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s. 1o

#pragma ioreg /* O001/0000000 */

#pragma interrupt INTCC30 int cc30 /< 00000000000000O004d =/
#pragma interrupt INTCM4 int cmé4 /< 00000000000000O004d +/
/**************************‘k*‘k***‘k*‘k******‘k*******************‘k*‘k*‘k****************/
/0000 */

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

#define ON 1

#define OFF 0

#define CW 1 /* cwhOodogooogag */
#define CCW 2 /* ccwOO0OOoOoong =/
#define STOP 0 /* 00o0o0og */

#define SPEED 0 /* 00000onOo +/

#define POSITION 1 /* 0000000 +/

#define ERR NO1 1 /000000 =/

#define ERR NO2 3 /0000000 */

#define ERR NO3 7 /00000000 =/

/*** D D |:| D |:| *********************************************************************/
#define P 4 /* 00 */

#define MAXPULSE 10000 /* 10000000 */
#define OFFSET 800 /* 0000000 */

#define SPEED MAX 100 /* 000000000 /0.4ms */
#define VMAX 100 /* 0000 100V */

#define IS MAX 2000000 /= 0000000 /

#define MAX I 400 /* 00 MaxOd */

#define SA POSI MAX 5000 /= 000000000 */
#define CM3 DATA 625 /* PWM cM0030 00 20kHz */
#define BFCM DATA 625 /* PWM BECMODODODODO */
#define KPGETA 10 /* kp OOOO0O */

#define KSIGETA 8 /* ksi OOOO0O */

#define KIGETA 12 /* ki O0OO0O0O */

#define SGETA 14 /* sin OQOQOQOO */

/*** D D |:| D |:| ********************************‘k*‘k******************************‘k***/

#pragma section const begin

signed int kp = 500 ; /* 0000000 */
signed int ksp = 100 ; /* 0000000 =/
signed int ksi = 100 ; /* 0000000 =/
signed int ki = 11 ; /* 0000oooOo */

#pragma section const end
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/**********************************************************************************/

/* */
/0000000 */
/* */
/**********************************************************************************/
unsigned char init flag ; /* 000000000 =/

unsigned char cont mode ; /* 000000o:000001:00000 * /
unsigned char stop req ; /> 00oogoo */

unsigned char stop flag ; /* O0O0oOooog */

unsigned char error flag ; /* 0000000 =/

unsigned short timer count ; /* 00000oooogooog +/
unsigned short volume ; /* 0000000000 =/

signed short before enc ; /* 00000000 =/

signed int now position ; /* 000000000 =/

signed int o position ; /* 000000000 *=/

signed int now_speed ; /* 00000000 /msO */

signed int o_speed ; /* 00000000 /msO */

signed int i speed ; /* 000000o0O */

signed int o trm ; /* 000000000000 =/
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/**********************************************************************************/

/* */
/* 300000000000 */
/* */

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

void main ()

{

void hinit () ;
void ainit () ;

void led out( int ) ;

/*ox/

unsigned char sw, proc _no, sw mode ;

signed int i, speed ;

/*** goooooog ******************************************************************/
hinit () ; /* 0000gg =/
ainit () ; /< 00000oog */
__EI() ; /> 000000 =/
while ( stop flag == OFF ) ; /* 000000 */
for (i = 40000 ; i !'= 0 ; i--) ;
_ DI() ; /* 000000 *=/
ainit () ; /* 00000000d =/
init flag = OFF ; /* 0000000000 (0) */
POERO = O0x3f ; /> 0O0ooooo */
proc no = 0 ; /* 0O0o0oooooo +/
__EI() ; /> 000000 =/

while( 1 ) {

/*** SWDDDDD *****************************‘k*‘k*‘k********************************/

sw = ~P4 & 0x03 ;

if ( sw == ) A
sw_mode = CW ;

} else if ( sw == 2 ) {
sw_mode = CCW ;

} else {

sw_mode = STOP ;
}

speed = ( SPEED MAX * volume / 1024 ) + 1 ;
switch( proc_no ) {
/*** D DDD **************‘k*‘k*****‘k*‘k*****‘k*‘k**‘k**********************************/
case 0
if ( sw mode == CW ) {
__DIO 7
stop _flag = OFF ; /* 0000000Oogag o) */
o _speed = speed ; /* O00000Oo0 *=/
cont _mode = SPEED ; /* 000000000 =/
_EIQO
proc no = 1 ; /* cw Oogooo +/
} else if ( sw _mode == CCW ) {
__DIO »
stop flag = OFF ; /* 000000000 (o) */
o speed = -speed ; /* 000000 =/
cont _mode = SPEED ; /* 000000000 =/
__EIQO ;
proc_no = 2 ; /* ccw Ooooog */

