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MTR SPEED ZERO CONST MTR SPEED OPENLOOP 1 MTR SPEEDOPEN LOOP 2 MTR SPEED OPENLOOP3 MTR SPEED CHANGE
Speed reference status
Voltage
p [V]
st g4 ol mode3_max refv
st.gfd refv
st_gf4 ol start refy
0 >
Speed
\rad/s]
st.gf4 ref speed rad
e e ToT e T e s e e e e —
MTR OL MODE1_CHANGE RAD
0 >
Openloop Speed PI control

3-6 IREVAIES
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)

317 LRTLREHEE
RURATLR, UFOIS—REEHE., ThTIOBEICRABLEBEEERLTVEY. VATLR
HHECEDIRREMEIRI5 ESRL TS,

o BERIS—
N—FOxz7HhoDRIFLEST BERBEL) (C J:U PWM H hin¥F% “Low” [TLET,
if_~ BEREREAHTCUE. WHERZESRL. BFR (BERY I v MEZER) ZHRHE LB
EREERELELET. (VI EUITEE)

. BEETS—
BEERRAMCTA L \— 2 BREELERAL. BEE BEE) I v MEZEB) £ LIFIC,
REFELFT. COT. BEEY I v MEFRHEROEREOBESEEE L TRELLETT,

. 1P_€ l:T:I7—
BEREAHCA UoN— 42 BRETZESRL. EEX (BEXV Iy MEZTMES) FHEH LI
Esﬁ EIELEST, T, BEEY Iy MEFBREEROEBREDREEZEELTHRELET
ER

o MEEEEEIS—
EEIEEERAATEEZREEAL. ZEY Iy MEZHEBLESR., BRFELLES,

o FOUVORKBEAALT I FIS—
TOYORBHIZEEZNZ—UUBZA—ERBREELLEVVGS., BABLELET,

o REFR—ILEIHIIREI—2TIS— (ABER) OEERHE
U. V. WEHBEENHEZREER—ILEUH/IRE—2 (HMEER) ODEEZRELEEES. REEFELL
E3CIN

e RAA306012 DEFERHIS—
RAA306012 DEFEZREL=BE. BAEEFELELET,

%35 FURATLREMESTE

BERITT— BERY v ME [A] 0.89

BEtREER [ps] 50
BEELS— BEFEY v ME [V] 28

BEREHA [us] 50
EEETLS— EEXY v ME [V] 14

BERREHA [us] 50
EEEREEETS— EEY Iy ME [rpm] 3000

BEREHA [us] 50
FOoU0RBEHEA LT IS — AA LT MR [ms] 50
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3.2 120 E@EHE Y 7 MR
AHEETOTS LOBEK—EZLUTITRLET.

£3-6 “mainc’ BAH—ZE

T7AILEB Epes PUBET S
main.c main o N— ROz THEEEABFFUEL
AR KL o 1—HAUE I —RYEMEEKRTUE L
Hh AL o AL UANBERATEHIEALCEKTTLEL

o REEBBRUAANY FETHEHEITFUHL

o RAA306012 #)HA{LEAEF U H L

o AL
21— VAT —AFEVPHL
SO VFRYITRATO ) TEAKTEUHL

board_ui R—Fa1—Ha124T7—XER

AR #L o E—RRT—HADEER

AL e RAA306012 ') /3 BEIFUH L
o [EIEREIEFEDIRE

ics_ui Analyzer 1—H4 4 7 z—X{EMA

AR #L o E—RRT—HADEER

AL e RAA306012 ') /3 BEESIFUH L
o [MIELREIEFEDIRE

software_init A VABICTERT RO

AHB L

HAh:aL

£ 3-7  “mtr_ctrl_rx13t.c” BA%%—&

T274IL% R4 MIERE

mtr_ctrl_rx13t.c R_MTR_InitHardware 0y y & EDHEEED AL
AR "L
HAh: Gl

mtr_init_clock 20y OMEILE
AR HL
HAa:HL

init_wdt D vFREYITEALT (WDT) O#MAAL
AB: L
HA: Gl

mtr_init_cmt AVRFTIVFEAT (CMT) O#HAIE
AR HL
HAh:HL

mtr_init_poe3 R—b7o Ty b4 r—T)L 3 (POE3) DO#HE
AR HL
HA: AL

clear_wdt IrvFREYTELT (WDT) DY YT
AR "L
HAh: L

mtr_clear_oc_flag BERGE 75 TR
AB: gL
HA: AL
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% 3-8  “mtr_ctrl_mrssk.c” BA%—&
T74IL%E Epes W E

mtr_ctrl_mrssk.c

R_MTR_ChargeCapacitor
A7 : (uint8) u1_id / Motor ID
HA: AL

BREE (VDC) RERFL

get_vr1
AR HL
H A : (uint16) ad_data / A/D iz R

VR1 OREZRF

get_swi
AB: gL
H A : (uint8) tmp_port / SW1 D LA JL

SW1 DIRREZEIF

get_sw2
AR "L
H# : (uint8) tmp_port / SW2 D L X)L

SW2 DIRREZEIF

led1_on
AR HL
HAa:mL

LED1 @ = 4T

led2_on
AR HL
HA: AL

LED2 O 4T

led3_on
AR HL
HAh:HL

LED3 M = 4T

led1_off
AR HL
HAa:%mL

LED1 OEKT

led2_off
AB: L
HAa: Gl

LED2 O;:H%T

led3_off
AR HL
HA: L

LED3 MEKT

* 3-9

“mtr_interrupt.c” BA%—&

2744

kg

MEHE

mtr_interrupt.c

mtr_over_current_interrupt
AR gL .
HAa:HmL .

BERRELE (\— FRH)

AR FMLIEEIRBEHIFUE L (Error 41 N R FE)

E—RFRAT—HRERE (Error E— kAN)
BERRHE 7SV RBRBESITFUHL
(PWM H HELALEEA~)

mtr_carrier_interrupt
AA 7L .
HA: AL .

50 [us]&EIZFE U L

BR/BEAF 7Y FEE
IS—FzyvIBEBOFUTEHL
5 Eh il
FOU/OXBRHBEHBOEUH L
EE Pl I
REEHEHOFUEL
Analyzer ZE# O EFH

mtr_1ms_interrupt
AR L .
HAh: kL .

1 [ms]&EICFEUH L

EEE DS EERE
BEEEORE
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£ 3-10 “mtr_ctrl_predriver.c” BA%—&
2745 E%s IR E
mtr_ctrl_predriver.c | mtr_proc_init_variables RAA306012 FRZE# DAL
AR HL
HA: AL
mtr_proc_clear_fault RAA306012 @ Fault R 7T—2 AL X%
AR HL 7
Hh &L
mtr_get_predriver_revision RAA306012 $ll#HEA%®D Y ES 3 O BEDOWMF
AB: gL
H 71 : (uint16_t) com_u2_predriver_revision /
JEY3Y
mtr_init_predriver RAA306012 M #HA1LE
AR HL

H A (uint16_t)
com_u2_predriver_error_status /
IS—RT—4HR

mtr_recover_predriver

AR HL

H 7 (uint16_t)
com_u2_predriver_error_status /
IS—RT—4HR

RAA306012 M) /31 Jn2E

mtr_ctrl_predriver
AR HL
HAh: L

RAA306012 o il

mtr_predriver_read_register

AJ1: (uint8_t)ul_addr/ LYRAF KL R
(uint8_t *) p_u1_data/ Z{E/\v 77

H 2 (uint16_t) u2_status /| RT7—42 R

RAA306012 DL XA EAH L

mtr_predriver_write_register

AJ1: (uint8_t)ul_addr/ LYRAFT KL R
(uint8_t) ul_data/ EERAHT—4

H o (uint16_t) u2_status/ RF7—42 R

RAA306012 DL X 3 EEAH
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£ 311 “mtr_spm_less_120.c” B%—& (1/2)
T7A4NE EiEgiEd IR E

mtr_spm_less_120.c

R_MTR_InitSequence
A : (uint8) u1_id / Motor ID
HA: AL

S—4H U ZNE O

R_MTR_ExecEvent

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

HA: &L

o RT—HRADEEETD
o HEANUMIRLT, BYA
MIBORITEREFUH L

mtr_act_active

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

HA: (uint8)ul_state/ E—2 XAT—H R

PWM Hi & Al

mtr_act_inactive

A (uint8)ul_state/ E—F RT—H R
(uint8) u1_id / Motor ID

HA: (uint8) ul_state/ E—2 AT—4 X

PWM & hfEiE

mtr_act_none

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

HA: (uint8)ul_state/ E—2 XAT—H R

ML

mtr_act_reset

A (uint8)ul_state/ E—F RT—H R
(uint8) u1_id / Motor ID

HH: (uint8)ul_state/ E—2 XAT—4 R

TO—nNILEBODHIE

mtr_act_error

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

HA: (uint8) ul_state/ E—2 AT—4 X

E—SHIEE TREKTUHL

mtr_ol_signal_set
AF# : (MTR_ST_LESS_120%) st_m / Motor FA#&&E K
HA: L

F—TUL—THORBE/NZ— &
E

mtr_pattern_set
AF# : (MTR_ST_LESS_120%) st_m / Motor F&&E K
(uint8) u1_signal / BE/N\2—>

A AL

BE 5L OBE

mtr_speed_calc
AF# : (MTR_ST_LESS_120%) st_m / Motor F#&:&E K
HA: 4L

REFTHAER

mtr_start_init
A : (uint8) u1_id / Motor ID
HAh: L

E-AEBRICRECEREDHIL

mtr_set_variables
AA:HL
HA: AL

HEBA~DHIE/ S A —5 D RER

R_MTR_lcsInput

AR (MTR_ICS_INPUT*)ics_input/ Y —JLB#iEk

Y=L ANShE=-ZEHEE/ Y
7 7 IZHH

Ha: kL

mtr_watch_variables Y—ILARRT OO EHIEE
AA: L Ay FRERICERH
HA:AHL
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£ 311 “mtr_spm_less_120.c” B%—& (2/2)
2745 B ES PUBETE S
mtr_spm_less_120.c | mtr_error_check IZ—DER
AR L
HA: AL

mtr_wait_motorstop
AH : (MTR_ST_LESS_120*) st_m/ Motor F#&xE (K
HA: AL

BEEILEFT VY

mtr_set_voltage_ref
AF# : (MTR_ST_LESS_120%) st_m / Motor F#&&E K
HA: L

mtr_set_speed_ref
AH : (MTR_ST_LESS_120*) st_m / Motor F#&xE (K
HA: gL

REFEAEREDERE

mtr_start_openloop
AF# : (MTR_ST_LESS_120%) st_m / Motor F#&:&E K
HA: L

F—T UL — T Bl

mtr_set_angle_shift
AH : (MTR_ST_LESS_120*) st_m / Motor F#&xE K
Ha: kL

M7 FE (EOY 0OREHM S
NE—UEHRTE) DR

mtr_check_pattern £0Ov 0XEE
AF# : (MTR_ST_LESS_120%) st_m / Motor &k

HAh: AL

mtr_shift_angle I 7 b

AF# : (MTR_ST_LESS_120%) st_m / Motor F&:&E K
HA: L

o BEE/NA—DHREEH
MEUH L

o BEE/NE2—2DPWM HHRE
BASIE U L

mtr_pattern_first60
AF# : (MTR_ST_LESS_120%) st_m / Motor FA#&&E K
HA: 4L

FMEMHATF 60 EFavELY

mtr_pattern_first60_comp
AH : (MTR_ST_LESS_120*) st_m / Motor F##xE (K
Ha: kL

HBERE0EFavELY
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£ 3-12  “mtr_ctrl_rx13t_mrssk.c” B —&
274IV%A kg PUBET TS
mtr_ctrl_rx13t_mrssk.c | mtr_init_mtu MTU3 DO F#IHAEEE

