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a AAIFHEAAERT 9
| 597
sluecnt =0 [
Slew-upE€— F‘Cﬁﬁﬁ?’éuptb IENTFH = 1
| IOFRER #0132 5 4 IFHEAH A
| [
tf WORD = uptbl [sluecnt] L0
OCRFH = tf.BYTE.H BIiA 5T R
OCRFL = tf.BYTE.L
Slew-up/downT—4 F—JJL D a—
DT—74 %OCRFIZERTE

®

|s|uecnt++
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4.3.2 tfhint
@
FH /
5
RAM | unsigned char tent pattbl[]
unsigned char sluecnt Slew-up, Slew-down uptbl[]
unsigned char | nextmode
0 Slew-up 4 Slew-up
1 Constant 5 Constant
2 Slew-down 6 Slew-down
3 7
unsigned short modecnt
@)
o TCSRF F H'FFB7
6 CMFH 0 H
CMFH=0 F
CMFH=1 F
4 CCLRH 1 CCLRH=0 16 TCF
CCLRH=1 16 TCF
¢ IRR2 2 H'FFF7
3 IRRTFH 0 FH
IRRTFH=0 FH
IRRTFH=1 FH
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2
(©)
C tfhint )
=1 3 =4 =5 =6 =7
IE$1: i ?Jl: i iEConstan WERSlew- §z;
Slew-up Constant ew dow — kA~ lew-up —Fa own
E—FA N E-FA — kA E—FA
IRRTFH =0
BARFHEAA T ST U7
|
tmp = TCSRF
TCSRF =H'10
259007
[
¢ END )
%)) EE#xSlew-upE— K @ EE#xConstantE— K
fslueup fconst
IE#RSlew-up IE#xConstant
|modecnt -- |modecnt --

RE— FATZIT?
modecnt ==

nextmode =1
F&zConstant®— FIZF&1T

modecnt = 48
RE—FDHS A IFERAH
B & 48R TE

|
sluecnt = 47
Slew-upE— K TEAT %
uptbl[|D BRI ER Z471C

B

axX JE

RE— F~BIT?
modecnt ==

nextmode = 2
E&xSlew-downE— KIZ#17

modecnt = 48
RE—RFDZ A IFEIAH

B %4812 TE
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%} E#zSlew-downE— K

fsluedwn
E#&Slew-down

|modecnt -

RE— FABIT? No

modecnt ==

Yes RE—FK
DEETE

nextmode = 3
E&fEit T— FIZBT

modecnt = 48
RE—FDR A IFEIAHA
E# #4812 E

sluecnt=0
Slew-upE— K THEMAT %
uptbl[] DREEIRER %0IZ

P

axX &

No

Yes

tent =7 | | tent -

@ E&ELE— K

frstop
EERiELE

|modecnt -

RE— FABIT? No

modecnt ==

Yes RE—FK
DERTE

nextmode = 4
WERSlew-upE— FIZHAT

modecnt = 48
RE—FDF A IFEIAHA
E# #4812 E

No

Yes

[tent =7 | [tent -

A
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JENESAS )
%D WERSlew-upE— K %’D WEEConstantE— K
rslueup rconst
W ELSlew-up @ #rConstant
| |
|modecnt -- |modecnt --

RE— EABIT?
modecnt ==

Yes RE—F

nextmode =5
WELConstantE— FIZ#1T
modecnt = 48

RE— KD A TFEIAH
E# #48IZE%E

sluecnt = 47
Slew-downE®— FCHERT %
uptbl[]DRHIRER #4712

11—

X JE

RE— FABIT?
modecnt ==

Yes RE—F
)

a)nX}E

nextmode = 6
¥ #5Slew-downE— FIZF813

modecnt = 48
RE—RKDZ A IFEIAH
Bl %48(25%
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@ ¥ #rSlew-downE— K

rsluedwn
5 Slew-down

|modecnt -

No

RE— FABIT?