}
led out( o position - now position ) ;
break ;
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/*** CWD |:| ***********************************************************************/

case 1
o _speed = speed ; /* 000000 =/
if ( (sw_mode == CCW) || (sw _mode == STOP) ) {
o speed = 0 ; /* dooodonooo +/
stop _req = ON ; /* 00000000000 (1) */
proc_no = 3 ; /* 000 ogooog */
}
led out( abs(o_speed) - abs(now speed) ) ;
break ;
/*** CCWDD ***************************‘k*‘k*‘k*‘k*‘k**********************************/
case 2
o_speed = -speed /* 0000oooOo */
if ( (sw_mode == CW) || (sw_mode == STOP) ) ({
o speed = 0 ; /* 0O0o00gdo00nOO
stop _req = ON ; /* 00000000000 (1) */
proc no = 3 ; /* 000 ooooog */

}
led out( abs(o_speed) - abs(now speed) ) ;

break ;
/*** D D |:| D |:| ************************************************************‘k‘k*‘k*‘k*‘k/

case 3

if ( stop flag == ON ) {
timer count = 10 ; /> d0o0o0ddbiloomsOn =/
proc no = 4 ; /> d0o0oooooogooog +/

}

led out( abs(o_speed) - abs(now speed) ) ;

break ;

/*** gooooooogog *************************************************************/
case 4

if ( timer count == 0 ) {
__DIO =»
cont _mode = POSITION ; /* 000000000 =/
stop _req = OFF ; /00000000000 (o) */
stop flag = OFF ; /000000000 o) */
proc no = 0 ; /* 00 oogooo +/
o _position = now position ;
__EIQ 7

}

led out( abs(o_speed) - abs(now speed) ) ;

break ;

}

/*** DDDDD *********************************************************************/
if ( error flag ) {
while( 1 ) {
led out( 0x0000 ) ;

timer count = 50 ;
while ( timer count ) ;
led out( error flag ) ;
timer count = 50 ;
while ( timer count ) ;

00oboDoOobDOoo000  U14868JJ2V0AN 115



osoooOooooooon

8.4 bbbbbbuduuod4msidogom

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

/* * )
/* ™40 O0O000000.4msO000ODODO) */
/* */

/**********************************************************************************/
__interrupt
void int cm4 (void)

int sin(int) ;

/*ox/

signed short iu, iv ;

signed short now_enc, sa enc, sa position ;

signed int wrm, wre, trm, tre ;

signed int d speed, o _igp, o _iqg, id, iq ;

signed int o vd0, o vg0, o vd, o vqg ;

signed int o vu, O VvV, O VW ;

/*ox/
ADSCMO0 = 0x9800 ; /*wdO000a/pO000000 */
ADSCM10 = 0x9800 ; /* vOOOOa/pO00000 */

/*** D D |:| D |:| D |:| D ***************************‘k*‘k*‘k*‘k**************************‘k***/

now_enc = -TM10 ;
sa_enc = now_enc - before enc ;
if ( abs( sa_enc ) > ( MAXPULSE / 2 ) ) {
if ( sa_enc < 0 ) |
sa_enc += MAXPULSE ;
} else {
sa_enc -= MAXPULSE ;

}

before enc = now_enc ;

wrm = now_speed = sa enc ; /* 000ooo0o x/
wre = wrm * P ;

now position += sa enc ; /000000 /
if ( now enc < 0 ) {

now_enc += MAXPULSE ;
}

trm = now enc ;
tre = ( trm * P + OFFSET ) % MAXPULSE ;
if ( (stop_reqg == ON) && (abs(sa_enc) == 0) ) {
stop flag = ON ; /* 000000000 (1) */

}

/*** D D I:l D I:l D I:l D I:l D ************************************************************/
if ( cont mode == SPEED ) {
o position += o speed ;
}

sa position = o position - now position ;

if ( init flag == OFF ) {
if ( abs(sa position) > SA POSI MAX ) {
POERO = 0 ; /* pwMO OO0 */
error flag = ERR NO2 ; /* 00000000000 (1) */
}
}
if ( cont mode == POSITION ) ({

sa position = ( sa position * kp ) >> KPGETA ;
}
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/*** D D |:| D |:| D *******************************************************************/

d speed = sa position - wrm ;
o igp = ksp * d speed ;

o iq

= ( o _igp + i speed ) >> KSIGETA ;

if ( i _speed > IS MAX ) {

i_

speed = IS MAX ;

