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AR L
Hh: &L
£ 3-7 “mtr_ctrl_rx23t.c’ B —&
T774IL% %4 P R
mtr_ctrl_rx23t.c R_MTR_InitHardware IRy & EDREEDFHAL
AR HL
Hh: &L
mtr_init_clock 0y y 0Nt
AR L
Hh: &L
init_wdt DA YF Ry T a4 T(WDT)DHEE
AR HL
Hh:%HL
mtr_init_cmt AVURTIVF AT (CMT)DHHAE
AR L
Hh: &L
mtr_init_poe3 — b7 Ty A =T )L 3(POE3)D AL
AR L
Hh: &L
clear_wdt DAY FRYTRALIWDTDY )T
AB L
Hh: &L
mtr_clear_oc_flag N A VE—F U RRERR
AR L
HA: AL
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KAGBRAE—2 DY LR 120 EBEEHH

RX23T Ei#iR

% 3-8 “mtr_ctrl_mrssk.c’EA%—&

2714IWLA

kg2

IR

mtr_ctrl_mrssk.c

R_MTR_ChargeCapacitor
A7 : (uint8) ul_id / Motor ID

BREE(VDO)RERFS

HAh:HL

get_vrl
AR EL

H 71 : (uintl6) ad_data / A/D EHfER

VR1 DIKEEZ ER1F

get_swl
AB L

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

SW1 MiKRE Z i

get_sw2
AR EL

H 7 : (uint8) tmp_port / SW2 ® L AL

SW2 DK % B

led1l_on
AR HL
HAh: %L

LED1 @ 4T

led2_on
AB AL
HAh:HL

LED2 @ = 4T

led3_on
AB AL
HAh: %L

LED3 M = 4T

led1_off
AR HL
HAh:HL

LED1 M;H4T

led2_off
AR HL
HAh: %L

LED2 04T

led3_off
AA: KL
HAh:HL

LED3 M;HE4T

& 3-9 “mtr_interrupt.c’Bi%—&

274IWL%A

E#4

EBE

mtr_interrupt.c

mtr_over_current_interrupt
ABh L
HAh: L

BERREOE(N— FiRH)
s AR MUEBIRBEMIFE U L (Error 4 N2 b FL)
- E—RRT—RARER(EmMor E—kA)
N A VE—F U RREMRBRESIFUH L
(PWM H A{E1LALEEA~)

mtr_carrier_interrupt

50[us]E I FEUH L

AN HL - ERIBEEL 7Y FBRE
Hh: &L CIZ—FyvIEBOFUHL
- BRENHIEN
-0V 0ORBREBEBOFUE L
- SR PI Kl
- REEEEROFUHL
- Analyzer ZH O EH
mtr_1ms_interrupt 1ms]EICFFUE L
AH:#BL - EEEEREORSEER
HAh: L - EEEREDORE
RO1AN2956JJ0111 Rev.1.11 Page 18 of 43
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KABABRBE—2DE Y LR 120 E@EEHH RX23T £i4F
£ 3-10 “mtr_spm_less_120nc.c’B%—& [1/2]
745 ERE IR E

mtr_spm_less_120.c

R_MTR_InitSequence
A7 : (uint8) ul_id / Motor ID
HAh: &L

—ir D ZANEBOHMEL

R_MTR_ExecEvent

A7 (uint8) ul_event/ FEEA Rk
(uint8) ul_id / Motor ID

HAh: &L

CRT—ARRADERETD
- HEAARND MIR LT, BULGLED
ETEHEFUHL

mtr_act_active

A7 (uint8) ul_state/ E—R2RT—4 R
(uint8) ul_id / Motor ID

HFA : (uint8) ul_state/ E—2RTF—H R

PWM t D

mtr_act_inactive

A7 (uint8) ul_state/ E—R2RT—4 R
(uint8) ul_id / Motor ID

HA : (uint8) ul_state/ E—2RXTF—H R

PWM A=k

mtr_act_none

AF: (uint8) ul_state/ E—2RXRT—4 R
(uint8) ul_id / Motor ID

HFA : (uint8) ul_state/ E—R2RTF—H R

MBI L

mitr_act_reset

A7 (uint8) ul_state/ E—2RXRT—4 R
(uint8) ul_id / Motor ID

HA : (uint8) ul_state/ E—2RXTF—H R

Ta—NILERO ML

mtr_act_error

AF: (uint8) ul_state/ E—2RXRT—4 R
(uint8) ul_id / Motor ID

HA : (uint8) ul_state/ E—2RTF—H R

E— S FIEE TREKTUL L

mtr_ol_signal_set
AF - (MTR_ST_LESS_120%)st_m/ Motor F#&& ik
HAa: &L

F—ToN—TEHOBEE NS —VEE

mtr_pattern_set

AF - (MTR_ST_LESS_120%)st_m/ Motor F#&& ik
(uint8) ul_signal / BE/F—>

HAh: %L

mtr_speed_calc
AF - (MTR_ST_LESS_120%)st_m/ Motor F#&& ik
HAh: L

HEEHRER

mtr_start_init E— 2 EHICRELEHE

A A : (uint8) ul_id / Motor ID WEE

HAh:HL

mtr_set_variables HIEEA~DHIE/ ST A —2 OB
AR KL

HAh:HL

R_MTR_lcsInput
AP : (MTR_ICS_INPUT*) ics_input / *Y— )L FRtEE (&
Hh:HL

Analyzer o> AN SNT-EHEE/ Y
7 7 IZHEH

mtr_watch_variables

Analyzer ~NRIRT B OO EHRIEE

AB:HL 1IN T 7 IHEN
HAh:HL

mtr_error_check IS—MNELR
AHB L

Hh:HL

mtr_wait_motorstop
AP : (MTR_ST_LESS_120*)st_m/ Motor Ft&iE{k
HAh:HL

EBERFILEF vy
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KAGBRAE—2 DY LR 120 EBEEHH

RX23T Ei#iR

£ 3-11 “mtr_spm_less120nc.c’BA#—& [2/2]

T74 L% ERE JUBET S
mtr_spm_less_120.c mtr_set_voltage_ref BEEETEORE
AFA : (MTR_ST_LESS_120%)st_m/ Motor F#&iEik
HAh:HL
mtr_set_speed_ref EEHEAESEDHRE
AFA : (MTR_ST_LESS_120*)st_m / Motor FA#&iE{k
HAh: &L
mtr_start_openloop A—T I — TR EHIfE
AF : (MTR_ST_LESS_120*)st_m / Motor FR#i& 1k
HAh: L
mtr_set_angle_shift G 7 FE(ERY BREEMS/N
AF : (MTR_ST_LESS_120%)st_m / Motor FR#&i& ik —UERE)DEH
HAh: L
mtr_check_pattern YOy ORHE
AF - (MTR_ST_LESS_120%)st_m/ Motor F#&& ik
HAh: %L
mtr_shift_angle fIfA> 7 b+
A# : (MTR_ST_LESS_120*)st_m/ Motor F##i&EK - BENI—UDOEEREY
HAh:#HL UL

