To our customers,

Old Company Name in Catalogs and Other Documents

On April 1!, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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motor_stop()
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motor_pid()

PID

PID

motor_pset()

411.2
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system_stop()
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filters()

current_pwm()

PID

PID

init_PORT()

init_0SC()

CPU
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start_ TWO()

stop_TWO()
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PWM

PWM
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TMO00

16

start_TMO00()
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16

stop_TMO0O()

TMO00
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start RTPMO01()

stop_RTPMO01()
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init_AD()
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A/ID
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0-5. 2 2
start_AD() A/ID A/D
init_WDTM()
init_TM50() TM50 1ms 8
wait()
init_TM51() TM51 143ms 8
start_TM51() TM51 8
INTPO_on() INTPO
INTTWOUD_on() INTTWOUD
INTTWOUD_ off() INTTWOUD
INTTWOCM3_on() INTTWOCM3
INTTWOCM3_off() INTTWOCM3
INTTM51_on() INTTM51
int_speed()
int_faulta()
int_carrier()
int_twOcm3() AID PWM
int_TM51()
4.11.3
0-6.
print_error() LED
get_sw() MC-10
speed_print() LED
led_print() LED
led_set() LED LED
wait()
startup_disp() LED LED
vol2speed()
get_vol() MC-I0
init_PORT() MC-10
init_TM50() TM50 8
start_TM50() TM50 8
wait_TM50() TM50
clear_ WDTM() WDT
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4-12. motor_init
|
init_TM50()
init. PORT() TM50
/0 \
\ init_TM51()
init_OSC() TM51
\
init_WDTM()
1 start_TM51()
init_TWO() TM51
\
] INTTM51_on()
init_TMOO0()
TMOO [
‘ start_AD()
init RTPMO1() A/D
| INTPO_on()
init_AD()
A/D
\ RETURN
4-13. motor_start

motor_start()

init_openloop()

start_ TWO()

PID

PID

PWM

start_TMO00()
TMO0

start_ RTPMO01()

INTTWOUD_on()
« )

INTTWOCM3_on()
« )

set_TWO()
PWM

RETURN
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4-14. motor_stop

( motor_stop() )

RETURN

4-15.

motor_rotation

motor_rotation()

CCw

Ccw

Ccw

CCwW

( RETURN )
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4-16.

PID

motor_pid

motor_pid()

PID

PID

PWM

RETURN
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motor_pset

MOTOR_SPEED

PID_INTERVAL

TM51

!

PWM_LIMIT

)

MODE

KRP KRI KRD KIP Kill

KID

Krp Kri Krd Kip Kii
Kid

L

RETURN
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4-18.

system_restart

system_restart()

set_TWO()
PWM

RETURN

4-19.

system_stop

system_stop()

INTTWOUD_off()

INTTWOCM3_off()

stop_RTPMO01()

stop_TWO0()
PWM

stop_TMO0O()
TMOO0

system_stop()

4-20.

init_openloop

init_openloop()

RETURN

¥
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4-21. init_PORT

(" init_PORT() )

RETURN

4-22. init_OSC

CPU

RETURN

4-23. init_TWO

( initTwoQ )

( RETURN )

4-24. start._ TWO

start_TWO()

( RETURN )
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4-25. PWM set_TWO

set_TWO()

PWM

RETURN

4-26. stop_TWO

stop_TWO0()

( RETURN )

4-27.

init_TMO0

(" init_T™M0OO() )

( RETURN )

4-28.

start_TMOO

start_TMO00()

RETURN

4-29.

stop_TMOO

stop_TMO0O()

( RETURN )
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4-30. init_ RTPMO1

init_ RTPMOZ()

PWM

)

RETURN

4-31. set_ RTPMO1

set_ RTPMO01()

RETURN

4-32. start_ RTPMO1

start_ RTPMO01()

RETURN

4-33. stop_RTPMO1

stop_RTPMO01()

TR

RETURN

4-34. AID init_AD

init_AD()

i

A/D

)

RETURN
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4-35. A/D

start_AD

start_AD()

RETURN

4-36.

init. WDTM

init_WDTM()

JERE

RETURN

4-37. 8

TM51

init_TM51

init_TM51()

i

1.43 ms

]

RETURN

4-38. 8

TM51

start_TM51

start_TM51()

i

RETURN

4-39. 8

TM50

init_TMS50

init_TM50()

i

1ims

RETURN

)
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4-40.

INTPO_on

INTPO_on()

RETURN

4-41. INTTWOUD_on
4-42. INTTWOUD_off
4-43. INTTWOCMS3_on
4-44, INTTWOCMS3_off

INTTWOCM3_off()

RETURN

)
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4-45. INTTMS51_on

INTTM51_on()

RETURN

4-46. wait

wait()

VRl

TM51

TM51
WDT

( RETURN )

4-47. int_faulta

int_faulta()

i

system_stop()

:

RETURN

4-48. int_TM51

int_TM51()

i

filters()

system_stop()

> ‘

current_pwm()
PID

RETURN
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4-49.

1 4

int_carrier

BEMF

0

system_stop()

set_ RTPMO1L()

RETURN

RETURN

system_stop()

RETURN

system_restart()

system_stop()

RETURN RETURN

t

PID

set_ RTPMO01()

wait()

system_restart()

RETURN
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48

2 4

int_carrier

30°

30°

.

30°

AID

( RETURN )

30°
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4-51. 3 4 int_carrier
(o)
RPM
PWM

PWM
PWM

RPM
A/ID RPM

A/D

A

( RETURN )
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4-52.

4 4

int_carrier

30° —‘

30°
30°

30°

A/D
30°

AID
PID

A/ID

hl

hl

RETURN

system_stop()

RETURN
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4-53.

int_twOcm3

<>

AID
AID
A/ID
A/D

-

A

PWM

PWM

} A

RETURN
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52

4-54, filters

RETURN

4-55. PID

current_pwm

current_pwm()

PID

RETURN

4-56. int_TM51

filters()

system_stop()

>
«

current_pwm()
PID

RETURN
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4.12

4.12.1
[ ]
4-7. LV
PWM_F_MIN 5
PWM_F_MAX PWM_BASE_REF
STARTUP_METHOD_REF PWM_START
T_KNEE_REF 0.75
T_END_REF 1.50
RPMO_REF 60
RPM1_REF 100
RPM2_REF 200
|_REFO_REF 140
|_REF1_REF 160
|_REF2_REF 160
PWMO_REF PWM 100
PWM1_REF PWM 100
PWM2_REF PWM 100
PWM_F_START PWM 10
ADGAIN_REF A/D 1.0
ADOFFSET_REF AD 0
MAXCURRENT_REF 1024
MINCURRENT_REF 10
MAXSPEED_REF 5000
MINSPEED_REF 300
|_RATE_MAX_REF 900
RPM_RATE_MAX_REF 2000
KRP_REF_REF Kp 0.05
KRI_REF_REF Ki 0.02
KRD_REF_REF Kd 0.01
KIP_REF_REF Kp 0.10
KIl_REF_REF Ki 0.04
KID_REF_REF Kd 0.02
CLIMIT 700
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4.12.2

4-8.
FLG_ON 1
FLG_OFF 0
cw 0
CCwW 1
ERROR_NONE 0x00
ERROR_HALL 0x01 Hall IC
ERROR_OC 0x02
ERROR_MOTOR 0x04
ERROR_S_OC 0x08
MOTOR_SPEED 0x01
PID_INTERVAL 0x10 PID
MODE 0x12
KRP 0x20 Kp
KRI 0x21 Ki
KRD 0x22 Kd
KIP 0x23 Kp
Kil 0x24 Ki
KID 0x25 Kd
WDTE_CLR Oxac WDT
CURRENT_START 0x01
PWM_START 0x02
NOTABLE_START 0x03
SPEED_CMD 0x01
|_CMD 0x02
V_CMD 0x03
AD_ISHUNT 5
UNIT_RPM 2343750
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4.12.3

4-9.
PWM_BASE_REF PWM 1000 PWM
PWM_F_REF PWM 0
PWM_DTM_REF 0
IN 1
ouT 0
CLEAR 0
SET 1
INV_OFF 1/0
INV_ON 0/1
INVERTER_SW P54
INVERTER_SW_MODE PM54
INTPO PMO00
IMS_DATA 0xc8
WDTM_SET WDT 0x6f
P_OFF 0x3f
P_STOP 0x15
P_T1 0x36
P_T2 Oxle
P_T3 0x1b
P_T4 0x39
P_T5 ox2d
P_T6 0x27
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4.13
4.13.1
4-10. 1 2

AD_VOL A/D 4 MCIO
IN 1
ouT 0
CLEAR 0
SET 1
KEY_WAIT 10
SwW P7&0xf
SW2 PM73 START/STOP
Sw3 PM72 FORWARD
sw4a PM71 REVERSE
SW5 PM70 MODE
LD_LEDO PM64 LED
LD_LED1 PM65
LD_LED2 PM66
LD_LED3 PM67
LD_DATA PM4 LED
START_SW 0x7
STOP_SW 0x7
FORWARD_SW cw 0xb
REVERSE_SW ccw Oxd
MODE_SW Oxe
START_TR 0x01
STOP_TR 0x02
FORWARD_TR 0x04 Ccw
REVERSE_TR 0x08 ccw
MODE_TR 0x10 MODE
LED_O LED 0xcO0 “0”
LED_1 0cf9 “1”
LED_2 Oxa4 “pn
LED_3 0xb0 “3”
LED_4 0x99 “4n
LED_5 0x92 “5”
LED_6 0x82 “6”
LED_7 0xf8 “7”
LED_8 0x80 “8”
LED_9 0x98 “g”
LED_O 0xcO0 “0” ‘0"
LED_| Oxcf “”
LED_C 0xc6 “Cc”
LED_H 0x89 “H”
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4-10. 2
LED_A LED 0x88 “A”
LED_L 0xc7 "L
LED_ Oxff “
LED_S 0x92 “S”
LED_E 0x86 “E”
LED_F 0x8e “F"
LED_P 0x8c “p”
LED_dot ox7f

