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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
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4.1.1 ODODOOOO

40 OO0O0Oooooog

/*‘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

7

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

’

Oxe6 }

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

/*
/*
/~k

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

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

*/

*/

O0xe0, 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

i

error_flag ;

init_flag
cont_time
cont_timel
disp_co ;

volume ;

timer_count

accel_count

stop_flag

before_posi[21][2]

7

’

i

7

i

7

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

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

extern

extern
extern
extern

extern

#pragma section const begin

signed short

signed int

signed int

signed int

signed int

unsigned

unsigned

int

char

total_sa ;

/* ODO0D0000o0g */

sum_speed ;

speed_co ;

now_speed ;
object_speed ;
d_speed ;

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

ram_end ;

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*‘k*‘k /

gbooooooon

extern signed short

extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

signed short

signed int

signed int

unsigned
unsigned

unsigned

unsigned
unsigned
unsigned

unsigned

int
short

short

short
char
short

int

signed int

#pragma section const

extern
extern
extern
extern

extern

const unsigned

const unsigned

const unsigned

const unsigned

const unsigned

#pragma section const

4.1.2 OO0OO

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

/*

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

#define
#define
#define
#define
#define
#define
#define
#define
#define

64

I/0

BASE_TIO
LED11
LED12
LED13
LED14
LED21
LED22
LED31
LED32

char

end

run_ccw_datal]l[2] ;

0xc200000

o N bk U O BN W

00o0000oooooo U17209JJ1VOAN

iua ; /*ud0ong */

iva ; /* vOOQg */

o_igai ; /* 00000000 */
base_position ; /* 00000000 */

sa_time ; /* 00D0gg */

timer_count ; /* 0O000000oa */
accel_count ; /* O00000000coog */
init_co ; /* 0000000000000 =/
init_pat ; /* 000000000000 0O0O00 =/
init_upco ; /* D0D000000O0oboobooboboo
int_co ; /> ovwO0 000000000 =*/
pwm_value ; /* pwMO O OO */

begin

char cw_datalll[2] ;

char ccw_datal]l[2] ;

char up_datal] ;

char run_cw_datal][2] ;

*/
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#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
/****************************************************************************** /
/* O a */

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

#define ON 1

#define OFF
#define CW /* cwdOoog */

0

1
#define CCW 2 /* cewDOdgonono */
#define STOP 0 /> 00Dbggog *y/
#define ERR_NO1 1 (/* 000000 */
#define ERR_NO2 2 /* 000000 */
/****************************************************************************** /
/* ooooo */

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

/* 00000 =/

#define PAT 3.14159265 /* o */

#define TH_U 1000 /* 00000 0000 =/
#define RAD (int) (2*PAI*TH_U) /* 1000000og */
#define OFFSET 1945 /* UOUOOFFSET */

#define RPM_RADS (int) ((2*PAI*TH_U)/60) /* rpm->00000000O */

/> 0O0oog =/

#define KSP 750 /* 000000 */

#define KSI 10 /* 000000 =/

#define P 2 /* gg */

#define KSPGETA 10 /* KPp OOOO */

#define KSIGETA 14 /* KSI OOOO */

#define SGETA 14 /* sin OODOO */

#define PWM_TS 50 /* PWwM OO */

#define PWM_DATA (PWM_TS/0.05) /* 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 *=/

#define MAX_ T 800 /* 00 MaxO */

#define TS 200 /* 000000000 uSEC */
#define ACCEL_TIME 1 /* 0000000 10 mSEC */
#define ACCEL_DATA 40 /* 00000000 rpm */
#define WATCH_START 500 /* 00000000 10 mSEC */

00o0000oooooo U17209JJ1VOAN
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#define ACCEL_VAL_1ST 50 /> 000000000 */
#define ACCEL_VAL 3 /* 00000oOo0g */
#define ACCEL_SPD 50 /> 000000 *x/
#define PWM_INIT PWM_DATA/4 /* PwM O0OQOQO000 */

/****************************************************************************** /
/* oooa */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm );

void OUT_data( unsigned short reg, unsigned short data );

unsigned short 1IN _data( int reg );

void led_num( int no, long data ) ;

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

/* gboooooooooobo */

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

signed short iua ; /* udgg */

signed short iva ; /*vOOQO */

signed int o_igai ; /* 00000000 */

signed int base_position ; /00000000 */

unsigned int sa_time ; /* 00000 */

unsigned int before_time ; /* O00000000coog */
unsigned short accel_count ; /* 00000000000 */
unsigned short init_co ; /* 0000000000000 =/
unsigned char init_pat ; /0000 0o0oooooooog */
unsigned short init_upco ; /0000000000 000O00000 */
unsigned int int_co ; /*ovwd 000000000 */
signed int di ;

signed int pwm_value ; /* pwMO O OO */

#pragma section const begin
const unsigned char cw_datal[6][2] = { {0x09,0x00},{0x21,0x00},{0x24,0x00},
{0x06,0x00}, {0x12,0x00}, {0x18,0x00} };
const unsigned char ccw_datal[6][2] = { {0x18,0x00},{0x12,0x00}, {0x06,0x00},
{0x24,0x00}, {0x21,0x00}, {0x09,0x00} };
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 } ;
constunsignedcharrun_cw_data[8][2] ={ {0x00,0x00}, {0x21,0x00}, {0x06,0x00}, {0x24,0x00},
{0x18,0x00}, {0x09,0x00}, {0x12,0x00}, {0x00, 0x00}
}i
const unsigned char run_ccw _datal[8][2] = { {0x00,0x00}, {0x09,0x00}, {0x24,0x00},
{0x21,0x00}, {0x12,0x00},{0x18,0x00},
{0x06,0x00}, {0x00,0x00} };

#pragma section const end
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4.1.3 OJO0ODDOOOOOOO

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

/*

gboooooooooboo

*/

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

.extern

_start

.extern _int_MOTOR

.extern _int_U

.extern _int_V

.extern _int_ W

.extern _int_ADO

.extern _int_ADI1

.extern _int_ETC

.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl

V_RESET
V_U

V_V
V_W
V_ETC
V_MOTOR
V_ADO
V_AD1

#*‘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*

V_RESET:

V_ETC:

V_MOTOR:

V_ADO:

.section

jr _start
1d.w [spl,rl
add 4,sp

jr _int U
1d.w [sp]l,rl
add 4,sp

jr _int Vv
1d.w [spl.,rl
add 4,sp

jr _int W
1d.w [spl,rl
add 4,sp

jr _int_ETC
1d.w [sp]l,rl
add 4,sp

jr _int_MOTOR
1d.w [spl.,rl
add 4,sp

jr _int_ADO

".handler", text

-- INTP20

-- INTP21

-- INTP22

--0ooooo

--0oooooao

-- A/DO0O0O0ODOCHO

00o0000oooooo U17209JJ1VOAN
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V_AD1:
1d.w [sp]l,rl
add 4,sp
jr _int_AD1 -- A/DO0O0O0O0OCHL

.extern V_RESET
.extern V_U
.extern V_V
.extern V_W
.extern V_ETC
.extern V_MOTOR
.extern V_ADO
.extern V_AD1

/*‘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 */

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

.section ".vect_RESET", text
mov #V_RESET, rl
jmp [rl]

.section ".id_NO", text

.byte Oxff,O0xff,Oxff,0xff,O0xff,0xff,Oxff,Oxff, Oxff, OxEf£

.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]

.section ".vect_MOTOR", text
add -4,sp
st.w rl, [r3]
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H H HF H FHF H H H H FHF O H H H H H O HF O FHF O H O H H H FHF OHF H OH O H H H FHF OH O H H

mov #V_MOTOR, rl
jmp [rl]

.section ".vect_ADO", text

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

.section ".vect_ADl", text

add -4,sp
st.w rl, [r3]
mov #V_AD1,rl
jmp [rl]

4.1.4 ODO0O0OODODOODOODOODO

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

locate a given directory.

Unless -G is specified, sections are located as the following.

tp -> —Hmmmm—m——mmmm + _ _start _ _tp_TEXT

text section | |

| library
B +
| |
sdata section |
| |
gp —> —t-----—--—---—— + _ _ssbss
| |
sbss section | |
| |
o — + _ _stack _ _esbss _ _sbss

| stack area
bss section | |
| 0x400 bytes
Sp -> —t4-———-——————— + _stack + STACKSIZE _ _ebss

00o0000oooooo U17209JJ1VOAN
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# I I
# ep -> —H-—--—————————— + _ _ep_DATA
# tidata section |
# e +
# sidata section |
# e +
# I |
# I I
#
$-—=——=——=—==—=—=—==—==—==—=—=—=—=——=—==—==—=—==—==—=—=—=—==—===—=====—==—==—==—=—=—====—==—=—====—============
o o
# special symbols
o
.extern _ _tp_ TEXT, 4
.extern _ _gp_DATA,
.extern _ _ep_ DATA,
.extern _ _ssbss, 4
.extern _ _esbss, 4
.extern _ _sbss, 4
.extern _ _ebss, 4
o
# C program main function
o
.extern _main
# _____________________________________________________________________________
# dummy data declaration for creating sbss section
# _____________________________________________________________________________
.sbss
.lcomm _ _sbss_dummy, 0, O
# _____________________________________________________________________________
# system stack
# _____________________________________________________________________________
.set STACKSIZE, 0x400
.bss
.lcomm _ _stack, STACKSIZE, 4
# _____________________________________________________________________________
# start up
# pointers: tp - text pointer
# gp - global pointer
# sp - stack pointer
# ep - element pointer
# exit status is set to rl0
# _____________________________________________________________________________
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.text
.align 4
.globl

_start

.globl _exit

.globl
_ _start:

mov
st.b

mov
st.b
st.b
nop
nop
nop
nop

nop

mov
mov
add
mov

mov

mov
mov
cmp
jnl

LL12:
st.w
add
cmp
jl

L1l

mov
mov
cmp
jnl
.L15:
st.w
add
cmp
jl
.L14:

jarl
_ _exit:
halt

_ _startend:

_ _exit

0x12,rl10
rl1l0,VSWC[rO0]

0x07,r10

r0, PHCMD[rO0]
rl1l0,CKC[xr0]

#_ _tp_TEXT, tp
#_ _gp_DATA, gp

tp, gp

#_ _stack+STACKSIZE, sp

#_ _ep_DATA, ep

# _ssbss, rl3
#_ _esbss, rl2
rlz, rl3

.L11

r0, [rl3]
4, rl3
rl2, rl3
.L12

#_ _sbss, rl3
#_ _ebss, rl2
rl2, rl3

.L14

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

_main, 1lp

--0O0rIso000000

x10

PLL xx00O

set tp register
set gp register offset
set gp register
set sp register

set ep register

clear sbss section

-- clear bss section

-- call main function

-- end of program

00o0000oooooo U17209JJ1VOAN
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nop

# #
Homm end of start up module ------------——-——--———-———-—— #
# #

4.1.5 O00O0OOOOO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O001/0000000 */

static int save_psw;

/*‘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 /
/* 3p000oooooOoobo */

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

void main ()
{
unsigned char proc_no ; /* 000000 */
signed int speed ; /0000 rms */
signed int accel_spd ;
int sw, sw_mode ;
/* x/
hinit () ; /* 00000000d =/
ainit () ; /> 00bDogoog =/
proc_no = 0 ;
_ _EI();
while( 1 ) {
accel_spd = ( SPEED_MAX - SPEED_MINI ) / 100;
speed = ( ( SPEED_MAX - SPEED_MINI ) * volume / 1024 )
+ SPEED_MINTI ; /* 000000000booooo *y
sw = ~IN_ data( SW ) & 0x07 ; /* 0O000000oa */

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 ) {

__DIO) ;
object_speed = SPEED_MINI ; /* 00000000000 */
stop_flag = OFF ;
timer_count = WATCH_START ; (/* 000000005 secOO =/
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 2 ; /*ccwdOOOQO =/
start_init() ; /000000000000 */
_ _EI()

72 00o0000oooooo U17209JJ1VOAN



040 0OO0OOOOOOOO

proc_no = 1 ; /* 00000000 */
} else if ( sw_mode == CCW ) {
_ _DI() ;
stop_flag = OFF ; /* 00O0000O0FF */
object_speed = -SPEED_MINI ; /* 00000000000 */
timer count = WATCH_START ; /* 000000005 secOO =*/
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 3 ; /*ccwdOOOQO =/
start_init() ; /* 00b0oooooooog =/
_ _EI() ;
proc_no = 4 ; /* ccw ODQOOOOnO */
}
break ;
/* cw OGO gnog=*y/
case 1
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 ; /* OJOOD0OOOO0O5 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 = 2 ; /* 0000 */

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

proc_no = 3 ; /* 000 ODOO0O00O00 */
}
break ;

/* cw OO OoO=*/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {
proc_no = 3 ; /* 000 ODOO0O00O00 */
}
break ;
/* cwd 0 OO */
case 3
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 */
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proc_no = 0 ; /* 00 000000 */
}
}
break ;
/* ccw OO O0O*/
case 4
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 0O0000000oa */

if ( object_speed < -speed ) {
object_speed += accel_spd ;
if ( object_speed > -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O5 secOO */
} else if ( object_speed > -speed ) {
object_speed -= accel_spd ;
if ( object_speed < -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* JOOD0OOOO0O5 secOO */

} else {
proc_no = 5 ; /* 0O0O0gd */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 000000 =/
}
break ;
/* ccw OO Odx/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODO00O00O000 */
}
break ;
/* ccwdd gg */
case 6
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_MINT;
timer_count = WATCH_START ; /* UUO0O0OO0O0O0O0O5 secOO */

} else {
stop_flag = ON ; /* O000O0OON */
proc_no = 0 ; /* 00 000000 */
}
}
break ;
}
if ( ( proc_no == ) || ( proc_no == )y ) |
if ( timer_count == ) {
if ( abs( object_speed - now_speed ) > SA_SPEED_MAX ) {
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error_flag = ERR_NO2 ; /* 0OoOdNoOOdnO */
}
}
}
if ( disp_co == ) {
led_num(l, d_speed / 100 ); /* 000 */

d_speed = 0 ;

disp_co = 100 ;

if ( abs(now_speed) == 0 ) {
disp_co = 0;

}

led_num(2, 1000/PWM_TS ); /* 0O00000og =/
led_num(3, cont_time ); /* 000000 */
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 ) ; /* B100 */
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 ) ;
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4.1.6 LEDODOODO

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

/* LEDO0 00000000 */
/* no . J000ooO (1-4) */
/* data : OODOO0O (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_patl[(data%1000)/100]1&0xff ) ;
OUT_data( LED13, ~led_pat|[(data%100)/10]&0xff ) ;
OUT_data( LED14, ~led_pat[data%l1l0]&0xff ) ;
} else if ( no == 2 ) {
OUT_data( LED21, ~led_pat][(data%100)/10]1&0xff ) ;
OUT_data( LED22, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 3 ) {
OUT_data( LED31, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED32, ~led_pat[data%l10]&0xff ) ;
} else {
OUT_data( LED41l, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED42, ~led_pat[data%l0]&0xff ) ;
}
}
]k 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 ko ko k kK kK Kk k Kk /
/* O0zIz/o00000000 */
/* reg : Q0UOOO0OOOODO */
/* data : OOOOO * /
R R R R R R R R T R R R T TR T
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P4.3 = 0;
data = 1; /00 bpogoog =/
P4.3 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}
}
R R R R R R R L R R R R T T T
/* bOzyo0bO0nooon */
/* reg : 00000000 */

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

unsigned short IN_data( int reg )

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

/*‘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 /

/* doodooooooooooo */
/****************************************************************************** /
_ _interrupt

void int_MOTOR (void)

{

ADSCMO00
ADSCM10

0x8001 ; /* ADO OO =/
0x8000 ; /* AD1 OO *

}

/****************************************************************************** /
/* ooooooad */
/****************************************************************************** /
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_vaga ;

/* x/
/****************************************************************************** /
/* goooobooooboooobogd */

/*‘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 /

fcalcu( &wrm, &trm ) ;

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

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 = TM3 ;
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TUC00 = 0x02 ; /* PwM OO QO0QOQOQOQg */
OUT_data( WRESET, 0 ) ; /* 0000000000 0RESET ™/

/****************************************************************************** /
/* ooooooooao */
/****************************************************************************** /
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 {
wk = ccw_datal init_pat++ ]1[0] ;
}

if ( wk & 0x01 ) {
BFCMOO = 0 ;

BFCMO1 = PWM_INIT ;
BFCMO2 = PWM_INIT ;

} else if ( wk & 0x04 ) {
BFCMOO = PWM_INIT ;
BFCMO1 = 0 ;

BFCM02 = PWM_INIT ;

} else {
BFCMO0 = PWM_INIT ;
BFCMO1 = PWM_INIT ;

BFCMO2 = 0 ;

}
POERO = wk ;

if ( init_pat >= 6 ) {
init_pat = 0 ;
if ( init_upco > 14 ) {
init_flag = 0 ;

} else {
init_upco++ ;
}
}
}

} else {
/****************************************************************************** /
/* gdooooood */
/*‘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** /

o_wre = abs(object_speed) * RPM_RADS * P / TH_U ; /* rom->0 00000 */
we = o_wre - wre ;

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

o_iga = o_igap + ( o_igai >> KSIGETA ) ;

if ( o_igai > IQAMAX ) {

78 00o0000oooooo U17209JJ1VOAN



040 0OO0OOOOOOOO

}

o_igai

} else if

IQAMAX ;

( o_igai < -IQAMAX ) {

o_igai = -IQAMAX ;
} else {
o_igai += ( KSI * we )
}
pwm_value = o_iqga ;
if ( pwm_value <= 0 ) {

} else if

pwm_value

pwm_value

=1 ;

=

(wk & 0x01 ) {

}
wk = POERO ;
if
BFCM0O0 =
BFCMO1 =
BFCM02 =
} else 1if (
BFCMOO =
BFCM0O1 =
BFCM02 =
} else {
BFCM0O0 =
BFCMO1 =
BFCMO02 =
}
cont_timel =
}
} else {
POERO = 0x00 ;
now_speed = 0;
cont_timel = 0;

0 ;
pwm_value ;

pwm_value ;

wk & 0x04 )

pwm_value ;

0 ;

pwm_value ;

pwm_value ;

pwm_value ;

0 ;

( T™M3

PWM_DATA

{

- s_time )

i

( pwm_value >= PWM_DATA

) -1 ;

* 10 / 16;

{

/* usecO OO =/

/* O0OOFF */

/*‘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 /

oboooogn

/*‘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

{

signed short

signed int

/7
//

//

fcalcu(

signed

es_trm,

wwrm, wk,

int *wrm,

cur_time,

*pl,

*p2;

delta, 1 ;

gbobooooobooboboboon

cur_time =

delta = (

if  (
es_trm

} else {

™4 ;
(RAD/6/P)

* cur_time

object_speed >= 0 ) {

)

/ sa_time

= base_position + delta;

00o0000oooooo U17209JJ1VOAN
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signed int *trm )

;/*0000000000000000000C000 =/
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es_trm = base_position - delta;

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

total_sa -= before_posi[20][1] ;

pl = (int *)before_posi[19] ;
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]I[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 ;

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

*Wrm = wwrm ; /* 00 0O000/0

4.1.8 JU0OOO0ODDOOOODDOO

/» 00000000000

*/

*/

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

*/

/* vdooooooooao
/****************************************************************************** /
_interrupt
void int_U(void)
{
unsigned char wk ;
/* o x/
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TM4 ;
TMC4 = 0x61;
TMC4 = 0x63; /* 000000
if ( ~P2 & 0x04 ) { /* whOdoooad

80

base_position = 0 ;

