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0x9218,0x8D68,0x88B8,0x8408,0x 7F58,0x 7A A8,0x 75F8,0x 7148,0x6C98,0x6 720,
0x6338,0x5E24,0x5B04,0x56B8,0x5398,0x5140,0x4D 58,0x4970,0x4650,0x4330,
0x4010,0x3CF0,0x3AFC,0x3908,0x3714,0x3520,0x332C,0x3138,0x2F44,0x2D B4,
0x2C24,0x2A94,0x2A7C,0x2A 64,0x2A4C,0x2A 34,0x2A 1C,0x2A 00,

SlueUp SlueDown GRAO uptbl(] GRAO
1 48
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TMDR=H'0E
TCNTOE TCNT1 & I EfEIC
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I
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tmp=TSRO
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7 3 v F 7545 AB(MFA,IMFB

Y UT
|

GRAO = uptbl[sluecnt] X
Slue Up/DownT—42 T7—7 )L

DT—% ZGRA0IZER
I

|s|uecnt++

GRBO = H'1000
iyt—ﬁﬁvjﬁﬁﬁ

Bid
|

TCNTO = H'0000
BARNIVEOIT

PCRS |= H'OF

P63~P60%_"tl:'.|j]7|'3— b ZERE

PDRG6 = pattbl[tzcnt]

il

|
TOCR=H'00
FTIOAO,FTIOBODFHE 1 %0

IZERRE

TCRO=H'23

TCNTOIE., ¢/8MILH EAY
IySTHYIVE
GRAODIAVURTIYFIA
7Ty bF ¥ TF TTICNTO%

%DRGI:IEJJWE?—“—@ FERET

| tzent++

|
TSTR=H'FD
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2 U 5A 435 7]

2907 d)
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5.2 z

( tz0int )
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&SI IEEKCO iE z:SI IFERf=

ueUpE nstant eDow 1EE—
E—F kA~
~

i
?

e@ﬁm
ueDow

~

®

s
7

WEL(S
LEE—

| 'mmau7 |
¢ END )
%D E#ESlueUpE— R
EhShueUp
Imodecnt — |

RE— FARBIT?
modecnt ==

nextmode = 1
F#xConstant®— RIZF&1T

modecont = 96
ika— KDB A <ZE|L A
B %96IZ%E

|
sluecnt = 47
SlueDownE®— KCERT %
uptbl[]d)&ﬁ?“%% #4712
RTE
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@ FF#rConstant®— K

fconst
E&xConstant

|modecnt --

RE— RAHHT?
modecnt ==

nextmode = 2 X
F§5Slue DownE®— KIZ#17

modecont = 96
RE— FDE A TZEY5AH
E# % 96I1Z%E

;
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? [F#ESlue DownE— K

fsluedwn
1E #£Slue Down

|modecnt -

RE— FABAT? No

modecnt ==

Yes RE—F
DHRE

nextmode =3
FErEIlEE— FIZHBIT

modecont = 48
RE—FD YA TZHYAH
E# #4812 E

sluecnt =0

SlueUpE— R THERAT %
uptbl| DA ER Z0I<
EXJE

No

Yes

tzent = 7 | [tzent
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frstop_
ElER{F Lt

|modecnt --

RE— KABBIT? No

modecnt ==

Yes RE—F
DEETE

nextmode = 4 )
¥ #zSlueUpE— RIZ#B1T

modecont = 96
RE— FDS A 228 Y rH
E# % 96IZERTE

No

Yes

tzent=7 | | tzent --
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%D #¥EESlueUpE— K
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W ELSlueUp

|modecnt -

RE— FATBIT?
modecnt ==

nextmode = 5 )
WiErConstantE— FIZF&1T

modecont = 96
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sluecnt = 47
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%3) WELConstantE— K

rconst
¥ ExConstant

| modecnt --

RE— F~FBIT?
modecnt ==

nextmode = 6 ‘
¥ ExSlue DownE— KIZH 17

modecont = 96
RE— FO){;‘I A XZE| Y A H
E# % 96IZ%TE

s
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%’D % #5Slue DownE— K

fsluedwn
¥ #5Slue Down

|modecnt --

RE— KAB? No

modecnt ==

nextmode =7

WELFIEE— FICRIT

modecont = 48
RE—RKDZ A IZE|Y 2 H
[El#Z48I23E

|
sluecnt =0
SlueUpE— FTHERT 3
uptbl[| DEAIEEFR £0I
R
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Yes
|tzcnt =0 | |tzcnt ++
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@ HEREIEE— K

frstop
BN

|modecnt --
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RE— KFAFEIT?
modecnt ==

nextmode =0 )
IEE#5SlueUpE— FIZF81T

modecont = 96
kaE— FD&RA<ZEIYAH
[E1% % 96(Z % E
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Yes
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5.3 Slue UP