4.14
4141
4-11. 2

sys_flag char
err_flag char
stop_wait char
cw_ccw_flag char
cw_ccw_wait char
maxed_flags unsigned char
print_cnt unsigned int
pwm_ff int PWM PWM
pwm_ff o int PWM PWM
m_speed int rpm
krp_ref float Kp
kri_ref float Ki
krd_ref float Kd
en float
en_1 float
en_2 float
kip_ref float Kp
kii_ref float Ki
kid_ref float Kd
ec float
ec 1 float
ec_2 float

startup_method

unsigned char

I_ref float
I_ref o float
|_measured float
speed_ref int
speed_ref_o int
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4-11.

maxspeed int
minspeed int
dspeed_ref_max int
dl_ref_max float
RPM_rate_max float
|_rate_max float
t_knee float
t_end float
RPMO float
RPM1 float
RPM2 float
I_ref0 float
I_refl float
I_ref2 float
PWMO float PWM
PWM1 float PWM
PWM2 float PWM
adgain float A/ID
adoffset float AID
maxcurrent float
mincurrent float
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4.14.2
4-12.
old_hdata char Hall IC Hall IC
speed_flag char
int_cnt unsigned int
pid_cnt unsigned int PID
pwm_base int PWM PWM
old_ff int PWM pwm_ff
up_flag char
capture_flag char
clk_flag char
old_clk unsigned int
new_clk unsigned int
mvn_f float
startdelay char
start_flag char
cy_time int PID
cmd_mode char
dpwm_ff_max int PWM
4.15
4.15.1
4-13.
ad_flag char
led_data[ ] char LED LED
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4.16
ROM  1F3Dh
RAM  320h
G
BLDCM 120 BEMF_AD
uPD78F0714
2007/05/10

motor.h

NEC Micro Systems,Ltd
*/

#ifdef LOW
*

/* For Pittman motor */
#define PWM_F_MIN 5
#define PWM_F_MAX PWM_BASE_REF

I* *
#define STARTUP_METHOD_REF PWM_START

#define T_KNEE_REF 2.0
#define T_END_REF 4.0
#define RPMO_REF 100
#define RPM1_REF 200
#define RPM2_REF 300
#define |_REFO_REF 140
#define |_REF1_REF 160
#define |_REF2_REF 160
#define PWMO_REF 180
#define PWM1_REF 185
#define PWM2_REF 190
I* NOTABLE_START */

#define SYNC_DEF_REF 500
#define PWM_F_START 10
/*ald GuUl ¥

#define ADGAIN_REF 4.0
#define ADOFFSET_REF 0
#define MAXCURRENT_REF 1023
#define MINCURRENT_REF 10
#define MAXSPEED_REF 5000
#define MINSPEED_REF 300
I* *

I* *

#define |_RATE_MAX_REF 900
#define RPM_RATE_MAX_REF 2000
* AID PWM%*10 */
I* | RPM #define */

#define KRP_DEF_REF 0.05
#define KRI_DEF_REF 0.02
#define KRD_DEF_REF 0.01
I* PWM *

#define KIP_DEF_REF 0.025
#define KIl_DEF_REF 0.010
#define KID_DEF_REF 0.005

*

#else
1

/* For Oriental motor */
#define PWM_F_MIN 5
#define PWM_F_MAX PWM_BASE_REF

I* *
#define STARTUP_METHOD_REF PWM_START /*

#define T_KNEE_REF 0.75
#define T_END_REF 15
#define RPMO_REF 60
#define RPM1_REF 100
#define RPM2_REF 200
#define |_REFO_REF 140
#define |_REF1_REF 160
#define |_REF2_REF 160
#define PWMO_REF 100
#define PWM1_REF 100
#define PWM2_REF 100
I* NOTABLE_START */

#define SYNC_DEF_REF 500
#define PWM_F_START 70
I+ ald GUl ¥

#define ADGAIN_REF 1.0
#define ADOFFSET_REF 200
#define MAXCURRENT_REF 1023
#define MINCURRENT_REF 10

I* PWM_START CURRENT_START NOTABLE_START */
I* */

I* */

I* RPM */

I* RPM */

I* RPM */

I* */

/*mA = Gain*(A/D - Offset) */
I**

*mA*/

I*mA*/

I* RPM */

1* RPM */

/*dl_int/sec */
/* RPM/sec */

/*dI_ints/dRPM error */
I*dl_ints/RPM error */
/*dI_ints/d(dRPM error) */

I* dPWM/dI_error */
I* dPWM/I_error */
I* dPWM/d(derror) */

I* *
I* *

PWM_START CURRENT_START NOTABLE_START */
I* */
I* *

I* RPM */
I* RPM */
I RPM */

/* mA = Gain*(A/D - Offset) */
I

I*mA*/

I*mA */

60
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#define MAXSPEED_REF
#define MINSPEED_REF

I ¥

I *
#define |_RATE_MAX_REF
#define RPM_RATE_MAX_REF

I* A/D

I* | RPM #define */

#define KRP_DEF_REF
#define KRI_DEF_REF
#define KRD_DEF_REF

I PWM *
#define KIP_DEF_REF

#define KIl_DEF_REF
#define KID_DEF_REF

I+

#endif
#define CLIMIT

#define AD_CH1
#define AD_CH2
#define AD_CH3
#define AD_ISHUNT
#define AD_VOL

[* b+

3000 /* RPM */

300 I* RPM */

900 I*dl_int/sec */

3000 /* RPM/sec */
PWM%*10 */

0.02 1*dI_ints/dRPM error */

0.01 /* dI_ints/RPM error */

0 I*dI_ints/d(dRPM error) */

0.9 [* dPWM/dI_error */

0.9 I* dPWM/I_error */

0 I* dPWM/d(derror) */

*

1024 1*1024 */

3 * U+

6 * v

7 * W ¥/

5 /¥ ISHUNT *

4 /* VoL *

B

#define CW 0 I* *
#define CCW 1 I* */
#define ERROR_NONE 0x00
#define ERROR_HALL 0x01 /* Hall IC */
#define ERROR_OC 0x02 I* */
#define ERROR_MOTOR 0x04 I* */
#define ERROR_S_OC 0x08 I* *
#define MOTOR_SPEED 0x01 I* */
#define PID_INTERVAL 0x10 /*PID */
#define PWM_LIMIT 0x11 I* PWM */
#define MODE 0x12
#define KRP 0x20 FKp ¥
#define KRI 0x21 FKio
#define KRD 0x22 FKd ¥
#define KIP 0x23 FKp ¥
#define KlI 0x24 FKio
#define KID 0x25 FKd ¥
#define WDTE_CLR Oxac
#define CURRENT_START 0x01
#define PWM_START 0x02
#define NOTABLE_START 0x03
#define SPEED_CMD 0x01
#define |_CMD 0x02
#define V_CMD 0x03
I
m_speed x[rpm] = ( 60[s] * 78.125[Krps] )/6
T T
T T
1 1 Halllc(6)
1 T™M00

*
#define UNIT_RPM
#define CARRIRE_DEF_CONST
#define SPEED_CAL_CONST

I *

extern char
extern int
extern int
extern int
extern char
extern char
extern char
extern char
extern unsigned char
extern int
extern int
extern float
extern float
extern float
extern float
extern float
extern unsigned char
extern float
extern float
extern float
extern float
extern float
extern float
extern int
extern float
extern float

1 78.125[KHz]

781250 /*2 */

50000

100000

sys_flag; I* */
speed_ref; I* */
speed_ref_o;

m_speed; I* *
stop_wait; I*

cw_ccw_wait; I* */
cw_ccw_flag; I* */
rr_flag; I*

maxed_flags;

pwm_ff;

pwm_ff_o;

I_ref;

I_ref_o;

I_measured;

kip_ref, kii_ref, kid_ref;
krp_ref, kri_ref, krd_ref;
startup_method;
t_knee;

t_end;

RPMO, RPM1, RPM2;
I_ref0, I_refl, I_ref2;
PWMO, PWM1, PWM2;
adgain;

adoffset;

maxcurrent, mincurrent;
|_rate_max, RPM_rate_max;

*/

*/
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extern float

extern int

extern int

extern unsigned int
extern unsigned int

I* *

void motor_init(void);
void motor_start(void);
void motor_stop(void);
void motor_rotation(char);
void motor_pid(void);

di_ref_max;
dspeed_ref_max;
maxspeed, minspeed;
print_cnt;
ad_data_vol;

char motor_pset(unsigned char, long);

* *
*
BLDCM 120 BEMF_AD
uPD78F0714
2007/06/26
motor.c

NEC Micro Systems,Ltd
*

#pragma sfr
#pragma di
#pragma ei

#pragma INTERRUPT INTPO
#pragma INTERRUPT INTTWOUD
#pragma INTERRUPT INTTWOCM3
#pragma INTERRUPT INTTM51

*
#include "motor.h"

*
#define ADDATA_MIN
#ifdef LOW

#define ADDATA_100
#define ADDATA_200
#define ADDATA_300
#define ADDATA_400
#define ADDATA_E_2
#define ADDATA_500
#define ADDATA_600
#define ADDATA_700
#define ADDATA_800
#define ADDATA_900
#define ADDATA_1000
#else

#define ADDATA_100
#define ADDATA_200
#define ADDATA_300
#define ADDATA_400
#define ADDATA_E_2
#define ADDATA_500
#define ADDATA_600
#define ADDATA_700
#define ADDATA_800
#define ADDATA_900
#define ADDATA_1000
#endif

