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B0y ORBHICE B8 — LYY B H—EEEEE LEVNES. BEEELET,

e REAR—ILEUH/INEI—2ITS5— (UBER) OEERE
U. V. WEHEEENSEZRER—ILEUH /P —Y (MBIER) ODEFZRELEES. BAELEL
7,

n

v MEZEBE) ZRHL

£35 BIVRATLRERERTEE

BERTS— BERY) 2 v ME [A] 0.89
BEtREHR [us] 50
BEEFLS— BEEY I ME [V] 28
BEtRREHA [us] 50
BEETS— BEEY =y ME [V] 14
BEEfREHA [us] 50
B REREETS— HE Iy ME [rpm] 3000
BEREEA [us] 50
OV ORBREEIA LTI RIS — BA LT LERE [ms] 50
R01AN5492JJ0100 Rev.1.00 Page 16 of 45




KAMARBE—E2DEUHY LR 120 ER&E

B il 1 RX24T Ei&4R

3.2 120 E@EH®EY 7 FEE%LER
AFEMTOTS LOBEKE—EZUTIZRLET.

*3-6 “main.c” BE#—E
T7A4ILE ESpE PUBEY
main.c main o N—FOzT7HEEEAKIFEUEL
AR L o 1—HAUATT—RHHLBSIEUH L
HAh: &L o AAUNBERAEHAECEKTTLEL
o REBBRUAANY FETEHEFUHL
o AR
S1—HA AT —AFUHL
SOAYF R TERATY ) TEHETFTEL
board_ui R—KFa—HA 227z —REHA
ABh:#L e E—HRT—RADER
AL o MEIREEIEBIENRE
ics_ui Analyzer 1—H4 42 7 z—X{HEH
AR #L e E—HRT—RADER
AL o MEIREEIEBIENRE
software_init A NBICTHERAT HEHOMEAL
AN HL
HAha: gL
£3-7  “mir_ctrl_rx24t.c” BA%—%
T7A4ILE ESEEd PUEEY
mtr_ctrl_rx24t.c R_MTR_InitHardware 8y EEDHEED WL
AN L
HA: AL
mtr_init_clock s 8vy O
AR HL
HA: &L
init_wdt DA YF Ry ITAEALT (WDT) O#HE
AN =L
HAa: gL
mtr_init_cmt AVURTIYFRAT (CMT) OFIHEAE
AN =L
HA: &L
mtr_init_poe3 R—b7 o +Ty b4 2—T L3 (POE3) ML
AN L
HAa: &L
mtr_init_flash_memory ROM v v 1 DFHE
AN L
HA: AL
clear_wdt A YFEYTAEAL<T (WDT) DU YT
AR HL
HAa: &L
mtr_clear_oc_flag N A4V E—5 U RIKEERERR
AN HL
HAha: gL

R0O1AN5492JJ0100 Rev.1.00
Jun.19.20
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KAWABRPE—2DE UYL R 120 EEEHH RX24T =4
% 3-8 “mtr_ctrl_mrssk.c” BEA%—&
T714IL%E A& MIBHE

mtr_ctrl_mrssk.c

R_MTR_ChargeCapacitor
A (uint8) u1_id / Motor ID
HAa: gL

BREE (VDC) REHFDL

get_vri
AR gL
H 7 : (uint16) ad_data / A/D Z#fER

VR1 OREZRF

get_swi
AN L
H A : (uint8) tmp_port / SW1 D L AL

SW1 DIRREZEIF

get_sw2
AN =L
H# : (uint8) tmp_port / SW2 @ L X)L

SW2 DIRREEERIF

led1_on
AN L
HAa: &L

LED1 @ = 4T

led2_on
AR L
HA: L

LED2 @ = 4T

led3 on
AR HL
HAa: L

LED3 @ = 4T

led1_off
AB: L
Hh: AL

LED1 0:EKT

led2_off
AR L
HA: L

LED2 M KT

led3_off
AR HEL
HA: &L

LED3 O:E KT

& 3-9

“mtr_interrupt.c” E%—&

T274IL%

k€

B E

mtr_interrupt.c

mtr_over_current_interrupt BERKHOE (\— F&RH)
[

AR HL
HA: gL °

AR FMLUIBERBEHETFUE L (Error £ N2 )
E—RBRT—HRREE (Error E— FA)
NAA VE—F D RIREMRBESIFEUH L

(PWM i H{ZL AL EEA)

mtr_carrier_interrupt
AN HL
HA: gL .

50 [us]EISFEUH L

BR/EEAF 7Y FBRE
IS—FzyVEBOFUEL
P Ef

O/ OXBRHEROEUHL
HRE PI il
REEEEHOFUHL
Analyzer ZH D EH

mtr_1ms_interrupt
AB: %L .
HA: L .

1 [ms]EICFFEUE L

EEEDESEERE
EEHRESEDOERTE

R0O1AN5492JJ0100 Rev.1.00

Jun.19.20

Page 18 of 45

RENESAS




KABARPE—2 DY LR 120 EEEHH RX24T =4
#£3-10  “mtr_spm_less_120nc.c” BE%—& (1/2)
T7AIE BB = BT E

mtr_spm_less_120.c

R_MTR_InitSequence
A A (uint8) u1_id / Motor ID
HAh: gL

= v ARE QML

R_MTR_ExecEvent

AF: (uint8) ul_event/ EEA AN+
(uint8) u1_id / Motor ID

A AL

o RT—HADEEEIT
o FEEARNDMIMLT, BUAL
WEBORTEREFUOH L

mtr_act_active

AF : (uint8) u1_state/ E—F RXRT—4H R
(uint8) u1_id / Motor ID

HH : (uint8) ul_state/ E—F AT—4 R

PWM H HEF Al

mtr_act_inactive

AA : (uint8) ul_state/ E—F X T—H X
(uint8) u1_id / Motor ID

H#: (uint8) ul_state/ E—2 AT—4 X

PWM H AEIE

mtr_act_none

A7 : (uint8) ul_state/ E—F RXRT—4 X
(uint8) u1_id / Motor ID

HH: (uint8) ul_state/ E—2 XAT—4H R

ML

mtr_act_reset

AA : (uint8) ul_state/ E—F X T—4H X
(uint8) u1_id / Motor ID

HH: (uint8) ul_state/ E—2 AT—4 X

Ta—NILVEBODHIE

mtr_act_error

AF: (uint8) ul_state/ E—F RXRT—H2 R
(uint8) u1_id / Motor ID

HA: (uint8) ul_state/ E—2 A T—4 X

E-SHIEE TRERTUHL

mtr_ol_signal_set
AH : (MTR_ST_LESS_120*) st_m / Motor F#&iE Kk
Hi: %L

F—TUL—THDRBRE/NE— &
E

mtr_pattern_set

AA : (MTR_ST_LESS_120*) st_m / Motor FR#&i& {k
(uint8) u1_signal / BE/NF—>

A AL

BE 5L OBE

mtr_speed_calc
AFA : (MTR_ST_LESS_120*) st_m / Motor FI#&i&{k
HAh: &L

REFAER

mtr_start_init TR EERFICHEREREDHE
A A : (uint8) u1_id / Motor ID

HA:aL

mtr_set_variables FIEBADFIE/ AT A —32 O K
AA:HL

Ha: il

R_MTR_lcsInput
AR (MTR_ICS_INPUT*)ics_input/ Y — LBk
HAh: %L

Y=L AASN-EREZF/ Y
7 7 (&R

mtr_watch_variables
AR L
A AL

Y—IARTT 5= DEHKIEE
V4 v FRAERICHEMH
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KAWMARYE—S2 DY LR 120 EEEH|E RX24T E£ R
#£3-11  “mtr_spm_less120nc.c” B¥—& (2/2)
T7AILE R E PUEEL
mtr_spm_less_120.c | mtr_error_check IS—DER
AHB:HL
Hh: %L