} else {

base_position = RAD/2/P ;

if ( object_speed < 0 ) {

00o0000oooooo U17209JJ1VOAN
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wk = run_ccw_datal[ P2 & 0x07 ]1[0] ;
} else {

wk = run_cw_datal P2 & 0x07 ]1[0] ;
}
if ( wk & 0x01 ) {

BFCM00 = 0 ;

BFCMO1 = pwm_value ;

BFCM0O2 = pwm_value ;
} else if ( wk & 0x04 ) {

BFCMO0O = pwm_value ;

BFCM01 = 0 ;

BFCMO02 = pwm_value ;
} else {

BFCMO0 = pwm_value ;

BFCMO1 = pwm_value ;

BFCMO02 = 0 ;
}
POERO = wk ;
}

int_co++ ;

}
/****************************************************************************** /
/* voooooooooo */
/****************************************************************************** /
_ _interrupt
void int_V(void)
{
unsigned char wk ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {

sa_time = TM4 ;

TMC4 = 0x61;

TMC4 = 0x63; /* 0000ono */

if ( ~P2 & 0x01 ) { /*udO0ooga x/

base_position = RAD/3/P ;
} else {
base_position = RAD*5/6/P ;

if ( object_speed < 0 ) {

wk = run_ccw_datal[ P2 & 0x07 ]1[0] ;
} else {

wk = run_cw_datal P2 & 0x07 1[0] ;

}

if ( wk & 0x01 ) {
BFCMOO = 0 ;
BFCMO1 = pwm_value ;
BFCM0O2 = pwm_value ;

} else if ( wk & 0x04 ) {

00o0000oooooo U17209JJ1VOAN
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*/

*/

*/

BFCMOO = pwm_value ;
BFCMO1 = 0 ;
BFCMO02 = pwm_value ;
} else {
BFCMO0O = pwm_value ;
BFCMO1 = pwm_value ;
BFCMO02 = 0 ;
}
POERO = wk ;
}
int_co++ ;
}
%k ok Kk ok ko ok Kk ok ok Kk ok ok Kk ok o Kk ok o Kk ok Kk ok Kk ko Kk ok ok K ko ok Kk ok ok Kk ko k kR k kR R kR K kK K Kk R kK k
/* wOoooooooood
[ ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ok Kk ok ok Kk ko Kk ko Kk ko ok kR k kR Kk kK Kk K Kk kK kK ok
_ _interrupt
void int_W(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) )
sa_time = TM4 ;
TMC4 = 0x61;
TMC4 = 0x63; (/0000004
if ( ~P2 & 0x02 ) { /* vOOoOoOoono
base_position = RAD*2/3/P ;
} else {
base_position = RAD/6/P ;
}

if ( object_speed < 0

wk =
} else {

wk =
}

run_cw_datal

if ( wk & 0x01 ) {

BFCM0O0 =
BFCMO1 =
BFCM02 =
} else if (
BFCMOO =
BFCM01 =
BFCMO02 =
} else {
BFCMOO =
BFCM0O1 =
BFCM02 =
}

POERO = wk ;

82

0 ;
pwm_value
pwm_value

wk & 0x04
pwm_value
0 ;

pwm_value

pwm_value
pwm_value

0 ;

P2 & 0x07

) {
run_ccw_data[ P2 & 0x07 ][0] ;

1001 ;

i
7

{
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}

int_co++ ;

4.1.9 1O0mSECOODOU0O0OODOO0ODOOODOO

/****************************************************************************** /
/* O00ddo0ooooboooooi1o msecO0oooon */
/****************************************************************************** /
_ _multi_interrupt

void int_ ETC (void)

{

unsigned short dummy ;
/* wait OOOO0O */

if ( timer_count != 0 ) {
timer_count -= 1 ;
}
/000 DOoOoo */
if ( accel_count != 0 ) {
accel_count -= 1 ;
}
/*x/
if ( disp_co != 0 ) {

d_speed += abs( now_speed ) ;

disp_co -= 1 ;

4.1.10 ADOODDOO0ODOOODODOOOO

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

/* tb00«00000000a/D00000000O000O */

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

_ _multi_interrupt

void int_ADO (void)
{
iua = (( ADCROO & Ox3ff ) - 0x200) ;
if ( abs(iua) > MAX T ) {
POERO = 0 ; /* PwMO O OFF */
error_flag = ERR_NO1 ; /* OO0 0ONoO OO *
}
volume = 1023 - ( ADCRO1l & Ox3ff ) ; /* 0O0000000oa */
Motor_ CONT () ;
cont_time = TM3 * 10 / 16; /* uSEcO OO */
}
/*‘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 /
/* voooOOa/pO0ooooooonogd */
/*‘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 /
_ _interrupt
void int_ADI1 (void)

00o00o0o0ooooooo U17209JJ1VOAN

83



040 0OO0OOOOOOOO

iva = (( ADCR10 & Ox3ff
if ( abs(iva)
POERO = 0 ;

> MAX_I )

error_flag = ERR_NO1

4.1. 11

- 0x200) ;

/* PWMO O OFF */
/* O00ONoO OO */

gobbobbooogogon

/*‘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 /

/* gbobooooobz/ooboono */

/*‘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 hinit( void )
{
short dummy ;
/* OOooboobooooboooog */
PM4 = Oxf7 ;
PMDL = 0x0000 ;
OUT_data( LED11l, Oxff ) /* LED OFF */
OUT_data( LED12, Oxff )
OUT_data( LED13, Oxff )
OUT_data( LED14, Oxff )
OUT_data( LED21, Oxff )
OUT_data( LED22, Oxff )
OUT_data( LED31, Oxff )
OUT_data( LED32, Oxff )
OUT_data( LED41, Oxff )
OUT_data( LED42, Oxff )
/* 10 msecUODO DO TM200 */
STOPTEO = 0x0000;
PRM02 = 0x01; /* £xXx/20000 */
CSEO = 0x0028; /* £CLK/64 (3.2 useCc)0OdQOnQ =*/
TCREO = 0x2000; /* 00000000 */
CVSE50 = 1562*2 ; /* 10 mSEC */
CMSEO050 = 0x2400;
CC2IC5 = 0x06;
(> 00000booboboono Tw™3gd =/
PRMO3 = 1 ; /* fCLK = fXX */
TMC30 = 0x51; /* f£XX = 4 MHz*10/64(1.6 uSEC) */
TMC31 = 0x09 ;
CC30 =TS * 10 / 16 ; /* TS uSEC JUOQOoodg */

TMC30 = 0x53;
CC3ICO = 0x02;
/> 00000000
TMC4 = 0x61;
cM4 = Oxffff;

TMC4 = 0x63;
/* TMO ODOO */

™40 O */

84

/* ODO0D00o0gog */
/* D000000ocooono */

/* £XX(4 MHz*10/2)/128(6.4 uSEC) */

/* TM4 start */

00o0000oooooo U17209JJ1VOAN
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PRMO1 = 0 ; /* fCLK = fXX/2 */
SPECO = 0x0000 ;

TOMRO = 0x80 ; /* 0000000 */
PSTO0 = 0x00 ; /* 0000000000 */
BFCM00 = PWM_DATA /2 ; /* 000005000 */
BFCMO1 = PWM_DATA /2 ; /* 000005000 */
BFCM02 = PWM_DATA /2 ; /* 000005000 */
BFCM03 = PWM_DATA ; /* puMO 0O OO0 */
DTRRO = 40*3 ; /* 000000 6 usec */
POERO = O0x3f ; /* 0000000 */
TMCOO0 = 0x8018 ; /* T™MPWM O OOOO */

/* A/D OO */
ADSCM00 = 0x0001 ;
ADSCM10 = 0x0000 ;

ADICO = 0x03 ;
ADIC1 = 0x03 ;
(0000000000000 04d =/
FEMO = 0x0c ; /* INTP200 0000000 */

CC2ICO = 0x01 ;
FEM1 = Ox0c ; /* INTP2100000000 =*/

CC2IC1 = 0x01 ;
FEM2 = 0x0c ; /* INTP2200000000 =*/

CC2IC2 = 0x01 ;
OUT_data( MODE, 0x02 ) ; (* DO0000000Ooooo */

4.1.12 J0O0O0OOODOOODOOODOO

KA AR A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A A A KA A A A A A A KA A A A AR A I A IR IR IR A d A *hh***k

/ /

/* oooooooooo */
PR R R R R R R R R R R R R R R R R R R R R I I L I I I I

/ /

void ainit( void )

{
/* 0O000oog =/

error_flag = 0 ; /* 00000000000 */
init_flag = OFF ; /* 000000000O0FF */
disp_co = 100 ;

d_speed = 0 ;
/* 00000o0ooooo */

stop_flag = ON ; /* O00O0O0OON */
object_speed = 0 ; /* 0O0000oO00O */
o_igai = 0 ; /* D00000OoOOO =*/
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4113 O0O0OODOODOOODOO

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

/* oooooono */

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

void start_init( void )
{

int 1i;
/* o x/

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

speed_co = 100000 / TS ;

init_co = 0 ;
init_pat = 0 ;

init_upco = 0 ;

4.1.14 V85OE/AMMDUO0U0OC00O0O0O0OOOLOODLDODbDOO

/****************************************************************************** /
/* V850E/IAIN 0D 0000000 ODOODOODbOD */
/****************************************************************************** /
VECT_RESET: !LOAD ?RX V0x0000000 {

.vect_RESET = $PROGBITS ?AX .vect_RESET;
}s
ID_NO: !LOAD ?RX V0x0000070 {

.id_NO = $PROGBITS ?AX .id_NO;
};
VECT_U: !LOAD ?RX VO0x00001f0 {

.vect_U = $SPROGBITS ?AX .vect_U;

VECT_V: !LOAD ?RX V0x0000200 {
.vect_V = $PROGBITS ?AX .vect_V;
}i
VECT_W: !LOAD ?RX V0x0000210 {
.vect_W = SPROGBITS ?AX .vect_W;
}s
VECT_ETC: !LOAD ?RX V0x0000240 {
.vect_ETC = S$PROGBITS ?AX .vect_ETC;
}i
VECT_MOTOR: !LOAD ?RX VO0x0000260 {
.vect_MOTOR = S$PROGBITS ?AX .vect_MOTOR;

I
VECT_ADO: !LOAD ?RX V0x00003a0 {

.vect_ADO = $PROGBITS ?AX .vect_ADO;
I

VECT_AD1l: !LOAD ?RX V0x00003b0 ({
.vect_ADl = $PROGBITS ?AX .vect_ADl;
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Y

HANDLER: !LOAD ?RX V0x00001000 {
.handler = $PROGBITS ?AX .handler;

Y
TEXT: 'LOAD ?RX {

.text = $PROGBITS ?AX

Y

CONST : !LOAD ?R {

.const = $PROGBITS ?A

DATA : !LOAD ?RW VOxO0fffc000 ({
.data = $PROGBITS ?AW

.text;

.const;

7

.sdata = $PROGBITS ?AWG ;

.sbss = $NOBITS
.bss = SNOBITS
I

_ _tp_TEXT @ %TP_SYMBOL;

i

7

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

_ _ep_DATA @ %EP_SYMBOL;

00o0000oooooo U17209JJ1VOAN
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4.2 0J0O0O0OODODOODOOVSS0E/NA200 O

4.2.1 0O0OOOO

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

/* ooooodo

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

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

7

#pragma section const begin

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

/*
/*
/*

ooooooog *y
gboboooooo */
obobobon0 usec */
oboobobOoO usec */
gboboooooooogn
goooogo =/
gboboooooo */
gboboboooooo *y
gooog */
gooooog =/
ooooooog =/

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

*/

const unsigned short led_pat[10] = { Oxfc, 0x60, Oxda, 0xf2, 0x66, Oxb6, Oxbe,

Oxe6 }

#pragma section const end

*/

O0xe0, Oxfe,

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

/* oooooooo

/*‘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 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

extern signed short

extern signed int

extern signed int

extern signed int

extern signed int

88

ram_start ;
error_flag ;
init_flag ;
cont_time ;
cont_timel ;
disp_co ;
volume ;
timer_ count ;
accel_count ;

stop_flag ;

before_posi[21][2]

total_sa ;
sum_speed ;
speed_co ;
now_speed ;

object_speed ;

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

/*
/*

ooooooog *y/
goobooooog *y/
gbobobond usec */
oboobobOoO usec */
gboboooooooboan
gooooo =/
gboboooooo */
gboboboooooo *y
gooog *y/
gooooo =/
gooboooog =/

0000 rms */
0000 rms */

00o0000oooooo U17209JJ1VOAN

*/

*/



040 0OO0OOOOOOOO

extern unsigned int d_speed ; /* 0000 rms */

extern unsigned char 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 /

gbooooooon */

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

/*

extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

signed short iua ; /* u00oag */

signed short iva ; /* vOOdQg */

signed int o_igai ; /> 00000000 */

signed int base_position ; /* 0000o0oog */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* O000000oocoog *y/
unsigned short init_co ; /* 0000000000000 */
unsigned char init_pat ; /000000 b00ooooooog *7
unsigned short init_upco ; /00000000000 0000000 =/
unsigned int int_co ; /< uowd00oooooog =/
signed int pwm_value ; /* pwMO O OO */

#pragma section const begin

extern
extern
extern
extern

extern

const unsigned char cw_datal]l[2] ;

const unsigned char ccw_datal][2] ;

const unsigned char up_datal] ;

const unsigned char run_cw_datal]l[2] ;

const unsigned char run_ccw_datal][2] ;

#pragma section const end

4.2.2 OO0OO

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

/*

I/0

*/

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

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

BASE_TIO
LED11
LED12
LED13
LED14
LED21
LED22
LED31
LED32
LED41
LED42

DIPSW
SW

0xc200000

o W o0 d Bk U1 O PN W

0x10
0x20
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#define DAl 0x30
#define DA2 0x40
#define DA3 0x50
#define WRESET 0x60
#define MODE 0x70
% ok Kk ok ok ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok K Kk ok Kk ok ok K ko ok K ko ok Kk ok ko ok ok ok Kk kR k kR Kk kK Kk K kK k
/* O a */

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

#define ON 1

#define OFF 0

#define CW 1 /*cwdooag x/

#define CCW 2 /* cewDOdgnong */

#define STOP 0 /* 0000000 *=/

#define ERR_NO1 1 (/* 000000 */

#define ERR_NO2 2 /* 000000 */
/****************************************************************************** /
/* goooo */
[ ko K ok kK ok ok Kk ok ko ok ok Kk ok kK ok ok Rk kR k ok Rk kR Kk kK kR kR Kk kK kR kK Kk KKk kKK kKKK KKKk

/* 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 (int) ((2*PAI*TH_U)/60) /* rpm->00000000 =/

/> 0O0oog =/

#define KSP 750 /000000 */

#define KSI 10 /> 000000 */

#define P 2 /* 00 */

#define KSPGETA 10 /* KP ODOO0O */

#define KSIGETA 14 /* KSI OOOO =/

#define SGETA 14 /* sin OO OO */

#define PWM_TS 80 /* PWM OO */

#define PWM_DATA (PWM_TS/0.05) /* puM 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 *=/

#define MAX_I 800 /* 00 Max[ */

#define TS 200 /* 000000000 usec */
#define ACCEL_TIME 1 /* 0000000 10 mSEC */
#define ACCEL_DATA 40 /* 00000000 rpm */
#define WATCH_START 500 /00000000 10 mSEC */
#define ACCEL_VAL_1ST 50 /000000000 */
#define ACCEL_VAL 3 /> 00boggog */

#define ACCEL_SPD 50 /* 000000 */

#define PWM_INIT PWM_DATA/4 /* PuM OOOQOOO */

90
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/****************************************************************************** /
/* oooa */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm );

void OUT_data( unsigned short reg, unsigned short data );

unsigned short 1IN _data( int reg );

void led_num( int no, long data ) ;

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

/* gbooooooooboobo */

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

signed short iua ; /* udgg */

signed short iva ; /* vOoOgd =/

signed int o_igai ; /* 00000000 */

signed int base_position ; /00000000 */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* 00000000000 */
unsigned short init_co ; /* 0000000000000 =/
unsigned char init_pat ; /0000 0ooooooooog */
unsigned short init_upco ; /* 000000000000 O0GCcooog *y
unsigned int int_co ; /> ovwd 000000000 */
signed int di ;

signed int pwm_value ; /* pwMO OO0 */

#pragma section const begin
const unsigned char cw_datal[6][2] = { {0x09,0x00}, {0x21,0x00}, {0x24,0x00},
{0x06,0x00}, {0x12,0x00}, {0x18,0x00} };
const unsigned char ccw_datal[6][2] = { {0x18,0x00},{0x12,0x00}, {0x06,0x00},
{0x24,0x00}, {0x21,0x00}, {0x09,0x00} };
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 } ;
constunsignedcharrun_cw_datal[8][2] ={ {0x00,0x00}, {0x21,0x00}, {0x06,0x00}, {0x24,0x00},
{0x18,0x00}, {0x09,0x00}, {0x12,0x00}, {0x00, 0x00}
Yi
const unsigned char run_ccw_datal[8][2] = { {0x00,0x00}, {0x09,0x00}, {0x24,0x00},
{0x21,0x00}, {0x12,0x00}, {0x18,0x00},
{0x06,0x00}, {0x00,0x00} };

#pragma section const end
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4.2.3 O0O00D0OO0OOOOO

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

/* gboooooooooboo

*/

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

.extern _ _start

.extern _int_MOTOR

.extern _int_U

.extern _int_V

.extern _int_ W

.extern _int_ADO

.extern _int_ADI1

.extern _int_ETC

.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl

V_RESET
V_U
V_V
V_W
V_ETC
V_MOTOR
V_ADO
V_AD1

#*‘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*

.section
V_RESET:

Jr _ _start
V_U:

1d.w [spl,rl

add 4,sp

jr _int U
V_V:

1d.w [sp]l,rl

add 4,sp

jr _int Vv
V_W

1d.w [spl,rl

add 4,sp

jr _int W
V_ETC:

1d.w [spl,rl

add 4,sp

jr _int_ETC
V_MOTOR:

1d.w [sp]l,rl

add 4,sp

jr _int_MOTOR
V_ADO:

1d.w [spl,rl

add 4,sp

jr _int_ADO

92

".handler", text

-- INTP20

-- INTP21

-- INTP22

--0ooooo

--0oooooao

-- A/DO0O0O0ODOCHO
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V_AD1:
1d.w
add

jr

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

.extern

[spl,rl
4,sp
_int_AD1 -- A/DO0O0O0O0OCHL

V_RESET
V_U
A
V_w
V_ETC
V_MOTOR
V_ADO
V_AD1

/*‘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

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

.section ".vect_RESET", text

mov

jmp

#V_RESET, rl
[rl]

.section ".id_NO", text

.byte

Oxff,O0xff,Oxff,0xff,O0xff,0xff,Oxff,Oxff, Oxff, OxEf£

.section ".vect_U", text

add
st.w
mov

jmp

-4,sp
rl, [r3]
#V_U,rl
[rl]

.section ".vect_V", text

add
st.w
mov

jmp

-4,sp
rl, [r3]
#V_V,rl
[rl]

.section ".vect_W", text

add
st.w
mov

jmp

-4,sp
rl, [r3]
#V_W, rl
[rl]

.section ".vect_ETC", text

add
st.w
mov

jmp

-4,sp

rl, [r3]
#V_ETC, rl
[rl]

.section ".vect_MOTOR", text

add

st.w

-4,sp
rl, [r3]
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mov #V_MOTOR, rl
jmp [rl]

.section ".vect_ADO", text

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

.section ".vect_ADl", text

add -4,sp
st.w rl, [r3]
mov #V_AD1,rl
jmp [rl]

4.2.4 0J00O0OOO0ODOOObOOOOO

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

locate a given directory.