#define ADDATA_MAX

I

#define CLEAR
#define SET

#define FLG_OFF
#define FLG_ON

#define INV_OFF
#define INV_ON

#define IN
#define OUT

#define INVERTER_SW
#define INVERTER_SW_MODE
#define INTPO

#define IMS_DATA
#define WDTM_SET

#define P_OFF
#define P_STOP
#define P_T1
#define P_T2
#define P_T3
#define P_T4
#define P_T5

int_faulta rbl 1*
int_carrier b2 /*
int_twOcm3 rb3 /*A/D
int_TM51 rbl I* ISHUNT

0x1900
0x3200
0x4b00
0x6400
0x7400
0x7d00
0x9600
0xaf00

0xc800
0xel00
0xfa00

% 464<<6 */

0x1900
0x3200
0x4b00
0x6400
0x7400
0x7d00
0x9600
Oxaf00

0xc800
0xel00
Oxfa00

% 464<<6 */

OxfccO

*
0
1

N
>

*/

-
=
2

P54 I %
PM54 1 */
PMO00 I *

0oxc8

Ox6f

Ox3f * *
0x15

0x36 I*
Oxle I*
Ox1b I*
0x39 I*
ox2d I*

1U-> V¥
2U->WH
3VoaWH
4V U
5WoU¥

*

*
*
*

62

U18912CA1VOAN




#define P_T6 0x27 I* 6W—V*
* *
#define FLG_START 1
#define FLG_WAIT 2
#define CRO1_ADD 3 * *
* TMO0 */
I* *
#define PWM_BASE_REF 1000 * PWM *
#define PWM_F_REF 0 I* PWM *
#define PWM_DTM_REF 200 1% */
#define INTERVAL_BASE 10 /* 1ms = 100[us] * INTERVAL_BASE *
#define TIME_OUT 10000 /*1s =100[us] * TIME_OUT */
I* *
* *
const unsigned char sync_tbl[2][6] = { I* */
{P_T1,P_T6,P_T5,P_T4, P_T3,P_T2}, * */
{P_T1,P_T2,P_T3,P_T4,P_T5, P_T6}
h
* *
char sys_flag; I* *
int m_speed; I* *
static char cw_ccw_flag; I* *
char err_flag = FLG_OFF; I* *
unsigned char maxed_flags; I* 7-6-5 RPM-
static char up_flag = FLG_OFF; * *
char stop_wait; I* */
char cw_ccw_wait; I* */
static char cmd_mode = SPEED_CMD;
static float mvn_f; I* */
static float en,en_1,en_2; I* */
static float ec,ec_1,ec_2; I* */
int maxspeed = MAXSPEED_REF;
int minspeed = MINSPEED_REF;
I* *
float RPM_rate_max = RPM_RATE_MAX_REF; /* RPM/sec */
float I_rate_max =I|_RATE_MAX_REF; I*dI_int/sec */
static int dpwm_ff_max = PWM_BASE_REF /10; * pwm *
int dspeed_ref_max; I* */
float dl_ref_max;
I* RPM */
float krp_ref = KRP_DEF_REF; /*dl_ints/dRPM error *
float kri_ref = KRI_DEF_REF; /*dI_ints/RPM error */
float krd_ref = KRD_DEF_REF; /*dl_ints/d(dRPM error)  */
I* PWM */
float kip_ref = KIP_DEF_REF; /* dPWM/dI_error *
float kii_ref = KII_DEF_REF; I* dPWM/I_error */
float kid_ref = KID_DEF_REF; /* dPWM/d(derror) *
float adgain = ADGAIN_REF;
int adoffset = ADOFFSET_REF;
float maxcurrent = MAXCURRENT_REF;
float mincurrent = MINCURRENT_REF;
* *
I* *

#define TABLESIZE 60

static unsigned int

pwm_ff_table[TABLESIZE];

static float I_ref_table[TABLESIZE];
static int sync_def_table[TABLESIZE];
static int i_sync;

static int i_sync_max, i_sync_skip;
static unsigned char startdelay;

unsigned char

startup_method = STARTUP_METHOD_REF;

float t_knee = T_KNEE_REF;

float t_end = T_END_REF;

float RPMO = RPMO_REF;

float RPM1 = RPM1_REF;

float RPM2 = RPM2_REF;

float I_ref0 = |_REFO_REF;

float |_refl = |_REF1_REF;

float I_ref2 =1_REF2_REF;

float PWMO = PWMO_REF;

float PWM1 = PWM1_REF;

float PWM2 = PWM2_REF;

I* *

static char start_flag;

static char sync_sw; I*

static char sync_flag; I* */
static unsigned int sync_cnt; I* x100 us
static unsigned int sync_def; I* x100 us

static unsigned int

cy_time = 150 * INTERVAL_BASE;

static unsigned int int_cnt; I* *
static unsigned int pid_cnt;

static unsigned char pid_flag;

unsigned int print_cnt;
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static char speed_flag = FLG_OFF;
static unsigned int speed_cnt; 1*30 *
static unsigned int clk_cnt; I* */
static unsigned int new_clk, old_clk;
int m_speed;
int speed_ref = 0; I* *
int speed_ref_o;
float I_ref;
float I_ref_o;
float I_measured;
unsigned int ad_data_shunt;
unsigned int ad_data_vol;
int pwm_ff;
int pwm_ff_o;
const unsigned int pwm_base = PWM_BASE_REF; /* PWM 1000 */
static char ad_read_flag = FLG_ON;
static char ad_flag = FLG_OFF;
static unsigned char ad_port;
static unsigned int ad_int_cnt;
* *
static void init_PORT(void);
static void init_OSC(void);
static void init_TWO(void);
static void init_TMO0O(void);
static void init_RTPMO1(void);
static void init_AD(void);
static void init_TM50(void);
static void init_TM51(void);
static void init_WDTM(void);
static void init_openloop(void);
static void start_AD(void);
static void start_TWO(void);
static void start_TMO0O(void);
static void start_TM51(void);
static void start_RTPMO01(void);
static void stop_TWO(void);
static void stop_TMO0O(void);
static void stop_RTPMO1(void);
static void INTPO_on(void);
static void INTTM51_on(void);
static void INTTWOUD_on(void);
static void INTTWOCM3_on(void);
static void INTTWOUD_off(void);
static void INTTWOCM3_off(void);
static void set_TWO(unsigned int);
static void set_RTPMO1(unsigned char);
static void wait(unsigned int);
static void system_restart(void);
static void system_stop(void);
static void filters(void);
static void current_pwm(void);
I* *
I
*
S
________________________________ */
void
motor_init(void) {
init_PORT(); I */
init_OSC(); * *
init_WDTM(); /* WDTM *
init_TWO(); * *
init_TM00(); I* TMO00 *
init_RTPMO1(); I* *
init_AD(); I AID *
init_TM50(); I* TM50 *
init_TM51(); * TM51 *
dspeed_ref_max = (int)(RPM_rate_max/10.0);
dl_ref_max = |_rate_max/(float)10.0;
start_TM51();
INTTM51_on();
start_AD(); I* AID */
INTPO_on(); I* INTPO */
EI);
}
L
void
motor_start(void) {
init_openloop();
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INVERTER_SW =INV_ON; /* INVERTER
m_speed =0;

en_1 =0.0;

en =0.0;

ec_1 =0.0;

ec =0.0;

mvn_f =0.0;

int_cnt =0;

pid_cnt =0;

pid_flag = CLEAR;
print_cnt =0;

ad_int_cnt =0;

sys_flag =FLG_ON;
start_flag =FLG_ON
stop_wait = FLG_OFF;
cw_ccw_wait = FLG_OFF;
speed_flag = FLG_OFF;
err_flag = ERROR_NONE;
startdelay =0

sync_flag = FLG_START;
sync_sw =1;

sync_def = (unsigned int)sync_def_table[0]
sync_cnt =sync_def;
i_sync =0

pwm_ff = pwm_ff_table[0];
start_TWO();

start_TMOO();
start_RTPMOL1();

INTTWOUD_on(); 4
INTTWOCM3_on(); ” AID
set_TWO(pwm_base - pwm_ff); * PWM
set_RTPMO1(sync_tbl[cw_ccw_flag][3]);
wait(2);
set_RTPMO1(sync_tbl[cw_ccw_flag][5]);
wait(20);
set_RTPMO1(sync_tbl[cw_ccw_flag][0]);
}
¥ e
................................ *
void
motor_stop(void) {
stop_wait = FLG_ON;
}
e —
________________________________ *
void

motor_rotation(char dir) {
switch(dir) {
case CW:
if(cw_ccw_flag == CCW) {
cw_ccw_wait = FLG_ON;
cw_ccw_flag = CW;
break;
default:
if(cw_ccw_flag == CW) {
cw_ccw_wait = FLG_ON;
cw_ccw_flag = CCW;

void

motor_pid(void) {
unsigned int tmp, new_tmp, old_tmp;
static float dI_ref;

if(speed_flag == FLG_ON){ I*
speed_flag = FLG_OFF;
if(start_flag == FLG_OFF){
CM3MKWO = SET,
tmp = clk_cnt;
new_tmp = new_clk;
old_tmp = old_clk;
CM3MKWO = CLEAR;

if(sync_flag == FLG_OFF){
speed_cnt = (tmp>>2); /%30
if(new_tmp < old_tmp){
tmp = (Oxffff - old_tmp) + new_tmp + 1;
Jelse{
tmp = new_tmp - old_tmp;

h
m_speed = (int)(UNIT_RPM/(long)tmp);

Jelse{
m_speed = (int)(SPEED_CAL_CONST/(long)tm
speed_cnt = (tmp>>2); /%30

h

up_flag = FLG_ON;

*

*
*

*/

*

p);
*
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Yelse{
start_flag = FLG_OFF; I* *
b
b
if(pid_flag == SET) {
if(pid_cnt >=cy_time){ /*cy_time*1ms */
pid_cnt =0;
if(up_flag == FLG_ON) { I* */
up_flag = FLG_OFF;
if((sys_flag != FLG_OFF) && /* */
(stop_wait != FLG_ON) && /* */
(cw_ccw_wait != FLG_ON))X{/* */
maxed_flags = 0; I* */
switch(cmd_mode) {
case V_CMD: I* pwm  GUI */
I* *
speed_ref = m_speed;
I* *
I_ref = |_measured;
I* *
if (pwm_ff_o - pwm_ff) > dpwm_ff_max) {
pwm_ff += dpwm_ff_max;
maxed_flags |= 0x20; I* 5 %
} else if ((pwm_ff_o - pwm_ff) < -dpwm_ff_max) {
pwm_ff -= dpwm_ff_max;
maxed_flags |= 0x20; I* 5 %
}else{
pwm_ff = pwm_ff_o;
break;
case |_CMD: * *
I* GUI *
I* *
speed_ref = m_speed;
I* *
if (I_ref_o - I_ref) > dl_ref_max) {
I_ref +=dI_ref_max;
maxed_flags |= 0x40; /* 6
}elseif ((I_ref_o - I_ref) < -dI_ref_max) {
I_ref -=dI_ref_max;
maxed_flags |= 0x40; /* 6
}else{
I_ref = I_ref_o;
b
break;
case SPEED_CMD: * *
I* *
if (speed_ref_o - speed_ref) > dspeed_ref_max) {
speed_ref += dspeed_ref_max;
maxed_flags |= (unsigned char)(0x80); /* 7 %
} else if ((speed_ref_o - speed_ref) < -dspeed_ref_max) {
speed_ref -= dspeed_ref_max;
maxed_flags |= (unsigned char)(0x80); /* 7 %
}else{
speed_ref = speed_ref_o;
b
en_2=en_1;, /* *
en_l=en; I* */
en = (float)(speed_ref - m_speed); /* *
I* */
di_ref = (krp_ref*(en - en_1)
+ kri_ref*en
+ krd_ref*((en - en_1) - (en_1 - en_2)));
WDTE = WDTE_CLR;
if (dI_ref > dI_ref_max) {
di_ref = dI_ref_max;
maxed_flags |= 0x40; I* 6 *
}else{
if (dI_ref < -dl_ref_max) {
di_ref = -dI_ref_max;
maxed_flags |= 0x40; I* 6 *
b
I8
I_ref +=dI_ref;
break;
b
b
b
b
b
}
)
________________________________ */
char

motor_pset(unsigned char com, long data) {
char status = 1;

switch(com) {

case MOTOR_SPEED:
speed_ref_o = (int)data;
break;

case PID_INTERVAL:
if(sys_flag == FLG_OFF) {
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cy_time = (unsigned int)((int)data*INTERVAL_BASE);