mtr_wait_motorstop

AH : (MTR_ST_LESS_120%) st_m/ Motor FR#Ei&{k

HhEL

EEREILEF T VY

mtr_set_voltage_ref

AA : (MTR_ST_LESS_120%) st_m / Motor FR#&i&{k

Hh: %L

mtr_set_speed_ref

AH : (MTR_ST_LESS_120%) st_m/ Motor FR#Ei&{k

HAh:HL

EEFHARESBEORE

mtr_start_openloop

AA : (MTR_ST_LESS_120%) st_m / Motor F#&i& K

HA: L

T—F 2 IIL—TaEnHiliE

mtr_set_angle_shift

AR (MTR_ST_LESS_120*) st_m/ Motor F#&E K

VT FE (EOYORBEHEMDS
INF—UFRE) OEH

HAh: L

mtr_check_pattern YO OR$E
AH : (MTR_ST_LESS_120%) st_m / Motor FR#Ei&{k

HA: AL

mtr_shift_angle MR 7 b+

AR (MTR_ST_LESS_120*) st_m / Motor F##:E K

Hih: %L

o BENA—UOHRTEEHK
FEUH L

e JEE/NE—2OPWM H Ak
BASMEUH L

mtr_pattern_first60

AA : (MTR_ST_LESS_120%) st_m / Motor F#&& K

HA: L

FHEMERTF 0 EFavELY

mtr_pattern_first60_comp

AH : (MTR_ST_LESS_120%) st_m/ Motor FR#Ei&{k

HAh:HL

BERTE60EFavELY
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KABARPE—2 DY LR 120 EEEHH RX24T =4
= 3-12  “mtr_ctrl_rx24t_mrssk.c” B#—=
T7AILE e PUEEY
mtr_ctrl_rx24t_mrssk.c | mtr_init_mtu MTU3 DA% E
AR L
HAha: gL
mtr_init_ad_converter AD a2 R—52 ONHRTE
AR L
WAL
init_ui A—HA 2T —ADOHNHL
AN L
HAa: gL
mtr_ctrl_start E—42EBNE
A : (uint8) u1_id / Motor ID
WA 4L
mtr_ctrl_stop E—R{FL0E

A A : (uint8) u1_id / Motor ID
HAa: &L

mtr_get_vdc_adc
A (uint8) u1_id / Motor ID
H A : (float32*) f4_vdc ad/ 4 VIN\—3 BREEADZE

A O R— B BHREE AD Tt

e
mtr_get vr1_adc VR1 A/D Zi{ERS
AR HL

H 7 : (unit16) u2_temp / VR1 A/D ZH#2{iE

mtr_get v_uvw_adc

AFA : (float32*) vu_ad / U FBEE A/D ZH#2fE
(float32*) vww_ad / V 8 EE A/D Z#2E
(float32*) vw_ad / W tBE X A/D Z#i{E
(uint8) u1_id / Motor ID

Hh: gL

U /VH /WHEE AD Zift

mtr_get_current_uvw_adc

AJ1: (float32*) iu_ad / U FBE R A/D EH#i{E
(float32*) iv_ad / V H8E it A/D ZH#{E
(float32*) iw_ad / W fBEE R A/D ZH#afE
(uint8) u1_id / Motor ID

HA: L

U# /VHE /WHER A/D £t

mtr_change_pattern
A7 : (uint8) pattern / BEE/NF—

HA: &L

BB/ 5 OLE

% 3-13  “mtr_feedback.c” E%—&

T7714IL%

g

MIBE

mir_feedback.c

mtr_pi_ctrl
A7 (MTR_PI_CTRL*) pi_ctr | / PI il B 4& &4k
H 1 : (float32) f4_ref / Pl #I{HH HiE

PI il
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KAMARBE—2DE Y LR 120 EEEHH

RX24T Ei&4R

= 3-14  “mtr_filter.c” BEA#—E

T74IL%

g

SIEREE

mtr_filter.c

R_MTR_Lpff
AA : (float32) f4_Ipf_input/ LPF A H1{E

(float32) f4_pre_lpf_output / BiEID LPF H A&

(float32) f4_Ipf_k / LPF &°4 >
H 7 : (float32) f4_temp / LPF H &

LPF fn8
(float32)

R_MTR_Lpf
A1 (int16) s2_lpf_input / LPF A A1E

(int16) s2_pre_lpf_output / BIEID LPF H H{E

(int16) s2_lpf_k/LPF 51 &
H A : (int16) s2_temp / LPF H A{E

LPF .32
(int16)

R_MTR_Limitf

AF : (float32) f4_value /| AH1E
(float32) f4_max / JKXIE
(float32) f4_min / H/IME

H A (float32) f4_temp / HH1E

LTRY =y M
(float32)

R_MTR_Limit

AF: (int16) s2_value /| AH1E
(int16) s2_max / &KI{E
(int16) s2_min / fx/IME

H A (int16) s2_temp / HAH1E

LETRY vy ML
(int16)

R_MTR_Limitf_h

AF : (float32) f4_value /| AH1E
(float32) f4_max / JKXIE

H A (float32) f4_temp / HH1E

LEBRY = v MLE
(float32)

R_MTR_Limit_h
AR : (int16) s2_value / AF{E

(int16) s2_max / BXIE
H A (int16) s2_temp / HAH1E

LRY =y b0
(int16)

R_MTR_Limitf |

A7 : (float32) f4_value /| AH1E
(float32) f4_min / &/IMiE

H A : (float32) f4_temp / HA1E

TRRY = v ~LE
(float32)

R_MTR_Limit_|

AR : (int16) s2_value / AF{E
(int16) s2_min / &/IME

H A (int16) s2_temp / HH1E

TRY I v hE
(int16)

R_MTR_Limitf_abs
AR : (float32) f4_value / AHiE

(float32) f4_limit_value / ') 2 v &
H A : (float32) f4_temp / HA1E

HEXHEY = LR
(float32)

R_MTR_Limit_abs
AF : (int16) s2_value / AH1E

(int16) s2_limit_value / ') X k&
H A (int16) s2_temp / H 1B

HEXEY T v MLE
(int16)
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KAWABRPE—2DE UYL R 120 EEEHH RX24T =4
£3-15 “mtr_gmc.c” EAH—&
T714IL%E EESE NI E
mtr_gmc.c % mtr_get vdc BiIREEEORF

A : (uint8) u1_id / Motor ID
H A (float32) f4_temp_vdc/ BHEEEE

mtr_check_over_voltage_error
A7 (float32) f4_vdc /| B EEE

(float32) f4_overvoltage_limit/ BEE"Y = v MME
H 7 (uint16) u2_temp0 / BEEITIS—735 4

BEEIZ—FTvY

mtr_check_under_voltage_error
AF : (float32) f4_vdc/ BHREEE

(float32) f4_undervoltage limit/ {EEE") = v ME
HH : (uint16) u2_temp0/ EEETLS—75 4

BEBEEIS—Fzv?d

mtr_check_over_speed_error
AR : (float32) f4_speed rad / EIEREE

(float32) f4_speed_limit_rad / EI$5EE ) = v ME
HA : (uint16) u2_temp0 / BEEIS—T545

BEREIS—F vy

mtr_check _over_current_error
AF : (float32) f4_iu / u FHEFIE

(float32) f4_iv / v B E R B

(float32) f4_iw / w B E F 1

(float32) f4_overcurrent_limit / BEFH Y = v ME
H A : (uint16) u2_temp0/ BERTLS—754

BERIS—FTvYy

mtr_get_duty EREOHEH
AR (float32) f4 v ref/ IEREEME
(float32) f4_vdc_ad / B#REEE
H A (int16) s2_temp / ZEH=EE
mtr_get v_uvw HEERBEOEH
A7 : (float32*) vu_ad / U H8EE A/D ZH#ifE
(float32*) vww_ad / V HEE A/D E#ifE
(float32*) vw_ad / W tHE £ A/D Z#i{E
(uint8) u1_id / Motor ID
HAa: 4L
mtr_get_curret_uvw =HERBEOEH

AFA : (float32%) iu_ad / U #HEFT A/D ZTi{E
(float32*) iv_ad / V tBE i A/D ZH#{E
(float32*) iw_ad / W &5t A/D ZEH#2{E
(uint8) u1_id / Motor ID

HAha: gL

mtr_generate_pattern
A# : (float32) vu_ad / U 1BEE1iE
(float32) v_ad / V HeEE{iE
(float32) vw_ad / W tHEE &
(float32) vn_ad / =tHEX F9{E
Hh o (uint8) ul_temp/ REHR—ILEIHNRNE—2

RER—ILtEoHIRE—2D
£

mtr_check_timeout_error

A7 (float32) f4_cnt_timeout/ B4 L7 hho U4
(float32) f4_timeout_limit/ 24 L7 k1) 2 v k