Unless -G is specified, sections are located as the following.

tp -> —Hmmmmm——mmmm + _ _start _ _tp_TEXT

text section | |

| library
B +
| |
sdata section |
| |
gp -> —t-—------——--—— + _ _ssbss
| |
sbss section | |
| |
o — + _ _stack _ _esbss _ _sbss

| stack area
bss section | |
| 0x400 bytes
Sp -> —t4-———-———————— + _stack + STACKSIZE _ _ebss

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

_start

.globl _exit

.globl
_ _start:

mov
st.b

mov
st.b
st.b
nop
nop
nop
nop

nop

mov
mov
add
mov

mov

mov
mov
cmp
jnl

LL12:
st.w
add
cmp
jl

L1l

mov
mov
cmp
jnl
.L15:
st.w
add
cmp
jl
.L14:

jarl
_ _exit:
halt

_ _startend:

96

_ _exit

0x02,r10
rl1l0,VSWC[rO0]

0x07,r10

r0, PHCMD[rO0]
rl1l0,CKC[xr0]

#_ _tp_TEXT, tp
#_ _gp_DATA, gp

tp, gp

#_ _stack+STACKSIZE, sp

#_ _ep_DATA, ep

# _ssbss, rl3
#_ _esbss, rl2
rlz, rl3

.L11

r0, [rl3]
4, rl3
rl2, rl3
.L12

#_ _sbss, rl3
#_ _ebss, rl2
rl2, rl3

.L14

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

_main, 1lp

--0O0rIso000000

x10

PLL xx00O

set tp register
set gp register offset
set gp register
set sp register

set ep register

clear sbss section

-- clear bss section

-- call main function

-- end of program

00o0000oooooo U17209JJ1VOAN



040 0OO0OOOOOOOO

nop

# #
Homm end of start up module ------------——-——--———-———-—— #
# #

4.2.5 0J0O0OOOOO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O001/0000000 */

static int save_psw;

/*‘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 /
/* 3p000oooooOoobo */

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

void main ()
{
unsigned char proc_no ; /* 000000 */
signed int speed ; /0000 rms */
signed int accel_spd ;
int sw, sw_mode ;
/* x/
hinit () ; /* 00000000d =/
ainit () ; /> 00bDogoog =/
proc_no = 0 ;
_ _EI();
while( 1 ) {
accel_spd = ( SPEED_MAX - SPEED_MINI ) / 100;
speed = ( ( SPEED_MAX - SPEED_MINI ) * volume / 1024 )
+ SPEED_MINTI ; /* 000000000booooo *y
sw = ~IN_ data( SW ) & 0x07 ; /* 0O000000oa */

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 ) {

__DIO) ;
object_speed = SPEED_MINI ; /* 00000000000 */
stop_flag = OFF ;
timer_count = WATCH_START ; (/* 000000005 secOO =/
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 2 ; /*ccwdOOOQO =/
start_init() ; /000000000000 */
_ _EI()
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proc_no = 1 ; /* 00000000 */
} else if ( sw_mode == CCW ) {
_ _DI() ;
stop_flag = OFF ; /* 00O0000O0FF */
object_speed = -SPEED_MINI ; /* 00000000000 */
timer count = WATCH_START ; /* 000000005 secOO =*/
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 3 ; /*ccwdOOOQO =/
start_init() ; /* 00b0oooooooog =/
_ _EI() ;
proc_no = 4 ; /* ccw ODQOOOOnO */
}
break ;
/* cw OGO gnog=*y/
case 1
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 ; /* OJOOD0OOOO0O5 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 = 2 ; /* 0000 */

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

proc_no = 3 ; /* 000 ODOO0O00O00 */
}
break ;

/* cw OO OoO=*/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {
proc_no = 3 ; /* 000 ODOO0O00O00 */
}
break ;
/* cwd 0 OO */
case 3
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 */
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proc_no = 0 ; /* 00 000000 */
}
}
break ;
/* ccw OO O0O*/
case 4
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 0O0000000oa */

if ( object_speed < -speed ) {
object_speed += accel_spd ;
if ( object_speed > -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O5 secOO */

} else if ( object_speed > -speed ) {

object_speed -= accel_spd ;
if ( object_speed < -speed ) object_speed = -speed;
timer_count = WATCH_START ;/* 000000005 secOO */
} else {
proc_no = 5 ; /* 0O00gd */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 000000 =/
}
break ;
/* ccw OO Odx/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODO00O00O000 */
}
break ;
/* ccwdd gg x/
case 6
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_MINT;
timer_count = WATCH_START ; /* JUO0O0OO0O0O0O0O5 secOO */
} else {
stop_flag = ON ; /* O00O0O0OON */
proc_no = 0 ; /* 00 000000 */
}
}
break ;
}
if ( ( proc_no == ) || ( proc_no == y ) |
if ( timer_count == ) {
if ( abs( object_speed - now_speed ) > SA_SPEED_MAX ) {
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error_flag = ERR_NO2 ; /* JOo0ONoO OO/
}
}
}
if ( disp_co == ) {
led_num(l, d_speed / 100 ); /* 000 */

d_speed = 0 ;

disp_co = 100 ;

if ( abs(now_speed) == 0 ) {
disp_co = 0;

}

led_num(2, 1000/PWM_TS ); /* 0O00000og =/
led_num(3, cont_time ); /* 000000 */
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 ) ; /* B100 */
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 ) ;
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4.2.6 LEDODOODO

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

/* LEDO0 00000000 */
/* no . J000ooO (1-4) */
/* data : OODOO0O (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_patl[(data%1000)/100]1&0xff ) ;
OUT_data( LED13, ~led_pat|[(data%100)/10]&0xff ) ;
OUT_data( LED14, ~led_pat[data%l1l0]&0xff ) ;
} else if ( no == 2 ) {
OUT_data( LED21, ~led_pat][(data%100)/10]1&0xff ) ;
OUT_data( LED22, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 3 ) {
OUT_data( LED31, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED32, ~led_pat[data%l10]&0xff ) ;
} else {
OUT_data( LED41l, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED42, ~led_pat[data%l0]&0xff ) ;
}
}
]k 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 ko ko k kK kK Kk k Kk /
/* O0zIz/o00000000 */
/* reg : Q0UOOO0OOOODO */
/* data : OOOOO * /
R R R R R R R R T R R R T TR T
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P3.0 = 0;
data = 1; /00 bpogoog =/
P3.0 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}
}
R R R R R R R L R R R R T T T
/* bOzyo0bO0nooon */
/* reg : 00000000 */

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

unsigned short 1IN _data( int reg )

{
unsigned char *po;
/* o x/
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if ( reg == SW ) {
return P4;
} else {
return O;
}
}
4.2.7 000000 OOOOOOO
#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01I/0000000 =*/

/*‘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 /

/* doodooooooooooo */
/****************************************************************************** /
_ _interrupt

void int_MOTOR (void)

{

ADSCMO00
ADSCM10

0x8001 ; /* ADO OO =/
0x8000 ; /* AD1 OO =/

}

/****************************************************************************** /
/* ooooooad */
/****************************************************************************** /
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_vaga ;

/* x/
/****************************************************************************** /
/* goooobooooboooobogd */

/*‘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 /

fcalcu( &wrm, &trm ) ;

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

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 = TM3 ;
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TUCO00 = 0x02 ; /* PwM OOOO0OO0O0O =/
OUT_data( WRESET, 0 ) ; (/* 00000000000RESET */

/****************************************************************************** /
/* ooooooooao */
/****************************************************************************** /
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 {
wk = ccw_datal init_pat++ ]1[0] ;
}

if ( wk & 0x01 ) {
BFCMOO = 0 ;

BFCMO1 = PWM_INIT ;
BFCMO2 = PWM_INIT ;

} else if ( wk & 0x04 ) {
BFCMOO = PWM_INIT ;
BFCMO1 = 0 ;

BFCM02 = PWM_INIT ;

} else {
BFCMO0 = PWM_INIT ;
BFCMO1 = PWM_INIT ;

BFCMO2 = 0 ;

}
POERO = wk ;

if ( init_pat >= 6 ) {
init_pat = 0 ;
if ( init_upco > 14 ) {
init_flag = 0 ;

} else {
init_upco++ ;
}
}
}

} else {
/****************************************************************************** /
/* gdooooood */
/*‘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** /

o_wre = abs(object_speed) * RPM_RADS * P / TH_U ; /* rom->0 00000 */
we = o_wre - wre ;

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

o_iga = o_igap + ( o_igai >> KSIGETA ) ;

if ( o_igai > IQAMAX ) {
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}
wk = POERO
if
BFCM0O0 =
BFCMO1 =
BFCM02 =
} else 1if (
BFCMOO =
BFCM0O1 =
BFCM02 =
} else {
BFCM0O0 =
BFCMO1 =
BFCMO02 =
}
cont_timel
}
} else {
POERO = 0x00 ;
now_speed = 0;
cont_timel = 0;

}

o_igai
} else if

o_igai
} else {

o_igai

pwm_value

if

pwm_value

} else if

pwm_value

+=

IQAMAX ;

o_igai < -IQAMAX ) {

-IQAMAX ;

o_iga ;

( pwm_value <= 0 )

1

{

( KSI * we )

i

( pwm_value >= PWM_DATA

7

(wk & 0x01 ) {

=

0 ;
pwm_value
pwm_value

wk & 0x04
pwm_value
0 ;

pwm_value
pwm_value
pwm_value

0 ;

( T™M3

)

7

i

PWM_DATA

{

- s_time )

) -1 ;

* 10 / 16;

{

/* usecO OO =/

/* O0OOFF */

/*‘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 /

/*

oboooogn

*/

/*‘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 fc
{

signed sho

signed int

alcu(

rt

wwrm, wk,

es_trm,

signed int *wrm,

*pl,

cur_time,

*p2;

* cur_time

/7
/7
/7
cur_time = ™4 ;
delta = ( (RAD/6/P)
if ( object_speed >= 0 ) {
es_trm =
} else {

104

delta,

)

i

gbobooooobooboboboon

/ sa_time

base_position + delta;

signed int *trm )

;/*0000000000000O0000O0O0O00CO0 =/
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es_trm = base_position - delta;

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

total_sa -= before_posi[20][1] ;

pl = (int *)before_posi[19] ;
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]I[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 ; /* 00D0000oogoog */

wwrm = ( total_sa * ( 1000000 / 20 / TH_U ) / TS );
*Wrm = wwrm ; /* 00 00000 */

4.2.8 JU00OOO0ODDOOOODDOO

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

/* vdbobooogooo */

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

_ _interrupt
void int_U(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TM4 ;
TMC4 = 0x61;
TMC4 = 0x63; (/* 000000 */
if ( ~P2 & 0x04 ) { /* wOooaoo */

base_position = 0 ;

} else {

base_position = RAD/2/P ;

if ( object_speed < 0 ) {
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wk = run_ccw_datal[ P2 & 0x07 ]1[0] ;
} else {

wk = run_cw_datal P2 & 0x07 ]1[0] ;
}
if ( wk & 0x01 ) {

BFCM00 = 0 ;

BFCMO1 = pwm_value ;

BFCM0O2 = pwm_value ;
} else if ( wk & 0x04 ) {

BFCMO0O = pwm_value ;

BFCM01 = 0 ;

BFCMO02 = pwm_value ;
} else {

BFCMO0 = pwm_value ;

BFCMO1 = pwm_value ;

BFCMO02 = 0 ;
}
POERO = wk ;
}

int_co++ ;

}
/****************************************************************************** /
/* voooooooooo */
/****************************************************************************** /
_ _interrupt
void int_V(void)
{
unsigned char wk ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {

sa_time = TM4 ;

TMC4 = 0x61;

TMC4 = 0x63; /* 0000ono */

if ( ~P2 & 0x01 ) { /*udO0ooga x/

base_position = RAD/3/P ;
} else {
base_position = RAD*5/6/P ;

if ( object_speed < 0 ) {

wk = run_ccw_datal[ P2 & 0x07 ]1[0] ;
} else {

wk = run_cw_datal P2 & 0x07 1[0] ;

}

if ( wk & 0x01 ) {
BFCMOO = 0 ;
BFCMO1 = pwm_value ;
BFCM0O2 = pwm_value ;

} else if ( wk & 0x04 ) {
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BFCMOO = pwm_value ;
BFCMO1 = 0 ;
BFCMO02 = pwm_value ;
} else {
BFCMO0O = pwm_value ;
BFCMO1 = pwm_value ;
BFCM02 = 0 ;
}
POERO = wk ;
}
int_co++ ;
}
R R R R R R R T T R e R TR T T T
/* wOoooooooood */
R R R T T ]
_ _interrupt
void int_W(void)
{
unsigned char wk ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TM4 ;
TMC4 = 0x61;
TMC4 = 0x63; (/* 000000 */
if ( ~P2 & 0x02 ) { /* vOOooaoo */
base_position = RAD*2/3/P ;
} else {
base_position = RAD/6/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal[ P2 & 0x07 ]1[0] ;
} else {
wk = run_cw_datal[ P2 & 0x07 1[0] ;
}
if ( wk & 0x01 ) {
BFCM00 = 0 ;
BFCMO1 = pwm_value ;
BFCM0O2 = pwm_value ;
} else if ( wk & 0x04 ) {
BFCMOO = pwm_value ;
BFCM01 = 0 ;
BFCM0O2 = pwm_value ;
} else {
BFCMO0 = pwm_value ;
BFCMO1 = pwm_value ;
BFCM02 = 0 ;
}
POERO = wk ;

00o0000oooooo U17209JJ1VOAN
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}

int_co++ ;

4.2.9 10mSECOODOU0O0OODOO0ODOOODOO

/****************************************************************************** /
/* O00ddo0ooooboooooi1o msecO0oooon */
/****************************************************************************** /
_ _multi_interrupt

void int_ ETC (void)

{

unsigned short dummy ;
/* wait OOOO0O */

if ( timer_count != 0 ) {
timer_count -= 1 ;
}
/000 DOoOoo */
if ( accel_count != 0 ) {
accel_count -= 1 ;
}
/*x/
if ( disp_co != 0 ) {

d_speed += abs( now_speed ) ;

disp_co -= 1 ;

4.2.10 ADOODDOO0ODOOODODOOOO

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

/* tb00«00000000a/D00000000O000O */

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

_ _multi_interrupt

void int_ADO (void)
{
iua = (( ADCROO & Ox3ff ) - 0x200) ;
if ( abs(iua) > MAX T ) {
POERO = 0 ; /* PwMO O OFF */
error_flag = ERR_NO1 ; /* 0OodNoOOdnO */
}
volume = 1023 - ( ADCRO1l & Ox3ff ) ; /* 0O0000000oa */
Motor_ CONT () ;
cont_time = TM3 * 10 / 16; /* uSECcO OO */
}
/*‘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 /
/* voooOOa/pO0ooooooonogd */
/*‘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 /
_ _interrupt
void int_ADI1 (void)
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ADCR10 & O0x3ff

((
( abs(iva)
POERO = 0 ;

iva

if > MAX_T )

error_flag ERR_NO1

4.2. 11

- 0x200) ;

/* PwMO [

/* 000NoOOO

gobbobbooogogon

OFF */
*/

/*‘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 /

/*

gbobooooobz/ooboono

*/

/*‘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 hinit( void )
{

short dummy ;
/000000000000 ooo

PM3

Oxfe ;
0xf7 ;
0x0000 ;

PM4

PMDL

OUT_data( LED11,
LED12,

LED13,

Oxff )
Oxff )
0xff )
Oxff )
Oxff )
Oxff )
Oxff )
0xff )
LED41, Oxff )
LED42, Oxff )
T™200 */

OUT_data (
OUT_data (
OUT_data( LED14,
LED21,
LED22,
LED31,

LED32,

OUT_data (
OUT_data (
OUT_data (
OUT_data (
OUT_data (
OUT_data (
/* 10 msecOOO

STOPTEO
PRMO02

CSEO
TCREO

= 0x0000;

0x01;
0x0028;
0x2000;

1562*2 ;
CMSEO050 0x2400;
CC2IC5 0x06;
gooooobooooooo
1
0x51;
0x09 ;

TS * 10 / 16 ;
0x53;

CC3ICO 0x02;
gooooooo

TMC4

CVSE50

/*
PRMO3
TMC30
TMC31
CC30
TMC30

/* ™40 O */

0x61;
Oxffff;
0x63;

cM4
TMC4

™30 O

*/

/* LED OFF

/+
/+
/+
/%

fCLK/6
gooo

*/

/* £CLK

/*

£XX

/~k
/*
/*

googoo
gooo

/*

TM4 st

/*

00o0000oooooo U17209JJ1VOAN

fxx/20 000

TS usSEC UOOOO0O

*/

*/
4(3.2 uSEC)00OOO
gooog =/

*/

10 mSEC */

£XX */

4MHz*10/64 (1.6 uSEC)

*/
gooo =/

gboboboooog =/

art */

*/

£XX (4 MHz*10/2)/128 (6.4 uSEC)

*/
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/* TMO OOO =/

PRMO1 = 0 ; /* fCLK = £XX/2 */
SPECO = 0x0000 ;

TOMRO = 0x80 ; /* 00boggog */
PSTOO0 = 0x00 ; /0000000000 =*/
BFCMO0O = PWM_DATA /2 ; /* 000005000 */
BFCMO1l = PWM_DATA /2 ; /* 000005000 */
BFCM02 = PWM_DATA /2 ; /* 000005000 */
BFCM03 = PWM_DATA ; /* puMO 0O OO */
DTRRO = 40*3 ; /* 000000 6 uSEC */
POERO = O0x3f ; /> 00b0ggog *y/
TMCO0 = 0x8018 ; /* T™MPWM OO OO0 */

/* A/D OO */
ADSCM00 = 0x0001 ;
ADSCM10 = 0x0000 ;

ADICO = 0x03 ;
ADIC1 = 0x03 ;
/* 00b00obooobooooag =/
FEMO = 0x0c ; /* INTP2000 000000 */

CC2ICO = 0x01 ;
FEM1 = 0x0Oc ; /* INTP2100000000 */

CC2IC1 = 0x01 ;
FEM2 = 0x0c ; /* INTP2200000000 =*/

CC2IC2 = 0x01 ;

4.2.12 J0O00OOODOOODOOODOO

KA AR A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A A A KA A A A A A A KA A A A AR A I A IR IR IR A d A *hh***k

/ /

/* oooooooooo */
PR R R R R R R R R R R R R R R R R R R R R I I L I I I I

/ /

void ainit( void )

{
/* 0O000oog =/

error_flag = 0 ; /* 00000000000 */
init_flag = OFF ; /* 000000000O0FF */
disp_co = 100 ;

d_speed = 0 ;
/* 00000o0ooooo */

stop_flag = ON ; /* O00O0O0OON */
object_speed = 0 ; /* 0O0000oO00O */
o_igai = 0 ; /* D00000OoOOO =*/
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4.2.13 O0O0OOO0ODOOODOO

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

/* oooooono */

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

void start_init( void )
{

int 1i;
/* o x/

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

speed_co = 100000 / TS ;

init_co = 0 ;
init_pat = 0 ;

init_upco = 0 ;

4.2.14 V85OE/IA20 000000000 0OLOODLDODOO

/****************************************************************************** /
/* V850E/IA20 000000000000 DO0ODbOD */
/****************************************************************************** /
VECT_RESET: !LOAD ?RX V0x0000000 {

.vect_RESET = $PROGBITS ?AX .vect_RESET;
}s
ID_NO: !LOAD ?RX V0x0000070 {

.id_NO = $PROGBITS ?AX .id_NO;
};
VECT_U: !LOAD ?RX VO0x00001f0 {

.vect_U = $SPROGBITS ?AX .vect_U;