}else {
status = 0;

break;
case PWM_LIMIT:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status =-1;
}else{
dpwm_ff_max = (unsigned int)data;
h
}else{
status = 0;
break;
case MODE:
if(sys_flag == FLG_OFF) {
cmd_mode = (char)data;
}else{
status = 0;

break;
case KRP:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status =-1;
}else{
krp_ref = (float)data / 1000;
h
}else{
status = 0;

break;
case KRI:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status = -1;
}else{
kri_ref = (float)data / 1000;
h
}else{
status = 0;
break;
case KRD:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status =-1;
}else{
krd_ref = (float)data / 1000;
h
}else{
status = 0;

break;
case KIP:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status =-1;
}else{
kip_ref = (float)data / 1000;
h
}else{
status = 0;
break;
case KIl:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status = -1,
}else{
kii_ref = (float)data / 1000;
h
}else{
status = 0;

break;
case KID:
if(sys_flag == FLG_OFF) {
if(data < 0) {
status =-1;
}else {
kid_ref = (float)data / 1000;

}else{
status = 0;

break;
default:
status = -1,

b

return(status);

*
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static void
system_restart(void) {
m_speed =0;
en_1 =0
en =0;
ec_1 =0.0;
ec =0.0;
mvn_f =0.0;
pid_cnt =0
pid_flag = CLEAR;
print_cnt =0
int_cnt =0;
ad_int_cnt =0
start_flag =FLG_ON;
speed_flag = FLG_OFF;
cw_ccw_wait = FLG_OFF;
sync_flag =FLG_START;
sync_sw =1;
sync_def = (unsigned int)sync_def_table[0];
sync_cnt =sync_def;
i_sync =0;
pwm_ff = pwm_ff_table[0];
I_ref = |_measured;
speed_ref = (int)RPM2;
startdelay =0;
set_TWO(pwm_base - pwm_ff); I* PWM */
set_RTPMO1(sync_tbl[cw_ccw_flag][3]);
wait(2);
set_RTPMO1(sync_tbl[cw_ccw_flag][5]); I* *
wait(20);

set_RTPMO1(sync_tbl[cw_ccw_flag][0]);

WDTE = WDTE_CLR;

static void
system_stop(void) {
pwm_ff = 0;
INVERTER_SW = INV_OFF; I* INVERTER */
INTTWOUD_off();
INTTWOCM3_off();
stop_RTPMO1();
stop_TWO();
stop_TMO0();
sys_flag = FLG_OFF;
stop_wait = FLG_OFF;
cw_ccw_wait = FLG_OFF;
cw_ccw_flag =Cw,
m_speed =0; I* 0 *

static void

init_openloop(void) {
unsigned char jj;
float t_def, RPM_def;
int ii;

ii
t_def

0;
0;

while (t_def <t_end) {
WDTE = WDTE_CLR;
if (t_def <t_knee) {
RPM_def = RPMO + ((RPM1 - RPMO)/ t_knee) * t_def;
}else{
RPM_def = RPM1 + ((RPM2 - RPM1)/(t_end-t_knee)) * (t_def - t_knee);

b
t_def += (float)(5.0/RPM_def); /* */
ii++;

h

I* i_sync_skip */
i_sync_skip = (int)(ii/TABLESIZE)+1;

ii=0;
t_def = 0;

while (t_def <t_end) {
WDTE = WDTE_CLR,;

ji = (unsigned char)(ii / i_sync_skip);

if (t_def <t_knee) { /* */
RPM_def = RPMO + ((RPM1-RPMO)/(t_knee)) * t_def;
sync_def_table[jj] = (int)(CARRIRE_DEF_CONST/RPM_def);
pwm_ff_table[jj] = (unsigned int)(PWMO + ((PWM1-PWMO0)/t_knee) * t_def);

I_ref_table[jj] =1_ref0 + ((I_ref1-I_ref0)/t_knee) * t_def;
}else{ * */
RPM_def = RPML1 + ((RPM2-RPML1)/(t_end-t_knee)) * (t_def - t_knee);

sync_def_table[jj] = (int)(CARRIRE_DEF_CONST/RPM_def);
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pwm_ff_table[jj] = (unsigned int)(PWML1 + (PWM2-PWM1)/(t_end-t_knee)) * (t_def - t_knee));
I_ref_tablefjj] = I_refl + ((I_ref2-I_ref1)/(t_end-t_knee)) * (t_def - t_knee);
h
t_def += (float)((double)sync_def_table[jj] * 100e-6); /* */
if (jj >= (TABLESIZE-1)){
t_def = (float)(t_end + 1.0); /* — */
h
ii++;
h
i_sync_max =ii- 1; /* */
}
e —

static void

filters(void) {
unsigned int x_filt, reg;
static float u_filt;

if(sys_flag == FLG_OFF) {
reg = ADCR;
Jelse{
reg = ad_data_shunt; /10 A/D */

x_filt = reg>>6;

I_measured = (float)x_filt;
WDTE = WDTE_CLR;

static void

current_pwm(void) {

#define STARTLAG 250
unsigned int  pwm_tmp;

if (startup_method == CURRENT_START) {

startdelay = STARTLAG; I* */
}else{
I* */

startdelay++;
if (startdelay > STARTLAG) {
startdelay = STARTLAG;

h

if((sys_flag != FLG_OFF) && I */
(stop_wait != FLG_ON) && * */
(cw_ccw_wait |= FLG_ON) && I */
(cmd_mode != V_CMD) && I PWM */
(startdelay == STARTLAG)
)
I* PWM PID *
ec_2=ec_1; I* */
ec_1l=ec; I* )

ec = |_ref - I_measured;

mvn_f = kip_ref*(ec - ec_1);
mvn_f += kii_ref*ec;
mvn_f +=kid_ref*((ec - ec_1) - (ec_1 - ec_2));

I* dpwm 1

pwm_tmp =pwm_ff + (unsigned int)mvn_f;

if(pwm_tmp > PWM_F_MAX){ /* limit */
pwm_tmp = PWM_F_MAX;

} else if(pwm_tmp < PWM_F_MIN){
pwm_tmp = PWM_F_MIN;

pwm_ff = pwm_tmp;

}else {/* */
I_ref = I_measured;
speed_ref = m_speed;
ec=0;
ec_2=0;
ec_1=0;

static void
init_PORT(void) {
INTPO = IN; I* */

INVERTER_SW_MODE = OUT; /* INVERTER ! *
INVERTER_SW = INV_OFF; /* INVERTER */
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static void

init_OSC(void) {
IMS = IMS_DATA, * *
WDTE = WDTE_CLR;
while(OSTC 1= 0x1f); I */
PCC = 0x00; I* *
MCM.0 =1, X1 */
VSWC.1=1;

static void
init_TWO(void) {
TCLO2
TCLO1
TCLOO
IDEV02
IDEVO1
IDEV00
TWOM
TWOTRGS
TWO0OC )
TWOCM3 PWM_BASE_REF;
TWOCMO = PWM_BASE_REF - PWM_F_REF;
TWOCM1 = PWM_BASE_REF - PWM_F_REF;
TWOCM2 = PWM_BASE_REF - PWM_F_REF;
TWODTIME =PWM_DTM_REF; I* */
TWOBFCM3 = PWM_BASE_REF;
TWOBFCMO = PWM_BASE_REF - PWM_F_REF;
TWOBFCM1 = PWM_BASE_REF - PWM_F_REF;
TWOBFCM2 = PWM_BASE_REF - PWM_F_REF;
}

static void
start_TWO(void) {

TWOC.7 = SET; I* */
}

static void
stop_TWO(void) {

TWOC.7 = CLEAR; I* */
}

static void

>

20 MHz *

I *

LLeLoLeeeee

set_TWO(unsigned int duty) {
TWOBFCMO = duty;
TWOBFCM1 = duty;
TWOBFCM2 = duty;

static void
init_TMOO0(void) {
CRCO00 = 0x00; /* CRO1 *
PRMO0O01 = SET;
PRMO000 = CLEAR; I* 78.125 kHz */
}

static void
start_TMO0O(void) {
TMIF00 = CLEAR;

TMCO00 = 0x04; I* */
}
static void
stop_TMOO(void) {
TMCO00 = CLEAR; I* */
}
[ e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, */
static void
init_RTPMO1(void) {
RTPMO1 = 0x3f; I* */
RTPCO1 = 0x20; 6 x1 */
DCCTLO1 = 0xcO0; 1* PWM *
RTBLO1 = Ox3f; I* */
}
static void
start_RTPMO1(void) {
RTPCO01.7 = SET; I* */
}
static void
stop_RTPMO1(void) {
RTPCO01.7 = CLEAR; I* */
}
static void
set_RTPMO1(unsigned char data) {
RTBLO1 = data; I* *