HA: (uint8)ul_temp0/ 24 LT D I S5—T0545

BRALTIRIS—F vy

[E] 1. ARORATFLTEALTOEVERIIEHELTLEE A,
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KAMARBE—2DE Y LR 120 EEEHH

RX24T Ei&4R

% 3-16  “mtr_driver_access.c” Bi#i—%&

2744

g

IEREE

mtr_driver_access.c

R_MTR_SetSpeed

AR : (int16) ref_speed / EEIESIE
(uint8) u1_id / Motor ID

HAh: gL

EERFEORE

R_MTR_SetDir

AA : (uint8) dir / EExHE
(uint8) u1_id / Motor ID

HA: L

EE5 5 [[ DR FE

R_MTR_GetSpeed
A1 : (uint8) u1_id / Motor ID
H 7 : (int16) s2_speed_rpm / E#x&EEE

R_MTR_GetDir
A1 : (uint8) u1_id / Motor ID
H A : (uint8) u1_direction / EExAA

EExA5 R DG

R_MTR_GetStatus
A : (uint8) u1_id / Motor ID
H 7 : (uint8) u1_mode_system/ E—Z2 X T—4 X

E—HFRAT—HRERF
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KAMARBE—2DE Y LR 120 EEEHH

RX24T Ei&4R

33 120 E@EHIEY 7 FEH—FE

AHEEITOTS LTHEATIER &

#®3-17 EH—E

RIZRLFET, =L, O—DLEHRFEHELTOFEEA,

T it NE =B
g_s2_max_speed int16 EERAE WA [rpm]
g_s2_min_speed int16 EER/IME BEHA [rpm]
g_s2_margin_min_speed | int16 E— 2 FLARGREESR/D | WA [rpm]

&
g_s2_ref_speed int16 HEERERE HWA [rpm]
g_u1_rot_dir uint8 A—HEEREA M 0:CW
1:CCW
g_ul1_motor_status uints E—RRT—HR 0: =1t
1: [EERH
2: T5—
g_ul_reset_req uint8 Dty FERTSY 0: Uty bERGL
1: )y FERHY
g_ul_swi_cnt uints SW1H|EhD 4 Fr Y TBE
g_ul_sw2_cnt uint8 SW2HIEHI U4 Fra ) UIBRE
g_u1l_stop_req uints VR1ELEES 7354
g_s2_sw_ui int16 A—HA BTz —RAARALYF | 0: Analyzer 1—H4( 4
7 —R{EH
(FIHILB)
1: R—Fa1—HF1087z—
REA
g_s2_mode_system int16 AT— FEERAEH
g_s2_enable_write int16 ERESMAHFAEEREN

st_ics_input

MTR_ICS_INPUT

Analyzer 1—HA4 V2T —2X
REER

g_ul_cnt_ics uint8 Analyzer BAFEUH L FEIfRA
A
g_u1_enable_write uint8 Analyzer 1—H4 227 x1—X

RZEH

st_ics_input_buff

MTR_ICS_INPUT

Analyzer A NZE#HEEK

st g

MTR_ST_LESS_120

oY LR 120 EEEH HEE
EIR
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KABARPE—2 DY LR 120 EEEHH RX24T =4
34 120 ERERIEY I MEERKR—E
AT 0TS LTHERT SMEH—HERIZRLET,
#*3-18 HBEAKR—F (1/3)
A% il ISES e
MTR_ST_LESS_ | u1_mode_system uint8 AT—hEHE 0x00 : Inactive E— F
120 0x01 : Active E— F
0x02 : Error E— K
u2_run_mode uint16 B L E— FERE 0x00 : Init E— K
0x01 : Boot E— F
0x02 : Drive E— F
0x03 : Analysis E— K
0x04 : Tune E— K
u1_error_status uint8 IS—RT—2RAEHE 0x00 : TS5—7% L
0x01 : BERT S —
0x02 : BEET S —
0x04 : FERRELTS—
0x08 : IR—ILAA LTI FITF5—
0x10 : FEEEFAN LTI T T—
0x20 : R—JL/ISB—2 T 5—
0x40 : FEEE/NF—2IF7—
0x80 : EEELS—
OXFF : REHEIS—
u2_sensor_conf uint16 EREV Y 0x01: oY LR
0x02 : FR—ILt Y
0x04 : T>a—4
0x08 : LY L/
u2_method_conf uint16 HilfE 7 % 0x00 : FOC (Field Oriented Control)
0x01 : 180 FE @ E HI{E
0x02 : Jix £ 38 7 il {H
0x03 : 120 FE @ E HIE
u2_ctrl_conf uint16 HIEIA D 0x01 : EFHIE
0x02 : & [ il {0
0x04 : {LiE& il {E
0x08 : kJL% il fE
0x10 : BT HlI#H
st_motor MTR_ E—RNTA—FEER
PARAMETER
f4_rpm_rad float32 [rpm]—[rad/s] 2 /60*(POLE PAIRS)
f4_vdc_ad float32 A UN—2BREEADIE | [V]
f4_v_ref float32 BEERE EE Pl AHIE [V]
s2_pwm_duty int16 PWM ZEE R
f4_ref _speed_rad float32 EEnREERE BRA [rad/s]
f4_ref speed_rad_crtl float32 Pl #f# FAE SRR EE G E BRA [radls]
f4_speed_rad float32 ElRREE BSA [rad/s]
f4_kp_speed float32 HE Pl HIEILLBIES A >
f4_ki_speed float32 RE Pl HIEESES A >
u1_cnt_speed_pi uint8 HE Pl Gl AR Y A E S
ERAYUE
f4_speed_Ipf_k float32 JRE LPF /85 A —4
f4_limit_speed_change | float32 REESRKIERE [rad/s]
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KAMABRYPE—2DE Y LR 120 EEEHIH RX24T =447
#3119 ZTH—KH 2B)
A il NE 1w
MTR_ST_LESS_ | u1_flg_wait_stop uints E—42EEGFELEFLETSY
120 f4_ilim_v float32 | B PISIMESIEY 3 v ME V]
f4_vu_ad float32 U fHEE AD & \Y|
f4 vv_ad float32 V 18EE AD & Y]
f4 vw_ad float32 | WA3EE A/D 1 V]
f4_vn_ad float32 | =HREEFHIEAD & V]
f4_offset_vu float32 UNREBEA 7ty MBE Y]
f4_offset_vv float32 VHEEA 7ty ME \%]
f4_offset_vw float32 WHEEA 7ty ME Y|
f4_offset_off_vu float32 £HHE S OFF R UMEEA 7ty ME \Y|
f4_offset_off_vv float32 2tHE N OFF B VHEEEA 7t Y ME \Y|
f4_offset_off vw float32 £HEN OFF BFWHEEA 7ty ME | [V]
f4_sum_vu_ad float32 UHEE&FHE Y|
f4_sum_vv_ad float32 VHEEEFHE \Y|
f4_sum_vw_ad float32 W HEBEE&EHE V]
f4_ju_ad float32 U HER A/D i E [A]
4 iv_ad float32 | V#8E i AD ZH#fE Iy
f4_iw_ad float32 | WA8E i A/D ZH#{E Iy
f4_offset_iu float32 UHBRA 7ty ME [A]
f4_offset_iv float32 VHEEBERA 7Y ME [A]
f4_offset_iw float32 WHERLT 7ty ME [A]
f4_sum_iu_ad float32 UEEREFHE [A]
f4_sum_iv_ad float32 VHEEREFE [A]
f4_sum_iw_ad float32 W HEREGEE [A]
u2_offset_calc_time uint16 Aoty MEFTEA Y FEE SR fBE=504 [s]
f4_inv_offset_calc float32 oty MEFTEA Y FEROFEK
u1_flag_offset_calc uint8 BRA 7ty MERTE DS Y 0: 7€y FBRELEBET
1: 74 7€y FRELEELE
(EDH)
u2_cnt_adjust uint16 Toty FHERAYUAE
f4_boot_ref v float32 BEESIE %]
u2_v_up_time uint16 BEESEMEA Y FEISK
f4_v_up_step float32 BERSEMNEE
u2_v_const_time uint16 BEESE—FEHAV Y FEH
u2_cnt_adj_v uint16 BEE—FHV Y FETHEE
u1_flag_draw_in uint8 Bl EAHBE—RTSY
u1_v_pattern uint8 BENZ—
u1_v_pattern_num uints BENI—ESE
u1_bemf_signal uints FEREENSED/ \’5'
u1_pre_bemf_signal uint8 Ellﬁl@ﬁni%l—b\bfﬁél\@—‘
u1_flag_pattern_change | uint8 tRyaRBEISY
u1_flag_speed_ref uints HESRTER 0:FEEO
1: &EA—TIL—T1
2 EEF—TIL—TF2
3: REA—TIL—T3
4 REEL
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+®3-20 EH—E (33)
A B BES "%
MTR_ST_LESS_ | u1_flag_voltage_ref uint8 EERTEER 0:8FEO
120 1: BEEM
2: BE—F
3: BEA—ToN—7
4. BEEPIEA
u1_direction uint8 El&5A M CW:0
CCW : 1
s2_ol_start_rad int16 IRENRE [rad]
s2_ol_mode1_change_rad | int16 F—ToN—TE—F1IVEZEE [rad]
s2_ol_mode2_change_rad | int16 A—=—ToN—TFTE—F2HUVEZRE [rad]
f4_ol_start_refv float32 WREEE \Y|
f4_ol_mode1_rate_rad float32 F—TUN—TE—F 1 TOREHEME | [rad/control period]
f4_ol_mode2_rate_refv float32 A—TUN—TE—F2 TOEEEME | [V/control period]
f4_ol_mode2_rate_rad float32 F—TUN—TE—F 2 TOREHEME | [rad/control period]
f4_ol_mode3_rate_refv float32 A—TUN—TE—F I TOEEHEME | [V/control period]
f4_ol_mode3_max_refv float32 F—FTUoIN—TE—F3TORKEE Y|
u1_v_pattern_open uint8 A—FoN—THBEE/NZ2—>
u1_ol_signal uint8 A—=ToN—TEENRE—>
u2_ol_pattern_set uint16 F—ToN—TEEH
u2_cnt_ol_pattern_set uint16 A—ToN—TBRFXvUTHhoU HE
u2_cnt_timeout uint16 FEHERRER DY U2 BENI— Y B R
12997
u2_bemf_timer_cnt uint16 J)—=5284ThH > ME
u2_pre_bemf_timer_cnt uint16 FEDIY—5234ThD Y ME
s4_timer_cnt_ave int32 REFHAZAThY Y FEHE
u2_timer_cnt_buf uint16 EEHBHEAIAIV NV T T
u2_timer_cnt_num uint16 REHANIATHIU RNV T 7ES
u2_cnt_carrier uint16 v ) TEBEIYAADDY R
u2_pre_cnt_carrier uint16 FIEDF+ Y FTEIVAHHD U A{E
u2_angle_shift_cnt uint16 RE—VPYBZ 4 IV THESE
s2_angle_shift_adjust int16 NE—HYBZ 24 S U TREE
st_speed MTR_ RE Pl HEAEERE
PI_CTRL
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KAMARBE—2DE Y LR 120 EEEHH

