10/

%‘ GOTO MARK-X Motor Drive Universul Controler

4 Compiler : HI-TECH C

5 CPU : PIC16F628A (P1C16F648AT 4 a])

6 Oscillator: external 4MHz

; 12T Oy IHEERERET D

9: 2009/9/6~

}(]) Copyright (C) 2009, 2011 by embeddedark y
}% #include  <htc.h>

14: //__CONFIG(XT & WDTDIS & PWRTEN & BOREN & MCLREN & LVPDIS & UNPROTECT) ;
15: //__CONFIG(XT & WDTDIS & PWRTEN & BORDIS & MCLREN & LVPDIS & UNPROTECT) ;
16: //__CONFIG(XT & WDTDIS & PWRTEN & BORDIS & MCLRDIS & LVPDIS & UNPROTECT) ;
}; __CONFIG(INTCLK & WDTDIS & PWRTEN & BORDIS & MCLRDIS & LVPDIS & UNPROTECT) ;

19: //_delay usO, _ delay_ms () ol
20: #lfndef _XTAL_FREQ
21: #define _XTAL_FREQ 4000000 //PICO% Oy 4 %#Hz CHRE

22: fendif

23:

24: /

25: BUILD OPTION

26: /

27: #undef SLOWCTL

28: #undef EEPTEST

29: #define ROTARY_COMP
30: #define OPTION_CHANGE
31: #undef MODE_INPUT_TEST
32: #undef INPUT_TEST

34: /%
35: 1/0 Difine

37: #define HIGH_LEVEL (1)
38: #define LOW_LEVEL  (0)

39: #tdefine SELECT LOW_LEVEL

40: #define NOSELECT HIGH_LEVEL

41: fidefine ON (1)

42: #define OFF (0)

43: #define OUTB_ RAO // PIN17 MORTOR OUTPUT PORT B_
44: #define OUTA_ RA1 // PIN18 MORTOR OUTPUT PORT A_
45: #define OUTB RA2 // PIN 1 MORTOR OUTPUT PORT B
46: #define OUTA RA3 // PIN 2 MORTOR OUTPUT PORT A
47: #define IS_OUTB_(x) ((x)&0x01)

48: #define IS_OUTA_(x) ((x)&0x02)

49: #define I1S_OUTB(x) ((x)&0x04)

50: #define I1S_OUTA(x) _((x)&0x08)

51: //#define IN_MOTOR_TYPE RA5 // PIN 4 MCLR_ MORTOR TYPE (external pull up) 1: GOTO STD / 0: direct
52: #define IN_SPEED RA4 // HIGH SPEED (external pull up)

53: #define IN_STOP RA5 // STOP (external pull up)

54: #define IN_0SC2 RA6 // PIN15 0SC2

55: #tdefine IN_0SC1 RA7 // PIN16 0SC1

gg: define IN_DIR RBO // REVERSE

58: #idefine SET_TRISA  (Ob11110000) // RAQ (LSB) ~RA3:0UTPUT, RA4~RA7 (MSB) : INPUT
59: #define INIT_PORTA (0b00000000) // PORTA INITIAL OUTPUT DATA
60: #define SET_TRISB  (Ob11111011) // OUTPUT TX (RB2)

61:

62: #define SET_CMCON  (0b00000111) // PORTA comparator off

63: #idefine UART_RX RB1 // PIN 7 UART RX

gg #define UART_TX RB2 // PIN 8 UART TX

66 /

g; TIMER COUNTER y

695 define HSPEED 3 EEB%IZU’*EB#Z E— FEREE

70: #define STD_PULSE  (7459200) //( 126 * 600 * 48 * 74) / 36)

71: #define DIRECT_PULSE (3628800)  //(126 * 600 * 48)

72: #define STAR_RATE  (86164.091)

73: #define KINGS_RATE (86190) /] RXHA FA2E859F4TDRE $o>{‘é %86200

74: /] ThEA VB —Fy bYA b 8 TR SN TSNS
75: #define SUN_RATE (86400)

76: #define MOON_RATE  (89428.3)

77: #define STAR_HALF_RATE (STAR_RATEx2)

