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KEET T —
ﬁﬁr%ﬁﬂ@<4/n~atﬁ$r%%ﬁu1w?ﬂﬁ@FJ:/%ﬁ%T@ot EVEHR LR
IR LET. EEEY v MEZHRHEB OB ORAES £ 518 L CRIE LT,

- [EREE T —
R R Tl AR L, WD I v MEZ#EE LZ5GE, BaiElk LET,

- RAA306012 OB~ T —
RAA306012 DB 2 L7256, BafElkLET,

& 35 BEVAT LREHESRTE

_ #US v ME A 0.89

F]':F'itl _ %JIL
RS BRI [ps] 100
BETYS v ME [V] 28

uFE I —
BRETS ESEE [us] 100
— EEE)Zv ME V] 1
BRELS— EEEL [us] 100
_ BE) 2w ME [rpm] 3000
i py

IR T EGAM (5] 100
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3.2 OB LARY MILFEIEY T o 7T

K7 TV r—ay /) — b Gy 7 by = 7280 HHELE L, 12 100[ps]EEAE D iAA & | 1[ms]JE #]
FNVIAHD 2 DOEN) ABIZ XV FERR S AL TOWET, M 3-5, ¥ 3-6 12H D K D12, FRAHHBAY 100[ps] /&
I FAT SILD AR T, FHAL 1[ms] A EICFEIT SN A LB /20 £,

-. 1[ms] interrupt Process - pm————— 100 [us] Interrupt (Carrier Interrupt) Process -------

d Y N
' \ [ \
| | | |
| | + * |
, i e Il Vd dq Vg, Voltage ﬁb
! . [N T, & 1 | Current - ﬂ) error &’) PWM ! M
I i;*=0 ———>»0 gt + A Compen [y, "\
! I o ™ A Voltage L@ Lyl /vy Y% “sation [ o
| Open-loop to Sensorless | | : | | + Limit 1
! Switching Control Ve ! A A !
B S S N N o B 0% |
| | ! Decoupling |
| | : Control |
: : | R S N s . 0 i :
1 1 la'|w A Id "
: ol ! g /e !
| | A i |
] | : lq _w I
] ] . R Uvw (< ]
| N X |
| w* : + Vq'| Vg |
| = : |
______________________
! | Waomp ‘' vV YVyy !
I S ! I
| | |
| Openloop : €4 ) BEME |
! Damping Observer !
: Control | : :
|
| ) :
T e
. | eq | .
] : I Ae ]
\ - )

N e e e e o e = = = —— - = = = o= o= =] N e e e - - = —— = ———

R [ms] interrupt Process -~ pmmmmm—— e ———— 100 [us] Interrupt Process ---------==-—-~ N
!
! i . i
' g ' + Vv Y !
: jxx 1 ! d dq ﬂ» Voltage | =Y,
q —® > error |V, |
| - Flux- . - V.
' w—g—> Sp:led > ving : iq* : Cu;rlent + T - vz, Compen TV; PWM —\ M
1 1 > o Limi% > /UVW %] -sation | i
| |
1 1
1 A A | Y k| Fk
T | Vv, V, 1
| WLPF WLPF T Ig| la| i o la a d 9: |
: T X Decoupling |
| | | Control |
" [ ! ) 1
| . ] g il ’fku.)’fk i iy |
| q d d P |
: Speed : : ) O da h :
X LPF | I iq Iw I
: | ! R Uvw|< !
! l va'[ vd l
! : | 9 Y VVY :
! | ! |
! !
I ! " W | Angle & Speed | A0 BEMF !
: ) Estimat <« Observer |
!
! j ! }
\ s \ s

_____________________________________________________________________

E 3-6 E2YLARY FILEIHBIEE T Oy 9 (& >4 L X )

ZZTIE, 2 oDEI D AKEE & AEI DAL ICET SN DB OV T AR R 3-6~F 392 F
LET, EFEAERICIL. BrH LAY FVEIENCE T D FEARBEBOAEE L TWET, SRICEHEEHD
ROV OO\ T, Y—Aa— K2R T I,
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F 3-6 BV AHBEH—%E
IrAIL% A E MIEHE

r_mtr_interrupt_carrier.c

mtr_foc_interrupt_carrier
AP : (mtr_foc_control_t *)st_ foc/ X% b LEIEHBEEERRAS 42
HAh: Gl

100 [us]EICFEUH L

- BR. A VA BRETRE
- Ry MLHEIEERE

- i Pl $I#

- BB - EEHTEREE

- PWM duty %5

r_mtr_interrupt_timer.c

mtr_foc_interrupt_1ms
AF : (mtr_foc_control_t *)st_ foc/ X% b ILEIEHBEERRS >4
HAh: Gl

1 [ms]EIZEUH L

- SR ENHIE

~dg BER. REESERE
- R Pl
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RAJ306101 KABARBPE—ZDEH LAY bLEIE (REHF)
£ 3-7100[us] AHE Y AAH BB ARTEAB—501/2)
T74IL% BB IR E
r_mtr_ctrl_mrssk.c mtr_get_current_iuiw EHEROIE

AF : (float"f4_iu_ad / U B AD ZHRMEH A >4
(float*)f4_iw_ad / W 48 AD ZHiER 1 > 4
(uint8_t) u1_id / Motor ID

HA: AL

mtr_get_vdc
A7 : (uint8_t)u1_id / Motor ID
H 1 : (float)f4_temp_vdc/ A 2 /\—2 BIRERE

A vN—5 BREEORE

r_mtr_foc_control_
less_speed.c

mtr_error_check
A7 : (mtr_foc_control_t *)st_foc/ X% b ILEHIEREERKRA >4
HA: AL

mtr_current_offset_adjustment
A A : (mtr_foc_control_t *)st_foc/ X% kILFIEHEEERRS >4
HA: AL

Eii AD THRENSA T ~
*hR=E

mtr_calib_current_offset
AA : (mtr_foc_control_t *)st_foc/ X% kILFIEHEEERRS >4
HA: AL