- BE/NE—2 DO PWM H 5 R BRES
HEUH L

AR
H A

mtr_pattern_first60

: (MTR_ST_LESS_120*)st_m / Motor FA#&i{k
L

MR 60 EFavELY

AR
H A

mtr_pattern_first60_comp

: (MTR_ST_LESS_120*)st_m / Motor FA#&i&{k
L

HEAE0EFavELY
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KAMBRBAE—2DEHY LR 120 EEEHIH RX23T RE4R
£ 3-12 “mtr_ctrl_rx23t_mrssk.c’EA%—&
745 kg JUBET S
mtr_ctrl_rx23t_mrssk.c mtr_init_mtu MTU3 O #EE%E
AR L
HAh:HL
mtr_init_ad_converter A/D O U N\—42 DHEAERE
AR EL
Hh: L
init_ui A—HPALAUETT—XD
AB L MNHE
Hh: L

mtr_ctrl_start
A A : (uint8) ul_id / Motor ID
Hh: L

E—SEFNE

mtr_ctrl_stop
A7 (uint8) ul_id / Motor ID
HAh: L

E—4{FIL0E

mtr_get_vdc_adc
A7 : (uint8) ul_id / Motor ID
A : (float32*) f4_vdc_ad/A >/3\—4 BRERE AD Ll

A VN—S BREE AD £t

mtr_get_vrl_adc
AR EL
77 : (unitl6) u2_temp/VR1 A/D ZEiafE

VR1 A/D ZEH#EERF

mtr_get_v_uvw_adc

AR : (float32*) vu_ad/U ¥EE A/D ZHiE
(float32*) w_ad / V B EE A/D ZEH{E
(float32*) vw_ad / W 8EE AD ZE#{E
(uint8) ul_id / Motor ID

HAh: %L

U# /V# /W HEEBE AD
=i

mtr_get_current_uvw_adc

AR : (float32*) iu_ad/U 18 EFR A/ID ZEH#{E
(float32*) iv_ad / V #E 5 A/D Z£H#2fE
(float32*) iw_ad / W 8EFE A/ID ZEH#{E
(uint8) ul_id / Motor ID

HAh:HL

U /V# /W HEEH AD
=i

mtr_change_pattern
A7 : (uint8) pattern / BE/NNZ—>
HAh: %L

BE/NI—CDER

% 3-13 “mtr_feedback.c’EA%—&

TJ74IL%A B %4

B E

mtr_feedback.c mtr_pi_ctrl
AF1: (MTR_PI_CTRL*) pi_ctr |/ Pl &I A&
A (float32)f4_ref / PI il HiE

PI il

RO1AN2956JJ0111 Rev.1.11
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KAMARPE—2 DY LR 120 E@EEHH RX23T %4
% 3-14 “mtr_filter.c’BA%k—&
J74 L% E# 4 PUBLT S
mtr_filter.c R_MTR_Lpff LPF A28

A A (float32) f4_Ipf_input / LPF A A1E (float32)
(float32) f4_pre_lpf_output / BIEID LPF HHiE
(float32) f4_Ipf_k / LPF 54 >

H A (float32) f4_temp / LPF H HfiE

R_MTR_Lpf LPF 438

A A (intl6) s2_lpf_input / LPF A f1{E (int16)

(int16) s2_pre_Ipf_output / BI[EIMD LPF H H{E
(int16) s2_Ipf Kk / LPF %4 &
H A : (int16) s2_temp / LPF 1 H{E

R_MTR_Limitf

AA : (float32) f4_value /| AH{E
(float32) f4_max / &XI{E
(float32) f4_min / &/IME

A : (float32) f4_temp / HH{E

LFRY Sy ~MOLE
(float32)

R_MTR_Limit

AF1: (int16) s2_value /| AF{E
(int16) s2_max / RKXIE
(int16) s2_min / &/IME

71 : (intl6) s2_temp / HH{E

ETRY = v MMLE
(int16)

R_MTR_Limitf_h

AF1: (float32) f4_value / AJfiE
(float32) f4_max / &AfE

7 : (float32) f4_temp / HAH{E

LBRY =y MuE
(float32)

R_MTR_Limit_h

AF1: (int16) s2_value /| AF{E
(int16) s2_max / K&

71 : (intl6) s2_temp / HAH{E

RSy
(int16)

R_MTR_Limitf_|

AA : (float32) f4_value /| AA{E
(float32) f4_min/ &/IME

H A (float32) f4_temp/ H 1B

TRRY =y MuE
(float32)

R_MTR_Limit_|

AA : (int16) s2_value /| AN1E
(int16) s2_min/ &/IME

H A (int16) s2_temp / HHfE

TRY v MoE
(int16)

R_MTR_Limitf_abs
AA : (float32) f4_value /| AN1E

(float32) f4_limit_value / ') = v &
H A : (float32) f4_temp/ HH1E

MEXHEY = v M
(float32)

R_MTR_Limit_abs
AR : (intl6) s2_value /| AN1E

(int16) s2_limit_value / ') X v MMiE
H A : (int16) s2_temp/ HH1E

fExtE!) = v MO
(int16)
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KAMABREIE—2DE Y LR 120 EiEEHIHE

RX23T Ei#iR

% 3-15“mtr_gmc.c’BA%—&

274114 Sk & AIRREE
mtr_gme.c 1 mtr_get_vdc BEETEORE

A7 : (uint8) ul_id / Motor ID
H A (float32) f4_temp_vdc / B EEE

mtr_check_over_voltage_error
AF: (float32) f4_vdc | BFEEE

(float32) f4_overvoltage_limit/ S BEE ) S v ME
H A : (uint16) u2_temp0/ BEBEEIS—754

BEETS—F v

mtr_check_under_voltage_error
AR : (float32) f4_vdc /| BHEEEE

(float32) f4_undervoltage_limit/ {EEEY = v MME
H 5 : (uintl6) u2_temp0/ EBELIS—75 4

BEEEIS—Fzvy

mtr_check_over_speed_error
A7 (float32) f4_speed rad / [El#x5EE

(float32) f4_speed_limit_rad / BIE5EE") X v ME
H 5 (uint16) u2_temp0/ BEEIS—I75 45