78: #define RATCNT (x,y) (unsigned short) ((((float) (_XTAL_FREQ/4) * (float) (x)) / (float) (y)))
79: #define HDATA(x) ((x)>>8)

80: ftdefine LDATA(x) (x)

81:

82: #define STAR_RATE_STD_CNT  RATCNT (STAR_RATE, STD_PULSE) // 11551/23745
83: #define KINGS_RATE_STD_CNT RATCNT (KINGS_RATE, STD_PULSE) // 11556/23754
84: #idefine SUN_RATE_STD_CNT RATCNT (SUN_RATE, STD_PULSE) // 11583/23809
85: #tdefine MOON_RATE_STD_CNT  RATCNT (MOON_RATE, STD_PULSE) // 11989/24644

86: tidefine STAR_HALF_RATE STD_CNT RATCNT (STAR_HALF_RATE, STD_PULSE) // 23102/47489

2/
gg EEPROM DATA
91: #idefine INIT_REIJI_MODE 1 /* 0:1-248ENHE/1 1 2-248 RhRik*/
92: #define INIT_MOTOR_TYPE 0 /* 0:G0TO STANDARD/1:GOTO DIRECT */
93: #define INIT_LOCK /* 0:UNLOCK/1:LOCK */

94: /% REIJI_MODE (0:1-2/1:2~ 2) MOTOR_TYPE (0:GOTO STD/1:DIRECT), LOCK_TYPE, NC, CUSTOM_T IMER_H, CUSTOM_TIMER_L, NC, NC */
95: __EEPROM_DATA (INIT_REIJI_MODE, INIT_MOTOR_TYPE, INIT_LOCK, 0,0,0,0,0):

97: /* EEPROM DATA INDEX */

98: #define EEP_REIJI_IDX 0
99: #define EEP_MOTORTYPE_IDX 1
100: #define EEP_LOCK_IDX 2
101: #define EEP_CUSTOM_TIMER_H 4
102: #define EEP_CUSTOM_TIMER_L 5

104: #ifdef EEPTEST
105: #define EEP_SW_IDX 8
106: #define EEP_MODESW_IDX 9
107: #define EEP_TBL_LAST 9
108: #else
109: #undef EEP_SW_IDX
110: #undef EEP_MODESW_|DX

. #define EEP_TBL_LAST 7
endif

1
z

g #define EEP_TBL MAX  (EEP_TBL LAST+1)
6: #if
&
8
9
0

L A== GOTO MARK-X STANDARD MORTOR =%/

/% STAR=11551, KINGS=11556, SUN=11583, MOON= 11989*/

: __EEPROM_DATA(0x2d, Ox1f, 0x2d, 0x24, 0x2d, 0x3f, 0x2e, Oxd5) ;
: 7% HALF STAR=23102. DEC=3xSTAR=3850+/

121: __EEPROM_DATA (0x5a, Ox3e, 0x0f, 0x0a, 0, 0,0, 0) ;

123: /x====== GOTO MARK-X DIRECT MORTOR ======%/
124: /x STAR=23745, KINGS=23754, SUN=23809, MOON=24644x/
125: __EEPROM_DATA (0x5¢, Oxc1, 0x5¢, Oxca, 0x5d, 0x01, 0x60, 0x44) ;

Po—m oo
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. #idefine STOP BIT 3
: #define SPEED BIT 4
. #idefine DIR_BIT 5

. #define STOP_MASK  (0x01<<STOP_BIT) // readsw() return bit mask
: #idefine SPEED_MASK (0x01<<SPEED BIT)  // readsw() return bit mask
: #define DIR_MASK  (0xO1<<DIR_BIT) // readsw() return bit mask
. #define IN_STOP_SW(x) (( |

: #define IN_SPEED_SW(x)  (((x)&SPEED_MASK)>>SPEED_BIT)

. #define IN_DIR_SW(x) (

#define IN_MODE_SW(x) ((x)&0x07) // ROTARY SW LOWER 3bit : readsw() return bit mask

