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%} E#zSlew-downE— K

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 = 96
RE—FDF A IFEIAHA
E##96IZERE

No

Yes

[tent =7 | [tent -

A
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%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 = 96

RE— KD A TFEIAH
E# #9612 % E

sluecnt = 95
Slew-downE®— FCHERT %
uptbl[]DBHIEE R 951

11—

X JE

RE— FABIT?
modecnt ==

Yes RE—F
)

a)nX}E

nextmode = 6
W EESlew-downE— FIZF1T

modecnt = 96
RE—RKDZ A IFEIAH
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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 = 96
RE—FDZ A IFEAH
Bl % 96(ZE% E

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[96] | 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 F H'FFBA
OCRF TCF
uptbl[sluecnt]
©)
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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4.3.5 fconst

@
Constant
8
RAM | unsigned char tent pattbl[]
ROM | unsigned char pattbl[8]
@
e PDR6 6 H'FFD9
P63 P60
pattbl[tcnt]
©)
( fconst )

PDRG6 = pattbl[tcnt]
PDR6IZHhH#EET—42 %
BET S

tent == 77 No

|tcnt =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[96] | Slew-up, Slew-down
@
o OCRF 16 F H'FFBA
OCRF TCF
uptbl[sluecnt]
©)
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[96] | Slew-up, Slew-down
@
o OCRF 16 F H'FFBA
OCRF TCF
uptbl[sluecnt]
©)
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]
2
e PDR6 6 H'FFD9
P63 P60
pattbl[tcnt]
©)
C rconst )
PDR6 = pattbl[tcnt]
PDR6IZH#ET—% %
BRET D
tent == 07 No
|tcnt =7 | | tent -
<
¢ END )
4.4
Cvi H'0000
Cv2 H'001E
P H'0100
C H'0800
DOUTDT H'0810
B H'FB80

RJJ06B0441-0100Z/Rev.1.00 2004.07 Page 32 of 41




LENESANS

H8/300L SLP

1-2
S.
/ /
/* */
/* H8/300L Super Low Power Series */
/* -H8/38024 Series- */
/* Application Note */
/* */
/* "1-2 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 TCRF *(volatile unsigned char *)OxFFB6 /* Timer Control Register F */

#define TCSRF
#define TCSRF_BIT
#define OVFH
#define CMFH
#define OVIEH
#define CCLRH
#define TCF
#define TCFH
#define TCFL
#define OCRF
#define OCRFH
#define OCRFL
#define PDR6
#define PCR6
#define 1ENR2_BIT
#define IENTFH
#define IRR2_BIT
#define IRRTFH

#pragma interrupt

*(volatile unsigned char *)OxFFB7
(*(volatile struct BIT *)OxFFB7)
TCSRF_BIT.b7

TCSRF_BIT.b6

TCSRF_BIT.b5

TCSRF_BIT.b4

*(volatile unsigned short *)OxFFB8
*(volatile unsigned char *)OxFFB8
*(volatile unsigned char *)OxFFB9
*(volatile unsigned short *)OxFFBA
*(volatile unsigned char *)OxFFBA
*(volatile unsigned char *)OxFFBB
*(volatile unsigned char *)OxFFD9
*(volatile unsigned char *)OxFFE9
(*(volatile struct BIT *)0OxFFF4)
1ENR2_BIT.b3

(*(volatile struct BIT *)OxFFF7)
IRR2_BIT.b3

(tfhint)

/* Timer Control Status Register F */

/* Timer Control Status Register F */
/* Timer Overflow Flag H */
/* Compare Match Flag H */
/* Timer Overflow Interrupt Enable */

/* Output Select 3 */
/* Timer Counter F */
/* Timer Counter F */
/* Timer Counter F */
/* Output Compare Register F */
/* Output Compare Register F */
/* Output Compare Register F */
/* Port Data Register 6 */
/* Port Control Register 6 */
/* Interrupt Enable Register 2 */

/* Timer F Interrupt Enable */
/* Interrupt Request Register 2 */

/* Timer F Interrupt Request Flag */

/
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/* 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 );

/ /
/* 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[96] = { /* Slue Up/Down table */
0x4E20,0x4D71,0x4CC2,0x4C13,0x4B64 ,0x4AB5, 0x4A06 ,0x4957 ,0x48A8 ,0x47F9,
0x474A,0x469B,0x45EC,0x453D, 0x448E ,0x43DF,0x4330,0x4281,0x41D2,0x4123,
0x4074,0x3FC5,0x3F16,0x3E67,0x3DB8,0x3D09, 0x3C5A ,0x3BAB, OX3AFC,0x3A4D,
0x399E, 0x38EF,0x3840,0x3791,0x36E2,0x3633,0x3584 ,0x34D5, 0x3426 ,0x3377,
0x32C8,0x3219,0x316A,0x30BB, 0x300C,0x2F5D , OX2EAE ,0x2DFF ,0x2D50,0x2CA1,
Ox2BF2,0x2B43,0x2A94 ,0x29E5, 0x2936 ,0x2887,0x27D8,0x2729,0x267A,,0x25CB,
0x251C,0x246D,0x23BE,0x230F,0x2260,0x21B1,0x2102,0x2053, 0x1FA4 ,0x1EF5,
O0x1E46,0x1D97,0x1CE8,0x1C39,0x1B8A,0x1ADB, 0x1A2C,0x197D,0x18CE,0x181F,
0x1770,0x16C1,0x1612,0x1563,0x14B4,0x1405,0x1356,0x12A7,0x11F8,0x1149,
0x109A,0x0FEB, 0x0F3C,0x0E8D , 0xODDE ,0x0D2F

};

/ /

/* 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 */

/ /

/* Main Program */

/ /
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void main ( void )

{
unsigned char tmp;
union {
unsigned short WORD;
struct {
unsigned char H;
unsigned char L;
}BYTE;
ytf;
set_ccr(0x80); /* Initialize CCR/Interrupt Disable */
nextmode = O;
modecnt = 95; /* Motor Slue mode countset '95" */
TCRF = 0x06; /* 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 = O; /* 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 = 96; /* Next mode countset '96" */
sluecnt = 95; /* Slue Up/Down table counter set */
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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:
Ffsluedwn(); /* 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(tcnt==0)
tcnt = 7;
else
tent--;
}
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(tcnt==0)
tcnt = 7;
else
tent--;
}
break;
case 4:
rslueup(); /* 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;

/* Slue Up/Down table counter set */

/* Constant Speed */

/* Next mode? */
/* nextmode = 6 Reverse Slue Down */
/* Next mode countset "96" */
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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 = 96; /* 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();
}
/ /
/* Forward Slue Down */
/ /
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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 )

{
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 */
/ /
void rslueup ( void )
{
union {
unsigned short WORD;
struct {

unsigned char H;
unsigned char L;
}BYTE;
Jtf;

tF_WORD = uptbl[sluecnt];
OCRFH = tf.BYTE.H;

OCRFL = tf.BYTE.L;
sluecnt++;

rconst();

/* OCRF Set Slue Up/Down table

*/

*/

*/

*/
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}
/ /
/* Reverse Slue Down */
/ /
void rsluedwn ( 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--;
rconst();
}
/ /
/* Reverse Constant Speed */
/ /
void rconst ( void )
{
PDR6 = pattbl[tcnt]; /* PDR6 Set Output Pattern */
if(tcnt==0)
tent = 75
else
tent--;
}
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