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osooocwooooooood
gocwoOOooOooOoOoOooOooOoOoOooOoOoOoOoOoOoOoOoOoOoOoOoOoO

unsigned short run_cw_data[8][2] = { { 0x00, 0x00 }, {

0x21, 0x00 }, O };°

U obooooboobobobobooobooobogoobo

gejpooccwoooooooong
goccwooOooooooOooOoOoOoOoOooOooooOooOoooooOoo

unsigned short run_ccw_data[8][2] = { { 0x00, 0x00 },

{ 0x09, 0x00 }, O };°

U obooooboobobobobooobooobogoobo

00o0000ooooooo U17362JJ1VOAN
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3.8 OO0

gbobobobooooooboobooooboboobo

]

oooo o 0O O
PAI n 3.141592

TH U 00oo0o0Ooo0o0Ooo 1000

RAD 100000000 2x PAIx TH_U
OFFSET 0 O OFFSET 1945
RPM_RADS pm-00000000 2x PAIx TH_UO 60
KSP 0oooooo 750

KSI 0ooooo 10

P ooooo 2

KSPGETA 00oo0O0ooooo 10

KSIGETA 00oo0o0Ooo0o0Ooo 14

SGETA sin0000 14

PWM_TS PWMO O 80 us
PWM_DATA PWMO O O PWM_TS0O 0.2
SPEED_MAX oooo 3000 rpm
SPEED_MINI oooo 800 rpm
SPEED_INIT 00o0o0oO0oo0OoO 700 rpm
SA_SPEED_MAX | 00000 800 rpm
IQAMAX ooooooo 200000

MAX_| ooooo 800

TS ooooooo 80 us
ACCEL_TIME Oooooooo 10ms 1
ACCEL_DATA 0ooooooo 40 rpm
WATCH_START 00000000 10ms 500
ACCEL_VAL_1ST | 000000000 50
ACCEL_VAL ooooooo 3

ACCEL_SPD ooooo 50

PWM_INIT PWMOOOOODO PWM_DATAL 4
TMCNT_MAX PWMO O O 40001 80 us]
TMCNT_MIN PWMO O O 500 10 usO

0O V850ES/KJMOOOOOO

56
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40 OO0O0Oooooog

4.1 DOO0ODOOOO0ODOOVBS0ES/KJI1O O

4.1.1 ODODOOOO

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

/* oooooon

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

unsigned char
unsigned char
unsigned char
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned char
signed short
signed short
signed int
signed int
signed int
signed int
unsigned int

unsigned char

ram_start ;

error_flag ;

init_flag ;

cont_time ;

cont_timel ;

disp_co

volume

i

’

timer_count ;

accel_count ;

stop_flag ;

before_posi[21][2]

total_sa ;

sum_speed ;

speed_co ;

now_speed ;

object_speed ;

d_speed ;

ram_end

7

#pragma section const begin

const unsigned short led_pat[10] = { Oxfc, 0x60, Oxda, 0xf2, 0x66, 0xb6, Oxbe,

#pragma section const end

7

Oxe6 }

/+
/*
/+
/*
/%
/+
/*
/+
/*
/%
/*

/*
/*
/*

gboboooog *y/
gooooboooo *y/
gboboobond usec */
gbobobond usec */
gbobooooooogo
gooooog =/
goobooboooo *y/
gbobooooooo *y/
gooog *y/
goooogo =/
gbooboooog =/

0000 rms */
o000 rms */
0000 rms */

*/

*/

Oxe0, Oxfe,

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

/* gooooooo

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

extern unsigned
extern unsigned
extern unsigned
extern unsigned
extern unsigned
extern unsigned
extern unsigned
extern unsigned
extern unsigned

extern unsigned

char
char
char
short
short
short
short
short
short

char

extern signed short

ram_start

7

error_flag ;

init_flag
cont_time
cont_timel
disp_co ;

volume ;

timer_count

accel_count

stop_flag

before_posi[21][2]

7

7

7

i

i

7

/+
/*
/%
/+
/*
/+
/*
/%
/+
/%

gboboooog *y/
gboboooooo *y/
obooboboOoO usec */
gbobobond usec */
gboboooooooobogon
goooog =/
goooooboooo *y
gboobooboobooog *y
gooog */
goooogo =/

00o0000oooooo U17362JJ1VOAN
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extern
extern

extern

extern
extern
extern

extern

signed short

signed int
signed int
signed int
signed int
unsigned int

unsigned char

total_sa ;
sum_speed ;
speed_co ;
now_speed ;
object_speed ;
d_speed ;

ram_end ;

#pragma section const begin

extern const unsigned short led_pat[] ;;

#pragma section const end

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

/*

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

extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern
extern
extern
extern
extern
extern

extern

#pragma
extern
extern
extern
extern
extern

#pragma

4.1.