BERADEHRF Ty FHEE

mtr_angle_speed
A7 : (mtr_foc_control_t *)st_foc/ X% b ILHIEREERRA >4
HA: AL

WA AIE., EREDHE

mtr_foc_voltage_limit
AA : (mtr_foc_control_t *)st foc/ X% b ILEIHEEERRS >4
HA: L

r_mtr_foc_current.c

mtr_current_pi_control
AJ1: (mtr_current_control_t *)st_cc/ BIREIHEERRS 5
HAh: L

mtr_foc_current_decoupling

AF1: (mtr_current_control_t *)st_cc/ BIREIHEERR S 5
(float)f4_speed_rad / [El#xEEE
(const mtr_parameter_t *)p_mtr /
E—ANTA—FBERRSA VS

HA: &L

FETF i HIE

r_mtr_transform.c

mtr_transform_uvw_dq_abs

A : (const mtr_rotor_angle_t *)p_angle / fitBEEREEARRS V4
(const float*)f4_uvw / UVW #RA > &
(float*)f4_dq / dq 8l A > &

HAh:HL

UVW — dq BERR R (FE T EifR)

mtr_transform_dq_uvw_abs

A7 : (const mtr_rotor_angle_t *)p_angle / (it EEREEENRS >4
(const float*)f4_dq / dq Bk A >4
(float*)f4_uvw / UVW #8R A > %

Hh:%GL

dq — UVW BERR R (FE X Z1R)
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RAJ306101 KABMBRBAE—2DEUH LIRS MLEIHE (EEHR)
£ 3-8 100[us] AHIE Y AAH BB ARTEAB—512/2)
274IL% EEEd B E
r_mtr_volt_err_comp.obj mtr_volt_err_comp_main BEREHGELE

A7 : (mtr_volt_comp_t *)st_volt_comp
| BEREHEBERRS V2
(float*)p_f4_v_array / 3 tHEBIEHEEEHIRA >4

(float*)p_f4_i_array / 3 HHEFREFIRA >4

(float)f4_vdc/ 4 v\—52 BREE
HAh: AL

r_mtr_ctrl_rx13t.c

mtr_inv_set_uvw

A7 : (float) f4_duty u/UMBZER=E
(float) f4_duty v/V fBZE R
(float) f4_duty_w /W #HZEFR==
(uint8_t) u1_id / Motor ID

HAh: &L

PWM duty 5%

r_mtr_bemf_observer.obj

mtr_bemf_observer
A7 : (mtr_bemf_observer_t *)st_bemf_obs
| FEEEA THF—/\BERKRA 42

(float)f4_vd_ref / d $HEEHE S 1E
(float)f4_vq_ref / q BAEE IS 1E
(float)f4_id / d BhERARHE
(float)f4_iq / q BHERARHE

HAh: L

BEEES 7 ¥ — VAR

mtr_bemf_calc_d

A7 : (mtr_bemf_observer_t *)st_bemf_obs
| FEEEA THF—/\BERKRA 42
(float)f4_speed_rad / REEH#EEE
(float)fa_iq / q BAETIRHIE

H A (float)f4_temp / d BhEEHEEEHEE

d MFEELHEBORH

mtr_bemf_calc_q

A7 : (mtr_bemf_observer_t *)st_bemf_obs
| FEEEA THF—/\BERKRA 42
(float)f4_speed_rad / REEH#EEE
(float)f4_id / d BAETIRHIE

H 7 : (float)f4_temp / q EEFACE X HEEE

mtr_angle_speed_pll
A (mtr_pll_est_t *)st_pll_est/ i - REHEEEAXRRA
2
(float)f4_phase_err/ fitE38%
(float*)f4_speed / REHEBARA >4
HAh: &L
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F 3-9 1[ms|EHE YV AABEBARTHEH—F
274IL% R4 AMIFHEE

r_mtr_foc_control_less_speed | mtr_set speed_ref RERBRBEORE
-C A7 : (mtr_foc_control_t *)st_foc

| RY M LFIEEERRA V42
71 : (float)f4_speed_rad_ref buff/ EEHESIE

t

mtr_set_iq_ref qHEMEREREDHRTE
A7 : (mtr_foc_control_t *)st_foc

| Ry MIILGIEEERR A >3
71 : (float)f4_iq_ref buff/ q BERIESE

t

mtr_set_id_ref dBMEREREDHRTE
A7 : (mtr_foc_control_t *)st_foc
| RY M LFIEREERRA V42
H B : (float)f4_id_ref_buff/ d BHE RIS 1E
r_mtr_foc_speed.c mtr_speed_pi_control EFE Pl H1E
A7 : (mtr_speed_control_t *)st_sc
| REHEEERRA V2
(float)f4_speed_rad / [EI%5&E
7 : (float)f4_iq_ref calc / q BT RIESE
r_mtr_opl2less.obj mtr_opl_damp_ctrl r—=—ToN—TF52EVY
A7 : (mtr_opl_damp_t *)st_opl_damp FlfEAL TR
| =T UoN—THFE D THEMEERRA V4
(float)f4_ed / d BhEEREXHEE
(float)speed_ref / FEES1E
H 71 : (float)f4_temp_damp_comp_speed
| BEESEAD T4 — KNy HiE
mtr_opl2less_iq_calc oY LAY E 2 LERED
AR : (float)f4_ed / d SFRETHEE qEERIENEER
(float)f4_eq / q B EX HEE
(float)f4_id /| +—T 2 )L—TH d SHEFRIEHE
(float)f4_torque_current
| =T —TH LY ER
(float)f4_phase_err/ {iifBiS%
71 : (float)f4_temp_iq_ref/ q BERIESE
r_mtr_fluxwkn.obj R_FLUXWKN_Run 55 SO B R 1
AH : (fluxwkn_t *)p_fluxwkn / S3hREERIEERRA >4
(float)f4_speed_rad / EI¥EEFEE
(const float*)p_f4_idq / dq SHEFRIRHERA >4
(float*)p_f4_idq_ref/ dq BAERIsH{ERA >4
H 71 : (uint16_t)p_fluxwkn.u2_fw_status
| BOBEMEBORT—2 R
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3.3 OB LARY MLFEIEIY 2 bz 7RIV OFE
K7 TV r—vary /) — MRV 7 =7 THEHT v/ nER - EERIORLET, £ —HIZ
X, K7 PV r—var /) — b RIRY 7 T IBF5ar 74 7 Lb—va Y ERETDHY I 0 ERDH
FRLEH L TCVWET, EIZEREHOZRW= I e EROFEMIZONWTIE, Y—R2a— 2T I,