AR HL
HA: AL
mtr_init_ad_converter AD OV N—2 DYEARTE
AR HL
Hh &L
init_ui dA—HA 257 z—ADOHMHAE
AB: gL
HA: AL
mtr_unused_pin_setup RMERHF O
AR HL
Hh &L
mtr_ctrl_start E—SEBHOE

AF : (uint8) u1_id / Motor ID
HAa:mL

mtr_ctrl_stop
A7 : (uint8) u1_id / Motor ID
HA: AL

E—5{FiE0E

mtr_get_vdc_adc
A 71 : (uint8) u1_id / Motor ID
H 4 : (float32*) f4_vdc_ad / € »/N\—2 BHEEX AD %

1 UNR—2 BREE AD it

il
mtr_get_vr1_adc VR1 A/D ZHA{ERE
AR L

H 77 : (unit16) u2_temp / VR1 A/D ZEH2{E

mtr_get v_uvw_adc

AA : (float32*) vu_ad / U FHEE A/D Tik{E
(float32*) vw_ad / V HEE A/D ZH2fE
(float32*) vw_ad / W B EE A/D Z (il
(uint8) u1_id / Motor ID

HAh: L

U# /VHE /WHEE AD Eift

mtr_get_current_uvw_adc

AF : (float32%) iu_ad / U #8EFT A/D LTl
(float32*) iv_ad / V 8 E i A/ID Zi{E
(float32*) iw_ad / W 8 E T A/ID ZEH#2fE
(uint8) u1_id / Motor ID

HAa:mL

U8 /W HBER A/D &
(VHERIZ 0 EXE)

mtr_change_pattern
A7 : (uint8) pattern / @E/NF2—>
Hh:HEL

BB/ 5L OLE
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% 3-13  “mtr_ctrl_rx13t_predriver.c” BA%—& (1/2)

T274IL% B4 NIBE

mtr_ctrl_rx13t_predriv | mtr_predriver_enable_peripheral RAA306012 /B ZHRER L
er.c ARzl
HA: AL

mtr_predriver_wait 15 7€ B MRl A 4
AA : (uint16_t) u2_timer_cnt/ {4 EERS
HA:HL

mtr_predriver_get_ani_da3o_adc DAO3 A/D £t
AA 7L
H A : (uint16_t) u2_temp / DAO3 A/D ZH#fiE

mtr_predriver_get_ani_da2o_adc DAO2 A/D %2
AR HL
H A : (uint16_t) u2_temp / DAO2 A/D ZEia{E

mtr_predriver_get_ani_da1o_adc DAO1 A/D £
AB: gL
H A : (uint16_t) u2_temp / DAO1 A/D ZH#fE

R_SCI5_Create SPI O#NEA{LALER
AR HL
HA: AL

R_SCI5_Start SPI DRIIAE
AR HL
HAa: Gl

R_SCI5_Stop SPI O fE L E
AR HL
HA: L

R_SCI5_SPI_Master_Send_Receive SPI T —4 EZ{E0E
AA : (uint8_t*) tx_buf/ #EE/NY T 7
(uint16_t) tx_num / EET—FH A X
(uint8_t*)rx_buf/ Z{E/1Ny I 7
(uint16_t)yrx_num / 2ET—42H A X
H A : (uint16_t) status /| RTF—42 X

S

=

R_SCI5_Create_Userlnit SPI O #HA LR LR
ABh L
HAh: &L

r_SCI5_transmit_interrupt SPI MEEE Y A AR
AR HL
Hh:%HL

r_SCI5_transmitend_interrupt SPI DFEERTEIYAAHLE
AR HL
HAh: Gl

r_SCI5_receive_interrupt SPI MZIEEY) A AHALIRALER
AR HL
HA: AL

r_SCI5_receiveerror_interrupt SPIDRETS—EIYAHNE
AR "L
HAh: Gl

r_SCI5_callback_transmitend SPIDFEERTHRI—IL/NYY
AR fGL e
HA: AL
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% 3-13  “mtr_ctrl_rx13t_predriver.c” BA%—& (2/2)

27414

E%s

MEHE

mtr_ctrl_rx13t_predriv
er.c

R_MTUO_Create
AR HL
HA: AL

MTUO O #HA{L L3R

R_MTUO_Start
AB: L
HAa: Gl

MTUO o BfssnE

R_MTUO_Stop
AR HL
HAh: 4L

MTUO &1k

R_MTUO_Create_Userlnit
AR HL
Hh &L

MTUO O #1#1b & A8

R_MTU4_Start
AR HL
HA: 4L

MTU4 O FRAsRNE

R_ICU_Create
AR HL
HA: AL

NFAULT imFE| Y AA#HA{ L AL 18

R_ICU_IRQ1_Start
AR HL
HA: AL

NFAULT #mFEl Y ;A Bth iR

R_ICU_IRQ1_Stop
AR HL
HA: L

nFAULT ti5F & Y ;A& 1L ALFE

R_ICU_Create_Userlnit
AR "L
HAh: L

NFAULT imFEI Y ;AAH b2 I8

r_ICU_irg1_interrupt
AR HL
HAa:mL

NFAULT #FEl ) A AL TR

r_MTUO_tgia0_interrupt
AR HL
Hh &L

MTUO(MTUS3 chO0)&I ) A #0328

% 3-14  “mtr_feedback.c” B —&

2744

B

I E

mtr_feedback.c

mtr_pi_ctrl
A7 (MTR_PI_CTRL*) pi_ctr | / PI #il{#1 FR#& &K
H A : (float32) f4_ref / Pl &l{HH H1iE

PI il
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£ 3-15  “mtr_filter.c” BA¥—&

AP : (int16) s2_lpf_input / LPF A A {E

(int16) s2_pre_lpf_output / BIE(D LPF HHiE

(int16) s2_Ipf k / LPF 44 >
H A (int16) s2_temp / LPF HH H1iE

2745 E# 4 IR E
mtr_filter.c R_MTR_Lpff LPF fnz8
A7 (float32) f4_lpf_input / LPF A J1{E (float32)
(float32) f4_pre_Ipf_output/ AIEID LPF 5 A1E
(float32) f4_Ipf_k / LPF %74 >
H 71 : (float32) f4_temp / LPF H hiE
R_MTR_Lpf LPF 4032

(int16)

R_MTR_Limitf

AN : (float32) f4_value / AF{E
(float32) f4_max / R KXIE
(float32) f4_min / &/IMiE

H A : (float32) f4_temp / HH{E

ETFERY =y FLE
(float32)

R_MTR_Limit

AP : (int16) s2_value / AS1E
(int16) s2_max / &XIE
(int16) s2_min / H/IME

HA o (int16) s2_temp / HA{E

ETFERY =y MLE
(int16)

R_MTR_Limitf_h

AN : (float32) f4_value / AF{E
(float32) f4_max / &K{E

H A : (float32) f4_temp / HH{E

LRRY = v bnE
(float32)

R_MTR_Limit_h
AP : (int16) s2_value / AS1E

(int16) s2_max / & X1E
H 7 : (int16) s2_temp / HHfE

LRRY = v MOE
(int16)

R_MTR_Limitf |

AN : (float32) f4_value /| AF{E
(float32) f4_min / &/IMiE

HH : (float32) f4_temp / HH{E

TRRY = v MoE
(float32)

R_MTR_Limit_|

AR (int16) s2_value /| AHiE
(int16) s2_min / &/IMiE

H 7 : (int16) s2_temp / HAfE

TRRY S v MLE
(int16)

R_MTR_Limitf_abs
AP : (float32) f4_value /| AH1E

(float32) f4_limit_value/ ') S MMiE
H A (float32) f4_temp / HH{E

fextE) = v FuE
(float32)

R_MTR_Limit_abs
AR (int16) s2_value /| AHiE

(int16) s2_limit_value / 'J 2 v &
H 7 : (int16) s2_temp / HHfE

MEXHEY = v ML
(int16)
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£ 3-16  “mtr_gmc.c” E¥—E
T7A4NE EifEd IR E
mtr_gmc.c &1 mtr_get_vdc BREEEORG

A : (uint8) u1_id / Motor ID
71 (float32) f4_temp_vdc/ BHRETE

mtr_check_over_voltage_error
AR : (float32) f4_vdc / BHREBIEE

(float32) f4_overvoltage_limit/ BEE = v MME
HH: (uint16) u2_temp0/ BEEIS—2754

BEFIS—Fzvy

mtr_check_under_voltage_error
AN : (float32) f4_vdc /| BHREEE

(float32) f4_undervoltage_limit/ {EEE " = v ME
H 7 : (uint16) u2_temp0/ EBEETS—754

EEEIS—FzIvd

mtr_check_over_speed_error
A : (float32) f4_speed_rad / [EIERiEE

(float32) f4_speed_limit_rad / BIEEEE ) = v ME
HH 0 (uint16) u2_temp0/ BEEIS—27545

mtr_check_over_current_error
AR : (float32) f4_ju/ U HHERIE

(float32) f4_iv/ V B ERIE

(float32) f4_iw / W HHEFRIE

(float32) f4_overcurrent_limit/ ;BEFH Y 2 v ME
H 7 : (uint16) u2_temp0/ BERITS—T7545

mtr_get_duty TREOEH
AR : (float32) f4_v ref/ FE S EEE
(float32) f4_vdc_ad / BHREEE
HH o (int16) s2_temp / ZEFHE
mtr_get v_uvw “HEEEOEH
AA : (float32*) vu_ad / U ¥8EE A/D ZHfE
(float32*) vww_ad / V 8EE A/D ZH#ifE
(float32*) vw_ad / W B EE A/D ZH#fE
(uint8) u1_id / Motor ID
HA:aL
mtr_get_curret_uvw ZHERECFEH

AA : (float32*) iu_ad / U #HE T A/D ZTiiE
(float32*) iv_ad / V 8 EF A/D ZH#{E
(float32*) iw_ad / W ¥ E % A/D ZEH#2{E
(uint8) u1_id / Motor ID

Hi: &L

mtr_generate_pattern
AR : (float32) vu_ad / U HBEBE(E
(float32) vw_ad / V B EEfE
(float32) vw_ad / W ¥ E T fiE
(float32) vn_ad / ZHHEETH1E
H 00 (uint8) ul_temp / REBR—ILEZUHNE—2

R R—ILEoFIRE—2D
R

mtr_check_timeout_error

AA : (float32) f4_cnt_timeout/ B A LTI bHI U4
(float32) f4_timeout_limit/ 24 L7 k) 2 v k

H 7 (uint8) ul_temp0/ 3A L7 I IS —T55

BALT9RIS—FTvY

GE] 1. RORFLATEALTOWAVERITEZEHL TUOEE A,
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% 3-17  “mtr_driver_access.c” B —&
274IV%A kg IR E
mtr_driver_access.c R_MTR_SetSpeed REREREDRE
A : (int16) ref_speed / EEHH{E
(uint8) u1_id / Motor ID
A AL
R_MTR_SetDir BEYAR0E: S
AA : (uint8) dir/ EERAE
(uint8) u1_id / Motor ID
HAh: AL
R_MTR_GetSpeed REEEEORSG
A7 : (uint8) u1_id / Motor ID
H A : (int16) s2_speed_rpm / [El45EEE
R_MTR_GetDir B85 5 B DG

A : (uint8) u1_id / Motor ID
H A : (uint8) u1_direction / EEx A A

R_MTR_GetStatus
A7 : (uint8) u1_id / Motor ID
H A : (uint8) u1l_mode_system/ E—4 A F—4 R

E—FRT—HRERF
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)
3.3 120 E@EEHIEY 7 FEH—FE

AHEETOTS LTHERTIER—EEZRITRLEY, =L, O—DILERFIEHLTLEEA,

x318 EH—E

EHE il NE &%
g_s2_max_speed int16 RERKAE WA [rpm]
g_s2_min_speed int16 RER/ME A [rpm]
g_s2_margin_min_speed | int16 E—REFELRABREEEESR/D | #BEA [rpm]