modecnt ==

Yes RE—F
DERTE

nextmode =7
WELEIEE— FIZFBIT

modecnt = 48
RE—FDF A IFEAH
B E48IZERE

|
sluecnt =0
Slew-upE®— KTHEHET S
uptbl[| DB ERZ0(Z
BE

ﬁ) BEELEE— R

frstop
I

|modecnt -

No

RE— RABAT?

modecnt ==

Yes RE—F
DERTE

nextmode =0
IEE#5Slew-upE®— RIZ#1T

modecnt = 48
RE—FDZ A IFEAH
E$E48IZERE

No

Yes

|tcnt =0 | |tcnt ++

l
dl

@
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433 fslueup
@
Slew-up
6
RAM | unsigned char sluecnt Slew-up, Slew-down uptbl[]
ROM | unsigned short uptbl[48] | Slew-up, Slew-down
@

o OCRF 16
OCRF TCF
uptbl[sluecnt]

3)

C fslueup

tf.WORD = uptbl[sluecnt]
OCRFH = tf.BYTE.H
OCRFL = tf.BYTE.L
Slew-up/down7—4 57—
VDT —%4 %ZOCRFIZEKTE

|sluecnt ++

fconst
E&xConstant

C END )
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43.4 fsluedwn
@
Slew-down
7
RAM | unsigned char sluecnt Slew-up, Slew-down uptbl[]
ROM | unsigned short uptbl[96] | Slew-up, Slew-down
@

o OCRF 16
OCRF TCF
uptbl[sluecnt]

3)

H'FFBA

C fsluedwn

tf.WORD = uptbl[sluecnt]
OCRFH = tf.BYTE.H
OCRFL = tf.BYTE.L
Slew-up/down7—4 57—
VDT —%4 %ZOCRFIZEKTE

|sluecnt -

fconst
E&xConstant

C END )
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2
4.3.5 fconst
D
Constant
8
RAM | unsigned char tent pattbl[]
ROM | unsigned char pattbl[8]
@)
e PDR6 6 H'FFD9
P63 P60
pattbl[tcnt]
©)
( fconst )
=0,2,4,6
tent==77
PDR6 = pattbl[tcnt]
PDRGIZHhEHET—42 %
BETS D
tent==77 No
|tcnt =0 | | tent ++
<
n_overlap
J oA —nNTy TEHEERE
< |
PDRG6 = pattbl[tcnt]
PDROIZHHAET—4% %
BET S
tent == 77 No
| tent=0 | | tent ++
<
( END )
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4.3.6 frstop
)
/
9
RAM | unsigned char tent pattbl[]
ROM | unsigned char pattbl[8]
&)
e PDR6 6 H'FFD9
P63 P60
pattbl[tcnt]
©)
( frstop

PDR6 = pattbl[tcnt]
PDR6IZIEHET—42 &

RET S |

C END
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4.3.7 rslueup
@
Slew-up
10
RAM | unsigned char sluecnt Slew-up, Slew-down uptbl[]
ROM | unsigned short uptbl[48] | Slew-up, Slew-down
@

o OCRF 16
OCRF TCF
uptbl[sluecnt]

3)

C rslueup

tf.WORD = uptbl[sluecnt]
OCRFH = tf.BYTE.H
OCRFL = tf.BYTE.L
Slew-up/down7—4 57—
VDT —%4 %ZOCRFIZEKTE

|sluecnt ++

rconst
&5 Constant

C END )
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4.3.8 rsluedwn
@
Slew-down
11
RAM | unsigned char sluecnt Slew-up, Slew-down uptbl[]
ROM | unsigned short uptbl[48] | Slew-up, Slew-down

@)

o OCRF 16
OCRF TCF
uptbl[sluecnt]

3)

H'FFBA

C rsluedwn

tf.WORD = uptbl[sluecnt]
OCRFH = tf.BYTE.H
OCRFL = tf.BYTE.L
Slew-up/down7—4 57—
VDT —%4 %ZOCRFIZEKTE

|sluecnt -

rconst
&5 Constant

C END )
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4.3.9 rconst
(1)

Constant

12

RAM | unsigned char tent pattbl[]

