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mtr_api.c AP|_set_start E—4F HlEDORRE
AB:HL
H A : (uint16) u2_result/ EITHR
AP|_set_stop E—2HEHOEL
AN L

H A (uint16) u2_result/ EITHER

API_set_reset

E—2HEO)EY b

ABHL
HA: L
API|_get_status E— 2 HEHOKERGF
AB:HL

H 7 1 (uint8) ul_result/ E—4% FfHIKAE

API_get_error
AR GL
H A : (uint8) u1_error_status / TS5 —4R

ok
BE
R

T2 HEHOEEFRRG

API_set_speed
AR : (uint16) u2_temp / [E#nEERS
H A (uint16) u2_result/ EITHER

E— 2 HIEHORIEEERE T ERE

API_get_motor_current
AB:HL
H A (float32) f4_i1_Ipf/ E—2 DERK

==k
Bl

E—2DERERDEG
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
*®3-5 HIHEH—% (3/9)

T74IL% e AL PR
mtr_ctrl_ t1102.c | R_MTR_ChargeCapacitor gD T Y TR T
AA:HEL
AL
ic_gate_on EAERMBLEDF=HDS— FES ON
AN L
HAh: 4L
led1_on LED1 @ = 4T
ABHL
HAh: AL
led2_on LED2 @ = 4T
AR HEL
AL
led1_off LED1 0:E4T
AN L
HAh: 4L
led2_off LED2 M;HKT
AB:HL
HAh: 4L

get_sw1 SW1 RKEEDERTF
AB:HL
H A : (uint8) ul_temp / SW1 IKEE

get_sw2 SW2 IREED LG
AN L
H 7 (uint8) u1_temp / SW2 1KHE
get_sw3 SW3 REDEF
AR L
H 77 (uint8) u1_temp / SW3 1KEE

get_vr1 EIRRREES A/D THE
AB: L
H A (uint16) u2_temp / EEnEERS
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

x3-5 HIHEK—F (4/9)

T74IVE

kg

AR E

mtr_ctrl_rx13t48.c

R_MTR _InitHardware
ABn:GL
Hh: %L

vy ERBEEDHE

mtr_init_module
AR GL
Hh %Gl

EDa—I)LR by SIREERERR

mtr_init_cmt
AR HL
HA: gL

CMT D ##A1E

mtr_init_poe3
AN GL
HA: gL

POE3B DO #1#A1L

init_wdt
AN HL
HAa: AL

WDT DO #1#A1E

clear_wdt
AR HL
HA: gL

WDT 217

mtr_clear_oc _flag
AR HL
HA: gL

N AV E—F 2 ZIREEMER

mtr_clear_cmt0_flag
AN HL
HAa: AL

CMTOE|YAHDISHTH T

mtr_clear_cmt1_flag
AR HL
Hh: &L

CMT1 BIYRAHTSTIIT
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

x3-5 HIHEHK—F (5/9)

pUBETE S

745 E# 4
mtr_interrupt.c mtr_over_current_interrupt
AB:HL
Ha: %Gl

BERR L E

o AR MLEEIREHKIFUH L

o E—RRT—RRAEHE

o NAAVE—HF U RIREMRBEHTUEL

mtr_mtu4_interrupt
AB:HL
Hh: Gl

125 [us]EBIZHFUH L
o AU ML

o EUYLAHEBREOHFUHL
o A—TUIIL—THIENEDFUHL

mir_less_foc_interrupt

U L X l{E0E

AR HL o EiR Pl HfH

HA: gL e BEXEEH
mtr_open_loop_interrupt F—T I —THIE0LIE
AR L o EiR PI HfH

HA: gL o BEXEE
mtr_cmtO_interrupt 1 [ms]EICHUHE L
AA:HL o BRENHIE

HAh: gL o EE PI HfH
mtr_cmt1_interrupt 100 [ms)&EIZFEUHE L

AN L o ZATHEAY L MLHE
HA: gL o IZ—H|ERIRAYY MU
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ZHFBEE—ZOAY MLEIE (R TH) RX13T &R
%= 3-5 A% —% (6/9)
T74IV% kg2 WP E
mtr_3im_less_ R_MTR_InitSequence = o ZNEDHEE
foc.c ABHL
Hh: AL

R_MTR_ExecEvent
AR : (uint8)ul_event/ FEEA R +
Hh: &L

E—RART—HBRADERZEITS
FEARY Mot LT, BYLZ0ED
EITEMEFUHL

mtr_act_run
AR : (uint8)ul_state/ E—F XA T—4H R
HA : (uint8)ul_state /[ E—2 AT—4 X

E- S EBRERDVACEKTUHL
T2 HIEBARBEKITUH L

mtr_act_stop
AR : (uint8)ul_state [ TE—F XA T—4H X
H A (uint8)ul_state /[ E—2 A T—4 X

E-SHIEE TRERITUHL

mtr_act_none
A : (uint8)ul_state [E—F A T—H R
H 7 (uint8)ul_state /[ E—2 XAT—42 R

iR L

mtr_act_reset
A : (uint8)ul_state [E—F A T—H R
H A (uint8)ul_state /[ E—2 X T—42 R

Ta—NILEBODHIE

mtr_act_error
A : (uint8)ul_state [E—F A T—H R
H A (uint8)ul_state /[ E—F XAT—42 R

E—FHER TREKTOH L

mtr_start_init
AR L
HA: AL

E—AEBBICDELTRLZ TR

mtr_stop_init
AR L
HA: AL

E— S FLEROEHOHE

mtr_pi_ctrl
AF : MTR_PI_CTRL *pi_ctrl/ P1 |1 A& &
H A : (float32)f4_ref / Pl #Il{H#IH HiE

PI il

mtr_set variables
AN L
HAa: gL

E—FEHDETE

R_MTR_IcsInput
AF - MTR_ICS_INPUT *ics_input / ICS FB#E& K
HAE: L

Ny T 7DHRE

R_MTR_SetSpeed EERREEREORE
AF : (float32)ref_speed / [EEREREIESE

HAh: &L

R_MTR_SetDir EER A R D ERE
AR : (uint8) dir/ [EEzA A

HA: AL

R_MTR_GetSpeed HEEREEONEG
AB: L

H 75 : (float32) f4_speed _rpm / #FEE

R_MTR_GetDir EEEA R OERS
AN L

H 7 : (uint8) g_u1_direction

R_MTR_GetStatus

AN L

H 7 : (uint8)g_u1l_mode_system/ E—4 X T—4
A

E—FRAT—RREWMF

RO1AN5431JJ0110 Rev.1.10

Apr 21.21

RENESAS

Page 23 of 49



ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

x3-5 HIHEK—F (7/9)

7714V

kg

pUBETE S

mtr_3im_less_
foc.c

mtr_error_check
ABh: L
HAa L

IS—DEREEH

mtr_set_speed_ref
AN HL
HA: L

EEFEAEREDKE

mtr_set_iq_ref
AR L
HA: gL

S BMERIEREDRE

mir_set_id_ref
ABh: L
HA: gL

Y HEREREDRTE

mtr_calc_mod

AF : (float32) f4_vu/ U fBEE
. (float32) f4_wv /V 48 EE
 (float32) f4_vw /| W 8B E
: (float32) f4_vdc/ BHEERE

%L

TREOHE
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

x3-5 HIHEK—F (8/9)

7741 %A

kg

IR E

mtr_ctrl_rx13t48_
t1102.c

mtr_init_mtu
ABh: L
HAa L

MTU3d D ¥R E

mtr_init_io_port
AR gL
HA: L

10 R— ~DHEARTE

mtr_init_ad_converter
AR L
HA: gL

AD 2 UN\—3 DREATE

init_ui
AR HL
HA: L

Ul D411

mtr_ctrl_start
AN HL
HA: L

E—2EFHNE

mtr_ctrl_stop
AR L
HA: gL

E—Z{F1L0E

mtr_get_iuiviwvdc
AF : (float32) *f4_iu_ad /U #BEF AD Z&
e
: (float32) *f4_iv_ad /VHER AD &
1]
: (float32) *f4_iw_ad / W 8 Eifi AD &
e
- (float32) *f4_vdc_ad / Vdc A/D ZE#iiE
HAh: %L