&
g_s2_ref_speed int16 REERE WA [rpm]
g_u1_rot_dir uint8 A—HEREREAF 0:CW
1:CCW
g_u1_motor_status uint8 E—HRT—ER 0: FLt
1: ElEse
2: I5—
g_ul_reset req uint8 Dty hERTSY 0: Uty FEXRLGL
1: )ty FEXRHY
g ul_swi_cnt uint8 SW1HIEHD 2 FrR)TBRE
g_ul_sw2_cnt uints SW2 #IEhH 4 Fr Y TBRE
g_u1l_stop_req uints VR1 BLLIEES T34
g_S2_sw_ui int16 A—HA VB TT—RALYF | 0: Analyzer 1—HA >4
JI—R{EA
1. R—Fa1—HF124T7z—
AER (TIHIE)
g_s2_mode_system int16 AT— FNEEREH
g_s2_enable_write int16 EHESHAFAEEREHY

st_ics_input

MTR_ICS_INPUT

Analyzer 1—H4 27 —X
REER

g_ul_cnt_ics uint8 Analyzer B U H L RS
]
g_u1_enable_write uint8 Analyzer 1—H4 27 —2X

RZEH

st_ics_input_buff

MTR_ICS_INPUT

Analyzer A D ZEHHEE R

st g

MTR_ST_LESS_120

T oH LR 120 EREHIHBARE
&K

gp_sci5_tx_address uint8_t* SCI5#ENY I 7T FLR
g_sci5_tx_count uint16_t SCI5#ET—4H (X
gp_sci5_rx_address uint8_t * SCI5 ZfENYIT77 FLR
g_sci5_rx_count uint16_t SCI5 ZIET—2YA1XAD U4
g_sci5_rx_length uint16_t SCI5 2fET—4H4 X
g_ul_flag_sci5_transmit | uint8_t SCI5 #EET I3

end

g_u2_tgia0_timer_cnt uint16_t MTU3 ch0 &Y ;A#EIE A H >

3
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)
34 120 E@AEHIHY 7 FMEEAR—F

AFEMTOT S LTHEAT 2BER—EZRIZRLEYS,

®3-19 #EHK—8 (1/3)

A NG kil NE G
MTR_ST_LESS_ | u1_mode_system uints AT— L EH 0x00 : Inactive E— F
120 0x01 : Active E— K
0x02 : Error E— F
u2_run_mode uint16 BE,E— FEHE 0x00 : Init E— K
0x01 : Boot E— K
0x02 : Drive E— F
0x03 : Analysis E— K
0x04 : Tune E— F
u1_error_status uint8 IS—RT—HREE 0x00 : T5—7L
0x01: BERTS—
0x02 : BEEILS—
0x04 : EERRET S —
0x08 : R—ILB A LTI T 5—
0x10 : FEREEZA LTI LIS —
0x20 : FR—JL/SB—> T S5—
0x40 : FEEE/NNF—2ITF—
0x80 : BEETS—
OXFF : REEI S —
u2_sensor_conf uint16 FREY 0x01: oY LR
0x02 : R—ILE Y
0x04 : T>a—4
0x08 : LY LN
u2_method_conf uint16 HIE A & 0x00 : FOC (Field Oriented Control)
0x01 : 180 EEEEHI{H
0x02 : [ A B E Kl
0x03 : 120 FE@EEHIfH
u2_ctrl_conf uint16 HIEIA A 0x01 : Bl
0x02 : 33 B il 0
0x04 : fiE& HilfE
0x08 : kL% HlfE
0x10 : EEHIfE
st_motor MTR_ E—BRINTA—FBERK
PARAMETER
f4_rpm_rad float32 [rpm]—[rad/s] 271/60*(POLE PAIRS)
f4_vdc_ad float32 AVN—L2BREEADE | V]
f4_v_ref float32 EEERE HE PIHA{E [V]
s2_pwm_duty int16 PWM ZE3R3
f4_ref_speed_rad float32 EEnREESE BSRA [radls]
f4_ref speed_rad_crtl float32 Pl &l AR EmEEIER{E BXRA [radls]
f4_speed_rad float32 El#REEE ESA [rad/s]
f4_kp_speed float32 JRE Pl FIELLBIES A~
f4_ki_speed float32 HE Pl HIEERET A
u1_cnt_speed_pi uints IRE Pl HIE RS Y A5
ERAVUA
f4_speed_Ipf_k float32 HE LPF /RS A—4
f4_limit_speed_change | float32 HEERENRKISRHIE [rad/s]
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RAJ306101 KAMARPE—2 DY LR 120 EREFIH (EER)
#3-19 BERKR—FE (2/3)
EH 4 B NE "5
MTR_ST_LESS_ | u1_fig_wait_stop uints T4 EEEL#ETS5Y
120 4 _ilim_v float32 | EEE Pl 4IEESIEY 3 v ME V]
f4_vu_ad float32 U tHEE A/D B [\
f4_w_ad float32 | V4EEE AD f& V]
f4_vw_ad float32 | WEEE AD i V]
f4_vn_ad float32 =ZHEXEFHEADE \Y]
f4_offset_vu float32 URBEEA 27ty HME \Y]
f4_offset_vv float32 VHEEAF 7ty ME \Y]
f4_offset_vw float32 WHEEF 7ty ME \Y]
f4_offset_off vu float32 £1EE N OFF FFUBEEA 7t v ME \Y]
f4_offset_off vv float32 £t OFF B VHEEBEEA 7Y ME \Y]
f4_offset_off vw float32 SHHSOFFEEWHEEA 7ty ME | [V]
f4_sum_vu_ad float32 UMBREE&EE \Y|
f4_sum_vv_ad float32 VHHEEE&EE \Y]
f4_sum_vw_ad float32 W HEEEFHE \Y]
f4_ju_ad float32 | U A& AID T Al
t4_iv_ad float32 | V4B A/D ZifE Al
f4_iw_ad float32 W HBER A/D £ {E [A]
f4_offset_iu float32 URBERAT 7Y ME [A]
f4_offset_iv float32 | VHEHA TH v ME Al
f4_offset_iw float32 | WHEBHA 7+ v ME Al
f4_sum_iu_ad float32 UMBEREIE [A]
f4_sum_iv_ad float32 VHEREEE [A]
f4_sum_iw_ad float32 W HEREFHE [A]
u2_offset_calc_time uint16 Aoty MEFEAD Y FEE R E{E x50y [s]
f4_inv_offset_calc float32 A7ty MEETE LD Y FEEOFEH
ul_flag_offset_calc uint8 ERA 2ty MEFHEDSY 0: 47ty FBRENEREST
1: 47ty FRELEEL
(#EDH)
u2_cnt_adjust uint16 oty bMtERAYLA
f4_boot_ref v float32 'EEI_ fERiE V]
u2_v_up_time uint16 EIESEMEL DY FEE
f4_v_up_step float32 ?E. [EiESEMEE
u2_v_const_time uint16 BREESE—EHLIY FEH
u2_cnt_adj_v uint16 BEME—EAHV v FETEIE
u1_flag_draw_in uints Bl ERAAE—FKTSY
u1_v_pattern uint8 BENFI—
u1_v_pattern_num uints BENI—VIESES
u1_bemf_signal uint8 FEBEENSIED/NN2—
u1_pre_bemf_signal uint8 FIEDFREENSEERE—
u1_flag_pattern_change | uint8 tosoRBEISY
u1_flag_speed_ref uint8 EERTEE 0:EEO
1: BEA—TUIL—T1
2. EEA—ToL—T2
3: EEA—TN—T3
4 REZEL
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RAJ306101 KAMARPE—2 DY LR 120 EREFIH (EER)
#*3-19 #BEHRK—E (3/3)
Pk e il NE e
MTR_ST_LESS_ | u1_flag_voltage_ref uint8 BEREEHE 0:EEO
120 1: EEEM
2: BE—%F
3: BEEA—ToN—7
4. BEEPIHA
u1_direction uint8 ElERA R CW:0
CCW : 1
s2_ol_start_rad int16 IRENRE [rad]
s2_ol_mode1_change_rad | int16 F—TUoN—TE—F1IYBZIEE [rad]
s2_ol_mode2_change_rad | int16 A—ToN—TE—F2PUEBZIEE [rad]
f4_ol_start_refv float32 mEEE Y|
f4_ol_mode1_rate_rad float32 F—FUIN—TE—F 1 TOREHEME | [rad/control period]
f4_ol_mode2_rate_refv float32 F—FUIN—TE—F 2 TOEEHEME | [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—FUIN—TE—F 3 TOEEEME | [V/control period]
f4_ol_mode3_max_refv float32 F—ToN—TE—F3TORKEE I\
u1_v_pattern_open uints A—ToN—TRBE/NN—>
u1_ol_signal uint8 A—=—ToN—TEENR2—>
u2_ol_pattern_set uint16 T—FUI—TREH
u2_cnt_ol_pattern_set uint16 A—ToN—TRXYUTHhIU ME
u2_cnt_timeout uint16 FLEFIEREETR D2 BENI— Y B R
Izo9u7r
u2_bemf_timer_cnt uint16 IV)—=5234THhI ME
u2_pre_bemf_timer_cnt uint16 AIEDT7Y—5234<Tho ME
s4_timer_cnt_ave int32 REFASIA<ThDY Y FEEIE
u2_timer_cnt_buf uint16 FEHANZIATAIUNY T 7
u2_timer_cnt_num uint16 EEFBIAIADU NV I FES
u2_cnt_carrier uint16 Fv Y TRBEIVAHFD IS
u2_pre_cnt_carrier uint16 BIEOFxv ) 7EIYAHFAD 2B
u2_angle_shift_cnt uint16 =Y BZ A4 IV TERE
s2_angle_shift_adjust int16 RE—HYBZ S A 2 VT HRE
st_speed MTR_ IRFE PI il FAEE R
PI_CTRL
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RAJ306101 KABBRAE—2ODL Y L X 120 EBEEHIMH (&)
#3220 BEKR—E
A NG £l kS %%
MTR_PARAMETER | u2_mtr p uintle | E—42 OB
f4_mtr_r float32 | E—A2 DEE (£48) Q]
f4_mtr_Id float32 | E—42DdEA U EI A2 UR [H]
f4_mtr_Iq float32 | E—2DqAA U F I AR [H]
f4_mtr_m float32 | E—2 OHAHRK [Wb]
MTR_PI_CTRL f4_err float32 | fRZE
f4_kp float32 | Pl &IELLBITES 1 >
f4_ki float32 | Pl &I#HEDIET A >
f4_refi float32 | Pl &IHIESIEH HiE
f4_ilimit float32 | Pl &I#HENIEY = v ME
MTR_ICS_INPUT u2_mtr_p uint16 | E—42 OExtEk
s2_ref_speed int16 HEERE WA [rpm]
s2_direction int16 [B&575 M 0:CwW
1:CCW
f4_kp_speed float32 | EE Pl #IHELFIES A >~
f4_ki_speed float32 | HE Pl #IHELES A ¥
f4_speed_Ipf_k float32 | HE LPF /XS A—4%
f4_limit_speed_change float32 | HEERTRALEEIE [rad/s]
s2_ol_start_rpm int16 IRENERE [rpm]
s2_ol_mode1_change_rpm | int16 F—=TUN—TE—F1OYBZEE | [rpm]
s2_ol_mode2_change_rpm | int16 T—TUIN—TE—F2HYBZZRE | [rpm]
f4_ol_start_refv float32 | WRENEE \Y%|
f4_ol_mode1_rate_rpm float32 | A—TUII—TE—F 1 TOREHEM | [rpm/control
= period]
f4_ol_mode2_rate refv float32 | A—T I —TE— K2 TOEEEM | [V/control
= period]
f4_ol_mode2_rate_rpm float32 | A—FIL—TE— K 2 TOREHEM | [rpm/control
& period]
f4_ol_mode3_rate_refv float32 | A—TUI—TE— K 3 TOEEEM | [V/control
& period]
f4_ol_mode3_max_refv float32 | A—TUIL—TE— K3 TORKERE | [V]
u2_offset_calc_time uint16 | A7ty MEETEA DY FEIEK
f4_boot_ref v float32 | EEERIE
u2_v_up_time uintle | EEEREMEA DY FEIHK
u2_v_const_time uint1é | EEESE—EHV Y FEIHK
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)