ROM | unsigned char pattbl[8]

@)

e PDR6 6 H'FFD9
P63 P60
pattbl[tcnt]

®)

( rconst )

PDR6 = pattbl[tcnt]
PDRGIZHhEHET—2 %
BET D

No

tent == 0?

| tent=7 | | tent --
<

n_overlap

J oA —nNZy THEE
< |

PDRG6 = pattbl[tcnt]
PDREIZHHAET—4% %

Ka
lul)

REST S
tont == 0? No
[tent=7 | | tent--
<
( END )
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4.3.10 n_overlap
)

13
&)
e |RR1 1 H'FFF6
3 IRRTA 0 A
IRRTA=0 A
IRRTA=1 A
e TMA A H'FFBO

3 0 | TMAS O H'F

TMA3 O=H'C,HD,HEHF TCA
TMA3 O0=H'6
PSS

A

/32

TCA

e TCA A
$/32 8

©)

H'FFB1

C

n_overlap

TMA =H"1F
TCAYt v b+

TMA = H'16

TCAAAY O Y Y %¢/32(2

RE

[IRRTA=0

IRRTA == 07?

END
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4.4

Cvl H'0000
Cv2 H'001E
P H'0100
C H'0800
DOUTDT H'0810
B H'FB80
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2
S.

/ /
/* */
/* H8/300L Super Low Power Series */
/* -H8/38024 Series- */
/* Application Note */
/* */
/* "Two-Phase Excitation Control for a Stepping Motor */
/* */
/* Function */
/* > Timer F Output Compare */
/* */
/* External Clock : 10MHz */
/* Internal Clock : 5MHz */
/* Sub Clock : 32.768kHz */
/* */
/ /
#include <machine.h>
/ /
/* Symbol Definition */
/ /
struct BIT {

unsigned char b7:1; /* bit7 */

unsigned char b6:1; /* bité */

unsigned char b5:1; /* bith */

unsigned char b4:1; /* bit4d */

unsigned char b3:1; /* bit3 */

unsigned char b2:1; /* bit2 */

unsigned char bl:1; /* bitl */

unsigned char b0:1; /* bit0 */
};
#define TMA *(volatile unsigned char *)OxFFBO /* Timer Mode Register A */
#define TCA *(volatile unsigned char *)OxFFB1 /* Timer Counter A */
#define TCRF *(volatile unsigned char *)OxFFB6 /* Timer Control Register F */
#define TCSRF *(volatile unsigned char *)OxFFB7 /* Timer Control Status Register F */
#define TCSRF_BIT (*(volatile struct BIT *)OxFFB7) /* Timer Control Status Register F */
#define OVFH TCSRF_BIT.b7 /* Timer Overflow Flag H */
#define CMFH TCSRF_BIT.b6 /* Compare Match Flag H */
#define OVIEH TCSRF_BIT.b5 /* Timer Overflow Interrupt Enable */
#define CCLRH TCSRF_BIT.b4 /* Output Select 3 */
#define TCF *(volatile unsigned short *)OxFFB8 /* Timer Counter F */
#define TCFH *(volatile unsigned char *)O0xFFB8 /* Timer Counter FH */
#define TCFL *(volatile unsigned char *)O0xFFB9 /* Timer Counter FL */
#define OCRF *(volatile unsigned short *)OxFFBA /* Output Compare Register F */
#define OCRFH *(volatile unsigned char *)OxFFBA /* Output Compare Register FH */
#define OCRFL *(volatile unsigned char *)OxFFBB /* Output Compare Register FL */
#define PDR6 *(volatile unsigned char *)OxFFD9 /* Port Data Register 6 */
#define PCR6 *(volatile unsigned char *)OxFFE9 /* Port Control Register 6 */
#define IENR2_BIT (*(volatile struct BIT *)OxFFF4) /* Interrupt Enable Register 2 */
#define IENTFH 1ENR2_BIT.b3 /* Timer FH Interrupt Enable */
#define IENTFL 1ENR2_BIT.b2 /* Timer FL Interrupt Enable */
#define IRR1_BIT (*(volatile struct BIT *)OxFFF6) /* Interrupt Request Register 1 */
#define IRRTA IRR1_BIT.b7 /* Timer A Interrupt Request Flag */
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#define IRR2_BIT (*(volatile struct BIT *)OxFFF7) /* Interrupt Request Register 2 */
#define IRRTFH IRR2_BIT.b3 /* Timer FH Interrupt Request Flag */
#define IRRTFL IRR2_BIT.b2 /* Timer FL Interrupt Request Flag */