UER. VAEEBR. WHER. 1

YN—S BREE A/D £t

mtr_get_ipm_temperature
AR L
H A : (int16) s2_temp/IPM ;B EEE L #i{E

IPM R A/D Zift

mir_clear_mtu4_flag
ABh: L
HA: gL

BYAHRTSTO )T

mtr_inv_set_uvw

AR : (float32)f4_modu /U FEZEEAR
. (float32)f4_modv /V tHZESR=
: (float32)f4_modw /W +HZ R 2

Hh %L

PWM H HE%E

mtr_init_register
AN HL
HA: L

PWM #HAZ% E
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

x3-5 HIHEHK—F (9/9)

274 II% kg IR
r_init_clock.c R_INIT_Clock o0y o R E
AR GL
HA: Gl

CGC_oscillation_main
AR GL
HAh Gl

Ao OvY DRRKE

CGC_oscillation_PLL
AR L
HA: L

PLL 7 O v DREIREKE

CGC_oscillation_ HOCO
AB:HL
HA: gL

HOCO ¥ B v ¥ M FEIREKTE
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4

33 TUHLARY RMLEIEY D FEH—E
AEETOYS ATHERATAEH—EERICTLES,
%36 EH—E (1/3)

EH4 Gt NE e
g_u1_motor_status uints E— 2 HIEIREE 0: AbyFE—F
1:SVE—F
2: I5—F—F
g_ul_drive_sw_state uint8 BERR A v FIKEE
g_ul_err_reset_sw_state uint8 IS5—Yty bRAyFikRE
g_u1l_timer_mode_sw_state | uint8 A IHIHR A v FiREE
g_f4 ref speed_ad float32 ElinEEES AD ZTHE
g_s2_ref speed_rpm int16 ElEnEREIETE [rpm]
apl_u1_mode_status uint8 TTVr— 3 UikEE 0 : APL_MODE_STOP
1: APL_MODE_RUN
2 : APL_MODE_TIMER_
RUN
3 : APL_MODE_TIMER_
WAIT
4 : APL_MODE_ERROR
apl_u4_cnt_timer uint32 AAIFIHE—RFIhHZ
apl_u1_error uint8 FFUr—a3vIS—RT—4R |0: IS5—#L
& 1: BEFIS—
2 EEETIS—
4: FE—RFHETS—
apl_u4_err_chk_start_time | uint32 TV — 3 TS —¥IERKRA
]
g_u1_mode_system uints AT—MER 0: AbyFE—F
1:SVE—F
2: I5—F—F
g_u2_run_mode uint16 EiE— FEHE 0: 7—FE—F
2:arvkA—J)LE—F
g_u2_ctrl_mode uint16 HIEE—F 1: =T —TE—F
2: BB LARARY RLE
fE—F
g_ul_error_status uint8 E—ARHMITSI—RT—EREHE 1: BERTS—
2:BEEIS—
3: EEERETT—
7 BEEIS—
8: IPMEEIS—
OXFF : REEI T —
g_f4 vdc_ad float32 A UN—2BREE V]
g_f4_vd_ref float32 Y e N EEIERIE \Y]
g_f4_vq_ref float32 SEH NEEIERIE \Y]
9.4 iu_ad float32 UMER Al
g _f4 pre_iu_ad float32 U fBERATEE [A]
g_f4 iv_ad float32 V HHER [A]
g_f4_pre_iv_ad float32 V HERAIEE [A]
g f4_iw_ad float32 W HER Al
g _f4 pre_iw_ad float32 W B E S HIE & [A]
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ZHBFEEE—2OXRY LLEHEE (R TH) RX13T &R
x36 ZEH—E (2/3)
TR il NE &5
g_f4 offset_iu float32 UHERA 7Y ME [A]
g_f4 offset_iv float32 VHEERA 7ty ME [A]
g_f4 offset_iw float32 WHERA 7Y ME [A]
g_f4 id_Ipf float32 y BIER [A]
g_f4_iq_lIpf float32 SEER (Al
g_f4 i1 Ipf float32 E—2DERER [A]
g_f4 _pre_id_Ipf float32 Y BHE R AIE1E [A]
g_f4 _pre_iq_lpf float32 S B AT E B [A]
g_f4_kp_id float32 y BHE R Pl GIlEILLBIE S A
g f4 ki_id float32 y BAER Pl fl#ESIES A >
g_f4_lim_id float32 YERE T Pl HIE Y S v ME Al
g_f4 ilim_id float32 Yy EHER Pl HIEHESEY I v [A]
&
g_f4 kp_iq float32 O BAER Pl HIELLBIIES A >
g f4 ki iq float32 SEER Pl HIHBERES 1 >
g_f4_lim_rotor_speed_rad | float32 EIERFRE PIHIfY = v MME EXA [rad/s]
g_f4_ilim_rotor_speed_rad | float32 EEFERE Pl #IEESEY Sy | EXA [rad/s]
~MiE
g_f4_id_ref float32 Y 8 m.&a fE [A]
g_f4_id_ref2 float32 Yy BERESE?2 [A]
g_f4_iq_ref float32 O 8 Egu.ﬁﬁ & [A]
g_f4_ref stator_speed_rad | float32 B E FREREIERE BXAA [rad/s]
g_f4 _slip_speed_rad float32 TR EE EXA [rad/s]
g_f4_slip_k float32 IRYBETAD
g_f4_speed_rad float32 REHEEE BRA [rad/s]
g_f4_ref speed_rad_pi float32 HE P FIlHAERE BXA [rad/s]
g_f4 ref speed_rad float32 E¥REEEGE BEXA [rad/s]
g_f4_angle_rad float32 Bl 85 F 88 3 Rk SR 2 4H [rad]
g_f4_refu float32 UHBEERRIE Vi
g_f4 refv float32 VHEXESE [V]
g_f4_refw float32 WHHEEHESE Vi
g_f4_inv_limit float32 HEEY I ME V]
g_f4_speed_Ipf k float32 EELPF 54 Y
g_f4 current_Ipf k float32 BERLPF 54>
g_f4_offset_Ipf_k float32 BRA 7ty MELPF 714 >
g_u1_direction uint8 ElER 5 M 0:CW
1: CCW
g_ul_enable_write uints ICS Ul HZE#
g_u2_cnt_adjust uint16 ERA 7ty FEHERAD VA
g_ul_flag_id_ref uint8 YHERESEEEISY 0: yEEREM
1: yBER—T
GRESI#EGZ L)
2. r@MER—T
GEEHIEHY)
g_f4_temp_speed_rad float32 EERRERFRAEY BRA [rad/s]
g_f4_temp_ref speed_rad | float32 ElEnREETERTFRAEH BRA [rad/s]
g_f4_angle_compensation | float32 HARFEERER
g_f4_ offset_calc_time float32 BRA 7ty MEFERRE [ms]
g_f4 voltage_drop float32 EEE THIERME V]
g_f4_voltage_drop_k float32 BEBETHES AV
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
x3-6 ZEH—E 3/3)
EHA it S -
g_f4_modu float32 U fBZER =
g_f4_modv float32 V HZER R
g_f4_modw float32 R R SHHES
rotor_speed MTR_PI_CTRL [E#5FRE Pl | REE
17
id ACR MTR_PI_CTRL Y EAE TR Pl S BB & A
g_f4_kp_speed float32 RE Pl G LLBIES A >
g_f4 ki_speed float32 HE Pl FIEHESES A >
g_f4_lim_iq float32 CEAERPIFIEY v ~ | [A]
&
g_f4_ilim_iq float32 S BN Pl HlEHFESIEY | [A]
v ME
g_f4_max_speed_rad float32 EEnEEERRAE [rad/s]
g_f4_min_speed_rad float32 [E¥5E E v R/IMBE [rad/s]
g_u1_dir_buff uint8 EREEAMREFREHR | 0: CW
1: CCW
g_f4 id_ref buff float32 ryBERESERERE | (A
3
g_f4_iq_ref _buff float32 CHMERERERFRAZE | [Al
#
g_ul_flag_iq_ref uint8 SEREFRIEREEETS |0: SEERO
7 1:REPIHA
g_ul_flag_speed_ref uint8 EEREEREEEIS |0: HEO
g 1. REZIE