CRO1 =TMO00 + CRO1_ADD;

TMIFO1 = CLEAR; I *
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static void
init_AD(void) {
ADS = AD_ISHUNT;
ADM = 0x04;
}

static void
start_AD(void) {
ADIF = CLEAR;
ADCS = SET;
while(ADIF != SET);

static void

init_WDTM(void) {
WDTE = WDTE_CLR;
WDTM = WDTM_SET;

static void

init_TM51(void) {
TMC51 = 0x00;
TCL51 = 0x05;
CR51 =28;

}

static void

start_TM51(void) {
TMIF51 = CLEAR;
TCE51 = SET;

static void
init_TM50(void)

TCL50 = 0x06;
CR50 =78;

static void
wait(unsigned int cnt) {
unsigned int i;

for(i=0;i<cnt;i++) {
TMIF50 = CLEAR;
TCES50 = SET;
while(TMIF50 != SET);
TCES50 = CLEAR;
WDTE = WDTE_CLR;

/* SHUNT */
/*3.6us */

*

PWM TIMER

/*19.53KHz */
/*1.43ms ¥/

/*1ms */

*/

*/

static void
INTPO_on(void) {
PPRO = 0;
EGNO=1;
PIFO = CLEAR;
PMKO = CLEAR;

static void

INTTWOUD_on(void) {
UDIFWO = CLEAR;
UDMKWO = CLEAR;

static void
INTTWOUD_off(void)

UDMKWO = SET;
UDIFWO = CLEAR;
}

*
*
*
*

*/
*/

*/
*/

*/

*/
*/
*/
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static void

INTTWOCM3_on(void) {
CM3IFWO0 = CLEAR;
CM3MKWO = CLEAR;

static void

INTTWOCM3_off(void) {
CM3MKWO = SET;
CMB3IFWO = CLEAR;

static void

INTTM51_on(void) {
TMIF51 = CLEAR;
TMMKS51 = CLEAR;

}

I

I*

*/

¥ e

__interrupt void

int_faulta(void) {
err_flag = ERROR_OC;
system_stop(); I* */

__interrupt void
int_carrier(void) {

static char cnt_flag;

static unsigned int cnt;

unsigned char j_sync;
I* *

#define CHG_PAT_LOW() \
ifcw_ccw_flag==CwW){ \
switch(++sync_sw){ \

case 1:
case 2:
case 3:
case 4:
case 5:
default:

b

Yelse{
switch(++sync_sw){ \

E

case 1:
case 2:
case 3:
case 4:
case 5:
default:

\

ad_port = AD_CH3; RTBLO1 = P_T1, break; \
ad_port = AD_CH1; RTBLO1 = P_T6; break; \
ad_port = AD_CH2; RTBLO1 = P_T5; break; \
ad_port = AD_CH3; RTBLO1 = P_T4; break; \
ad_port = AD_CH1; RTBLO1 = P_T3; break; \
sync_sw =0; \
ad_port = AD_CH2; RTBLO1 = P_T2; \
\

\

ad_port = AD_CH3; RTBLO1 = P_T1, break; \
ad_port = AD_CH2; RTBLO1 = P_T2; break; \
ad_port = AD_CH1; RTBLO1 = P_T3; break; \
ad_port = AD_CH3; RTBLO1 = P_T4; break; \
ad_port = AD_CH2; RTBLO1 = P_T5; break; \
sync_sw =0; \
ad_port = AD_CH1; RTBLO1 = P_T6; \

CRO1 =TMO00 + CRO1_ADD; \
TMIFO1 = CLEAR;

#define CHG_PAT_HIGH()
if(cw_ccw_flag == CW){

\
\

switch(++sync_sw){ \

case 1:
case 2:
case 3:
case 4:
case 5:
default:

h

Yelse{
switch(++sync_sw){ \

b

case 1:
case 2:
case 3:
case 4:
case 5:
default:

B
\

ad_port = AD_CH3; RTBLO1 = P_T1, break; \
ad_port = AD_CH2; RTBLO1 = P_T2; break; \
ad_port = AD_CH1; RTBLO01 = P_T3; break; \
ad_port = AD_CH3; RTBLO1 = P_T4; break; \
ad_port = AD_CH2; RTBLO1 = P_T5; break; \
sync_sw =0; \
ad_port = AD_CH1; RTBLO1 = P_TS6; \
\

\

ad_port = AD_CH3; RTBLO1 = P_T1; break; \
ad_port = AD_CH1; RTBLO1 = P_T6; break; \
ad_port = AD_CH2; RTBLO1 = P_T5; break; \
ad_port = AD_CH3; RTBLO1 = P_T4; break; \
ad_port = AD_CH1; RTBLO1 = P_T3; break; \
sync_sw =0; \
ad_port = AD_CH2; RTBLO1 = P_T2; \

CRO1 =TMO0O + CRO1_ADD; \
TMIFO1 = CLEAR;

*/

*/
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print_cnt++; I* *
if(pid_flag == SET) {
pid_cnt++; I*PID */
h
if(sync_flag == FLG_OFF){ I* BEMF */
if(++int_cnt > TIME_OUT){ * */
if(stop_wait == FLG_ON){ I* *
system_stop();
return;
}else if(cw_ccw_wait == FLG_ON){ I* */

pid_flag = CLEAR;
set_RTPMO1(P_STOP);
wait(10);
system_restart();
return;

Jelse {
err_flag = ERROR_MOTOR;
system_stop();
return;

b

h

if((stop_wait != FLG_OFF) || (cw_ccw_wait != FLG_OFF)){

set_RTPMO1(P_OFF);
return;

if(cnt_flag == FLG_ON){
if(--cnt )
int_cnt=0;
cnt_flag = FLG_OFF;
ad_read_flag = FLG_ON;
#ifdef LOW
CHG_PAT_LOW();

#else
CHG_PAT_HIGH();
#endif
}
Jelse{
if(ad_flag == FLG_ON){
ad_flag = FLG_OFF;
cnt_flag = FLG_ON;
cnt = (speed_cnt*7)/8;
h
b
return;

b

if(stop_wait |= FLG_OFF){ *
system_stop();
return;

h

if(cw_ccw_wait = FLG_OFF){
system_restart();
return;

h

if(sync_flag == FLG_START) I*
if(--sync_cnt == 0){
speed_flag = FLG_ON;
ad_read_flag = FLG_ON;

/*30 *
/*30 */

*/

* *

*
* *

*
sync_flag = FLG_WAIT; I *
m_speed = (int)RPM2; * *
cnt_flag = FLG_OFF;
Yelsef

j_sync = (unsigned char)(i_sync /i_sync_skip);
sync_def = (unsigned int)sync_def_table[j_sync];
if (startup_method == CURRENT_START) {

I_ref = |_ref_table[j_sync];
}else{

pwm_ff = pwm_ff_table[j_sync];
i_sync++;

b

#ifdef LOW
CHG_PAT_LOW();
#else
CHG_PAT_HIGH();
#endif
sync_cnt = sync_def; I* */
I8
Jelse{
if(cnt_flag == FLG_ON){ I* 30 Wi
if(--cnt == O){ I* *
sync_flag = FLG_OFF;
cnt_flag = FLG_OFF;
ad_read_flag = FLG_ON;
#ifdef LOW
CHG_PAT_LOW();
#else
CHG_PAT_HIGH();
#endif
pid_flag = SET;

Jelse{
int_cnt++;
if(ad_flag == FLG_ON){ I */
speed_cnt = sync_def>>1;
cnt = speed_cnt;

U18912CA1VOAN




cnt_flag = FLG_ON; I* 30 ¥
ad_flag = FLG_OFF;
int_cnt=0;
}else if(--sync_cnt == 0){ I* */
ad_read_flag = FLG_ON;
#ifdef LOW
CHG_PAT_LOW();
#else
CHG_PAT_HIGH();
#endif
sync_cnt = sync_def;
Jelse{
if(int_cnt > TIME_OUT){ * ¥
err_flag = ERROR_MOTOR;
system_stop();
return;

b
b

h
WDTE = WDTE_CLR;

return;

__interrupt void
int_twOcm3(void)

unsigned int
unsigned int

set_f;
ad_data;
unsigned char adch_backup;

ad_int_cnt++;
adch_backup = ADS; /* */

if(ad_read_flag == FLG_ON){

ADS = ad_port;

ADIF = CLEAR;

while(ADIF != SET);

ad_data = ADCR; I* *
b

ADS = AD_ISHUNT;

ADIF = CLEAR,;

while(ADIF I= SET);

ad_data_shunt = ADCR; I* */

ADS = AD_VOL;
ADIF = CLEAR;

if(ad_read_flag == FLG_ON){
if((ADDATA_300 < ad_data) && (ad_data < ADDATA_600)){ /* 300 - 600 */
if(cw_ccw_flag == CW){
switch(sync_sw){

case 0:
case 2:
case 4:
if(ad_data < ADDATA_E_2){ I* *
old_clk =new_clk;
new_clk =TMO0O0;
clk_cnt =ad_int_cnt;
ad_int_cnt =0;
ad_read_flag =FLG_OFF; I AID *
ad_flag =FLG_ON; I */
speed_flag =FLG_ON; I* */
b
break;
case 1:
case 3:
default:
if(ad_data > ADDATA_E_2){ I *
ad_read_flag =FLG_OFF; * AID */
ad_flag =FLG_ON; I */
b
Jelse{
switch(sync_sw){
case 1:
case 3:
case 5:
if(ad_data < ADDATA_E_2){
old_clk =new_clk;
new_clk = TMO0O0;
clk_cnt =ad_int_cnt;
ad_int_cnt =0;
ad_read_flag = FLG_OFF;
ad_flag =FLG_ON;
speed_flag =FLG_ON;
h
break;
case 0:
case 2:
default:
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if(ad_data > ADDATA_E_2){
ad_read_flag = FLG_OFF;
ad_flag =FLG_ON;

while(ADIF != SET);
ad_data_vol = ADCR;

ADS = adch_backup; /* */
ADIF = CLEAR;

if((stop_wait == FLG_OFF) && (cw_ccw_wait == FLG_OFF))}{
I* PWM */
set_f = pwm_base - pwm_ff;
TWOBFCMO = set_f;
TWOBFCML1 = set
TWOBFCM2 = set_f;
h