#pragma interrupt (tfhint)

/ /
/* Function define */
/ /

void main ( void );

void tfhint ( void );
void fslueup ( void );
void fsluedwn ( void );
void fconst ( void );
void frstop ( void );
void rslueup ( void );
void rsluedwn ( void );
void rconst ( void );
void n_overlap ( void );

/ /
/* Ram define */
/ /

unsigned char tcnt,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[48] = { /* Slue Up/Down table */
0x2710,0x2661,0x25B2,0x2503, 0x2454 ,0x23A5, 0x22F6 ,0x2247 ,0x2198 ,0x20E9,
0x203A,0x1F8B,0x1EDC,0x1E2D,0x1D7E,0x1CCF,0x1C20,0x1B71,0x1AC2,0x1A13,
0x1964,0x18B5,0x1806,0x1757 ,0x16A8 ,0x15F9, 0x154A,0x149B,0x13EC,0x133D,
0x128E,0x11DF,0x1130,0x1081,0x0FD2,0x0F23, 0x0E74,0x0DC5,0x0D16 ,0x0C67 ,
0x0BB8,0x0B09, 0x0A5A ,0x09AB, 0X08FC,0x084D , 0x079E ,0XO06EF

};

/ /

/* 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) = {
tfhint /* 1E Timer FH Interrupt */

};

#pragma entry main(sp=0xFF80)

#pragma section /* P */

/ /
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/* Main Program */
/ /
void main ( void )
{
unsigned char tmp;
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
}BYTE;
Jtf;
set_ccr(0x80); /* Initialize CCR/Interrupt Disable */
nextmode = O;
modecnt = 47; /* Motor Slue mode countset *'95" */
TCRF = 0x05; /* Initialize Clock Select */
tmp = TCSRF;
TCSRF = 0x10; /* Initialize Overflow Interrupt */
sluecnt = 0; /* Slue Up/Down table counter set */
tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H; /* Set OCRF */
OCRFL = tf.BYTE.L;
sluecnt++;
PCR6 |= OxOF; /* Port8 Output */
tent = O; /* Output Pattern table counter set */
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
tent++;
TCFH = 0x00; /* Set TCF */
TCFL = 0x00;
IRRTFH = 0; /* Clear IRRTFH */
IENTFH = 1; /* Timer FH Interrupt Enable */
set_imask_ccr(0); /* Interrupt Enable */
while(1);
}
/ /
/* Timer FH Interrupt */
/ /
void tfhint ( void )
{
unsigned char tmp;
switch(nextmode){
case O:
fslueup(Q); /* Forward Slue Up */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 1; /* nextmode = 1 Constant Speed */
modecnt = 48; /* Next mode countset "96" */
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2

sluecnt = 47;
H

break;

case 1:
fconst();
modecnt--;
if(modecnt == 0){
nextmode = 2;
modecnt = 48;
}

break;

case 2:
Ffsluedwn();
modecnt--;
if(modecnt == 0){
nextmode = 3;
modecnt = 48;
sluecnt = 0;

if(tcnt==0)
tcnt = 7;
else

tcnt--;

}

break;

case 3:
frstop();

modecnt--;

if(modecnt == 0){
nextmode = 4;
modecnt = 48;

if(tcnt==0)
tcnt = 7;
else

tcent--;

}

break;

case 4:
rslueup();

modecnt--;

if(modecnt == 0){
nextmode = 5;
modecnt = 48;
sluecnt = 47;