mitr_p

MTR_PARAMETER

E—FINT A —=F RUH
HINT A—A

g_ul_flag_offset_calc uints BRA 7ty MEFHED |0 J—bFE—FBITH
sS4 HE
1: J—FE— FBTHE
HE (FEOH)
g_f4_boot_id_up_step float32 InENEF y BHERMEE [A]
g_f4_fluctuation_limit float32 REPLE) Iy ME [rad/s]
g_f4 ctrl_ref id float32 Yy ERIERIE (Al
g_u2_cnt_id_const uint16 Yy MERMERREFLE
ik AP
g_f4_id_const_time float32 YEHEREERLESFTHBHRE | [ms]
el
g_f4_accel float32 MEE [rad/s2]
g_f4_ipm_temperature_ad | float32 IPM B EEEEIRIE (V]
speed MTR_PI_CTRL HE Pl FlEABER
ics_input_buff MTR_ICS_INPUT | ICS Ul Bk
g_s2_enable_write int16 ICSEEZRAAHATZY
ics_input MTR_ICS_INPUT | ICS Ul FR#&i&{k
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
34 wUHLARY MLEIEIY 7 MEER—E
AHEMTOT 5 LTHAT IBER—BEERITRLET,
x3-7 #BEWK—E
AN kit S &%
MTR_PI_CTRL f4_err float32 RE
f4 kp float32 Pl fIl{EI LLBITE S A >
f4_ki float32 Pl #IfEIFE S IES A
f4_limit float32 PI&IEIENY = v ME
f4_refi float32 Pl Hl#E & T H S {E
f4_ilimit float32 Pl #IfFESDIEY = v ME
MTR_PARAMETER | f4_mtr_rs float32 B E FHEHE [R1]
f4_mtr_rr float32 ElExFiEPLIE [Q]
f4_mtr_m float32 Bt 2o58042 202 [H]
f4_mtr_ls float32 BEFRIAHEVZ VR [H]
f4_mtr_Ir float32 BEEFRNA TV 2R [H]
f4_mtr_m_Ir float32 f4_mtr_m /f4_mtr_Ir
f4_mtr_rr_Ir float32 f4_mtr_rr/f4_mtr_Ir
f4_mtr_sigma float32 1.0-f4_mtr_m/f4_mir_Is *
f4 mtr_m_Ir
f4_mtr_Is_sigma float32 f4_mtr_Is * f4_mtr_sigma
MTR_ICS_INPUT s2_ref_speed int16 EIEREIER =R R 1] WA [rpm]
s2_direction int16 ElEA M 0:CW
1:CCW
f4_kp_speed float32 HRE Pl FlEILLBIE S A >
f4_ki_speed float32 HE Pl HIHBESES A >
f4_kp_iq float32 SERER Pl I BIES 1 >
f4_ki_iq float32 S BB Pl HIHBESES 1 >
f4_speed_Ipf k float32 EELPF 54 Y
f4_current_lpf_k float32 BERLPF 51>
f4_mtr_rs float32 ElE FiEiniE Q]
f4_mtr_rr float32 ElEEFiEiniE Q]
f4_mtr_m float32 B4 3020 [H]
f4_mtr_lls float32 BEFRNAFIZUR [H]
f4_mtr_lIr float32 EEFRhAE V2R [H]
f4_offset_Ipf_k float32 ERA 7ty MELPF 51 >
s2_max_speed int16 EERKE HEWA [rpm]
s2_min_speed int16 REx/ME WA [rpm]
f4_ctrl_ref id float32 ryMERESE [A]
f4_boot_id_up_time | float32 y BhE R BB L F AR [ms]
f4_id_const_time float32 y BIE R R R E b [ms]
f4_accel float32 EEEERRENRER Ty 7
f4_fluctuation_limit float32 HEDPLEFY Iy ME [rad/s]
f4_delay float32 BEE IENEEREK
f4_offset_calc_time | float32 BRA 7ty FRAEERE [ms]
f4_voltage_drop float32 EERTHIERE V]
f4_voltage_drop_k float32 BEEBTHESM >
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ZHFEE—2DOANY MLFIE (R TH) RX13T 4R
35 TUHLARRS MNLEIEY D R OFS
AfE IO S LTERT AT IVOER—BEZRITRLET,
x£3-8 v/REE-E (111)
T7AIL%B <45 0% TEE e
main.h MAX_SPEED CP_MAX_SPEED_RPM EinEEIETRAME (HEHA)
[rpm]
MIN_SPEED CP_MIN_SPEED_RPM EEnEREIERTR/IME (HBHA)
[rpm]
IQ_PI_KP CP_IQ_PI_KP S BER Pl HIEILLBIRS 1 ~
IQ_PI_KI CP_IQ_PI_KI S BE Pl KIHENIEY 1 >~
SPEED_PI_KP CP_SPEED_PI_KP RE Pl L BIIES 4 >
SPEED_PI_KI CP_SPEED_PI_KI RE Pl HIHESES A
SPEED_LPF_K CP_SPEED_LPF K HE LPF A >
CURRENT_LPF_K CP_CURRENT_LPF_K EFRLPF 5°A >

STATOR_RESISTANCE

MP_STATOR_RESISTANCE

B FEHE [Q]

ROTOR_RESISTANCE

MP_ROTOR_RESISTANCE

EEFEHE [Q]

MUTUAL_INDUCTANCE

MP_MUTUAL_INDUCTANCE

WA 59 2 2R [H]

STATOR_LEAKAGE_INDUCTA
NCE

MP_STATOR_LEAKAGE_INDU
CTANCE

BEFRNAVEI R VR [H]

ROTOR_LEAKAGE_INDUCTA
NCE

MP_ROTOR_LEAKAGE_INDU
CTANCE

BEEFiRNhA 592 VR [H]

OFFSET_LPF_K

CP_OFFSET_LPF_K

ERA 7ty MELPF 51 Y

CTRL_REF_ID

CP_CTRL_REF_ID

y BERIESIE Al

BOOT_ID_UP_TIME

CP_BOOT_ID_UP_TIME

y BERE SR LR [ms]

ID_CONST_TIME

CP_ID_CONST_TIME

Y MERMRRERF LM [ms]

ACCEL_MODEO

CP_ACCEL_MODEO

IEE

FLUCTUATION_LIMIT

CP_FLUCTUATION_LIMIT

REPLE) Iy ME

DELAY

CP_DELAY

BEHDENFEREK

OFFSET_CALC_TIME

CP_OFFSET_CALC_TIME

BRA 7ty MEFTERME [ms]

VOLTAGE_DROP

CP_VOLTAGE_DROP

BERTHIERIE [V]

