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e RX14T_MCILV1_SPM_LESS_FOC_CSP V101 (IDE : CS+kR)

e RX14T_MCILV1_SPM _LESS FOC E2S V101 (IDE : e? studio ifz)

e RX14T_MCILV1_SPM_LESS _1SHUNT_FOC_CSP_V101 (IDE : CS+hR)

¢ RX14T_MCILV1_SPM_LESS_1SHUNT_FOC_E2S V101 (IDE : e studio k&)
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2. FRRER

2.1 BERERIRIR
E7TVr—2av/— bRV I I TORRREER 2-1. R2-2IZRLET,

£2-1 N—FOzT7ORRRE
Vo] FERAEA
B4 = RX26T RAM64KB 7/\—< 3 > (R5F526 TFCDFP) /
/| CPUR— K& Version 1: RTKOEMXE70C00000BJ
Version 2: RTKOEMXE70C00001BJ
RX26T RAM48KB 7/\—< 3 > (R5F526TACDFM) /
Version 1: RTKOEMXE30C00000BJ

Version 2: RTKOEMXE30C00001BJ
RX14T (R5F514T5AGFM) / RTKOEMXH30C00000BJ

A N—FFKR—F Renesas Flexible Motor Control Kit [F4#

48V 10A BLDC A4 v /3\—% ;R— F(RTKOEM0000B12020BJ)
T—A3 R42BLD30L3 (MOONS'#Y)
Y TL
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IDE/A— 3> RXAY—hk-avI745L—% Y—I)LFT—2nR— 3>
CS+ :V8.15.00 IN—2322290 CC-RX : V3.07.00
e? studio : 2026-04.2 e? studio 7571 VIR

CHEA. By AR— I OEEL TR, BHEERPENEICEAVEGHECEEL,
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222 RX26T/RX14TCPUR— KDty b7 v 7
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aARY%
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aARY%

CAN AR JL—7—IL
PMOD
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223 AUAR—KTNvH

X 2-5 5K 2-7 ITRTEY ABGZIZEF 2 R— K773y HEE E2 On-Board(UL T, E20B)A & ST
Y. RX6TRX4T D TAT S LOEEM|ZFE20B #AVTITVEYT, TATSLEZEEHRZ 2155,
S 28 JP11(RX26T RAMB4KB /83— & 3 2)IJP2(RX26T RAM48KB /3— < 3 »)/JP8(RX14T) 4 —F
[2L. CPUR—F& PC #USB4 7 —JILTHER L TS &L, E20B X E2 emulator Lite #E D T7/3y 5
ELTHEELET . HERERREWIZA X e?studio)hdWNET75varnds53s 09 y—IL@laiE
Renesas flash programmer 7% &) 5 63 ABRICITRERICIE T /Ny H(Y—IL)DFELFEIE TE2 emulator
Litel] EERELTITRIALLESLY,

TS LEEEMmZT-%IF. CPUR— FZEMESE 5182 JP11(RX26T RAM64KB /A — 3
)JP2(RX26T RAM48KB /38— 3 V)/JP8(RX14T) &L 3a— FLTLK E &Ly,

LEEELRI L1094 449°F
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=T FoR—EFINyHED
a—b: FUR—FFRy HES

*rR— KTy A USB T
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JP8
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K27 #2HR— KTy H(RX14T)
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224 R—Fa—HA42T1—R
AORATLDR—FA—H A 871 —RA—E%KR2-3IZRLET,

%23 R—Fa—HaA2471—2X

H H AR TT—REGR B gE
El#RERE R 2 —L(VRT) EEnRERFEAN(TFOJE)
START/STOP RJILR A v F(SW1) E— 47 OB ZIEIER
ERROR RESET Ty aRA v F(SW2) IS—HKENMSDERER
LED1 AL/ LED - E— 42 [EERkF - ST

- (Z1EFF  CHAT
LED2 LU LED - IT—RRHFF . SAT
- BEBER  HLT
LED3 AL/ LED K{FEA
RESET Ty aRA v F(SWI1-CPU ATLYEY R
R—FL)
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225 [EiDHee