VECT_V: !LOAD ?RX V0x0000200 {
.vect_V = $PROGBITS ?AX .vect_V;
}i
VECT_W: !LOAD ?RX V0x0000210 {
.vect_W = SPROGBITS ?AX .vect_W;
}s
VECT_ETC: !LOAD ?RX V0x0000240 {
.vect_ETC = S$PROGBITS ?AX .vect_ETC;
}i
VECT_MOTOR: !LOAD ?RX VO0x0000260 {
.vect_MOTOR = S$PROGBITS ?AX .vect_MOTOR;

I
VECT_ADO: !LOAD ?RX V0x00003a0 {

.vect_ADO = $PROGBITS ?AX .vect_ADO;
I

VECT_AD1l: !LOAD ?RX V0x00003b0 ({
.vect_ADl = $PROGBITS ?AX .vect_ADl;

00o0000oooooo U17209JJ1VOAN
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Y

HANDLER: !LOAD ?RX V0x00001000 {
.handler = $PROGBITS ?AX .handler;

Y
TEXT: 'LOAD ?RX {

.text = $PROGBITS ?AX

Y

CONST : !LOAD ?R {

.const = $PROGBITS ?A

DATA : !LOAD ?RW VOxO0fffc000 ({
.data = $PROGBITS ?AW

.text;

.const;

7

.sdata = $PROGBITS ?AWG ;

.sbss = $NOBITS
.bss = SNOBITS
I

_ _tp_TEXT @ %TP_SYMBOL;

i

7

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

_ _ep_DATA @ %EP_SYMBOL;

112
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4.3 U0O0O0OODODOODOOVSS50E/NA3D O

4.3.1 0JO0OOOO

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

/* ooooodo */

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

unsigned char ram_start ;

unsigned char error_flag ; /> 0000000 */
unsigned char init_flag ; /* 000000000+,
unsigned short cont_time ; /* 00000000 uSeEC */
unsigned short cont_timel ; /* 00000000 uSEC */
unsigned short disp_co ; /* O00000000oO0oO0oog */
unsigned short volume ; /* 000000 */
unsigned short timer_count ; /* 0O0000000oa =/
unsigned short accel_count ; /00000000000 */
unsigned char stop_flag ; /* 0000 g =/

signed short before_posi[21][2] ; /* OO00O0o0oO0g */

signed short total_sa ; /* 00000000 */
signed int sum_speed ;

signed int speed_co ;

signed int now_speed ; /* 0000 rms */

signed int object_speed ; /* 0000 rms */
unsigned int d_speed ; /* 0000 rms */

unsigned char ram_end ;

#pragma section const begin
const unsigned short led_pat[10] = { Oxfc, 0x60, Oxda, 0xf2, 0x66, O0xb6, Oxbe, 0xel, Oxfe,
Oxeb6 } ;

#pragma section const end

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

/* oooooooo */

/*‘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 unsigned char ram_start ;

extern unsigned char error_flag ; /* 00000o0g */

extern unsigned char init_flag ; /* 000000000 =/
extern unsigned short cont_time ; /* 00000000 uSEC */
extern unsigned short cont_timel ; /* 00000000 uSEC */
extern unsigned short disp_co ; /* 0000000000000 */
extern unsigned short volume ; /* 000000 */

extern unsigned short timer_ count ; /* 0O000000oad */
extern unsigned short accel_count ; /* O00000000oog */
extern unsigned char stop_~flag ; /* 00000 *=/

extern signed short before_posi[21][2] ; /* O00o0o0og */

extern signed short total_sa ; /00000000 */
extern signed int sum_speed ;

extern signed int speed_co ;

extern signed int now_speed ; /* 0000 rms */

extern signed int object_speed ; /* 0000 rms */
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extern unsigned int

extern unsigned char

#pragma section const begin

d_speed ;

ram_end ;

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 /

/*

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

extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

gbooooooon

signed short iua ; /* u00oag */

signed short iva ; /* vOOdQg */

signed int o_igai ; /> 00000000 */

signed int base_position ; /* 0000o0oog */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* O0000000o0coog */
unsigned short init_co ; /* 0000000000000 */
unsigned char init_pat ; /000000 b00ooooooog *7
unsigned short init_upco ; /* 00000000000 0000000
unsigned int int_co ; /< uowd00oooooog =/

signed int

#pragma section const begin

extern
extern
extern
extern

extern

const unsigned char

const unsigned char

const unsigned char

const unsigned char

const unsigned char

#pragma section const end

4.3.2 OO0OO

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

/*

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

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

114

I/0

BASE_TIO
LED11
LED12
LED13
LED14
LED21
LED22
LED31
LED32
LED41
LED42

DIPSW
SW

0xc200
0x03
0x02
0x01
0x00
0x05
0x04
0x07
0x06
0x09
0x08

0x0f
0x0e

pwm_value ; /* PpwMO O 0O 0O

cw_datall[2] ;
ccw_datall [2] ;
up_datal] ;
run_cw_datal[][2] ;

run_ccw_datal][2] ;

000
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#define
#define
#define
#define
#define

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

/*

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

#define
#define
#define
#define
#define
#define
#define

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

/*

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

DAl
DA2
DA3
WRESET
MODE

O a

ON

OFF
CwW

ccw
STOP
ERR_NO1
ERR_NO2

gooon

/* 00000 =/

#define
#define
#define
#define
#define

PAI
TH_U

RAD
OFFSET
RPM_RADS

/> 0O0oog =/

#define
#define
#define

#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

KSp
KSI
P

KSPGETA
KSIGETA
SGETA

PWM_TS
PWM_DATA
SPEED_MAX
SPEED_MINI
SPEED_INIT
SA_SPEED_MAX
TQAMAX
MAX_T

TS
ACCEL_TIME
ACCEL_DATA
WATCH_START

0x0a
0x0b
0x0c
0x0d
0x10

1
0
1
2
0
1

2

ACCEL_VAL_1ST

ACCEL_VAL
ACCEL_SPD

PWM_INIT

3.14159265
1000

(int) (2*PAI*TH_U)

1733

(int) ((2*PAI*TH_U)/60)

750
10
2

10
14
14

80
(PWM_TS/0.03125)
3000
800
700
800
200000
800

80

1

40

500

50

50

PWM_DATA/4

/* cwdOogog */
/*ccwbd OO */
(* ODOgboooaon =/
(* 000000 */
/* 000000 */

/* o o*/

/* 00000 O000 =/
/* 10000000040 */

/* UOUOOFFSET */

/* rom->00000000 */

(* 000000 */
/* 0O0D000g */
/* 00 */

/* Kp OQOQOdQd */
/* KST O0O0O0O */
/* sin OQOQOO */

/* PpuM OO */

/* PuM OOO */

/* 0000 3000 rpm */

/= 0000 800 rpm */
/000000000 rpm */
/* 000000 rpm */

/> 00boggog */

/* 00 MaxO */
/*00D0000000 usSeEC */
/* 0000000 10 mSEC */
/00000000 rpm */
/00000000 10 mSEC */
/000000000 */

/> 00boggog */

/* 000000 */

/* PwM OO0OO0OO */
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/****************************************************************************** /
/* oooa */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm );

void OUT_data( unsigned short reg, unsigned short data );

unsigned short 1IN _data( int reg );

void led_num( int no, long data ) ;

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

/* gbooooooooboobo */

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

signed short iua ; /* udgg */

signed short iva ; /* vOoOgd =/

signed int o_igai ; /* 00000000 */

signed int base_position ; /00000000 */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* 00000000000 */
unsigned short init_co ; /* 0000000000000 =/
unsigned char init_pat ; /0000 0ooooooooog */
unsigned short init_upco ; /* 000000000000 O0GCcooog *y
unsigned int int_co ; /> ovwd 000000000 */
signed int di ;

signed int pwm_value ; /* pwMO OO0 */

#pragma section const begin

const unsigned char cw_datal[6][2] = { {0x09,0x30},{0x09,0xc0}, {0x21,0xc0},
{0x21,0x0c}, {0x81,0x0c}, {0x81,0x30} };

const unsigned char ccw_datal[6][2] = { {0x81,0x30},{0x81,0x0c}, {0x21,0x0c},
{0x21,0xc0}, {0x09,0xc0}, {0x09,0x30} 1};

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 } ;
constunsignedcharrun_cw _datal[8][2] ={ {0x00,0x00}, {0x09,0xc0}, {0x21,0x0c}, {0x21,0xc0},
{0x81,0x30}, {0x09,0x30}, {0x81, 0x0c}, {0x00, 0x00}
Yi
const unsigned char run_ccw_datal[8][2] = { {0x00,0x00}, {0x09,0x30},{0x21,0xc0},
{0x09,0xc0}, {0x81,0x0c}, {0x81,0x30},
{0x21,0x0c}, {0x00,0x00} };

#pragma section const end
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4.3.3 0JO00DDOO0OOOOO

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

/* gboooooooooboo

*/

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

.extern _ _start

.extern _int_MOTOR

.extern _int_U

.extern _int_V

.extern _int_ W

.extern _int_ADO

.extern _int_ADI1

.extern _int_ETC

.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl

V_RESET
V_U
V_V
V_W
V_ETC
V_MOTOR
V_ADO
V_AD1

#*‘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*

.section
V_RESET:

jr _ _start
V_U:

1d.w [spl,rl

add 4,sp

jr _int U
V_V:

1d.w [sp]l,rl

add 4,sp

jr _int Vv
V_W

1d.w [spl,rl

add 4,sp

jr _int W
V_ETC:

1d.w [spl,rl

add 4,sp

jr _int_ETC
V_MOTOR:

1d.w [sp]l,rl

add 4,sp

jr _int_MOTOR
V_ADO:

1d.w [spl,rl

add 4,sp

jr _int_ADO

".handler", text

-- INTP2

-- INTP3

-- INTP4

--googoo

--goooogano

-- A/DO0OD0O0ODOCHO

00o0000oooooo U17209JJ1VOAN
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V_AD1:
1d.w [sp]l,rl
add 4,sp
jr _int_AD1 -- A/DO00000OcCHL

.extern V_RESET
.extern V_U
.extern V_V
.extern V_W
.extern V_ETC
.extern V_MOTOR
.extern V_ADO
.extern V_AD1

/*‘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 */

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

.section ".vect_RESET", text
mov #V_RESET, rl
jmp [rl]

.section ".id_NO", text

.byte Oxff,O0xff,O0xff,0xff,O0xff,0xff,Oxff,Oxff, Oxff, OxEfE

.section ".vect_U", text

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

.section ".vect_V", text

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

.section ".vect_W", text

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

.section ".vect_ETC", text

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

.section ".vect_MOTOR", text
add -4,sp
st.w rl, [sp]
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mov #V_MOTOR, rl
jmp [rl]

.section ".vect_ADO", text

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

.section ".vect_ADl", text

add -4,sp
st.w rl, [sp]
mov #V_AD1,rl
jmp [rl]

4.3.4 J00O0OOoOobOOoOobooooon

# DESCRIPTIONS:

# This assembly program is a sample of start-up module for ca850.
# If you modified this program, you must assemble this file, and
# locate a given directory.

#

# Unless -G is specified, sections are located as the following.
#

# I I

# I I

# tp -> -4------mmmm— - + _ _start _ _tp_TEXT

# | start up |

# |-==mmmmm - |

# text section |

# | user program |

# I I

# | === I

# | library |

# e +

# I |

# sdata section |

# I I

# gp —> —t-----—--—---—— + _ _ssbss

# I I

# sbss section |

# I I

# Fom + _ _stack _ _esbss _ _sbss
# | stack area

# bss section | |

# | 0x400 bytes

# Sp —-> —4-————————————— + _ _stack + STACKSIZE _ _ebss
# I |

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

.align 4

.globl
.globl
.globl
_ _start:

mov

st.b

mov

st.b

mov
st.b
st.b
nop
nop
nop
nop

nop

mov
mov
add
mov

mov

mov
mov
cmp
jnl

.L12:
st.w
add
cmp
jl

L1l

mov
mov
cmp
jnl
.L15:
st.w
add
cmp
jl
.L14:

jarl

_start

_exit

_ _exit

13,r10
rl1l0,VSWC[rO0]

0x03,r10
r10,PLLCTL[xO0]

0x00,r10
r10,PRCMD[r0]
rl1l0,PCC[xr0]

#_ _tp_ TEXT, tp
#_ _gp_DATA, gp

tp, gp

#_ _stack+STACKSIZE,
# ep_DATA, ep

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

.L11

r0, [rl3]
4, rl3
rl2, rl3
.L12

#_ _sbss, rl3

#_ _ebss, rl2

rl2, rl3
.L14

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

_main, 1lp

-- 500 kHz[ 64 MHz

--00rsyo000000

-- PLL

-- 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

00o0000oooooo U17209JJ1VOAN
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_ _exit:

halt -- end of program
_ _startend:

nop
# #
fomm end of start up module --—-————-—-—-—-—-————————————————— #
# #

4.3.5 0JO0O0OOoOoooO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01/0000000 */

static int save_psw;

LR R I I I S I S I I S I S I R I I S I I I R S I I I S R S I S I S R I I I I S S
/ /
/* spobooooooboaoobo */

/*‘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 main ()
{
unsigned char proc_no ; /* 000000 */
signed int speed ; /* 0000 rms */
signed int accel_spd ;
int sw, sw_mode ;
/x o/
hinit() ; /0000000040 */
ainit() ; /> 00bDogoog =/
proc_no = 0 ;
_ _EI();

while( 1 ) {

accel_spd = ( SPEED_MAX - SPEED_MINI ) / 100;
speed = ( ( SPEED_MAX - SPEED_MINI ) * volume / 1024 )

+ SPEED_MINT ; /> 0000000000000O00 */
sw = ~IN_data( SW ) & 0x07 ; /* 00D0ogoogg =/

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 ; /* 000000000 =*/
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init_flag = 2 ; /*ccwdOOOQO =/
start_init() ; /000000000000 */
_ _EI() ;
proc_no = 1 ; /00000000 */

} else if ( sw_mode == CCW ) {
_ _DI() ;
stop_flag = OFF ; /* 00000O0FF */
object_speed = -SPEED_MINI ; /* 00000000000 */
timer_count = WATCH_START ; (/* 000000005 secOO */
accel_count = ACCEL_VAL_1sT ; /* 000000000 =/
init_flag = 3 ; /*ccwdOQOOQg =/
start_init () ; /000000000000 */
_ _EI() ;
proc_no = 4 ; /* ccw OOOQOono */

}

break ;

/* cw OO OO=*/
case 1

if ( accel_count == 0 ) {

accel_count = ACCEL_VAL ; /* 0O0000000oa */

if ( object_speed < speed ) {
object_speed += accel_spd ;
if ( object_speed > speed ) object_speed = speed;
timer_count = WATCH_START ;/* J0O0OOO0O0O0O5 secOO */
} else if ( object_speed > speed ) {
object_speed -= accel_spd ;
if ( object_speed < speed ) object_speed = speed;
timer_count = WATCH_START ;/* 000000005 secOO */

} else {
proc_no = 2 ; /* 0O00gd */

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

proc_no = 3 ; /* 000 ODO00O00O000 */
}
break ;

/* cw dgd g~/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {
proc_no = 3 ; /* 000 ODO00O00O000 */
}
break ;
/*cwhd 0 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_MINT;
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timer_count = WATCH_START ;/* JO0OO0OOO0O5 secOO =*/

} else {
stop_flag = ON ; /* O00O0O0OON */
proc_no = 0 ; /* 00 000000 */
}
}
break ;
/* ccw OO Odx/
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 ;/* OJO0OO0OO0O0O0O5 secOOd */
} else if ( object_speed > -speed ) {
object_speed -= accel_spd ;
if ( object_speed < -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O0O5 secOO */

} else {
proc_no = 5 ; /* 0000 */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 OO0oOoOoog =/
}
break ;
/* ccw OO Odx/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODOO0oog */
}
break ;
/* ccwdd Og */
case 6
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /> 000000ogg =/

if ( object_speed < -SPEED_MINI ) {
object_speed += accel_spd ;
if ( object_speed > -SPEED_MINI ) object_speed = -SPEED_MINTI;
timer_count = WATCH_START ;/* JO0OO0OOO0O5 secOO =*/

} else {
stop_flag = ON ; /* 00000O0N /
proc_no = 0 ; /* 00 000000 =*/
}
}
break ;
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if

if

if

)

( ( proc_no == 2 ) || ( proc_no == )y ) |
if ( timer_count == 0 ) {
if ( abs( object_speed - now_speed ) > SA_SPEED_MAX
error_flag = ERR_NO2 ; /* O000NoO OO */
}
}
( disp_co == 0 ) {
led_num(l, 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 ); /* 000000 */
led num(4, cont_timel ); /* 0000000000
( 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_NO1 ) {

OUT_data( LED41l, ~0x9e ) ; /* E100
OUT_data( LED42, ~0x60 ) ;

} else if ( error_flag == ERR_NO2 ) {
OUT_data( LED41l, ~0x9e ) ; /* E200
OUT_data( LED42, ~0Oxda ) ;

} else {

OUT_data( LED41l, ~0x9%e ) ; /* E300
OUT_data( LED42, ~0xf2 ) ;

}

timer_count = 50

i

while( timer_count ) ;
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4.3.6 LEDODOODO

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

/* LEDOOOOO0O0O0O00O0 */
/* no . J000ooO (1-4) */
/* data : OODOO0O (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_patl[(data%1000)/100]1&0xff ) ;
OUT_data( LED13, ~led_pat|[(data%100)/10]&0xff ) ;
OUT_data( LED14, ~led_pat[data%l1l0]&0xff ) ;
} else if ( no == 2 ) {
OUT_data( LED21, ~led_pat][(data%100)/10]1&0xff ) ;
OUT_data( LED22, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 3 ) {
OUT_data( LED31, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED32, ~led_pat[data%l10]&0xff ) ;
} else {
OUT_data( LED41l, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED42, ~led_pat[data%l0]&0xff ) ;
}
}
]k 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 ko ko k kK kK Kk k Kk /
/* O0zIz/o00000000 */
/* reg : Q0UOOO0OOOODO */
/* data : OOOOO * /
R R R R R R R R T R R R T TR T
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P3.0 = 0;
data = 1; /00 bpogoog =/
P3.0 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}
}
R R R R R R R L R R R R T T T
/* bOzyo0bO0nooon */
/* reg : JOOOOOOO */

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

unsigned short IN_data( int reg )

{
unsigned char *po;
/*x/

126 00o0000oooooo U17209JJ1VOAN



040 0OO0OOOOOOOO

if ( reg == SW ) {
return P4;
} else {
return O;
}
}
4.3.7 OJ00OO0OOO0OOOOOOOO
#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01I/0000000 =*/

/*‘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 /

/* gbooboooooboobgoobo */

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

_ _interrupt
void int_MOTOR (void)
{
ADAOMO = 0xBO ; /* ADO OO */

ADAIMO 0xAO0 ; /* AD1 OO */

}

/****************************************************************************** /
/* ooooooad */
/****************************************************************************** /
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, wk2 ;

signed int cow ;

signed int o_vua, o_vva, o_vwa ;

signed int o_vda, o_vaga ;

/* x/
/****************************************************************************** /
/* goooobooooboooobogd */

/*‘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 /

fcalcu( &wrm, &trm ) ;

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

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 = TPICNT ;
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HZAOCTLO |= 0x04; /* PwMOOON */
(* 0000000000 0ORESET */

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

/* oooooogooon */

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

OUT_data( WRESET, 0 ) ;

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] ;
wk2 = cw_datal init_pat++ 1[1] ;
} else {
wk = ccw_datal init_pat ]1[0] ;
wk2 = ccw_datal[ init_pat++ ][1] ;
}
TQOCCR1 = PWM_INIT ;
TQOCCR2 = PWM_INIT ;
TQOCCR3 = PWM_INIT ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;

if ( init_pat >= 6 ) {
init_pat = 0 ;
if ( init_upco > 14 ) {
init_flag = 0 ;
} else {

init_upco++ ;