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

/*

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

#define
#define
#define
#define

58

gooooooo

signed short
signed short
signed int

signed int

unsigned int
unsigned short
unsigned short
unsigned short
unsigned char
unsigned short
unsigned int
signed int

unsigned char
unsigned short
unsigned short
unsigned char

unsigned char
section const
const
const
const
const
const

section const

2 0Ooo

I/0

BASE_TIO
LED11
LED12
LED13

unsigned
unsigned
unsigned
unsigned

unsigned

O

iua ;

iva ;

o_igai ;
base_position ;
sa_time ;
timer_ count ;

accel_count ;

init_co ;
init_pat ;
init_upco ;
int_co ;
pwm_value ;
ucRTO_Mode ;
usTl_Timer ;
usT2_Timer ;
ucTl_Value ;

ucT2_Value ;

begin
cw_datall[2] ;
ccw_datal][2] ;

char
char
char up_datal] ;
char run_cw_datal]l[2] ;
char run_ccw_datal][2] ;

end

0xc200000
3
2
1

/*

/*
/*
/*

/+
/+
/+
/+
/+
/+
/+

/*
/*
/+
/*
/%
/*
/*
/+
/*
/+

gbobobooobooo

0000 rms */
0000 rms */
0000 rms */

*/

vdog */

vOooo =/
goooooog =/
gobooboooog =/
gooog *y/
gboooooogn

*/

gbooboooooogao

*/

gboboooooooogn

obobooooboobobon
gbobobooooobooboobobo
ovwwhOoooooooono

pwMO OO0 */

*/

*/

*/

*/

gboboooooobooog o0:T1 1:T2 */
TL 00000000
T2 00000000

T1 RTBL OO0
T2 RTBL OO0

00o0000oooooo U17362JJ1VOAN
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#define LED14 0

#define LED21 5

#define LED22 4

#define LED31 7

#define LED32 6

#define LED41 9

#define LED42 8

#define DIPSW 0x10

#define SW 0x20

#define DAl 0x30

#define DA2 0x40

#define DA3 0x50

#define WRESET 0x60

#define MODE 0x70

R R R R R R R R e R R R R R R R T R
/* O g */

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

#define ON 1
#define OFF 0

#define CW 1 /* cwdOgog */
#define CCW 2 /* cewDdgonono */
#define STOP 0

#define ERR_NO1 1

#define ERR_NO2 2

/* 0000000 */

/000000 */

/+ 000000 */
/*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k***‘k***‘k*‘k***‘k*‘k*‘k*‘k***‘k*‘k***‘k*/
/* 0oooo ny
/*******************************************************************************/

/* 00000 =/

#define PAT 3.14159265 /* o */

#define TH_U 1000 /> 00000 O000 =/
#define RAD (int) (2*PAI*TH_U) /* 100000000 */
#define OFFSET 1945 /* UOUOOFFSET */

#define RPM_RADS
/* 000040 */

(int) ((2*PAI*TH U)/60) /* rpm->00000000 */

#define KSP 750 /* 000000 */
#define KSI 10 /* 000000 =/
#define P 2 /* 00 */

#define KSPGETA 10 /* KSp OOOO */
#define KSIGETA 14 /* KSI ODODOO */
#define SGETA 14 /* sin OODOO */
#define PWM_TS 80 /* PuM OO */

#define PWM_DATA (PWM_TS/0.2) /* PWwM OO0 */
#define SPEED_MAX 3000 /* 0000 3000 rpm */
#define SPEED_MINI 800 /* 0000 800 rpm */
#define SPEED_INIT 700 /* 000000000 rpm */
#define SA_SPEED_MAX 800 /* 000000 rpm */
#define IQAMAX 200000 /> 0000000 */

00o0000oooooo U17362JJ1VOAN
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

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

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

/*

void

void

unsigned short

void
void

void

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

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

MAX_T

TS
ACCEL_TIME
ACCEL_DATA
WATCH_START
ACCEL_VAL_1ST
ACCEL_VAL
ACCEL_SPD
PWM_INIT
TMCNT_MAX
TMCNT_MIN

gooo

fcalcu( signed int *wrm,

OUT_data( unsigned short reg,

led_num/(

IN_data(

800
80

40

500

50

3

50
PWM_DATA /4
PWM_DATA
50

int reg );

int no,

/+
/%
/%
/*
/%
/+
/%
/+
/*
/*
/*

7

long data ) ;

vCal Timer (int ival, int 1iPWN ) ;

init_RTO( void );

/* dooooooooooo
signed short iua ;

signed short iva ;

signed int o_igai
signed int base_position ;
unsigned int sa_time ;
unsigned short timer_count ;
unsigned short accel_count ;
unsigned short init_co ;
unsigned char init_pat ;
unsigned short init_upco ;
unsigned int int_co

signed int

signed int

di ;

pwm_value ;

unsigned char  ucRTO_Mode ;
unsigned short wusTl_Timer ;
unsigned short usT2_Timer ;
unsigned char ucTl_Value ;
unsigned char ucT2_Value ;
unsigned short tp3_buf[5] ;
unsigned short tp3_co

#pragma section const begin

const unsigned char cw_datal6][2]

const unsigned char ccw_datal6][2] =

60

/+
/+
/+
/+
/+
/+
/+

/+
/*
/*
/*

/+
/*
/%
/+
/%
/+
/*
/+

g maxl */
doodddogodgd  wusSec */
0000000 10 mSEC */
gooooood rpm */
gooooooao 10 mSEC */
goooooogg */
gooooog */

googg */

pwM OOOQOO0O =*/
™o O Oooaog =*/
™00 O DOOOOO OO10 uSEC */

signed int *trm );

vdog */
vOoog =/
obobobooooo
ooobooooo
gooog */

*/
*/

oboooooogo

gbooooooboan

gboboooooooboan
gboboooooboobobon
oboboboobooooooobooobo
ovwhdooooooono

pnMUd OO0 =/

unsigned short data );