# 3-10 “r_mtr_motor_parameter.h”? Y OEH —&

271 % 204 E&HIE s

r_mtr_motor_parameter.h | MP_POLE_PAIRS 2 1Bx 8
MP_MAGNETIC_FLUX 0.02159f R [Wh)
MP_RESISTANCE 8.5f L (O]
MP_D_INDUCTANCE 0.0045f dEA V5922 R [H]
MP_Q_INDUCTANCE 0.0045f QA UHE VA UR [H]
MP_ROTOR_INERTIA 0.0000028f 14 F— % [kgm 2]
MP_NOMINAL_CURRENT RMS 0.42f FHEER [A(ms)]

& 3-11 “r_mtr_control_parameter.h”¥ %9 OEHE —&E

27144 Xy 0% EEE k]
r_mtr_control_parameter.h | cp CURRENT_OMEGA 300.0f ERFHREFR RS [H2)
CP_CURRENT_ZETA 1.0f ERHIHRRERYL
CP_SPEED_OMEGA 5.0f EEHEREER R [Hz]
CP_SPEED_ZETA 1.0f BEFHRMNTHS
CP_E_OBS_OMEGA 1000.0f FRETHEREAR RS
[Hz]
CP_E_OBS_ZETA 1.0f FRETHEREERY
CP_PLL_EST OMEGA 20.0f BT REERRS [Hz]
CP_PLL_EST ZETA 1.0f (B HEE R IR S
CP_ID_DOWN_SPEED_RPM 600 d SE RIS EH AR
(B A) [rpm)
CP_ID_UP_SPEED_RPM 500 d SRS e S RA A
(B A) [rpm]
CP_MAX_SPEED_RPM 2650 BREREGEWA) [rpm]
CP_OVERSPEED_LIMIT_RPM 3000 ElEnEE T S5 —RIfE(HmA)
[rpm]
CP_OL_ID_REF 0.3f *—F v I— Tl e
d BERIEREA]
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# 3-12 “r_mtr_inverter_parameter.h”<¥ Y OEH—E
J74IL% Xy 0% EEIE ik

r_mtr_inverter_parameter.h IP_DEADTIME 2.0f Ty B4 A L [us]
IP_CURRENT_RANGE 13.2f B A/D ZHEEE [A] (p-p )
IP_VDC_RANGE 80.85f 4 VN—5 BHREE AID THRER [V]
IP_INPUT_V 24.0f AVN—R2ANEE V]
IP_CURRENT_LIMIT 7.7F BER) Iy ME [AE
IP_OVERVOLTAGE_LIMIT 28.0f BEEYI Y ME V]
IP_UNDERVOLTAGE_LIMIT 14.0f BEEYI v ME V]

(] vy NMEMOEKRE I GEH LETT,
% 3-13 “r_mtr_config.h”YV OEHE—E
2744 2/ 0% EEE k]
r_mtr_config.h RX13T_MRSSK - MCU ZBIR< Y AEE
IP_MRSSK - A UN—R BRI OFER
MP_TG55L - E—RBERYIOESR
CP_TG55L -
CONFIG_DEFAULT UI BOARD_UI T 74k ULER
ICS_UI : RMW @ Analyzer ZFF L 1= Ul
BOARD_UI : f— K UI
FUNC_ON 1 Enable
FUNC_OFF 0 Disable
DEFAULT_LESS_SWITCH FUNC_ON o LAY Y E Z R
DEFAULT_FLUX_WEAKENING FUNC_OFF GEP Y
DEFAULT_VOLT_ERR_COMP FUNC_ON BEBREME
DEFAULT_OPENLOOP_DAMPING | FUNC_ON F—ToN—FEEL T
GAIN_MODE MTR_GAIN_DESIGN_MODE | #'4 »E—FK
MTR_GAIN_DESIGN_MODE:
Pl 44 VREHE—F
MTR_GAIN_DIRECT MODE:
Pl 74 VEEADE—F
MOD_METHOD MOD_METHOD_SVPWM EHAR
MOD_METHOD_SPWM :

EFRER
MOD_METHOD_SVPWM :
ZRANY ~ILEER
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% 3-14 “mtr_ctrl_predriver.h”¥ Y OE&H—&

2744 XY 0% E&E s
mtr_ctrl_predriv | PREDRIVER_FLTSTSO0 (0x00U) PREDRIVER_FLTSTSO0 LY XA 7 FL R
erh PREDRIVER_FLTSTS1 (0x01U) PREDRIVER_FLTSTS1 LY XA 7 KL R