WDTE = WDTE_CLR; * *

return;

__interrupt void
int_TM51(void) {

filters();
I* SOFTWARE */
#if 1
if(I_measured > CLIMIT) {
err_flag = ERROR_S_OC;
system_stop();
h
#endif
current_pwm();

}
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4.17

BLDCM 120 BEMF_AD

uPD78F0714
2007/05/11
main_mcio.c

NEC Micro Systems,Ltd
*

#pragma sfr

#include "motor.h"
#include "sub_mcio.h"

%

*

void

main(void) {
unsigned char sw;
unsigned char tmp_sw = 0;

I* *
motor_init();
init_PORT();
init_TM50();

* *
motor_pset(MODE, V_CMD);
motor_pset(PID_INTERVAL, 150); I*PID 150 ms */
motor_pset(KRP,  50);
motor_pset(KRI, 20);
motor_pset(KRD, 10);

* RPM-Kp
* RPM-Ki
* RPM-Kd

1000
1000
1000

startup_disp();

while(1) {
clear_WDTM();
vol2speed();
speed_print(200);
sw = get_sw();
if(sys_flag == FLG_ON) {
if((cw_ccw_wait == FLG_OFF) &&
(stop_wait == FLG_OFF)) {
if(sw !=tmp_sw) {
switch(sw) {
case STOP_TR:
case FORWARD_TR:
case REVERSE_TR:
default: ;
h
b

break;
break;
break;

motor_stop();
motor_rotation(CW);
motor_rotation(CCW);

motor_pid();
}else{
if(sw !I=tmp_sw) {
switch(sw) {
case START_TR: motor_start(); break;
case MODE_TR:

*/
*
*

if(ad_flag == FLG_ON){ I */
ad_flag = FLG_OFF; I* */
Yelsef I* */
ad_flag = FLG_ON; I* */
byreak;
default: ;
b
h
tmp_sw = sw;
b
return;
}
G
BLDCM 120 BEMF_AD )

uPD78F0714
2007/05/10
sub_mcio.h

NEC Micro Systems,Ltd
*

#define MIN_SPEED 200
#define MAX_SPEED 3200
#define FLG_OFF 0
#define FLG_ON 1
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#define CLEAR 0
#define SET 1
#define IN 1 I*
#define OUT 0 I*
#define KEY_WAIT 10
#define SW (P7&0x0f)

#define SW2 PM73
#define SW3 PM72
#define SW4 PM71
#define SW5 PM70
#define LD_LEDO PM64
#define LD_LED1 PM65
#define LD_LED2 PM66
#define LD_LED3 PM67
#define LD_DATA PM4
#define START_SW ox7
#define STOP_SW ox7

#define FORWARD_SW  0xb
#define REVERSE_SW Ooxd

#define MODE_SW Oxe
#define START_TR 0x01 I*
#define STOP_TR 0x02

#define FORWARD_TR 0x04
#define REVERSE_TR 0x08
#define MODE_TR 0x10

#define REAL 0
#define REF 1
#define DOT_REF 2

*/

#define DOT_OFF 0
#define DOT_ON 1
#define LED_O 0xcO /* LED */
#define LED_1 0xf9
#define LED_2 Oxa4
#define LED_3 0xb0
#define LED_4 0x99
#define LED_5 0x92
#define LED_6 0x82
#define LED_7 0xf8
#define LED_8 0x80
#define LED_9 0x98
#define LED_O 0xc0 I*0O.C. */
#define LED_C 0xc6
#define LED_| oxcf *1 */
#define LED_H 0x89 /* HALL */
#define LED_A 0x88
#define LED_L 0oxc7
#define LED_ Oxff e *
#define LED_S 0x92 /* SELF */
#define LED_E 0x86
#define LED_F 0x8e
#define LED_P 0x8c I*PC */
#define LED_dot ox7f I*. */
I* *
extern unsigned char ad_flag;
I* *
extern unsigned char get_sw(void);
extern void speed_print(unsigned int);
extern void init_PORT(void);
extern void init_TM50(void);
extern void vol2speed(void);
extern void startup_disp(void);
extern void clear_WDTM(void);
I* EOF -- */
*
BLDCM 120 BEMF_AD
uPD78F0714
2007/05/11
sub_mcio.c

NEC Micro Systems,Ltd

*/

#pragma sfr
#pragma stop
#pragma ei
#pragma di

#include "sub_mcio.h"
#include "motor.h"
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#f0

#define SPEED_MODE 1

#endif

static void led_print(unsigned int, unsigned char);
static void led_set(char, unsigned char);

static void start_TM50(void);

static void wait_TM50(void);

static void wait(int);

static void  print_error(char);

static unsigned int get_vol(char);

unsigned char ad_flag;

* */
const unsigned char led_data[10] = { I* */

LED_0, LED_1, LED_2, LED_3, LED_4,
LED_5, LED_6, LED_7, LED_8, LED_9
b

void
print_error(char eno) {
switch(eno){
case ERROR_HALL:
led_set(0, LED_H);
led_set(1, LED_A);
led_set(2, LED_L);
led_set(3, LED_L);
break;

case ERROR_OC:
led_set(0, LED_);
led_set(1, LED_O & LED_dot);
led_set(2, LED_C & LED_dot);
led_set(3, LED_);
break;

case ERROR_MOTOR:
led_set(0, LED_F);
led_set(1, LED_A);
led_set(2, LED_I);
led_set(3, LED_L);
break;

case ERROR_S_OC:
led_set(0, LED_S & LED_dot);
led_set(1, LED_);
led_set(2, LED_O & LED_dot);
led_set(3, LED_C & LED_dot);
break;

default:
led_set(0, LED_F);
led_set(1, LED_A);
led_set(2, LED_I);
led_set(3, LED_L);

STOP();
}
I

MC-I0
*

unsigned char
get_sw(void) {
inti;
unsigned char data, tmp;
static unsigned char start_stop_flag = FLG_OFF;

if(err_flag '= ERROR_NONE){
print_error(err_flag);

h

data = SW; 1% *
if(data != Oxf){
for(i=0;i<KEY_WAIT;X * */
tmp = SW; I* */
if(data == tmp){
i++;
Jelse{
i=0;
data = tmp;
}
wait(2);

}
if(sys_flag != FLG_OFF){
switch(data){
case STOP_SW:
if(start_stop_flag == FLG_OFF){
data = STOP_TR;
start_stop_flag = FLG_ON;

break;

case FORWARD_SW: data = FORWARD_TR; break;
case REVERSE _SW: data = REVERSE_TR; break;

case MODE_SW: data=MODE_TR; break;
default:

Jelsef
if((data == START_SW) && (start_stop_flag == FLG_OFF)){
data = START_TR;
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start_stop_flag = FLG_ON;
telse if(data == MODE_SW){
data = MODE_TR;
b
b

b
if(data == Oxf){ /* *

start_stop_flag = FLG_OFF; /* START STOP */
b

return(data);

}

I
Speed display

*

void

speed_print(unsigned int ms)

#ifdef SPEED_MODE
if((MODE_SW == SW) || (sys_flag == FLG_OFF)){
led_print((unsigned int)speed_ref_o, ad_flag);
Yelse{
if(print_cnt > (ms*13)){
led_print((unsigned int)m_speed, FLG_OFF);
print_cnt =0;
h
b
t#els
if((MODE_SW == SW) || (sys_flag == FLG_OFF)){
led_print((unsigned int)pwm_ff_o, ad_flag);
Yelsef
if(print_cnt > (ms*13)){
led_print((unsigned int)m_speed, FLG_OFF);
print_cnt = 0;
b

h
#endif
}

I
LED
*
static void
led_print(unsigned int data, unsigned char dot_flag) {
unsigned int tmp;
int flg = FLG_OFF;

tmp = (unsigned int)(data / 1000);

if(tmp 1= 0){ I* 0+
flg = FLG_ON; I */
led_set(0, led_data[tmp]);

Yelsef

led_set(0, LED_);

b
data %= 1000;
tmp = (unsigned int)(data / 100);

if((tmp !=0) || (flg == FLG_ON)){ I* 0 *
flg = FLG_ON;
led_set(1, led_data[tmp]);

Yelse{

led_set(1, LED.);

b
data %= 100;
tmp = (unsigned int)(data / 10);

if((tmp !=0) || (flg == FLG_ON)){ I* 0 *
led_set(2, led_data[tmp]);
Yelse{

led_set(2, LED_);

data %= 10;
if(dot_flag == FLG_OFF){
led_set(3, led_data[data]);
Yelse{
led_set(3, (unsigned char)(led_data[data])&LED_dot);
b

8 LED
no LED
data
*
static void
led_set(char no, unsigned char data)

unsigned char p;

P6 = 0x00;
P4 = data;

switch(no){ I* */

case 0: p = 0x80; break; /* *
case 1: p = 0x40; break;

case 2: p =0x20; break;

default: p = 0x10; break; /* */
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P6 = p;
1

*

#define SHIFT_BIT 2

void

vol2speed(void) {
unsigned int data;
unsigned long tmp;

if(ad_flag == FLG_OFF){
data = get_vol(SHIFT_BIT);
data = ((data - 3) * 12) + MINSPEED_REF;
if(data > MAXSPEED_REF){
data = MAXSPEED_REF;
}else if(data < MINSPEED_REF) {
data = MINSPEED_REF;

h
tmp = (UNIT_RPM / (unsigned long)data);
speed_ref_o = (int)(UNIT_RPM / tmp);

G
AID
*
static unsigned int
get_vol(char s_bit) {
unsigned int data;
unsigned char ads_backup;

if(sys_flag == FLG_OFF){
DI();
ads_backup = ADS;
ADS = AD_VOL;
ADIF = CLEAR;
while(ADIF != SET);
data = ADCR;
EI();
ADS = ads_backup;
ADIF = CLEAR;
}else{
DI();
data = ad_data_vol;
EIQ;
h

return((data>>(s_bit+6))&0x3ff);
}

1
ms
*/
static void
wait(int cnt) {
inti;

for(i=0;i<cnt;i++) {
start_TM50();
wait_TM50();
clear_WDTM();
h

return;