RX24T Ei&4R

* 321 HBEK—E
AUNA £l NE e
MTR_PARAMETER | u2_mtr_p untle | E—4 OB
f4_mtr_r float32 | E—2 DERE () [l
f4_mtr_Id float32 | E—2DdEA U E V2R [H]
f4_mtr_Iq float32 | E—2D qf o Z V2R [H]
f4_mtr_m float32 | E—432 DHAMHRK [Wb]
MTR_PI_CTRL f4_err float32 | fRE
f4 kp float32 | Pl FlfEILLBIIES A >~
f4_ki float32 | Pl flEFENIES A >
f4_refi float32 | Pl flfEiEHIEH HiE
f4_ilimit float32 | PIHI#EIEDIR') S v ME
MTR_ICS_INPUT u2_mtr_p uint16 | E—4 DiExtk
s2_ref_speed int16 REESE HEWA [rpm]
s2_direction int16 ElE5A M 0:CwW
1: CCW
f4_kp_speed float32 | JRE PI FIl{ELLBIES 1 >
f4_ki_speed float32 | EE Pl HIEEBEHES A >
f4_speed_lpf_k float32 | RE LPF /AT A—4
f4_limit_speed_change float32 | EEIESTRALZEIR [rad/s]
s2_ol_start_rpm int16 TRENRE [rpm]
s2_ol_mode1_change_rpm | int16 F—TFUN—TE—F1UBZEE | [rpm]
s2_ol_mode2_change_rpm | int16 F—TUN—TE—R2YYEZRE | [rpm]
f4_ol_start_refv float32 | WMEIERE V]
f4_ol_mode1_rate_rpm float32 | A—FVI—TFE—F 1 TOREEM | [rom/control
x period]
f4_ol_mode2_rate_refv float32 | A—FVI—TFE—F 2 TOEREEM | [V/control
& period]
f4_ol_mode2_rate_rpm float32 | A—TUI—TE— K 2 TOREEM | [rpm/control
% period]
f4_ol_mode3_rate_refv float32 | A—F2I—TE— K 3 TOEEEM | [V/control
% period]
f4_ol_mode3_max_refv float32 | A—FVIL—TE—F3ITORKER | [V]
u2_offset_calc_time uintle | 77t v MEETEA DY FEH
f4_boot_ref v float32 | EEIERIE
u2_v_up_time uint16 | BEEEREMEL Y Y FEIH
u2_v_const_time uintle | BEERE—EH Y FEIH
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35 120 E@EHIEY 7 FI UV OER
AHEEITOTS LATHERTSYIOEE—BEEZRICRLET,

% 3-22  “motor_parameter.h” YV OEE—&

T74ILE <y 0% ERIE &%
motor_parameter.h | MP_POLE_PAIRS 2 13t 45
MP_MAGNETIC_FLUX 0.02159f W3R [Wh]
MP_RESISTANCE 6.447f i [Q]
MP_D_INDUCTANCE 0.0045f d#hq VA YRR [H]
MP_Q_INDUCTANCE 0.0045f qEA VAU AR [H]
MP_NOMINAL_CURRENT_RMS 0.42f EAEER [A(rms)]

% 3-23  “control_parameter.h” YV OEE—E

T7A4IL%E Iy 04 E&IE e

control_parameter.h | CP_OFFSET_CALC_TIME 20000 A7ty MEFHRIEIZ/T A —42
CP_BOOT_REF_V 3.0f BEESE
CP_V_UP_TIME 128 EEEREMEL Y Y FEEK
CP_V_CONST_TIME 64 BEESE—EHV > FEIEK
CP_MAX_SPEED_RPM 2650 EEEEETRAMEMEWMA) [rpm]
CP_MIN_SPEED_RPM 1000 EEREEESR/IMEMEWA) [rpm]
CP_LIMIT_SPEED_CHANGE | 0.2f AB—RE— FEEOERERALEEIR [rad/s]
CP_OL_START_RPM 150 HCENERE [rpm]
CP_OL_MODE1_CHANGE_ 185 F—=TUoN—TE—F 1 YEZEE [rpm]
RPM
CP_OL_MODE2_CHANGE_ 1000 F—TUoN—TE—F 2 YEBZEE [rpm]
RPM
CP_OL_START _REFV 3.0f EHEX [V]
CP_OL_MODE1_RATE_RPM | 0.25f F—TUIN—TE—F 1 TOEEEME

[rpm/control period]

CP_OL_MODE2_RATE_REFV | 0.00285f F—ToIN—TE—FK2 COEEEME
[Vicontrol period]

CP_OL_MODE2_RATE_RPM | 0.71f A—TUIN—TE—F2 TOREEME
[rpm/control period]

CP_OL_MODE3_RATE_REFV | 0.002f A—TUoIN—TE—F I TOETEME
[V/control period]

CP_OL_MODE3_MAX_REFV | 7.0f A—TUoN—TE—FITORKER [V]

CP_SPEED_PI_KP 0.02f RE PGS >

CP_SPEED_PI_KI 0.004f EEPIBATA Y

CP_SPEED_LPF_K 1.0f EER LPF /A5 A—%4

MTR_FIRST60 1 JEFEFHRTS: 60 EE PWM

MTR_FIRST60_COMP 0 BRI 60 E PWM
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£ 324 “mainh” IUVOFHE—E (1/2)

T74ILE E&ZAE: E&IE w5

main.h ICS_UI 0 Ul % Analyzer [T
BOARD_UI 1 Ul #HR—FIztwv +
M_CW 0 21— EEEARKEME : CW
M_CCW 1 21—4YEERAREREE : CCW
OFFSET_CALC_TIME CP_OFFSET_CALC_TIME AT+t MELPF/RSA—4%
BOOT_REF_V CP_BOOT _REF_V BEESE
V_UP_TIME CP_V_UP_TIME BEESEMEAD Y FEIHK
V_CONST_TIME CP_V_CONST_TIME BEESE—FEHY Y FEHK
MAX_SPEED CP_MAX_SPEED_RPM EELREETRAE EWA) [rpm]
MIN_SPEED CP_MIN_SPEED _RPM EEREEESTR/IME (EWA) [rpm]