AVRATLTERT HAHNKEEE BIIBEDEY B TER24ITRLET. Y TLTOTS LT,

AX—bk a4 L—2%FE> CTHED#EE

ZEly,

EET-o>TWET, MO TIEK. 5.12Z28BLTKL

®2-4 AHhtkee & BliDikee

HRE

=
i—ldo
3
=

A4 VN—S BIREERE

S12AD

EEEERETEANRTFOJE)

S12AD

START/STOP T ILRA v F

I/O Port (Input)

LED1 s KT/JH AT il £

I/O Port (output)

LED2 g KT/H AT il

I/O Port (output)

LED3 s kT/E KT #lfH (RX14T D H)

I/O Port (output)

UHERAIE S12AD
UMEBRAIE (1 v > MERERBKRHR) S12AD
W HEFRAIE S12AD
PWMHE A (Up) .~ “High” 795747 MTU
PWMHAH (Vo) ~ “High” 79547 MTU
PWMHH (W) ~ “High” 79T« 7 MTU
PWMH A (Un) ~ “High” 79547 MTU
PWMHAH (Vo) .~ “High” 79547 MTU
PWMHH (Wn) ~ “High” 79T« 7 MTU
BERBHEDO PWM B2EIEAD POE
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3. VA4V YRE—FAAF

A ZE (I Renesas Flexible Motor Control Kit &4 > 7L T OS5 S LZER L TE—42 28T 5D Y
A4 v AR — kHA KTI, Renesas Flexible Motor Control Kit ®7R— FE&E . & IZE L TIL MCK-
RX26T 1—H¥—X<v=a7JL (R12UZ0111) . MCK-RX14T —H—X<v =2 7JL (R12UZ0192) #ZH8E
{f2&Ly, Ff=. Renesas Motor Workbench (RMW)®D & A7 &5 #IZ DLV TlX. Renesas Motor
Workbench D1 —H#—X< =27/l (R21UZ0004) #SHBLFEELY,

31 o7 dadsLnSFHo0—FK - EEZRAH

B WEBH A tho Ao rO— KLY >rFFosg 5 L%, IDE 4 Renesas Flash Programmer % 1§
FALTCPUR—FK®DMCUI[ZEZFRAATLEEL, A5 5 LDEZEAHAEIEIDE BU Renesas Flash
Programmer QEKERBAZ Z SR L TS ZE LY,

BE. EEAHDOBIZIE CPUR— KD JP11(RX26T RAMB4KB /13— 3 2)IJP2(RX26T RAM48KB 73—
3 U)IPSRX1AT) S VDB EE T4V R— RFNvHER) CEEARETT, JP11(RX26T
RAMB4KB /3— 3 2)IJP2(RX26T RAM48KB /83— 3 U)/JPS(RX14T) S+ VIOBREH KL, K7 F1)
—23v/—br223FIR—FETNYHICRBHEINTWETOT, TSELEEN, B, E2FAH#N
SETL. PCLEHKGLEKRETOTNYITETERAVTIC, CPUR—FEETY IR 7ZHESE 515
&12 1 FEHEIZ JP11(RX26T RAMBAKB /38— 3 )/JP2(RX26T RAMA4SKB /3 — < 3 2)IJPS(RX14T) % &
NEEE A VR— TNy HEN ITTEBEELABETT,

3.2 Analyzer&281& RMT 77 1 )L

E— A H{HBIFTIE Y — )L [Renesas Motor Workbench] #1—H4 >4 7z —X ([lEE/{F1LiE$5. BlEE
EERESSE) ELTHEALET, E—2HIHBEAFIIE Y —/LIRenesas Motor Workbench| (L #8%t WEB H- 4
FEYAFLTLEEL,

Main Window

Fil Optior Help
| Cennection File Information | .
. Analyzer Window
oM <omM7 v Chock RMT File RX26T_MCILVI_SPM LESS FOC V100.rmt 2023/03/20 135541
File Hel ey EEEEZM00000 Mainwindow
Status Connect - USE Serial Port Map File RXZET_MCILVT 2
Configuration Select Tool
P RX26T - &
Mator Type Brushless DC Moter r Vor Data Type Scale Base  R? Read W?
Contral Sensorless vector control (Speed control) INT8 Q0 Decimal ¥ 0 v
INTE Q0 Decimal ¥
| mwerter RSSK for Motor Easy