35 120 E@EFHIEHY 7 bV OESE
AHEHTOFS LATHERT AT/ OEE—BERITRLETS,

BL

% 3-21  “motor_parameter.h” YV OEH—E

T74IVE 472K E&EE &%
motor_parameter.h MP_POLE_PAIRS 2 1Bt 3%
MP_MAGNETIC_FLUX 0.02159f B3R [Wb]
MP_RESISTANCE 6.447f Ein [Q]
MP_D_INDUCTANCE 0.0045f d#iA > FY 2R [H]
MP_Q_INDUCTANCE 0.0045f qEA VA AR [H]
MP_NOMINAL_CURRENT_RMS | 0.42f EHREF [A(rms)]

% 3-22  “control_parameter.h” ¥V OF&E—&

T7AILE E&ZAE: ERIE &%

control_parameter.h | CP_OFFSET_CALC_TIME 20000 A7ty MEFHRIEIH/ NS A —4
CP_BOOT_REF_V 3.0f EEERE
CP_V_UP_TIME 128 BERFEMEA Y Y FEIH
CP_V_CONST_TIME 64 BEERE—EHY > FEHK
CP_MAX_SPEED_RPM 2650 EEnREETRAME EWA) [rpm]
CP_MIN_SPEED_RPM 1000 ElEnREETR/IME (HWA) [rpm]
CP_LIMIT_SPEED_CHANGE | 0.2f RAE— M E— FEORERAREENE [rad/s]
CP_OL_START_RPM 150 HEEIEE [rpm]
CP_OL_MODE1_CHANGE_ 185 F—ToN—TE—F1YYBEZEE [rpm]
RPM
CP_OL_MODE2_CHANGE_ 1100 F—ToN—TE—KR2YYEZEE [rpm]
RPM
CP_OL_START_REFV 3.0f BHEX [V]
CP_OL_MODE1_RATE_RPM | 0.25f F—TUN—TE— K1 TOEEEME

[rpm/control period]

CP_OL_MODE2_RATE_REFV | 0.00285f A—ToIN—TE—F2 TOETEME
[V/control period]

CP_OL_MODE2_RATE_RPM | 0.71f F—TUIN—TE—F2 TOEEEMR
[rpm/control period]

CP_OL_MODE3_RATE_REFV | 0.002f r—FUN—TE— K 3 TOEEEME
[V/control period]

CP_OL_MODE3_MAX_REFV | 6.5f F—TUoIN—TE— K3 TORKEE [V]

CP_SPEED_PI_KP 0.02f RE Pl BT A >

CP_SPEED_PI_KI 0.004f REPIESITAY

CP_SPEED_LPF K 1.0f EEEF LPF /85 A —4

MTR_FIRST60 1 JEFEFERTE 60 FE PWM

MTR_FIRST60_COMP 0 FRHHTE 60 E PWM
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RAJ306101 KAMARYPE—2DE Y LR 120 EEEHE (RER)
%323 “mainh” Y OFE—E

T7AIA ?H 0% ERIE L

main.h ICS_UI 0 Ul % Analyzer [I2t v +
BOARD_UI 1 Ul Z2R—FIzty k
M_CW 0 A—YEEEHRFKEMRE : CW
M_CCW 1 A—YEEARERERE : CCW
OFFSET_CALC_TIME CP_OFFSET_CALC_TIME 27ty MELPF /XS A—4%
BOOT_REF_V CP_BOOT_REF_V BEESHE
V_UP_TIME CP_V_UP_TIME BEESEME A > R
V_CONST_TIME CP_V_CONST_TIME BEERE—FEHNY Y FEIK
MAX_SPEED CP_MAX_SPEED_RPM EELREEDTRAME (BHMA) [rpm]
MIN_SPEED CP_MIN_SPEED _RPM EEnREIETR/IME (HHEA) [rpm]

MARGIN_SPEED

50.0f

=1 AR R E RS R/IMEME A E
8 (WA [rom]

MARGIN_MIN_SPEED

MIN_SPEED - MARGIN_SPEED

E— 4 EFLANGEERSR/IME
(%W A) [rpm]

OL_START RPM

CP_OL_START_RPM

RENRE [rpm]

OL_MODE1_CHANGE_

CP_OL_MODE1_CHANGE_

F—ToN—TE—F1PYEZERE

RPM RPM E [rpm]

OL_MODE2_CHANGE_ CP_OL_MODE2_CHANGE_ F—TIoN—TE—K29YEZE
RPM RPM E [rpm]

OL_START_REFV CP_OL_START_REFV WEEE [V]

OL_MODE1_RATE_RPM

CP_OL_MODE1_RATE_RPM

F—TUN—TE—F1 TOREH
SO [rpmicontrol period]

OL_MODE2_RATE_
REFV

CP_OL_MODE2_RATE_REFV

F—TFUIL—TE—F2TOEXHE
fnZE [V/control period]

OL_MODE2_RATE_RPM

CP_OL_MODE2_RATE_RPM

F—ToN—TE—F2 TORERE
fRE [rpm/control period]

OL_MODE3_RATE_
REFV

CP_OL_MODE3_RATE_REFV

A—TUN—TE—F3ITOEEH
SOE [V/control period)]

OL_MODE3_MAX_REFV

CP_OL_MODE3_MAX_REFV

F—TUL—TE— K3 TORKE
E V]

LIMIT_SPEED_CHANGE

CP_LIMIT_SPEED_CHANGE

A= E—FHORERKEEIR
[rad/s]

SPEED_PI_KP CP_SPEED_PI_KP RE PI LT A >
SPEED_PI_KI CP_SPEED_PI_KI BEPIESTAY

SPEED_LPF K CP_SPEED_LPF K EE LPF /XS A—%

SW_ON 1 “High” 79747

SW_OFF 0

CHATTERING_CNT 10 Fral) O BRE
VR1_SCALING (MAX_SPEED + 50.0f) / 2048 HEREREERAER
ADJUST_OFFSET Ox7FF EEESEL 7ty MRARAEH
POLE_PAIR MP_POLE_PAIRS 1 x5t 450

REQ_CLR 0 VR1 BLLiEES I35 907
REQ_SET 1 VR1BLEES IS5ty b
ICS_INT_LEVEL 6 Y—ILABIYAH LAJLERTE
ICS_BRR 4 Y—ILHAEY FL— L PR FER
ICS_INT_MODE 1 Y—)LABIYAHE— FEE
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RAJ306101 KAMARYPE—2DE Y LR 120 EEEHE (RER)
£ 3-24 “mtr_ctrl_rx13t_mrssk.h” YV OEHE—E (1/2)

I74IL%A Iy 0% ERIE &%
mtr_ctrl_rx13t_ | MTR_PWM_TIMER_FREQ 32.0f PWM %2 A <Hh™ Y FEIES
mrssk.h [MHZz]

MTR_CARRIER_FREQ 20.0f Fv ) TRIRH [kHz]
MTR_INT_DECIMATION 0 B Y AHHE| =B

MTR_CTRL_PERIOD

((MTR_INT_DECIMATION + 1)/
(MTR_CARRIER_FREQ * 1000))

1 E A

MTR_CTRL_PERIOD_INV

(1.0f/
(float)MTR_CTRL_PERIOD)

1/ 1

MTR_DEADTIME

2

T RS AL [us]

MTR_DEADTIME_SET

(uint16) (MTR_DEADTIME *
MTR_PWM_TIMER_FREQ)

Tv K2 A LEREE

MTR_AD_FREQ

32.0f

AD 3 v N\— S BERIRH
[MHz]

MTR_AD_SAMPLING_CYCLE

47.0f

AID T A D ILE

MTR_AD_SAMPLING_TIME

MTR_AD_SAMPLING_
CYCLE / MTR_AD_FREQ

AD > 7 VTR [us]

MTR_AD_TIME_SET

(uint16) (MTR_PWM_TIMER _
FREQ * MTR_AD_
SAMPLING_TIME)

ADY YTV TBEAY Y
k&

MTR_CARRIER_SET

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

F v ) 7ERERE

MTR_HALF_CARRIER_SET

(uint16) (MTR_CARRIER _
SET/2)

¥y U 7REE (PREE)

MTR_NDT_CARRIER_SET

(uint16) (MTR_CARRIER _
SET - MTR_DEADTIME_SET)

FrUTRBEMNTY b2
A LESIW-{E

MTR_PORT_UP PORT7.PODR.BIT.B1 U (EH) HAR—F
MTR_PORT_UN PORT7.PODR.BIT.B4 U#E (##8) HAhR—F
MTR_PORT_VP PORT7.PODR.BIT.B2 V4 (EEHE) HAR—F
MTR_PORT_VN PORT7.PODR.BIT.B5 VHE (#48) HAOR—F

MTR_PORT WP

PORT7.PODR.BIT.B3

W#HE (EE48) HAKR—k

MTR_PORT_WN

PORT7.PODR.BIT.B6

W8 (##8) HAKR—+

MTR_PORT_SW1

PORTB.PIDR.BIT.B5

SW1 ABR—k

MTR_PORT_SW2

PORTB.PIDR.BIT.B4

SW2 AAHR— bk

MTR_PORT_LED1

PORT1.PODR.BIT.BO

LED1 HAR— K

MTR_PORT_LED2

PORT1.PODR.BIT.B1

LED2 tH AR— k

MTR_PORT_LED3

PORTD.PODR.BIT.B4

LED3 tHAR— k

MTR_LED_ON 0 “Low” 7H T4
MTR_LED_OFF 1

MTR_INPUT_V 24 1 UNR—SERAHEE
MTR_MCU_ON_V MTR_INPUT_V * 0.8f B4ERE (VDC) REEE
MTR_ADC_OFFSET OX7FF ADA Tty
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RAJ306101 KAWARBE—2DEUH L X 120 EEEHE (KER)
£ 3-24 “mtr_ctrl_rx13t_mrssk.h” YV OEHZ—E (2/2)
T74IL%E <y 0% EERIE &%
mtr_ctrl_rx13t_ | MTR_CURRENT_SCALING 13.2f/4095.0f Eif A/D TIRIES R RE
mrssk.h MTR_VDC_SCALING 80.85f/4095.0f A N—3 BRERE AD £

B f#ERE

MTR_VOLTAGE_OFFSET

(2376.38756f)

HEEAD LA T+ v ME

MTR_VOLTAGE_SCALING

(67.5f/4095.0f*2.1891436f)

HEEADE]MRT—1) 2T
f&

MTR_OVERCURRENT_
MARGIN_MULT

1.5f

BERT S —HEEFHRAE
#

MTR_OVERCURRENT_LIMIT

MP_NOMINAL_CURRENT _
RMS * MTR_SQRT_2 * MTR_
OVERCURRENT_MARGIN_
MULT

BERT S —HIEE [A]

MTR_OVERVOLTAGE_LIMIT 28.0f BEETS—FIEME [V]
MTR_UNDERVOLTAGE_LIMIT | 14.0f EEETS—HIEE [V]
MTR_SPEED_TCNT CMT1.CMCNT EERRAZIATAIU L
CRAB
_80_MTU_TOLBR_T (0X80U) LOREABRERA~TYA
(TOLBR M5 TOCR2 ~®M
Ny I FEEEIAIDY)
_20_MTU_OLS3N_LH (0x20U) LORAEERYTS A
(BALARJLFERINEY )
_10_MTU_OLS3P_LH (0x10U) LORAERERA~YYA
(HALANILERIPEY B)
_08_MTU_OLS2N_LH (0x08U) LORAERERA~YYA
(HALARJLZER2N Ev )
04 MTU_OLS2P LH (0x04U) LORAEERYS A
(BALARLER2P Ew 1)
_02_MTU_OLS1N_LH (0x02U) LORAEERYS A
(BALRLFERINEY )
_01_MTU_OLS1P_LH (0x01U) LORAERERA~YYA