}
}
}

} else {
/****************************************************************************** /
/* doodooooad */
/***‘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** /

o_wre = abs(object_speed) * RPM_RADS * P / TH_U ; /* rom->0 00000
we = o_wre - wre ;

o_digap = ( ( 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 ) ;
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}

pwm_value = o_iga ;

if ( pwm_value <= 0 ) {
pwm_value = 1 ;

} else if ( pwm_value >= PWM_DATA ) {
pwm_value = ( PWM_DATA ) - 1 ;

}

wk = TQOIOCO ;

TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;

cont_timel = ( TPICNT - s_time ) ; /* uSECO OO */
}
} else {
HZAOCTLO |= 0x08; /* pwMO O OFF */

now_speed = 0;

cont_timel = 0;

/*‘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 /

/*

gboooooo */

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

void fcalcu( signed int *wrm, signed int *trm )
{

signed short es_trm, cur_time, delta, 1 ;
signed int wwrm, wk, *pl, *p2;

!/

/7 Jo0o0o0ooooooooooooog

/7

cur_time = TP2CNT ;
= ( (RAD/6/P) * cur_time ) / sa_time ;/*0000000C0000OO0OO00OO0OOODOOOO */

delta

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[l1l9] ;
p2 = (int *)before_posi[20] ;
for i =0; 1 <=19 ; i++ ) {

*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 ;
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} 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 */

4.3.8 JU0OOOoOobooobooOon

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

/* vbdooooooan */
R ]
_ _interrupt
void int_U(void)
{
unsigned char wk, wk2 ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TP2CNT ;
TP2CTLO &= ~0x80;
TP2CTLO |= 0x80; /000000 */
if ( ~PO & 0x10 ) { /*woOooaoo */
base_position = 0 ;
} else {
base_position = RAD/2/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_ccw_datal[ (P0>>1) & 0x07 1[1]1 ;
} else {
wk = run_cw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_cw_datal (P0>>1) & 0x07 1[1] ;
}
TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;
}
int_co++ ;
}
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ERE R R I R I I I R I S I R I R I R R R I I R I R I I R I R R I S R R R I R S I S
/ /
/* voooooooooo */

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

_ _interrupt
void int_V(void)
{
unsigned char wk, wk2 ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TP2CNT ;
TP2CTLO &= ~0x80;
TP2CTLO |= 0x80; /000000 */
if ( ~PO & 0x04 ) { /* udo0oong */
base_position = RAD/3/P ;
} else {
base_position = RAD*5/6/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_ccw_datal[ (P0>>1) & 0x07 1[1]1 ;
} else {
wk = run_cw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_cw_datal[ (PO0>>1) & 0x07 1[1] ;
}
TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;
}
int_co++ ;
}
R R R R R R R R R R e R R R R R T
/* wOoooooooood */
3k ok ko ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok o Kk ok Kk ko Kk ko K ko ok ko ok K ko ok kR K kR k kR Rk K Kk k K Kk ok
_ _interrupt
void int_W(void)
{
unsigned char wk, wk2 ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {

sa_time = TP2CNT ;
TP2CTLO &= ~0x80;

TP2CTLO |= 0x80; /> 000000 *x/

if ( ~PO0 & 0x08 ) { /* vOOOO0d x/
base_position = RAD*2/3/P ;

} else {
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base_position = RAD/6/P ;

if ( object_speed < 0 ) {
wk = run_ccw_datal (P0>>1) & 0x07 1[0] ;
wk2 = run_ccw_datal[ (PO>>1) & 0x07 J[1]1 ;

} else {
wk = run_cw_datal[ (PO>>1) & 0x07 ]1[0] ;
wk2 = run_cw_datal (P0>>1) & 0x07 1[1]1 ;

}

TQOCCR1 = pwm_value ;

TQOCCR2 = pwm_value ;

TQOCCR3 = pwm_value ;

TQOIOCO = wk ;

TQOIOC3 = wk2 ;

}

int_co++ ;

4.3.9 1O0mSECOO0DO0O0OODDOO0ODOOODODO

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

/* gboobooooboobOdDblo msecO0O0O0OOOO */

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

_ _multi_interrupt

void int_ETC (void)
{
/* wait OOOO0O */
if ( timer_count !'= 0 ) {
timer_count -= 1 ;
}
/* 000 OOoOgoo */
if ( accel_count != 0 ) {
accel_count -= 1 ;
}
/* */
if ( disp_co != 0 ) {

d_speed += abs( now_speed ) ;

disp_co -= 1 ;

4.3.10 ADOODDOO0OODOODODOOOO

/****************************************************************************** /
/* O00Oa/pOO000O0OOOOO0O */
/****************************************************************************** /
_ _multi_interrupt

void int_ADO (void)

{
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iua = (( ( ADAOCRO >> 6 ) & Ox3ff ) - 0x200) ;

if ( abs(iua) > MAX T ) {
HZAOCTLO |= 0x08 ; /* pwMO O OFF */
error_flag = ERR_NO1 ; /* O000NoO0 OO */

}

volume = 1023 - ( ( ADAOCR1l >> 6 ) & Ox3ff ) ; /* 000000000 =/

Motor_CONT () ;
cont_time = TPI1CNT; /* uSEcO OO =*/

}

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

/* odobooda/pOO0O0O0O0O00O00OO */

/*‘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 /

_ _interrupt
void int_ ADI1 (void)
{
iva = (( ADAICRO & Ox3ff ) - 0x200) ;
if ( abs(iva) > MAX_I ) {
HZAOCTLO |= 0x08 ; /* pwMO O OFF */
error_flag = ERR_NO1 ; /* 000NoO OO */

4.3.11 J0O0OOO0OOOOODbOD

/*‘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 /

/* oobooboodozz/zo)goO */
[ 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 k kK kK k k)
void hinit( void )
{
/* 000000000DO0OOooag =/

PM3 = Oxfe ;

PM4 = Oxff ;

PMDL = 0x0000 ;

OUT_data( LED11l, Oxff ) ; /* LED OFF */
OUT_data( LED12, Oxff ) ;
OUT_data( LED13, Oxff ) ;
OUT_data( LED14, Oxff ) ;
OUT_data( LED21, Oxff ) ;
OUT_data( LED22, Oxff ) ;
OUT_data( LED31, Oxff ) ;
OUT_data( LED32, Oxff ) ;
OUT_data( LED41, Oxff ) ;

OUT_data( LED42, Oxff ) ;
/* 10 msEcO OO TMpPOOO */

TPOCTLO = 0x05 ; /* £xXx/e40 000 */

TPOCTL1 = 0x00 ; /*O00000oooobobbobboboono =/
TPOCCRO = 10000 ; /* 10 mSEC */

TPOCTLO |= 0x80 ; /> 000000o0 */

TPOCCICO= 0x06;
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/* 00000obooooboog TvplOO */
TP1CTLO = 0x05 ;

TP1CTL1 = 0x00 ;
TPICCRO = TS ;
TPLCTLO |= 0x80 ;

TP1CCICO= 0x01;

/* 00000000 mvp200 */
TP2CTLO = 0x05 ;
TP2CTL1 = 0x05 ;
TP2CTLO |= 0x80 ;

/* TMQ OODO */
TQOCTLO = 0x00;
TQOCTL1l = 0x07;
TQOIOCO = 0x55;
TQOIOC1 = 0x00;
TQOIOC2 = 0x00;
TQOOPTO = 0x00;
TQOCCRO = PWM_DATA ;
TQOCCR1 = PWM_DATA /2;
TQOCCR2 = PWM_DATA /2;
TQOCCR3 = PWM_DATA /2;
pwm_value = PWM_DATA /2 ;
TQODTC = 180;
TQOOPT1 = 0x00;

TQOOPT2

0x04;

TQOIOC3 = Oxfc;
PMC1l = O0x3F;
PFCEl = 0x00;
PFC1 = 0x00;

HZAOCTLO = 0x00;
HZAOCTLO = 0xDO;

HZA2CTLO = 0x00;
TQOCTLO |= 0x80;
/* A/D OO */
ADAOMO = 0x30 ;
ADAOM1 = 0x01 ;
ADAOS = 0x05 ;
OPOCTLO = 0x11 ;
OPOCTL1 = Ox11 ;

/* £xx/640000 =/
/* D000000000000DbO0bOOoog *y/

/* TS uSEC */
/* 00000000 */

/* £xx/640000 =/
(»00dbioooabooooooooooon =/
/* 00000000 */

/* £XX/2 (64 MHz/2 = 32 MHz) */

/* e0PwMO O OO0 QOQOQOQOQO */

/* 00 O0O00O0O0,0000 =/

/* TMQO TIQ00-TIQ03, EVTQO0, TRGQOO O */
/* 000000 */
/0000000000000 */

/* 00000 20 kHz */

/* uld 000005000 */

/* v O0OoOogogsonn */

/* wh O00000dsonond */

/* 000000 6 uSEC */
(* 00000, 0000000 */
/* ODO0D0O0og */

/* D0000000coooo *y

(* DO0b00boooooocooono */
/*  O0DOoOoooog =/

/* O INTTP2CCOOOOODOA/DOOO */
/* OOO0b0OO0ooOOooooooooo */
/* O INTTP2CCOOODOODOA/DOODO */
/*  googo =/

(/00 0000,0000 =/
(* 0O0D0O0ogoo =/
/* TOQOT1-TOQO0T3, TOQOB1-TOQOB3L OO */

/* 00D000000O0o0cooono *y

/* ToQoorF OO OO OOOOOOO =*/
(00000000000000000000FF*/
/* eUpwMO 000000000 =/

/* ANIOO,ANIO1 */

(* O00b0000b00osg =/
/* 00000000 */
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ADOIC = 0x03 ;

ADAIMO = 0x20 ; /* ANI13 */
ADAIM1 = 0xO01 ;

ADAlS = 0x03 ;
OP1CTLO 0x00 ; (* ODO0bogooao =/

OP1CTL1 = 0x00 ; /00000000 */

ADIIC = 0x03 ;
/* 00000000000b0bg *y/

PMCO = Oxlc ;

INTRO = Oxlc ; /* INTP2,INTP3,INTPA0 OO OOOOO */
INTFO0 = Oxlc ;

PIC2 = 0x01 ;

PIC3 = 0x01 ;

PIC4 = 0x01 ;

4.3.12 J0O00O0OD0ODOO0ODOOODOO

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

/* oooooooooo */

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

void ainit( void )

{

(> 0O00gogog */
error_flag = 0 ; /* 00000000000 */
init_flag = OFF ; /* 000000000O0FF */

disp_co = 100 ;
d_speed = 0 ;
/* 00000000000 */

stop_flag = ON ; /* O0000O0N */
object_speed = 0 ; /* 00000o0O0OO */
o_igai = 0 ; /> 000000o00O0O */
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4.3.13 O0O0OOO0ODOOODOO

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

/* oooooono */

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

void start_init( void )
{

int 1i;
/* o x/

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

speed_co = 100000 / TS ;

init_co = 0 ;

init_pat = 0 ;

init_upco = 0 ;
TQOIOCO = 0x55; /* 00 O000,0000 */
TQOIOC3 = Oxfc; /* 00 O00O0,0000 =*/

4.3.14 V8SOE/IABD 00D U0O0O0ODO0OOOOLOODODOO

ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok K ok ok Kk ko Kk ko ko ok ok ko ok kR Kk ok ok Kk kK Rk R Kk kK Xk ok
/* Vv850E/IA3 00N O0OD0O0ODNDO0Obnuoonoog */
%ok ok Kk ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok K ok ok Kk ko Kk ko ko ok ko ok kR k kR k kR Rk K Kk kK Kk ok
VECT_RESET: !LOAD ?RX V0x00000000 {
.vect_RESET = $PROGBITS ?AX .vect RESET;
}i
ID_NO: !LOAD ?RX V0x00000070 {
.1d_NO = $PROGBITS ?AX .id_NO;
}i
VECT_U: !LOAD ?RX V0x00000090 {
.vect_U = S$PROGBITS ?AX .vect_U;
}i
VECT_V: !LOAD ?RX V0x000000a0 {
.vect_V = SPROGBITS ?AX .vect_V;

}s
VECT_W: !LOAD ?RX V0x000000b0 {
.vect_W = $PROGBITS ?AX .vect_W;
};
VECT_ETC: !LOAD ?RX V0x00000250 {
.vect_ETC = S$PROGBITS ?AX .vect_ETC;
};

VECT_MOTOR: !LOAD ?RX V0x00000280 ({

.vect_MOTOR = $PROGBITS ?AX .vect_MOTOR;
}i
VECT_ADO: !LOAD ?RX V0x00000400 {

.vect_ADO = $PROGBITS ?AX .vect_ADO;
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Y

VECT_AD1l: !LOAD ?RX V0x00000410 {

.vect_ADl = $PROGBITS ?AX .vect_ADI;

I

HANDLER: !LOAD ?RX VO0x00001000 {
.handler = $PROGBITS ?AX .handler;

Y
TEXT: !LOAD ?RX {

.text = $SPROGBITS ?AX

CONST : !LOAD ?R {

.const = $PROGBITS ?A

.text;

.const;

DATA : !LOAD ?RW VOxfff£fd800 {

.data = S$PROGBITS ?AW

7

.sdata = $PROGBITS ?AWG ;

.sbss = S$NORITS
.bss = SNOBITS

Y

_ _tp_ TEXT @ %TP_SYMBOL;

7

7

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

ep_DATA @ %EP_SYMBOL;
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4.4 J0O0O0OODODOODOOVSS0E/NA4D O

4.4.1

gooobd

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

/* ooooodo

*/

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

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

unsigned int

unsigned char

disp_co

d_speed

ram_end

’

ram_start ;

error_flag ;
init_flag ;
cont_time ;

cont_timel ;

i

timer_count ;
accel_count ;
stop_flag ;
before_posi[21][2] ;
total_sa ;

sum_speed ;

speed_co ;
now_speed ;

object_speed ;

7

7

#pragma section const begin

const unsigned short led_pat[10] = { Oxfc, 0x60, Oxda, 0xf2,
Oxe6 }

#pragma section const end

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

/*
/*
/*

ooooooo *y/
gooboooooo *y
00000000 usec */
00000000 usec */
oooboooooooogno =/
ooooog =/
goobooboooo *y/
ooooooooooo *y/
gooog *y/
ooooog =/
ooooooog =/
oo rms */
gooQd rms */
Oodd rms */

0x66, 0xb6, Oxbe,

O0xe0, Oxfe,

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

/* oooooooo

*/

/*‘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 unsigned char
extern unsigned char
extern unsigned char
extern unsigned short
extern unsigned short
extern unsigned short
extern unsigned short
extern unsigned short
extern unsigned short
extern unsigned char
extern signed short
extern signed short
extern signed int

extern signed int

extern signed int

extern signed int

138

ram_start ;
error_flag ;
init_flag ;
cont_time ;
cont_timel ;
disp_co ;
volume ;
timer_ count ;
accel_count ;

stop_flag ;

before_posi[21][2]

total_sa ;
sum_speed ;
speed_co ;
now_speed ;

object_speed ;

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

/*
/*

ooooooog *y/
goobooooog *y/
gbobobond usec */
oboobobOoO usec */
gboboooooooboan
gooooo =/
gboboooooo */
gboboboooooo *y
gooog *y/
gooooo =/
gooboooog =/

0000 rms */
0000 rms */
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extern unsigned int

extern unsigned char

#pragma section const begin

d_speed ;

ram_end ;

extern const unsigned short led_patl[] ;;

#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 /

/*

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

extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

gbooooooon

signed short iua ; /* u00oag */

signed short iva ; /* vOOdQg */

signed int o_igai ; /> 00000000 */

signed int base_position ; /* 0000o0oog */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* O0000000o0coog */
unsigned short init_co ; /* 0000000000000 */
unsigned char init_pat ; /000000 b00ooooooog *7
unsigned short init_upco ; /* 00000000000 0000000
unsigned int int_co ; /< uowd00oooooog =/

signed int

#pragma section const begin

extern
extern
extern
extern

extern

const unsigned char

const unsigned char

const unsigned char

const unsigned char

const unsigned char

#pragma section const end

4.4.2 OO0OO

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

/*

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

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

I/0

BASE_TIO
LED11
LED12
LED13
LED14
LED21
LED22
LED31
LED32
LED41
LED42

DIPSW
SW

0xc200
0x03
0x02
0x01
0x00
0x05
0x04
0x07
0x06
0x09
0x08

0x0f
0x0e

pwm_value ; /* PpwMO O 0O 0O

cw_datall[2] ;
ccw_datall [2] ;
up_datal] ;
run_cw_datal[][2] ;

run_ccw_datal][2] ;

000
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#define DAl 0x0a
#define DA2 0x0b
#define DA3 0x0c
#define WRESET 0x0d
#define MODE 0x10

[ ko Kk ok kK ok ok Kk ok ok kK ok ok Kk ok ko ok ok Rk kR Kk ok Rk kK k kK Rk kR Kk kK kR kR Kk kA Kk KKk kA KKK KKK A
/* O a */
[k ko Kk ok kK ok ok Kk ok kK ok ok Kk ok ok kK ko ok kR k ok Rk kK k kK Rk kK k kK kR kKK kA Kk kR Kk kKK KKKk
#define ON 1

#define OFF 0

#define CW 1 /*cwdooag x/

#define CCW 2 /* cewDOdgnong */

#define STOP 0 /* 0000000 *=/

#define ERR_NO1 1 (/* 000000 */

#define ERR_NO2 2 /* 000000 */
/****************************************************************************** /
/* goooo */

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

/* 00000 =/

#define PAT 3.14159265 /* o */

#define TH_U 1000 /* 00000 O000 =/
#define RAD (int) (2*PAI*TH_U) /* 100000000 */
#define OFFSET 1733 /* UOUOOFFSET */

#define RPM_RADS (int) ((2*PAI*TH_U)/60) /* rpm->00000000 =/

/> 0O0oog =/

#define KSP 750 /000000 */

#define KSI 10 /> 000000 */

#define P 2 /* 00 */

#define KSPGETA 10 /* KP ODOO0O */

#define KSIGETA 14 /* KSI OOOO =/

#define SGETA 14 /* sin OO OO */

#define PWM_TS 80 /* PWM OO */

#define PWM_DATA (PWM_TS/0.03125) /* PpwM OQOQd */

#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 *=/

#define MAX_I 800 /* 00 Max[ */

#define TS 80 /* 000000000 usec */
#define ACCEL_TIME 1 /* 0000000 10 mSEC */
#define ACCEL_DATA 40 /* 00000000 rpm */
#define WATCH_START 500 /00000000 10 mSEC */
#define ACCEL_VAL_1ST 50 /000000000 */
#define ACCEL_VAL 3 /> 00boggog */

#define ACCEL_SPD 50 /* 000000 */

#define PWM_INIT PWM_DATA/4 /* PuM OOOQOOO */

140
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/****************************************************************************** /
/* oooa */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm );

void OUT_data( unsigned short reg, unsigned short data );

unsigned short 1IN _data( int reg );

void led_num( int no, long data ) ;