© #define SET_T1CON  (0b00000000) // T1CKPS=0, T10SCEN=0, T1SYNC=0, TMR1CS=0, TMR10N=0
: #define INIT_PORTB (0b00000001) // KEY STROBE OFF and first phase pulse

: static unsigned char motor_type
: static unsigned char reiji_mode
: static unsigned char eeplock = 0; // 0 : EEPROM WRITE UNLOCK / 1 : EEPROM WRITE LOCK
. static unsigned char reversesw = 0;

: static unsigned char reverse = 0;

. static unsigned char highspdsw = 0; // 0 : NORMAL /1 : HIGH SPEED
: static unsigned char highspd = 0;

. static unsigned char stopsw = 0;
: static unsigned char stop = 0;

. static unsigned char initphase = (CHATTER_DELAY*b): // ##i{tch o545 : TSI MONDEIZ/ IR EFHA LA

 #tifdef SLOWCTL

. #define DEC_OFF ((

. #idefine DEC_NORMAL ((unsigned char) 1)
. #tdefine DEC_FORWORD ((

. #define DEC_REVERSE (

S/ 2R/ LR F— T ¥/
: static unsigned char pulse_tbl_12[] = {

static const unsigned short timer_tbl0[]

sfatic const unsigned short timer_tbI1[] = {
: 0T

* /% HALF STAR=47489, DEC=3xSTAR=7915%/

__EEPROM_DATA (0xb9, 0x81, Ox1e, Oxeb, 0, 0,0, 0) ;

 fendif

EEPROM DATA AREA

: /
static unsigned char eepdata[EEP_TBL_MAX];

softwer sw asi

(x) &STOP_MASK) >>STOP_BIT)
((x)&DIR_MASK) >>DIR_BIT)

© /% operation mode */

. #define MODE_STAR_RATE (0)

: #idefine MODE_KINGS_RATE (1)

. #define MODE_SUN_RATE  (2)

. #define MODE_MOON_RATE (3)

. #define MODE_HALF_STAR_RATE (4)
. #define MODE_DEC 5

. #define MODE_CUSTOM (6)

. #define MODE_REMOTE (7)

© #define MOTOR_MARKX (0) // MOTORTYPE
. #define MOTOR_DIRECT (1) // MOTORTYPE
: #define CHATTER_DELAY  (5)

GOTO STD MARK-X
DIRECT 1/600 MOTOR for GOTO MARK-X

INIT_MOTOR_TYPE;
INIT_REIJI_MODE;

// 1 : REVERSE / 0 : FORWOI

// 0 : NORMAL /1 : STOP

unsigned char)0)

unsigned char)2)
(unsigned char)3)

: ;tasig unsigned char decmode = 0; // 0 : RAMODE / 1 : DEC MODE / 2 : DEC FORWORD / 3 : DEC REVERSE
: ftendi

. static unsigned short tent = 0; /] BERRZAINAYEE

. static unsigned char next_TMRIL = 0; /] BERNRIAIND U AETHEE Y ~

. static unsigned char next_TMRTH = 0; /] BERRZAIAI U A{ELEMEE Y b

: static int phase_inc = 0; [/ 1NV AEAEOREAEEILMENE 0:stop/1:forword/-1:reverse

. static unsigned char custom_tcnt_set = OFF: // EEPROMAD R A Y H o > 2 B E BIEIRAE

OUTPUT PULSE PHASE DEFINE

0b00001001,
0b00001000,
0b00001100,
0b00000100,
0b00000110,
0b00000010,
0b00000011,
0b00000001

: N
D/ 2-2MRNEER/SVRAT— D)L 1248 Oy Y BEL DT/ — U EE/
static unsigned char pulse_tbl_22[]1 = {

/* __x/
/*0000ABAB*/
0b00001001,
0b00001001,
0b00001100,
0b00001100,
0b00000110,
0b00000110,
0b00000011,
0b00000011

static unsigned char * pulse_| ptbl[] { pulse_tbl_12, pulse_tbl_22 };
: unsigned char * pulse_tbl:

TIMER CNT DEFINE

/*====== GOTO MARK-X STANDARD MORTOR
RATGNT (STAR_RATE, STD_PULSE)
RATCNT (KINGS_RATE, STD_PULSE) ,
RATGNT (SUN_RATE, STD_PULSE),
RATCNT (MOON_RATE, STD_PULSE),
RATCNT (STAR_HALF RATE, STD_PULSE) ,
RATCNT (STAR_RATE, STD_PULSE) /HSPEED, // DEC MODE

// CUSTOM MODE
0 // REMOTE MODE

RATCNT (STAR_RATE, DIRECT _PULSE),

RATCNT (KINGS_RATE, DIRECT PULSE),

RATCNT (SUN_RATE, DIRECT_PULSE),

RATCNT (MOON_RATE, DIRECT_PULSE) ,

RATCNT (STAR_HALF RATE, DTRECT PULSE),

RATCNT (STAR_RATE, DIRECT_PULSE) /HSPEED, // DEC_MODE

0, // CUSTOM_MODE
0 // REMOTE_MODE

)
: static const unsigned short * timer_ptbl[] = { timer_tblO0, timer_tbl1 };
: unsigned short const * timer_tbl;
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get timer counter

return timer_tbl [mode];

Lfnsigned short timer_counter (unsigned char mode)

CHif 1
Lk RYOEEOHHD— FY A ZAUNEL #/

EEPROM7— % 56 iA

unsigned char eepread(unsigned char add)

if( sizeof (eepdata)>add ) {

return eepdataladd];

se {
return EEPROM_READ (add) ;

o
: #endif

— S BEAHTER,

z U RS IR
EEPROMT—% & E A A 028

unsigned char dt = eepread(add);

unsigned char retry

while( (dt != data) && retry ) |
EEPROM_IIR I TE (add, data) :
dt = EEPROM_READ (add) ;

: /
: \{oid eepwrite (unsigned char add, unsigned char data)

| retry—;
if( sizeof (eepdata)>add )|
eepdata[add] = dt
1
/
sw read
 #define SWDELAY 10

: static unsigned char swport = 0;
: Lfnsigned char read_sw(int type)

static unsigned char same = CHATTER_DELAY.
static unsigned char swport2 =0;
static unsigned char scanon = 0;
unsigned char swportl;

DIRECT PORT CONTROL

//FxB IV TRERFYh TS

__delay_ms (SWDELAY) ;
//R—= Fﬁt J F’éﬁ

swportl =

swportl >>= 3;

© #ifdef ROTARY_ COMP

swportl = “swportl;
#endlf

swportl &= 0x07:
// B IE'T’— ~AS
|f( 0::I IR )

f( 0= STOP )
|f( 0= IN SPEED )

if( -1 ==type )

/* wait for

/
loop */

// 76 543 210
// xx MODE xxSTOP
// MODE = ROTARY SW

/] AvTYAVEYEL TR 9F

swportl [= DIR_MASK:
swportl [= STOP_MASK;
swportl [= SPEED_MASK:

{
/* 7“\"9'}/7’&_\4' T ICRIEICEERYT */

swport = swportl;

else if( scanon ) {

if( swporti==swport2 ) {
// BCEANEGEN = F v & ) v THEGL AT L TEERE
if( same ) same--;

if( lsame )
swport
scanon

else {

// not

{

swportl;
0;

same = CHATTER DELAY:

else if( swport != swportl ) {

scanon =

1;
same = CHATTER _DELAY;

swport2 = swportl;

return swport;

/* BEFDHR—

REMOTE MODE TIMER COUNTER GET

F TR EREF ¥/

*reverse = OFF;
*stop = OFF;
*highspeed = OFF;
return 100000;

TIMERT INTERRUPT ROUTINE

© #ifdef SLOWCTL

. #define DEC_DELAY_CNT
. #define RA_DELAY CNT

. #define SLOW_STEP

: #tdefine SLOW_DELAY_CNT

#endif

: \foid timer1_isr (void)

1
1

3
2

0
0

0

Lfnsigned short remote_timer_counter (unsigned char * reverse, unsigned char * stop, unsigned char *highspeed)

3/6



376: static unsigned char phase = 0;
3773 static unsigned char outpulse = 0;

