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4.1. M32C/83

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

/* include file */

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

#include "sfr32¢83.h"

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

/* Function prototype declaration */
Tiskaiaisahnisiasiaiaisidiaiaisiadiaiaiasinisiaisiiaisaiaiaiaiadiaiaid |
void init_motor( void );

void main_pro( void );

#pragma INTERRUPT/B iio_int

void iio_int( void );
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void angle( void );
void i_con( void );
void pwm_set( void );

/* Define for sine wave output

I
/ * k% * k% * k% * k% * k%

#define MCLK 30000000
#define CARR_CLK 20000
#define C_DIV 1

#define CARR_SET
#define DTT_SET

CARR_SET /20

/* Operation frequency:30MHz */
[* Carrier frequency:20KHz */

/* Division rate of base timer */

MCLK /CARR_CLK /C_DIV /* Carrier cycle */
/* Judgment value of "H" fixed section */

I* sin value table

const short sin_tbl[720]
=

572, 1144, 1715, 2286, 2856, 3425, 3993, 4560, 5126, 5690,

6252, 6813, 7371, 7927, 8481, 9032, 9580, 10126, 10668, 11207,

11743, 12275, 12803, 13328, 13848, 14364, 14876, 15383, 15886, 16384,
16876, 17364, 17846, 18323, 18795, 19260, 19720, 20174, 20621, 21063,
21497, 21926, 22347, 22762, 23170, 23571, 23965, 24351, 24730, 25101,
25465, 25821, 26169, 26509, 26842, 27165, 27481, 27788, 28087, 28377,
28659, 28932, 29196, 29451, 29697, 29935, 30163, 30381, 30591, 30791
30982, 31164, 31336, 31498, 31651, 31794, 31928, 32051, 32165, 32270,
32364, 32449, 32523, 32588, 32643, 32688, 32723, 32748, 32763, 32767,
32763, 32748, 32723, 32688, 32643, 32588, 32523, 32449, 32364, 32270,
32165, 32051, 31928, 31794, 31651, 31498, 31336, 31164, 30982, 30791,
30591, 30382, 30163, 29935, 29697, 29451, 29196, 28932, 28659, 28378,
28087, 27788, 27481, 27166, 26842, 26510, 26169, 25821, 25465, 25101,
24730, 24351, 23965, 23571, 23170, 22762, 22347, 21926, 21497, 21063,
20621, 20174, 19720, 19260, 18795, 18323, 17847, 17364, 16877, 16384,
15886, 15383, 14876, 14364, 13848, 13328, 12803, 12275, 11743, 11207,
10668, 10126, 9580, 9032, 8481, 7927, 7371, 6813, 6252, 5690,

5126, 4560, 3993, 3425, 2856, 2286, 1715, 1144, 572, O,

-572,-1143, -1715, -2286, -2856, -3425, -3993, -4560, -5126, -5690,
-6252, -6813, -7371, -7927, -8481, -9032, -9580,-10126,-10668,-11207,

-11743,-12275,-12803,-13328,-13848, -14364,-14876,-15383,-15886,-16384,
-16876,-17364,-17846,-18323,-18795, -19260,-19720,-20174,-20621,-21062,
-21497,-21926,-22347,-22762,-23170, -23571,-23965,-24351,-24730,-25101,
-25465,-25821,-26169,-26509,-26841, -27165,-27481,-27788,-28087,-28377,
-28659,-28932,-29196,-29451,-29697, -29935,-30163,-30381,-30591,-30791,
-30982,-31164,-31336,-31498,-31651, -31794,-31928,-32051,-32165,-32270,
-32364,-32449,-32523,-32588,-32643, -32688,-32723,-32748,-32763,-32767,
-32763,-32748,-32723,-32688,-32643, -32588,-32523,-32449,-32364,-32270,
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-32165,-32051,-31928,-31794,-31651, -31498,-31336,-31164,-30982,-30791
-30591,-30382,-30163,-29935,-29698, -29451,-29196,-28932,-28659,-28378,
-28087,-27788,-27481,-27166,-26842, -26510,-26169,-25821,-25465,-25101,
-24730,-24351,-23965,-23571,-23170, -22762,-22347,-21926,-21498,-21063,
-20621,-20174,-19720,-19260,-18795, -18323,-17847,-17364,-16877,-16384,
-15886,-15384,-14876,-14364,-13848, -13328,-12803,-12275,-11743,-11207,
-10668,-10126, -9580, -9032, -8481, -7927, -7371, -6813, -6252, -5690,
-5126, -4561, -3994, -3425, -2856, -2286, -1715, -1144, -572, O,