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

/* gbooooooooboobo */

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

signed short iua ; /* udgg */

signed short iva ; /* vOoOgd =/

signed int o_igai ; /* 00000000 */

signed int base_position ; /00000000 */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* 00000000000 */
unsigned short init_co ; /* 0000000000000 =/
unsigned char init_pat ; /0000 0ooooooooog */
unsigned short init_upco ; /* 000000000000 O0GCcooog *y
unsigned int int_co ; /> ovwd 000000000 */
signed int di ;

signed int pwm_value ; /* pwMO OO0 */

#pragma section const begin
const unsigned char cw_datal[6][2] = { {0x09,0x30},{0x09,0xc0},{0x21,0xc0},
{0x21,0x0c}, {0x81,0x0c}, {0x81,0x30} };
const unsigned char ccw_datal[6][2] = { {0x81,0x30},{0x81,0x0c}, {0x21,0x0c},
{0x21,0xc0}, {0x09,0xc0}, {0x09,0x30} };
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 } ;
constunsignedcharrun_cw _datal[8][2] ={ {0x00,0x00}, {0x09,0xc0}, {0x21,0x0c}, {0x21,0xc0},
{0x81,0x30}, {0x09,0x30}, {0x81, 0x0c}, {0x00, 0x00}
Yi
const unsigned char run_ccw_datal[8][2] = { {0x00,0x00}, {0x09,0x30},{0x21,0xc0},
{0x09,0xc0}, {0x81,0x0c}, {0x81,0x30},
{0x21,0x0c}, {0x00,0x00} };

#pragma section const end
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443 O0O00DDOO0OOOOO

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

*/

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

/* ooooooobooooon
.extern _ _start
.extern _int_MOTOR
.extern _int_U
.extern _int_V
.extern _int_ W
.extern _int_ADO

.extern _int_ADI1

.extern _int_ETC

.globl
.globl
.globl
.globl
.globl
.globl
.globl
.globl

V_RESET
V_U
V_V
V_W
V_ETC
V_MOTOR
V_ADO
V_AD1

#*‘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*

.section
V_RESET:

Jr _ _start
V_U:

1d.w [spl,rl

add 4,sp

jr _int U
V_V:

1d.w [sp]l,rl

add 4,sp

jr _int Vv
V_W

1d.w [spl,rl

add 4,sp

jr _int W
V_ETC:

1d.w [spl,rl

add 4,sp

jr _int_ETC
V_MOTOR:

1d.w [sp]l,rl

add 4,sp

jr _int_MOTOR
V_ADO:

1d.w [spl,rl

add 4,sp

jr _int_ADO

142

".handler", text

-- INTP2

-- INTP3

-- INTP4

--0ooooo

--0oooooao

-- A/DO0O0O0ODOCHO
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V_AD1:
1d.w
add

jr

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

.extern

[spl,rl
4,sp
_int_AD1 -- A/DO0O0O0O0OCHL

V_RESET
V_U
A
V_w
V_ETC
V_MOTOR
V_ADO
V_AD1

/*‘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

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

.section ".vect_RESET", text

mov

jmp

#V_RESET, rl
[rl]

.section ".id_NO", text

.byte

Oxff,O0xff,O0xff,O0xff,O0xff,O0xff,Oxff, Oxff, Ox£ff, Ox£Ef

.section ".vect_U", text

add
st.w
mov

jmp

-4,sp
rl, [spl
#V_U,rl
[rl]

.section ".vect_V", text

add
st.w
mov

jmp

-4,sp
rl, [spl]
#V_V,rl
[rl]

.section ".vect_W", text

add
st.w
mov

jmp

-4,sp
rl, [spl
#V_W, rl
[rl]

.section ".vect_ETC", text

add
st.w
mov

jmp

-4,sp

rl, [spl]
#V_ETC, rl
[rl]

.section ".vect_MOTOR", text

add

st.w

-4,sp
rl, [sp]

00o0000oooooo U17209JJ1VOAN
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mov #V_MOTOR, rl
jmp [rl]

.section ".vect_ADO", text

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

.section ".vect_ADl", text

add -4,sp
st.w rl, [sp]
mov #V_AD1,rl
jmp [rl]

4.4 4 OJ00OOOODDOOODOOOO

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

locate a given directory.

Unless -G is specified, sections are located as the following.

tp -> —Hmmmm—m——mmmm + _ _start _ _tp_TEXT

text section | |

| library
B +
| |
sdata section |
| |
gp —> —t-----—--—---—— + _ _ssbss
| |
sbss section | |
| |
o — + _ _stack _ _esbss _ _sbss

| stack area
bss section | |
| 0x400 bytes
Sp -> —t4-———-——————— + _stack + STACKSIZE _ _ebss

H H HF H FHF H H H H FHF O H H H H H O HF O FHF O H O H H H FHF OHF H OH O H H H FHF OH O H H
|
1
|
1
|
1
|
1
|
1
|
1
|
1
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# I I
# ep -> —H-—--—————————— + _ _ep_DATA
# tidata section |
# e +
# sidata section |
# e +
# I |
# I I
#
$-———=——=—==—=—=—==—==—=—=—=—===——=—==—=—=—=—=—=—=—=—=—=—===—=—=—====—=—=—=—==—===—=====—==—=========
o
# special symbols
o
.extern _ _tp_ TEXT, 4
.extern _ _gp_DATA,
.extern _ _ep_ DATA,
.extern _ _ssbss, 4
.extern _ _esbss, 4
.extern _ _sbss, 4
.extern _ _ebss, 4
o
# C program main function
o
.extern _main
# _____________________________________________________________________
# dummy data declaration for creating sbss section
# _____________________________________________________________________
.sbss
.lcomm _ _sbss_dummy, 0, O
# _____________________________________________________________________
# system stack
# _____________________________________________________________________
.set STACKSIZE, 0x400
bss
.lcomm _ _stack, STACKSIZE, 4
# _____________________________________________________________________
# start up
# pointers: tp - text pointer
# gp - global pointer
# sp - stack pointer
# ep - element pointer
# exit status is set to rl0
# _____________________________________________________________________

00o0000oooooo U17209JJ1VOAN
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.text

.align 4

.globl

.globl

.globl
_ _start:

mov

st.b

mov

st.b

mov
st.b
st.b
nop
nop
nop
nop

nop

mov
mov
add
mov

mov

mov
mov
cmp
jnl

.L12:
st.w
add
cmp
jl

L1l

mov
mov
cmp
jnl
.L15:
st.w
add
cmp
jl
.L14:

jarl

146

_start

_exit

_ _exit

13,r10
rl1l0,VSWC[rO0]

0x03,rl10
r10,PLLCTL[xO0]

0x00,r10
r10,PRCMD[r0]
rl1l0,PCC[xr0]

#_ _tp_ TEXT, tp
#_ _gp_DATA, gp

tp, gp

#_ _stack+STACKSIZE,
# ep_DATA, ep

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

.L11

r0, [rl3]
4, rl3
rl2, rl3
.L12

#_ _sbss, rl3

#_ _ebss, rl2

rl2, rl3
.L14

r0, [rl3]
4, ril3
rlz, rl3
.L15

_main, 1lp

-- 500 kHz[ 64 MHz

--0O0rIso000000

-- PLL

-- 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
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_ _exit:
halt
_ _startend:
nop
#
# __________________________
#

4.4.5 0000000
#include "Common.h"
#include "Motor.h"
#pragma ioreg

static int save_psw;

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

/* spobooooooboaoobo

/*‘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 main

{

unsigned cha

signed int

signed int

int

/x o/
hinit () ;

ainit () ;

()

r

proc_no = 0

_ _EI();
while( 1

accel_spd

) |

proc_no ;
speed ;
accel_spd ;

sw, sw_mode ;

-- end of program

/* O0z1/0000000 */

/> 000000 *x/
/* 0000 rms */

/* 000000000

*/

/* ODO0D000gog =/

= ( SPEED_MAX - SPEED MINI ) / 100;

speed = ( ( SPEED_MAX - SPEED_MINI ) * volume / 1024 )
+ SPEED_MINT ; /> 0000000000O00000
sw = ~IN_data( SW ) & 0x07 ; (* ODO00000oog =/
if ((sw ==1) {
sw_mode = CW ;
} else if ( sw == 2 ) {
sw_mode = CCW ;
} else if ( sw == 4 ) {
sw_mode = STOP ;
}
switch( proc_no ) {
/* STOpP 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_I1sT ; /* 00000O00OO0O

00o0000oooooo U17209JJ1VOAN
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init_flag = 2 ; /*ccwdOOOQO =/
start_init() ; /000000000000 */
_ _EI() ;
proc_no = 1 ; /* 00000000 =/

} else if ( sw_mode == CCW ) {
_ _DI() ;
stop_flag = OFF ; /* 00000O0FF */
object_speed = -SPEED_MINI ; /* 00000000000 */
timer_count = WATCH_START ; (/* 000000005 secOO */
accel_count = ACCEL_VAL_1sT ; /* 000000000 =/
init_flag = 3 ; /*ccwdOQOOQg =/
start_init () ; /000000000000 */
_ _EI() ;
proc_no = 4 ; /* ccw OOOQOono */

}

break ;

/* cw OO OO=*/
case 1

if ( accel_count == 0 ) {

accel_count = ACCEL_VAL ; /* 0O0000000oa */

if ( object_speed < speed ) {
object_speed += accel_spd ;
if ( object_speed > speed ) object_speed = speed;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O0O5 secOO */
} else if ( object_speed > speed ) {
object_speed -= accel_spd ;
if ( object_speed < speed ) object_speed = speed;
timer_count = WATCH_START ; /* OJOOD0OOOO0O5 secOO */

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

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

proc_no = 3 ; /* 000 ODO00O0000 */
}
break ;

/* cw dgd g~/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {
proc_no = 3 ; /* 000 ODO0O00O000 */
}
break ;
/*cwhd 0 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_MINT;
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timer_count = WATCH_START ;/* JO0OO0OOO0O5 secOO =*/

} else {
stop_flag = ON ; /* O00O0O0OON */
proc_no = 0 ; /* 00 000000 */
}
}
break ;
/* ccw OO Odx/
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 ;/* OJO0OO0OO0O0O0O5 secOOd */
} else if ( object_speed > -speed ) {
object_speed -= accel_spd ;
if ( object_speed < -speed ) object_speed = -speed;
timer_count = WATCH_START ; /* UUO0OO0OO0O0O0O0O5 secOO */

} else {
proc_no = 5 ; /* 0000 */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 OO0oOoOoog =/
}
break ;
/* ccw OO Odx/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODOO0oog */
}
break ;
/* ccwdd Og */
case 6
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /> 000000ogg =/

if ( object_speed < -SPEED_MINI ) {
object_speed += accel_spd ;
if ( object_speed > -SPEED_MINI ) object_speed = -SPEED_MINTI;
timer_count = WATCH_START ;/* JO0OO0OOO0O5 secOO =*/

} else {
stop_flag = ON ; /* O0000O0N */
proc_no = 0 ; /* 00 000000 =*/
}
}
break ;
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if ( ( proc_no == ) || ( proc_no == ) ) |
if ( timer_count == 0 ) {
if ( abs( object_speed - now_speed ) > SA_SPEED_MAX ) {
error_flag = ERR_NO2 ; /* O000NoO OO */
}
}
}
if ( disp_co == 0 ) {
led_num(l, d_speed / 100 ); /* 000 */
d_speed = 0 ;
disp_co = 100 ;
if ( abs(now_speed) == 0 ) {
disp_co = 0;
}
led_num(2, 1000/PWM_TS ); /> 0Q0boggog *y/
led num(3, cont_time ); /* 000000 */
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( LED41, ~0x9%e ) ; /* B100 */
OUT_data( LED42, ~0x60 ) ;
} else if ( error_flag == ERR_NO2 ) {
OUT_data( LED41l, ~0x9e ) ; /* 200 */
OUT_data( LED42, ~0Oxda ) ;
} else {
OUT_data( LED41, ~0x9e ) ; /* B30 0 */
OUT_data( LED42, ~0xf2 ) ;
}
timer_count = 50 ;

while( timer_count ) ;

4.4.6 LEDODODO

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

/* rep00oogooaoo */
/* no gbooboooo (1-4) */
/* data : ODOO0OO (0-99) */

/*‘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 led_num( int no, long data )
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{
if ( no == ) {
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]1&0xff ) ;
OUT_data( LED14, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 2 ) {
OUT_data( LED21, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED22, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 3 ) {
OUT_data( LED31, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED32, ~led_pat[data%l0]&0xff ) ;
} else {
OUT_data( LED41, ~led_pat|[ (data%100)/10]&0xff ) ;
OUT_data( LED42, ~led_pat[data%l1l0]&0xff ) ;
}
}
]
/* gbrzobOoonboogn */
/* reg : Q00OO0OOOOO */
/* data : 0OQOOO */
[ ko ok 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 ko kK ok kK k ko /
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P3.0 = 0;
data = 1; /* 0O0bDogoog =/
P3.0 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}
}
[k 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 ko ok k kK kK kK
/* O0zyo00O0OO0OOO */
/* reg : Q0OO0OOOODO */

/*‘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 /

unsigned short IN_data( int reg )

{
unsigned char *po;
/o */
if ( reg == SW ) {
return P4;
} else {
return 0;
}
}

00o0000oooooo U17209JJ1VOAN
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4.4 7 OJ0O0OODO0ODDOOOODOO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01I/0000000 =*/

/****************************************************************************** /
/* gooooooooooooo */
/****************************************************************************** /
_ _linterrupt

void int_MOTOR (void)

{
ADAOMO = O0xBO ; /* ADO OO */

ADAIMO 0xAO0 ; /* AD1 OO */

}

/****************************************************************************** /
/* OooOoooo */
/****************************************************************************** /
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, wk2 ;

signed int cow ;

signed int o_vua, o_vva, o_vwa ;

signed int o_vda, o_vga ;

/* */
/****************************************************************************** /
/* djdddodooooooooo */

/*‘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 /

fcalcu( &wrm, &trm ) ;

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

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 = TPICNT ;
HZAOCTLO |= 0x04; /* PuMO OON */
OUT_data( WRESET, 0 ) ; /* 00000000000RESET */

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

/* ooooooooon */

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

if ( init_flag ) {

cow = init_upco ;
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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] ;
wk2 = cw_datal init_pat++ 1[1] ;
} else {
wk = ccw_datal init_pat 1[0] ;
wk2 = ccw_datal[ init_pat++ ][1] ;
}
TQOCCR1 = PWM_INIT ;
TQOCCR2 = PWM_INIT ;
TQOCCR3 = PWM_INIT ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;

if ( init_pat >= 6 ) {
init_pat = 0 ;
if ( init_upco > 14 ) {
init_flag = 0 ;
} else {

init_upco++ ;

}
} else {

/****************************************************************************** /
/* doodooood */
/****************************************************************************** /

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

we = o_wre - wre ;

o_digap = ( ( 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 ;

}

wk = TQOIOCO ;
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}

TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
cont_timel = ( TPICNT - s_time ) ;
}
} else {
HZAOCTLO |= 0x08;

now_speed = 0;

cont_timel = 0;

/* usecO OO */

/* PwMO O OFF */

/*‘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 /

/*

gboooooo

*/

/*‘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

{

fcalcu( signed int *wrm,

signed short es_trm, cur_time, delta, i ;
signed int wwrm, wk, *pl, *p2;
//
/7 gobooboboooboobboooobag
/7
cur_time = TP2CNT ;
delta = ( (RAD/6/P) * cur_time ) / sa_time
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[l1l9] ;
p2 = (int *)before_posi[20] ;
for (1 =0; 1 <= 19 ; i++ ) {
*p2-- = *pl-- ;
}

154

*trm = es_trm %

before_posi[0][0] (RAD/P)

wk = before_posi[0][0] - before_posi[1l]I[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 ;

signed int *trm )

;/*0000000000000000000C0000 =/

i

7

(00000000000 */
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wwrm = ( total_sa * ( 1000000 / 20 / TH_.U ) / TS );
*Wrm = wwrm ; /* 00 00000 */

448 OJU00O0OO0ODDOOOODDOO

/****************************************************************************** /
/* uoooooooooo */
/****************************************************************************** /
_ _interrupt
void int_U(void)
{
unsigned char wk, wk2 ;
/* o x/
if ( ( ( init_flag == ) && ( stop_flag == OFF) ) ) {

sa_time = TP2CNT ;

TP2CTLO &= ~0x80;

TP2CTLO |= 0x80; /000000 */

if ( ~PO & 0x10 ) { /*woOooaoo */
base_position = 0 ;

} else {
base_position = RAD/2/P ;

if ( object_speed < 0 ) {
wk = run_ccw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_ccw_datal[ (P0>>1) & 0x07 1[1]1 ;
} else {
wk = run_cw_datal (P0>>1) & 0x07 ]1[0] ;
wk2 = run_cw_datal[ (PO0>>1) & 0x07 1[1] ;
}
TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;
}
int_co++ ;

}

/****************************************************************************** /
/* voooooooooo */
/****************************************************************************** /
_ _interrupt
void int_V(void)
{
unsigned char wk, wk2 ;
/* o */
if ( ( ( init_flag == ) && ( stop_flag == OFF) ) ) {
sa_time = TP2CNT ;

00o0000oooooo U17209JJ1VOAN
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TP2CTLO &= ~0x80;

TP2CTLO |= 0x80; /000000 */

if ( ~PO0 & 0x04 ) { /*udO00ooga x/
base_position = RAD/3/P ;

} else {

base_position = RAD*5/6/P

i

if ( object_speed < 0 ) {
wk = run_ccw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_ccw_datal[ (P0>>1) & 0x07 1[1]

} else {

wk = run_cw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_cw_datal[ (P0>>1) & 0x07 1[1]1 ;
}

TQOCCR1 = pwm_value ;

TQOCCR2 = pwm_value ;

TQOCCR3 = pwm_value ;

TQOIOCO = wk ;

TQOIOC3 = wk2 ;

}
int_co++ ;
}
3k ok ko ok ok ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok K K ok ok Kok ok Kk ko K ko ok Kk ko ok ok ok Kk kR kR kK Rk ok K kK Kk k ok kK k
/* wOoooooooood */
%ok ok ko ok ok ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok K ok ok Kk ok ok Kk ko Kk ko ok ko ok kR k kR k kR R kK Kk kK Kk ok
_ _interrupt
void int_W(void)
{
unsigned char wk, wk2 ;
/o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TP2CNT ;
TP2CTLO &= ~0x80;
TP2CTLO |= 0x80; /000000 */
if ( ~PO & 0x08 ) { /*vOOoaoo */
base_position = RAD*2/3/P ;
} else {

base_position = RAD/6/P ;

if ( object_speed < 0 ) {
wk = run_ccw_datal[ (P0>>1) & 0x07 ]1[0] ;
wk2 = run_ccw_data[ (P0>>1) & 0x07 1[1]

} else {

wk = run_cw_datal (P0>>1) & 0x07 ]1I[0]

7

l

wk2 = run_cw_datal[ (P0>>1) & 0x07 1[1]

7
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TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;

}

int_co++ ;

4.4.9 10mSECOUODOU0O0OODOO0ODOOODOO

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

/* gbobo0oooooobOobO1o msecOO00OOOO */

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

_ _multi_interrupt

void int_ETC (void)
{
/* wait OOOO0O */
if ( timer_count != 0 ) {
timer_count -= 1 ;
}
/* 000 OOoOgoo */
if ( accel_count != 0 ) {
accel_count -= 1 ;
}
/* */
if ( disp_co !'= 0 ) {

d_speed += abs( now_speed ) ;

disp_co -= 1 ;

4.4.10 ADOCDUODODODOODODOO

/*‘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 /

/* O00a/p00000000000 */

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

_ _multi_interrupt

void int_ADO (void)
{
iua = (( ( ADAOCRO >> 6 ) & Ox3ff ) - 0x200) ;
if ( abs(iua) > MAX T ) {
HZAOCTLO |= 0x08 ; /* pwMO O OFF */
error_flag = ERR_NO1 ; /* O000NoO0 OO */
}
volume = 1023 - ( ( ADAOCR1l >> 6 ) & Ox3ff ) ; /* 000000000 =/