(HALRILERIPEY B)
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RAJ306101 KABEBRPE—FDE YL X 120 EBEHE (RER)
% 3-25 “mtr_ctrl_predriverh” YV OE&H—E
T74IL%E &A=k EERIE e

mtr_ctrl_predriv | PREDRIVER_FLTSTS0 (0x00U) PREDRIVER_FLTSTSO LY R4 7 KL A

er.h PREDRIVER_FLTSTS1 (0x01U) PREDRIVER FLTSTS1 LYRX47 KL X
PREDRIVER_FLTSTS2 (0x02U) PREDRIVER FLTSTS2 LY R4 7 KL X
PREDRIVER_FLTSTS3 (0x03U) PREDRIVER_FLTSTS3 LY R4 7 KL R
PREDRIVER_FLTCTL1 (0x04U) PREDRIVER_FLTCTL1 LY X427 KL R
PREDRIVER_FLTCTL2 (0x05U) PREDRIVER FLTCTL2 LY X427 KL R
PREDRIVER_ICCTL1 (0x06U) PREDRIVER_ICCTL1 LY RA7 FL R
PREDRIVER_ICCTL2 (0x07U) PREDRIVER_ICCTL2 LY R4 7 KL R
PREDRIVER_GDCTL (0x08U) PREDRIVER GDCTL LY RX% 7 KL R
PREDRIVER_OCPCTL (0x09U) PREDRIVER_OCPCTL LY X% 7 KL R
PREDRIVER_GDSELA (0x0AU) PREDRIVER GDSELA LY X% 7 KL R
PREDRIVER_GDSELB (0x0BU) PREDRIVER_GDSELB LY 247 KL X
PREDRIVER_GDSELC (0x0CU) PREDRIVER GDSELC LY R4 7 KL R
PREDRIVER_SNSCTL1 (0x0DU) PREDRIVER _SNSCTL1 LY X427 KL R
PREDRIVER_SNSCTL2 (OxOEU) PREDRIVER SNSCTL2 LY X% 7 KL R
PREDRIVER_SNSCTL3 (OxOFU) PREDRIVER_SNSCTL3 LY R4 7 KL X
PREDRIVER_SNSCTL4 (0x10U) PREDRIVER_SNSCTL4 LY R4 7 KL X
PREDRIVER_SNSCTL5 (0x11U) PREDRIVER _SNSCTL5 LY X427 KL R
PREDRIVER_SNSCTL6 (0x12U) PREDRIVER _SNSCTL6 LY X427 KL R
PREDRIVER_REVISION (14957U) RAA306012 %R %D EY 3 V&S
PREDRIVER_ERROR_NONE (0x0000U) RAA306012 T5—%: L
MTR_INIT_FLTSTSO (0x00U) PREDRIVER _FLTSTSO L X % REE
MTR_INIT_FLTSTSH1 (0x00U) PREDRIVER _FLTSTS1 L YR # RENE
MTR_INIT_FLTSTS2 (0x00U) PREDRIVER FLTSTS2 L X2 REE
MTR_INIT_FLTSTS3 (0x00U) PREDRIVER FLTSTS3 L X 2R EE
MTR_INIT_FLTCTL1 (0x00U) PREDRIVER FLTCTL1 LY R4 % E(E
MTR_INIT_FLTCTL2 (OxOFU) PREDRIVER FLTCTL2 LY R4 % E(E
MTR_INIT_ICCTL1 (0xB1U) PREDRIVER_ICCTL1 L ¥R 4 % ElE
MTR_INIT_ICCTL2 (0x57U) PREDRIVER _ICCTL2 LR 4 KX EE
MTR_INIT_GDCTL (0x00U) PREDRIVER_GDCTL LY X 2 KEE
MTR_INIT_OCPCTL (0x61U) PREDRIVER_OCPCTL L Y X Z REE
MTR_INIT_GDSELA (0x63U) PREDRIVER_GDSELA L X 2 % E1E
MTR_INIT_GDSELB (0x5AU) PREDRIVER_GDSELB L X 2 % E1E
MTR_INIT_GDSELC (0x41U) PREDRIVER_GDSELC L ¥ R4 % E{E
MTR_INIT_SNSCTL1 (0x00U) PREDRIVER_SNSCTL1 LY X # REE
MTR_INIT_SNSCTL2 (0x00U) PREDRIVER_SNSCTL2 L X 2 % EE

(FrvITL— 3 VD)
MTR_INIT_SNSCTL3 (0x00U) PREDRIVER_SNSCTL3 L X 4 % E1E
MTR_INIT_SNSCTL4 (OxOFU) PREDRIVER_SNSCTL4 L Y X Z REE
MTR_INIT_SNSCTL5 (0x07U) PREDRIVER_SNSCTL5 L Y X # REE
MTR_INIT_SNSCTL6 (0x41U) PREDRIVER_SNSCTL6 L X 2 % EE
MTR_SET_SNSCTL2 (0x00U) PREDRIVER_SNSCTL2 L X 2 % EE
(Fr)IJL—>3a %)

MTR_MASK_SNSCTL4_BIT_CA | (0x07U) Fy)IJL—2arvEyY bRy
L
MTR_MAX_CHECK_CNT (5U) 1) 73781 B nFAULT 3 FREEE A5
MTR_SET_ICCTL1_BIT_CLR_F | (0x80U) PREDRIVER_ICCTL1 LY R4
LT CLR_FLT Ev k
MTR_SET_SNSCTL5_BIT_CTL | (0x20U) PREDRIVER_SNSCTL5 LY X %
6_UNLOCK CTL6_UNLOCK E v k
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RAJ306101 KAMARYPE—2DE Y LR 120 EEEHE (RER)
£ 3-26  “mtr_ctrl_rx13t_predriver.h” Y9V OE&H—& (1/3)
I74IL%A Iy 0% ERIE &%
mtr_ctrl_rx13t_p | _00_SCI_CLOCK_PCLK (0x00U) | PCLK
redriver.h _80_SCI_CLOCK_SYNCHRONOUS OR_ | (0x80U) | # Rv Y E#HE—FK or 5 SPI
SPI_MODE
_01_SCI_INTERNAL_SCK_OUTPUT (0x01U) | RBR—L—FPzRL—4%
SCKn imFlEy Ay o HAh
_00_SCI_SERIAL_MODE (0x00U) | BASFEHKXE—F
yavyRPXE—F
5% SPI E— K
5 12C E— K
_00_SCI_DATA_INVERT_NONE (0x00U) | ERIET—FERER
_08_SCI_DATA_MSB_FIRST (0x08U) | MSB 77 —R hT£Z{E
_10_SCI_DATA_LENGTH_8 OR_7 (0x10U) | T—4EK8Ew kor7EyY FTERE
_62_SCI_SCMR_DEFAULT (0x62U) | SCMR LY RE T 7+ )L ME
_00_SCI_BIT_MODULATION_DISABLE (0x00U) | Ev hL—FED a2 L— 3 UHEEED
_00_SCI_SS_PIN_DISABLE (0x00U) | SSn#ifFHEaERE
_00_SCI_SPI_MASTER (0x00U) | RRAZE—FK
_40_SCI_CLOCK_INVERTED (0x40U) | 7By iBEREHY
_00_SCI_CLOCK_NOT_DELAYED (0x00U) | ¥ By U ENEGL
_OF_SCI_PRIORITY_LEVEL15 (0XOFU) | ElYAAHESE Level 15 (FRE)
GE] 1. AKORATLTHERALTWEWY 7 OEREIREH L TLEEA,
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RAJ306101 KAMARYPE—2DE Y LR 120 EEEHE (RER)
% 3-26  “mtr_ctrl_rx13t_predriver.h” Y9V OE&H—& (2/3)

T7AILA Iy 0% E&E w5
mtr_ctrl_rx13t_p | _00_MTU_PCLK 1 (0x00U) | #4 < F1) R4 —3 PCLK/N
redriver.h _20_MTU_CKCL_A (0x20U) | TGRADQaAVR7ZIVFIA Ty ¥ ¥

TJF¥TTCNTH )7

_02_MTU_PWM1 (0x02U) | PWM E£—FK 1
_00_MTU_IOA_DISABLE (0x00U) | HAZI
_00_MTU_IOC_DISABLE (0x00U) | HAZI
_01_MTU_TGIEA_ENABLE (0x01U) | BIVRAAER (TGIA) ZEFd
_00_MTU_TGIEB_DISABLE (0x00U) | BIYVRAHER (TGIB) ZZit
_00_MTU_TGIEC_DISABLE (0x00U) | BIYAHER (TGIC) #E1E
_00_MTU_TGIED_DISABLE (0x00U) | BIYAHER (TGID) #E1b
_00_MTU_TCIEV_DISABLE (0x00U) | BIYVRAHER (TCIV) ##Ei1t
_00_MTU_TTGE2_DISABLE (0x00U) | MTU4.TCNT [2& % AD ZTHMEREZ1E
_00_MTU_TTGE_DISABLE (0x00U) | A/D EHBRIAEROFEZ I
_00_MTU_TGIEE_DISABLE (0x00U) | BIYAHER (TGIE) ZEi
_00_MTU_TGIEF_DISABLE (0x00U) | BIYVRAHER (TGIF) ##E1t
_00_MTU_TADSTRS_NOSOURCE (0x00U) | EEFEIE:ER
_OA_MTU_PRIORITY_LEVEL10 (0x0AU) | BIY A#E% Level 10
_OF_ICU_PRIORITY_LEVEL15 (0XOFU) | BlY:A#HB% Level 15 (BS)
_04_ICU_IRQ_EDGE_FALLING (0x04U) | MEBTMHRYI YD
_02_ICU_IRQ1_FILTER_ENABLE (0x02U) | IRQ1 TZAILT 4 ILE2EH
_7CFF_TGRAO_VALUE (0X7CFF | TGRAO Lo R4 (&

v)
_0000_TGRBO_VALUE (0x0000 | TGRBO LR 4{&E

v)
_0000_TGRCO_VALUE (0x0000 | TGRCO LY R4 {H

v)
_0000_TGRDO_VALUE (0x0000 | TGRDO LL R4 {H

v)
_0000_TGREO_VALUE (0x0000 | TGREO L R4 (&

v)
_0000_TGRFO0_VALUE (0x0000 | TGRFO L R4 1E

v)

CE] 1. AKORATLTERLTWEWY Y OFERIIEHL TLWEEA,
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RAJ306101 KABEBRPE—FDE YL X 120 EBEHE (RER)
£ 3-26  “mtr_ctrl_rx13t_predriver.h” Y9 OE&H—& (3/3)
T7AILA ?H0% EHRIB w5
mtr_ctrl_rx13t_p | PREDRIVER_ERROR_INIT (0x0001U) RAA306012 #IH#ALEF TS5 —
redriver.h PREDRIVER_ERROR_OVER (0x0002U) RAA306012 BERITS—
PREDRIVER_ERROR_REGU (0x0004U) RAA306012 L¥alL—42IT5—
PREDRIVER_ERROR_INTR (0x8000U) RAA306012 nFaul S FE| Y AH FE
MTR_PDR_EN (PORT7.PDR.BIT.BO0) EN iH ¥ #E#mA— bk
MTR_PDR_nSMPL (PORTB.PDR.BIT.B0) | nSMPL ##F $E#AR— b
MTR_PDR_CMP10 (PORT2.PDR.BIT.B4) | CMP10 #iF ##EfEHR—
MTR_PDR_CMP20 (PORT2.PDR.BIT.B3) CMP20 ##F ##fiAR— b
MTR_PDR_CMP30 (PORT2.PDR.BIT.B2) CMP30 ##F ##fiAR— b
MTR_PDR_LED4 (PORT3.PDR.BIT.B6) LED4 in¥F #E#mA— b
MTR_PDR_INPUT (0U) ANE—F
MTR_PDR_OUTPUT (1V) HAE—FK
MTR_INIT_CMP10 (MTR_PDR_INPUT) CMP10 #F AAE—F
MTR_INIT_CMP20 (MTR_PDR_INPUT) CMP20 ##F AHAE—F
MTR_INIT_CMP30 (MTR_PDR_INPUT) CMP30 ##F AAE—F
MTR_PODR_EN (PORT7.PODR.BIT.B0) | ENifiF HAT—HKE
MTR_PODR_nSMPL (PORTB.PODR.BIT.B0) | nSMPL ##F HAT—42H%E
MTR_PODR_CMP10 (PORT2.PODR.BIT.B4) | CMP10 #iF HAT—HHRE
MTR_PODR_CMP20 (PORT2.PODR.BIT.B3) | CMP20 #F HAT—HHRE
MTR_PODR_CMP30 (PORT2.PODR.BIT.B2) | CMP30 ¥ HAT—HHKE
MTR_PODR_LED4 (PORT3.PODR.BIT.B6) | LED4 i#F tHAT—AEE
MTR_PODR_L (0U) HATF—4 Low
MTR_PODR_H (1U) HAHF—4 High
MTR_PIDR_nFAULT (PORT9.PIDR.BIT.B4) | nFAULT ¥ AHT—4
MTR_PIDR_EN (PORT7.PIDR.BIT.B0) | EN#F AAT—4
MTR_PCR_nFAULT (PORT9.PCR.BIT.B4) nFAULT $F FIL7 v T&IR
MTR_PCR_PULLUP_ON (1U) TLT v TEREN