572, 1144, 1715, 2286, 2856, 3425, 3993, 4560, 5126, 5690,

6252, 6813, 7371, 7927, 8481, 9032, 9580, 10126, 10668, 11207,

11743, 12275, 12803, 13328, 13848, 14364, 14876, 15383, 15886, 16384,
16876, 17364, 17846, 18323, 18795, 19260, 19720, 20174, 20621, 21063,
21497, 21926, 22347, 22762, 23170, 23571, 23965, 24351, 24730, 25101,
25465, 25821, 26169, 26509, 26842, 27165, 27481, 27788, 28087, 28377,
28659, 28932, 29196, 29451, 29697, 29935, 30163, 30381, 30591, 30791
30982, 31164, 31336, 31498, 31651, 31794, 31928, 32051, 32165, 32270,
32364, 32449, 32523, 32588, 32643, 32688, 32723, 32748, 32763, 32767,
32763, 32748, 32723, 32688, 32643, 32588, 32523, 32449, 32364, 32270,
32165, 32051, 31928, 31794, 31651, 31498, 31336, 31164, 30982, 30791,
30591, 30382, 30163, 29935, 29697, 29451, 29196, 28932, 28659, 28378,
28087, 27788, 27481, 27166, 26842, 26510, 26169, 25821, 25465, 25101,
24730, 24351, 23965, 23571, 23170, 22762, 22347, 21926, 21497, 21063,
20621, 20174, 19720, 19260, 18795, 18323, 17847, 17364, 16877, 16384,
15886, 15383, 14876, 14364, 13848, 13328, 12803, 12275, 11743, 11207,
10668, 10126, 9580, 9032, 8481, 7927, 7371, 6813, 6252, 5690,