*/
*/

*/

*/

*/

*/

ooooooooooon o:T1 1:T2 */
TL 00000000
T2 00000000

T1 RTBL OO0
T2 RTBL OO0

*/
*/

*/
*/

oboboooorp3g00OnOOnOO
gboboooorp3gbobonoo

= { {0x0a,0x00}, {0x0c,0x00}, {0x14,0x00},
{0x11,0x00}, {0x21,0x00}, {0x22,0x00} };

00o0000oooooo U17362JJ1VOAN

{ {0x22,0x00}, {0x21,0x00}, {Ox11,0x00},
{0x14,0x00}, {0x0c, 0x00}, {0x0a, 0x00} };

*/
*/



040 000000000

const unsigned char up_datal] = { 255, 242, 229, 217, 206, 195, 185, 176, 166, 158,
158, 158, 158, 158, 158, 158, 158, 158, 158, 158 } ;
const unsigned char run_cw_data[8] [2] = {0x00,0x00}, {0x0c, 0x00}, {0x11,0x00}, {0x14,0x00},
{0x22,0x00}, {0x0a,0x00}, {0x21,0x00}, {0x00, 0x00}
}s
const unsigned char run_ccw_datal[8][2] = { {0x00,0x00}, {0x0a,0x00}, {0x14,0x00},
{0x0c, 0x00}, {0x21,0x00}, {0x22,0x00},
{0x11,0x00}, {0x00,0x00} };

#pragma section const end

4.1.3 DODOODOOOOOO

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

/* gboooooooooboo */

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

.extern _ _start
.extern _int_MOTOR
.extern _int_ U
.extern _int_V
.extern _int_ W
.extern _int_ADO

.extern _int_ETC

.globl V_RESET
.globl V_U
.globl V_V
.globl V_W
.globl V_ETC
.globl V_MOTOR
.globl V_ADO

#*******************************************************************************

.section ".handler", text

V_RESET:

jr _start
V_U

1d.w [sp]l,rl

add 4,sp

jr _int_ U -- INTP1l
V_V:

1d.w [spl,rl

add 4,sp

jr _int_V —— INTP2
V_W:

1d.w [sp]l,rl

add 4,sp

jr _int_ W -- INTP3
V_ETC:

1d.w [spl,rl

add 4,sp

jr _int_ETC --0goobgoo

00o00oo00ooooooo0  U17362JJ1VOAN 61
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V_MOTOR:

V_ADO:

1d.w
add

jr

1d.w
add

jr

.extern
.extern
.extern
.extern
.extern
.extern

.extern

[spl,rl
4,sp

_int_MOTOR

[spl,rl
4,sp
int_ADO

V_RESET
V_U
V_V
V_Ww
V_ETC
V_MOTOR
V_ADO

--0oooooaob

-- A/DOO0O OO CHO

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

/*

gboooooooobanb

*/

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

62

Oxff,O0xff,Oxff, Ox£ff, Oxff, Ox£ff, Ox£fE, Ox£fEf, OxELf, OxEE

.section ".vect_RESET", text
mov #V_RESET, rl

jmp [rl]

.section ".id_NO", text
.byte

.section ".vect_U", text
add -4,sp

st.w rl, [r3]

mov #V_U,rl

jmp [rl]

.section ".vect_V", text
add -4,sp

st.w rl, [r3]

mov #V_V,rl

jmp [rl]

.section ".vect_W",text
add -4,sp

st.w rl, [r3]

mov #V_W, rl

jmp [rl]

.section ".vect_ETC", text
add -4,sp

st.w rl, [r3]

mov #V_ETC,rl

jmp [rl]

000000000000

U17362JJ1VOAN
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H H HF HF O FHF H H H H O F O H H H H H FHF OFHF O H O H H H HF OHF H H O H H O H O FHF O H H O H H H H

.section ".vect_MOTOR", text

add -4,sp

st.w rl, [r3]

mov #V_MOTOR, rl
Jmp [rl]

.section ".vect_ADO", text

add -4,sp
st.w rl, [r3]
mov #V_ADO, rl
jmp [rl]

4.1.4 0J00O0OO0ODDOOOOOOOO

DESCRIPTI
This
If you

locate

Unless

text sect

sbss sect

bss secti

tidata se

ONS :
assembly program is a sample of start-up module for ca850.
modified this program, you must assemble this file, and

a given directory.

-G 1s specified, sections are located as the following.

Ep -> —t-—mm—m—mmm o + _ _start  _ _tp TEXT

ion | |

| library
R +
I I
tion | |
I I
gp -> —t+-——————————— - + _ _ssbss
I I
ion | |
I I
Fo—mm - —— + _stack _ _esbss _ _sbss

| stack area
on | |
| 0x400 bytes
Sp -> —4-—————————————— + _ _stack + STACKSIZE _ _ebss

ep -> —t-———m—m——— o + ep_DATA

ction | |

00o0000oooooo U17362JJ1VOAN
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# e +
# sidata section |
# B e ittt +
# I |
# I |
#
f=============================================================================
o
# special symbols
# _____________________________________________________________________________
.extern _ _tp_ TEXT,
.extern _ _gp_DATA,
.extern _ _ep_ DATA, 4
.extern _ _ssbss, 4
.extern _ _esbss, 4
.extern _ _sbss, 4
.extern _ _ebss, 4
o
# C program main function
# _____________________________________________________________________________
.extern _main
# _____________________________________________________________________________
# dummy data declaration for creating sbss section
o o
sbss
1lcomm _sbss_dummy, 0, O
o o
# system stack
o
.set STACKSIZE, 0x400
.bss
.lcomm _ _stack, STACKSIZE, 4
o
# start up
# pointers: tp - text pointer
# gp - global pointer
# sp - stack pointer
# ep - element pointer
# exit status is set to rl0
o
.text
.align 4