BEEIS—Fvy

mtr_check_over_current_error
AA : (float32)f4_iu/ u HERIE
(float32)f4_iv / v B RIE
(float32)f4_iw / w HE
(float32)f4_overcurrent_limit / BEFK Y I v ME
H 5 (uintl6)u2_temp0/ BEFRIS—75 5

BERTLI—Fzvy

mtr_get_duty EHREOHS
AF1: (float32) f4_v _ref/ ¥EHEEE
(float32) f4_vdc_ad / BHEEEE
H A : (intl6) s2_temp / AR
mtr_get_v_uvw =HEEENCEH
A7 : (float32%) vu_ad / U #8EE A/ID Ziil
(float32*) w_ad / V 8B E A/ID ZEH#{E
(float32*) vw_ad / W HEE A/D Z il
(uint8) ul_id / Motor ID
Hh: &L
mtr_get_curret_uvw ZHEXEOEH

AP : (float32*) iu_ad / U ¥8EF A/D L fE
(float32*) iv_ad / V #8E T A/D ZHafE
(float32*) iw_ad / W 8 & A/D ZEH#{E
(uint8) ul_id / Motor ID

HA: L

mtr_generate_pattern
AH : (float32) vu_ad / U tHEE(E
(float32) w_ad / V tBEEE
(float32) vw_ad / W BB E{E
(float32) vn_ad / =fBEXFHE
H 5 (uint8) ul_temp/ REBR—ILE P/ —2

EER—ILtE Y
NE—2DER

mtr_check_timeout_error

A : (float32) f4_cnt_timeout/ 24 L7 hhH %
(float32) f4_timeout_limit/ 24 L7~ 2y bk

A uint8) ul_temp0/ B A LTI RIS —T5Y

BALTIRIS—FT vy

[E] 1 AL ATLATHEHALTORWEEITEH L THERA,
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KAGBRAE—2 DY LR 120 EBEEHH

RX23T Ei#iR

% 3-16 “mtr_driver_access.c’E#—&

A : (uint8) ul_id / Motor ID
H 71 : (uint8) ul_direction / EIEz75

274 IL% E# 4 PUBLT S
mtr_driver_access.c R_MTR_SetSpeed EERSEOHRE
AF1: (int16) ref_speed /| EEIESE
(uint8) ul_id / Motor ID
HAh: AL
R_MTR_SetDir EEEAEDEE
AP (uint8) dir / EI#EAME
(uint8) ul_id / Motor ID
HAh: AL
R_MTR_GetSpeed HEEEEORG
AF3: (uint8) ul_id / Motor ID
71 : (int16) s2_speed_rpm / [EI¥5iEEE
R_MTR_GetDir 55 A O EG

R_MTR_GetStatus
A : (uint8) ul_id / Motor ID
H 5 (uint8)ul_mode_system/ E—H X T—4 X

E—RRAT—RRENE

RO1AN2956JJ0111 Rev.1.11

2018.12.17

RENESAS

Page 24 of 43




KAMABREIE—2DE Y LR 120 EiEEHIHE

RX23T &R

3.3 120 E@ERIEHY I FEH—E
KT 0 75 2 Off 3 2 25—

BEWRIZRLET, 7L, m— VBRI L TWERE A,

= 3-17 TH—F

EHL it SES e
g_s2_max_speed int16 HEERKIE WA [rpm]
g_s2_min_speed int16 HEER/ME HEWA [rpm]
g_s2_margin_min_speed int16 E— 2 {FLARERERESR/IME WA [rpm)
g_s2_ref_speed int16 REERE WA [rpm)
g_ul_rot_dir uints YR EREAM 0:CW

1:CCwW
g_ul_motor_status uints E—FRT—RX 0: =1k
1: [El#xeh
2: IL5—
g_ul_reset_req uints Dty FERTSY 0: Uty FERAGL
1: )y FERHY
g_ul_swil_cnt uints SW1HIEAD R Fr ) UTBRE
g_ul_sw2_cnt uint8 SW2HIEADIUH Fra ) U TKBRE
g_ul_stop_req uints VRL BILLIES TS Y
g_s2_sw._ui int16 A—HYAUETI—RRAYF O:Analyzer 1—H4A V2 7 = —R{E
=]
(T7+ILE)
LAR—F1—HA 27— EA
g_s2_mode_system int16 AT— FEEREH
g_s2_enable_write int16 EHETHMAFAIEERER

st_ics_input

MTR_ICS_INPUT

Analyzer A—H4 227 x—XH
BiER

g_ul_cnt_ics uints Analyzer e UH LERA Y V4
g_ul_enable_write uint8 Analyzer 1—HA 4 7z —RAE

#

st_ics_input_buff

MTR_ICS_INPUT

Analyzer A AZEHIEER

st_g

MTR_ST_LESS_120

Y LR 120 EREHIEABER
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KAMABREIE—2DE Y LR 120 EiEEHIHE RX23T £&#R

3.4 120 EEEHIEY 7 FEEA—
ﬁﬁ@fmﬁ?Aﬁﬁ%#é%mf—#%&_rbiﬁ
+F 3-18 fEE A —E[1/3]

A NG pit) AR -k
MTR_ST_LESS_12 | ul_mode_system uint8 AT—hERE 0x00 : Inactive E— F
0 0x01 : Active E— K
0x02 : Error E— K
u2_run_mode uint16 B E— FEH 0x00 : Init E— K

0x01 : Boot E— F
0x02 : Drive E— K
0x03 : Analysis E— F
0x04 : Tune E— K

ul_error_status uint8 IS—RAT—H2REE 0x00: TS5—74 L

0x01 : BERTS—

0x02 : BEETS—

0x04 : B¥EEET S —

0x08 : R—ILB A LTI T 5—
0x10 : FEBEZA LTV I S—
0x20 : sR—JLINB—2 T 5—

0x40 : FREE/NZ—VIF5—
0x80 : EEETS—

OXFF : RERIL T —

u2_sensor_conf uint16 FRE Y 0x00:z oY LR
Ox0L:R— )Lzt
0x02:Tra—4
0x03:L VLN

u2_method_conf uint16 HilfE 7 % 0x00:FOC(Field Oriented Control)
0x01:180 [ i & fill{#
0x02: /5 £ 18 BB il