I*

*

void

startup_disp(void) {
led_set(0, LED_S);
led_set(1, LED_E);
led_set(2, LED_L);
led_set(3, LED_F);

wait(2000);
}
I* *
P
*
void
init_PORT(void) {

W2 = IN; /* START/STOP
SW3 = IN; /* FORWARD
SW4 = IN; /* REVERSE */
SW5 =IN; /* MODE
LD_LEDO = OUT, /* LED

LD_LED1 = OUT;
LD_LED2 = OUT;
LD_LED3 = OUT;

LD_DATA = OUT,; /* LED

8 50

*/
*/

*/

*
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void
init_TM50(void)
TCL50 = 0x06;

CR50 =78;
}

static void
start_TM50(void)

TMIF50 = CLEAR;
TCES50 = SET,
}

static void
wait_TM50(void)

while(TMIF50 != SET);
TCES50 = CLEAR;
}

void
clear_WDTM(void)
{

WDTE = WDTE_CLR;

/*1ms*

*

%

*/
*/

*
*/
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GUI 1/0 RS-232C
A.l GUI
A-1. GUI
uart_set() UART UART
UART
get_uart()
uart_read() UART UART
) UART

uart_wait() UART

uart_send() UART UART

int_uart() UART UART

set_error() UART

led_set() LED LED

startup_disp() LED LED

init_PORT() MC-10
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A2 GUI
A.2.1

A-2. GUI 1/2
IN 1
ouT 0
CLEAR 0
SET 1
LED 0 LED 0xcO “Q”
LED_1 0cf9 "1
LED_2 Oxa4 ‘2"
LED_3 0xb0 “3”
LED_4 0x99 “4”
LED_5 0x92 “5”
LED_6 0x82 “6”
LED_7 0xf8 e
LED_8 0x80 “8”
LED_9 0x98 “9”
LED_O 0xcO “0” ‘0"
LED_I Oxcf “”
LED_C 0xc6 “c”
LED_H 0x89 “H”
LED_A 0x88 “A”
LED_L 0xc7 "L
LED_ Oxff “
LED_S 0x92 “S”
LED_E 0x86 “E”
LED_F 0x8e “F”
LED_P 0x8c “P”
LED_dot ox7f
LD_LEDO PM64 LED
LD_LED1 PM65
LD_LED2 PM66
LD_LED3 PM67
LD_DATA PM4 Port that outputs data to LED
START_TR 0x01
STOP_TR 0x02
FORWARD_TR 0x04 Ccw
REVERSE_TR 0x08 CCw
MODE_TR 0x10 MODE
RTS P11
CTS P10
RX_BUFF_SIZE 6
MD_ERROR_HALL O0xFO
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A-2. GUI 2/2
MD_ERROR_OC OxF1
MD_ERROR_MOTOR OxF2
MD_CMD_START 0x20
MD_CMD_STOP 0x21
MD_CMD_RESET ox2f
MD_CMD_GETID 0x10
MD_CMD_GETVER 0x11
MD_CMD_SETSSPEED 0x30
MD_CMD_GETSSPEED 0x31
MD_CMD_SETPIDPARAM 0x40
MD_CMD_GETPIDPARAM 0x41
MD_CMD_GETPIDI 0x42
MD_CMD_GETPIDV 0x43
MD_CMD_SETPIDI 0x44
MD_CMD_SETPIDV 0x45
MD_CMD_GETSPEED 0x50
MD_CMD_GET_|_SHNT 0x60
MD_CMD_GET_PWM 0x61
MD_CMD_GET_|_CMD 0x62
MD_CMD_SETICMD 0x70
MD_CMD_SETVCMD 0x71
MD_CMD_SETSTART 0x72
MD_CMD_GETSTART 0x73
MD_CMD_SETLIMIT 0x74
MD_CMD_GETLIMIT 0x75
MY_ID 0x02
VER_MAJOR 0x01
VER_MINOR 0x00
VER_SEQ 0x01
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A3 GUI

A3.1

A-3. GUI

ad_flag char

led_data[ ] char LED LED

A4 GUI

BLDCM 120 BEMF_AD

uPD78F0714

GUI  GUI
2007/04/22
main_gui.c

NEC Micro Systems,Ltd
*

#pragma sfr

#include "motor.h"
#include "sub_gui.h"

I*

*

void

main(void) {
unsigned char sw;
unsigned char tmp_sw = 0;

I* *
motor_init();
init_PORT();
uart_set();
startup_disp();

I* *
motor_pset(PID_INTERVAL, 150); /*PID 150 ms */

while(1) {
clear_WDTM();
sw = get_uart();
if(sys_flag == FLG_ON) {
if((cw_ccw_wait == FLG_OFF) &&
(stop_wait == FLG_OFF)) {
if(sw I=tmp_sw) {
switch(sw) {
case STOP_TR: motor_stop(); break;
case FORWARD_TR: motor_rotation(CW); break;
case REVERSE_TR: motor_rotation(CCW); break;
default: ;
h
b

h
motor_pid();
}else {
if(sw !=tmp_sw) {
switch(sw) {
case START_TR: motor_start(); break;

default: ;
b
h
b
tmp_sw = sw;
b
return;

}
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*
BLDCM 120 BEMF_AD
uPD78F0714
GUl  GuUI
2007/04/03
sub_gui.h
NEC Micro Systems,Ltd

*
#define IN 1 I* *
#define OUT 0 I* *
#define CLEAR 0
#define SET 1
#define FLG_OFF 0
#define FLG_ON 1
#define START_TR 0x01
#define STOP_TR 0x02
#define FORWARD_TR 0x04
#define REVERSE_TR 0x08
#define MODE_TR 0x10
#define MD_ERROR_HALL 0xFO /* Hall IC
#define MD_ERROR_OC OxF1
#define MD_ERROR_MOTOR O0xF2
#define RTS P11
#define CTS P10
#define RX_BUFF_SIZE 6
#define MD_CMD_START 0x20 I* START
#define MD_CMD_STOP ox21
#define MD_CMD_RESET  Ox2f I* RESET
#define MD_CMD_GETID  0x10 1D
#define MD_CMD_GETVER 0x11 I*
#define MD_CMD_SETSSPEED 0x30
#define MD_CMD_GETSSPEED 0x31
#define MD_CMD_SETPIDPARAM 0x40
#define MD_CMD_GETPIDPARAM 0x41
#define MD_CMD_GETPIDI 0x42
#define MD_CMD_GETPIDV 0x43
#define MD_CMD_SETPIDI 0x44
#define MD_CMD_SETPIDV 0x45
#define MD_CMD_GETSPEED 0x50
#define MD_CMD_GET_I_SHNT 0x60
#define MD_CMD_GET_PWM 0x61
#define MD_CMD_GET_I_CMD 0x62
#define MD_CMD_SETICMD 0x70
#define MD_CMD_SETVCMD 0x71
#define MD_CMD_SETSTART 0x72
#define MD_CMD_GETSTART 0x73
#define MD_CMD_SETLIMIT 0x74
#define MD_CMD_GETLIMIT 0x75
#define MY_ID 0x02
#define VER_MAJOR 0x01
#define VER_MINOR 0x00
#define VER_SEQ 0x01
#define LD_LEDO PM64
#define LD_LED1 PM65
#define LD_LED2 PM66
#define LD_LED3 PM67
#define LD_DATA PM4
#define LED_O 0xc0 I* LED
#define LED_1 0xf9
#define LED_2 Oxa4
#define LED_3 0xb0
#define LED_4 0x99
#define LED_5 0x92
#define LED_6 0x82
#define LED_7 0xf8
#define LED_8 0x80
#define LED_9 0x98
#define LED_O 0xc0 /*0.C.
#define LED_C 0xc6
#define LED_I Ooxcf /*1
#define LED_H 0x89 I* HALL
#define LED_A 0x88
#define LED_L oxc7
#define LED_ Oxff e
#define LED_S 0x92 I* SELF
#define LED_E 0x86
#define LED_F 0x8e
#define LED_P 0x8c I*PC
#define LED_dot ox7f .
* *

*

I

/* UARTOO

I* STOP

I* PID
/*PID

I

*/

*
*
*

*/
*/

*/
*/

*
*

*/

*
*
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extern unsigned char get_uart(void);

extern void clear_WDTM(void);
extern void uart_set(void);
extern void init_PORT(void);
extern void startup_disp(void);
* EOF --*/
G
BLDCM 120 BEMF_AD
uPD78F0714
2007/04/03
sub_gui.c

NEC Micro Systems,Ltd

*/

#pragma sfr

#pragma INTERRUPT INTSROO int_uart rb1 /* UARTO0

#include "sub_gui.h"
#include "motor.h"

unsigned char uart00_data[RX_BUFF_SIZE]; /* UARTOO
unsigned char read_p, write_p; I*

static char uart_err_flag;

static unsigned char uart_read(void);

static unsigned char uart_wait(void);

static void uart_send(unsigned char);

static void led_set(unsigned char, unsigned char);
static void set_error(char);

#define WDTE_RESET ~ 0x00

%

*
*

*

I* *
I
UARTO00
*
void
uart_set(void) {
PM10 =1IN;
PM11 =O0UT;
PM13 =1IN;
PM14 =O0uUT;
RTS =1
P14 =1;
BRGC00 = 0x56; /% 115200 */
PS001 = CLEAR;
PS000 =CLEAR;
CLOO = SET; r8
SLOO = CLEAR;
POWEROO = SET,
TXEOO = SET;
RXEOO =SET,
STIFOO = SET;
SRIFO0 = CLEAR;
SRMKO00 = CLEAR,; * *
RTS =0;
read_p =0;
write_p =0
}
*
UART
*

unsigned char
get_uart(void) {
unsigned char data;

int ss, ref;

unsigned char hi, lo;

float shunt_volt;

float shunt_command;

float tmp_float;

int tmp_int;

I* *

#define GET16to(thevar) \

lo = uart_wait(); \
hi = uart_wait(); \

thevar = (((int)(hi))<<8) + lo;