.globl _ _start

64 00o00oo00ooooooo0  U17362JJ1VOAN
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LL12:

L1l

.L15:

.L14:

_ _exit:

.globl
.globl

_start:

mov
st.b

mov
st.b
st.b
nop
nop
nop
nop

nop

mov
mov
add
mov

mov

mov
mov
cmp

jnl

st.w
add
cmp
jl

mov
mov
cmp

jnl

st.w

add

cmp

jl

jarl

halt

_startend:

nop

_exit

_ _exit

0x12,r10
rl0,VSWCI[r0]

0x07,rl0
r0, PHCMD[rO]
rl10,CKCI[r0]

#_ _tp_ TEXT,
#_ _gp_DATA,

tp, gp

#_ _stack+STACKSIZE,

#_ _ep_ DATA,

#_ _ssbss,
#_ _esbss,
rl2, rl3
LL11

r0, [rl3]
4, rl3
rlz, rl3
.L12

#_ _sbss,
#_ _ebss,
rl2, rl3

.L14

r0, [rl3]
4, rl3
rl2, rl3
.L15

_main, 1lp

-- 0010000000

tp -
gp -

sp -—
ep -

rl3 -
rl2

rl3 -—
rl2

x10

PLL xxO0O

set
set
set
set

set

tp
gp
gp
sp
ep

register
register
register
register

register

offset

clear sbss section

clear bss section

call main function

end of program

00o00oo00ooooooo0  U17362JJ1VOAN
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4.1.5 0JO0OOOOO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O001I/0000000 =*/

static int save_psw;

R R Ik b I S R R R R ek bk S S R R R Sk R b b R R R SRR Sk e R S R R R I ek b Sk S e b S e S R R
/ /
/* 3p0o00o0ooooOooo */

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

void main()
{
unsigned char proc_no ; /* O0O0o0oO0g */
signed int speed ; /* 0000 rms */
signed int accel_spd ;
int sw, sw_mode ;
/*x/
hinit() ; /> 00D0ogoogg =/
ainit() ; /000000040 =/
proc_no = 0 ;
_ _EI();

while( 1 ) {

accel_spd = ( SPEED_MAX - SPEED_MINI ) / 100;
speed = ( ( SPEED_MAX - SPEED_MINTI ) * volume / 1024 )
+ SPEED_MINT ; (> 00b000bobooobooogoo *y
sw = ~IN_data( Sw ) & 0x07 ; /* 000000000 */
if ((sw ==1) {

sw_mode = CW ;

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

} else if ( sw == 4 ) {
sw_mode = STOP ;

}

switch( proc_no ) {
/* sTop OO */

case 0

if ( sw_mode == CW ) {
_ _DI() ;
object_speed = SPEED_MINI ; /* 00000000000 */
stop_flag = OFF ;
timer count = WATCH_START ; /* 000000005 secOO =*/
accel_count = ACCEL_VAL_1sT ; /* O0OOO0OOO0OOO0O =*/
init_flag = 2 ; /* ccwOOOO0O */
start_init() ; /00 b00ogoobooooog =/
_ _EI() ;
proc_no = 1 ; /* 00000000 */

} else if ( sw_mode == CCW ) {
_ _DI() ;
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stop_flag = OFF ; /* O000O00O0FF */
object_speed = -SPEED_MINI ; /00000000000 */
timer_count = WATCH_START ; (/* 000000005 secOO */
accel_count = ACCEL_VAIL_1sT ; /* O0OOO0OOO0OOO0O =*/
init_flag = 3 ; /*ccwdOOO0O */
start_init() ; /* D0D00O0O0oocooono */
_ _EI() ;
proc_no = 4 ; /* ccw OOOoooao */
}
break ;
/* cw OO OO0/
case 1
if ( accel_count == ) |
accel_count = ACCEL_VAL ; /* 000000oOgg =/

if ( object_speed < speed ) {
object_speed += accel_spd ;
if ( object_speed > speed ) object_speed = speed;
timer_count = WATCH_START ;/* JO0OO0O0OO0O5 secOO =*/
} else if ( object_speed > speed ) {
object_speed -= accel_spd ;
if ( object_speed < speed ) object_speed = speed;
timer_count = WATCH_START ; /* UUO0O0OO0O0O0O0O5 secOO */

} else {
proc_no = 2 ; /* 0000 */

}
}
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {

proc_no = 3 ; /* 000 ODO00OOooOoOo *x/
}
break ;

/* cw OO OO0/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {
proc_no = 3 ; /* 000 ODO00O0OooOo x/
}
break ;
/* cwd OO OO =/
case 3
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 000000000 =/
if ( object_speed > SPEED_MINI ) {
object_speed -= accel_spd ;
if ( object_speed < SPEED_MINI ) object_speed = SPEED_MINI;
timer_count = WATCH_START ; /* 0D0OO0OO0OO0O0O5 secOO */