0x03:120 [ i & fill{#

u2_ctrl_conf uint16 HEIA A OxO01: i il
0x02: 3% [ il 1
0x04: {32 & il 1
0x08: kL4 Hilf
0x10: B E Il

st_motor MTR_PAR | E—#%/35 A —4 &k
AMETER
f4_rpm_rad float32 [rpm]—[rad/s] 21/60*(POLE PAIRS)
f4_vdc_ad float32 A UN—2 BREFE AD {E \Y
f4_v_ref float32 BEERE RE Pl HA{EV]
s2_pwm_duty int16 PWM ZE 53
f4_ref_speed_rad float32 EEnREESE ELA [radls]
f4_ref_speed_rad_crtl float32 Pl #l{HAREREIERE EXA [rad/s]
f4_speed_rad float32 EI#REEfE ELA [radls]
f4_kp_speed float32 RE P HIELLBIES A~
f4_ki_speed float32 HE Pl GIEENES A
ul_cnt_speed_pi uint8 RE PI HIEASY AHEEIE
RAhovs
f4_speed_lIpf_k float32 FE LPF /NS A—4
f4_limit_speed_change | float32 HEEESRKIBREIE [rad/s]
ul_flg_wait_stop uint8 E—4EEELFETISY
t4_ilim_v float32 EE PIEIBITESIEY S ME | [V]
R0O1AN2956JJ0111 Rev.1.11 Page 26 of 43
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KABABRBE—2DE Y LR 120 E@EEHH RX23T £i4F
® 3-19 TH—E [2/3]

L it kS -k
MTR_ST_LESS 12 | f4_vu_ad float32 UEEE AD B V]
0 f4_vv_ad float32 VHERE ADIE V]

f4_vw_ad float32 W HEE AD & V]

f4_vn_ad float32 =HEXEFIE ADIE V]

f4_offset_vu float32 UHEEA 7ty HE V]

f4_offset_wv float32 VHEEA 7ty ME V]

f4_offset_vw float32 WHEEA 7ty ME V]

f4_offset_off_vu float32 £HHN OFFF URBEA 7ty ME | [V]

f4_offset_off_wv float32 2HHN OFFRVIEEEF 7ty ME | [V]

f4_offset_off_vw float32 £HHEN OFF W HEEA 7Y ME | [V]

f4_sum _vu_ad float32 UMBEEEE V]

f4_sum _wv_ad float32 VHERESFHE V]

f4_sum _vw_ad float32 W HEE&FHE \Y

f4_iu_ad float32 U tHER AID T fE [A]

f4_iv_ad float32 V HHER A/ID ZTHE [A]

f4_iw_ad float32 W B A/D LB [A]

f4_offset_iu float32 UMEERA 7ty ME [A]

f4_offset_iv float32 VHERAT 7ty ME [A]

f4_offset_iw float32 WHERA 7t v ME [A]

f4_sum _iu_ad float32 UHEEREGEHE [A]

f4_sum _iv_ad float32 VHEREEE [A]

f4_sum _iw_ad float32 W HBEREE [A]

u2_offset_calc_time uint16 Aoty MEGEAY Y FEIH E% 3E fBx500[s]

f4_inv_offset_calc float32 Aoty MEEHEA DY FEIHBOE S

ul_flag_offset_calc uints BRA 7Y MEFED S 0: A7ty FRELER
17
1: 47ty FRELEE
1 (#EIDH)

u2_cnt_adjust uint16 Toty N ERADYUA

f4_boot_ref_v float32 BEERE V]

u2_v_up_time uint16 EEEFEMEL DY FEHK

f4_v_up_step float32 BEERENEE

u2_v_const_time uint16 BEERE—FEHAV Y FEIHK

u2_cnt_adj_v uint16 BEE—EHD FHEE

ul_flag_draw_in uints Bl ERHE—FTSY

ul_v_pattern uints BENE—

ul_v_pattern_num uints BENI—VESES

ul_bemf_signal uint8 FEREENLMEDNNZ—

ul_pre_bemf_signal uints AIERIOZFREENSEL /I —

ul_flag_pattern_change uints YRy oxBEHISY

ul_flag_speed_ref uints EEREEE 0:HEO
1: BEA—ToL—T1
2 EEA—TN—T2
3. EEA—TUNL—T3
4 REEIL

ul_flag_voltage_ref uints BERTEER 0: EFEO
1: EXEM
2. BE—F
3:BEFA—ToN—F
4 EEPIHA
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KAMABREIE—2DE Y LR 120 EiEEHIHE

RX23T Ei#iR

& 3-20 TH—E [3/3]

Pl e it kS -
MTR_ST_LESS_120 ul_direction uints El#EA R CW:0
CCW: 1

s2_ol_start_rad int16 IRENERE [rad]

s2_ol_model_change_rad | int16 F—=ToN—TE—F 1Y BIEE [rad]

s2_ol_mode2_change_rad | int16 F—=ToN—TE—F2YBIEE [rad]

f4_ol_start_refv float32 IMEERE V]

f4_ol_model_rate_rad float32 A—TUII—TE—F 1 TOREEME | [rad/control period]

f4_ol_mode2_rate_refv float32 A—TUN—TE—F 2 TOEEEME | [Vicontrol period]

f4_ol_mode2_rate_rad float32 A—TUN—TE—F 2 TOREHEME | [rad/control period]

f4_ol_mode3_rate_refv float32 A—TFUI—TE—F 3 TOEEEME | [Vicontrol period]

f4_ol_mode3_max_refv float32 F—ToN—TE—F3ITORKERE \Y%i

ul_v_pattern_open uint8 F—ToN—THEE/NNI—>

ul_ol_signal uints F—ToIN—TBEIREZ—Y

u2_ol_pattern_set uint16 F—To—TRKEH

u2_cnt_ol_pattern_set uint16 A—=ToN—TREYUTHhI2ME

u2_cnt_timeout uint16 FLHEHEE N4 BE/N2—2Y

BABKEIZOUT

u2_bemf_timer_cnt uint16 2)—=5284Tho ME

u2_pre_bemf_timer_cnt uint16 BIEID 7Y =534 ho 2 ME

s4_timer_cnt_ave int32 EEANLAIAYY FEHIE

u2_timer_cnt_buf uint16 HREFRNIAIAIU R T 7

u2_timer_cnt_num uint16 BEFRANIAIADU NI 7ES

u2_cnt_carrier uint16 Fx ) TEREBEIVAA DDA

u2_pre_cnt_carrier uint16 AEOF+v ) 7EIVRAHAD 2 {E

u2_angle_shift_cnt uint16 NE—HNYBZ A4/ UTHERIE

s2_angle_shift_adjust int16 A= YBZ A S UTRAEE

st_speed MTR_PI_CTR | & Pl HlfE A#EER

L
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KAMABREIE—2DE Y LR 120 EiEEHIHE
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RX23T ¥