MARGIN_SPEED

50.0f

=1 AR EE RS R/IMEME R A E
8 O(EHA) [rpm]

MARGIN_MIN_SPEED

MIN_SPEED - MARGIN_SPEED

E— 4 EFLANGEERSR/IME
(W) [rpm]

OL_START_RPM

CP_OL_START_RPM

WRENRE [rpm]

OL_MODE1_CHANGE_

CP_OL_MODE1_CHANGE_

FT—ToN—TE—F1

RPM RPM PYBZEE [rpm]
OL_MODE2_CHANGE_ CP_OL_MODE2_ CHANGE_ A—TUIL—TFTE—FK2
RPM RPM PIYEZEE [rpm]

OL_START_REFV

CP_OL_START_REFV

WBENEIE [V]

OL_MODE1_RATE_RPM

CP_OL_MODE1_RATE_RPM

F—FToN—TE—F 1 TOEERE
SOZ& [rpm/control period]

OL_MODE2_RATE_REFV

CP_OL_MODE2_RATE_REFV

F—ToN—TE—F2TOEREHE
JnZE [V/control period]

OL_MODE2_RATE_RPM

CP_OL_MODE2_RATE_RPM

A—TUN—TE—F 2 TOEEHE
fnE [rpm/control period]

OL_MODE3_RATE_REFV

CP_OL_MODE3_RATE_REFV

F—TFToN—TE—FITOEREHE
SOE [Vicontrol period]

OL_MODE3_MAX_REFV

CP_OL_MODE3_MAX_REFV

A—ToN—TE—KITORKE
£ [V]

LIMIT_SPEED_CHANGE

CP_LIMIT_SPEED_CHANGE

ABA—FE—FEOEERALEEIR
[rad/s]

SPEED_PI_KP CP_SPEED_PI_KP HE PGS A >
SPEED_PI_KI CP_SPEED_PI_KI REPIEITAY
SPEED_LPF_K CP_SPEED_LPF_K HEE LPF /RS A—4

SW_ON 0 “Low” FOT4 T

SW_OFF 1

CHATTERING_CNT 10 FrR) T BE
VR1_SCALING (MAX_SPEED + 50.0f) / 2048 REESEERATH
ADJUST_OFFSET Ox7FF EEESELS 7y MRARAEH
POLE_PAIR MP_POLE_PAIRS LETPoE-

REQ_CLR 0 VR1BLES IS5 U7T
REQ_SET 1 VR1ELES ISy b
ICS_INT_LEVEL 6 Y—ILAEIYAH LANJLERTE
ICS_BRR 4 Y—ILAEY hL— L PR A EIR
ICS_INT_MODE 1 Y—ILAEYAHE— FERE
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% 3-25 “mtr_ctrl_rx24t_mrssk.h” ¥V OEE—&

T74IE <o 0% EEB ikl
mtr_ctrl_rx24t_ | MTR_PWM_TIMER_FREQ 80.0f PWM %A 25> FEEE
mrssk.h [MHz]

MTR_CARRIER_FREQ 20.0f I ) TREIKE [kHz)

MTR_DEADTIME

2

T RE A L [us]

MTR_DEADTIME_SET

(uint16) (MTR_DEADTIME *
MTR_PWM_TIMER_FREQ)

Ty K2 A LEREE

MTR_AD_FREQ

40.0f

AID 3 v NA—2 BERIRE
[MHZz]

MTR_AD_SAMPLING_CYCLE

47.0f

AID TS A D LE

MTR_AD_SAMPLING_TIME

MTR_AD_SAMPLING_
CYCLE / MTR_AD_FREQ

AD Y27 VB [us]

MTR_AD_TIME_SET

(uint16) (MTR_PWM_TIMER _
FREQ * MTR_AD_
SAMPLING_TIME)

ADY YT UTBEAY Y
R[]

MTR_CARRIER_SET

(uint16) (MTR_PWM_TIMER _
FREQ * 1000 / MTR_
CARRIER_FREQ/2) +
MTR_DEADTIME_SET)

v ) TEHEE

MTR_HALF_CARRIER_SET

(uint16) (MTR_CARRIER _
SET/2)

Xy 7REE (PREIE)

MTR_NDT_CARRIER_SET

(uint16) (MTR_CARRIER _
SET - MTR_DEADTIME_SET)

Y UTRRENGTY bE
A LZE5IW=fE

MTR_PORT_UP PORT7.PODR.BIT.B1 U (EM) EAharR—F
MTR_PORT_UN PORT7.PODR.BIT.B4 UM (G4E) HAR—F
MTR_PORT_VP PORT7.PODR.BIT.B2 Vi (EHE) HAhR—+
MTR_PORT_VN PORT7.PODR.BIT.B5 Vi () BAR—+

MTR_PORT_WP

PORT7.PODR.BIT.B3

W48 (IEHH) HAKR—k

MTR_PORT_WN

PORT7.PODR.BIT.B6

W#E G¥HE) HAKR—k

MTR_PORT_SW1

PORTS8.PIDR.BIT.BO

SW1 AHQHR—k

MTR_PORT_SW?2

PORTS8.PIDR.BIT.B1

SW2 AAR— k

MTR_PORT_LED1

PORTA.PODR.BIT.B2

LED1 HAR— K

MTR_PORT_LED2

PORTA.PODR.BIT.B1

LED2 H AR— k

MTR_PORT_LED3

PORTD.PODR.BIT.B7

LED3 HAR— k

MTR_LED_ON 0 “Low” 79T 47
MTR_LED_OFF 1

MTR_INPUT_V 24 A N—BERANEE
MTR_MCU_ON_V MTR_INPUT_V * 0.8f BH8EE (VDC) REEBE
MTR_ADC_OFFSET OX7FF ADA Tty b
MTR_CURRENT_SCALING 25.0f/4095.0f B AID EHRIENREE

MTR_VDC_SCALING

111.0f/4095.0f

A O R— 8 BHREE AD Tt

B5 fZRE

MTR_OVERCURRENT _
MARGIN_MULT

1.5f

BERTS—HEBEBREHAE

MTR_OVERCURRENT_LIMIT

MP_NOMINAL_CURRENT _
RMS * MTR_SQRT 2 * MTR_
OVERCURRENT_MARGIN_
MULT

B | 3%
]

BRI I—¥IERE (Al

MTR_OVERVOLTAGE_LIMIT 28.0f BEETS—HIEE [V]
MTR_UNDERVOLTAGE_LIMIT | 14.0f BEEETS—HIEME [V]
MTR_SPEED_TCNT CMT1.CMCNT EEAR2A4<hIU L

DR
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% 3-26  “mtr_spm_less_120.h” YV OE&E—E (1/4)
T7AIE E&ZAE: E&IE w%
mtr_spm_less_ | MTR_INT_DECIMATION 0 Y AAREE = E%%
120.h MTR_POLE_PAIRS MP_POLE_PAIRS 1Bt 3k
MTR_TWOPI 2 * 3.14159265f 27
MTR_SQRT_2 1.41421356 2
MTR_RPM_RAD MTR_TWOPI / 60 * MTR_ [rpm]—[rad/s] 8 {1 25 # FA % 3K
POLE_PAIRS
MTR_SPEED_LIMIT_RPM 3000 EEY Sy ME (BWA) [rpm]

MTR_SPEED_LIMIT

MTR_SPEED_LIMIT_RPM *
MTR_POLE_PAIRS *
MTR_TWOPI / 60

EEY Iy ME (BERA)
[rad/s]

MTR_SPEED_PI_DECIMATION

1

HE Pl HIEAE Y AAMEIEH

MTR_SPEED_PI_KP

CP_SPEED_PI_KP

iat o %

MTR_SPEED_PI Kl CP_SPEED_PI _KI BT A Y

MTR_SPEED Pl | LIMIT_V 24.0f BIE Pl #HIHTEHDIEY) 2 v ME
Vi

MTR_SPEED_CALC_BASE MTR_TWOPI * 5000000 EEIHAAER

MTR_SPEED_LPF_K

CP_SPEED_LPF K

HERLPF /NS A—4

MTR_LIMIT_SPEED_CHANGE

CP_LIMIT_SPEED_
CHANGE * MTR_RPM_RAD

ARA— R E— FEOESTRER
KZEFENE [rad/s]