VOLTAGE_DROP_K CP_VOLTAGE_DROP_K EBEBRTHES 1>

POLE_PAIRS MP_POLE_PAIRS 1B 5t B4 1E FAE

M_CW 0 E#A R

M_CCwW 1

ICS_INT_LEVEL 6 ICS REAEE L AL

SW_ON 1 “High"7 2747

SW_OFF 0
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
®38 YYVAER—E (2/11)
T74IL%E E&ZAE ERIE e
main.h VR1_SCALING 4000.0/4095.0 EEEEERTRT—IL
APL_MODE_STOP 0 {Z1EIREE
APL_MODE_RUN 1 EERIRAE
APL_MODE_TIMER_RUN 2 2 A < HlEERIKRE
APL_MODE_TIMER_WAIT 3 B A T HIEEEF B KRS
APL_MODE_ERROR 4 I5—1KEE
APL_NO_ERROR 0x00 IS—RELGL
APL_OVERCURRENT _ 0x01 BARIS— BXER
ERROR
APL_UNDERCURRENT _ 0x02 TG T S — GRB/INER
ERROR
APL_CONTROLER_ERROR | 0x04 E—4HHTS—
APL_OVERCURRENT_LIMIT | 6.0 BERHEERY = v ME
[A]
APL_UNDERCURRENT _ 1.0 ZEEEHIE TR S v ME
LIMIT [A]
APL_CHK_START_UC_RPM | 2000 TIEGRYIERIRRE (B
) [rpm]
APL_ERR_CHK_START_ 1.0 I 5—¥IERIEER [s]
TIME
APL_ERR_CHK_START_ APL_ERR CHK_START TIME* | TS —¥IERtEAY > b
COUNT 10
APL_TIMER_RUN_TIME 10 2 A < Hl{EEEREFR [s]
APL_TIMER_WAIT_TIME 10 2 A < FIEERRRF B B [s]
APL_TIMER_RUN_COUNT | APL_TIMER_RUN_TIME * 10 B A < HIEEEZ A b
APL_TIMER_WAIT_COUNT | APL_TIMER_WAIT_TIME * 10 A4 < HIEEEREL YV b
®£3-8 v/RER—E G11)
T74IL4% E&ZA=E E&EIE e
mtr_api.h API_MAX_SPEED CP_MAX_SPEED_RPM EEnREERRAME
(WA [rpm]
API_MIN_SPEED CP_MIN_SPEED_RPM [EEnR EE R R/IME
(Bt A) [rpm)
AP|_SUCCESS 0 EERT
API_ERR_FAILED -1 BEERT
AP|_CONVERT_LIMIT 1 Bl xR EHE R ER E R
)2y FLTHET
x3-8 ZY/OEE—FE 4/11)
T74ILA E&7A=E: E&EE e
motor_parameter.h | MP_POLE_PAIRS 1 18 %4 450
MP_STATOR_RESISTANCE 5.15 ElEFEHE [Q]
MP_ROTOR_RESISTANCE 3.14 EE5FRIE [Q]
MP_MUTUAL_INDUCTANCE 0.10 7| o G2 R B 3
[H]
MP_STATOR_LEAKAGE_INDUCTANCE | 0.0088 BEFRNA T2
VA [H]
MP_INDUCTANCE 0.0108 EERFiRNAF V42
VR [H]
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ZHFEE—FDOAY MLEIE (R TH) RX13T &R
£38 YHOEE—E (5/11)

7744 o004 EEE e
mtr_ctrl_rx13t48_ MTR_PWM_TIMER_FREQ 32.0 PWM A A4 <hH> NE
t1102.h RE [MHZ]

MTR_CARRIER_FREQ 16.0 F v ) TRIKEE [kHz]
MTR_DEADTIME 2.5 TYRRAL [us]

MTR_DEADTIME_SET

MTR_DEADTIME *
MTR_PWM_TIMER_FREQ

7y R84 LREE

MTR_AD_FREQ

32.0

AD O U N\—4S EERK
# [MHz]

MTR_AD_SAMPLING_CYC
LE

45.0

AD a4 7 ILE

MTR_AD_SAMPLING_TIM
E

MTR_AD_SAMPLING_CYCLE
/ MTR_AD_FREQ

AD I [us]

MTR_AD_TIME_SET

MTR_PWM_TIMER_FREQ *
MTR_AD_SAMPLING_TIME

A/D ZHEFFE R AR AR E
1}

MTR_CARRIER_SET

(MTR_PWM_TIMER_FREQ *
1000 / MTR_CARRIER_FREQ /
2)+ MTR_DEADTIME_SET

Fr ) THREE

MTR_HALF_CARRIER_SE
T

MTR_CARRIER_SET /2

) TEREE
(HFEfE)

MTR_PORT_UP PORT7.PODR.BIT.B1 U# (IEHE) HAKR—F
MTR_PORT_UN PORT7. PODR.BIT.B4 UM () HAR—+
MTR_PORT_VP PORT7. PODR.BIT.B2 V# (EH) HAR—F
MTR_PORT_VN PORT7. PODR.BIT.B5 VA (GE#R) HAR— bk

MTR_PORT_ WP

PORT7. PODR.BIT.B3

WHE (E48) HAhR—
~

MTR_PORT_WN

PORT7. PODR.BIT.B6

W18 (#4) HAR—
~

MTR_PORT_LED1

PORTD.PODR.BIT.B6

LED1 HAR— k

MTR_PORT_LED2

PORTD.PODR.BIT.B4

LED2 i AR— k

MTR_LED_ON 0 “Low 7o T4 7
MTR_LED_OFF 1

MTR_INPUT_V 220*1.41421356 BEREE [V]
MTR_IC_GATE_ON_V MTR_INPUT_V*0.8 BIEBEE*80% [V]
MTR_HALF_VDC MTR_INPUT _V/2.0 BREE/2 V]

MTR_ADC_SCALING

Ox7FF

ADC 2t FRAEHA
EH

MTR_CURRENT_SCALING

100.0f/4095.0

Eifi AD B fRRE

MTR_VDC_SCALING

686.0f/4095.0

A UN—SBREE
AID Z R {E 5 fRRE

MTR_IPMTEMPERATURE_ | 5.0f/4095.0 IPM ;B A/ID ZHES
SCALING fiZgE
MTR_OVERCURRENT _ 7.0 B LRIE [A]

LIMIT

MTR_OVERVOLTAGE_ 420.0 BELRIE [V]

LIMIT

MTR_UNDERVOLTAGE_ 0.0 BETIRE [V]

LIMIT

MTR_OVERIPMTEMPERA | 3 IPM BE LIR{E [V]

TURE_LIMIT

MTR_PORT_IC_GATE PORTB.PODR.BIT.B2 = A BRI EREAR—
MTR_IC_GATE_ON 1 N

MTR_PORT_SW1 PORTB.PIDR.BIT.B5 SW1 AAAR— k
MTR_PORT_SW2 PORTB.PIDR.BIT.B4 SW2 A AAR— k
MTR_PORT_SW3 PORT7.PIDR.BIT.BO SW3 AAR— k
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

(6/11)

T274IL%

Yy 0%

*38 YHOEFEE—E
E

&1

"%

mtr_3im_less_foc.h

MTR_INT_DECIMATI
ON

1

B Y AAHEE EEH

MTR_CTRL_PERIOD

(MTR_INT_DECIMATION + 1Y/
(MTR_CARRIER_FREQ*1000)

HEAA [s]

MTR_CONTROL_

(MTR_CARRIER_FREQ*1000)/

HEE KR [Hz]

FREQ (MTR_INT_DECIMATION + 1)
MTR_POLE_PAIRS MP_POLE_PAIRS LETPoE-
MTR_RS MP_STATOR_RESISTANCE BEEFEME [Q]
MTR_RR MP_ROTOR_RESISTANCE EEFEHRE Q]
MTR_M MP_MUTUAL_INDUCTANCE b4 >89 20 R [H]
MTR_LLS MP_STATOR_LEAKAGE_INDUCTA | BIE¥FRhA4 402 R
NCE [H]
MTR_LLR MP_ROTOR_LEAKAGE_INDUCTA | Bl&EFiRhA1 V292 U R
NCE [H]
MTR_LS MTR_M + MTR_LLS
MTR_LR MTR_M + MTR_LLR
MTR_M_LR MTR_M/MTR_LR
MTR_RR_LR MTR_RR/MTR_LR
MTR_SIGMA 1.0f - MTR_M/MTR_LS *
MTR_M_LR
MTR_LS_SIGMA MTR_LS * MTR_SIGMA
MTR_TWOPI 2*3.14159265 2n
MTR_TWOPI_3 MTR_TWOPI/3 2n/3
MTR_SQRT_2 1.41421356f V2
MTR_SQRT_3 1.7320508f V3
MTR_SQRT 2 3 0.81649658f V (2/3)
MTR_RPM_RAD MTR_TWOPI/60 21/60
MTR_ID_PI_KP CP_ID_PI_KP Y BAE R PI I L BIIE S A
v
MTR_ID_PI_KI CP_ID_PI_KI Y BER Pl FliHESIEYS A
v
MTR_IQ_PI_KP CP_IQ_PI_KP S EHER PI FlfELLBITES 4
v
MTR_IQ_PI_KI CP_IQ_PL KI