8:
379: /* OUTPUT PULSE(&%V\(EWQLIE‘CEU@LI\)I«ZE&ﬁ?é) */
380: #if defined (MODE_INPUT_TEST)

381: PORTA = swport;

382: felif defined(lNPUT,TEST)

383: PORTA = swport>>3;

384: felse

385: PORTA = outpulse;

386: #endif

387:

388: /* TMR1 REGISTER SETTING */

389: TMRIL = next_TMRIL:

390: TMRTH = next_TMR1H:

gg; TMR1IF = 0; /% clear interrupt flag */
393: /¥ E—4—HAEAEH */

394: phase += phase_inc;

395: phase %= sizeof (pulse_tbl_12);

396: outpulse = pulse_tbl [phase]:

397: }

398:

399:

38(1) common interrupt routine

402: void interrupt isr(void)

403:

404: /* TIMER 1 Interrupt ? */

405: if( TMRTIF ) {

406: timer1_isr();

407: J/TMRTIE = 1; /% TIMERT counter enable */
408: }

409: }

410:

411:

412: setup timer counter

413: /

ﬂg void setup_tcnt (unsigned short tentset)

416: next_TMR1L = LDATA(-tcntset) ;

417: next_TMR1H = HDATA (-tentset) ;

418: }

419:

420: /

421 initialize

422:

423: unsigned char initialize(void)

424: |

425: unsigned char readsw

426: unsigned char ii;

ﬁ% unsigned char modesw; // 0:STAR/1:KINGS/2:SUN/3:MOON/4: STAR_HALF/5:DEC/6:CUSTOM/7: REMOTE
429: /* initialize */

430: diQ:

431: PORTA = INIT_PORTA:

432: PORTB = INIT_PORTB;

433: CMCON = SET_CMCON;

434: TRISA = SET_TRISA;

435: RBPU = 0; // PORTB internal pull-up enable
436: TRISB = SET_TRISB;

437: T1CON = SET_T1CON;

438:

439: __delay_ms(5);

440: readsw = read_sw(-1);

441: modesw = IN_MODE_SW(readsw) ;

442 tent = timer_counter (modesw) ;

443: setup_tent (tent) ;

444:

445: PEIE = 1; /% peripheral interrupt enable %/
446: ei(:

447:

448: eeplock = EEPROM_READ (EEP_LOCK_IDX) ;

449: motor_type = EEPROM_READ (EEP_MOTORTYPE_IDX) :
32(1) reiji_mode = EEPROM_READ (EEP_REIJI_IDX) ;
452: if(eeplock) {

453: /* EEPROMERANT —Z [SBULVAHNIERAMEZ SR 5 */
gg EOF(II =0;ii<sizeof (eepdata) ;ii++)

456: unsigned char dt = EEPROM_READ (i i) ;
457: eepdatalii] = dt;

458: }

459: }

460: else {

461: /* EEPROMERANT — 2 [TV H N IXEEPRONE ZE EHZ 5 */
ﬁgg Eor (ii=0;ii<sizeof (eepdata) ;ii++)

464: unsigned char dt = EEPROM_READ (ii) ;
465: if( dt!=eepdatalii]l ) {

466: eepwrite(ii, eepdataliil);

467: }

468: }

469: }

470:

471: di ()

472:

473: /* setup timer counter table */

ﬂg timer_tbl = timer_ptbl [motor_typel;

476: /* setup pulse phase table */

ﬂ; pulse_tbl = pulse_ptbl[reiji_mode];

479: TMRIL = next_TMRIL:

480: TMR1H = next _TMRIL;

481: TMRTIE = /* TIMER 1 interrupt enablex/
482: TMRTIF = 0: /* TIMERT interrupt flag clear %/
483: TMRTON = 1 /* TIMERT ON */
484:

485: ei(:

486:

487: return readsw;

493; v0|d modeset (unsigned char readsw, unsigned char mode)
1

494:

495: i f ( MODE_REMOTE==mode ) {

496: /* REMOTE MODE x*/

497: tent = remote_timer_counter (&reverse, &stop, &highspd) ;
498: setup_tent (tent) ;