}

break;

case 5:
rconst();
modecnt--;
if(modecnt == 0){
nextmode = 6;
modecnt = 48;

/* 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"

*/
/* 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" */
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2
break;
case 6:

rsluedwn(); /* Reverse Slue Down */

modecnt--;

if(modecnt == 0){ /* Next mode? */
nextmode = 7; /* nextmode = 7 Slue Stop */
modecnt = 48; /* Next mode countset '48" */

sluecnt = 0;

/* Slue Up/Down table counter set */

if(tent==7)
tcnt = 0;
else
tent++;
}
break;
case 7:
frstop(); /* Slue Stop */
modecnt--;
if(modecnt == 0){ /* Next mode? */
nextmode = 0; /* nextmode = 0 Forward Slue Up */
modecnt = 48; /* Next mode countset "96" */
if(tent==7)
tcnt = 0;
else
tent++;
}
break;
}
IRRTFH = 0O;
tmp = TCSRF;
TCSRF = 0x10; /* Interrupt Flag Clear */
}
/ /
/* Forward Slue Up */
/ /
void fslueup ( void )
{
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
}IBYTE;
ytf;
tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H; /* OCRF Set Slue Up/Down table */
OCRFL = tf.BYTE.L;
sluecnt++;
fconst();
}
/ /
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/* Forward Slue Down */
/ /
void fsluedwn ( void )
{
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
}BYTE;
ytf;
tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H; /* OCRF Set Slue Up/Down table */
OCRFL = tf.BYTE.L;
sluecnt--;
fconst();
¥
/ /
/* Forward Constant Speed */
/ /
void fconst ( void )
{
volatile unsigned short i;
switch(tcent){
case O:
case 2:
case 4:
case 6:
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
if(tent==7)
tent = O;
else
tent++;
n_overlap();
¥
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
if(tent==7)
tent = 03
else
tent++;
¥
/ /
/* Slue/Reverse Stop */
/ /
void frstop ( void )
{
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
¥
/ /
/* Reverse Slue Up */
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/ /
void rslueup ( void )
{
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
}BYTE;
Jtf;
tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H; /* OCRF Set Slue Up/Down table
OCRFL = tf.BYTE.L;
sluecnt++;
rconst();
}
/ /
/* Reverse Slue Down */
/ /
void rsluedwn ( void )
{
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
IBYTE;
Jtf;
tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H; /* OCRF Set Slue Up/Down table
OCRFL = tf.BYTE.L;
sluecnt--;
rconst();
}
/ /
/* Reverse Constant Speed */
/ /

void rconst ( void )

{

volatile unsigned short i;

switch(tcent){
case O:
case 2:
case 4:
case 6:
PDR6 = pattbl[tcnt];
if(tent==0)
tent = 7;
else
tent--;

/* PDR6 Set Output Pattern

*/

*/

*/
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n_overlap();

¥
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
if(tcent==0)
tent = 7;
else
tent--;
¥
/ /
/* Non overlap time wait */
/ /
void n_overlap ( void )
{
TMA = Ox1F; /* Reset TCA */
TMA = 0x16; /* TCA input clock : phi/32 */
IRRTA = O; /* Clear IRRTA */
while(IRRTA == 0); /* Non overlap time wait */
¥
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1. BaERE. EHEEORLIZZHTEY 9N, FEABRIETHENRELLY., RBMET H5E
AHYEY, BHOFBREUKOHERFRBEICL >THRE LT, ABFH. XKFH, #HE
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R H2EENSERICELBEICE, LRXYR T/ 0PEF0EEFZEVET A,
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BEX. BTRE. 705954 PILTYXLBATIHET 57211 THL, YRTLEETHRIC
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W EEFFEVEE A,
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AULWohd I E#BMELTH. HEShE=LOTEDHY TEBA. REHICEHEORTZEH.
BEHA. EEA. MZEFHA. BFHGHEA,. BETBRARRBRHIVIE IR TLEE ., HHKAE
ADCHAECHRHOEIZIE, WLRHR T4/00, LA HRABREFEIIEHNE~ACBEES
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