pio
S

& 3-21 BEK—K

AN it kS &%
MTR_PARAMETER | u2_mtr_p uint16 E—2 OB
f4_mtr_r float32 E—2 DOEHEER) [Q1
f4_mtr_Id float32 E—RDAdEBA T2 [H]
f4_mtr_Iq float32 E—ADqEA VU EV AR [H]
f4_mtr_m float32 T2 OHAE [Wh]
MTR_PI_CTRL f4_err float32 RE
f4_kp float32 Pl HIfEILLBIE S 1 >
f4_ki float32 Pl KITHFERES A
f4_refi float32 Pl #lIfEFES EE H1E
f4_ilimit float32 Pl #lfEHIFESDEY S v ME
MTR_ICS_INPUT u2_mtr_p uint16 E—F DB
s2_ref_speed int16 HEERSHE HWA [rpm)
s2_direction int16 &z M 0:CW
1:CCwW
f4_kp_speed float32 HE Pl HIELLBIE S 1A >
f4_ki_speed float32 HE P HIEERES A
f4_speed_Ipf_k float32 HE LPF /NS A —4
f4_limit_speed_change float32 RERSRAEER [rad/s]
s2_ol_start_rpm int16 HCENERE [rpm]
s2_ol_model_change_rpm int16 F—ToIL—TE—F1YBZIEE [rpm]
s2_ol_mode2_change_rpm int16 A—=ToN—TE—F2YBIEE [rpm]
f4_ol_start_refv float32 IBREERE \Y|
f4_ol_model_rate_rpm float32 *F—TUN—TE—FK 1 TOEEEME [rpm/control period]
f4_ol_mode2_rate_refv float32 F—TI—TE—F 2 TOEEEME [V/control period)]
f4_ol_mode2_rate_rpm float32 F—TUI—TE— K2 TOFEEEME [rpm/control period]
f4_ol_mode3_rate_refv float32 A—ToN—TE— K3 TOEEEME [V/control period]
f4_ol_mode3_max_refv float32 *F—ToN—TE—F3ITORKERE I\
u2_offset_calc_time uint16 Aoty MEFEAD Y FEK
f4_boot_ref v float32 ExiEnE
u2_v_up_time uint16 EEESEMELAY Y FEK
u2_v_const_time uint16 EEERE—FEHV Y FEHK
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KAMEREBE—2DE Y LR 120 EREHIH RX23T

3.5 120 E@EREY 7 <o 0OERE
AT 075 AT A~ B ERE - EEKRIORLET,

& 3-22 “‘motor_parameter.h’Y¥ ¥ OEHE—E

2714I% Xy 0% EEIE ikl
motor_parameter.h MP_POLE_PAIRS 2 1Btk
MP_MAGNETIC_FLUX 0.02159f HE® [Whb]
MP_RESISTANCE 6.447f £ [Q]
MP_D_INDUCTANCE 0.0045f défA V592X [H]
MP_Q_INDUCTANCE 0.0045f qA U HEY 2R [H]

% 3-23 “control_parameter.h’¥ Y OE&H—&

774 % Iy 04 EEIE e
control_parameter.h CP_OFFSET_CALC_TIME 20000 * 7ty MEFREER

CP_BOOT_REF_V 3.0f BEERE

CP_V_UP_TIME 128 EEESEMEL DY FEH

CP_V_CONST_TIME 64 EEERE—FHV Y FEIHK

CP_MAX_SPEED_RPM 2650 EI35REIE S RAME@WA) [rpm]

CP_MIN_SPEED_RPM 1000 EI#5:R EHE S &/AMEREWA) [rpm]

CP_LIMIT_SPEED_CHANGE 0.2f A — b E— FEOREZAEEIE[rad/s]

CP_OL_START_RPM 150 HRENR B [rpm)

CP_OL_MODE1_CHANGE_RPM | 185 A—=ToN—TE—F191YEZEE[rpm)]

CP_OL_MODE2_CHANGE_RPM | 1000 F—TUI—TE—F 249V & 2 EE[rpm]

CP_OL_START_REFV 3.0f EEEEV]

CP_OL_MODE1_RATE_RPM 0.25f A—=ToN—TE—F1 COREEME
[rpm/control period]

CP_OL_MODE2_RATE_REFV 0.00285f F—=ToN—TE— K2 TOEEEME
[V/control period]

CP_OL_MODE2_RATE_RPM 0.71f F—ToN—TE—FK 2 TOEEEME
[rpm/control period]

CP_OL_MODE3_RATE_REFV 0.002f F—TFoN—TE— K3 TOEEEME
[V/control period]

CP_OL_MODE3_MAX_REFV 6.5f F—FToIL—TE—F3TORKEZTV]

CP_SPEED_PI_KP 0.02f HE PI BT A >

CP_SPEED_PI_KI 0.004f REPIBERTAY

CP_SPEED_LPF_K 1.0f HEERLPF /NS A—4

MTR_FIRST60 1 JEFBFHRTS 60 FE PWM

MTR_FIRST60_COMP 0 HHFHRETY 60 E PWM
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KAHERPE—2 D4 LR 120 EilEHf RX23T E&i#R
# 3-24“‘main.h’* Y OEE—% [1/2]

T74IL% K74 E&E e

main.h ICS_UI 0 Ul % Analyzer [Tt v k
BOARD_UI 1 Ul #HR—FIzEy +
M_CW 0 A —HFEEHRFEERE : CW
M_CCW 1 A—HEERAMEREE : CCW
OFFSET_CALC_TIME CP_OFFSET_CALC_TIME + Ity MELPF /RS A—4
BOOT_REF_V CP_BOOT_REF_V EBEERIE
V_UP_TIME CP_V_UP_TIME BREESENEL VY FEIH
V_CONST_TIME CP_V_CONST_TIME BEESE—EHV Y FEHK
MAX_SPEED CP_MAX_SPEED_RPM El#mREIE S RAEGREWA) [rpm]
MIN_SPEED CP_MIN_SPEED_RPM E¥REEIE S R/MEREMA) [rpm]

MARGIN_SPEED

50.0f

1% 1 A1 #RE 4R T S/ IME R AR E 2 (4
#A) [rpm]

MARGIN_MIN_SPEED

MIN_SPEED - MARGIN_SPEED

TS FILAEGERERESR/MEMERS)
[rpm]

OL_START_RPM

CP_OL_START_RPM

IR ENEE[rpm]

OL_MODE1_CHANGE_RPM

CP_OL_MODE1_CHANGE_RPM

F—Foi—TJE—F1
Y & Z R E[rpm]

OL_MODE2_CHANGE_RPM

CP_OL_MODE2_CHANGE_RPM

r—Fo—TE—F2
Y& ZEE[rpm]

OL_START_REFV

CP_OL_START_REFV

IRENEEV]