GE] 1. AOXATLTERALTWEWY I OERFIEHL TLEE A,
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RAJ306101 KRABERPE—L2 DY LR 120 EBERIE (REHF)
£ 3-27 “mtr_spm_less_120.h” XV OEHE—E (1/4)
I74IL%A ?H0% ERIE e
mtr_spm_less_ | MTR_POLE_PAIRS MP_POLE_PAIRS EEPO g
120.h MTR_TWOPI 2 * 3.14159265f 2n
MTR_SQRT_2 1.41421356 V2
MTR_RPM_RAD MTR_TWOPI /60 * MTR_ [rpm]—[rad/s] 8 i Z5 42 B TE 3¢
POLE_PAIRS
MTR_SPEED_LIMIT_RPM 3000 HEY Sy ME (BWA) [rpm]

MTR_SPEED_LIMIT

MTR_SPEED_LIMIT_RPM *
MTR_POLE_PAIRS *
MTR_TWOPI / 60

EEY Iy ME (BRA)
[rad/s]

MTR_SPEED_PI_DECIMATION

1

HE Pl HIEIARE Y AAMEIEH

MTR_SPEED_PI_KP

CP_SPEED_PI_KP

iq o %

MTR_SPEED_PI KI

CP_SPEED_PI KI

BrTA

MTR_SPEED_PI_I_LIMIT_V

24.0f

BEPIIEESE) 2 v ME
[vi

MTR_SPEED_CALC_BASE

MTR_TWOPI * 4000000

EEFHRAER

MTR_SPEED_LPF K

CP_SPEED_LPF K

RERLPF /A5 A —%4

MTR_LIMIT_SPEED_CHANGE

CP_LIMIT_SPEED_
CHANGE * MTR_RPM_RAD

AA— P E—FHEDOESEER
KZEFENE [rad/s]

MTR_MAX_DRIVE_V 20.0f RAERET V]
MTR_MIN_DRIVE_V 5.0f =/MERERX [V
MTR_MAX_BOOT_V 8.0f BOOT £— F&RKIERTE [V]
MTR_TIMEOUT_CNT 2000 FIEHIERBAD VA
MTR_SHIFT_ADJUST 0 AEL D MARE
MTR_STOP_BEMF 0.5f oY LREBEELEHEERE
MTR_OL_START_RAD CP_OL_START_ IRENERE [rpm]

RPM*MTR_RPM_RAD

MTR_OL_MODE1_CHANGE_

CP_OL_MODE1_CHANGE_

F—ToN—TE—F1YYE

RAD RPM * MTR_RPM_RAD ZEE [rpm]
MTR_OL_MODE2_CHANGE_ | CP_OL_MODE2 CHANGE_ | #—F Y IL—FE— K21y #
RAD RPM * MTR_RPM_RAD ZEE [rpm]
MTR_OL_START_REFV CP_OL_START_REFV EBEE [V]

MTR_OL_MODE1_RATE_RAD

CP_OL_MODE1_RATE_
RPM * MTR_RPM *
MTR_RPM_RAD

F—TIN—TE—F1THE
EEMZE [rpm/control period]

MTR_OL_MODE2_RATE_
REFV

CP_OL_MODE2_RATE_
REFV

r—ToN—TE—K2TOE
[E#AZE [V/control period]

MTR_OL_MODE2_RATE_RAD

CP_OL_MODE2_RATE_
RPM * MTR_RPM *
MTR_RPM_RAD

A—=ToN—TE— K2 TO&E
FEH#EINE [rpm/control period]

MTR_OL_MODE3_RATE_
REFV

CP_OL_MODE3_RATE_
REFV

F—TUIN—TE—-F3TOE
[E#ANE [V/control period]

MTR_OL_MODE3_MAX_REFV

CP_OL_MODE3_MAX_
REFV

F—TUIL—TE— K3 TOR
KEBE [V]

MTR_OL_PATTERN_SET
CALC

MTR_CARRIER_
FREQ * 1000 * MTR_
TWOPI/6

F—ToN—TDIRE—4Y
BATEREH
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RAJ306101 KAMEBRPE—2DEU Y LR 120 EEEHE (RER)
£ 3-27 “mtr_spm_less_120.h” XV OEHE—E (2/4)
T74IL% Y04 E&EE &%

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

CW R#ER—ILtEoH/Ra—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¥ER—ILEUH/INEZ—2

MTR_PATTERN_ERROR

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

O IN|O|O|D|WIN|~O~O[AOIN|W|IO ||| [WIIN

MTR_VP_ON_UN_PWM

©

BE/NE—Y

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 BlxAa 1 @B
MTR_DRAW_IN_2ND_TIME | 2 BlEAH 2 EE

MTR_OFFSET_CALC_TIME

CP_OFFSET_CALC_TIME

A7ty MEFHEAD Y FEE
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RAJ306101 KAMARPE—2 DY LR 120 EREFIH (EER)
£ 3-27 “mtr_spm_less_120.h” ¥V OEHE—E (3/4)
T74IL%E <y 0% EERIE &%
mtr_spm_less_ | MTR_BOOT_REF_V CP_BOOT_REF_V BEERIE
120.h MTR_V_UP_TIME CP_V_UP_TIME BEESEMEAD > FEIXK

MTR_V_UP_STEP

MTR_BOOT_REF_V/MTR_V_
UP_TIME

BEERE—EHV Y FEK

MTR_V_CONST_TIME CP_V_CONST_TIME BEERENEE
MTR_CW 0 Bl yan|

MTR_CCW 1

MTR_FLG_CLR 0 75U ER
MTR_FLG_SET 1

MTR_ICS_DECIMATION 4 Y— )L ABESFUH LESIEH
MTR_V_ZERO_CONST 0 BEO

MTR_V_UP 1 BELS
MTR_V_CONST 2 BE—E
MTR_V_OPENLOOP 3 BEAX—ToL—7
MTR_V_PI_OUTPUT 4 BEPIHA
MTR_SPEED_ZERO_CONST | 0 EEO0
MTR_SPEED_OPENLOOP_1 | 1 EEF—ToIL—T1
MTR_SPEED_OPENLOOP_ 2 | 2 EEF—ToL—T2
MTR_SPEED_OPENLOOP_3 | 3 BEEF—TIL—73
MTR_SPEED_CHANGE 4 EEEL

MTR_ID_A 0 Motor ID A
MTR_ID_B 1 Motor ID B
MTR_MODE_INACTIVE 0x00 k79 TF4TE—F
MTR_MODE_ACTIVE 0x01 TOTF4TE—F
MTR_MODE_ERROR 0x02 I>—E—F
MTR_SIZE_STATE 3 EERFAIREH
MTR_EVENT_INACTIVE 0x00 FEF7IOTFATARUE
MTR_EVENT_ACTIVE 0x01 TOTFA4TARU b+
MTR_EVENT_ERROR 0x02 IS—AR K
MTR_EVENT_RESET 0x03 ARV MYEY b
MTR_SIZE_EVENT 4 ERFHAND MY
MTR_MODE_INIT 0x00 4=y bE—F
MTR_MODE_BOOT 0x01 J—FrE—F
MTR_MODE_DRIVE 0x02 KSA4TE—F
MTR_MODE_ANALYSIS 0x03 THIUORE—F
MTR_MODE_TUNE 0x04 Fai—VE—FK
MTR_SENSOR_LESS 0x01 oYL
MTR_SENSOR_HALL 0x02 =Lt oY
MTR_SENSOR_ENCD 0x04 Iva—4
MTR_SENSOR_RESO 0x08 LYILN
MTR_METHOD_FOC 0x00 R kLI
MTR_METHOD_180 0x01 180 [ 18 E fill{H
MTR_METHOD_WIDE 0x02 [5 £ 18 B il
MTR_METHOD_120 0x03 120 FE8 B Hil
MTR_CONTROL_CURRENT | 0x01 E R
MTR_CONTROL_SPEED 0x02 T2 il
MTR_CONTROL_POSITION | 0x04 BrE H
MTR_CONTROL_TORQUE 0x08 kLS
MTR_CONTROL_VOLTAGE 0x10 B I il
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RAJ306101 KAHARPAE—FDE YL X 120 ERBEHIE (EEHR)
£ 3-27 “mtr_spm_less_120.h” IV OEHE—E (4/4)
T7A4NE E&7A=E E&RE e
mtr_spm_less_120.h | MTR_ERROR_NONE 0x00 IZ—%HL
MTR_ERROR_OVER_CURRENT 0x01 BERTS—
MTR_ERROR_OVER_VOLTAGE 0x02 BEEILS—
MTR_ERROR_OVER_SPEED 0x04 BREII—
MTR_ERROR_HALL_TIMEOUT 0x08 R—=IWEAA LTI FITS—
MTR_ERROR_BEMF_TIMEOUT 0x10 FREESA LTI FIS—
MTR_ERROR_HALL_PATTERN 0x20 R—ILNF—2 T 55—
MTR_ERROR_BEMF_PATTERN 0x40 FREER/NNFI—2IT—
MTR_ERROR_UNDER_VOLTAGE 0x80 BEETS—
MTR_ERROR_UNKNOWN Oxff RKEEILT—
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RAJ306101

KAMARBE—2DE Y LR 120 EBEEHIE (EER)

36 #HEp7Oo— (7O—Fv—F§)

3.6.1

A A 0

A A UALE

ED#eEn MM L

A—HYAL BT —R
DML

A ERERODH L

V= o ZARE QNI

ICSD M 1L

BREEDREFH

RAA306012D #)#A 1

Uty M0

[Board]

BENT A—F AN

com_s2_mode_systemDiEM 5

E—S0HFE— FEE

LED il

P —

I VFRYTEAIIYT

A

SWDIKE M 5
E-SDBEE— FEEER

LED il

5 BB R 5

EERRETE FEORE

K37 A UEIIO—Fv—F
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RAJ306101

KAMARBE—2DE Y LR 120 EBEEHIE (EER)

3.6.2 Fv ! 7REHEIYAHINE

C 7 BAFH )

SHEERDEGF

SMMEFRDOA 7ty FRE

BiREEO]ME

I>—Fzv?d

SHEEDEIF

SHMEBEEF 7ty FRE

[ACTIVE]

< SVSTEN MODE

[INACTIVE]

A—T I — TEREH I

¥oUoRHE

G T FEDEH

<

T2 FILHE

ICS& mEEME

EHOEHNE

C T

)

X 3-8 50 [us]EHAZIYAAMEBIO—Fv— b (L9 LR 120 EHIHEE)
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)