} else {
stop_flag = ON ; /* O0000O0oN */
proc_no = 0 ; /* 00 OO0O00O00O00 */

00o0000oooooo U17362JJ1VOAN



040 0OO0OO0OOOOOOO

break ;
/* ccw OO O0Ox*/

case 4
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 000000000 =/
if ( object_speed < -speed ) {
object_speed += accel_spd ;
if ( object_speed > -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* JOOD0OOOO0O5 secOO */
} else if ( object_speed > -speed ) {
object_speed -= accel_spd ;
if ( object_speed < -speed ) object_speed = -speed;
timer_count = WATCH_START ;/* JO0OO0OOO0O5 secOO =*/
} else {
proc_no = 5 ; /* 0000 */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODO0O0O000 */
}
break ;
/* ccw OO OO0/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODOO0O000 */
}
break ;
/* ccwdd OO x/
case 6
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 0O0000000oa */
if ( object_speed < -SPEED_MINI ) {
object_speed += accel_spd ;
if ( object_speed > -SPEED_MINI ) object_speed = -SPEED_MINI;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O0O5 secOO */
} else {
stop_flag = ON ; /* O0000O0ON */
proc_no = 0 ; /* 00 O0O00O000O00 */
}
}
break ;
}
if ( ( proc_no == ) || ( proc_no == 5 ) ) {
if ( timer_count == 0 ) {

if ( abs( object_speed - now_speed ) > SA_SPEED_MAX ) {
error_flag = ERR_NO2 ; /* O00NoO OO */
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}
if ( disp_co == ) o
led _num(1l, d_speed / 100 ); /* 000 */
d_speed = 0 ;
disp_co = 100 ;
if ( abs(now_speed) == 0 ) {
disp_co = 0;
}
led_num(2, 1000/PWM_TS ); /0000000 *=/
led_num(3, cont_time ); /* O000O0g */
led num(4, cont_timel ); /* 0000000000 */
}
if ( error_flag ) {
while( 1 ) {
OUT data( LED41, ~0x00 ) ; /* LEDO O OFF */

OUT_data( LED42, ~0x00 ) ;

timer_count = 50 ;

while( timer_count ) ;

if ( error_flag == ERR_NO1l ) {

OUT_data( LED41l, ~0x9%e ) ; /* B100O */
OUT_data( LED42, ~0x60 ) ;

} else if ( error_flag == ERR_NO2 ) {
OUT_data( LED41l, ~0x9%e ) ; /* B200 */
OUT_data( LED42, ~0xda ) ;

} else {
OUT_data( LED41l, ~0x9e ) ; /* E300 */
OUT_data( LED42, ~0xf2 ) ;

}

timer_count = 50 ;

while( timer_count ) ;

4.1.6 LEDODODO

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

/* rep0goooaod */
/* no : g0ooooood (1-4) */
/* data : ODOOOO (0-99) */

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

void led_num( int no, long data )
{
if (no ==1) {
data = data % 10000;
OUT_data( LED11l, ~led_pat[data/1000]&0xff ) ;
OUT_data( LED12, ~led_pat[(data%1000)/100]&0xff ) ;
OUT_data( LED13, ~led_pat[(data%100)/10]&0xff ) ;
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OUT_data( LED14, ~led_pat[data%l1l0]&0xff ) ;

} else if ( no == 2 ) {
OUT_data( LED21, ~led_pat|[ (data%100)/10]&0xff ) ;
OUT_data( LED22, ~led_pat[data%l1l0]&0xff ) ;

} else if ( no == 3 ) {
OUT_data( LED31, ~led_pat][(data%100)/10]1&0xff ) ;
OUT_data( LED32, ~led_pat[data%l10]&0xff ) ;

} else {
OUT_data( LED41, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED42, ~led_pat[data%l0]&0xff ) ;

}
}
[k ok ke ok ok ok ok Kk ok ok Kk ok ok Kk ok o Kk ok o Kk ok K Kk ok Kk k ok K ko ok K ko ok Kk ko ok ok ok ok ok ok k kR k kR Kk kK Kk ok kK k
/* O0zyo00O0OO0OOO */
/* reg : 00000000 * /
/* data : OOOOO */
%ok ok Kk ok ok ko ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ok Kk ok ok Kk ko ko ok ok ko k kR k kR Kk kK Kk kK Kk K Xk k
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P4.3 = 0;
data = 1; /000000040 =/
P4.3 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}

}

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

/* gbr,oO0b0onoonOg */
/* reg : 0000O0O0OCO */

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

unsigned short IN_data( int reg )

{
unsigned char *po;
/* o x/
if ( reg == SW ) {
return P4;
} else {
return O;
}
}
4.1.7 OJ00OO0OOOOOOOOOO
#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01I/0000000 =*/
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/****************************************************************************** /

/* gbooboooooboobobo */

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

_ _interrupt
void int_MOTOR (void)
{
ADS = 0x00 ; /* ap0dgdngd */
ADM = 0x80 ;
}
/****************************************************************************** /
/* ogooooood */
/****************************************************************************** /
void Motor_CONT (void)
{
signed int wrm, wre, trm, tre ;
signed int o_wre, we, o_igap, o_iqga ;
signed int s_time, ek, sa ;

unsigned char wk ;

signed int cow ;

signed int o_vua, o_vva, o_vwa ;

signed int o_vda, o_vqga ;

