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/************************************************************/
/* */
/* H8/300HN Series -H8/3687- */
/* Application Note */
/* */
/* "1-2 Phase Excitation Control for a Stepping Motor */
/* */
/* Function */
/* - Timer Z Output Compare */
/* */
/* External Clock : 16MHz */
/* Internal Clock : 16MHz */
/* Sub Clock : 32.768kHz */
/* */

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

#include <machine.h>

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

/* Symbol Definition */

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

struct BIT {

unsigned char b7:1; /* bit7 */

unsigned char b6:1; /* bite */

unsigned char b5:1; /* bits */

unsigned char b4:1; /* bitd */

unsigned char b3:1; /* bit3 */

unsigned char b2:1; /* bit2 */

unsigned char bl:1; /* bitl */

unsigned char b0:1; /* bit0 */
}:
#define TCRO *(volatile unsigned char *)0xF700 /* Timer control
register_ O */
#define TIORAO *(volatile unsigned char *)0xF701 /* Timer 1/0 Control
Register A O */
#define TSRO *(volatile unsigned char *)0xF703 /* Timer status
register O */
#define TSRO _BIT (*(struct BIT *)0xF703) /* Timer status
register_ O */
#define IMFB TSRO _BIT.bl /* Input Capture/Compare
Match FlagB*/
#define IMFA TSRO_BIT.bO /* Input Capture/Compare
Match FlagA*/
#define TIERO *(volatile unsigned char *)0xF704 /* Timer interruptenable
register0 */
#define TIERO_BIT  (*(structBIT *)0xF704) /* Timer interrupt enable
register0 */
#define IMIEA TIERO_BIT.bO /* Input Capture/Compare
Match */

/> Interrupt

Enable A */
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#define TCNTO *(volatile unsigned short *)0xF706 /* Timer counter_O
*/
#define GRAO *(volatile unsigned short *)0xF708 /* General register A O
*/
#define TSTR *(volatile unsigned char *)0xF720 /* Timer start register
*/
#define TMDR *(volatile unsigned char *)0xF721 /* Timer mode register
*/
#define TFCR *(volatile unsigned char *)0xF723 /* Timer function control
register */
#define TOER *(volatile unsigned char *)0xF724 /* Timer output master
enable */

/*

register */
#define TOCR *(volatile unsigned char *)0xF725 /* Timer output control
register */
#define PDR6 *(volatile unsigned char *)OxFFD9 /* Port Data Register 6
*/
#define PCR6 *(volatile unsigned char *)0OxFFE9 /* Port Control Register
6 */

#pragma interrupt (tzOint)

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

/* Function define */
/************************************************************/
void main ( void );

void tzO0int ( void );

void fslueup ( void );

void fsluedwn ( void );

void fconst ( void );

void frstop ( void );

void rslueup ( void );

void rsluedwn ( void );

void rconst ( void );

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

/* Ram define */

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

unsigned char tzcnt,sluecnt,nextmode;
unsigned short modecnt;

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

/* Data table */

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

#pragma section OUTDT

unsigned char pattbl[8] = { /* Stepping Motor Output Patarn Table */
0x08,0x0C, 0x04,0x06,0x02,0x03,0x01,0x09,

}:

unsigned short uptbl[96] = { /* Stepping Motor Output Patarn Table */

OxFFFF,0xF000, 0OXEOO00 , 0xD500,0xCE40,0xC738,0xC030,0xB928,0xB220,0xAB18,
0xA410,0x9DDO0, 0x9790,0x9150,0x8CA0 ,0x87F0,0x8340,0x8020,0x7D00,0x7AA8,
0x7850,0x75F8,0x74BD,0x7148,0x6FB8 ,0x6E28,0x6C98,0x6B08,0x6978 ,0x67ES8,
0Ox66BC,0x6590,0x6464 ,0x6338,0x620C,0x6144,0x607C,0x5FB4 ,0x5EEC ,0x5DCA,
Ox5CA8,0x5B86 ,0x5A64 ,0x5942,0x5820 ,0x56FE ,0x55DC, 0x54BA ,0x5398,0x5276,
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0x5154 ,0x5032,0x4F10,0x4DEE,0x4CCC ,0x4BAA, 0x4A88 ,0x4966 ,0x4844 ,0x4722,
0x4600,0x44DE, 0x43BC, 0x429A,0x4178,0x4056 ,0x3F34,0x3E12,0x3CF0,0x3BC4,
0x3A34 ,0x3890,0x373C, 0x35E8,0x3494 ,0x33D6,0x3318,0x325A,0x319C,0x30DE,
0x3064 ,0x2FEA, 0x2F70,0x2EF6 ,0x2E7C ,0x2E02,0x2D9C, 0x2D36 ,0x2CD0 ,0x2C6A,
0x2C04 ,0x2B9E, 0x2B38,0x2AD2 ,0x2A6C ,0x2A00,

}:
/************************************************************/
/* Vector Address */
/************************************************************/
#pragma section V1 /* VECTOR SECTOIN SET */
void (*const VEC_TBL1[])(void) = {

main /* 00 Reset */
}:
#pragma section V2 /* VECTOR SECTOIN SET */
void (*const VEC_TBL2[])(void) = {

tz0int /* 34 Timer ZO Interrupt */
}:
#pragma entry main(sp=0xFF80)
#pragma section /* P */
/************************************************************/
/* Main Program */