OL_MODE1_RATE_RPM

CP_OL_MODE1_RATE_RPM

F—TUN—TE—F 1 TOREHME
[rpm/control period]

OL_MODE2_RATE_REFV

CP_OL_MODE2_RATE_REFV

F—TUN—TE—F 2 TOEEHEME
[V/control period]

OL_MODE2_RATE_RPM

CP_OL_MODE2_RATE_RPM

A—FUI—TE—F 2 TOEREHME
[rpm/control period]

OL_MODE3_RATE_REFV

CP_OL_MODE3_RATE_REFV

A—=TFoN—TE— K3 TOEEEME
[V/control period]

OL_MODE3_MAX_REFV

CP_OL_MODE3_MAX_REFV

F—TU—TE—F 3 TORKEEV]

LIMIT_SPEED_CHANGE

CP_ LIMIT_SPEED_CHANGE

AR — FE— FEEORERAKZEEIG[rad/s]

SPEED_PI_KP CP_SPEED_PI_KP =E PILLBIT A >
SPEED_PI_KI CP_SPEED_PI_KI REPIEITA
SPEED_LPF_K CP_SPEED_LPF_K B LPF /85 A —4%

SW_ON 0 “Low 7o T17

SW_OFF 1

CHATTERING_CNT 10 Fr ) UTBRE
VR1_SCALING (MAX_SPEED + 50.0f) / 2048 EEESEERATER
ADJUST_OFFSET OX7FF REREREF 7y FREREH
POLE_PAIR MP_POLE_PAIRS 1B 5t 45

REQ_CLR 0 VR1EBLEESIS590U7
REQ_SET 1 VR1ELESG IS5y b
ICS_INT_LEVEL 6 Y—ILRAEIY AH LANILERTE
ICS_BRR 4 Y—ILAEY FL— L REEIR
ICS_INT_MODE 1 Y—ILHEIY AHE— FEE
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# 3-25 “mtr_ctrl_rx23t_mrssk.h’v Y/ OE&E—&

T7A4IL%A K74k E&E e
mtr_ctrl_rx23t_mrssk.h MTR_PWM_TIMER_FREQ 40.0f PWM 24 X Hh > bERE
[MHZz]
MTR_CARRIER_FREQ 20.0f v ) TRKEH kHz]
MTR_DEADTIME 2 T K& A Llus]
MTR_DEADTIME_SET (uint16)(MTR_DEADTIME * Ty R4 LEEE
MTR_PWM_TIMER_FREQ)
MTR_AD_FREQ 40.0f A/D O 2 \—32 BMEREIRE
[MHz]
MTR_AD_SAMPLING_CYCLE | 47.0f AID Y4 7L
MTR_AD_SAMPLING_TIME MTR_AD_SAMPLING_CYCLE / AID %> 7'1) ¥ 5 B [us]
MTR_AD_FREQ
MTR_AD_TIME_SET (uintl6)(MTR_PWM_TIMER_FRE | AD Y > 1) LG EE A
Q * MTR_AD_SAMPLING_TIME) | > ME
MTR_CARRIER_SET (uint18)(MTR_PWM_TIMER_FRE | ¥+ |) 7&EE
Q * 1000/ MTR_CARRIER_FREQ
/ 2)+ MTR_DEADTIME_SET)
MTR_HALF_CARRIER_SET (uint18)(MTR_CARRIER_SET/2) | ¥+ ) 7E&EME(FMHIE)
MTR_NDT_CARRIER_SET (uint16)(MTR_CARRIER_SET - v UTEREENSTY b
MTR_DEADTIME_SET) B4 LESIVNE
MTR_PORT_UP PORT7.PODR.BIT.B1 U #H(EHME)HE AR—
MTR_PORT_UN PORT7.PODR.BIT.B4 U ) AR—
MTR_PORT_VP PORT7.PODR.BIT.B2 V HE(EME)E AR—
MTR_PORT_VN PORT7.PODR.BIT.B5 V H (AR A AR—
MTR_PORT_WP PORT7.PODR.BIT.B3 W H(ZEA)H HR—
MTR_PORT_WN PORT7.PODR.BIT.B6 W G AR—
MTR_PORT_SW1 PORTS.PIDR.BIT.BO SW1 AHR—F
MTR_PORT_SW2 PORT8.PIDR.BIT.B1 SW2 AAR—k
MTR_PORT_LED1 PORTA.PODR.BIT.B2 LED1 i h7R— b
MTR_PORT_LED2 PORTA.PODR.BIT.B1 LED2 H hk— b
MTR_PORT_LED3 PORTD.PODR.BIT.B7 LED3 i hk— b
MTR_LED_ON 0 “Low 7o T4 7
MTR_LED_OFF 1
MTR_INPUT_V 24 AVN—FERAN
BE
MTR_MCU_ON_V MTR_INPUT_V * 0.8f BIREE(VDO)REEE
MTR_ADC_OFFSET OX7FF ADA 7€y b+
MTR_CURRENT_SCALING 20.0f/4095.0f Bk AID TH{ENFERE
MTR_VDC_SCALING 111.0f/4095.0f A UN—3BHREEADZE
i i RE
MTR_OVERCURRENT_LIMIT 2.0f BERT T —FIEENV]
MTR_OVERVOLTAGE_LIMIT 28.0f BEETS—FIEE [V]
MTR_UNDERVOLTAGE_LIMIT | 14.0f BEEITS—HIEE [V]
MTR_SPEED_TCNT CMT1.CMCNT HEFRAR2A4TAIU b
LOR#E
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£ 3-26 “mtr_spm_less_120.h’% 7 OEHE—E [1/4]

T74IL% K74k E&EIE e
mtr_spm_less_120.h MTR_INT_DECIMATION 0 ElY AAMEFI EEE
MTR_POLE_PAIRS MP_POLE_PAIRS LEPIE
MTR_TWOPI 2 * 3.14159265f 2m
MTR_RPM_RAD MTR_TWOPI / 60 * [rpm]—[rad/s] & A E
MTR_POLE_PAIRS #
MTR_SPEED_LIMIT_RPM 3000 HEY =y MEBEHA)
[rpm]
MTR_SPEED_LIMIT MTR_SPEED_LIMIT_RPM EE Iy MEERA)
* MTR_POLE_PAIRS [rad/s]
* MTR_TWOPI / 60
MTR_SPEED_PI_DECIMATION 1 HE P FIEAE Y AAHES
=
MTR_SPEED_PI_KP CP_SPEED_PI_KP 154k G
MTR_SPEED_PI _KI CP_SPEED_PI_KI BaTAY
MTR_SPEED_PI_|_LIMIT_V 24.0f EE PIFIHESE) v b
fiE [V]
MTR_SPEED_CALC_BASE MTR_TWOPI * 5000000 HREFHAIAE
MTR_SPEED_LPF_K CP_SPEED_LPF_K HEERLPF /NS A—4
MTR_LIMIT_SPEED_CHANGE CP_LIMIT_SPEED_CHANGE 28— FE— FEDESRI
*MTR_RPM_RAD ERXEEErad/s]
MTR_MAX_DRIVE_V 20.0f RAEREE V]
MTR_MIN_DRIVE_V 5.0f HMEREE V]
MTR_MAX_BOOT_V 8.0f BOOT £— FRAEEV]
MTR_TIMEOUT_CNT 2000 FLHEFRADY 2
MTR_SHIFT_ADJUST 0 AEL D MAR(E
MTR_STOP_BEMF 0.5f oY LREREHSILHIEE
£
MTR_OL_START_RAD CP_OL_START_RPM IR ENEREE [rpm]