C fslueup )

IMFA = 1? Yes IMFA=1

GRAO%" W |

GRAOQ = uptbl[sluecnt]
No SlueUp/Down7 — % 7 —
ILDT—43 %GRAOIZEETE

|sluecnt ++ |

< |

PDRG6 = patt bl[tzent]
PDR6IZ#ET—3 5% E
B

No

tzent == 77

|tzcnt =0 | | tzent ++

C END )
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5.4 Slue Down
( fsluedwn )
IMFA == 1? Yes IMFA=1
GRAOZI Y iAd i 2 |
GRAO = uptbl[sluecnt] )
SlueUp/DownT—% 57—
VDT —4% %GRAOIZEKTE
|
|s|uecnt -- |
[
PDR6 = patt bl[tzcnt .
PDREIZRHEHET — 5 ZRE
5
tzent == 77 No
|tzcnt =0 | |tzcnt ++
<
( END )
55 Constant
( fconst )
PDR6 = patt bl[tzcnt )
PDR6IZh#4E T — 3 % 5% 7]
EES
tzent ==77? No
| tzent =0 | | tzent ++
<
( END )
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5.6
C frstop )
PDRS = patt b|l[tzcnt
E;Dg(al:ﬁbﬁzszﬁv‘-“— EETE
C E|ND )
5.7 Slue UP
C rslueup )

IMFA = 1? Yes IMFA=1

GRAO %“ W |

GRAO = uptbl[sluecnt] )
No SlueUp/DownT —% 7—7J
VDT —4 #GRA0IZEE

|s|uecnt ++ |
< |

PDRG6 = patt bl[tzcnt

PDR6IZ##HH T — % & 3% E|

EE)

tzent == 07? No
|tzcnt =7 | |tzcnt --
<

C END )
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5.8 Slue Down

C rsluedwn )

IMFA = 1? Yes IMFA=1

GRAO %“ W |

GRAOQ = uptbl[sluecnt]
No SlueUp/DownT — % 7 —
VDT —4 %GRA0IZETE

|sluecnt --

P |

PDR6 = patt bl[tzcnt )
;’_Dg&:ﬁilﬁmﬁ?— TR

No

tzent == 0?

|tzcnt =7 | | tzent --
<
¢ END )
5.9 Constant
( rconst )

PDRG6 = patt bl[tzcnt )
PDR6IZEh#E T — % Z 5% &
E

ltzent=7 | |tzent--
<
( END )
RJJ06B0226-0100Z/Rev.1.00 2003.12 Page 37 of 47




LENESAS

H8/300H Tiny

5.10
Cvl H'0000
Ccv2 H'0034
P H'0100
C H'0600
DOUTDT H'0610
B H'FB80
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6.
/*************************************************************/
/* */
/* H8/300HN Series -H8/3687- */
/* Application Note */
/* */
/* "Two-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
*/

#define GRAO
*/

#define GRBO
*/

#define TSTR
*/

#define TMDR
*/

#define TPMR
register
#define TFCR
register */
#define TOER

enable */

register */
#define TOCR
register */
#define PDR6
*/

#define PCR6
6 */

#pragma interrupt

*(volatile unsigned short *)0xF706
*(volatile unsigned short *)0xF708
*(volatile unsigned short *)0xF70A
*(volatile unsigned char *)0xF720
*(volatile unsigned char *)0xF721
*(volatile unsigned char *)0xF722

*

/;(volatileunsignedchar*)OxF723
*(volatile unsigned char *)0xF724

/>

*(volatile unsigned char *)0xF725

*(volatile unsigned char *)O0xFFD9

*(volatile unsigned char *)OxFFE9

(tz0int)

/* Timer counter_O
/* General register A O
/* General register B_0O
/* Timer start register
/* Timer mode register

/* Timer PWM mode

/* Timer function control

/* Timer output master

/* Timer output control

/* Port Data Register 6

/* Port Control Register

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

/* 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] = {
0x08,0x0C, 0x04,0x06,0x02,0x03,0x01,0x09,