5126, 4560, 3993, 3425, 2856, 2286, 1715, 1144, 572, O,

-572, -1143, -1715, -2286, -2856, -3425, -3993, -4560, -5126, -5690,

-6252, -6813, -7371, -7927, -8481, -9032, -9580,-10126,-10668,-11207,
-11743,-12275,-12803,-13328,-13848, -14364,-14876,-15383,-15886,-16384,
-16876,-17364,-17846,-18323,-18795, -19260,-19720,-20174,-20621,-21062,
-21497,-21926,-22347,-22762,-23170, -23571,-23965,-24351,-24730,-25101,
-25465,-25821,-26169,-26509,-26841, -27165,-27481,-27788,-28087,-28377,
-28659,-28932,-29196,-29451,-29697, -29935,-30163,-30381,-30591,-30791,
-30982,-31164,-31336,-31498,-31651, -31794,-31928,-32051,-32165,-32270,
-32364,-32449,-32523,-32588,-32643, -32688,-32723,-32748,-32763,-32767,
-32763,-32748,-32723,-32688,-32643, -32588,-32523,-32449,-32364,-32270,
-32165,-32051,-31928,-31794,-31651, -31498,-31336,-31164,-30982,-30791
-30591,-30382,-30163,-29935,-29698, -29451,-29196,-28932,-28659,-28378,
-28087,-27788,-27481,-27166,-26842, -26510,-26169,-25821,-25465,-25101,
-24730,-24351,-23965,-23571,-23170, -22762,-22347,-21926,-21498,-21063,
-20621,-20174,-19720,-19260,-18795, -18323,-17847,-17364,-16877,-16384,
-15886,-15384,-14876,-14364,-13848, -13328,-12803,-12275,-11743,-11207,
-10668,-10126, -9580, -9032, -8481, -7927, -7371, -6813, -6252, -5690,
-5126, -4561, -3994, -3425, -2856, -2286, -1715, -1144, -572, O,
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[* Variable definition */
/****************************************/
signed short pwm_a_w; /* Instruction value of A one-phase PWM */
signed short pwm_a_r; /* Instruction value of A two-phase PWM */
signed short pwm_b_w; /* Instruction value of B one-phase PWM */
signed short pwm_b_r; I* Instruction value of B two-phase PWM */
signed short out_bin = 40; /* Temporary value of output frequency */
signed short sinpt_sum; [* Counter for sin pointer total */
signed short sin_pt; /* sin table pointer */
signed short sin_cut; /* Cut value for sin pointer generation */
Tiskaiaiaisiaisaishaiahisisiadsssiiiainisiaisdsssisiiaiaisisisidsisiaiaiaiaiaiaasiaiab]
/* Initialization function of motor control part  */
Tiskaiaiaisiaisaisahaiahisisiasssiiisiaisisisdasssiiiaiaisisisissiaiaiaiaiaiaiaasaiaiab]
void init_motor( void )
{
[* iio initialization */
g2bcr0 = Ox7f;
btsr = 0x00; [* all base timer stop */
g2bcr0 = 0x00; /* group?2 clock stop */
[* iio group?2 initialization */
g2bcr0 = Ox7f;
/* 01111111B */
 111111++--; (BCK1,0):Count Source Select bit */
<o ;11fl */
[* | +++++----; (DIV4-0):Count Source Division Ratio Select bit */
* | ; 11111:No Division */
I ; (IT):Base Timer Interrupt Select bit */
* ;  0:Bit 15 overflows */
g2bcrl = 0x02;
/* 00000010B */
1111111+ (RSTO):Base Timer Reset Cause Select Bit 0 */
1111 ;  0:The base timer is not reset by synchronizing  */
1 ; with the group 1 base timer reset */
 111111+---; (RST1):Base Timer Reset Cause Select Bit 1 */
* 111 ;  1:The base timer is reset by matching */
* 11111 ; with the G2POO0 register */
* 11111+-—--; (RST2):Base Timer Reset Cause Select Bit 2 */
* 11111 ; 0:The base timer is not reset */
1 . by applying "L"to the INT1 pin */
* 1111+ ; (b3):Reserved Bit. Set to "0". */
* 111+ ; (BTS):Base Timer Start Bit */
* 111 ; 0:Base timer is reset */
[* |+t ; (b6,5):Reserved Bit. Set to "0". */
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A S ; (PRP):Parallel Real-Time Port Funtion Select bit
I* ; O:RTP output mode */
g2pocr0 = 0x00;
g2po0 = CARR_SET-2; /* Carrier frequency setting */
g2pocr0 = 0x20;
/* 00100000B */
 11111+++--; (MOD2,1,0):0Operation Mode Select Bit */
* 11111 ; 000:Single waveform output mode */
~ 1111+ ; (PRT):Parallel Real-time Port Output Trigger */
* 1111 ; Select bit */
* 1111 ;  0:Not triggered... */
* 111+ ; (IVL):Output Initial Value */
* 111 ; 0:Outputs "L"as initial value */
* 1+ ; (RLD):G1POj Register Value Reload Timing Select Bit */
* 11 ;  1:Reloads the GiPOj register */
* 11 ; when the base timer is reset */
I ; (RTP):Real-time Port Function Select bit */
* | ; 0:Not used */
Al ; (INV):Inverse Output Function Select Bit */
I* ;  0:Output is not inversed */

g2pocrl = 0x00;
g2pocr2 = 0x00;
g2pocr3 = 0x00;
g2pocr4 = 0x00;

g2pol = CARR_SET;
g2po2 = CARR_SET;
g2po3 = CARR_SET;
g2pod = CARR_SET;

g2pocrl = 0x20;
g2pocr2 = 0x20;
g2pocr3 = 0x20;
g2pocr4 = 0x20;

g2fe = Ox1f;

[* iio group?2 interrupt initialization */

ilo6ie = 0x01;
ii06ir = 0x00;
iio6ie = 0x05;
iio6ic = 0x03;

[* Port setting */
ps7 = 0x69;

/* Enables functions for channel 0-4 */

[* Cycle of channel 1 */
[* Cycle of channel 2 */
[* Cycle of channel 3 */
[* Cycle of channel 4 */

/* Interrupt request is used for interrupt */

/* Interrupt request bit clear */
/* Enables an interrupt[PO20] */
/* Interrupt priority level setting */