S BT Pl HIEHIENET A

-~

MTR_SPEED_PI_KP

CP_SPEED_PI_KP

HE Pl HIEILLBIES A

MTR_SPEED_PI_KI

CP_SPEED_PI_KI

RE Pl HEESES A >~

MTR_SPEED_LPF_K

CP_SPEED_LPF K

RELPF 7 A >

MTR_CURRENT_LPF
K

CP_CURRENT_LPF_K

EBHRLPF & 4( >

MTR_OFFSET_LPF_K

CP_OFFSET_LPF_K

B4 7€y MELPF 74

~

MTR_LIMIT_ID 35 YEER PI&HIEE LY 2 Y
~ME [A]
MTR_|_LIMIT_ID 35 Y BhE TR Pl FlEESE
= v ME [A]
MTR_LIMIT_IQ 3.5 REPIHEENY Iy ME
[A]
MTR_|_LIMIT_IQ 35 HEPIFIHBEI,EYIY b
fiE[A]
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ZHFEE—FDOAY MLEIE (R TH) RX13T &R
=38 ZwHOEE—E (7111)
T74IL% E/A=E E&IE HE
mtr_3im_less_ MTR_MAX_SPEED_RPM CP_MAX_SPEED_RPM BRREE (BWA) [rpm]
foc.h MTR_MAX_SPEED_RAD MTR_MAX_SPEED_RPM* | & K&EE (EXA) [rad/s]

MTR_POLE_PAIRS*MTR_
TWOPI/60

MTR_MIN_SPEED_RPM

CP_MIN_SPEED_RPM

=IMERE (B A) [rpm)

MTR_MIN_SPEED_RAD

MTR_MIN_SPEED_RPM*
MTR_POLE_PAIRS*MTR_
TWOPI/60

=/INEE (BXA) [rad/s]

MTR_CHG_OPEN_RPM

CP_CHG_OPEN_RPM

F—ToIL—TPYBEZEE
(#BEWA) [rpm)

MTR_CHG_OPEN_RAD

MTR_CHG_OPEN_RPM*
MTR_POLE_PAIRS*MTR_
TWOPI/60

F—ToII—TYYBEZEE

(BRA) [radls]

MTR_CHG_FOC_RPM

CP_CHG_FOC_RPM

oY LG Y E 2 RE
(BEHWA) [rpm]

MTR_CHG_FOC_RAD

MTR_CHG_FOC_RPM*MT
R_POLE_PAIRS*MTR_TW
OP1/60

oS LRFET Y R RE
(BKA) [rad/s]

MTR_SPEED_LIMIT

MTR_MAX_SPEED_RAD *
1.3

HE 2w ME [rad/s]

MTR_LIMIT_ROTOR_SPEED_ | MTR_MAX_SPEED RAD* | S EER PI LAY S v b
RAD 1.2 fif [rad/s]
MTR_|_LIMIT ROTOR_SPEED | MTR_MAX_SPEED RAD* | S #E Pl fliEfESE) 2 v

_RAD

1.2

~E [rad/s]

MTR_CTRL_REF_ID

CP_CTRL_REF_ID

Y ERETE

MTR_BOOT_ID_UP_TIME

CP_BOOT_ID_UP_TIME

Y EREEE LR [ms]

MTR_BOOT_ID_UP_STEP

CP_CTRL_REF_ID/MTR_
BOOT_ID_UP_TIME

YHEREHHFLERTY T

MTR_ID_CONST_TIME

CP_ID_CONST_TIME

Y BRI R E 7 5 B

[ms]

MTR_ACCEL_MODEQ CP_ACCEL_MODEO hnERE
MTR_FLUCTUATION_LIMIT CP_FLUCTUATION_LIMIT | ZERW S5 E 1) = MME [rad/s]
MTR_DELAY CP_DELAY FIEEERE R
MTR_ANGLE_COMPENSATIO | MTR_DELAY *

N

MTR_CTRL_PERIOD

MTR_OFFSET_CALC_TIME

CP_OFFSET_CALC_TIME

BRA 7ty MEFTERRE

[ms]

MTR_VOLTAGE_DROP

CP_VOLTAGE_DROP

EEBRTHERE [V]

MTR_VOLTAGE_DROP_K

CP_VOLTAGE_DROP_K

BERTRES A >
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
®38 IYVOEE—ZE (8/11)
T74IL%A 0% E&E -
mtr_3im_less_ | MTR_EVERY_TIME 0 EREETE
foc.h MTR_ONE_TIME 1 BRA 7ty MEFHE
(WEIDH)
MTR_CW 0 [B] &5 7 ]
MTR_CCW 1
MTR_FLG_CLR 0 AT RN - ¢
MTR_FLG_SET 1
MTR_ID_UP 0 y BAEERIE M
MTR_ID_CONST 1 YHER—E
MTR_ID_CONST _CTRL 2 BEE
MTR_IQ_ZERO 0 SEMEREO
MTR_IQ_SPEED PI_ 1 EEIEL
OUTPUT
MTR_SPEED_ZERO 0 REEREDO
MTR_SPEED_CHANGE 1 REERER
MTR_BOOT_MODE 0x00 J—hrE—F
MTR_START_MODE 0x01 RHA—FkE—F
MTR_CTRL_MODE 0x02 avhkO—)LE—F
MTR_OPENLOOP_MODE | 0x01 r—To—FE—F
MTR_LESS_FOC_MODE | 0x02 Y LRAARY R
E—F
MTR_OVER _CURRENT_ | 0x01 BERTS—
ERROR
MTR_OVER_VOLTAGE_ 0x02 BEEIS—
ERROR
MTR_OVER_SPEED _ 0x03 SRETT—
ERROR
MTR_TIMEOUT_ERROR 0x04 BA LTI RITS—
MTR_UNDER_VOLTAGE_ | 0x07 BEEELS—
ERROR
MTR_OVER_IPMTEMPER | 0x08 IPMBEEELTS—
ATURE_ERROR
MTR_UNKNOWN_ERROR | Oxff RERIT—
MTR_MODE_STOP 0x00 Sk RE
MTR_MODE_RUN 0x01 EIERES
MTR_MODE_ERROR 0x02 I5—iKEE
MTR_SIZE_STATE 3 NGRS
MTR_EVENT_STOP 0x00 E—AELEARU b+
MTR_EVENT_RUN 0x01 E—FEHIAVH
MTR_EVENT_ERROR 0x02 E—HIS5—AA2 L+
MTR_EVENT_RESET 0x03 E—42)Ey bR L
MTR_SIZE_EVENT 4 AR
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4
®38 IYVOEE—ZE (9111)

T74ILE Iy 0% E&E -
control_parameter. | CP_ID_PI_KP 1.9 Y BHEFR Pl HIEILLBIIES 4
h CP_ID_PI Kl 0.08 Y BhET Pl HIHTEDEY A >