¥

unsigned short uptbl[48] = {

/* Stepping Motor Output Patarn Table */

/* Stepping Motor Output Patarn Table */

OxFFFF ,0xF000, 0OXEOO00 , 0xD0O00,0xC670,0xBC48,0xB1BC, 0XxAA50,0xA21C,0x98BC,
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0x9218,0x8D68,0x88B8,0x8408,0x7F58 ,0x7AA8,0x75F8,0x7148,0x6C98,0x6720,
0x6338,0x5E24 ,0x5B04 ,0x56B8,0x5398 ,0x5140,0x4D58 ,0x4970,0x4650,0x4330,
0x4010,0x3CF0, Ox3AFC,0x3908,0x3714 ,0x3520,0x332C,0x3138,0x2F44 ,0x2DB4,
0x2C24 ,0x2A94 ,0x2A7C,0x2A64 ,0x2A4C,0x2A34 ,0x2A1C, 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 */
tzcent = 0; /* Output Pattern table counter set */
sluecnt = 0; /* Slue Up/Down table counter set */
nextmode = O;
modecnt = 95; /* Motor Slue mode countset '"95" */
TMDR = OXxOE; /* TCNTO,TCNT1 Single Mode */
TPMR = 0x88; /* FTIOBO is Normal Mode */
TFCR = 0x80; /* Chanel 0,1 is Normal Mode */
TOER = OXxFF; /* FTIOAO,BO Output Disable */
TOCR = 0x00; /* FTI0A0,BO initial outputs is0 */
TCRO = 0x23; /* Rising edge, phi/8 Clock count */
TIORAO = 0x88; /* FTIOAO0,BO Toggle Output */
TIERO = OXE3; /* IMFA, IMFB Interrupt Enable */
tmp = TSRO;
TSRO = OXEO; /* Interrupt Flag Clear */
GRAO = uptbl[sluecnt]; /* Set GRAO */
sluecnt++;
GRBO = 0x1000; /* Set GRBO */
TCNTO = 0x0000; /* Set TCNTO */
PCR6 |= OxOF; /* Port8 Output */
PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
tzent++;
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TSTR = OXFD; /* TCNTO count start */
set_imask_ccr(0); /* Interrupt Enable */
while(1);
}
/************************************************************/
/* Timer ZO Interrupt */

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

void tzO0int ( void )

{
unsigned char tmp;
switch(nextmode){
case 0O:
fslueup(Q); /* Forward Slue Up */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 1; /* nextmode = 1 Constant Speed */
modecnt = 96; /* Next mode countset ""96" */
sluecnt =47; /* Slue Up/Down table counter set */
}
break;
case 1:
fconst(); /* Constant Speed */
modecnt--;
if(modecnt == 0){ /* Nextmode? */
nextmode = 2; /* nextmode = 2 Forward Slue Down */
modecnt = 96; /* Nextmode countset 96" */
}
break;
case 2:
fsluedwn(); /* Forward Slue Down */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 3; /* nextmode = 3 Slue Stop */
modecnt = 48; /* Next mode countset ''48" */
sluecnt =0; /* Slue Up/Down table counter set */
if(tzcnt==0)
tzent = 7;
else
tzent--;
}
break;
case 3:
frstop(); /* Slue Stop */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 4; /* nextmode = 4 Reverse Slue Up */
modecnt = 96; /* Next mode countset '"96" */

if(tzcnt==0)
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tzent = 7;
else
tzcent--;
}
break;
case 4:
rslueupQ);
modecnt--;
if(modecnt == 0){
nextmode = 5;
modecnt = 96;
sluecnt =47;
}
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(tzcent==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;

/* Reverse Slue Up

/* Next mode?

/* nextmode = 5 Constant Speed
/* Next mode countset ""96"

/* 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 )
{
if(OMFA == 1){
GRAO = uptblI[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt++;

}

PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzent==7)

tzent = 0;
else

tzent++;

}

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

/* Forward Slue Down */
/************************************************************/
void fsluedwn ( void )
{
if(IMFA == 1){
GRAO = uptbl[sluecnt]; /* GRA Set Slue Up/Down table */
sluecnt--;

}

PDR6 = pattbl[tzcnt]; /* PDR6 Set Output Pattern */
if(tzcent==7)

tzent = 0;
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 */
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/************************************************************/

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

void rslueup ( void )

{
iT(IMFA == 1){
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 )

{
iT(IMFA == 1){
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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