[* iio group?2 output */
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/* interrupt enable */
_asm("fset i");

/* PWM output start */
g2bcrl = 0x12;

/* 00010010B */
I* e ; (BTS):Base Timer Start Bit */
I* ;  1:Base timer starts counting */
main_pro();
}
Tiskaiaiaisiaisaishaiahisisiadsssiiisiisisisdssisisiiaiaisisisssisiaiaiaisiaiaasiiab]
[* Operation example in the main processing */
/* Cut value calculation of sin table */

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

void main_pro( void )

{

/* sin cut value = 23040 * Output frequency / Carrier frequency */

[* 23040 = 360°* 64 */

sin_cut=(signed short)(((signed long)out_bin * 23040) / CARR_CLK);
}

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

[* Base timer interrupt processing */

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

void iio_int( void)

{
1106ir=0x00; /* Interrupt request clear */
angle(); /* Generation of sin table pointer */
i_con(); /* Calculation of PWM instruction value */
pwm_set(); /* Upper bound correction of PWM instruction value */
[* ->Timer setting */
}

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

[* Calculation of sin angle */

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

void angle( void )

{
sinpt_sum +=sin_cut; /* sin pointer total += sin cut value */
if(sinpt_sum > 23040) { /* Is it sin pointer total maximum value? */
* 23040 = 360°* 64 */
sinpt_sum -= 23040; /* sin pointer total maximum value correction */
}
sin_pt = sinpt_sum >> 6;/* sin pointer <- sin pointer total / 64 */
}
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/****************************************************/

[* Calculation of PWM duty */

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

void i_con( void)

{
/* PWM instruction value = (sin N * Carrier) */
pwm_a_w = (signed short)(((signed long)sin_tbl[sin_pt] * (signed long)(CARR_SET)) >> 15);
pwm_a_r = (signed short)(((signed long)sin_tbl[sin_pt + 180] * (signed long)(CARR_SET)) >> 15);
pwm_b_w = (signed short)(((signed long)sin_tbl[sin_pt + 90] * (signed long)(CARR_SET)) >> 15);
pwm_b_r = (signed short)(((signed long)sin_tbl[sin_pt + 270] * (signed long)(CARR_SET)) >> 15);

}

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

/* Module for base timer interrupt */

[* Setting of PWM data */

Tisieiaisiainisiasiaiaiaisinisiasiinisissiaiaisisiaisiasinisidsiainisidsiaiaiaisiiaiaiaale
void pwm_set(void)
{
/* A-phase PWM */
/* 1s the duty the maximum? */
if(0 > pwm_a w) {
g2pol = CARR_SET+1; /* Group2 Waveform Generation Register:"L" Output */
}else {
/* 1s the duty minimum? */
if(CARR_SET - DTT_SET < pwm_a_w) {
g2pol = 0; /* Group2 Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g2pol = CARR_SET - pwm_a_w;
/* Group2 Waveform Generation Register */

/* 1s the duty the maximum? */
if(0 > pwm_a r){
g2po2 = CARR_SET+1; /* Group2 Waveform Generation Register:"L" Output */
}else {
/* 1s the duty minimum? */
if(CARR_SET - DTT_SET < pwm_a_r) {
g2po2 = 0; /* Group2 Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g2po2 = CARR_SET - pwm_a_r;
/* Group2 Waveform Generation Register */
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/* B-phase PWM */
/* Is the duty the maximum? */
if(0 > pwm_b_w) {
g2po3 = CARR_SET+1; /* Group2 Waveform Generation Register:"L" Output */
}else {
/* 1s the duty minimum? */
if(CARR_SET - DTT_SET < pwm_b_w) {
g2po3 = 0; /* Group2 Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g2po3 = CARR_SET - pwm_b_w;
/* Group2 Waveform Generation Register */

}

/* 1s the duty the maximum? */
if(0 > pwm_b r) {
g2po4 = CARR_SET+1; /* Group2 Waveform Generation Register:"L" Output */
}else {
/* Is the duty minimum? */
if(CARR_SET - DTT_SET < pwm_b_r) {
g2po4 = 0; /* Group2 Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g2po4 = CARR_SET - pwm_b r;
/* Group2 Waveform Generation Register */