CP_IQ_PI_KP 1.9 O BAER Pl HlIlEILLBIE S A >
CP_IQ_PI_KI 0.08 S EER Pl FIEESIES 1 >
CP_SPEED_PI_KP 0.01 HRE Pl HIELLBIIES 1 >
CP_SPEED_PI _KI 0.00013 HE Pl HEHEDET A
CP_SPEED_LPF K 0.3 EE LPF A >
CP_CURRENT LPF K [ 1.0 B LPF 51 >
CP_OFFSET_LPF_K 0.1 BRA 7ty MELPF 71 >
CP_MAX_SPEED_RPM | 3600 RREE (HWA) [rpm]
CP_MIN_SPEED RPM | 50 R/AERE (HWA) [rpm]
CP_CTRL_REF_ID 2.0 Yy BERIESIE
CP_BOOT_ID_UP_TIME | 1000.0 y BhE R LR [ms]
CP_ID_CONST_TIME 500.0 Yy MERMERLTERFLEHE [ms]
CP_ACCEL_MODEO 0.1 AR — N E—FEOIEE
[rad/s?]
CP_FLUCTUATION _ 200.0 REPSE I ME [rad/s]
LIMIT
CP_DELAY 1.0 SHEENHERER
CP_OFFSET_CALC_ 256 BRA 7ty MEFHERR [ms]
TIME
CP_VOLTAGE_DROP 8.0 BERTHIERME [V]
CP_VOLTAGE_DROP_K | 100.0 BEMTMHESA >
CP_CHG_OPEN_RPM | 200 F—ToN—THYEZEE
(B A) [rpm]
CP_CHG_FOC_RPM 300 oY LRI Y B ZRE
(#EWA) [rpm]
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

*®38 wyAOFE

&—& (10111)

T74ILE E&ZA=E E&EE e
r_init_clock | B_NOT_USE 0 R LA
h B_USE 1 HERT 5
B USE PLL_ |2 PLLY By Y 2EHAT 5
MAIN (VOysY—R: AL 09Y)
B USE PLL_ |3 PLLY By Y 2FEHAT S
HOCO (#av¥%y—ZA : HOCO)
SEL_MAIN B_NOT_USE Ay DOHER(ZLEER
B_USE : RT3 (A A2y By HR)
B_NOT_USE : LA (Ao 0vHiE
1)
MAIN_CLOCK_ | 8000000L A8 Y I DRRTFERE (Hz)
Hz
REG_MOFCR | 00h AoV RIRBD RS A4 THADERTE
(MOFCR LY X2 DEXEIE)
REG_MOSCW | 03h AA2oBRYIDITA AV FE—ILLPRE
TCR DEEME
REG_PLLCR 0700h PLLOAZSDEL. ARBEEEORE
A E2 (PLLCR LY X 2 DR TE(E)
SEL_PLL B_USE_PLL_ PLL Y Ov ¥ Ok (Z1L#EIR
HOCO B_USE_PLL_MAIN : fERT 35 (A1 V)
B_USE_PLL_HOCO : #F3 % (HOCO)
B_NOT_USE : A LAL (PLLY Ry S L)
SEL_HOCO B_USE HOCO 7 B v ¥ M iR/ {F1E =R
B_USE : /MY % (HOCO ¥ Ovw ¥ %iR)
B_NOT_USE : R LA
(HOCO Y Oy ¥ {&LE)
FEA1 BRLEVRTLAO09907899V—XIZ&Y., ZEBEIERY ET,
FE2 COLPRAZEZEETEIBEFRXIBTYIL—T 1—HF—X3=a7IL N—FKI917HIZH-
THREBEZEZERL TS,
38 Zw/AER—E (11/11)
TJ74IL% Y04 E&IE e
r_init_cloc | CLK_HOCO 0100h 8y Y—X:PLL
k.h CLK_MAIN 0200h 2 8wv4Y—2R : HOCO
CLK_PLL 0400h HOyHY—R: AL vH
SEL_SYSCLK CLK_HOCO DRATLYBAYIDO YY) —RER
CLK_PLL : PLL
CLK_HOCO : HOCO
CLK MAIN: XA >4 Ov%
REG_SCKCR 0000 0000h RNERY Oy U SRELDEERE (SCKCR LY R4
12 DEXEE)
FE1. BRULEVRATLIOYIDI0y Y Y—RITEY, REENELGYET.
FE2 CZOLYPREZEEFTHESEF. RXIBSTHIL—T 1—H—X3=a17IL N— K Iz T7HwIZHE-

TEXE

BEZEELTSESL,
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&#

36 #lE7O— (7O—Fv—F)
3.6.1 AA 0

< A0

)

D RED R

A—HA(ATT—R
DL

AU ERERODHME

= ZNE DR

RMWD #E#A1E

R ] 1%L

TR ERMERFD

>

FIr—3vIS—FIvy

RMWHAZE B OIS

TIVr—aREITE LT
EF0OBEE—FEE

LED#I/1

IAYFRVTRAII)T

3-5 AA i
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

3.6.2 125 [us]EHAZ] Y A A0 IE

C

125 [ s1AEIEIY A H

)

URE-VHE-WHEER. 1o N\—28REX

A/DEHRIERTF

UHE-VAR-WHERIEEHR

AN—SBRBEMERG

I5—FIvy

Y EEE

B

L R HFl{E 2

NO

\ 4

oYL R

=TI —THI#H

&
l

BERTHIE

PWML R A% EE H

PWML ¥ 2 25%

BT

)

3-6

125 [us]EHAE Y A #4028
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ZHFEE—FDOAY MLEIE (R TH)
3.6.3 1 [ms]EY AHAIE

( 1 [ms] BIY5AA >

RX13T E&4R

RUNE—K? NO

YES

[E1%575 M1 3% 5

EEE—R? NO

YES

\ 4
SR BN

A

oYL REE/ AT —F
YYEZ N

>
l

FTRYBET(VER

T

3-7 1 [ms]&Y A ANIE
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&4R

3.6.4 100 [ms]E Y A 4038

( 100 [ms] EIY) A A

TIVr—a ikEEN
AATHIHE—F?

YES

NO

A HN A 20T

A

FIVr—avI5—¥E
BAIR R A I H0TELN?

YES
\ 4

NO

FTIVr—avT5—HIE
FsR R4 < IR

>
)l

( wr

)

3-8 100 [ms]&EI Y AH 032
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ZHFEE—FDORY FILFIE (K2 TH) RX13T R4

3.6.5 BERKRHEIY AHINE
C BEFRLEIYAH >

BEFRRL 2

NO

E—HF1L0E

N A VE =T RIKED R

v

3-9 BERKRLEYAHNIE
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ZHFEE—FDOAY MLEIE (R TH)

RX13T E&#

4. E—HRH|EHBEFEXIEY—IL TRenesas Motor Workbench 2.0

41 W=

A7 T)r— 30/ — b TINTOYTSLTIE., E—2HEHEAHFEZIEY—IL [Renesas Motor
Workbench 2.0] Za1—4%4 U2 Jx—X(BERMFLIES. NEEREERTE)ELTHEALEY, ERAESR
EDFEHMIT TE—A2 HIEBAFXIE Y —)IL Renesas Motor Workbench 2.0 1—H—X<v=a7)L] Z3HEL