0
f4ref speedrpm  FLOAT QO  Decimal # 0 ¥
com_ul_enable_write INTS Q0 Decimal ¥ 0
g_ul_enable_write UNTS Q0 Decimal ¥ 1

UINTE Q0 Decimal
Name Date Modified size UNTE | Q0 | Deciml

EERXZ6T_MCILV1_SPM_L ESS_FOC_V100.rmt 2023/03/29 343 KB UNTB | Q0 | Decimal

% Project File Path  Cworkspace\RX26T_MCILV1_SPM_LESS_FOC_E2S_V100\appymw

UINTE Q0 | Decimal

3-1 Renesas Motor Workbench 4} £§
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E— A2 HIEEIFTIE Y —)L [Renesas Motor Workbenchl D{f#ELYA

e Y—)LFAY v LY—ILERBELET,
® Main Panel ® MENU /A—/M 5 [File] = [Open RMT File(O)]Z:&R L £,
TASz Y R ITAHLED MW T+ ILFRIZH D RMT T 7 A L EFRHRAHET
® “Connection”® COM THfichf=F v D COM ZEIRLF T,
® “Select Tool"BIE M “Analyzer’R2 &2 1) v L. Analyzer atEm =R~ LET,
® ‘RMWUIBFZRICE—2ZHEIEFET., FHIEII4ZSBIFZEN, )

RMT 274 )L &lF

® RMT 774 J)LEX, RMWICTIRE/RE LEBREEREREL-77AILTT,

® RMT 774 IICEEBEREZREETSHLET, LEBIXRMT 274 LEZFUHLTRILEEZERXTTEE
ERR

o TJOUSLODT FLRABERAEESIIE-HEIEZ. OS5 LDOEIRTERESN=Map 771 IILD
HAHETWV, RMT 274 IILEBERELTLCESL,
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3.3 Analyzer MEERZ#H—E

RMW Ul BB DANREHR—EFKR31ITRLET, BB, ThoDEH~DANEIE
com_u1_enable_write IZ g_u1_enable_write LR LEZEEFRAAEEEICE—FED2—ILADORET HE
BARBEN, E—2HEIERAINET, fzFZL. DT 5 f-ZE$IL com_ul_enable_write I[Z{K7F

LEHA,
% 3-1 Analyzer X EANRAEH—E
Analyzer HREA WA H A Eit) AE

com_u1_sw_userif (*) uint8_t A—HA R ITT—RRAYF

0: RMW UI{EFH (default)

1:R—FUIERA
com_u1_system_mode (*) uint8_t AT—FEE

0: Ry FTE—F

1: S 2E—FK

3: )ty
com_f4_ref speed_rpm (*) float RERESE WA [rpm]
com_u1_enable_write uint8_t A—HANBAEHESHZ A

g_ul_enable_write L EH—HTANT—5 KB

RIEREHEOBRE M ZITORICBEAT A LDEVEELBERERO—EZR3-2ITRLET,
Analyzer #EE TR RTY B OERDEZZARATCRITSEICL T LSV, —BEIZGVWERDEFMICD

WTIEF515Z8BLTSEZELY,

£32 oY LAEEFHETEEH —E

UYL RAREREEEEHEL il NE
g_st_sensorless_vector.u2_error_status | uint16_t IS—RT—H3R
g_st cc.f4_id_ref float dEERIETE [A]
g_st cc.f4_id_ad float d BhERIR L E [A]
g_st_cc.f4_iq_ref float qEERERIE [A]
g_st_cc.f4_iq_ad float q EERELE [A]
g_st cc.f4_iu_ad float U HERRHIE [A]
g_st cc.f4_iv_ad float V HEREHE [A]
g_st cc.f4_iw_ad float W HHERRHE [A]
g_st_cc.f4_vd_ref float deEEEERE [V]
g_st_cc.f4_vq_ref float qEEEERE[V]
g_st_cc.f4_refu float UBEBEIERIE[V]
g_st_cc.f4_refv float VHHEEIERIE V]
g_st_cc.f4_refw float W HHEBEIERE [V]
g_st_sc.f4_ref speed_rad_ctrl float EEERE (HWA) [rad/s]
g_st_sc.f4_speed_rad float EERHE (HWA) [rad/s]