4.2. M32C/85

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

/* include file */

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

#include "sfr32¢85.h"

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

/* Function prototype declaration */
lisiaiaishnisiaiaiaisidiaiaiaiadiaiaiasiniaiaisiiaisaiiiaiaiaiiaid |
void init_motor( void );

void main_pro( void );

#pragma INTERRUPT/B iio_int

void iio_int( void );

void angle( void );

void i_con( void );
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void pwm_set( void );
Tiskaiaisisiaisishaiaiaisisiassiiiaiaisisiadasisiiaiaiaisiadaiaaiaiab
/* Define for sine wave output */
Tiskaiaisiaiaisisiaiaiaisisiassiiiaiaisisiaasiiiaiaiaiaiadaidaiaiab]
#define MCLK 30000000 /* Operation frequency:30MHz */
#define CARR_CLK 20000 [* Carrier frequency:20KHz */
#define C_DIV 1 /* Division rate of base timer */

#define CARR_SET MCLK /CARR_CLK/C_DIV [* Carrier cycle */
#define DTT_SET CARR_SET /20 /* Judgment value of "H" fixed section */

I* sin value table */

const short sin_tbl[720]

=
572, 1144, 1715, 2286, 2856, 3425, 3993, 4560, 5126, 5690,
6252, 6813, 7371, 7927, 8481, 9032, 9580, 10126, 10668, 11207,
11743, 12275, 12803, 13328, 13848, 14364, 14876, 15383, 15886, 16384,
16876, 17364, 17846, 18323, 18795, 19260, 19720, 20174, 20621, 21063,
21497, 21926, 22347, 22762, 23170, 23571, 23965, 24351, 24730, 25101,
25465, 25821, 26169, 26509, 26842, 27165, 27481, 27788, 28087, 28377,
28659, 28932, 29196, 29451, 29697, 29935, 30163, 30381, 30591, 30791
30982, 31164, 31336, 31498, 31651, 31794, 31928, 32051, 32165, 32270,
32364, 32449, 32523, 32588, 32643, 32688, 32723, 32748, 32763, 32767,
32763, 32748, 32723, 32688, 32643, 32588, 32523, 32449, 32364, 32270,
32165, 32051, 31928, 31794, 31651, 31498, 31336, 31164, 30982, 30791,
30591, 30382, 30163, 29935, 29697, 29451, 29196, 28932, 28659, 28378,
28087, 27788, 27481, 27166, 26842, 26510, 26169, 25821, 25465, 25101,
24730, 24351, 23965, 23571, 23170, 22762, 22347, 21926, 21497, 21063,
20621, 20174, 19720, 19260, 18795, 18323, 17847, 17364, 16877, 16384,
15886, 15383, 14876, 14364, 13848, 13328, 12803, 12275, 11743, 11207,
10668, 10126, 9580, 9032, 8481, 7927, 7371, 6813, 6252, 5690,
5126, 4560, 3993, 3425, 2856, 2286, 1715, 1144, 572, 0,
-572,-1143, -1715, -2286, -2856, -3425, -3993, -4560, -5126, -5690,
-6252, -6813, -7371, -7927, -8481, -9032, -9580,-10126,-10668,-11207,
-11743,-12275,-12803,-13328,-13848, -14364,-14876,-15383,-15886,-16384,
-16876,-17364,-17846,-18323,-18795, -19260,-19720,-20174,-20621,-21062,
-21497,-21926,-22347,-22762,-23170, -23571,-23965,-24351,-24730,-25101,
-25465,-25821,-26169,-26509,-26841, -27165,-27481,-27788,-28087,-28377,
-28659,-28932,-29196,-29451,-29697, -29935,-30163,-30381,-30591,-30791,
-30982,-31164,-31336,-31498,-31651, -31794,-31928,-32051,-32165,-32270,
-32364,-32449,-32523,-32588,-32643, -32688,-32723,-32748,-32763,-32767,
-32763,-32748,-32723,-32688,-32643, -32588,-32523,-32449,-32364,-32270,
-32165,-32051,-31928,-31794,-31651, -31498,-31336,-31164,-30982,-30791
-30591,-30382,-30163,-29935,-29698, -29451,-29196,-28932,-28659,-28378,
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-28087,-27788,-27481,-27166,-26842, -26510,-26169,-25821,-25465,-25101,
-24730,-24351,-23965,-23571,-23170, -22762,-22347,-21926,-21498,-21063,
-20621,-20174,-19720,-19260,-18795, -18323,-17847,-17364,-16877,-16384,
-15886,-15384,-14876,-14364,-13848, -13328,-12803,-12275,-11743,-11207,
-10668,-10126, -9580, -9032, -8481, -7927, -7371, -6813, -6252, -5690,
-5126, -4561, -3994, -3425, -2856, -2286, -1715, -1144, -572, O,