#define SETUART(thevar) \
uart_send((char)(((int)(thevar))&0xff)); \
uart_send((char)((((int)(thevar))>>8)&0xff));

if(err_flag '= ERROR_NONE) {
set_error(err_flag);

b
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data = uart_read();

switch(data){

case MD_CMD_GETID: /* ID */
uart_send(data);
uart_send(MY_ID);
break;

case MD_CMD_GETVER: /* */
uart_send(data);
uart_send(VER_MAJOR);
uart_send(VER_MINOR);
uart_send(VER_SEQ);
break;

case MD_CMD_START: /* */
uart_send(data);
data = START_TR;

break;
case MD_CMD_STOP: I* */
uart_send(data);
data = STOP_TR;
break;
case MD_CMD_RESET: /* *
uart_send(data);
while(STIFOO != SET);
WDTM = WDTE_RESET;
break;
case MD_CMD_SETSSPEED: I* */
lo = uart_wait();
hi = uart_wait();
ss = ((int)hi<<8) + lo;
uart_send(data);
if(hi > 0x80){ [ CCW */
ss=~ss+1,;
data = REVERSE_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CCW;
Jelse{
data = FORWARD_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CW;
}
}
speed_ref_o =ss;
motor_pset(MODE, SPEED_CMD); /* *
break;
case MD_CMD_SETICMD:
lo = uart_wait();
hi = uart_wait();
ss = ((int)hi<<8) + lo;
uart_send(data);
if(hi > 0x80){ /% CCW */
ss=~ss+1;
data = REVERSE_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CCW;
Jelse{
data = FORWARD_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CW;
I_ref_o = (float)ss;
speed_ref = m_speed; I */
motor_pset(MODE, |_CMD); * */
break;
case MD_CMD_SETVCMD:
lo = uart_wait();
hi = uart_wait();
ss = ((int)hi<<8) + lo;
uart_send(data);
if(hi > 0x80){ [ CCW */
ss=~ss+1;
data = REVERSE_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CCW;
Jelsef
data = FORWARD_TR;
if(sys_flag == FLG_OFF){
cw_ccw_flag = CW;
}
}
pwm_ff_o =ss;
I_ref =1_measured;
speed_ref = m_speed; * *
motor_pset(MODE, V_CMD); I* */
break;
case MD_CMD_GETSSPEED: I* *

uart_send(data);

ss = speed_ref;

if(cw_ccw_flag == CCW){
ss=~ss+1;

}
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lo = (unsigned char)((unsigned int)(ss)&0xff);

hi = (unsigned char)(((unsigned int)(ss)>>8)&0xff);
uart_send(lo);

uart_send(hi);

break;
case MD_CMD_GET_I_SHNT: I a/d */
shunt_volt = I_measured*10.0; /10 *

uart_send(data);

ss = (int)shunt_volt;

lo = (unsigned char)(ss&0xff);

hi = (unsigned char)(ss>>8)&0xff;
uart_send(lo);

uart_send(hi);

break;

case MD_CMD_GET_I_CMD: I a/d *
uart_send(data);
shunt_command = I_ref*10.0;
ss = (int)shunt_command; /%10 TEMPORARY */
lo = (unsigned char)(ss&0xff);
hi = (unsigned char)(ss>>8)&0xff;
uart_send(lo);
uart_send(hi);

break;

case MD_CMD_GET_PWM: I PWM ¥/
uart_send(data);
ss = pwm_ff;
if (ss > 1000) ss=1000; * */
if (ss < 0) s5=0; I */

lo = (unsigned char)((unsigned int)(ss)&0xff);
hi = (unsigned char)(((unsigned int)(ss)>>8)&0xff);
1
10

maxed_flags
*
hi |= maxed_flags; I 7 6 5 */
uart_send(lo);
uart_send(hi);
break;

case MD_CMD_SETPIDI:
GET16to(ref);
kip_ref = (float)ref/1000.0;
GET16to(ref);
kii_ref = (float)ref/1000.0;
GET16to(ref);
kid_ref = (float)ref/1000.0;
uart_send(data);
break;

case MD_CMD_SETPIDV:
GET16to(ref);
krp_ref = (float)ref/1000.0;
GET16to(ref);
kri_ref = (float)ref/1000.0;
GET16to(ref);
krd_ref = (float)ref/1000.0;
uart_send(data);
break;

case MD_CMD_GETPIDI: /* PID ¥/
uart_send(data);
uart_send((char)(((int)(kip_ref*1000))&0xff));
uart_send((char)((((int)(kip_ref*1000))>>8)&0xff));
uart_send((char)(((int)(kii_ref*1000))&0xff));
uart_send((char)((((int)(kii_ref*1000))>>8)&0xff));
uart_send((char)(((int)(kid_ref*1000))&0xff));
uart_send((char)((((int)(kid_ref*1000))>>8)&0xff));
break;

case MD_CMD_GETPIDV: I* PID */
uart_send(data);
uart_send((char)(((int)(krp_ref*1000))&0xff));
uart_send((char)((((int)(krp_ref*1000))>>8)&0xff));
uart_send((char)(((int)(kri_ref*1000))&0xff));
uart_send((char)((((int)(kri_ref*1000))>>8)&0xff));
uart_send((char)(((int)(krd_ref*1000))&0xff));
uart_send((char)((((int)(krd_ref*1000))>>8)&0xff));
break;

case MD_CMD_GETSPEED: I* */
if(uart_err_flag |= ERROR_NONE){
uart_send(uart_err_flag);
err_flag = ERROR_NONE;
uart_err_flag = ERROR_NONE;
Yelsef
uart_send(data);
if(m_speed == 0){
uart_send(0);
uart_send(0);
Yelse{
ss =m_speed;
if(cw_ccw_wait == FLG_OFF){
if(cw_ccw_flag == CCW){

Ss=-~ss +1;
}
Yelse{ 1* */
if(cw_ccw_flag == CW){
ss=~ss+1,;
}
}
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uart_send((unsigned char)((unsigned int)(ss)&0xff));
uart_send((unsigned char)(((unsigned int)(ss)>>8)&0xff));
}
}

break;

case MD_CMD_SETSTART: /* gui *

GET16to(ref);
startup_method = (unsigned char)(ref);
GET16to(ref);

t_knee = (float)ref/1000.0;
GET16to(ref);

t_end = (float)ref/1000.0;
GET16to(RPMO);
GET16to(RPM1);
GET16to(RPM2);
GET16to(I_ref0);
GET16to(I_refl);
GET16to(I_ref2);
GET16to(PWMO);
GET16to(PWM1);
GET16to(PWM2);
uart_send(data);

break;

case MD_CMD_GETSTART: I gui*/
uart_send(data);
uart_send(startup_method);

uart_send(0x00); /*  gui char

SETUART(t_knee*1000);
SETUART(t_end*1000);
SETUART(RPMO);
SETUART(RPM1);
SETUART(RPM2);
SETUART(I_ref0);
SETUART(I_ref1);
SETUART(I_ref2);
SETUART(PWMO);
SETUART(PWM1);
SETUART(PWM2);
break;

case MD_CMD_SETLIMIT: /* AID *
GET16to(ref);
adgain = (float)ref/100.0;
GET16to(adoffset);
GET16to(ref);
maxcurrent = (float)ref;
GET16to(ref);
mincurrent = (float)ref;
GET16to(ref);
I_rate_max = (float)ref/10.;
GET16to(maxspeed);
GET16to(minspeed);
GET16to(ref);
RPM_rate_max = (float)ref;

dI_ref_max = I_rate_max*0.1; /0.1 dt
dspeed_ref_max = (int)(RPM_rate_max*0.1); /* 0.1 dt
uart_send(data);

break;

case MD_CMD_GETLIMIT: /* AID */
uart_send(data);
SETUART(adgain*100);
SETUART(adoffset);
SETUART(maxcurrent);
SETUART(mincurrent);
SETUART(I_rate_max*10.);
SETUART(maxspeed);
SETUART(minspeed);
SETUART(RPM_rate_max);
break;

default:

b

return(data);

}

I
Returning UARTOO receive buffer data
*
static unsigned char
uart_read(void) {
unsigned char data = 0;

if(read_p != write_p){ * */
data = uart00_data[read_p++]; I *
read_p %= 6; I *
}
return(data);
I
UARTO00

*

static unsigned char

uart_wait(void) {
unsigned char data;

while(read_p == write_p); >

*/

int

*/

*/
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data = uart00_data[read_p++]; * *
read_p %= 6; * *
return(data);
}
I
UARTO00
*
static void
uart_send(unsigned char data) {
while(STIFOO != SET); * *
STIF00 = CLEAR;
TXS00 = data; * *
}
I
UARTO00
*

__interrupt void
int_uart(void) {
unsigned char tmp;

tmp = ASISO00; * *
uart00_data[write_p++] = RXB0O; * *
write_p %= RX_BUFF_SIZE; I */

}

I* *

P

*

static void

set_error(char eno) {

switch(eno) {

case ERROR_OC:
led_set(0, LED_O0 & LED_dot);
led_set(1, LED_C & LED_dot);
led_set(2, LED_);
led_set(3, LED_);
break;

case ERROR_MOTOR:
led_set(0, LED_F);
led_set(1, LED_A);
led_set(2, LED_I);
led_set(3, LED_L);
break;

case ERROR_S_OC:
uart_err_flag = MD_ERROR_OC;
led_set(0, LED_S & LED_dot);
led_set(1, LED_);
led_set(2, LED_O & LED_dot);
led_set(3, LED_C & LED_dot);
break;

default:
uart_err_flag = MD_ERROR_MOTOR;
led_set(0, LED_F);
led_set(1, LED_A);
led_set(2, LED_I);
led_set(3, LED_L);

I
8 LED

no LED
data

*

static void

led_set(unsigned char no, unsigned char data) {
unsigned char p;

P6 = 0x00;
P4 = data;

switch(no){ I* */
case 0: p = 0x80; break; /* */
case 1. p = 0x40; break;
case 2: p = 0x20; break;
default: p = 0x10; break; /* */
b
P6 =p;

}

%

*

void

startup_disp(void) {
led_set(0, LED_P);
led_set(1, LED_C);
led_set(2, LED_);
led_set(3, LED_);

}

%

*/
void

U18912CA1VOAN
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clear_WDTM(void) {
WDTE = WDTE_CLR;
}

*

%

*
void
init_PORT(void) {
LD_LEDO = OUT,; /* LED
LD_LED1 = OUT,;
LD_LED2 = OUT,;
LD_LED3 = OUT;

LD_DATA = OUT,; /* LED

*/

*/
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