RO1AN6858JJ0121 Rev.1.21
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3.4 RMW Ul ##4E

3.4.1 Analyzer 2 4E45]

Analyzer EEZ#FRA L. E— 2 FIRET BB ZUTITRLET . BIEIEX. “Control Window” TITLVET,
“Control Window” M &%#l(X. [Renesas Motor Workbench 1—H— X< =27 JL] Z8BLTLEELY,

MEREETIE, KIEL—TIEREFHE G >TVET, UTESEIC, BEEZERL TS,

() E—4%MEEzE5

“com_u1_system_mode”, “com_f4_ref speed rpm’DW?RIZ*F T v " MA> TSI & #HER
T5,

Fe 5 BIE5EE #“com_f4_ref _speed_rpm’D[Writel#ICAH T %,
“com_u1_system_mode”’D[Write|ffI1Z“1"% A Hh T %,

“Write"R % > #1#87,

DO ©

@click “Write” button

Control Window /
[A% Read [\ write 5 Commander (©) Status Indicator One Shot
\ZUELIEIPEIERS Variable List | Alias Name ®CheCk
Variable Name Variable Meal Data Type Scale Base R? Reay W? Write Note Select
com_u1_system_mode INT8 Q0  Decimal ¥ 0 YV < f— @Write “1"
com_f4_ref_speed_rpm FLOAT Q0  Decimal ¥ 0 + | 1000
com_u1_sw_userif INT8 Qo Decimal ¥ 0 0
com_u1_enable_write INT8 Qo Decimal ¥ 0 1
g_ul_enable_write UINT8 Q0  Decimal ¥ 1 0

@Write reference speed

3-2 E—4SEEOFIE

(b) E—2%ZEFLEESD
@ “com_u1_system_mode” D [Write]##Z0"E A HT B,
@ “Write"/R 4 > #3189,

@click “Write” button

Control Window

[A% Read @\ write #5 Commander (©) Status Indicator £ One Shot
Variable PLICH Variable List | Alias Name
Variable Name Variable Mean Data Type Scale Base R? Read W? Write Note Select
com_u1_system_mode INT8 Q0  Decimal ¥ 1 V0 < f— ®Write “0”

3-3 E—4FLOFIE
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(c) LkFE-TLFESz (TF5—) HEDNIE
@ “com_u1_system_mode” D [Write]#&(Z“3"E A HT 5,
@ “Write"/R 4 #3187,

@click “Write” button

Control Window
[A% Read @\ Write #5 Commander () status Indicator [ One Shot
\EUEIERPEIERS Variable List | Alias Name
Variable Name Variable Meal Data Type Scale Base R? Read W? Write Note Select
com_u1_system_mode INT8 Q0  Decimal ¥ 2 ¥ | 3 — ®Write “3”

34 IS—EBROFIE
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3.4.2 User Button #RE12 £

User Button #8EZ AL, E—2 Z2BETHHELUTICRLET, HlELTRET S 2 —FRE2 V(FY
OINTAaATSLORMT 274 I)LIZEENTULET,

o E—SEEERUTERHILS MNFLT D
3B5NESICHRET S ET, REVERT CLICHRBEFLENMIVEDLY ET,

User Button <Start/Stop (Speed Control)> [E=REER <"

Start/Stop (Speed Control)

Execution No. 0
Execution N Sequence N Variable Name Command Value Display Description
o Jo__ Jomuiaidwite J1JHge |
0 1 g_ul_enable_w Read A3 Hide
0 2 com_ul_enablt Write A3 Hide
0 3 com_ul_systen Write 1 Hide
1 0 com_ul_systen Write 0 Hide

3-5 E—4MDEE. Z1E

o EEETEXEETD

H3-6MD&SI

IRETHCET, HEEFSZANL, R VERT L TRERSNEETEET,

User Button <Speed Control> = B

Speed Control

Execution No. 0

Speed Reference 1000

Execution N Sequence N Variable Name Command Value Display Description

o ____Jo ] comi4rcfspd 1000 | Speed Reference

3-6 REHETOER
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343 AT —HEERER
ATV —HREE A LGB I