MTR_MAX_DRIVE_V

20.0f

BRAXEFEE V]

MTR_MIN_DRIVE_V 5.0f RIMESER [V]
MTR_MAX_BOOT_V 8.0f BOOT £— FRKXIEHE [V]
MTR_TIMEOUT_CNT 2000 FLFIFERFHAI R
MTR_SHIFT_ADJUST 0 AEL T MRARE
MTR_STOP_BEMF 0.5f oY LREREEILHIEEE
MTR_OL_START_RAD CP_OL_START_ TRENEE [rpm]

RPM * MTR_RPM_RAD

MTR_OL_MODE1_CHANGE_

CP_OL_MODE1_CHANGE_

F—ToN—TE—FK19YF

RAD RPM * MTR_RPM_RAD ZEE [rpm]
MTR_OL_MODE2_CHANGE_ | CP_OL_MODE2 CHANGE_ | #— 7 IL—FE— K241y %
RAD RPM * MTR_RPM_RAD ZEFE [rpm]
MTR_OL_START REFV CP_OL_START REFV EHEE [V]

MTR_OL_MODE1_RATE_RAD

CP_OL_MODE1_RATE_
RPM * MTR_RPM *
MTR_RPM_RAD

F—ToN—TE—FK1TO&E
FEHANE [rpm/control period]

MTR_OL_MODE2_RATE_
REFV

CP_OL_MODE2_RATE_
REFV

A—TUN—TE—F2TOE
[EH#INEE [Vicontrol period]

MTR_OL_MODE2_RATE_RAD

CP_OL_MODE2_RATE_
RPM * MTR_RPM *
MTR_RPM_RAD

F—TFoN—TE—F2 TO&E
EEMZE [rpm/control period]

MTR_OL_MODE3_RATE_
REFV

CP_OL_MODE3_RATE_
REFV

F—TN—TE—F3ITODE
[E#0ZE [V/control period]

MTR_OL_MODE3_MAX_REFV

CP_OL_MODE3_MAX_
REFV

A—TUIL—TE—F3TOR
KEBE [V]

MTR_OL_PATTERN_SET
CALC

MTR_CARRIER_
FREQ * 1000 * MTR_
TWOPI/6

F—To—TnIRE—24Y
BAEREH
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% 3-27  “mtr_spm_less_120.n" YV OE&E—E (2/4)
A I E472=E E&E e

mtr_spm_less_
120.h

MTR_PATTERN_CW_V U

MTR_PATTERN_CW_W_U

MTR_PATTERN_CW_W_V

MTR_PATTERN_CW_U_V

MTR_PATTERN_CW_U_W

MTR_PATTERN_CW_V_W

CWREHR—ILE YN 2—2

MTR_PATTERN_CCW_V_U

MTR_PATTERN_CCW _V_W

MTR_PATTERN_CCW_U_W

MTR_PATTERN_CCW_U_V

MTR_PATTERN_CCW_W_V

MTR_PATTERN_CCW W _U

CCW R R—ILE Y/ a—2

o|IN|oja|lh[lWIN~|O~O|D|OIN|WIO|(AROM|>|W|N

MTR_PATTERN_ERROR BERE—Y
MTR_UP_PWM_VN_ON

MTR_UP_PWM_WN_ON

MTR_VP_PWM_UN_ON

MTR_VP_PWM_WN_ON

MTR_WP_PWM_UN_ON

MTR_WP_PWM_VN_ON

MTR_UP_ON_VN_PWM

MTR_UP_ON_WN_PWM

MTR_VP_ON_UN_PWM 9

MTR_VP_ON_WN_PWM 10

MTR_WP_ON_UN_PWM 11

MTR_WP_ON_VN_PWM 12

MTR_U_PWM_VN_ON 13

MTR_U_PWM_WN_ON 14

MTR_V_PWM_UN_ON 15

MTR_V_PWM_WN_ON 16

MTR_W_PWM_UN_ON 17

MTR_W_PWM_VN_ON 18

MTR_UP_ON_V_PWM 19

MTR_UP_ON_W_PWM 20

MTR_VP_ON_U_PWM 21

MTR_VP_ON_W_PWM 22

MTR_WP_ON_U_PWM 23

MTR_WP_ON_V_PWM 24

MTR_DRAW_IN_1ST_TIME | 1 3l%5A4 1 @B
MTR_DRAW_IN_2ND_TIME | 2 BlE5AH 2 [EB

MTR_OFFSET_CALC_TIME

CP_OFFSET_CALC_TIME

7ty MEREAD Y FEK
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% 3-28  “mtr_spm_less_120.n" YV OE&E—E (3/4)
T7AIE <y 04 E&RIE w%

mtr_spm_less_ | MTR_BOOT_REF_V CP_BOOT_REF_V ERiESIE

120.h MTR_V_UP_TIME CP_V_UP_TIME EXESEMEAL DY FEIE
MTR_V_UP_STEP MTR_BOOT_REF_V/MTR_V_ | BEERE—FEHV > FEIH

UP_TIME

MTR_V_CONST_TIME CP_V_CONST_TIME BEESEMEE
MTR_CW 0 [EER A A
MTR_CCW 1
MTR_FLG_CLR 0 IS ER
MTR_FLG_SET 1
MTR_ICS_DECIMATION 4 Y—)LAEBFEUH LS &%
MTR_V_ZERO_CONST 0 BEO
MTR_V_UP 1 BEELS
MTR_V_CONST 2 BEE—E
MTR_V_OPENLOOP 3 BEA—To—7
MTR_V_PI_OUTPUT 4 BEEPIHA
MTR_SPEED_ZERO_CONST | 0 EEO
MTR_SPEED_OPENLOOP_1 | 1 BEF—TIL—T1
MTR_SPEED_OPENLOOP_2 | 2 BEF—ToL—T2
MTR_SPEED_OPENLOOP_3 | 3 EEX—TL—T3
MTR_SPEED_CHANGE 4 REZEE
MTR_ID_A 0 Motor ID A
MTR_ID_B 1 Motor ID B
MTR_MODE_INACTIVE 0x00 k79 T4 TE—FK
MTR_MODE_ACTIVE 0x01 TOT4TE—F
MTR_MODE_ERROR 0x02 IS—E—FK
MTR_SIZE_STATE 3 EREAFIRER
MTR_EVENT_INACTIVE 0x00 7V T4 TARU K
MTR_EVENT_ACTIVE 0x01 TOTF4TARNY b
MTR_EVENT_ERROR 0x02 IS—ARYk
MTR_EVENT_RESET 0x03 ARV hYEY b
MTR_SIZE_EVENT 4 EREHAND M
MTR_MODE_INIT 0x00 A=y FE—F
MTR_MODE_BOOT 0x01 J—rE—F
MTR_MODE_DRIVE 0x02 KSA4JE—FK
MTR_MODE_ANALYSIS 0x03 T7FUYRE—FR
MTR_MODE_TUNE 0x04 Fai—vE—FK
MTR_SENSOR_LESS 0x01 LR
MTR_SENSOR_HALL 0x02 R—=Ltry
MTR_SENSOR_ENCD 0x04 Iva—4
MTR_SENSOR_RESO 0x08 LYLs
MTR_METHOD_FOC 0x00 R kLEIE
MTR_METHOD_180 0x01 180 E@EEHIf
MTR_METHOD_WIDE 0x02 [ £5 18 B il
MTR_METHOD_120 0x03 120 EEEBHIE
MTR_CONTROL_CURRENT | 0x01 E R
MTR_CONTROL_SPEED 0x02 158 1l
MTR_CONTROL_POSITION | 0x04 {32 & il 0
MTR_CONTROL_TORQUE 0x08 kLY I
MTR_CONTROL_VOLTAGE | 0x10 BBl
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£ 329 “mtr_spm_less_120.n” YV OEF&E—E (4/4)
T74ILE Iy 0% E&IE wE
mtr_spm_less_120.h | MTR_ERROR_NONE 0x00 I5—7%L
MTR_ERROR_OVER_CURRENT 0x01 BERTT—
MTR_ERROR_OVER_VOLTAGE 0x02 BEETS—
MTR_ERROR_OVER_SPEED 0x04 BERETS—
MTR_ERROR_HALL_TIMEOUT 0x08 R—ILBA LTI FTS5—
MTR_ERROR_BEMF_TIMEOUT 0x10 FEREEZALTILIS—
MTR_ERROR_HALL_PATTERN 0x20 R—Likg—2 15—
MTR_ERROR_BEMF_PATTERN 0x40 FEEENNA—2I5—
MTR_ERROR_UNDER_VOLTAGE 0x80 EEEXETS—
MTR_ERROR_UNKNOWN Oxff RERILS—
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3.6.1 AA A0

-
.