TLEEL,

- x
e hep BRI ]
(=== ===
I - I M - -
l ”'Read [ ﬂ Write | S2sm Commander[ ‘User Button ‘.,S(atuslndicator 1 on_[Zooml | Zoom2 L Zogmt L
E = . .
Variable Data |Variable List | Alias Name | Save  Load Al o DSmgle £ oouble Trigzer Status A:qulrlr\gData‘ ’
Variable Name Data T}/PQ Scale R? Read W? Write Note Select Time/Div |500.00m = Made Single ~ Edge Rise | Source CH1 | Level 204.89m 5 Position E Lt
w =
com_s2_enable_write  |INT16 Qo 0 [mRE ] il
g_s2_enable_write INT16 Qo 1 o ]
com ul_operation UINTE  |Q0 4 o [} "
com_s2_ref speed_rpm [INT16 Qo 700 ' |700 [m] a
g_ul_error_status UINT8 Qo Q Ofo [m] -
g_ul_motor_status UINT8 Qo Q Ofo [m]
g_ul_mode_system UINT8 Qo 0 Ofo [m]
PP ey An lla [EP 1 ~| N
Select Data Control File Control )
[ Up 1 I Down I I Coler 1 [ Load ” Save 1
&%, User Button <START> =]l = == | & [=] = =]
E : RN
‘ ‘ ‘ >
= =] | &
& =) ‘ l Smaathing
= e Min - ~
= T Ma Chanrel etting
: . Avg -
Ver-A Set Color
|
() Ready CPU: RX13T Serial : SCI1 PORT :COM6
v
4-1 Renesas Motor Workbench 2.0 4143
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SHFEET—AOAY FLEE Ry TR) RX13T 445

42 RMW fERAE

RMW ZFERL-E— 2 DRIEAZZLUTICRLET ., RMWDEBEEZR 4-2 ITRLET . BE@lE 3 EHE
D742 EOTHEEESNTEY . £/ LEBIC Control Window, Zf8ITF&BIZ User Button, %4l Scope
Window AEEE L THY £, RMW TIEE—2 DEEI/FLGED., EXRMLZENEICDULNTIL, User Button
FFEALET., EREAVOHEEFEUTIZRLED,

- x

e e eI
Control Window == 5 [= @] =
[ [ e Mai -
I 0.Read | ﬂ’ Write | Y Commandsr[ ‘User Button ‘..Slaluslndi(ator 1 an_toomiigzeon) — Zoomi =
Variable Data |Variable List | Alias Name i Save | Load Al « ["]single Edpouble Wit For Trigeer | Acquiring bata =
Variable Name Data Type Scale R? Read W7 Write Note Selec Time/Div [500.00m * Mode [Single v Edze |Rise | Source CH1 | Level [202.85m : PDSm’DnE i
w =
com_s2_ref_speed_rpm INT16 Qo 0 1000 il
g_ul_error_status UINTS Qo
g_ul_motor_status UINT8 Qo o
g_ul_mode_system UINT8 Qo ut
9_f4_speed_rad FLOAT Q0 -
com_s2_max_speed_rpm INT16 Qo
com s2 min speed rom
Select Data Control
RUN
>
Smoothing
Chanve Secing
Set Color

2} Ready CPU: RX13T Seri

4-2 RMW A&

421 START K& >

ELICEE L T#H S UserButton B START ARZ VIZHYET, CORZVTRERESEDHRELEE—4
DE}EZITVET, EERSIEX. K2 UAIZH D com_s2_ref speed_rpm D Value ##(Z rpm DELLI THg
ELET, RIZRIVADA A—VERED ) v I THZETE—IBERE~NER L, RELLRERES
EFETMELET, FELIS—REREIE—2EEELEE A,

BRBIDE-—SFOREZEEY H5E. BEEBTEZLER. BBRERAKICA A-—DB2EI Vv IT
HCET, RRELEEEFTMESD LIEBELEYS,
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422 STOPHR%AZY

HLEIZEE L T#HS User Button B STOP RE UIZHYET, REVADA A—DENEV ) w952
ETE—SEFEILIREABITLET, £, FM/IHEZEDHRELEFT,

423 ERRORRESET K% ¥

A TIZEE L T#H S User Button 5 ERROR RESET AR IZiH YU ET, REVADA A—JE 0 i D
JyHhdBETIZ—DYEY FEETLET,

424 TIMER START R& >

ETIZEE L THS User Button AN ERRORRESET R2 VIZHYFET, COREZ U TEERSEDRE
EE—ADRAAIHEEITVET, RERSMEIE. K2 URHIZTHSD com_s2_ref_speed_rpm @ Value &I
rom DEFGTHEELET, RISKRIDHDA A—DERED ) v I35 LETHA THIERE~NER L, &
ELE-HBTE—20HE - FLZRYRLET, ELIS—REBETE—FETBELEEA.
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ZHFEE—FDOAY MLEIE (R TH)

RX13T &R

43 RMW BZEH—E
RMW RZE# 0D —

BEERA41ITRLET, CORMW AEHEZEBL-BATIE., T—42HEHBERICIE

REEENhFBA, E—2FIEBOLELIL. com_s2_enable_write [Z g_s2_enable_write EF CIEZZEAA

R4SV TEEEDYET,

£41 RMW BZE#H—%
73 . - REBRFETE
RMW FRZE# 4 it A& (E— 4 51408 50
com_u1_operation uint8 | E—42RE g_ul_drive_sw_state
bit0 : E—4 &S =1t g_ul_timer_mode_sw_state
bit1 : 2 A <HIEHEDED g_ul_err_reset sw_state
bit2 : TS—1 4+ k (com_s2_enable_write D& &3A
HITEHLT . EEFRAALRFR
TLEZHA~RER)
com_s2_direction int16 =] &5 75 6] g_u1_dir_buff
com_s2_ref_speed_rpm int16 | EEIERE g_f4_ref speed_rad
com_f4_kp_speed float32 | R PI FlfEHELLBHIIES 1 > g_f4 kp_speed
com_f4_ki_speed float32 | EE Pl $IHIE S ES A > g_f4_ki_speed
com_f4 kp_iq float32 | & EhEFR Pl HIEILLBIIES A > g_f4 kp_iq
com_f4 ki_iq float32 | & BHER Pl HIHIENIEY A > g_f4 ki_iq
com_f4 speed_Ipf k float32 | &E LPF &1 > g_f4_speed_Ipf k
com_f4_current_Ipf_k float32 | it LPF 1/ > g_f4_current_Ipf_k
com_f4_mtr_rs float32 | EE FiiniE mtr_p.f4_mtr_rs
com_f4_mtr_rr float32 | EExFEHE mtr_p.f4_mtr_rr
com_f4_mtr_m float32 | Hilk1 2302V X mtr_p.f4_mtr_m
com_f4_mtr_lls float32 | EEFiR/NA F V2 R mtr_p.f4_mtr_ls
com_f4_mtr_lIr float32 | EEFRN A FVFZ VX mtr_p.f4_mtr_Ir
com_f4_offset_Ipf_k float32 | ERA 7ty MELPF 54 > g_f4 offset_Ipf k
com_s2_max_speed_rpm | int16 | REZKE g_f4_max_speed_rad
com_s2_min_speed_rpm | int16 | EEFK/IME g_f4_min_speed_rad
com_f4_ctrl_ref_id float32 | v BAERIEHIE g_f4_ctrl_ref_id
com_f4_boot_id_up_time | float32 | y #HERITSIHF L F AR g_f4_boot_id_up_step
com_f4_id_const_time float32 | v EHEFRM AR E 5 B g_f4 id_const_time
com_f4_accel float32 | [EEREEIEFIEMBERR T v 7 | g_f4_accel
com_f4_fluctuation_limit float32 | EEW LX) 2 v ME g_f4 fluctuation_limit
com_f4_offset_calc_time | float32 | E;RA 7t v b AR g_f4_offset_calc_time
com_f4_delay float32 | EEH W ENFHEREK g_f4_angle_compensation
com_f4_voltage_drop float32 | EEM T4 ERE g_f4 voltage drop
com_f4_voltage_drop_k float32 | EEMETMHIES 1A > g_f4_voltage_drop_k
com_s2_enable_write int16 | EHE A HA —
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HAECHERALEDFESE
CITlE, /M aVERLRISERAT S MEALOEESE] (COVWTHALET., EHOEALOFESFEICOVNTIE. AFF1 AV MELUTY