*MTR_RPM_RAD

MTR_OL_MODE1_CHANGE_RAD CP_OL_MODE1_CHANGE_RP A—FUI—TE—F 14

M* MTR_RPM_RAD Y # Z ®E [rpm]
MTR_OL_MODE2 _CHANGE_RAD | CP_OL_MODE2 CHANGE RP | #—F iL—FE—F24]
M* MTR_RPM_RAD Y # Z ®E [rpm]
MTR_OL_START_REFV CP_OL_START_REFV EENEE[V]
MTR_OL_MODE1_RATE_RAD CP_OL_MODE1_RATE_RPM *A—ToIL—TE—FK1T
*MTR_RPM* MTR_RPM_RAD DR EEINEE[rpm/control
period]
MTR_OL_MODE2_RATE_REFV CP_OL_MODE2 RATE_REFV | #A—FY)—TFE—F2T
D EFEHEIZE[V/control
period]
MTR_OL_MODE2_RATE_RAD CP_OL_MODE2_RATE_RPM A—ToN—TE—FK27T
*MTR_RPM* MTR_RPM_RAD DIRE I [rpm/control
period]
MTR_OL_MODE3_RATE_REFV CP_OL_MODE3 RATE_REFV | #—FY)L—TFE—F3 T
DEEEEMEV/control
period]
MTR_OL_MODE3_MAX_REFV CP_OL_MODE3_MAX_REFV *A—ToIL—TE—K3T
DEAEBEV]
MTR_OL PATTERN_SET CALC MTR_CARRIER_FREQ*1000*M | #—FviL—FD/4—>
TR_TWOPI/6 MYBZHERER
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£ 3-27 “mtr_spm_less_120.’Y Y OEZH—E [2/4]

T274IL% 0% E&E &=

mtr_spm_less_120.h MTR_PATTERN_CW_V_U CW REFR—ILEo /-2
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

MTR_PATTERN_CCW_V_U CCW fRBHR—ILt o9 /88—>
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

MTR_PATTERN_ERROR BENE—
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
MTR_VP_ON_WN_PWM
MTR_WP_ON_UN_PWM
MTR_WP_ON_VN_PWM
MTR_U_PWM_VN_ON
MTR_U_PWM_WN_ON
MTR_V_PWM_UN_ON
MTR_V_PWM_WN_ON
MTR_W_PWM_UN_ON
MTR_W_PWM_VN_ON
MTR_UP_ON_V_PWM
MTR_UP_ON_W_PWM
MTR_VP_ON_U_PWM
MTR_VP_ON_W_PWM
MTR_WP_ON_U_PWM
MTR_WP_ON_V_PWM

O (0 |N[ojg|(d|W (NP |[O|IRP[OO|AMOIN[W|O (M |O (L |WIN

=
o

[
[N

=
N

[y
w
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N

=
[6;]

=
[e)]

[y
~

Jany
[ee)

=
©

N
o

N
[y

N
N

N
w

N
N

[

MTR_DRAW_IN_1ST_TIME BlERAH 1 EE

MTR_DRAW_IN_2ND_TIME | 2 BlERAH 2 EHE

MTR_OFFSET_CALC_TIME | CP_OFFSET_CALC_TIME Aoty MEREA VY FEIH
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£ 3-28 “mtr_spm_less_120.h’<% 7 OEHE—E [3/4]

2744 Xy 0% E&IE &%

mtr_spm_less_120.h MTR_BOOT_REF_V CP_BOOT_REF_V BEESE
MTR_V_UP_TIME CP_V_UP_TIME EEIEFEMELY Y FEH
MTR_V_UP_STEP MTR_BOOT_REF_V/MTR_ V_ U | EEESHE—EHY Y FEIK

P_TIME

MTR_V_CONST_TIME CP_V_CONST_TIME BREESEMNEE
MTR_CW 0 ElEA A
MTR_CCW 1
MTR_FLG_CLR 0 IS ER
MTR_FLG_SET 1
MTR_ICS_DECIMATION 4 V—)LABEHFEUH LRSI &8
MTR_V_ZERO_CONST 0 BEO
MTR_V_UP 1 BELR
MTR_V_CONST 2 BE—E
MTR_V_OPENLOOP 3 EEA—To—7F
MTR_V_PI_OUTPUT 4 BEPIHA
MTR_SPEED_ZERO _CONST | 0 EEO
MTR_SPEED _OPENLOOP_1 | 1 BEF—ToIL—T1
MTR_SPEED_OPENLOOP_2 | 2 BEA—ToL—TF2
MTR_SPEED_OPENLOOP_3 | 3 BEA—TL—T3
MTR_SPEED_CHANGE 4 HELZEE
MTR_ID_A 0 Motor ID A
MTR_ID_B 1 Motor ID B
MTR_MODE_INACTIVE 0x00 k7 T4 TE—F
MTR_MODE_ACTIVE 0x01 TOT4TE—F
MTR_MODE_ERROR 0x02 IS—E—F
MTR_SIZE_STATE 3 EHRBFMKEHK
MTR_EVENT_INACTIVE 0x00 7 T4TARNU b
MTR_EVENT_ACTIVE 0x01 FTOT4TAR b
MTR_EVENT_ERROR 0x02 IS—ARY R
MTR_EVENT_RESET 0x03 ARty b+
MTR_SIZE_EVENT 4 ERBEHARD MY
MTR_MODE_INIT 0x00 1=y bE—F
MTR_MODE_BOOT 0x01 J—hrE—F
MTR_MODE_DRIVE 0x02 KSA4TE—F
MTR_MODE_ANALYSIS 0x03 7HULRE—F
MTR_MODE_TUNE 0x04 Fa—VE—F
MTR_SENSOR_LESS 0x01 oY LR
MTR_SENSOR_HALL 0x02 R—LEoY
MTR_SENSOR_ENCD 0x04 I a—4
MTR_SENSOR_RESO 0x08 LYILiN
MTR_METHOD_FOC 0x00 R bl
MTR_METHOD_180 0x01 180 @ EHIfH
MTR_METHOD_WIDE 0x02 [RABEHE
MTR_METHOD_120 0x03 120 EREHIHH
MTR_CONTROL_CURRENT | 0x01 BRIl
MTR_CONTROL_SPEED 0x02 398 1l 1
MTR_CONTROL_POSITION 0x04 AL I
MTR_CONTROL_TORQUE 0x08 LY il
MTR_CONTROL_VOLTAGE 0x10 EE
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& 3-29 “‘mtr_spm_less_120.n"<Y Y OFE&E—E [4/4]