(Commander M)
D Control Window ®“Commander’i% > =9,

[7% Read [\ write E= Commander I () Status Indicator E5 One Shot
\ELELIEEICE Variable List | Alias Name

@ Commander 94 > FoMith EMNBDT“Send Check’ R VU EZH L. T—45 DS
R 5,

il
S
@
At

115 sendCheckWindow == o]
Send check variable com_uT_system_mode v
Send check value 0

Send Check

R/NDEEFHEIARTEIND,
F£5 Commander

@ New @ Open

\WENRETERS  Result List

Stop The minimum of Time = 40ms

® Open% > %# L T'Position_test.csv’ #HHRAL, MEHIEE— FIZHREL.
com_u1_system_mode 21" & & & AH<Write> K2 V&L, S VE—FIZT B,
E— AN EBEROHHERFHEBT 5,

@ Commander VA > FoD Start’ R4 & &, O—7 D REENRRT B,

EEEE Commander E@
& New [y} Open &) save P NologStart Q Clear y“ CsvEdit [T Manual @ Options

V\EIPEIER  Result List

SEIELE Loop_Count losrpIime(s) et \clzga,?;e,refipositionfdw com_ul_enable_write
1 v s 1000 T 1000 720
2 |alw T T 100 0
3 |alw T T 100 1
4 aAlvw T T 300 0
RO1AN6858JJ0121 Rev.1.21 Page 19 of 114
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3.5 HR—FKUI#E
351 A—HAUE2T7—ADYYEZ

XYL TNTATSLIE, RMWUI 22— U871 —RELTEHEELTWET, R—FUIALET
BIG5EIE. UTOFIEICH>THOYBZTLESLY,

“com_u1_sw_userif” QW?FIZ “Fzvo” NA->TWSI L #MEREL. [WritelfillZ “17 ZAHT
%, “Write” R42 U &#HT,

B)click “Write” button

Control Window

[A% Read [ write 5 Comman der (®) Status Indicator [ One Shot
\ZUCIIEIEIER Variable List | Alias Name ®CheCk
Variable Name Variable Mean Data Type Scale Base R? R§ad W? Write Note Select

com_u1_system_mode INT8 Q0  Decimal ¥ 0

g
com_f4._ref_speed_rpm FLOAT Q0  Decima | ¥ o @erte 1
com_f4_ref_position_deg FLOAT Q0  Decimal ¥ 0
com_u1_sw_userif INT8 Q0  Decima ¥ o .1

com_u1_ctrl_loop_mode INT8 Q0  Decimal ¥ 1

com_u1_enable_write INT8 Q0 Decima | ¥ |1

3-7 UDYYBEZDOFIE

352 E—A4iLE. =L

R—FUBXE—2DEHEFLEES VN—FHR—FDOSWIHASDAAR—FUNZE>THIELE
T SWIIZIZRAR—FAEYLETOEh, ACLY - IL—TAHAT. HFZEHEH. ONLRILDEERR—
AAYFHRBENTVS LB L, HITOFF LARILDEZIEE—42ZELTHEHHMLET,

353 E—AZEIEEEEFE
E—SDOEGEEREERERA VN—2KR—FOVRIOHAE (7FOJE) ZADEBET S LITE-
TRELET, ADEHRESNT VRIOFER. UTORDEL SIS, BEEEHEFES LTHALES.

*3-3 HEREOLHL

IH B pg Y d
(85 1{E : A/D ZEH2(E)
ElinEE RS E cw 0 [rpm]~2400 [rpm] : 07FFH~0000H
CCW | 0 [rpm]~-2400 [rpm] : 0800H~OFFFH

RO1AN6858JJ0121 Rev.1.21 Page 20 of 114
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4. Y2+ x7
4.1

YVILDITRARYY

RVRATLDY I b7 DEREHRETREICTLET,

R41 LB LARY MILEIEY 7 b9 7EERER

IH H

RS

Lk

NG R ILFIEE

T— 5 H#EE 51

SW1DLALIZKYHE (“ON”: HlfEkAse “OFF” : {Z1k)