} else if ( i speed < -IS MAX ) {

i speed = -IS MAX ;
} else {
i speed += ( ksi * d speed ) ;

}

/*** D D |:| D |:| D *******************************************************************/

iu = (( ADCROO & Ox3ff ) - 0x200) ; /* a0 00Qg */
iv = (( ADCR10 & Ox3ff ) - 0x200) ; /* vOOOQg =/
ADSCMO0O = 0x9801 ; /* 00000000CA/DODOO000 */
if ( ( abs(iu) > MAX I ) || ( abs(iv) > MAX I ) ) {
POERO = 0 ; /* pwMO OO0 */
error flag = ERR NOl ; /* 0000000000 (1) */
}
id= ( ( ( iv * sin( tre ) ) - ( iu * sin( tre + 6667 ) ) ) ) >> SGETA ;
ig= ( ( ( iv * sin( tre + 2500 ) ) - ( iu * sin( tre + 9167 ) ) ) ) >> SGETA ;
ovd = ( ki * -id ) >> KIGETA ;
ovg= (ki* (o ig - ig ) ) >> KIGETA ;
if ( o_vd > VMAX ) {

o vd = VMAX ;
} else if ( o vd < -VMAX ) {
o vd = -VMAX ;

}
if |

o vg > VMAX ) {

o vg = VMAX ;
} else if ( o vg < -VMAX ) {
o vq = -VMAX ;

}

/*** BDDDDDDD **************************‘k*‘k***‘k******************************‘k/

if |

init flag == ON ) {

o trm += 10 ;

tre = ( o _trm * P ) % MAXPULSE ;
ovd =0 ;

o vg = 25 ;

if

}

o vu
o vV
o vw

X

(o _trm > 20000 ) { /* 00000200000000 =*/
stop flag = ON ;
POERO = 0 ; /* pWuMO OO0 */
( ( (ovd * sin( tre + 2500 ) ) - ( o vg * sin( tre ) ) ) ) >> SGETA ;
= (( (o vd * sin( tre + 9167 ) ) - ( o vg * sin( tre + 6667 ) ) ) ) >> SGETA ;
= -0 Vu - 0 _VV ;

/'k*'k PWMDDDDDD *'k************************************************************/

if ( P4 & 0x08 ) {
POERO = 0 ; /* pwMO OO0 */

error flag = ERR NO3 ; /* 000000000000 (1) */
}

if ( error flag == ) |

P4 =0 ;

P4 = 0x04 ; /O0000000000000o00aa *=/
}
BFCM00 = o vu + ( BFCM DATA / 2 ) ;

BFCMO1

+

o_vv ( BECM _DATA / 2 ) ;

BFCM02 = o vw + ( BFCM DATA / 2 ) ;

volume = ADCROL ; /* 00000aoaooag */
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/**********************************************************************************/
/* */
/* cc3000000001msO000000O0O */
/* */
/**********************************************************************************/
__interrupt
void int cc30 (void)
{

if ( timer count != 0 ) {

timer count -=1 ;
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/**********************************************************************************/

/* * )
/* O000000oOoodr/o)0o0oa */
/* */

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

void hinit ( void )

{

void led out( int ) ;
VAR o0o0o0o0ooooooooono Kok ok ok Kk ok ok K K ok ok K K ok ok K K ok ok Kk ok ok K K ok ok kK ok ok Kk ok ok Kk ok ok K Kk kK ok k ok ok ok k ok /
PMC1 = 0x07 ; /* 0000000 od =/
PMC2 = 0x00 ;
PM2 = 0x00 ; /* Lep0dooooa =/
PMC3 = 0x00 ;
PM3 = 0x00 ; /* LEDOOOOOO0O =/
P4 = 0x00 ; /* 0000000000000000 */
PMC4 = 0x00 ;
PM4 = 0x04 ;
led out( 0x0000 ) ; /* LED OOOO */
VAR O0oo03000000 Kk ok ok Kk k ok Kk ok ok Kk k ok Kk k ok ok ok ok ok k ok ok ok kkk ok ok kk ok kkkokkkkkkkkkkkkkkkkkkkkkkkk /
PRMO3 = 0 ; /* fclk = fxx/2 */
TMC30 = 0x31; /* 50MHz/2/16(0.64us) */
TMC31 = 0x09 ; /* 00000oooooo */
CC30 = 15625 ; /* int cc30 1lOoms OOOOO0O */
TMC30 = 0x33; /* 00000000 */
CC3ICO = 0x03; /* cc30000000000O00O000O =/
VAR 000400000 Kk ok ok K Kk ok Kk k ok Kk ok ok Kk k ok Kk k ok k ok ok ok kkk ok ok kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk /
TMC4 = 0x31 ; /* 50MHz/2/32(0.64us) */
CM4 = 625 ; /* int cm4 0.4msO00O0O0O0O */
TMC4 = 0x33 ; /* 00000000 */
CM4ICO = 0x02 ; /* ecmd4 ODOOOOOOOO */