T74I1L%& Xy 0% ERIE &%

mtr_spm_less_120.h MTR_ERROR_NONE 0x00 IS—#HL
MTR_ERROR_OVER_CURRENT 0x01 BERTT—
MTR_ERROR_OVER_VOLTAGE 0x02 BEETS—
MTR_ERROR_OVER_SPEED 0x04 BRETS—
MTR_ERROR_HALL_TIMEOUT 0x08 R—=IWEA LTI FITS—
MTR_ERROR_BEMF_TIMEOUT 0x10 FEEEIANLTILIS—
MTR_ERROR_HALL_PATTERN 0x20 R—IE—2T5—
MTR_ERROR_BEMF_PATTERN 0x40 FEEL/N2—IT—
MTR_ERROR_UNDER_VOLTAGE 0x80 BEEETS—
MTR_ERROR_UNKNOWN Oxff RERIT—
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C

Fv7 HRAH :)

SHERDEIF

SMERDATEYMNRE

BREEDOIE

IS—FIvy

SEEDEF

SMMEEATEYNRE

[

ACTIVE]

F—TUII—TERELE

ERIBRHE

S IFEDEH

>

[INACTIVE]

E—2EFIEHE

ICSEMBIENIR

EHOEHNE

C

#r )

% 3-850 [ S|/ HIEI 0 IARMLEL 7 1 —F % — |

RO1AN2956JJ0111 Rev.1.11
2018.12.17

RENESAS

Page 38 of 43




KABABRBE—2DE Y LR 120 E@EEHH RX23T £i4F

3.6.3 1 [ms]&| Y sAA 22
< 1 [ms] Bl5AH >

[INACTIVE]
SYSTEM MODE
[ACTIVE]
[INIT_MODE] [DRIVE_MODE]
RUN MODE
[BOOT_MODE]
(A7t LB ] \ 4
|| mememme || || memewme ||
| BOOT MODE~ | [[ wmememms || [[ mememms |
47y MBS R
+—F 2 L—]

» F—TFo—TLs]

EIEEHMODE

D& B2 P ]
| | PWMT1—F 1tk |

EEIEHMODE
F—To—7]
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E—

|| BIEAMIMIE

»
| | "
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(W)

B 3-91[msjElYViAARETIO—F v— k

E—HFE0E

NAAVE—F o ZKEDRER
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3-10 BERBHIIYVAALEIO—F v— b
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4-1 Renesas Motor Workbench 417
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Motor RS5K

QY —NT A 2 ihaes %7 v 7 LY —LEE#hd 5,

(@Main Panel ® MENU #X—2>5 ., [RMTFile] — [Open RMT File(O)]% &R
YT T R TFAEDCST HVENIZH D RMT 7 7 A V& GidriAte,

(@”Connection”?® COM TH#ifit Z4L72% » h D COM ##IRT 5,

@Select Tool #5 0>’ Analyzer' 7R % % 27 VU » 7 L, Analyzer ¥§rE i 2 & =3 5,
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Analyzer B$RERRZE$—&

Analyzer L —H A 2 7 = — 2L HREO AN AR —H AR 4-1ITRLET, B, ZhHDOEH~DA
JIMEIE com_s2_enable_write (Z g_s2_enable_write & [7] Ul % EA A T2 B I A~ KM S nE 3, 7=
72 L. (2T S 7228803 com_s2_enable_write [Z487F L 8 A,
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£ 41 Analyzer EEANBAZLZH—E
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com_s2_sw_ui (¥) int16 A—HYAUETI—RRAYF [g_s2_sw_ui]

0: Analyzer 1—H A >4 J T —X{E

M

(F7+IL k)

1: R—F1—HA 27 —REA
com_s2_mode_system(*) int16 ATF—FEE 0: Ay TE—F [g_s2_mode_system]

1:5VF—F
3:Utvh
com_s2_direction int16 EEEAM 0: CW [st_g.s2_direction]
1:CCwW
com_u2_mtr_p uintl6 E—2 OB [st_g.u2_mtr_p]
com_s2_ref_speed_rpm int16 RERSE #HA) [rpm] [st_g.f4_ref_speed_rad]
com_f4_kp_speed float32 IRE P HIELLLBIES A > [st_g.f4_kp_speed]
com_f4_ki_speed float32 RE PIHIHBENES A > [st_g.f4_ki_speed]
com_f4_speed_lpf_k float32 EE LPF /NS A —4 [st_g.f4_speed_Ipf k]
com_f4_limit_speed_change float32 BN RERAZEENE[rad/s] [st_g.f4_limit_speed_change]
com_s2_ol_start_rpm int16 IRENRE [st_g.s2_ol_start_rad]
com _s2_ol_model_change_rpm int16 E-F1YYBRAERE [st_g.s2_ol_model_change_rad]
com _s2_ol_mode2_change_rpm int16 E-R29IYBZRE [st_g.s2_ol_mode2_change_rad]
com _f4_ol_start_refv float32 IRENEE [st_g.f4_ol_start_refv]
com _f4_ol_model_rate_rpm float32 E— K1 TOEEEME [st_g.f4_ol_model_rate_rad]
com _f4_ol_mode2_rate_refv float32 E— R 2 TOEEEMER [st_g.f4_ol_mode2_rate_refv]
com _f4_ol_mode2_rate_rpm float32 E— F2 TOREHEME [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 MEEEAY Y FEIH [st_g.u2_offset_calc_time]
com_f4_boot_ref v float32 BEESE [st_g.f4_boot_ref v]
com_u2_v_up_time float32 BEESEMEN DY FEH [st_g.u2_v_up_time]
com_u2_v_const_time uint16 BEERE—EHV > LRI [st_g.u2_v_const_time]
com_s2_enable_write int16 EHRESHAHA
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