FIERMW M5 AR

ElE5FREAB AL E MR H oY LR

ANEE DC 24V

v ) 7RIS RX26T: 20 [kHz] . ¥+ ') 7EHA : 50 [ps]

(PWM) RX14T (2 ¥+ > b): 20 [kHz] . &+ ' 7EH : 50 [us]

RX14T (1 ¥+ > b): 10 [kHz] . F+ Y 7EH : 100 [us]

TYREAL RX26T: 2 [us]
RX14T: 1 [us]

ERBEAR 1ovy MEREFRBEARX. 2 0v > MERERBREAR

HEEH (B

RX26T: 50 [us]
RX14T: 100 [us] 2 ¥+ > DA [EEIE 1 [H)

HEBALH CEE)

RX26T: 500 [us]
RX14T: 1 [ms]

RERESEEE CW : 0 [rpm] to 2400 [rpm]

CCW : 0 [rpm] to -2400 [rpm]

f=1=L. 600 [rpmUA FIETEEA —T 2 I)L— T TEEH
& HlfE R E A B R ERH#EHR - 300 [Hz]

REFIER - 3 [HzZ]
FREEHESR : 1000 [Hz]
MEHETE R : 20 [HZ]

a2 SRBIEERTE

®E{E LRI | 2 (-optimize =2) (T 74 FRTE)

mEib A& a—F - YA XEROF#AL (-size) (T T4 )L FEETE)

fREEfFIL IR

UTOWThODEHDR, E—2GEESHA 6F) €771 7127
%

1. FHEDERMN 24 [AZzHEE (BERFIEEH TER)

2. AUN—SBREEN 60 [VIZHEE (ERHIEEHTER

3. A UN—4BIREEN 8 VIR (BERFHEL TER)

4. EEEREA 4500 [rpm]Z 8@ (BERHIEEAHTER)

HEM L DBERRHES (POE) RUHAEHKEHRE L-BE. PWMEH A
WFEFRTIT14TIZTD

(E]
=L,

1. EOH LAARY FLGEIETE—2 ZETHEE, 600 [rom]& Y EsWEERERETEZREL TS

RO1AN6858JJ0121 Rev.1.21
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42 VI LI THER

BTN TAGSLET IS —2aVvBEE—FESa—I)L, AX— AV T4 L—42 THESH
TWEY, a—YIBETEZT7 IV =2 a VEBIGETREZZIT. E—2EDa1—IHHIEETOET,
HWEBADHAFAY—F a0 749 L—42ZNMLTIT2THYET,

421 HLRER
YILITTOERERER 4112 RLET,

Set user command

Current Speed
Manager
control control

Volt error Flux
comb weakening
Modulation Opl damp
ctrl
Bemf
observer

Get Voltage, Current, etc

Set PWM duty command

Get AD converter data

Output PWM signal

X 4-1 E—2%I#Y T bz 7OEEER
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422 F—HRET1—ILDOER

E—FED2—IIDERER4-2IZRLET, -, EED2—IILOBMEER4-2IZRLET, I H—
CHYED21—ILPMIDES 2 —ILEDAVEZTI—RIZHESTHY, BYIBEDS 12— ILIZTT—42 0BG - &%

EETVET,

Mode, Ref value, Parameter, etc

Smart Smart
configurator configurator
Interrupt Interrupt
1 Interrupt for Speed cyclic I Interrupt for Current cyclic
Manager
A A A A A
Speed Angle, Current
Cyclic Speed Cyclic
A y y
Speed Current Current,
control control Voltage,
Duty
v
Driver
Y
MCU
access
Interrupt
v
Smart configurator
PWM, AD, etc.
42 E—RES1—ILDER
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42 ED21-ILHE

ESa—)L SR BA =X
TV r—avfE A VB, A —YDERT BEE 5.1
IrRr—vES21—)L HoTINTOTSLERDEEEZES 2 —ILDA VA 5.2
J2x—RA
EREEMES 22— EREIEICETHIED - 5.3
EEFEHED 22— REHMEICETIED - 57
KSANESa—)L AR—b AV T4 L—2 LEDOEHKICETIESa2—)L | 5.1
AX—hk a4 L—4B |HW LAV ELEDEHKICEI HES1—IL 5.12
R0O1AN6858JJ0121 Rev.1.21 Page 24 of 114
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43 T7AIITHILEHER
BTN TATSLDIAINEETFAIERER4IIZRLET,