/* o x/
/****************************************************************************** /
/* godoooooooooooo */

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

fcalcu( &wrm, &trm ) ;

sum_speed += ( wrm * TH_ U / RPM_RADS ) ; /* 0000 ->rpm */
if ( --speed_co == 0 ) {
speed_co = 100000 / TS ; /* 100 mSEcOOO0ODOOO */

now_speed = sum_speed / speed_co ;

sum_speed = 0 ;

}

wrm = now_speed * RPM_RADS / TH_U ;

wre = wrm * P ;

tre = ( trm * P + OFFSET ) % RAD ;

if ( ( stop_flag == OFF ) && ( error_flag == 0 ) ) {

s_time = TMOO ;
OUT_data( WRESET, 0 ) ; /* 00000000000RESET */
/****************************************************************************** /
/* ooooooogn */
%k ok ko ok ko ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ok ok Kk ok ok Kk ko Kk ok ok Kk ko k ko Kk kK Kk ok Kk R Kk k ok kK k
if ( init_flag ) {
cow = init_upco ;
if ( cow > 4 ) cow = 4;
if ( ++init_co > ( (long)up_datal cow ] * 34000L / ( SPEED_INIT * TS )
init_co = 0 ;
if ( init_flag == 2 ) {
wk = cw_datal init_pat++ 1[0] ;
} else {
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wk = ccw_datal init_pat++ 1[0] ;
}
vCal_Timer (wk, PWM_INIT) ;
if ( init_pat >= 6 ) {

init_pat = 0 ;

if ( init_upco > 14 ) {

init_flag = 0 ;
} else {

init_upco++ ;

}
}
}

} else {
/*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k*‘k***‘k*‘k /
/* dooooooa */
/****************************************************************************** /

o_wre = abs(object_speed) * RPM_RADS * P / TH_U ; /* rom->000000
we = o_wre - wre ;

o_igap = ( ( wre * KSP ) + ( we * KSP ) ) >> KSPGETA ;

o_iga = o_igap + ( o_igai >> KSIGETA ) ;

if ( o_igai > IQAMAX ) {
o_igai = IQAMAX ;
} else if ( o_igai < -IQAMAX ) {

o_igai = -IQAMAX ;
} else {
o_igai += ( KSI * we ) ;

pwm_value = o_iga ;
if ( pwm_value <= 0 ) {

pwm_value = 1 ;

} else if ( pwm_value >= PWM_DATA ) {
pwm_value = ( PWM_DATA ) - 1 ;
}
cont_timel = ( T™M00 - s_time ) / 10 ;/* usecOOO */
}
} else {
init_RTO() ; /* O0OOFF */

now_speed = 0;

cont_timel = 0;
}

}
/****************************************************************************** /
/* OoOoOoooo */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm )
{
signed short es_trm, cur_time, delta, 1 ;
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signed int wwrm, wk, *pl, *p2;

//

// O000000o00ooooOoooooo
//

cur_time = TM04 ;
delta = ( (RAD/6/P) * cur_time ) / sa_time ;/*00000000000000DO00O000O0OO0O */
if ( object_speed >= 0 ) {
es_trm = base_position + delta;
} else {
es_trm = base_position - delta;

if ( es_trm < 0 ) es_trm += (RAD/P);

total_sa -= before_posi[20][1] ;

pl = (int *)before_posi[1l9] ;

p2 = (int *)before_posi[20] ;
for (1 =0; 1 <= 19 ; 1i++ ) {
*p2-- = *pl-- ;
}
before_posi[0][0] = *trm = es_trm % (RAD/P) ;

wk = before_posi[0][0] - before_posi[l][0] ;

if ( abs(wk) > (RAD/2/P) ) {
if (wk <0 ) {
wk = (RAD/P) + wk ;
} else {

wk = wk - (RAD/P) ;

before_posi[l][1l] = wk ;

total_sa += wk ; /* 00000000000 =*/
wwrm = ( total_sa * ( 1000000 / 20 / TH_U ) / TS );

*wrm = wwrm ; /* 00 OO00O0/0 */
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4.1.8 J0O00O0OO0ODDOOOODOO

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

*/

*/

/* vdo0o0oooooon
R R R R R R R R L e e R R R T T
_ _interrupt
void int_U(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
PIC1l = 0x00 ; /* INTPIO D OO */
sa_time = TM04 ;
TMC04 = 0x00;
TMC04 = 0x04; /> 0O0pooano */
if ( ~PO & 0x40 ) { /*woogoo *y/
base_position = 0 ;
} else {
base_position = RAD/2/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal (PO >> 4) & 0x07 1[0] ;
} else {
wk = run_cw_datal (PO >> 4) & 0x07 1[0] ;
}
vCal_Timer (wk, pwm_value) ;
}
int_co++ ;
}
] ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK k kK kK Kk ko
/* vOoooooooooo
ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko kK kK kK Kk k k)
_ _interrupt
void int_V(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
PIC2 = 0x00 ; /* INTP20 D OO */
sa_time = TM04 ;
TMC04 = 0x61;
TMC04 = 0x63; /> 0O0poogano */
if ( ~PO & 0x10 ) { /*u0ogoo */

base_position = RAD/3/P ;
} else {
base_position = RAD*5/6/P ;
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if ( object_speed < 0 ) {

wk = run_ccw_datal (PO >> 4) & 0x07 ][0] ;
} else {

wk = run_cw_datal (PO >> 4) & 0x07 1[0] ;