PREDRIVER_FLTSTS2 (0x02U) PREDRIVER_FLTSTS2 LY XA 7 KL R
PREDRIVER_FLTSTS3 (0x03U) PREDRIVER_FLTSTS3 LY R4 7 KL R
PREDRIVER_FLTCTL1 (0x04U) PREDRIVER _FLTCTL1 LY X4 7 KL R
PREDRIVER_FLTCTL2 (0x05U) PREDRIVER_FLTCTL2 LY RXA2F7 KL R
PREDRIVER_ICCTL1 (0x06U) PREDRIVER_ICCTL1 LY XA 7 KL R
PREDRIVER_ICCTL2 (0x07U) PREDRIVER_ICCTL2 LY XA 7 FL X
PREDRIVER_GDCTL (0x08U) PREDRIVER_GDCTL LY X427 KL R
PREDRIVER_OCPCTL (0x09U) PREDRIVER_OCPCTL LY XA 7 FL R
PREDRIVER_GDSELA (0x0AU) PREDRIVER_GDSELA Lo X427 FL R
PREDRIVER_GDSELB (0x0BU) PREDRIVER_GDSELB LY X427 FL R
PREDRIVER_GDSELC (0x0CU) PREDRIVER_GDSELC LY A2 7 KL R
PREDRIVER_SNSCTLA1 (0x0DU) PREDRIVER_SNSCTL1 LY XA 7 KL R
PREDRIVER_SNSCTL2 (OxOEU) PREDRIVER_SNSCTL2 LY XA 7 KL R
PREDRIVER_SNSCTL3 (0xOFU) PREDRIVER_SNSCTL3 LY X427 KL R
PREDRIVER_SNSCTL4 (0x10U) PREDRIVER_SNSCTL4 LY XA 7 FL R
PREDRIVER_SNSCTL5 (0x11U) PREDRIVER_SNSCTL5 LY R4 7 KL R
PREDRIVER_SNSCTL6 (0x12U) PREDRIVER_SNSCTL6 LY XA 7 KL R
PREDRIVER_REVISION (14426U) RAA306012 #ll#HEEH D) ES 3 VB
PREDRIVER_ERROR_NONE (0x0000U) RAA306012 T5—7% L
MTR_INIT_FLTSTSO (0x00U) PREDRIVER_FLTSTSO L ¥ 2 4 B {E
MTR_INIT_FLTSTS1 (0x00U) PREDRIVER_FLTSTS1 L ¥ 2 2 BE(E
MTR_INIT_FLTSTS?2 (0Xx00U) PREDRIVER_FLTSTS2 L &2 4 B {E
MTR_INIT_FLTSTS3 (0Xx00U) PREDRIVER_FLTSTS3 L U2 4 B8
MTR_INIT_FLTCTLA (0x00U) PREDRIVER_FLTCTL1 L X 4 & lE
MTR_INIT_FLTCTL2 (OXOFU) PREDRIVER_FLTCTL2 L S X & & lE
MTR_INIT_ICCTL1 (0xB1U) PREDRIVER_ICCTL1 L ¥ 2 4 B {E
MTR_INIT_ICCTL2 (0x50U) PREDRIVER_ICCTL2 L ¥ 2 4 5 {E
MTR_INIT_GDCTL (0x00U) PREDRIVER_GDCTL L £ 2 4 & iE
MTR_INIT_OCPCTL (0x61U) PREDRIVER_OCPCTL L U # %1
MTR_INIT_GDSELA (0x63U) PREDRIVER_GDSELA L S 2 # 8% 18
MTR_INIT_GDSELB (0X5AU) PREDRIVER_GDSELB L S 2 # %1
MTR_INIT_GDSELC (0x41U) PREDRIVER_GDSELC L £ 4 &% fE
MTR_INIT_SNSCTL1 (0x00U) PREDRIVER_SNSCTL1 L ¥ % 4 &% fE
MTR_INIT_SNSCTL2 (0Xx00U) PREDRIVER_SNSCTL2 L &2 4 5% {E

(F¥)ITL— 38D
MTR_INIT_SNSCTL3 (0x00U) PREDRIVER_SNSCTL3 L ¥ % 4 &% fE
MTR_INIT_SNSCTL4 (0x08U) PREDRIVER_SNSCTL4 L ¥ 2 4 &% fE
MTR_INIT_SNSCTL5 (0Xx00U) PREDRIVER_SNSCTL5 L &2 4 5 {E
MTR_INIT_SNSCTL6 (0x41U) PREDRIVER_SNSCTL6 L &2 4 (&
MTR_SET_SNSCTL2 (0x00U) PREDRIVER_SNSCTL2 L ¥ % 4 &% fE

(Fr)ITL—avik)
MTR_MASK_SNSCTL4 BIT CAL | (0x07U) *x)IL—Lavty hTRY
MTR_MAX_CHECK_CNT (5V) 1) 73731 B nFAULT i FHEEREIEK
MTR_SET_ICCTL1_BIT_CLR_FLT (0x80U) PREDRIVER_ICCTL1 LY R4

CLR FLTEw k
MTR_SET_SNSCTL5 BIT CTL6_U | (0x20U) PREDRIVER_SNSCTL5 L & X 4
NLOCK CTL6_UNLOCK E v k
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3.4

3.4.1 A A UALE

HEoOo— (70—Fv—F)
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N

AL
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BBt ReD ML

A—HAETT—R
DML

A ERERDO ML

U REBOHEIE

v—)L FIBEHAED L

Uty L

BHREEDOREFD

RAA306012DHIEAE

_— ~—

B

ur?
\\ /

\\ //
[Analyzer] I

—

[Board]

-

—

BIENTA—EAS
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ESOHEE—IELE

LE Dl
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3.4.2 100 [us]EHAZE Y sA A~ J018

C 100[us]/E #AZI Y A A0 22 )

UR-WiBERIR

AN—SBREERY

BRI 7V RE
VIRERFE H

[INACTIVE MODE]
SYSTEM MODE

[ACTIVE MODE]

[t ek
ATy MBS 5 TR

[Ft&EET]

UVWHE B =deB ER 2 U -WIRERA 7ty MRl L E

B - R EEHE

B TRPIH

SEFiBHIE

B EH R ALE

doBEE >UVWHEEE Z i

EEREHE

PWM duty B H

PWML 2535 TE

<&
€

T

3-8 100[us|EAHABI Y AALE I O—F v— k
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343 1 [ms]EHAZI Y A H AL T8
< 1 [ms] BHIZIVAAH IR >

SYSTEM MODE

[INACTIVE]

E1E57 FIRE
\
HE &AL ZLPFALE
[INIT MODE] //\ [DRIVE MODE]
RUN MODE
WJ
[5+5]
EfA Ty MEFE T THR EIERE RS ERE [EI SRR 1R B SRE
BHEET) | |
I ERIERIERE B IERERE
BOOT MODE~
JEERIERIERE JdEEIERERE
[—EEE—FLUSN S5 SRA fE0
A ERIE S E—FRER
[—EfEE—K]
DRIVE MODE~
[ “rmtrconfigh”THLNT,
< > HEBEDEnable/DisableZ Y)Y % AT AE
#®T
B 391 [ms|]AHIZIYVRAALEIO—F ¥—
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344 EEREHE Y AH LR
WEFRHHEI VAT, KT Y r—a v ) — MRRY 7 N =T I2B1T 5 POEIO#G DM H N D T