572, 1144, 1715, 2286, 2856, 3425, 3993, 4560, 5126, 5690,

6252, 6813, 7371, 7927, 8481, 9032, 9580, 10126, 10668, 11207,

11743, 12275, 12803, 13328, 13848, 14364, 14876, 15383, 15886, 16384,
16876, 17364, 17846, 18323, 18795, 19260, 19720, 20174, 20621, 21063,
21497, 21926, 22347, 22762, 23170, 23571, 23965, 24351, 24730, 25101,
25465, 25821, 26169, 26509, 26842, 27165, 27481, 27788, 28087, 28377,
28659, 28932, 29196, 29451, 29697, 29935, 30163, 30381, 30591, 30791
30982, 31164, 31336, 31498, 31651, 31794, 31928, 32051, 32165, 32270,
32364, 32449, 32523, 32588, 32643, 32688, 32723, 32748, 32763, 32767,
32763, 32748, 32723, 32688, 32643, 32588, 32523, 32449, 32364, 32270,
32165, 32051, 31928, 31794, 31651, 31498, 31336, 31164, 30982, 30791,
30591, 30382, 30163, 29935, 29697, 29451, 29196, 28932, 28659, 28378,
28087, 27788, 27481, 27166, 26842, 26510, 26169, 25821, 25465, 25101,
24730, 24351, 23965, 23571, 23170, 22762, 22347, 21926, 21497, 21063,
20621, 20174, 19720, 19260, 18795, 18323, 17847, 17364, 16877, 16384,
15886, 15383, 14876, 14364, 13848, 13328, 12803, 12275, 11743, 11207,
10668, 10126, 9580, 9032, 8481, 7927, 7371, 6813, 6252, 5690,

5126, 4560, 3993, 3425, 2856, 2286, 1715, 1144, 572, O,

-572, -1143, -1715, -2286, -2856, -3425, -3993, -4560, -5126, -5690,

-6252, -6813, -7371, -7927, -8481, -9032, -9580,-10126,-10668,-11207,
-11743,-12275,-12803,-13328,-13848, -14364,-14876,-15383,-15886,-16384,
-16876,-17364,-17846,-18323,-18795, -19260,-19720,-20174,-20621,-21062,
-21497,-21926,-22347,-22762,-23170, -23571,-23965,-24351,-24730,-25101,
-25465,-25821,-26169,-26509,-26841, -27165,-27481,-27788,-28087,-28377,
-28659,-28932,-29196,-29451,-29697, -29935,-30163,-30381,-30591,-30791,
-30982,-31164,-31336,-31498,-31651, -31794,-31928,-32051,-32165,-32270,
-32364,-32449,-32523,-32588,-32643, -32688,-32723,-32748,-32763,-32767,
-32763,-32748,-32723,-32688,-32643, -32588,-32523,-32449,-32364,-32270,
-32165,-32051,-31928,-31794,-31651, -31498,-31336,-31164,-30982,-30791
-30591,-30382,-30163,-29935,-29698, -29451,-29196,-28932,-28659,-28378,
-28087,-27788,-27481,-27166,-26842, -26510,-26169,-25821,-25465,-25101,
-24730,-24351,-23965,-23571,-23170, -22762,-22347,-21926,-21498,-21063,
-20621,-20174,-19720,-19260,-18795, -18323,-17847,-17364,-16877,-16384,
-15886,-15384,-14876,-14364,-13848, -13328,-12803,-12275,-11743,-11207,
-10668,-10126, -9580, -9032, -8481, -7927, -7371, -6813, -6252, -5690,
-5126, -4561, -3994, -3425, -2856, -2286, -1715, -1144, -572, O,
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signed short pwm_a_w; /* Instruction value of A one-phase PWM */
signed short pwm_a_r; /* Instruction value of A two-phase PWM */
signed short pwm_b_w; /* Instruction value of B one-phase PWM */
signed short pwm_b_r; [* Instruction value of B two-phase PWM */

signed short out_bin = 40; /* Temporary value of output frequency */

signed short sinpt_sum; [* Counter for sin pointer total */
signed short sin_pt; /* sin table pointer */
signed short sin_cut; /* Cut value for sin pointer generation */

