde LED of f

node = M| NIRQ
/1 Data read fromEEPRM
rd_eep bz();

}

/1 read buzzer flag fromBEEPRM

/********** Fbrt | nl tl aj | ze ****************/

void port init ( void)

{
I Q PCRL = Oxff;
LED)
| Q PCRL. BYTE = 0x00;
IQ PCR = 0x00;
IQPCR.BYTE = 0;
| Q PGB = Ox1f;
I Q PUCRS. BYTE = 0x10;
| Q PORS.BYTE = 0;
IQPMS.BYTE = 0;
| Q PR = Ox70;
| Q POR7. BYTE = 0x00;
| Q PCRB = Oxdb;
| Q PCRB. BYTE = 0x00;
/1 port Bis only input
}
voi d hel p_nsg( void )
{
opni ng_nsg() ;
}
voi d sw st at us(voi d)
{
i Put §(" Left << S S/
Sci Put §(" ENTR MXDE
Sci Put §(" ");
if (SV2_ENTR = ON{
SiPtS("GF );
} else {
SiPtS"AN ");
}
if (SW_MIE = ON{
SiPtS("GF ");
} else {
SiPtS"AN ");
}
}

/1 P17 to P10 -- output node (7 segnents LED each seg. & # of

/1
/1
/1 Set al low
/!l Bt Oto 4 are output
/1 PUll-up N
/1 Set al low
/1 D sabl e wake-up function
/1 output Pr4,75&76
/1 Set al low
/1 Bt P85&82 = i nput
/1 Set al low
-> Rght"); Put CQRLK() ;
"); PUtARK();

voi d conv_id(unsigned char id, char *dt_save)

{

unsi gned char i;
unsi gned char dt;

dt =id;
i = (char)(dt

/ 100) +'0';

/1 output dxx



*dt_save++ =i

dt =dt - ((dt / 100) * 100);
i =(char)(dt / 10) +'0';
*dt_save++ =i

dt =dt - ((dt / 10) * 10);
i =(char)dt +'0';
*dt_save++ =i

*dt_save++ = '=';

}
voi d abort (voi d)
{
} ;
voi d Put C(RLK()
{
Sci Put G 0x0d) ;
Sci Put G 0x0a) ;
}
void I d eNop( void)
{
} ;

/1 output xdx

/1 output xxd

void fornater4tiner_dbl (unsigned long tim char *dt_save, char typ)

{

unsi gned char i;
unsi gned | ong dt;

dt =tim& OxO7ffffff;

i = (char)(dt / 72000000) +'0Q';

if (typ = TMTMRULL){
*dt_save++ =i

}

dt =dt - ((dt / 72000000) * 72000000);
i = (char)(dt / 7200000) +'0';

if (typ = TMTMRULL){
*dt_save++ =i
*dt_save++ = 'h';

}

dt =dt - ((dt / 7200000 ) * 7200000 );
i =(char)(dt / 1200000 ) +'0';

*dt_save++ =i
dt =dt - ((dt / 1200000 ) *

i = (char)(dt / 120000 ) +

*dt_save++ =i

if (typ!=TIMDE){
*dt_savet++ ="'

}

dt =dt - ((dt / 120000 ) *

i = (char)(dt / 20000 ) +

*dt_save++ =i
dt =dt - ((dt / 20000 ) *

i = (char)(dt / 2000 ) +

*dt_save++ =i
if (typ!=TIMDE){

120000 );

/1 output TX:XX:XX. XX

XT: XX: XX. XX

XX: TX: XX, XX

XX: XT: XX, XX

XX: XX TX. XX

XX: XX XT. XX



*dt_save++ ='.';
}
dt =dt - ((dt / 2000 ) * 2000 );
i = (char)(dt / 200 ) +'0;
*dt_save++ =i
dt =dt - ((dt / 200 ) * 200 );
i =(char)(dt / 20 ) +'0;
*dt_save++ =i
*dt_save++ = O

}

/1
/1 ADC control program
/1
voidadinit( void) {
AD ADCSR BYTE = 0x30; // scan node but only chO
}

void ad prnt( void) {
Sci Pt ("ADQ Vol L) = ");
ad_out (AD ALDDRA) ;
Put GRLK();

}

void ad out( int value ) {
unsigned int dt, tnp, zero;

dt = (unsigned int)val ue/ 64,
tnp = dt/1000 +'0';
if (tnp ="0"){
/1 SiPutq' ');
zero = 0;
} else {
i Put Q(tnp) ;
zero = 1,
}
d =dt - (( d / 1000 ) * 1000);
tnp =dt/100 +'0';
if ((tnp ="'0") & (zero = 0)){
/1 SiPutq' ');

zero = 0;

} else {
i Put Qtnp) ;
zero = 1,

}

dt =dt - (( dt / 100 ) * 100);
tnp = dt/10 + '0';

if ((tnp ="'0") & (zero = 0)){
/1 SiPut@' ');

zero = 0;

} else {
i Put Qtnp) ;
zero = 1,

}
Sci PutQdt%o + '0');

/1 output xx:xx:xX.TX

/1 output Xx:xXX:XX.XT