UHRHEHIRAET DEI VAR T,
< BB ARHIE YA IR >

E—HFIL0E

BERBRHI ST OB

S

B 3-10 BERRHFIVAALEBEIO—Fv—+

345 SCI5 SPI £ EZEI Y ;A A LR

< SCI5 SPIE{EEIY A )
|

SPIE S

S

B 3-11 SCI5S SPIEER|VAALEIO—F¥—

3.4.6 SCI5 SPI #{EE T E| Y ;AH L1

< SCI5 SPIEA{ESE T &Y AHA >

SP|:%1E:H:T5LEE

S

3-12SCISSPI EERTEIYVAANE I A—F v— b
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SCI5 SPI Z{EZI| V) ;AAH L2

3.4.7

< SCI5 SPIZ{EEI Y :AH >

SPIZ{EME

e

3-13 SCI5 SPI 2B Y AANEB I O—F v — k

3.4.8 SCI5 SPI {

il

I5—&YAHNE

< SCI5 SPIZIET 5—%|YAH )
SPIZ{ET S—E

e

3-14SCISSPI 2EXS5—EIYAALBIA—Fv—F

3.4.9 YIVFI7o92a084</NLAIZY b 3(Fr 2RI 0)1[ms]E| Y AH AR

MTU3 chO
1[ms]1 &I Y AH

MTU3 ch0 ElY;A# BN I 32 %
hov w7y 7

S

B 3-15 RILFI7272923034FNNARAZY F3FYRIL0)1 [ ms|BIYAAT7O—Fv— bk
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3.4.10 RAA306012 nFAULT imF&l Y ;A A AL 28

( RAA306012 nFAULTm~F2IY) 5&%)
E—4FH0E

LED4Z mAT

e

3-16 RAA306012 nFAULT ¥ FE| YV AALEB I O—F v— b
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4. E—HH|IEHBAFEKZIEY—IL TRenesas Motor Workbench ]

4.1 M=

K7 IV r—ay)— b Ry 7 77 Tld, T—ZHIEIBA3S 1Y — /L [Renesas Motor Workbench |
Boa—H A X7 o — A(BEAE LS, BESEERSE)E UCTHERA L ET, i FIEZ EOFEMIL [Renesas
Motor Workbench L—H# —X~v==27/)L| 2B L TFIW,

T — & HilEIBE %8 % — L [Renesas Motor Workbench | 1284 WEB 91 F LW AFL T 72 &V,

Main Window

elp

. File Information
Connection

com - RMT File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RVI00./mt | 2018/11/06 14:34:26

Status Connect -- USB YUP)L 7/T1 A Map File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.m... 2018/11/06 14:20:35

Configuration Select Tool
cPy
Motor Type Brushless DC Motor
Control Hall and Encoder vector control (Position cor]

Inverter RSSK for Motor

Project File Path

UINT16

Select Data Control = file Contro
up | [ pown | [ coor | |

Tn h 5
Lrad| [t focst scid_ref.speed | st focst cc 4 ia_ref
ac_ctl

() Ready CPU: RXGST Serial: SCI&. PORT :COM4

Bl 4-1 Renesas Motor Workbench #}£R

T — X HIIHBE 3 32> — /L [Renesas Motor Workbench| OfFE 5

QY =T A UV LY — I EEET 5,
(@Main Panel ® MENU /N—/ 5 [RMTFile] — [Open RMT File(O)] % i1,

TRY =l TN Dies”T AN FNITd D RMT 7 7 A v & fid ik i,
(®”Connection”?® COM THift 7= F » kD COM & #EIRT 5,
@Select Tool 47 >’ Analyzer’ R% % 7 U w7 L, Analyzer BEREH [ 4 £~ T 5,
©®74.3 Analyzer #:/FEF” % CICE—Z ZBRE S H 5,
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42  Analyzer BEERZEH—E

Analyzer 1—HW A L Z 7 = — AR O ANIHEH—E AR 4-1 IR LET, B, ZNLDEH~DA
JMEIX com_ul enable write (Z g ul enable write & [f] UfE % EFAATZHE1C TMiddle Layer] WOXfIGT 54
A SNET, 2L, )BT 572203 com_ul_enable write {2417 L EH A,

& 4-1 Analyzer BEEANAZER—%E (112)

Analyzer #8EA T RAZEH L it AE

com_u1_sw_userif (*) uint8_t A—HFA B ITT—RRSLYF

0: Analyzer A 1:HR—FER (F74IL 1)
com_u1_mode_system (*) uint8_t AT— L EHE

0: RAbYTE—F. 1:SVF—FK. 3: Uyt
com_u1_direction uint8_t ElEEAR 0: CW1: CCW
com_s2_ref speed_rpm int16_t HEERERE (#WA) [rpm]
com_u2_mtr_pp uint16_t BT
com_f4_mtr_r float E[Q]
com_f4 mtr_Id float dBA 24592 U R[H]
com_f4_mtr_Iq float q#A U H Y2 U X[H]
com_f4_mtr_m float HER[Wb]
com_f4_mtr_j float 14 F— ¥ [kgm 2]
com_u2_offset_calc_time uint16_t BERA 7ty MEFHERRM[mMS]
com_f4_limit_speed_change float HEEEARKEBRIRB(ESA) krpm/s]
com_u2_max_speed_rpm uint16_t HEERKXE@WA) [rpm]
com_u2_id_up_speed_rpm uint16_t d BERESEMERMBEEREWA) [rpm]
com_f4_id_up_time float d BERESEMERRE[mMS]
com_f4_ref id float F—F U — THIHE d BERIESEA]
com_u2_id_down_speed_rpm uint16_t d BVERIE N BRI E R EE (W A) [rpm]
com_f4_id_down_time float d BERESERERRE[mMS]
com_f4_speed_omega float R B 1 R E A B K #([Hz)
com_f4_speed_zeta float HEEHHRHZRE
com_f4_current_omega float B HIE R E A E R #HZ]
com_f4_current_zeta float ERHHMRHAZZRE
com_f4_e_obs_omega float FEEEHETEREE BRI HzZ
com_f4_e_obs_zeta float FRETHEERBERE
com_f4_pll_est_omega float 1 & HE R EH EIRH(HZ]
com_f4 pll_est_zeta float MEHERBEREY
com_f4_id_kp float d BHEIR P FIELLBI T4 >
com_f4_id_ki float d BN Pl KIHES74( >
com_f4_iq_kp float q EER P FIELLGS A >
com_f4_iq_ki float q B Pl HlEER 1 >
com_f4_speed_kp float IRE P &IEILLBIT A~
com_f4_speed_ki float HE Pl #IEES 71 >
com_u2_overspeed_limit_rpm uint16_t RERB T T —BME (B )rpm]
com_f4_nominal_current_rms float EIEER [A(rms)]
com_f4_switch_phase_err_deg float T UH LRAHIEY Y & 2 ARG AR E (ERA) [deg]
com_f4_opl2less_sw_time float oY LAY Y ZLEERM [s]
com_f4_ed_hpf_omega float d BiEEEEE HPF h v b4 T REREL [Hz)
com_f4_ol_damping_zeta float F—ToN—TEUELTHMBERE
com_f4_ol_damping_fb_limit_rate float F—=ToN—TEUELTHMIT 4 — vy 1)S vy hE
com_f4_phase_err_Ipf_cut_freq float IHEERE LPF Ay b4 ZRAKRE [Hz]
com_u1_enable_write uint8_t EHEEHA A