499: }

500: else {

4/6



501: /* NORMAL RA MODE or DEC MODEx/

502:

503: /* PUSH SW OPERATION */

504: reversesw = IN_DIR_SW(readsw) ;
505: stopsw = IN_STOP_SW(readsw) ;

ggg highspdsw = IN_SPEED_SW (readsw) ;
508: reverse = reversesw;

509: i f ( MODE_DEC==mode ) {

510: /* DEC MODE */

511: /* TIMER COUNT GET */

512: tent = timer_counter (mode) ;
513: setup_tent (tent) ;

514:

515: highspd = OFF;

516: stop = ON;

517: if( stopsw ) {

518: if( motor_type ) {

519: reverse = lreversesw;
520:

521: stop = OFF;

522:

523: else if( highspdsw ) {

524: if( 'motor_type ) {

525: reverse = lreversesw;
526:

527: stop = OFF;

528: }

529: }

530: else {

531: /* RA MODE */

532: if( Imotor_type ) {

533: /* GOTO STANDARD */

534: /x EXF7THEL TSN TEGORIHE +/
535: reverse = lreversesw;
536

537: stop = stopsw;

538: highspd = highspdsw;

539:

540: /* TIMER COUNT GET */

541: i f ( MODE_CUSTOM==mode ) {
542: // CUSTOM MODEQDE¥IZEEPROMIZA Y V2 EMNZEL THIEDET D
543: tent = eepread (EEP_CUSTOM_TIMER_H) ;
544: tont <<= 8;

545: tent |= eepread (EEP_CUSTOM_TIMER_L) ;
546: }

547: else {

548: tent = timer_counter (mode) ;
549: ]

550: if(highspd) {

551: tent /= HSPEED;

552:

553: setup_tent (tent) ;

554: }

555 }

556: }

557:

558: /*

559: option change

560:

: */
561: void option_change (unsigned char readsw, unsigned char modesw)

563 #ifdef OPTION_CHANGE

564: static unsigned char last_modesw = MODE_STAR_RATE;
565: static unsigned char setcnt = 0;

566: static unsigned char latch = 0;

567: static unsigned short custom_tcnt:

568: unsigned char stopsw = IN_STOP_SW(readsw) ;

g?g unsigned char speedsw = IN_SPEED_SW(readsw) ;

571: if( custom_tent_set ) {

572: [k ARBLE—FR, BAIADVREZER */

573: if( OFF= Iatch && ON==stopsw ) {

574: // ANA

575: // 7\t—}~7\4‘/9’—0)47< EEZTEY FFOmYRAL
576: custom_tont <<= 1;

577: custom_tcnt |= speedsw:

578: setont++;

579: if( setent>=16 ) |

580: /N9 EBYAHTET

581: eepwr i te (EEP_CUSTOM_TIMER_H, HDATA (custom_tcnt)) ;
582: eepwr i te (EEP_CUSTOM_TIMER_L, LDATA (custom_tcnt)) ;
583: custom_tent_set = OFF;

584: }

585: }

586: latch = stopsw;

587:

588: else if( modesw==|ast_modesw ) {

589: /¥ E— FOEENBFAEEEETIIRTS */

590: return;

591: }

592: else if( MODE_DEC==modesw && stopsw && speedsw ) {
593: /* BHEE— FEIE +/

594: reiji_mode++;

595: reiji_mode %= 2

ggg eepwr ite (EEP_| REIJI _IDX, rei ji_mode) ;

598: /* setup pulse phase table */

599: diQ:

600: pulse tbl = pulse_ptbl[reiji_mode];

601: ei(:

602: }

603: else if( MODE_CUSTOM==modesw && stopsw && speedsw ) {
604: /¥ B=8-24 THE */

605: motor_type++;

606: motor_type %= 2.

gg; eepwr i te (EEP_MOTORTYPE_IDX, motor_type) ;

609: /* setup timer counter table %/

610: diQ:

611: timer_tbl = timer_ptbl [motor_typel;

612: ei(:

613: }

614: else |f( MODE_REMOTE==modesw && stopsw && speedsw ) {
615: /¥ DRABLE—FH2AIDI U2 BRERIEE— FBE +/
616: custom_tcnt_set = ON;