/* Initialization function of motor control part  */

void init_motor( void )

{
/* iio initialization */
glbcr0 = Ox7f;

/* 01111111B */
* 111111++-; (BCKZ1,0):Count Source Select bit */
<ol & B *
[* | +++++-----; (DIV4-0):Count Source Division Ratio Select bit */

* | ; 11111:No Division */
A S ; (IT):Base Timer Interrupt Select bit */

I* ;  0:Bit 15 overflows */

glbcrl = 0x02;

/* 00000010B */
 1111111+-; (RSTO):Base Timer Reset Cause Select Bit 0 */
111 ;  0:The base timer is not reset by synchronizing */
1111 X with the group 1 base timer reset */
111111+ (RST1):Base Timer Reset Cause Select Bit 1 */

* 1111 ;  1:The base timer is reset by matching */
~ 1 ; with the G2POO register */
* 11111+ (RST2):Base Timer Reset Cause Select Bit 2 */
RN . 0:The base timer is not reset */
1 by applying "L"to the INT1 pin */
~ 11+ : (b3):Reserved Bit. Set to "0". */
o+ ; (BTS):Base Timer Start Bit *
1 ;  0:Base timer is reset */
L R ; (b6,5):Reserved Bit. Set to "0". */

[* A ; (PRP):Parallel Real-Time Port Funtion Select bit  */

I* ; O:RTP output mode */

glpocr0 = 0x00;

glpo0 = CARR_SET-2; /* Carrier frequency setting */

glpocr0 = 0x20;

/* 00100000B */
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* 11111+++-; (MOD2,1,0):Operation Mode Select Bit */
* 11111 ;  000:Single waveform output mode */
~ 11+ ; (PRT):Parallel Real-time Port Output Trigger */
= 11 ; Select bit */
* 111 ;  0:Not triggered... */
~ 111+ ; (IVL):Output Initial Value */
* 111 ; 0:Outputs "L"as initial value */
|+ ; (RLD):G1POj Register Value Reload Timing Select Bit */
* 11 ;  1:Reloads the GiPQj register */
* 11 ; when the base timer is reset */
[* | +-----—--- ; (RTP):Real-time Port Function Select bit */
* | ; 0:Not used */
A S ; (INV):Inverse Output Function Select Bit */
I* ; 0:Output is not inversed */
glpocr4d = 0x00;
glpocr5 = 0x00;
glpocr6 = 0x00;
glpocr7 = 0x00;
glpo4 = CARR_SET; /* Cycle of channel 1 */
glpo5 = CARR_SET; /* Cycle of channel 2 */
glpo6 = CARR_SET; /* Cycle of channel 3 */
glpo7 = CARR_SET; /* Cycle of channel 4 */
glpocr4 = 0x20;
glpocr5 = 0x20;
glpocr6 = 0x20;
glpocr7 = 0x20;
glfe = Oxf1; /* Enables functions for channel 0-4 */
[* iio group?2 interrupt initial set */
iio3ie = 0x01; /* Interrupt request is used for interrupt */
iio3ir = 0x00; /* Interrupt request bit clear */
iio3ie = 0x05; /* Enables an interrupt[PO20] */
iio3ic = 0x03; /* Interrupt priority level setting */

[* Port setting */
ps8 = 0xOf; /* iio output */

[* interrupt enable */
_asm("fset i");

/* PWM output start */

glbcrl = 0x12;

/* 00010010B */
I* e ; (BTS):Base Timer Start Bit */

RJJO5B0761-0100/Rev.1.00 2005.03 Page 26 of 32



RENESANS Ma2CI83 85

I/O

I* ;  1:Base timer starts counting */

main_pro();