Motor_ CONT () ;
cont_time = TPICNT; /* uSECcO OO */

00o0000oooooo U17209JJ1VOAN
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/****************************************************************************** /

ooobooda/pODO0O000C0O0ODOO */

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

/*
_ _interrupt
void int_ADI1 (void)
{
iva = (( ADAICRO & Ox3ff
if ( abs(iva) > MAX_ I )
HZAOCTLO |= 0x08 ;
error_flag = ERR_NO1
}
}
4.4. 11

i

) - 0x200) ;

{

/* PwWMO O OFF */
/* 000NxoO00O0O =/

goboboboboooooaon

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

gbobooooobz/ooboono */

/*‘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

{

/* 0000000000 0Db00OO0

/*

/*

/*

158

hinit(

void

’

’

’

’

’

’

’

’

’

PM3 = Oxfe ;

PM4 = Oxff ;

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

’

)

Oxff
Oxff
Oxff
Oxff
0xff
Oxff
Oxff
Oxff
Oxff
0xff

10 msecUO 00O TMPOOO

TPOCTLO
TPOCTL1

TPOCCRO
TPOCTLO

0x05
0x00

10000

TPOCCICO= 0x06;
gboboboooooogoon

TP1CTLO
TP1CTL1

TP1CCRO
TP1CTLO

|= 0x80 ;

0x05
0x00

TS ;

TP1CCICO= 0x01;

gbobobob Tve200

TP2CTLO
TP2CTL1

0x05
0x05

7

’

7

7

i

7

l

|= 0x80 ;

*/

*/

/* LED OFF */

/* £xx/640000 =/
(0000000000000 000OonDO

/* 10 mSEC */
/* 00000000 */

T™™P1O O */

*/

/* f£Xx/640000 =*/
(* D0b00b00b00000oo0obooooond

/* TS uSEC */
/* ODO0000gog */

/* £xx/640000 =*/
(000biodooboooboooooooo

00o0000oooooo U17209JJ1VOAN
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TP2CTLO |= 0x80 ;

/* TMQ O OO */
TQOCTLO = 0x00;
TQOCTL1 = 0x07;
TQOIOCO = 0x55;
TQOIOC1 = 0x00;
TQOIOC2 = 0x00;
TQOOPTO = 0x00;
TQOCCRO = PWM_DATA ;
TQOCCR1 = PWM_DATA /2;
TQOCCR2 = PWM_DATA /2;
TQOCCR3 = PWM_DATA /2;
pwm_value = PWM_DATA /2 ;
TQODTC = 180;
TQOOPT1 = 0x00;
TQOOPT2 = 0x04;
TQ0IOC3 = Oxfc;

PMC1 = Ox3F;
0x00;

PFCEl =

PFCl = 0x00;

HZAOCTLO = 0x00;
HZAOCTLO = 0xDO;
HZA2CTLO = 0x00;
TQOCTLO |= 0x80;
/* A/D OO */
ADAOMO = 0x30 ;
ADAOM1 = 0x01 ;
ADAQOS = 0x05 ;
OPOCTLO = 0x11 ;
OPOCTL1 = 0x11 ;
ADOIC = 0x03 ;
ADAIMO = 0x20 ;
ADAIM1 = 0x01 ;
ADAlS = 0x03 ;
OP1CTLO = 0x00 ;
OP1CTL1 = 0x00 ;
AD1IC = 0x03 ;

/* 0000000000000D00

/* OD0D0000og */

/* £XX/2 (64 MHz/2 = 32 MHz)
*/

/* eUpPwMOO000OO0O0DOODO
/* 00 O0000,0000 =/

/* TMQU TIQ00-TIQ03, EVTQ0, TRGQOU [

(* 000000 */

(*» D0bD0b00oocoocoog =/

(/* 00000 20 kHz */

/* ud O0000s000 =/
/*vO OO0O000so00 =/
/*wh O0000so000 =/

/* 000000 6 usSEC */

/* 00000, 0000000 */

(* O0O000oog */

(* D0bD0boooocooon */
(* 00000000000000
/*  Ogbooooog =/

/* O INTTP2CcCOOOOOOA/DODODO
/*  O00000000O00000000
/* D INTTP2CcCOOOOOOA/DODODO

/* gooo =/

(/00 0000,0000 =/
/* 0O0DO0ogo =/

/* TOQOT1-TOQO0T3, TOQOB1-TOQOB3U L 001

/* D0b00bobooooooon

*/

*/
/* ToQOOFFU U DO UODOOOOOODO

*/

*/

(0000000000000 0DO000doFF */

/* eUpPwMOO000O0O0DOOO

/* ANIOO,ANIO1 */

(* O000000000s0 */
/* 00D00000og */

/* ANI13 */

(* ODOgogoogo =/
(* 00000000 */

*/

00o0000oooooo U17209JJ1VOAN
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PMCO = Oxlc ;
INTRO = Oxlc ;
INTFO = Oxlc ;
PIC2 = 0x01 ;
PIC3 = 0x01 ;
PIC4 = 0x01 ;

4.412 JO00O0OOODODODOOO

/*‘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 /

/* gobodoboboon

void ainit( void )

{

(0000000 */
error_flag = 0 ;
init_flag = OFF ;
disp_co = 100 ;
d_speed = 0 ;

(00000000000 =/
stop_flag = ON ;
object_speed = 0 ;

o_igai = 0 ;

4413 OJU0O0OOOODOOODOO

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

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

/* ooooodo

void start_init( void )
{

int 1i;
/* o x/

/* INTP2,INTP3,INTPA0OOOOOODO

(> OD0b000o0oocoog =/
(* 000000000O0FF */

/* ODO0000oN */
(* ODO0000o0000 =/
/* ODO0bOgbodobon =/

for (i =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 ;

TQOIOCO = 0x55;
TQOIOC3

Oxfc;

(00 0000,0000 =/
/* 00 0O000,0000 =/

160 00o0000oooooo U17209JJ1VOAN
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4.4.14 V850E/IAMAD 00D 0O0OO0OOODODDOO0ODOOOODO

/****************************************************************************** /
/* V850E/IA40 0000000000000 0OOOO */
Rk Rk Rk Kk Kk k ok kR ko kR ko kK kK kK kK kK Rk Rk Rk Rk Rk Rk Rk Rk kA kA KA KRR AR AR KRR KRR KRk
VECT_RESET: !LOAD ?RX V0x00000000 {
.vect_RESET = $PROGBITS ?AX .vect_RESET;
};
ID_NO: !LOAD ?RX V0x00000070 {
.1d_NO = SPROGBITS ?AX .id_NO;
}s
VECT_U: !LOAD ?RX V0x00000090 {
.vect_U = SPROGBITS ?AX .vect_U;
}s
VECT_V: !LOAD ?RX V0x000000a0 {
.vect_V = SPROGBITS ?AX .vect_V;
}i
VECT_W: !LOAD ?RX V0x000000b0 {
.vect_W = S$PROGBITS ?AX .vect_W;
};
VECT_ETC: !LOAD ?RX V0x00000250 {
.vect_ETC = S$SPROGBITS ?AX .vect_ETC;
};
VECT_MOTOR: !LOAD ?RX V0x00000280 {
.vect_MOTOR = S$PROGBITS ?AX .vect_MOTOR;
}s
VECT_ADO: !LOAD ?RX V0x00000400 {
.vect_ADO = S$PROGBITS ?AX .vect_ADO;
Yi
VECT_AD1l: !LOAD ?RX V0x00000410 {
.vect_ADl1 = S$PROGBITS ?AX .vect_ADl;
};

HANDLER: !LOAD ?RX VO0x00001000 {

.handler = $PROGBITS ?AX .handler;
Y
TEXT: ILOAD ?RX {

.text = S$PROGBITS ?AX .text;

CONST : !LOAD ?R {
.const = $PROGBITS ?A .const;

DATA : !LOAD ?RW VOxffffd800 {
.data = $PROGBITS ?AW ;
.sdata = $PROGBITS ?AWG ;
.sbss = S$NOBITS ?AWG ;
.bss = SNOBITS ?AW ;
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_ _tp_TEXT @ %TP_SYMBOL;
_ _gp_DATA @ %GP_SYMBOL &_ _tp TEXT{DATA};
_ _ep_DATA @ %EP_SYMBOL;
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4.5 0J0O0O0OODODOODOOVSS50E/MA3L O

4.5.1 OO0OOOO

/*‘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 /

/* gboooooo */

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

unsigned char ram_start ;

unsigned char error_flag ; /* O000000g */
unsigned char init_flag ; /* 000000000 */
unsigned short cont_time ; /* 00000000 uSeEC */
unsigned short cont_timel ; /* 00000000 uSEC */
unsigned short disp_co ; /* 0000000000000 */
unsigned short volume ; /* OO0oO0o0og */
unsigned short timer_count ; /* 000000000 */
unsigned short accel_count ; /* 00000000000 */
unsigned char stop_flag ; /* 00000 */

signed short before_posi[21][2] ; /* 000000 */

signed short total_sa ; /* 00000000 =/
signed int sum_speed ;

signed int speed_co ;

signed int now_speed ; /* 0000 rms */

signed int object_speed ; /* 0000 rms */
unsigned int d_speed ; /* 0000 rms */

unsigned char ram_end ;

#pragma section const begin
const unsigned short led_pat[10] = { Oxfc, 0x60, Oxda, 0xf2, 0x66, 0xb6, Oxbe, 0xel, Oxfe,
Oxe6 } ;

#pragma section const end

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

/* oooooooo */

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

extern unsigned char ram_start ;

extern unsigned char error_flag ; /* 0O000O00oag =/

extern unsigned char init_flag ; /* 000000000 =/
extern unsigned short cont_time ; /* 00000000 uSEC */
extern unsigned short cont_timel ; /* 00000000 uSEC */
extern unsigned short disp_co ; /* 0000000000000 */
extern unsigned short volume ; /* 000000 */

extern unsigned short timer_count ; /* 000000000 =/
extern unsigned short accel_count ; /* 00000000o00go */
extern unsigned char stop_flag ; /* 00000 =/

extern signed short before_posi[21][2] ; /* 000000 */

extern signed short total_sa ; /* 00000000 =/
extern signed int sum_speed ;

extern signed int speed_co ;

extern signed int now_speed ; /* 0000 rms */

extern signed int object_speed ; /* 0000 rms */

extern unsigned int d_speed ; /* 0000 rms */
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extern unsigned char ram_end ;

#pragma section const begin

extern const unsigned short led_patl[] ;;

#pragma section const end

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

/*

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

extern
extern
extern
extern
extern
extern

extern

extern
extern
extern
extern

extern

gooboobooon

signed
signed
signed
signed
unsign
unsign

unsign

unsign
unsign
unsign
unsign

signed

short iua ; /* udgg */

short iva ; /> vO OO */

int o_igai ; /* 00000000 */

int base_position ; /> 00000000 */

ed int sa_time ; /* O0O00Oog =/

ed short timer_count ; /> 000000ogg =/

ed short accel_count ; /* 00000000000 */

ed short init_co ; /* 0000000000000 */
ed char init_pat ; /* 0J00000000000000 */
ed short init_upco ; /* 0000000000 O00O0O0DOO0OOO
ed int int_co ; /uvwd 000000000 */

int pwm_value ; /* pwMO O OO */

#pragma section const begin

extern
extern
extern
extern

extern

const
const
const
const

const

unsigned char cw_datal]ll[2] ;
unsigned char ccw_datall[2] ;
unsigned char up_datal] ;
unsigned char run_cw_datall[2] ;

unsigned char run_ccw_datal[]l[2] ;

#pragma section const end

4.5.2 OO0OO

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

/*

/*‘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 /

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

#define
#define

164

I/0

BASE_
LED11
LED12
LED13
LED14
LED21
LED22
LED31
LED32
LED41
LED42

DIPSW
SW
DAl

I0 0xc200000

0w VW o0 N B U1 O BN W

0x10
0x20
0x30
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#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 /

#define

#define
#define

#define
#define
#define
#define

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

/*

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

DA2
DA3
WRESET
MODE

O g

ON

OFF

cw

ccw
STOP
ERR_NO1
ERR_NO2

goooo

/> 0O0oog =/

#define
#define
#define
#define
#define

PAT

TH_U
RAD
OFFSET
RPM_RADS

/* 00000 =/

#define
#define
#define

#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

KSp
KSI
P

KSPGETA
KSIGETA
SGETA

PWM_TS
PWM_DATA
SPEED_MAX
SPEED_MINI
SPEED_INIT
SA_SPEED_MAX
TIQAMAX
MAX_T

TS
ACCEL_TIME
ACCEL_DATA
WATCH_START

0x40
0x50
0x60
0x70

1
0
1
2
0
1

2

ACCEL_VAL_1ST

ACCEL_VAL
ACCEL_SPD

PWM_INIT

3.14159265
1000

(int) (2*PAI*TH_U)

1945

(int) ((2*PAI*TH_U)/60)

750
10
2

10
14
14

80
(PWM_TS/0.05)
3000
800
700
800
200000
800
200

1

40

500

50

50

PWM_DATA/4

/* cwdoogg */
/*cewhOOoong =/
(* ODO0D000Ooo =/
(* ODO0D0Oog */
(* 000000 */

/* m*/

/* 00000 O0oOo0o */
/* 100000000 */

/* O OOFFSET */

/* rpom->0 0000000 */

(* ODO0D00og */
(* 000000 */
/* 00 */

/* KPP O0O0O0O */
/* KST OOGOgd /
/* sin OOOO */

/* PuM OO */

/* PuM OO0 */

/* 0000 3000 rpm */

/* 0000 800 rpm */
/000000000 rpm */
/* 000000 rpm */
/0000000 */

/* 00 MaxO =*/

/* 000000000 usSeEC */
/0000000 10 mSEC */
/00000000 rpm */
(00000000 10 mSEC */
/* 00D0ogoogg =/
/0000000 */

/* 000000 =*/

/* PwM OOOOOO*/

00o0000oooooo U17209JJ1VOAN

165



040 0OO0OOOOOOOO

/****************************************************************************** /
/* oooa */
/****************************************************************************** /
Void fcalcu( signed int *wrm, signed int *trm );

Void OUT_data( unsigned short reg, unsigned short data );

unsigned short 1IN _data( int reg );

void led_num( int no, long data ) ;

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

/* gbooooooooboobo */

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

signed short iua ; /* udgg */

signed short iva ; /* vOoOgd =/

signed int o_igai ; /* 00000000 */

signed int base_position ; /00000000 */

unsigned int sa_time ; /* 00000 */

unsigned short timer_count ; /* 000000000 =/

unsigned short accel_count ; /* 00000000000 */
unsigned short init_co ; /* 0000000000000 =/
unsigned char init_pat ; /0000 0ooooooooog */
unsigned short init_upco ; /* 000000000000 O0GCcooog *y
unsigned int int_co ; /> ovwd 000000000 */
signed int di ;

signed int pwm_value ; /* pwMO OO0 */

#pragma section const begin

const unsigned char cw_datal[6][2] = { {0x09,0x30}, {0x09,0xc0}, {0x21,0xc0},
{0x21,0x0c}, {0x81,0x0c}, {0x81,0x30} };
const unsigned char ccw_datal[6][2] = { {0x81,0x30},{0x81,0x0c}, {0x21,0x0c},

{0x21,0xc0}, {0x09,0xc0}, {0x09,0x30} };

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 } ;
constunsignedcharrun_cw_data[8][2] ={ {0x00,0x00}, {0x09,0xc0}, {0x21,0x0c}, {0x21,0xc0},
{0x81,0x30}, {0x09,0x30}, {0x81, 0x0c}, {0x00, 0x00}
}i
const unsigned char run_ccw_data[8][2] = { {0x00,0x00},{0x09,0x30},{0x21,0xc0},
{0x09,0xc0}, {0x81,0x0c}, {0x81,0x30},
{0x21, 0x0c}, {0x00,0x00} 1};

#pragma section const end
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4.5.3 0JO00DDOO0OOOOO

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

/*

gbooooooooobon

*/

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

.extern
.extern
.extern

.extern

_ _start
_int_MOTOR
_int U

_int_Vv

.extern _int_ W

.extern _int_ADO

.extern _int_ADI1

.extern _int_ETC

.globl
.globl
.globl
.globl
.globl
.globl
.globl

V_RESET
V_U
V_V
V_W
V_ETC
V_MOTOR
V_ADO

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

V_RESET:

V_ETC:

V_MOTOR:

V_ADO:

.section

Jr _ _start
1d.w [sp]l,rl
add 4,sp

jr _int U
1d.w [spl.,rl
add 4,sp

jr _int_Vv
1d.w [sp]l,rl
add 4,sp

jr _int W
1d.w [sp]l,rl
add 4,sp

jr _int_ ETC
1d.w [spl.,rl
add 4,sp

jr _int_MOTOR
1d.w [sp]l,rl
add 4,sp

jr _int_ADO

" . handler", text

-- INTP130

-- INTP131

-- INTP132

--googoao

--goooogo

-- A/pD0O0 00O 00O CHO

00o0000oooooo U17209JJ1VOAN
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.extern V_RESET
.extern V_U
.extern V_V
.extern V_W
.extern V_ETC
.extern V_MOTOR
.extern V_ADO

/****************************************************************************** /
/* Oo000o0ooooooooao */
/****************************************************************************** /

.section ".vect_RESET", text

Mov #V_RESET, rl

Jmp [rl]

.section ".id_NO", text

.byte Oxff,O0xff,Oxff,0xff,O0xff,0xff,Oxff, Oxff, Oxff, OxfE

.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]

.section ".vect_MOTOR", text

Add -4,sp

st.w rl, [r3]

mov #V_MOTOR, rl
jmp [rl]

.section ".vect_ADO", text

Add -4,sp
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H oH H HF O HF O H H HF H H O HF H H H H HF OFHF H H H H H O H H H O H H O H OHF H H O H H H O H OH O H H H H FH

st.w rl, [r3]
mov #V_ADO, rl
jmp [rl]

4.5.4 J00O0OO0ODOOOOOOOO

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

locate a given directory.