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

void main ( void )

{
unsigned char tmp;
set_ccr(0x80); /* Initialize CCR/Interrupt Disable */
TSTR = OXFC; /* TCNTO count stop */
tzent = 0; /* Output Pattern table counter set */
sluecnt = 0; /* Slue Up/Down table counter set */
nextmode = O;
modecnt = 95; /* Motor Slue mode countset 95" */
TMDR = OxOE; /* TCNTO,TCNT1 Single Mode */
TFCR = 0x80; /* Chanel 0,1 is Normal Mode */
TOER = OxFF; /* FTIOAO Output Disable */
TOCR = 0x00; /* FTI0AO initial outputs is O */
TCRO = 0x22; /* Rising edge, phi/4 Clock count */
TIORAO = 0x88; /* FT10AO Toggle Output */
TIERO = OxE1; /* IMFA Interrupt Enable */
tmp = TSRO;
TSRO = OXEO; /* Interrupt Flag Clear */
GRAO = uptbl[sluecnt]; /* Set GRAO */
sluecnt++;
TCNTO = 0x0000; /* Set TCNTO */
PCR6 |= OxOF; /* Port8 Output */
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
tzent++;
TSTR = OXFD; /* TCNTO count start */
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set_imask_ccr(0); /* Interrupt Enable

while(1);
/************************************************************/
/* Timer ZO Interrupt */

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

void tzOint ( void )

{

unsigned char tmp;

switch(nextmode){
case 0O:
fslueup(Q);
modecnt--;
if(modecnt == 0){
nextmode = 1;
modecnt = 96;
sluecnt = 95;

}

break;

case 1:
fconst();
modecnt--;
if(modecnt == 0){
nextmode = 2;
modecnt = 96;

}

break;

case 2:
fsluedwn();
modecnt--;
if(modecnt == 0){
nextmode = 3;
modecnt = 48;
sluecnt =0;
if(tzcnt==0)
tzent = 7;
else
tzcent--;

}

break;

case 3:
frstop();
modecnt--;
if(modecnt == 0){
nextmode = 4;
modecnt = 96;
if(tzcnt==0)
tzent = 7;

/* Forward Slue Up

/* Next mode?

/* nextmode = 1 Constant Speed
/* Next mode countset '96"

/* Slue Up/Down table counter set

/* Constant Speed

/* Nextmode?
/* nextmode = 2 Forward Slue Down
/* Nextmode countset 96"

/* Forward Slue Down

/* Next mode?

/* nextmode = 3 Slue Stop

/* Next mode countset "'48"

/* Slue Up/Down table counter set

/* Slue Stop

/* Next mode?
/* nextmode = 4 Reverse Slue Up
/* Next mode countset ""96"

*/

*/

*/
*/
*/
*/

*/

*/

*/
*/

*/

*/
*/
*/
*/

*/

*/
*/
*/
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else
tzent--;
}
break;
case 4:
rslueup(Q); /* Reverse Slue Up */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 5; /* nextmode = 5 Constant Speed */
modecnt = 96; /* Next mode countset ""96" */

sluecnt = 95;

}

break;

case 5:
rconst();
modecnt--;
if(modecnt == 0){
nextmode = 6;
modecnt = 96;

}

break;

case 6:
rsluedwn();
modecnt--;
if(modecnt == 0){
nextmode = 7;
modecnt = 48;
sluecnt = 0;
if(tzcnt==7)
tzent = 0;
else
tzent++;

}

break;

case 7:
frstop();
modecnt--;
if(modecnt == 0){
nextmode = 0;
modecnt = 96;

if(tzcnt==7)
tzent = 0;
else
tzent++;
}
break;
3
tmp = TSRO;
TSRO = OxEO;

/* Slue Up/Down table counter set */

/* Constant Speed

/* Next mode?
/* nextmode = 6 Reverse Slue Down */
/* Next mode countset ""96" */

*/

*/

/* Reverse Slue Down */
/* Next mode? */
/* nextmode = 7 Slue Stop */
/* Next mode countset ""48" */

/* Slue Up/Down table counter set */

/* Slue Stop */

/* Next mode? */
/* nextmode = 0 Forward Slue Up */
/* Next mode countset '"96" */
/* Interrupt Flag Clear */
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/************************************************************/

/* Forward Slue Up */

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

void fslueup ( void )

{

GRAO = uptbl[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt++;
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcent==7)

tzcent = O;
else

tzent++;

}

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

/* Forward Slue Down */
/************************************************************/

void fsluedwn ( void )

{

GRAO = uptbl[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt--;
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzent==7)

tzcent = O;
else

tzent++;

}

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

/* Forward Constant Speed */

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

void fconst ( void )
{
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcent==7)
tzent = 0;
else
tzent++;

}

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

/* Slue/Reverse Stop */

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

void frstop ( void )
{

}

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

PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */

/* Reverse Slue Up */
/************************************************************/

void rslueup ( void )
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{
GRAO = uptbl[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt++;
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcnt==0)
tzent = 7;
else
tzent--;
}

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

/* Reverse Slue Down */
/************************************************************/

void rsluedwn ( void )

{
GRAO = uptbl[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt--;
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcnt==0)
tzent = 7;
else
tzent--;
}
/************************************************************/
/* Reverse Constant Speed */

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

void rconst ( void )

{
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcnt==0)
tzent = 7;
else
tzent--;
}
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