(g_u1_enable_write &R LIEZEZRAATHZEICEZTIAAHT)
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& 4-2 Analyzer BEEANAZEH—%E (212)
Analyzer #EEA TRAEHA it} AE
com_u2_predriver_revision uint16_t PREDRIVER_REVISION #&5#&H 9
com_u2_predriver_error_status uint16_t 0x0000 : EYA#%EL (FTIAIE)
0x0001 : #IEAERET 5 —
0x0002 : BERTS—
0x0004 : L¥aL—4IT5—
0x8000 : NFAULT iHFEI Y ;AHFAE
com_u1_predriver_creg_fltstsO uint8_t MTR_INIT_FLTSTSO % &9
com_u1_predriver_creg_fltsts1 uint8_t MTR_INIT_FLTSTS1 &9
com_u1_predriver_creg_fltsts2 uint8_t MTR_INIT_FLTSTS2 #&#H 3
com_u1_predriver_creg_fltsts3 uint8_t MTR_INIT_FLTSTS3 #&5A&H T
com_u1_predriver_creg_fltctl1 uint8_t MTR_INIT_FLTCTL1 Z&A#HT
com_u1_predriver_creg_fltctl2 uint8_t MTR_INIT_FLTCTL2 Z&HA#H T
com_u1_predriver_creg_icctl1 uint8_t MTR_INIT_ICCTL1 #&AHHT
com_u1_predriver_creg_icctl2 uint8_t MTR_INIT_ICCTL2 Z#&AHHT
com_u1_predriver_creg_gdctl uint8_t MTR_INIT_GDCTL %A He
com_u1_predriver_creg_ocpctl uint8_t MTR_INIT_OCPCTL % & AHd
com_u1_predriver_creg_gdsela uint8_t MTR_INIT_GDSELA %A H T
com_u1_predriver_creg_gdselb uint8_t MTR_INIT_GDSELB %A H ¥
com_u1_predriver_creg_gdselc uint8_t MTR_INIT_GDSELC #&A&#HT
com_u1_predriver_creg_snsctl1 uint8_t MTR_INIT_SNSCTL1 Z&eAH T
com_u1_predriver_creg_snsctl2 uint8_t #EAMERTIE MTR_INIT_SNSCTL2
#HA{E &1L MTR_SET_SNSCTL2
EHRAET
com_u1_predriver_creg_snsctl3 uint8_t MTR_INIT_SNSCTL3 & & Hd
com_u1_predriver_creg_snsctl4 uint8_t MTR_INIT_SNSCTL4 & &eAHd
com_u1_predriver_creg_snsctl5 uint8_t MTR_INIT_SNSCTL5 #xAH T
com_u1_predriver_creg_snsctl6 uint8_t MTR_INIT_SNSCTL6 #xAH T
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WIZ' Y LAY MOVHEOBEENEEAL 21T 5 BRICBIHT 2 2 L D2 W EBEREEREKO—E L2 K 4-3
W Z/R LET, Analyzer BEHE CITEFR R T D BESRCABOE ZFHAATDERIZSEIC LT TR, —EIZReWEK
OFMICONWTIE Y —RAa— REZR T &,

£ 43 B LARY MLHEHEEZER—F

U LARY MLGIHMEEEHE iy RE
g_st_foc.st_cc.f4_id_ref float d BHERIERE [A]
g_st_foc.st_cc.f4_id_ad float d BERRHE [A]
g_st_foc.st_cc.f4_iq_ref float qEHERESE [Al
g_st_foc.st_cc.f4_iq_ad float q BERIEHE [A]
g_st_foc.f4_iu_ad float U HHERSEEE [A]
g_st foc.f4_iv_ad float VHEERELE [A]
g_st foc.f4_iw_ad float W HHERRHE [A]
g_st_foc.st_cc.f4_vd_ref float dBMEEERE [V]
g_st_foc.st_cc.f4_vq_ref float qEMETERE [V]
g_st_foc.f4_refu float UMEEESE [V]
g_st_foc.f4_refv float VHEEESE V]
g_st_foc.f4_refw float W HEEESE V]
g_st_foc.f4_modu float UHZERZE
g_st_foc.f4_modv float V HBERE
g_st_foc.f4_modw float R EESHEES
g_st_foc.f4_ed float d BEFEEEHEE [V]
g_st_foc.f4_eq float q BEFEETHEE [V]
g_st_foc.st_rotor_angle.f4_rotor_angle_rad | float HiBEHEE(ESA) [rad]
g_st foc.st_sc.f4_ref_speed_rad_ctrl float EERSEESRA) [rad/s]
g_st_foc.st_sc.f4_speed_rad float HEEHTEESA) [rad/s]
g_st_foc.f4_phase_err_rad float FIHERE(BRA) [rad]
g_st_foc.u2_error_status uint16_t IS—RAT—4HX
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4.3  Analyzer #ge#2 /45!
Analyzer B§REZMEH L., = — ¥ Z8(ET 2612 L FIor LE T, #EIX, ~Control Window” T{TV &
9, “Control Window”D§ffli%, [Renesas Motor Workbench == —H%—X~<v==7 /L] ZZB L TFI,
s E—HEEERIHED
@ “com_ul mode system”,“com s2 ref speed rpm”, “com ul sw userif’, “com_ul enable write”® [W?]