36.3 IURTIVYFEAT1[ms]E|YAHINE

< 1 [ms] EliAd >

[INACTIVE]
SYSTEM MODE
[ACTIVE]
[INIT_MODE] [DRIVE_MODE]
RUN MODE
[BOOT_MODE]
F 7ty R A J
|| mmmemmm || || mmmemws ||
| BOOT MODE~ | | | B R | | | | B S s
Aoty LB EEE] R
S
P AT T aMODE
[A—Fvi—7] [53 £ P14 1]
| Ve MODE~ | | PWMF2—F 44 k |
) >
|| 3% AHMIE ||
<

O

39 aAURTFIVYFAAT 1 [ms]E|YRAHNEIO—F v—

3.6.4 BERKRHEYAHLE

< BEFIRLE Y IAH >

T4 FH0E

BERRH T 57 OFR

S

3-10 BERREENYVAANEIA—Fvr—k
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RAJ306101 KAMARBE—2DE Y LR 120 EBEEHIE (EER)

3.6.5 SCI5 SPIA{EE|Y AHLIE

( SCI5 SPI{EHI Y A3 )
|

SPIE{ZILIE

e

3-11 SCI5 SPI A fE&IYAAHME I O—F v — b

3.6.6 SCI5 SPIX{S5E T &Y :AAHLIE

< SCI5 SPIE{ETE T &Y iAH >

SPIX{E5E T 42

S

3-12 SCI5 SPIZEEETEIVAAREIO—F ¥ —

3.6.7 SCI5 SPI Z{EE| Y :AH0E

< SCI5 SPIZ{EEI Y iAH )

SP15{EMIE
|

S

3-13 SCI5 SPI Z{ERYAHANEIO—Fv—+
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3.6.8 SCI5SPI Z{ETS5—Z|Y AHNIE

< SCI5 SPIZ{ET 5—&|YAH )

SPIZ{ET S—ALE

e

3-14 SCI5SPIZET5—EIYAAMETIO—Fv—

369 VWILFI7oOavBALAT/INNNALIZY k3 (F¥RIL0)1[ms|EY AHLIE

MTU3 chO
1Ims] &I Y) A
|

MTU3 ch0 ElYA#RIEAD V2 %
Ao b7y T

S

315 ILFI7o22a3 34T /N)LRAZY b3 (FrRIL0)1[ms|ElYAANETIO—F v— k

3.6.10 RAA306012 nFAULT imF &I Y A A0 I8

< RAA306012 nFAULTHHFEIY) 5&%)

E—4{FIH0E

LED4Z s 4T

S

3-16  RAA306012 nFAULT #rF&I YAANETI O—F v— k
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4. E—HHIEBAFEZIEY—IL TRenesas Motor Workbench]

41 BE

AK7TVr—ar/— bR TINTOT S LTI, E—2HIEERAEZIEY—/LIRenesas Motor
Workbench] 1 —H4 >4 7z —X (A5 {Z1LiES. EEEERSE) L LTERALET ., FRAELR
EDEMIE TRenesas Motor Workbench 1—H—X<Z=a7)L] 28BLTLEILY,

E—A % HBIF X 12 Y — )L Renesas Motor Workbench] (883t WEB B4 F LU AFLTLEELY,

Main Window

elp

File Information
Connection

oM com4a - RMT File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.rmt  2018/11/06 14:34:26

Status Connect -- USB SUTJL 7/ Map File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.m... 2018/11/06 14:20:35

Configuration Select Tool

CPU

Motor Type Brushless DC Motor Analyzer WInCIOW

Control Hall and Encoder vector control (Position cor]

Inverter RSSK for Motor

&' reac ‘ & write |

Project File Path) Variable Data  Variable List | Alias Name
Variable Name Data Type Scale R? Read W? Write
INT8 Q |&|o o
INTS Q [Mfo  [Cifo
INTS Q Mo [Ofo
INTS Q [JIt OJo
INTS Q [Mt o
INTS [z =
INTS Qo [t Ofo
INTis @0 [Mo [M]o
INTie a0 [Mo [M]o
INTS Q [Mfo M1
unts a0 [MIf1 o
untie (@0 [Mfo [Ofo
lunma oo 11 Tlo
Select Data Control File Control
Up | [ pown | | color | [ toad |[ save |
W‘ h#; h #5:
st s oo ] o focstsc e spee] st onstccttiost |

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

4-1 Renesas Motor Workbench 4} &1

E— A2 HIEBIF T IE Y —)L [Renesas Motor Workbenchl D{#ELYA

g

Motor RS5K

Y—ILT A S 9 ) vy LY—IILERET S,

Main Panel ® MENU /A\—H 5, [RMTFile] — [Open RMT File(O)] % iR,

YTV T RITHILED “ics” THIFTRIZHD RMT 774 )L EZHEHRAD,
“Connection” @ COM THftEhi-F v ~®D COM Z=FEIRT 5,

Select Tool EE® ‘Analyzer’ "2 %2 1) v % L. Analyzer #EEEE 2R TT 5,
“4.3 Analyzer BLEEIR1EH]” EICE—F EEESE D,

O®O O
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4.2 Analyzer #HEREH—E

Analyzer 1—HA U2 71 —REAKOANAER —EZR 41 ITRLET, 48, ChoDEH~DA
S{E(F com_s2_enable_write [Z g_s2_enable_write & F C{EZ ZAAEBAICRBEEHARBEINET,
== L. (DT 5 t=Z$(F com_s2_enable_write [TIKFELEFE A,

Fz. EBRERERICHT T SRTEH “ics_*” NABSATLETY,

F 4-1 Analyzer BSEEA T RAZEH—E (1/2)
, ) - e
EHA = na (1] - RBSEZR)
com_s2_sw_ui (*) int16 A—HFA VBT —RRLYF [g_s2_sw_ui]
0: Analyzer 1—H4 >4 7z —XEH
1: R—Ka—HA 227 —REH
(T4 F)
com_s2_mode_system (*) int16 AT—LEHE [g_s2_mode_system]
0: RbyTE—F
1:5VF—F
3:Utvk
com_s2_direction int16 [E1#575 M [st_g.s2_direction]
0: CW
1: CCW
com_u2_mtr_p uint16 E—F OEXH [st_g.u2_mtr_p]
com_s2_ref_speed_rpm int16 EEERE EWA) [rpm] [st_g.f4_ref speed_rad]
com_f4_kp_speed float32 RE P &IELLLBIES A~ [st_g.f4_kp_speed]
com_f4_ki_speed float32 HE Pl fIEFESET A [st_g.f4_ki_speed]
com_f4_speed_Ipf_k float32 EE LPF /A5 A —4 [st_g.f4_speed_lpf_k]
com_f4_limit_speed_change float32 R RERKERIE [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-F1OIYBRAERE [st_g.s2_ol_mode1_change_rad]
com_s2_ol_mode2_change_rpm | int16 E—R29YBZRE [st_g.s2_ol_mode2_change_rad]
com_f4_ol_start_refv float32 MEEE [st_g.f4_ol_start_refv]
com_f4_ol_mode1_rate_rpm float32 E—F1 TOREEME [st_g.f4_ol_mode1_rate_rad]
com_f4_ol_mode2_rate_refv float32 E—F2 TOEREEME [st_g.f4_ol_mode2_rate_refv]
com_f4_ol_mode2_rate_rpm float32 E— R 2 COEEEME [st_g.f4_ol_mode2_rate_rad]
com_f4_ol_mode3_rate_refv float32 E—F3TOEEEME [st_g.f4_ol_mode3_rate_refv]
com_f4_ol_mode3_max_refv float32 E—F3TORKERE [st_g.f4_ol_mode3_max_refv]
com_u2_offset_calc_time uint16 Aoty MEFEAD Y FEE [st_g.u2_offset_calc_time]
com_f4_boot_ref v float32 BEESE [st_g.f4_boot_ref v]
com_u2_v_up_time uint16 BERSEMELAY Y FEHK [st_g.u2_v_up_time]
com_u2_v_const_time uint16 BEEERE—FEAV Y FEHK [st_g.u2_v_const_time]
com_s2_enable_write int16 ERESHZHA
com_u2_predriver_revision uint16_t | RAA306012 HIHIEH DY ES 3 V&S PREDRIVER_REVISION %A H Y
com_u2_predriver_error_status | uint16_t | RAA306012 T5—XT7—4% X 0x0000 : L) AA7% L
(T72+IHF)
0x0001 : #NEALEE TS5 —
0x0002 : BERTS—
0x0004 : LF¥alL—42I5—
0x8000 : nFAULT iHFEI U AHFE
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K 4-1 Analyzer EEANAZLH—E (2/2)
5 \ o wE
ERA = nE ([ RREZR)
com_u1_predriver_creg_fltstsO uints_t Fault Status 0 L X% MTR_INIT_FLTSTSO %A H ¥
com_u1_predriver_creg_fltsts1 uint8_t Fault Status 1 LY X4 MTR_INIT_FLTSTS1 #&HA&H T
com_u1_predriver_creg_fltsts2 uint8_t Fault Status 2 LY R4 MTR_INIT_FLTSTS2 #&H#&H T
com_u1_predriver_creg_fltsts3 uints_t Fault Status 3 L X% MTR_INIT_FLTSTS3 %A H T
com_u1_predriver_creg_fltctl1 uints_t Fault Control 1 LY R4 MTR_INIT_FLTCTL1 #5&H 3
com_u1_predriver_creg_fltctl2 uint8_t Fault Control 2 Lo X4 MTR_INIT_FLTCTL2 Z#5A&HT
com_u1_predriver_creg_icctl1 uints_t IC Control 1 LY R4 MTR_INIT_ICCTL1 Z&HAHT
com_u1_predriver_creg_icctl2 uints_t IC Control 2 LY R4 MTR_INIT_ICCTL2 Z&HAHT
com_u1_predriver_creg_gdctl uints_t Gate Driver Control LY X4 MTR_INIT_GDCTL #&HH9
com_u1_predriver_creg_ocpctl uint8_t Over Current Protection Control L X% MTR_INIT_OCPCTL #&A#H
com_u1_predriver_creg_gdsela | uint8_t Phase-A Gate Driver Input Selection L' X% | MTR_INIT_GDSELA %&#H 9
com_u1_predriver_creg_gdselb uint8_t Phase-B Gate Driver Input Selection L X4 | MTR_INIT_GDSELB #&5i#&H 9
com_u1_predriver_creg_gdselc | uint8_t Phase-C Gate Driver Input Selection L2 X% | MTR_INIT_GDSELC #&#H
com_u1_predriver_creg_snsctl1 | uint8_t Sense Block Control 1 LY X4 MTR_INIT_SNSCTL1 #&5AHHT
com_u1_predriver_creg_snsctl2 | uint8_t Sense Block Control 2 LR 4 #MEAEAETIE MTR_INIT_SNSCTL2
#HAE#%IX MTR_SET_SNSCTL2
ERAHT
com_u1_predriver_creg_snsctl3 | uint8_t Sense Block Control 3 L R4 MTR_INIT_SNSCTL3 #5A&4H
com_u1_predriver_creg_snsctl4 | uint8_t Sense Block Control 4 L R4 MTR_INIT_SNSCTL4 #5A&4H T
com_u1_predriver_creg_snsctl5 | uint8_t Sense Block Control 5 LY X 4 MTR_INIT_SNSCTL5 #&5A&Hd
com_u1_predriver_creg_snsctlé | uint8_t Sense Block Control 6 L2 X4 MTR_INIT_SNSCTL6 #&HiAHd
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4.3 Analyzer a2 {EH

Analyzer #EEZERAL. E—2 #RETIHZUTITRLET, #EEIL. “Control Window” TITULVE
9, “Control Window” Mi¥#lll&. [Renesas Motor Workbench 1—H—Xv=a317J)L] 28R LTLKE

Ly,

o E—AZMEERIHED
@ “com_s2 _mode_system” . “com_s2 ref speed rpm” . “com_s2 sw_ui” .
“com_s2_enable_write” DW?HRIZ “Fzv9” BA-TWSI LEZHERT D,
@ ESEEEEE “com_s2_ref speed rpm” D[Writel##IZA DT 5,
@ “Wwrite” RZ U EWT,

@ “Read” RA U ##HLTIWED “com_s2 ref speed rpm” . “g_s2_enable_write” MD[Read]{f%

RIS

® MCU ADZEHE~RBEES1=5H. “com_s2_enable write” [ZDTHZELT- “0” or “1” LR ULIE

EANT B,
® “com_s2_mode_system” D[Write]f#lZ “1” #AHNT 3,
@ “Write” "2 &Y,

@xclick “Read” button @@Cli}k “Write” button

\mm Window / =] = || &=

I 05'-Read [ 0 Write I EE:: Commander I\;User Button | !