A 0IE

N

DR D MEL

A—HABTI—R
DML

A ERERDDNHE

= RNEO ML

ICSHAHE

[ICS]

[Board]

|

BIE/ITA—EAN

SWDIKRED D
E—ADEEE—FEEE

com_s2_mode_systemD{EMN D
E—ADOBEE—FER

LED% 4

LED £

[E1#5% IR E

-

DAVFRVT AL T

EEREREEREORE
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3.6.2 F!7REHRYAHNE

C

FU7 EAH )

|
SHEERDIMF

SHERDA 7V LRE

BIREE OIS

I5—FIvy

SHEEDEE

SHEBEATEVMNRE

[

ACTIVE]

=TI —TEEE IR

+FRsaxE

M IFEDHES

[INACTIVE]

€

E—HEFIEHE

ICSEMEIEMIE

EHOEHNE

C

T )
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3.6.3 1[ms]EIYAHMIE

( 1 [ms] BlA 7 )

[INACTIVE]
SYSTEM MODE
[ACTIVE]
[INIT_ MODE] [DRIVE_MODE]
RUN MODE

[BOOT_MODE] v
| | EERSEES | | | | EERSEES | |

| BOOT MODE~ | || mememms || || mememms ||

[ 72 ML R 8] F—To ]
e
> & E$5 4 MODE
(38 EE P11
| Ve MODEA | | PWMF 2 —F 1t |
| | 3l AALIE | | g
<
GRS
3-9 1[ms|EIYRALET O—F +— k
3.6.4 BERENY AAHNIE
< BEFRRHEIYAH >
E—AELNE
NAAVE—F D ZIREED EERR
e
3-10 BEERBRHEE Y AANEIO—Fv— b+
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4. E—HZHIEERFEIZIEY—JL Renesas Motor Workbench |

41 #=

AK7T)Vr—2 30/ — bR TILTOYT S LTIEH, E—2 HEHBEFZIE Y — /L Renesas Motor
Workbench) 1 —H4 >4 7z —X ([EE/{Z1LiES. EEEERSE) L LTHERALET ., FRAELR
EDEMIE TRenesas Motor Workbench 1—H—X<v=a7JL] #8BLTLIEEL,

E—A HIHEIF X 12 Y — )L Renesas Motor Workbench] [&#£%t WEB H 4 F K YU AFLTLFEELY,

Main Window

ion Help

File Information

Connection

com RMT File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100./mt  2018/11/06 14:34:26
Status Connect -- USB YY)l 7/ Map File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.m... | 2018/11/06 14:20:35

Configuration Select Tool

Analyzer Window

&' Rread \ & wiite |

Project File Path) Variable Data |Varial
Variable Name Data Type Scale R? Read W? Write
INTS Q |&]o Mo
INTS Q [Mfo  [OJo
INTS Q Mo [Co
INTS Q |Mf1 Ofo
INTS Qo |™f1 Olo
INTS o [M2 [Ofo
iNTs Q [Mfi Olo
iNTis a0 [Mo [Mo
inTis a0 [Mo [M]o
INTS a [Mo [M]1
unts [ao [MIs OJo
untie (a0 [Mfo [OJo
finma oo 101 TTln
Select Data Control File Control
Up | [ Down | | color | | Load || save

(@) Ready CPU: RX66T Serial: SCI6 PORT:COM4

4-1 Renesas Motor Workbench 4} £}

E— A2 HIEEIFTIE Y —)L TRenesas Motor Workbenchl D{#fLYA

g

Maotor RS5K

Y—ILTA 2 HEEEE F5)v) LY—I)LERET 5,

Main Panel ® MENU /A\—Mm 5, [RMTFile] — [Open RMT File(O)] & #1R,

YUTIWY T RITHILED “ics” TZHILFRIZHS RMT 774 ILEHRAHRAD,
“Connection” @ COM THfitSni=F v ~®D COM %FEIRT 5,

Select Tool 5L® ‘Analyzer’ "2 %7 1) w4 L. Analyzer EEEEZRTT D,

® “4.3 Analyzer #EEIRER” ERICE—F EEHRESE S,

®0 OO
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4.2 Analyzer BEERZH—&

Analyzer 1—H' A VA2 D1 —XERABOANREH—EBEEZKR4-1I1TRLET, GHE. CHOEH~DA
F{ElE com_s2_enable_write [Z g_s2_enable_write &R LEZZAAFLIGEICRBEEHRARBREINET,
=12 L. (DM 5 =Z#IE com_s2_enable_write IZI&K7E L EHE A

T, FRBERLHIHET 2RTEH “ics_*” PABRShTWLET,

F 4-1 Analyzer #EEA T RAEH—E
; , — e
ERA = na (1] : RBEEH)

com_s2_sw_ui (*) int16 A—HYA B TI—RRAYF [g_s2_sw_ui]

0: Analyzer 1—%'4 >4 7 1 —XEMA

(F74ILH)

1: R—Fa1—¥a122T7x—XER
com_s2_mode_system (*) int16 AT—EHE [g_s2_mode_system]

0: R+byTE—F

1:5VE—F

3: Uty hk
com_s2_direction int16 ElEEA [ [st_g.s2_direction]

0:CW

1:CCW
com_u2_mtr_p uint16 E—F DB [st_g.u2_mtr_p]
com_s2_ref speed_rpm int16 REESE WA [rpm] [st_g.f4_ref speed rad]
com_f4_kp_speed float32 HE Pl HIELBIIES 1 > [st_g.f4_kp_speed]
com_f4_ki_speed float32 HE Pl HIEHERIET A > [st_g.f4_ki_speed]
com_f4_speed_Ipf_k float32 HELPF /RS A—4 [st_g.f4_speed_lpf k]
com_f4_limit_speed_change float32 R RERAEEN [rad/s] [st_g.f4_limit_speed_change]
com_s2_ol_start_rpm int16 IRENRE [st_g.s2_ol_start_rad]
com_s2_ol_mode1_change_rpm int16 E—F1YBZEE [st_g.s2_ol_mode1_change_rad]
com_s2_ol_mode2_change_rpm int16 E—R2YIYBZEE [st_g.s2_ol_mode2_change_rad]
com_f4_ol_start_refv float32 WEEE [st_g.f4_ol_start_refv]
com_f4_ol_mode1_rate_rpm float32 E— K1 COEEEME [st_g.f4_ol_mode1_rate_rad]
com_f4_ol_mode2_rate_refv float32 E—F2TOEEEME [st_g.f4_ol_mode2_rate_refv]
com_f4_ol_mode2_rate_rpm float32 E— KR 2 COEEEMRE [st_g.f4_ol_mode2_rate_rad]
com_f4_ol_mode3_rate_refv float32 E—F I TOETEME [st_g.f4_ol_mode3_rate_refv]
com_f4_ol_mode3_max_refv float32 E—F3TORKER [st_g.f4_ol_mode3_max_refv]
com_u2_offset_calc_time uint16 A7ty MEEHE LYY FEHK [st_g.u2_offset_calc_time]
com_f4_boot_ref v float32 EEESE [st_g.f4_boot_ref v]
com_u2_v_up_time uint16 EEESEMELY Y FEH [st_g.u2_v_up_time]
com_u2_v_const_time uint16 EEERE—EHY Y FEK [st_g.u2_v_const_time]
com_s2_enable_write int16 EHESHAHT
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4.3 Analyzer ##aEI2/E5I

Analyzer #gEZFERA L. E—2 ZRET DB ZELUTISRLET, B4EX. “Control Window” TITWVE
94, “Control Window” M£#lilE. [Renesas Motor Workbench 1—H—X<v =2 7)L] 28R LT E
AN

o E—A%MEEEIHES
@ “com_s2 _mode_system” . “com_s2 ref speed _rpm” . “com_s2_enable write” D[W?]H#IZ
“Frud” NA-TWE I LEHEET S,
@ #HEHEEEEE “com_s2_ref _speed_rpm” D[Writel#lIZAHT %,
@ “Write” R2 o EHT,
@ “Read” R2 V&ML TIRAE®D “com_s2 ref speed_rpm” . “g_s2_enable_write” M[Read]i#l%

T 5,
® MCU HDEHEARREIE S8, “com_s2_enable write” [CADTHEELT- “0” or “1”7 LR L
EExANT S,

® “com_s2_mode_system” D[Write]##I< “17 ZAHT %,
@ “Write” R2 U&7,

@click “Read” button ®@Dclick “Write” button

/
ntrol Window { == R R

| ﬂ Read | OWrite S Commander| ‘User Button| !
Variable Data |Variable List | Alias Name ~ (DCheck

Variable Name Data Type Scale R? Read 47 Write

com_s2_mode_system |INT16 Q0 |Mjo [E4) v 4—— @Write “1”
com_s2_ref_speed_rpm|INT16 ao |™{1000 ||+ | 1000
com_s2_direction INT16 o |Mlo o
com_s2_sw_ui INT16 a0 |Mo Ofo
com_s2_enable_write [INT16 Q0 |Mjo Mo |
g_s2_enable_write  |INT16  |Q0 | 1_‘]'; [ @Write reference speed
[13 ” “ ” /
B®Write (“0”or “17)
4-2 E—AZEEDOFIE
e E—RZEEFLTED
@D “com_s2_mode_system” D[Write]fdIZ “0” ZAHT B,
@ “Write” "2 U &HT,
®Clic} “Write” button
Control Window [fedl@ ] ==

‘ &'read | &wiite | A Commanderl &, User Button |_!