}
vCal_Timer (wk, pwm_value) ;
}
int_co++ ;
}
ko ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK kK kK k kK /
/* wOoooooooood */
R R R R R R R R R T T R R R R T T T
_ _interrupt
void int_W(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
PIC3 = 0x00 ; /* INTP3D D OO */
sa_time = TM04 ;
TMC04 = 0x00;
TMC04 = 0x04; /> 0O0poogano */
if ( ~PO & 0x20 ) { /* vOOogoo *y/
base_position = RAD*2/3/P ;
} else {
base_position = RAD/6/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal (PO >> 4) & 0x07 1[0] ;
} else {
wk = run_cw_datal (PO >> 4) & 0x07 1[0] ;
}
vCal_Timer (wk, pwm_value) ;
}
int_co++ ;
}

4.1.9 0J00O0OOODODOODOODODOO

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

/* gbobooooooobobonb */

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

_ _interrupt
void int_p00 (void)
{
if ( ucRTO_Mode == ) {

/* 1 0000 */

00o0000oooooo U17362JJ1VOAN
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RTBLO = ucTl_value ; (/00 bDodboboobooooogn
TMCO0= 0x00 ; /0000000000 00Ooog)y */
CR0O00= usTl_Timer ; /* 0000000 */
TMC00 = 0x0C ; /> 00bDogoog =/
ucRTO_Mode = 1 ; /* OQgT2 */

}

else {
RTBLO = ucT2_vValue ; (00 b0odbbooboobooboogn
TMC00 = 0x00 ; /00 b000bobooobooooog)y 7
CRO00 = usT2_Timer ; /* 0000000 */
TMC00 = 0x0C ; /> 00bDogoog =/
ucRTO_Mode = 0 ; /= 0Tl */

}

}

R e
/* goboobooobuoobooboboon */
R R
void vCal_Timer (int iVal,int iPWN )
{
ucT2_Value = ( unsigned char) ival ;
if ( ucT2_Value & 0x08 ) {
ucTl_Value = ucT2_Value & 0x09 ;
} else if ( ucT2_Value & 0x10 ) {
ucTl _Value = ucT2_Value & 0x12 ;
} else {
ucTl _Value = ucT2_Value & 0x24 ;
}
usTl_Timer = ( iPWN * TMCNT_MAX ) / PWM_DATA ;
if ( usTl_Timer < TMCNT_MIN ) {
usTl_Timer = TMCNT_MIN ;
}
else if ( usTl_Timer >= ( TMCNT MAX - TMCNT MIN ) ) {
usTl_Timer = TMCNT_MAX - TMCNT_MIN ;
}
usT2_Timer = TMCNT _MAX - usTl_Timer ;

4.1.10 1O0mSECOODOO0OOOOODOOODOO

/****************************************************************************** /
/* Oo00d00d00oooooododoi1o msecO0OoonO */
/****************************************************************************** /
_ _multi_interrupt

void int_ETC (void)

{
/* wait OO0O0O0O */

if ( timer_count !'= 0 ) {
timer_count -= 1 ;

}
/* 000 oogoo =/
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/*

if ( accel_count

1=0 ) {
1

accel_count -=
}
*/
if ( disp_co != 0
d_speed += abs(
disp_co -= 1 ;
}

) A

now_speed ) ;

4.1.11 ADOCOODOODOOOODOODOO

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

OO0 e« 000O0O0OOOOA/DOOOOO ODOOOOO

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

/*

_ _multi_interrupt

vO

{

/*

id int_ADO (void)

unsigned char ucADS ;

unsigned short usData ;

int wk ;
*/
ucADS = ADS

i

(/000000

*/

usData = ADCR ; /* 0O000Og =/
usData = ( usData >> 6 ) & Ox3FF ; /= 0010000 */
switch ( ucADS ) {
case 0:
iua = usData - 0x200 ;
if ( abs(iua) > MAX I ) {
init_RTO() ; /* OOOFF */
error_flag = ERR_NO1 ; /* JOodNoOOdnO =*/
}
ADS = 0x01 ; /* O ANI1 */
ADM = 0x80 ;
break ;
case 1:
iva = usData - 0x200 ;
if ( abs(iva) > MAX_TI ) {
init_RTO() ; /* O0OOFF */
error_flag = ERR_NO1 ; /* O000NoO OO */
}
ADS = 0x02 ; /* 0 ANI2 */
ADM = 0x80 ;
break ;
case 2:
wk = 1023 - usData ; /* 00b00dboogg
ADM = 0x00 ;
Motor_CONT () ;
cont_time = TMOO / 10 ; /* usecO OO */
break ;
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4.1.12 J00O0O0OOOOODOOO

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

/*

gboooooodgbzsoooono

*/

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

void

{

/* 0000000000000D00

/*

/» D00000000baobo

PM3 = 0x00£f7 ;
PMDL = 0x0000 ;
OUT_data( LED11,
OUT_data( LED12,
OUT_data( LED13,
OUT_data( LED14,
OUT_data( LED21,
OUT_data( LED22,
OUT_data( LED31,
OUT_data( LED32,
OUT_data( LED41,
OUT_data( LED42,
10 msecU OO
TMCO01l = 0x00;
PRMO01 = 0x01;
CRCO1 = 0x00;
CR010 = 50000 ;
TMCO01 = 0x0C;
TMO0IC10 = 0x03