Unless -G is specified, sections are located as the following.

tp > -+ + _ _start _ _tp_TEXT

text section | |

| library
B T +
| |
sdata section |
| |
gp -> —t-——-—----——--- + _ _ssbss
| |
sbss section | |
| |
fommmm e + _ _stack _ _esbss _ _sbss

| stack area
bss section | |
| 0x400 bytes
sp—> —+-——————————————— + _ _stack + STACKSIZE _ _ebss

ep -> —tmmmmmmmm— o + _ _ep_DATA

tidata section |

sidata section |

00o0000oooooo U17209JJ1VOAN
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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
sbss
1comm _sbss_dummy, 0, O
# _____________________________________________________________________________
# system stack
o
.set STACKSIZE, 0x400
.bss
.lcomm _ _stack, STACKSIZE, 4
o 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
.globl _exit
.globl _ _exit
_ _start:

mov 0x26,r10
st.b rl1l0,VSWCI[r0] --O0r/0o000000
mov 0x07,r10 -- x10
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.L12:

L1l

.L15:

.L14:

_ _exit:

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

nl

st.w

add

cmp

jl

jarl

halt

_startend:

nop

r10,PRCMD[rO0]
rl1l0,CKC[xr0]

#_ _tp_ TEXT, tp
#_ _gp_DATA, gp
tp, 9p

#_ _stack+STACKSIZE,

#_ _ep_DATA, ep

#_ _ssbss, rl3
#_ _esbss, rl2
rlz, rl3

LL11

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

#_ _sbss, rl3
#_ _ebss, rl2
rl2, rl3

.L14

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

_main, 1lp

-- PLL xx00

-- set tp register
-- set gp register offset
-- set gp register
-- set sp register

-- set ep register

-- clear sbss section

-- clear bss section

-- call main function

-- end of program
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4.5.5 0J0O0OOOOO

#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O01I/0000000 =*/

static int save_psw;

R R Ik b I S R R R R e bk S R A R Sk R AR R Ik b ek I S I Rk e R R R R I Rk b S R R
/ /
/* 3D000oooooOoobo */

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

void main()
{
unsigned char proc_no ; /* Q00000 */
signed int speed ; /* 0000 rms */
signed int accel_spd ;
int sw, sw_mode ;
/* x/
hinit () ; /> 0000000gg =/
ainit () ; /> 00opDogoog =/
proc_no = 0 ;
_ _EI();
while( 1 ) {
accel_spd = ( SPEED_MAX - SPEED_MINI ) / 100;
speed = ( ( SPEED_MAX - SPEED_MINI ) * volume / 1024 )
+ SPEED_MINI ; /* 000000000b0oooo *y
sw = ~IN_data( SwW ) & 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 ) {
__DIO) ;
object_speed = SPEED_MINI ; /* 00000000000 */
stop_flag = OFF ;
timer count = WATCH_START ; /* 000000005 secOO =*/
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 2 ; /*ccwdOOOQO =/
start_init() ; /* 00b0ogoooooog =/
_ _EI(O) ;
proc_no = 1 ; /* 00000000 =/

} else if ( sw_mode == CCW ) {
_ _DI() ;
stop_flag = OFF ; /* O00000O0FF */
object_speed = -SPEED_MINI ; /* 00000000000 */
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timer count = WATCH_START ; /* 000000005 secOO
accel_count = ACCEL_VAL_1sT ; /* OOUOOOOOOO =*/
init_flag = 3 ; /* ccwdOOO0O */
start_init() ; /* 00b00dbbooood
_ _EI() ;
proc_no = 4 ; /* ccw OOOoooo */
}
break ;
/* cw O gog=*y/
case 1
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /> 0000000gg =/

if ( object_speed < speed ) {

object_speed += accel_spd ;

if ( object_speed > speed ) object_speed = speed;
timer_count = WATCH_START ;/* 00O0O0O0O0OO0O5 secOO

} else if ( object_speed > speed ) {

object_speed -= accel_spd ;

if ( object_speed < speed ) object_speed = speed;
timer_count = WATCH_START ;/* 00O0O0OO0OO0O5 secOO

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

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

proc_no = 3 ; /* 000 ODOO0O000 */
}
break ;

/* cw OO OO=*/
case 2
object_speed = speed ;
if ( (sw_mode == CCW) || (sw_mode == STOP) ) {

proc_no = 3 ; /* 000 ODO00OOooOoOo *x/

}
break ;
/* cwdOd 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 =
timer_count = WATCH_START ; /* 000000005 secOO
} else {
stop_flag = ON ; /* O0O000O0OON */
proc_no = 0 ; /* 00 O0O00O000O00 */
}
}
break ;

/* ccw OO OO/
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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 ; /* UUO0OO0OO0O0O0O0O5 secOO */
} else if ( object_speed > -speed ) {

object_speed -= accel_spd ;

if ( object_speed < -speed ) object_speed = -speed;

timer_count = WATCH_START ;/* OO0OO0OO0O0OOS5 secOOd =*/

} else {
proc_no = 5 ; /* 0O00gd */
}
}
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 DO0O00O000 */
}
break ;
/* ccw OO Odx/
case 5
object_speed = -speed ;
if ( (sw_mode == CW) || (sw_mode == STOP) ) {
proc_no = 6 ; /* 000 ODO0OoOoog =/
}
break ;
/* ccwdd OO */
case 6
if ( accel_count == 0 ) {
accel_count = ACCEL_VAL ; /* 0O000000oa */

if ( object_speed < -SPEED_MINI ) {
object_speed += accel_spd ;
if ( object_speed > -SPEED_MINI ) object_speed = -SPEED_MINI;
timer_count = WATCH_START ; /* JUO0O0OO0O0O0O0O5 secOO */

} else {
stop_flag = ON ; /* O0000O0ON */
proc_no = 0 ; /* 00 000000 */
}
}
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 == 0 ) {
led_num(l, d_speed / 100 ); /* 000 */
d_speed = 0 ;
disp_co = 100 ;
if ( abs(now_speed) == 0 ) {

disp_co = 0;

}
led_num(2, 1000/PWM_TS ); /* 0O0000oOog =/
led_num(3, cont_time ); /* O00o0oO0g */
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 ) ; /* B100 */
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 ) ;
}
}

4.5.6 LEDODOODO

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

/* rep00ooooaooaon */
/* no : J0ooogood (1-4) */
/* data : ODOO0OO (0-99) */

/*‘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 led_num( int no, long data )
{
if (no ==1) {
data = data % 10000;
OUT _data( LED11l, ~led_pat[data/1000]&0xff ) ;
OUT_data( LED12, ~led _patl[(data%1000)/100]&0x£ff ) ;
OUT_data( LED13, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED14, ~led_pat[data%l10]&0xff ) ;
} else if ( no == 2 ) {
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OUT_data( LED21, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED22, ~led_pat[data%l10]&0xff ) ;

} else if ( no == 3 ) {
OUT_data( LED31, ~led_pat[(data%100)/10]&0xff ) ;
OUT_data( LED32, ~led_pat[data%l0]&0xff ) ;

} else {
OUT_data( LED41l, ~led_patl[(data%100)/10]1&0xff ) ;
OUT_data( LED42, ~led_pat[data%l0]&0xff ) ;

}
}
/****************************************************************************** /
/* O0zyo00O0OO0OOO */
/* reg : Q0OOO0OOOO0ODO */
/* data : OOOOO * /
%ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ok Kk ok K kR ok k kR k kR k kR Kk kR Kk kR Kk kK KRk kK
void OUT_data( unsigned short reg, unsigned short data )
{
if ( reg == WRESET ) {
P4.3 = 0;
data = 1; /> 0O0bDogoog =/
P4.3 = 1;
} else {
PDL = data | ( reg << 8 );
PDL = reg | ( reg << 8 ) | 0x8000;
}
}
%ok ok ko ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ok Kk ok ok Kk ko Kk ko ko ok kR ok kR k kR K kK Kk kK Kk k
/* bzyo0bO0ObOOOO */
/* reg : JOOOOOOO */

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

unsigned short IN_data( int reg )

{
unsigned char *po;
/o */
if ( reg == SW ) {
return P4;
} else {
return O;
}
}
4.5.7 OJO00OO0OOOOOOOOOO
#include "Common.h"
#include "Motor.h"
#pragma ioreg /* O0zI/0000000 */

/****************************************************************************** /
/* gbooboooooboobgoobo */

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

_ _interrupt
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void int_MOTOR (void)
{
//0000aAa/DO00000000
}
/****************************************************************************** /
/* goooood */
/*****‘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 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, wk2 ;

signed int cow ;

signed int o_vua, o_vva, o_vwa ;

signed int o_vda, o_vqga ;

/* */
/****************************************************************************** /
/* godoooooooooooo */

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

fcalcu( &wrm, &trm ) ;

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

now_speed = sum_speed / speed_co ;

sum_speed = 0 ;

}
wrm = now_speed * RPM_RADS / TH_U ;
wre = wrm * P ;

tre = ( trm * P + OFFSET ) % RAD

7

if ( ( stop_flag == OFF ) && ( error_flag == 0 ) ) {
s_time = TMDO ;
OUT_data( WRESET, 0 ) ; /* 00000000000RESET */
HZAOCTL1l |= 0x04; /* PWMO OON */

/****************************************************************************** /
/* ooooooogn */
[k ok Kk ok ok ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok o Kk ok Kk ok Kk ko Kk ok ok K ko ok ko ok Kk ko Kk ok ok k kR k kR Kk kK Kk 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 1001 ;
wk2 = cw_datal init_pat++ ]1[1] ;
} else {
wk = ccw_datal init_pat 1101 ;
wk2 = ccw_datal init_pat++ ][1] ;
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TQOCCR1 = PWM_INIT ;
TQOCCR2 = PWM_INIT ;
TQOCCR3 = PWM_INIT ;
TQOIOCO = wk ;

TQOIOC3 = wk2 ;
HZAOCTL1l |= 0x04; /* PWMOOON */

if ( init_pat >= 6 ) {
init_pat = 0 ;
if ( init_upco > 14 ) {
init_flag = 0 ;
} else {

init_upco++ ;

}

} else {

/****************************************************************************** /
/* doodooooa */
/****************************************************************************** /

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 ;

}
wk = TQOIOCO ;
TQOCCR1

pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;

cont_timel = ( TMDO - s_time ) * 10 / 32; /* uSECO OO */
}
} else {
HZAQCTL1l |= 0x08; /* pwMO O OFF */

now_speed = 0;

cont_timel = 0;
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}
}
/****************************************************************************** /
/* ogooooood */
/****************************************************************************** /
void fcalcu( signed int *wrm, signed int *trm )
{
signed short es_trm, cur_time, delta, 1 ;
signed int wwrm, wk, *pl, *p2;
//
// godooooooooooooooo
//

cur_time = TMENC10 ;

delta = ( (RAD/6/P) * cur_time ) / sa_time ;/*0000000000000000C0COOO0O */

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

wk = before_posi[0][0] - before_posi[l]I[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 00000 */
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4.5.8 J00O0OO0ODDOOOODOO

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

/* vdo0o0ooooooao */
/****************************************************************************** /
_ _interrupt
void int_U(void)
{
unsigned char wk, wk2 ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TMENC10 ;
TMENC10 = 0 ; /* 000000 */
if ( ~P3 & 0x04 ) { /* whOoOoogg x/

base_position = 0 ;
} else {
base_position = RAD/2/P ;

if ( object_speed < 0 ) {
wk = run_ccw_datal[ P3 & 0x07 ][0] ;
wk2 = run_ccw_datal[ P3 & 0x07 1[1]
} else {

wk = run_cw_datal[ P3 & 0x07 1[0]

7

wk2 = run_cw_datal[ P3 & 0x07 ][1] ;

}

TQOCCR1 = pwm_value ;

TQOCCR2 = pwm_value ;

TQOCCR3 = pwm_value ;

TQOIOCO = wk ;

TQOIOC3 = wk2 ;

}

int_co++ ;

/*‘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 /

/* vooOoooooooo */
/****************************************************************************** /
_ _interrupt
void int_V(void)
{
unsigned char wk, wk2 ;
/* o */
if ( ( ( init_flag == 0 ) && ( stop_flag == OFF) ) ) {
sa_time = TMENC10 ;
TMENC10 = 0 ; /* Q00000 */
if ( ~P3 & 0x01 ) { /*ud00000d x/

base_position = RAD/3/P ;
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} else {
base_position = RAD*5/6/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal P3 & 0x07 ][0] ;
wk2 = run_ccw_datal[ P3 & 0x07 1[1]
} else {

7

wk = run_cw_datal[ P3 & 0x07 ]1[0]
wk2 = run_cw_datal P3 & 0x07 ][1]

}
TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;

}

int_co++ ;
}
/****************************************************************************** /
/* wooooooooono */
/****************************************************************************** /
_ _interrupt
void int_W(void)

{

unsigned char wk, wk2

7

/* o x/
if ( ( ( init_flag == ) && ( stop_flag == OFF) ) ) {
sa_time = TMENC10 ;
TMENC10 = 0 ; /* 000000 */
if ( ~P3 & 0x02 ) { /x> vOOo0on0o */
base_position = RAD*2/3/P ;
} else {
base_position = RAD/6/P ;
}
if ( object_speed < 0 ) {
wk = run_ccw_datal[ P3 & 0x07 ]1[0] ;
wk2 = run_ccw_datal[ P3 & 0x07 ]1[1] ;
} else {
wk = run_cw_datal P3 & 0x07 1[0] ;
wk2 = run_cw_datal[ P3 & 0x07 J[1] ;
}
TQOCCR1 = pwm_value ;
TQOCCR2 = pwm_value ;
TQOCCR3 = pwm_value ;
TQOIOCO = wk ;
TQOIOC3 = wk2 ;
}

int_co++ ;

00o0000oooooo U17209JJ1VOAN

181



040 000000000

4.5.9 1O0mSECOODOU0O0OODOO0ODOOODOO

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

/* gboobooooboobOdDbio msecO0O0O0OOOO */

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

_ _multi_interrupt

void int_ETC (void)
{
/* wait OOOO0O */
if ( timer_count !'= 0 ) {
timer_count -= 1 ;
}
/* 000 00000 =/
if ( accel_count != 0 ) {
accel_count -= 1 ;
}
/*x/
if ( disp_co !'= 0 ) {

d_speed += abs( now_speed ) ;

disp_co -= 1 ;

4.5.10 ADOODOOODOOODODOOO

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

/* A/pUO0O0O0O DODODOO */

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

_ _multi_interrupt

void int_ADO (void)
{
iua = (( ADCRO & O0x3ff ) - 0x200) ;
if ( abs(iua) > MAX I ) {
HZAOCTL1 |= 0x08; /* pwMO O OFF */
error_flag = ERR_NO1 ; /* O000NoO OO */
}
iva = (( ADCR1 & O0x3ff ) - 0x200) ;
if ( abs(iva) > MAX I ) {
HZAQCTL1 |= 0x08; /* pwMO O OFF */
error_flag = ERR_NO1 ; /* 0OoOdNoOOdnO =*/
}
volume = 1023 - ( ADCR3 & Ox3ff ) ; /* 000000000 =/

Motor_ CONT () ;
cont_time = TMDO * 10 / 32; /* uSECO OO */
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4.5.11

guooobbooogood

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

/* gbooboooooozrz/oobono */

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

void hinit( void )

{

0o0gbobooboooooon

PM4 = 0x£f7 ;

PMDL = 0x00 ;

OUT_data( LED11l, Oxff

OUT_data( LED12, Oxff

OUT_data( LED13, Oxff

OUT _data( LED14, Oxff

OUT_data( LED21, Oxff

OUT_data( LED22, Oxff

OUT_data( LED31, Oxff

OUT_data( LED32, Oxff

OUT _data( LED41, Oxff

OUT_data( LED42, Oxff
/* 10 msEcO OO TMDOOO

TMCDO = 0x00;

TMCDO = 0x01;

TMCDO |= 0x70;

CMDO = 10000 / 32;

TMCDO |= 0x02;

CMICDO 0x06;

)
)
)
)
)
)
)
)
)
)

*/

: /* LED OFF */

(* OD00po0O0OODOOOO */
/* OD00po0OO OO0 */
/* £xx/512000003.2 usEcd */

/* 10mSEC */
/* DO0000gog =/

/* D00o00oo0obobobdo TvplOdO =/

TMCD1 = 0x00;
TMCD1 = 0x01;
TMCD1 |= 0x70;

CMpl = TS * 10 / 32 ;
TMCD1 |= 0x02;

CMICD1

TUM10
TMC10

PRM10
TMC10

/* TMQ O OO

TP2CTLO

TQOCTLO

TQOCTL1

TQOIOC
TQOIOC
TQOIOC

0
1
2

TQOOPTO
TQOCCRO

0x02;
/* 00000000 TMENC1OOO

0x00;
0x03;

0x07;
0x43;

*/

0x00;
0x00;

0x07;
0x55;
0x00;
0x00;
0x00;
PWM_DATA ;

(* 000p1000O00O00O0O0O0O */
/* O000p10O00O0O0O0 */
/* £xXx/512000003.2 usEc */

/* 0.5 mSEC */
/* ODO0000gog =/

*/

/* £XX(8 MHz*10/2) /256 (6.4 uSEC) */
/* 00000000 */

/* £XX/2 (80 MHz/2 = 40 MHz) */

/* e0pPuMO O 0O00OD0OODOO0O =/

(/00 0000,0000 =/

/* TMQU INTPQO-INTPQ3,EVTQ, TIQU O */
(* O0O0D00o0gd */
(0000000000000 =/

/* 00000 20kHzZ */
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TQOCCR1 = PWM_INIT;
TQOCCR2 = PWM_INIT;
TQOCCR3 = PWM_INIT;
pwm_value = PWM_DATA /2 ;
TQOOPT1 = 0x00;

TQOOPT2

0x04;

TQOIOC3 = 0x54;
PMC1l = O0x3F;
PFCEl = 0x00;
PFCl = 0x3F;
HZAOCTL1 = 0x00;

HZAOCTL1 = 0xDO;
TP2CTLO |= 0x80;
TQOCTLO |= 0x80;

/* A/D OO */

ADM2 = 0x00;
ADM2 = 0x01;

ADMO = 0x03;
ADM1 = 0x24;
ADTS = 0x01;

ADMO |= 0x80;
ADIC = 0x03 ;

/> D0000o0oboobaobobg *y/

184

INTR3 = 0x07;
INTF3 = 0x07;
P13ICO = 0x01;
P13IC1 = 0x01;
P13IC2 = 0x01;

/*
/*
/*

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

/*
/*

/*

/*
/*

/+
/+
/+
/+

/*
/*

ud ObOoooioOOd =/
vh 000001000 =/
wh O0o0Oo0gdioOdnO =/

goooo,ooooooo *=/
goooog */
dodoooooooogog *y7
goddooooooooog *y
goooooog */
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4.5.12 J0O00O0OD0ODOO0ODOOODOO

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

/* oooooooooo */

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

void ainit( void )

{

(> 0Ooogogog */
error_flag = 0 ; /* 00000000000 */
init_flag = OFF ; /* 000000000O0FF */

disp_co = 100 ;
d_speed = 0 ;
/* 0000000004ad */

stop_flag = ON ; /* O000O0OON */
object_speed = 0 ; /* O00000o0bogO =/
o_igai = 0 ; /* 000000Oo0OOO =*/

4.5.13 O0O0OOO0ODOOODOO

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

/* ooooooo */

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

void start_init( void )
{

int 1i;
/* o x/

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

speed_co = 100000 / TS ;

init_co = 0 ;
init_pat = 0 ;

init_upco = 0 ;

4.5.14 V850E/MA3D 0O UOOODOODOOOOLOODbOD

/****************************************************************************** /
/* v850E/MAO 0O 0000000 ODOODOODbDOD */
/****************************************************************************** /
VECT_RESET: !LOAD ?RX V0x0000000 {

.vect_RESET = $PROGBITS ?AX .vect_RESET;
}s
ID_NO: !LOAD ?RX V0x0000070 {

.1d_NO = S$SPROGBITS ?AX .id_NO;
};
VECT_U: !LOAD ?RX V0x0000la0 {

.vect_U = $SPROGBITS ?AX .vect_U;
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Y
VECT_V:

I
VECT_W:

I

!LOAD ?RX VO0x00001b0 {
.vect_V = $PROGBITS ?AX .vect_V;

ILOAD ?RX V0x00001cO {
.vect_W = S$PROGBITS ?AX .vect_W;

VECT_ETC: !LOAD ?RX V0x0000220 {

i

.vect_ETC = $PROGBITS ?AX .vect_ETC;

VECT_MOTOR: !LOAD ?RX VO0x0000240 {

Y

.vect_MOTOR = $PROGBITS ?AX .vect_MOTOR;

VECT_ADO: !LOAD ?RX V0x00003c0 {

I

.vect_ADO = $PROGBITS ?AX .vect_ADO;

HANDLER: !LOAD ?RX V0x00001000 ({

I
TEXT:

Y

CONST

DATA

.handler = $PROGBITS ?AX .handler;

'LOAD ?RX {
.text = $PROGBITS ?AX .text;

ILOAD ?R {
.const = $PROGBITS ?A .const;

ILOAD ?RW VOx0f£f£f0000 {
.data = $PROGBITS ?AW ;
.sdata = $SPROGBITS ?AWG ;
.sbss = S$NOBITS ?AWG ;
.bss = S$NOBITS AW ;

_tp_TEXT @ $TP_SYMBOL;

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

186

_ep_DATA @ %EP_SYMBOL;
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