Variable Data |Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write

com_s2_mode_system |INT16 ‘QO |‘7 EO | i |0 ®write “0”

X4-3 E—X2FILEDOFIE
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e ItFEF->TLE-I (TF5—) HEDNE
@ “com_s2_mode_system” D[Write]#&(Z “3” Z#AHT B,
@ “Write” R2 U &#Hd,

@click “Write” button

Control Window / == ECR )
| 0 Read |_0_ Write_lié;; Commancler J_‘User Buttonl_!

Variable Data  Variable List | Alias Name

Variable Mame Data Type Scale R? Read W? Write

com_s2_mode_system ‘INT‘I& |Q0 |7 ‘0 | [v] ‘0 @Write “3”

4-4 I S5—RBRDOFIE
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R—LAR—=DEHYR— RO

IR HR TLY FAZHRIKR—LR=D
http://japan.renesas.com/

BHEEEE

http://japan.renesas.com/contact/

FTRTOEES S UVERERE, ThEhOREEICRELET.
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HAECHERALEDFESE
CITlE, /M aVERLRISERAT S MEALOEESHE] (COVWTHALET ., EHOEALOFEFEICOVNTIE. ARF1 AV MELUTY

ZHALTYIT—rESBLTIESL,

1. HESRE
CMOS DI Y FEVOBIEEBHERSLZDLMAITTLHEEL, CMOS RRFHRVFHERICK > TH — MEBRIEZE LD LAHY FT, EffOR
FOBRICIE, BHAHEFRLICERALTVLIEEED FL—PIADUr—X BEHOREM, €EB7— X G EFFAL. MAILTIEICET—
REBLTLESN, TIRFYIRLICSKELZY., HFEMSY LAEVTSEEIL, £z, CMOS &R E#EE LI=AR— FIZD2VWTHRZKEDK
WE LTS,

2. EBREBEABOLE
BERFART, RROKEFTETT, BRFABICE, LSIONBEROKRETTEETHY .. LR IDBREPLRHFOREETETT . S
ey MEFTY Y T IEGOBE, BRIEAND Y Y FAEMICHZ2ETOHM. HFORBIIRETEERA. BHIC. RE/D—F>
Dty MgEEFERAL T Y T RRGOEE. BREANDYEY FOOINDE—EBREICET HETOLM. HFOREIRIITETERA,

3. BREAIHIZEITDANES
LHZUBOERNA TREOLEIS, ANEELARATLT Yy TEREANLGNTLEEWN, AREBLARATLT v TERMLOEREAIC
&Y, BEEESISECLEY . REERSIRNARRFELELSELYTEIHEENHYET, ERPIC TERA IBICETIANES] (22T
DEBOHLIHERIE. ZORNBEFH>TLIEZEL,

4. RERHFONE
REAWHFIE. TREAHFORE] CH->TREL TS, CMOS #RDAAHFDA VE—F D RIE, —f&IC. N4 VE—FLREKS
TWET, RERGHFEFBRETERSE L. FERRICKY . LSIFZO/ 4 XAEMESh, LSIRBTEBEEFRATINY . AHES LBH
SNTREEEEITBRADNHY FT,

5. /8w YI22L1T
Dty bEE, 7Y HRRELER. Uty FEBRLTLESD, 7RYSLARTHOI/ OV IO YEZIRE. YYBREIOvINRELE
BICPIYBRZ TSN, Uty bE SMBRIRT (FEOSBREKRER) 2RAWN- 0y ) THEZERT S OXATLTE, 70V IN+HRRE
Lz, Yty FEBIRLTESY, £, 7055 L0OEFP THBRIRT (FEMRIRER) #AVV=-7097(YYBZLEHEE. Y1Y
BRAEOIOYINTRRELTHLEYIYBZ TS,

6. AFNImFOENMKR
AN/ A XORFRIZEDEREAIRBEORRCHYFETOTEEL TS, CMOSHREDAAN/ 4 X EITEEL T, Vi (Max.)
5V (Min.) ETOEEICEEFEDILSHIBEIE. BBELZSIEECTBILSHYET, ADLALHLEEDHEELBAA. Vi (Max) M Vi
(Min.) ETOEEZEBT 2EBHMBICF v 2 Y LI/ A XGENRALBNESITHALTLEEL,

7. UY—TJF7FLR (FHEE) 077X ELE
DY—T7 FLR (PHEE) DTV EREZEELFET, 7 FLRAEEICE. FROMBEHERICEIVMAFOATNS UHF—TF7 FLR (FHE
) "HYET., ChDD7 FLRAETZIEALEEEZDEEICDOVTIE, RIETEFHANDT, 7I9EALABEVESITLTLESL,

8. HREOMEIZDONT
HEQORGDIEMKIERETLHHEE, HRBLZILICVRATLIHEAREERL CTLEEWL, ALIL—TOIAIVTHEENES L, TFY
VAAEY, LATIRRE—UOMELREICEY, BERUBFEOHE T, HEE. BEv—C0. /A XME. /A XEHELENRLZLHHEN
HYET., RENESHRITEFTTIHEE. BRORUBTLITVRTLIHERBEEREL TIEELY,



EFEE
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3. B, ABEHICEDETLAHFLIE=FOHHIE. SFETOMOMMWMEEEZASHETILOTEHY FEA,

4, HHERE 2NFLE-HEMLT. kE. RE EE. UN—RIUPZTFYLS. FoM. FTETDIERALEVTLESD, M IHE. X
T EH UNR—RIVCZFYIUTHFICKYELEBEICEL, Sk, —UZ0EEFEAVERA,

5. Lk, UHBROREKEE MZEKE] LU BREKE] ITHBELTHEY., EREKEX. UTISRTARICESNMERSAS I LEER
LTHBYES,

BREKE: aUEa—4. OAHEE. BISHER. SRR, AV, RE. THEEM. N—VHL#sE. EXAOKRy ¢

EmEKE  EXEEE (BDHE. BE, M%) . XBEHE (55 . KFEREEES. SRIRRER I TL, FERLGHHEES
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ARTNAADERLO—BHIGIESRIE] %) #CRADL. BHIEET IRKRER. BFERETHE. MBFE. REFHTOMEEEED
HENTIHEACESL, EEEHOERAEZBA TAHARECHEAINEBAOHKE., BBEDFEABLUERICDEEL TIE., StE. —
ZTOEEEEVEEA,

7. HuE, SHEKORKBESSIVEEEORLICEHTOETN, FERURIHLIEETHENFEELLY ., EAEKHICK>TIXBREELEZYT S
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ToTLESL, IS, Y422V I b7 BERTORIEIZRE L -0, BEHROMEE - VAT LLELTORERIZEEHROEETIT-T
&by,

8. HHERORBESMEOHMICOTEL T, E2RENLTEHELREOFEFTHHEE SN, ZERAICKELTE. HEOMENES - EH
#HRHT 5 RoHS 55 %, BRASNIBEREEASETHABENSI X, MM BIERITEET LS5 THACES L, M BEFEETF LAV LIC
KYELCHEEFICELT, 4#E. —9Z0EFZEVEEA,

9. HHBERBIUHMEENNADESHLCRAIICKYHE - FH - REEFZLESIATOIHE - SXATLICFERT S LIETEERA, SHESS
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