617: custom_tent = 0;

618: setent = 0;

619: latch = stopsw;

620:

621: |ast_modesw = modesw;

622: #endif

623: }

624

625 /HokkrioksiokkkoksoRkokokkok
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 fendif

MAIN
sokckkoRkRRRR koK

\{oid main(void)

unsigned char last_sw = |n| ialize();
modeset (last_sw, IN_MODE_SW(last_sw)) ;
while (1)

/* sw data read */
unsigned char readsw
unsigned char modesw

read_sw(0) ;
IN_MODE_SW (readsw) ;

 #ifdef EEPTEST

eepwr i te (EEP_SW_IDX, readsw) ;
eepwr i te (EEP_MODESW_IDX, modesw) ;

if( readsw!=last_sw ) {
option_change (readsw, modesw) ;
modeset (readsw, modesw) ;
last_sw = readsw;

1
/] NPMETALABRLAIAIUH
if( initphase ) {

initphase—;

if ( custom_tocnt_set ) {
[k DRBLE—FRATAY
// WREIIS /\)bxﬂit’éﬁ’)
static unsigned char
blink++;
if( 0==blink ) {
phase_inc++;
phase_inc &= 1;

DRRTERE */

o
>
=
n
o

}

1

else if( initphase || stop
/* Y

)|
HLTLIEES S FHEEHRAR L)fJ‘erL'CU&UO)'C/\}LZ’Eﬁ%ﬁHﬂJ LAy */
BHFHAL */

/* stopREEDEFH /3L R ALt

phase_inc = 0

else {
/¥ LR E—SGAEHRE */
if( lreverse )
/* forword */
phase_inc = 1;

else {
/% reverse */
phase_inc = -1;

fo
/* RA 8& STOPE§ EDECE— K/ — < LiRREFE zTdec_delayNO T LVEFLE */

if( (MODE_DEC!=modesw) && (stop || ra_delay) ) {
return;

1
else if ((MODE_DEC==modesw) && (dec_delay || (DEC_NORMAL==decmode))) {

return;

© fendif
: #ifdef SLOWCTL

/* DEC MODER§(%2 :ﬂ&&iﬁéﬁl‘féf_&)l DB EIEE—ERBRT */
static unsigned char dec_delay =

static unsigned char ra_delay = 0

static unsigned char decmode_last = Oxff;

static unsigned char direction_last = Oxff;

static unsigned char slowstep = 0;

static unsigned char slow_delay = 0.

i f (DEC_NORMAL<=decmode) {
if( decmode==decmode_last ) {
/* dec_model E{tb{&lfhlidelayé'f?ﬁ"}/ r B */
if( dec_delay ) dec_delay—:
if( !dec_delay & slow_delay ) {
tentset x= SLOW_STEP;
slow_delay——;

else if(dec_delay) |

/* dec_modelZZEALMBH > THdelayZ 1 T hH Y bHFE > TUONIEZDEFEEF +/

dec_delay—:

else {
/* dec_modeAES>F-DTHEILE—ERBRATYIVEZ S */

if( (DEC_NORMAL'!=decmode_last) && (DEC_NORMAL!= decmode)) {
/* FORWORD & REVERSEYT Y & X 2D TSTOPE L 1=DITT A LA hHI Y b T 5 */

dec_delay = DEC_DELAY_CNT;
slow_delay = SLOW_DELAY_CNT.

else
dec_delay =

decmode_last = decmode:

else {

/* RAE— FB§T %FORWORD&REVE;(SFIGJ’GB YEBARICEBLEEZREELSI1ZT S */

if( direction_last != reverse
ra_delay = RA_DELAY_CNT;
slow_delay = SLOW_DELAY_CNT;
direction_last = reverse;

else {
if( ra_delay ) ra_delay—;
if( lra_delay & slow, delay ) |
tentset *= SLOW_STE
slow_delay——;

: 1
© fendif

{
/* DEC. NORMAsﬁliﬁ«k%&f“Jtmmrv—»r LAAI2 LA */
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