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

[* Operation example in the main processing */
[* Cut value calculation of sin table */

/.
[FFrxH* * k% * k% * k% * k% * k% * k% * k% nn/

void main_pro( void )

{
/* sin cut value = 23040 * Output frequency / Carrier frequency */
[* 23040 = 360°* 64 */
sin_cut=(signed short)(((signed long)out_bin * 23040) / CARR_CLK);
}
Tiskaiaiaisiaisaishaiahisisiadsssiiisiaisisisdassisiiaiaisisisidsisiaiaiaiaiaiaasaiiab]
[* Base timer interrupt processing */

void iio_int( void)

{

ii03ir=0x00; /* Interrupt request clear */

angle(); /* Generation of sin table pointer */

i_con(); /* Calculation of PWM instruction value */

pwm_set(); /* Upper bound correction of PWM instruction value */
} [* ->Timer setting */

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

[* Calculation of sin angle */

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

void angle( void )

{
sinpt_sum +=sin_cut; /* sin pointer total += sin cut value */
if(sinpt_sum > 23040) { /* Is it sin pointer total maximum value? */
* 23040 = 360°* 64 */
sinpt_sum -= 23040; /* sin pointer total maximum value correction */
}
sin_pt = sinpt_sum >> 6;/* sin pointer <- sin pointer total / 64 */
}
[ KRR KKK KK KKK KKK KKK KKK KKK KKK KKK III KKK IS SIIS*K|
[* Calculation of PWM duty */

void i_con( void )
{
/* PWM instruction value = (sin N * Carrier) */
pwm_a w = (signed short)(((signed long)sin_tbl[sin_pt] * (signed long)(CARR_SET)) >> 15);

RJJO5B0761-0100/Rev.1.00 2005.03 Page 27 of 32



RENESANS Ma2CI83 85

I/O

pwm_a_r = (signed short)(((signed long)sin_tbl[sin_pt + 180] * (signed long)(CARR_SET)) >> 15);
pwm_b_w = (signed short)(((signed long)sin_tbl[sin_pt + 90] * (signhed long)(CARR_SET)) >> 15);
pwm_b_r = (signed short)(((signed long)sin_tbl[sin_pt + 270] * (signed long)(CARR_SET)) >> 15);

/****************************************************/
/* Module for base timer interrupt */
[*  Setting of PWM data */

Tisieisisiainisiasiaiaiaisinisiasiiniaidsiaiaisisiaisiasinisidsiainisidsiaiaiaisisiaiaiaal
void pwm_set(void)
{
/* A-phase PWM */
/* 1s the duty the maximum? */
if(0 > pwm_a w) {
glpod4 = CARR_SET+1; /* Waveform Generation Register:"L" Output */
}else {
/* 1s the duty minimum? */
if(CARR_SET - DTT_SET < pwm_a_w) {
glpo4d = 0; /* Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
glpod4 = CARR_SET - pwm_a_w;
/* Waveform Generation Register */

/* Is the duty the maximum? */
if(0 > pwm_a r){
glpo5 = CARR_SET+1; /* Waveform Generation Register:"L" Output */
}else {
/* 1s the duty minimum? */
if(CARR_SET - DTT_SET < pwm_a_r) {
glpo5 =0; /* Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g1lpo5 = CARR_SET - pwm_a_r;
/* Waveform Generation Register */

/* B-phase PWM */
/* 1s the duty the maximum? */
if(0 > pwm_b_w) {
glpo6 = CARR_SET+1; /* Waveform Generation Register:"L" Output */
}else {
/* Is the duty minimum? */
if(CARR_SET - DTT_SET < pwm_b_w) {
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glpo6 = 0; /* Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
g1lpo6 = CARR_SET - pwm_b_w;
/* Waveform Generation Register */

}

/* 1s the duty the maximum? */
if(0 > pwm_b _r) {
glpo7 = CARR_SET+1; /* Waveform Generation Register:"L" Output */
}else {
/* Is the duty minimum? */
if(CARR_SET - DTT_SET < pwm_b_r) {
glpo7 =0; /* Waveform Generation Register:"H" Output */
}else {
/* minimum < duty < maximum */
glpo7 = CARR_SET - pwm_b r;
/* Waveform Generation Register */
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