W F =y 77D A->TWNWAE D & A2ikERT 5,

@ IR AEREE % “com s2 ref speed rpm”® [Write] HIZ AT 5,
@ “Write” R ¥ > & #9,
@ “Read”RN¥ v & L THAED“com_s2 ref speed rpm”,’g ul enable write”? [Read] W% MERT 5,
® MCU NOEBE KM S 572, “com_ul_enable write” (2@ THEFE L72,”g ul _enable write” & [F]
CiExE AT 5,
® “com_ul_mode system”® [Write[f#liZ”17% AJ13 5,
@ “Write”R ¥ > &4,
@qclick “Read” button @@click “Write” button =
Control Window EI = 2
[y?’--Read [ ﬂ"ﬁe [ EEH Commander[ ;User Button @Status Indicator
Variable Data | Variable List | Alias Name ®Ch£ck
Variable Name Data Type Scale R? Read \_‘vﬂ Write MNote Select
com_ul_mode_system |INTS Qo 0 0 == ®Wrjte “1”
com_s2_ref_speed_rpm |INT16 Qo 0 \ 2650 |
com_u1_direction INTS Qo 0 Lo \‘ L]
com_ul_sw_userif INTE Qo 0 Il
com_ul_enable write |INTS Q0 0 0 ]
g_ul_enable_write UINTS Qo 1 0 @wijité reférence speed
g_st_foc.fd_vde_ad FLOAT Qo 24.23297| L1 |o \ O
g_st_foc.u2_error_status|UINT16 Qo 0 o \ ]

\
®Write (“0”or “17)

4-2 E—AEEROFIE

© E—HEFEILIED
@ “com_ul_mode system”D[Write]#fiZ70”% A )3 %,
@  Write" R ¥ v &7,

@click “Write” button

Control Window EI = | 2
{F'Read 4 write E, Commander S User Button -

Variable Data | Variable List

Variable Name Data Type Scale R? Read W? Write Note Select

com_u1_mode_system ‘INTB |Q0 | |0 | |1 4—'—@‘/\“‘“6 “0”

4-3 E—4H{FILDOFIE
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o IE¥FoTLES (=7—) HHEOLHE
@O “com_ul_mode system”D[Write]HiZ737% A1 35,
@ “Write” R4 &4,

@click “Write” button

Control Window =] @ | =
4" Read | { Write  E, Commander &% User Button -

Variable Data | Variable List
Variable Mame Data Type Scale R? Read W? Write MNote Select
com_ul_mode_system |INT8 |QO | |0 | |1 4—’—‘- @Write *

|

H 44 T5—REROFIE
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4.4  User Button #4812 4E45I

User Button A L. T—Z #8ET 2602 U TITRLE T,

s E—XEEENT L MFEILETD
M 4-5DEIICHRETHZET, R 2T T L ICHRE LZ NG B £,

Start/Stop

‘ User Button <Start/Stop>

Execution Mo. | 0

[=] & (=]

Execution Mo Seguence Mo Variable Mame

com_ul_mode system |Write 1

Command Value

Display Description

Hide

Start

0 0

0

com_ul1_mode_system |Write

Hide

Stop

1 0

e HERGAEEWTD
K 4-6 DEIICHEETHI LT, HERBGEANL, RY 2T L CHERSVAEAECEET,

X 45 E—2NOEE /I

Set Speed

Speed command

Execution Mo. 0

2650

e ]

Execution Mo Sequence Mo Variable Name

Command ‘alue

Dizplay Description
Show Speed command

0 o com_s2_ref_speed_rpm |Write 2650
0 1 g ul_enable_write Read A1
0 2 com_ul_enable_write  [Write Al Hide

B 4-6 REERTDOEE
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R—LR—=DEHR— RO

INEY A L7 =g AR—LX—
http://japan.renesas.com/

BHAEE

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

ITARTOERES S UVEFRERIL, TLThORBEEICKRELET,
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HECHERALEOIESEE
SITHEL vA 2R AKICEA T S TR EOERSE) IOV THH LET, EHIOMEH EOEEEHIZONTE, KR axs bLUT”

=ANT v T T— hESHLTIEIN,

I FERR R
CMOS #F DT Y N OBITFERPG LA L2NT T &, CMOS | IRVEFESRIC L » T/ — MEREEAEC 22 L NH 0 3, HEOMR
FFOBICIE, USRI A L CODEEED N L —o~ Vv r— A, BEMEOREEM, &/7r—A2E&2RM L, AL TLRICET —A
ERLTLEESN, 7IA2F v 7R EICHRE LY EEafl>720 LT ZEW, £/, CMOS #ih % 9235 LR — RIC oW T kORI %
LTLEE,

2. EREARFOLLE
IR ARHL, WA ORBIIARETT, EHFREARIZIL, LSIOWFEEOREBIIREETH Y LI RAZORECEUF OIREBIIARETY, 1Y
Ty M TUEy hTAREOYGE BREAND Y £y EBAEZNC 5 ETOHM, 1 ORBILPRIETE A, FERIC, N T —F > Uty
MEREZFEHLTY Yy M 2REOEE, EBREALD Uy hOP)ND—EEEIZET 2 E TOHR., 1 ORBIIRIETE EHA,

3. BIRATHICERITHANES
LR OEPRBR A T RIED & X2, ATE AR TITNT v TERE AN RN TLEIS W, ATME TN TV T » T ERD D OETRIEAIC K
0. BEMEEZSIERI LY, BREERPIRNUNBRFE2HCIEL0 T 2560860 £3, BRIPIC TERA 7RI 5 ATME T IZ20TOR
WoOb DML, TONEETF- TSN,

4. RAE AR O
RERM I, TREMEFOLE) (29> TR L T EEV, CMOS BED AT DA L E—F U AL, —fKIZ, " A v E—FrRbigoT
WET, REMREFEZRBCRETIMES S &, FEBILICLY | LSIEUD / A XBEME v, LSI N CTEmMERA TN Y . AJHET LS
NWCEBERZ R Z TR H Y 5,