Variable Data | Variable List | Alias Name G)Che\ck

®Wwrite (“0”or “1”)

Variable Name Data Type Scale R? Read /7 Write

com_s?_mode_system |INT16 Qo 0 o 4 ©Write “q”
com_s2_ref_speed_rpm|INT16 Qo 1000 1000

com_s2_direction INT16 Qo 0 o N

com_s2_sw_ui INT16 Qo 0 o

com_s2_enable_write |INT16 Qo 0 0

g_s2_enable_write INT16 Qo ?; %

@ write reference speed

4-2 E—AZEEOFIE

o E—HEELETED
@ “com_s2_mode_system” D[Write]f#IZ “0” #AHT 3,
@ “Write” "2 &Y,

@Clicb “Write” button

Control Window / o] @ =
I [f Read I 0 Write’I EE“ Commanderl ‘User Button | !

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write

com_s2_mode_system |\NT16 IQO "7- IO ‘ v JO ®Write “0”

4-3 E—F2EFLOFIE
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e LtF->TLE- (T5—) HZBEDOUNE
@ “com_s2_mode_system” D[Write]f#IZ “3” #AHT 3,
@ “Write” "2 U E=HT,

@click “Write” button
/

Control Window / EI = || £
I ”: Read I 0 Write IEE:: Commanderl &User Button‘ !

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write

com_s2_mode_system |INT‘\6 IQU “Z |0 ‘ ‘0 ®Write “3”

4-4 T S—HRROFIE
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R—LR—=T EHR—FEQ

ILRHR TLY bAZ) RAKR—LR=D
http://japan.renesas.com/

HBREEE%E
http://japan.renesas.com/contact/

FTRTOEES S VERERRE, ThENOREEICRELES.
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HEIERALDFESEIE
SITR. TAAVRARLKITERT S TERLEOEESEE] (COVTHALET, BHNOEALOERFEICOVTE. ARF2 AV FBEUTY
ZHALTYTT—hrEBRBLTIESL,
1. HERRE
CMOS DY KL DBRIFFHERHLEZLAF TS, CMOS #RIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
REBLTLESD, F5RAFvIRLEICKHBLEZY., HFEMSLYLBEVTLLESL, Fz. CMOS #ZERE LIzAR— FIZDOVWTHRBKEDEK
WELTLEELY,
2. BREAROLE
BREABL. RROKEEFRETT., BREARICE. LS| ORBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,
3. BRAIEICBITHEANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERDIC TERA IBICBTHIARNEST] 12DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,
4. REEMAHFOLE
KRERAHFIE. TRERFFOLE] ITH->TREL T XL, CMOS #RDANHEFDA VE—F U RIE, — IS, N A VE—FUREMD
TWEY, REAKFLEHABMKETEESE L L. FERRICLY., LSIBAAD/ 4 XHRMMEh, LSIRBTEEERNRNY . AHESLRBH
SNTREMEEECTBNANHYET,
5. yBAvYIz2LT
Uty hEE, 70y IRRELEE. VEy FEEBRLTCESY, TOJSLERTHOI OV IPYEZRE, YIYBEZXI OV INREL:
BICYBZ TSN, Yty bR, NIRRT (FRENSERER) 2RV 0y I TBEERKRTHOATLATI, 709 IR +2RE
Liztk. Uty bEBEIRLTLESY, £, TRV S LOERDTHRBRIERF (FIFMBRIEREE) 2AVEI/0YYICHVEZRBEIE. Y1V
BREOIOAYINTRRELTHOYIYBEZ TS,
6. ANIHTFOENMKR
AN/ A XORGFRICEDBEBEEAHERBMEORERICHEYFETOTEEL TS, CMOS E#RDOAAN/ 4 XG EISEAL T, Vi (Max.)
5Vin (Min.) ETOEEBICELEEDLSHIGEEIE, RBELZSIZFECIBNLAHYET ., AANLRLHPEEDHEEEEEAA. Vi (Max.) A5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ ARXGERALHVESICEALTESL,
7. UY—TTF7FLR (FHEE) OT7 I XELL
YHF—TF7 FLR (FHEE) O7 IV REZELET, 7 FLREEICIE. [FROMEHERICEIYSITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IVEALEZEEOBEIZOVNTIE. RIETEFRFADT, TV EALBEWLEIICLTLESLY,
8. HAMOMEEIZONT
BEZORGIERIEFETLHHSE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILaVTELEENES L. T35y
DAAEY, LATI RN E—UOEELGEICKY . ERNFEOHET, HEE, BEv—C0. /A XWE. / 1 XBREFELENRLDIGEEN
HYFET, HENESHRICEFTTS5EE. BLORRKIEICORATLFHERBRERBEL TSI,



—
—

1.

10.

11.

12.

13.
14.

FEE

=]

AEHICRBINER, VI FYz7ELIVINSICEET IERIT. FEFRRIOBEN. CAGZHBETLIHIOTY, B, VI LIz T7H
FUINGICEHET 2EREFERT HHE. PEHROBERICEVT. BEHROEIE - DRATLERHCLESIL, ChoOFERICERLTEL-EE
(BEFFLEFE=ZBOWTIICELBELEAFET. UTRILTT, ) ICEL. H#E. —UZ0EEEEVEEA,
LHMUBFLEARABHICRHSNEERET 4. K. £, 7OJS5L ZLT) XA, CRAEBRGAZOEROERICER L THRE LIE=E0HH
. ZRETOMOMMMEEICHT IREFLEIASICET IPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEEFZESLDT
IEHYEEA.
L. RERCHEDSLUUHFLEFE=BOHHIE. ZHEETOMONMUEEEMNSHETIIOTEHY FEA,
LHRFEFMFAALEROBEA. WiE, B&FE, FIA. BRZOMOTAETSICHY. E=EREFORMOMNAICET IS5/t ANREL
HRBE. BARTM UV ARBOHKFS L URBEEEROBECENTIT>TLEEL,
LT E, EHELF—BE[HT. . RE. HE. UN—RIUPZTYVY,. FOM. FEDIERLENWTEEL, hHdHE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.
LE, SHBKOGRBEKEE MFEKE] LU (BREKE] CHBELTEY., EREKEF, UTITRTARICHANMERSADE ZLEER
LTHYFET,

BEKE . aVEa—4. OAHER. BIEWE. FHAMKIE. AVEE. RE. TEEM. —VFiLlE. EEXAO0Ry +F

EMEKE  EEE (BEE, EH. LM% . ERE (S5 . KFREEHE. SRERER I TLA, FERLHHEES
LHBRE, T—2 22— FEICKYBEHEME. Harsh envionment AITRREEREL TS LD ERE, HifLEd - SRICRETLERIFTIAEMEOH
MR - VR T L (EMHBEE. AMRIZIEOAAMERATE2H0%) | L LEERUYMBZEERLESEISTNOH LM - VX TL (FEE
B/L. BERHE. BRFAFHHORT L, MEEEIEORTLA, TS50 FEBRVRTL, BEEHEBE) ICERASNDIELEZERLTELT. Thd
DARIZHERTDIIEFBEELTOVERA, X, SHABELTVWVAVARICUHBEREZFEALLZCEICKYVEEAELTH, LHE—1ZF0D
BEEFEVFER A,
HoHFEERERE, SBHENSDRLME 100%RIESNTVEIDITTEHY FEA. BHN—FIzT7/ VI Iz 7HRICIFEF2Y
T4 RAENMEAAFNATNDEDEHYETA, ThITE- T, S#E. EF2 YT HEBUHFEFLFRE (MRS FLESHBESAERSATH
ZVRTLIZHTBARET VR - FEFRAZEAFITN. CNICRYFEA, ) ho4ELSBEEZASLOTEHY TR A, S, SHEUFE
FIFLHESNERSINEZHOPZ VAT LN, FELGHE. BB, VMR, FH. Nvx2J T2 0OWEFLEBETOMOFELRRALT
B (THESBMERE] EVWET, ) L TEEEZTLRVILFRIALEFRA, BitE. BBERMBICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOOLMDIBYIZENT, AEHBLUVLSHN—FIYII 7/ VI rIFHBIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZEDOEFNERE LBV LORIEEED. BRFLEFIRTOVHELIRILITVEE A,
LHBBECHEAOEE., BEFORSER (T—42>— b, 2—H—X7zZa7I, 7FUs5—av/—k, EEENY Ty IIZEEHD T8
ETNAADERLEO—BHTIESRIE] %) #CRAOLE. UM EETIRAER. BEERETHE. MEBHE. REZFGHZOMIBEESRGD
HEHEANTIHEACESL, EEEHOHEEEZBI TLUHERECHERASALSEOME, RBEOTESSIUERICOETEL TIL, Sk, —4)
ZTOEFZEAVFERA,
LilE, BHERORBESLVCEBREORLICEOTVETA, FERUREHIBRTHENRELZY ., FAFHICE>TITREELZYTS
HBENBYET, T, BHERE., T—2P— FHFITBWTEHIEEM. Harsh envionment MITR R EFERLTWSEDERE. TREHREEE
ToTHBYFEEA, RICHHEROBMEFIIBHENELESETH o TH. AFER. AKERTOMUHSMBEETEZELIELEVELS. BF
HROBEICHE T, TRES. ERXRSE. RBEHLEHFORERHB LIV I DU NEE, BEHROBE - SXTLELTOHRRIEE
ToTLESL, BT, Y422V T bz 7I(E, BRTORIETREL -0, BEEOWEEE - DXTLELTORERIIEHEHROEETITOT
&Ly,
LHUTORBEESHSOFMOFTFL L., RRERN L TURELROETHHEE LSV, CHEAICELTE. BEOHEDNES - £A
ZiRH1F 5 RoHS 55%. BRAINIBEEELISZ2THHAENS X, M IEFITHEET L5 SHEACES L, M BEFEETFTLAENI LI
FYELEBEICELT, Sk, —UZ0ETZEVERA,
LHUSSIUEMEZENNOZESE LRI YRE - A - REZELESNTUVIEE - DXATLAICERT S LETEERA, BHESS
FUBMT . REF-EIBEFTHHE8E. MEABRVUNEESE] TOMBAESSICERSNINEORHEEEEEIRZETL. £
NOEDEDHDZEAITRVBELAFHREET>TLLESL,
BEHNLHAUSEZE=FICETEINIBAICE. BANCUZE=FIIHL T, ATIEEZTHOEEHEBNITIEEEES LD EVELE
ED
AEHOEMEE—BELHOXEICLIFHOREL/ICLUEGEHELFERNT I LEELET,
AEHCRESNATVIRNBTEFLEHHBERICOVWTSFHEGENTSNE LD, HHOELBLEFTHHEEL LI,

FELARERICEODTEASIATNS M4t &E LRYRX ILY FAZIZRBARBE L VILRYR TLY FOZ) XS EEM. BEH

ICXBT HRHEVNET,

F2. AEMCBVTHEASATNS ME#H&RAE] LEF FTICBVTERSA-SHOMRE,. REHKZEVLWVET,

(Rev.5.0-1 2020.10)

A% AT #th HFEEEEO
T135-0061 REANIRREM 3-2-24 (BMTALP7) MUY OBMBOEM. FXaty FORFER. RFOEXEMEAEER
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LAY ZAELVLAHROTFILERYR ILY A2 ABAEHD
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