TMCO00
CRCO0
PRMOO

CRO0O
T™MCO00
TMOICO

0

0x00;

0x00;
0x00;

TS * 10;

0x0C;

= 0x02
/* 0000000000

RTPCO = 0x00
PMC5 = Ox3F ;
PFC5 = Ox3F ;
RTPMO = Ox3F
RTPCO = 0x70
RTBLO = 0x00
RTPCO = OxFO
/* Aa/D OO */
ADM = 0x00 ;
PFM = 0x00 ;
ADIC = 0x03 ;

78

T™O010 O

7

hinit( void )

*/

T™000 O

/*

/*
/*

/*
/*
/*
*/
/*

/~k
/*
/*
/*

/*
/*

/*
/~k

/*
/*
/*

LED OFF */

gooag =*/
fxx/4 200 ns */

10 mSEC */
gooo =/

gbooooo godgs =/

gooo =/

fxx/2 100 ns */
0.05 mSEC */
gooo =/

ooooono gogz =/

gooo =/
RTPOO-RTPOS0 O */

goooooog =/
gboboooooobooog

goooog =/

oboboobooooobogborr */
ooooono gogs =/
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ADM = 0x80 ; /* 000000 =/

/* 00000000000004a4a */
INTRO = 0x70 ; /* 00000000 */
INTFO = 0x70 ;
PIC1 = 0x00 ; /* INTP1IOODOO */
PIC2 = 0x00 ; /* INTP20000 */
PIC3 = 0x00 ; /* INTP3O O OO */

4113 OJ0O0O0OOODOOODOOODOO

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

/* oooooooooo */

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

void ainit( void )

{

/* 0poboggoo *y/
error_flag = 0 ; /* 00000000000 */
init_flag = OFF ; /000000 b0dgdorr */

disp_co = 100 ;
d_speed = 0 ;
/* 00000o0ooooo */

stop_flag = ON ; /* O0000O0ON */
object_speed = 0 ; /* 000ddoonond */
o_igai = 0 ; /* 000000OoOOO =*/

4114 0O0O0O0OO0ODOOODOO

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

/* oooooono */

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

void start_init( void )
{

int 1i;
/* o x/

for (1 =0 ; i < 21 ; i+4+ ) before_posi[i][1l] = 0;
total_sa = 0 ;
sum_speed = 0 ;

speed_co = 100000 / TS ;
init_co = 0 ;

init_pat = 0 ;

init_upco = 0 ;

00o0000oooooo U17362JJ1VOAN
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4.1.15 RTOUOOOOOODODOOOO

/****************************************************************************** /
/* rRTOOOOOOODODO */
/****************************************************************************** /
void init_RTO( void )
{

usTl _Timer = TMCNT_MAX / 2 ; /* 000 00000 =/

usT2_Timer = TMCNT_MAX / 2 ;

ucTl _Value = 0 ; /* 0000000 */

ucT2_Value = 0 ;

4.1.16 V8S50ES/KJIU DO OUOOOOODOOOODDOOODOO

R R R R R R T R R R T TR T
/* Vv850ES/KJ1I0 00O 0OO0ODOO0OOOODODbOOOn */
R R R R R R R R T T R SR R T T T T
VECT_RESET: !LOAD ?RX VO0x0000000 {
.vect_RESET = $PROGBITS ?AX .vect_RESET;
}i
ID_NO: !LOAD ?RX V0x0000070 {
.1d_NO = S$PROGBITS ?AX .id_NO;
}i
VECT_U: !LOAD ?RX V0x00000a0 {
.vect_U = SPROGBITS ?AX .vect_U;
}s
VECT_V: !LOAD ?RX V0x00000b0 {
.vect_V = $PROGBITS ?AX .vect_V;
}i
VECT_W: !LOAD ?RX V0x00000cO {
.vect_W = $PROGBITS ?AX .vect_W;
}i
VECT_MOTOR: !LOAD ?RX VO0x0000100 {
.vect_MOTOR = $PROGBITS ?AX .vect_MOTOR;

I
VECT_ETC: !LOAD ?RX V0x0000120 {

.vect_ETC = $PROGBITS ?AX .vect_ETC;
Y

VECT_ADO: !LOAD ?RX V0x0000220 {
.vect_ADO = $PROGBITS ?AX .vect_ADO;
Y

HANDLER: !LOAD ?RX V0x00001000 {
.handler = $PROGBITS ?AX .handler;
}i
TEXT: ILOAD ?RX {
.text = SPROGBITS ?AX .text;
}s
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CONST : !LOAD ?R {
.const = $PROGBITS ?A

DATA : !LOAD ?RW VOx03£ffe000 {
.data = S$PROGBITS ?AW

.const;

7

.sdata = $PROGBITS ?AWG ;

.sbss = S$NOBITS ?AWG

.bss = SNOBITS ?AW

tp_TEXT @ $TP_SYMBOL;

’

7

_ _gp_DATA @ %GP_SYMBOL &_ _tp TEXT{DATA};

_ _ep_DATA @ %EP_SYMBOL;
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