5. 7y ZIilonT
Vey T, 70y 2 REELEH, VY NEfRLTES Y, a7 7 88T ho s ay 78D B2RHL, Y1V BZET vy 7 BWRE LI-#%
WCE BTSN, Vy Mg AMBRIR T (3N RIRERE) 2 HWes oy 7 TEEEZRET 2V AT ATIE, Zry 2 BHHRE L
%, Uy FEMERLTSZE, /o, 7077 LAORPCOHMNBRIR T (FI3MNRIRERE) 2 HWzr vy 71 B2 585451F. Ik
DIy I RAGEELTHHHD HEZTIIEEN,

6. AJIT OEINIE
NI A ARKFHENC KB W ETIRBED AR 2 Y EFTOTERE L T ZEN, CMOS #EDATIA /) A X/ LIZEFE LT, Vi (Max.) 75
Vin (Min.) £ TOFIKICE EE D K0 RGAL RBEEZS SR IIBNRH Y 5, ANLAREEOHEIEHHAA, Vi Max.) 205 Vin (Min.)
ECOBERL EET 2EEHEPICTF ¥y 2V T ) A X ERALRNE D IHEHL TS0,

7. UYF—=TT RLR (PRGEEK) O7 7 &A%k
V=77 FLR (PREK) O7 7 ERA&280ELES, 7 FLAEBRICE, FEROIREERICE Y T onTnd UV HF—77 FL R (FRER)
BHYVET, ZNHDOT RLAET 7 EALLEEOEMEICOW T, RIETXETADT, T/ EALARNEIICLTIZE N,

8. B OFHEIZOWT
B4 OS2 B W E R T B 561, WA Z L2V AT SRR E i L T 7ZS W, AL —T D~ arTHYRARES &, 7T v va
AEY | LA T Y RASE— U OMER EICR Y BRAEHEORF T, B, Biff—Y . A MR A R BEREBRRDGARDH Y F
T, A NE D RICEE T D561, Hx OB T2V AT AFHIERE A FE L T IZ S0,



-_— N, =z
h; l%\%%

1.

1

AERNZ RS NIZREE, V7 by =T B IO TS ICBE T 2 FHRIE, BRI OBES, ISAAEHATS b0 T, B, Y7 hv=TEX
VINGICHET L IEREMLEHT 256, BEROTTICEBN T, BEROBE - VAT AR EIV, ZhbOMAICERN L TELEE (B
EHELTH =2V TALEEELEARET, LFRLCTYT, ) B L, Ythix, —9Z20FTEANEEA,
WAL F IR RHC R S WG T — 2 X, FE, a5 A, 7Y XA BRGSO SR oM SRR U TR AL LT = DR,
FHEMET DO MBI FERE I Z 6T AR B EIX N HITET MOV T, YihiE, MO DRFEETT O b O TIE AL, EEEZAI LOTESHY
FH A,
WL, AREBHZ IS & ML FE 70138 S ORI, EEHEZ OO MU PEREZ I O3 T 2 b O TIHEH Y £/ A,
YR AR A A TR O B5E . BiGe. R Bl E OMOITR AT OICHTIZY . BEFREOEMOF TS 7 A ANKEL 72
L6, U T A B ARG OHW B X OBHIB RO FTTIZB N T T2 T IZEL,
WL A REE T AR DT, doE, W, B, U R—2 V=7 U S oM, REYICHER LARWTL EEW, Dbl Bz,
B UN—R2 V=T Y U TEICL DA UTEHEEICE L, S, —UZ0ETREFAVETA,
Wk, MRG0 REAKEE THENEAKHE] B RO TEE/KYE) 2B L TR0, £MEAEEL, UNIORTHIBICREMEHIND Z L2 EKL
Tk ET,

PEMEAKYE . o Ba—H& OA B, ISR, SRS, AV EESS. FE. TIEME. S— Y Ui, EXHe Ry MNE

EAREDKYE « ERRsgRE (B EhEL, CEEL. AMASE) | A (1FY) . KHIBGREHRR. GRUEREE®R VAT A KRGS S
LR, T2 v— MEIZ XV & E4EM:, Harsh environment [@) (7 855 S EFR L CWD b O EBRE . B - HIRICEEE RIETATHEMEO & D H
e VAT A (iR, AMRICHOABERT 50 0%) | b LSRR ELZRESEL2BENO L D - VAT A (FHEE S
MR TS, M AT A, 2SI 2T A, 772 MY AT A EHEERYS) TS ZE2BRLTELT., Znbofkic
AT ZLIFEEL TOERA, 22, BB E L WA WHRICSH G AEH L2 L IC XV EERELCTH, YHE Uz o/ TErAan
FH A,
B 5P D R ELL T, SNBIEED D OREMEE 100%RAES N TND DT TEH Y A, U=y =7/ V7 by 78R ESX2 )T o
KEPHMBPAEN TV D LD L H Y T2, ZhICE > T, Bk, X2 U T o Mtk £33 (Y4 E SRS ShThD v R
T AT HRET 7 A - REFERZERETH, ZHIKRY A, ) PHELLIETEZAD bOTIEH Y A, Bihid, BrhBeL F 721344
WEBERSINTZH DLV AT AR, RIERKE, W, UANVR, T, ~NyF 7 T—XOMIEEITGE L OMORERBAITS ([
PERIRE) E VN ET, ) ICX o TRBEZZIT VI &2 HIE LEF A, Y, MEFMHERBICER UE 72 ZucBE L CAE U EREIC>\» T, —4)
BLEAVWERA, 2, BEHECBVWTROOLND BV IZEBNT, KREARB LS~ o =7 /Y7 bU = 7TREIZOWT, iR LSO E R
B & DAEBUTBET D Ak D T ZFH ORI 2R E L2 2 & OFGEE &, BUREIEBIRO VDR D HFEHITVER A
AL A DA OB, oG R (T2 v — b =P —X~v=aT ), TT U= ar/—h BEEANY RT v 2GR0 DEEER

T AOMR EO— R REEFE) ) & SHRO L MHBIRET D RERK . BIFEREEGI, BBV, JESRIE T MR E R IF ORI
WTIML 2 s, FESRMFORE LB 2 TR 2 DT Shizha o, BEfEORES LOEIc & E LT, Hiid, —zox®
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