ZHALTYIT—rESBLTIESL,

1. HESRE
CMOS DI Y FEVOBIEEBHERSLZDLMAITTLHEEL, CMOS RRFHRVFHERICK > TH — MEBRIEZE LD LAHY FT, EffOR
FOBRICIE, BHAHFRLIERALTLIEEED FL—OIYADUr—X | BEHOREM, €EB7— X G EFFAL. MAILTIEICET—
REBLTLESN, TIRFYIRLEICSKELZY., HFEMoY LAEVTSEEIL, £z, CMOS &R E#EE LI=AR— FIZD2VWTHREDK
WE LTS,

2. EBREBEABOLE
BERHEART, RROKEFTETT, BRBFABICE, LSIONBERORETTEETHY .. LR IDBREPLEFHFOREETETT . S
ey MEFTY Y T IEGOBE, BRIEAND Y Y FAEMICHZ2ETOHM. HFORBIIRETEERA. BHIC. RE/D—F>
Dty MgEEFERAL T Y T RRGOEE. BREANDYEY FOOINDE—EBREICET HETOLM. HFOREIRIITETERA,

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

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

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

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

7. UY—TJF7FLR (FHEE) 077X &L
DY—T7 FLR (FPHEE) DTV EREZELFET, 7 FLRAEEICE. FROMBEHERICEIVMAFOATVNS UHF—TF7 FLR (FHE
) "HYET., ChDD7 FLRAETZIEALEEEZDEEICDOVTIE, RIETEFHANDT, 7I9EALABEVESITLTLESL,

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



—
—

1.

11.

13.
14.

=]

AERICERESNEER, VI LIz T7ELVIALICEET 2ERIE. FERUSOBEN. EABIZHBETIHEO0TT, BE, YVI+LIzT7H
KUThSICEET HEREMEAT 158, BEHROBERICHE T, BEHROBE - SDRTLERIFCESL., ChoDFERICERELTELEE
(BEBRFELEEZBVTNICELEBELEAET., UTRLTY, ) ICEL, Ik, —UZ0EEZZAVEREA,
LUHBMBFLEAEHICEHSALERZT—42. B, £, 70554, LTIV RXAL, GREBRHIZOEROERICER L THRE LIE=E0HHF
., EEETOMOMMMEEIIHTAREFELECASICETAIHEICONT, SitE, ASOEIEETSIOTELEL, £-EEEE5L0T
EHYFEEA.
Lild, REHICE DT LUHFLIE=BDOHHE. SFETOMOMMMEELZASHETILOTEHY FRA,
LHBRERAFRAALEROMEA, Wi, KT, AA. BAZOMOTAEZETSCHEY. E=ERFORMOMNAICET 5/ o ANREL
BBBEE. AT LU ARBOHHS LURBEEEHROBEEZCENTIT>TLEEL,
LMBRE, 2BFLE—DBEMHT. duE. RE. HE. UN—RIUTPZTYLS. FOM. FTETDIERLEVTLESL, MIHE. &
T EH UNR—RIVCZFYIUTHFICKYELEBEICEL, Sk, —UZ0EEFEAVERA,
L, SHBROREKEE NEEKE)] LU TBREKE] ITHELTEY. EREKER, UTITRTARICESNMEASADE I LZER
LTHBYES,

BEKE: aUEa—4. OAHEEE. BISHER. SRR, AV, RE. THEEM. N—VHL#sE. EXAOKRy b

EmEKE  EXEHE (BBE. BE. M%) | KEHE (ES) . KFEEEKS. SRIERESR I TL, SBREHHEES
BRI, T2 P— FFICKYSEER. Harshenvionment AITRRBEERLTVWIELDERE, BEifLd - SRICETERIFTAEEOH
i3 - VAT L (EMHFEE. AMRICIEOAAERTIH0%) | L LLESKEYMNBEERES RIS TNOHIME - VAT L (FHE
/L. BEDBE. RFHFIESRAT L, MERHERTLA, TS50 MBI TL, BEERES) ICERSNDIILEZERLTELT. Thb
DAERICHERATAIZEFBELTOVERA, X, SHABELTVWVAVERICUHBRZFEALEZIEICKYEENEL T, SHE—UZFD
EEEAVEEA,
HoWwBFBHRURE. MIHENSDREMEE 100%RIESNTVEIHITTEHY FBA, BHN—FIz7/ VI bz 7HRRACEEF2Y
T A RMENMEARENTNEZEDEHYETA, ChITE-2T, S, X1V T BBUELIIEE (SHARFTESHAUSAFERIATY
BVRTLIZHTBARET VR - FEFAZEAHFTA. CHIZRYFERA., ) hDELIEEZESIOTEHY T€A, Sitld, SHERF
IS HRENEREINEHOR D VRATLN, FEAHE. BB, IMILR, FiE. NvFoF, T—2OBELEEITEFOMDORELBAT
B (THEBMHME] EOWET, ) K- TEEEZHLRVILERIILET A, Litld, BBEMBICEELEZIECAICEEL TELBEIC
DNT, —YIEREZAEVERA, Fl-. ERCEVTRHONBZBYICENT, RERBLUSHAN—FYIT 7/ VI I 7ERICIDONT, BR
HHELUEHEENEDERICET I2RIMLSVICE=ZEDENERELLEV I LORILEZED. ATELERTOVINEIRIELITVELEA,
LUBRECHEAOEE. BHOHGHER (F—2P— b, —H—XI=a7I. 7IUr—>ar/—b, EEENV Ty YICRED THE
ETFNAADERLO—BMLGEIESRE] %) # CRRBOL. YHMEETIRAER. BEESRETHE. K. REFHZTOMEEEED
HEARNTIHEACESL, EEEHOERAEZBA TEHARECHEAINEBAOHKE, BHEDFEASLUERICDEEL TIE., StE. —
ZTOERXEAVERA,
Lk, BHBERORESIVEBEORLICEHTVETH, FBARURIHIBETHENFKELY, FAEKHICK>TIKEREAELEZYTS
BENBHYET, £z, BRERE, T—2 22— FFIZBEWVWTHIEREM. Harsh environment AITERZEFRL TS LD ERE. MKGTREGE
To2THEYERA, RICHUHHIOBEEIFBBENELCBEETHoTH. ABER. AKEHTOMUSMETEZELIELEVELS. BF
BROBEICHB T, TREST. B REH. REBEHLEAZFOREEFSIVI DU TNEE, BEROEHE - DA TLELTOHRRIEZ
ToTLESL, IS, Y422V T b7k BERTORIIIZRE L0, BEHROME - DATLLELTORERIZEEHROEETIT-T
(&b,

. BHARORBEESHFORMICOSEL TS, HAENLFEAHERBOFTEMEE (LS, CHERICKRLTE. REOVEDEE - A

EHHIT S ROHS HERE. BRI IBREREERETHRPENI A, MDA BETISEESTHLS THEACEEL, MDEREEFLANI &I
FYELCHBEFICHALT, HE, —UZ0EFEZAVEEA,

LHESBIUHEMEENNOERTS L CRACKYEIE - A - REEZZLESATUVSHESR - DRATLAICERT S LRTEEEA, BHEGS
FUBME#N., REFLEBESETIHAE. MEABERWIEESE] TOMBRELSSVERSNINEOHLEREEELREETL. £
NEDEDDETHIRVBELGFHREET>TIHESLY,

. BEERASHAREESBICETFINDERICE, FACHFKE=ZBICH LT, RTIBRETHNBOEFHEZRBANTIEEEZESbOLEVZLE

ERS
AEHOEMFEE—MELHDOXEICEIFANDORFEER DI ELGCEHILFBERISIEEELET,
AEMCEHE SN TVIABTFLEEHBRKIOVWTIFRAGAASENE LS, LHOERELEFTEREEEEL,

FE1 RBERICBOVTEASATNS T8 M LR HYR TLY FAZIZABKRS/ELVLRYR T bOZ) ABARUAEREN, BEN

ITXERY HRHEVNVET,

F2. RERICTEVWTHEASATNS TEHER) LEF F1CEVTERSI-LHOME. HEHKEVWVET,
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