/*** ADCO, ADC1 |:| |:| D |:| |:| D |:| D |:| ***************************************************/

ADSCMOO = 0x0000 ;
ADSCM01 = 0x0000 ;
J**x ANT10 OO OO OO OO ***kkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkk Xk kkkkkkkkkkkkkkkxk k% /
ADSCM10 = 0x0000 ;
ADSCM11 = 0x0000 ;

/*** D D |:| OOD TMOOD D |:| |:| *********************‘k***‘k******************************‘k*/

PRMO1 = 0 ; /* fclk = fxx/2 */
SPECO = 0x0000 ; /* TOMRO O0OO0O0O */
TOMRO = 0x03 ; /* 000oooo */
PSTO0 = 0x00 ; /* 00000poooono */
BFCMO0 = BFCM DATA/2 ; /= 00000so000 */
BFCMO1 = BFCM DATA/2 ; /* 000005000 */
BFCM02 = BFCM DATA/2 ; /* 000005000 */
BFCM0O3 = CM3 DATA ; /* PpwMOO OO */
DTRRO = 50 ; /* 0000000 2us */
POERO = O0x3f ; /* 000oooo */
TMC00 = 0x8018 ; /* TMO00 OOOOO */

/*** DD|:|10D TMlOD DDD *********************************************************/
PRMO2 = 0 ; /* fclk = fxx/4 */
NRC10 = 0x03 ; /* 00000000000 */
TUMO = 0x80 ; /* Uupc OOOQOnO x/
PRM10 = 0x07 ; /* 00000400 */
SESA10 = 0x00 ; /* 00000poooono */
TMC10 = 0x40 ; /* 000000 */
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/**********************************************************************************/

/* */
/* O0O0000O00OO0oOoo */
/* */

/**********************************************************************************/
void ainit ( void )

{

init flag = ON ; /* 0000000000000 (1) */
stop_flag = OFF ; /00000000 o) */

stop _req = OFF ; /* 00000000000 (o) */
error flag = 0 ; /* 00000000000 (0) */
cont mode = POSITION ; /* 00000oooogoog ~/
now position = 0 ; /* 000000000 */

o position = 0 ; /* O00000o0000O */

o speed = 0 ; /* 00000o00O0 +/

before enc = -TM10 ; /* 00000o0ooaoo =/

i speed = 0 ; /* 0000000000 =*/

o trm =0 ; /* 00000000000000 (0) */

8.8 LEDUUIDOD OO

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

/* */
/*LEp0 0000000 */
/* data : 0OQOOO */
/* */

/**********************************************************************************/
void led out( int data )
{
int dispd ;
/xx/
dispd = abs(data) ;
if ( dispd >= 32767 ) {
dispd = 32767 ;
}
if ( data < 0 ) {
dispd |= 0x8000 ;
}
P3
P2

~dispd >> 8 ;
~dispd ;
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/**********************************************************************************/

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

/*
/* sin x
/* aooad
/* goooo
/* aooad
/* O000d+*16384
/*
/**********************************************************************************/
int sin( int x )
{
x = x % MAXPULSE ;
if ( x < 0 ) x += MAXPULSE ;
if ( x < (MAXPULSE/4) ){
return sins( x ) ;
} else if ( x < (MAXPULSE/2) ) {
return sins( (MAXPULSE/2) - x ) ;
} else if ( x < (MAXPULSE*3/4) ) {
return -sins( x - (MAXPULSE/2) ) ;
} else {
return -sins( MAXPULSE - x ) ;

}

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

int sins( int x )

{

z5 ;

)

{

(MAXPULSE/8) ;

’

’
’

’

(1322*z3) + (40*z5) ) >> SGETA ;

(MAXPULSE/8) ;

short zl, z2, z3, z4,
/xx/
if ( x <= (MAXPULSE/S8)
z1l = (x << SGETA) /
z2 = z1 * z1 >> SGETA
z3 = z1 * z2 >> SGETA
z5 = z2 * z3 >> SGETA
return ( (12868*z1) -
} else {
x = (MAXPULSE/4) - x
zl = (x << SGETA) /
z2 = z1 * z1 >> SGETA
z4 = z2 * z2 >> SGETA
return ( (268432772)

’

’

(5050*z2) + (252*z4) ) >> SGETA
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