K43 TFAI - THILETHER

THI | BT ITHLE 74 "=
a
app main r_app_main.c/h dA—H AL B
rmw r_app_rmw.c/h RMW @ Analyzer Ul B:ERREIE &
r_app_rmw_interrupt.c RMW DO E| Y AABE#E &
RX26T: ICS2_RX26T.lib/h RMW QEERAZA1 T3V
RX14T: ICS2_RX14T.lib/h
board_ui r_app_board_ui.c/h R— F Ul BEEREHEE
r_app_board_ui_ctrl.h MCU {&k#FDR— F Ul B E &

RX26T: r_app_board_ui_ctrl_rx26t_mcilvl.c |MCU &HFDHR— F Ul B EZE
RX14T: r_app_board_ui_ctrl_rx14t_mcilv1.c

cfg r_app_control_cfg.h FTFIVBODaV T4 L—YavER
motor_ | sensorless_  |r_motor_sensorless_vector_action.c T aVvBRER
modul | vector_rx r_motor_sensorless_vector_api.c/h IR—T ¥ ED2—ILO AP BT
e r_motor_sensorless_vector_manager.c/h IRX—TH¥EDa—ILOO—HILEHRESE
r_motor_sensorless_vector_protection.c’h | REWMEEDEBER
r_motor_sensorless_vector_ KEEREEOEBESR
statemachine.c/h
current_rx r_motor_current_api.c/h BRAEES 2 —ILD AP BHIES
r_motor_current.c/h BRHEEME S 2a—/)LO0—hILBEHRERE
r_motor_current_modulation.c/h EHES 21— ILOBEHTES
r_motor_current_volt_err_comp.lib/h BEEREHEE 1 —IILOBKEE
r_motor_current_bemf_observer.lib/h FEREEA ITV—OEHER
r_motor_current_pi_gain_calc.c BREEMES 2 —ILOKIEHT (A O EHBEHESR
speed_rx r_motor_speed_api.c/h FEHMHES 1 —LDO API BE¥ES
r_motor_speed.c/h BEFEHES2—ILOO—AIILEHER
r_motor_speed_fluxwkn.lib/h BOWRED 21— ILOBEKEE
r_motor_speed_opl_damp_ctrl.lib/h F—ToI—TEUE U THIHERES
r_motor_speed_opl2less.lib/h UYL RSIEHT Y E X LEERER
r_motor_speed_pi_gain_calc.c HREFHED 2 —IILOGIET /4 D EHBERESR
driver_rx r_motor_driver.c/h FSANED21—IILOBEHER
general r_motor_filter.c/h AAT LB ESR
r_motor_pi_control.c/h P Il {HBE B € 2=
r_motor_common.h HBER
cfg r_motor_inverter_cfg.h AVN—BAOaAV T4 T L—2avER
r_motor_module_cfg.h FEES2a—LDaAV I« T L—YavER
r_motor_targetmotor_cfg.h E—AQaACT4TL—YaVER

r_mtr_control_parameter.h (2 &+ > F®D&) |RMW O Tuner #EEIC K B Fa—= 2 JHEE
(FIE/ST A =2 EE

r_mtr_motor_parameter.h (2 &+ > kD#H) |RMW O Tuner #EEICk 5 F 1 —= U J#ERE"

(E—FNTA—2FH)

QE_ QE for Motor £ 7 7 1 JL

Motor

src smc_gen IES AX—b a2 IT4 T L—ETERSNEZFSA
NRUAPI

[;¥] 1. QE for Motor ™% Tuning ZEXfTLI-HEICEHINET,
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AR—b -3V T4 L—3%FERTHET, ADEERSANEHEICERT S ENTEEY,

ARX—b-aVvI7450L—42F, TRz FCERTIYA 000 bO—5, FiD#EE. HFHEEEL
EDHREFBEHRETOD I b T74)L (Pscfg) ITREL. SBLET, AV I bz 7OREBHEERTE
DRI HEBE. LTOIT7AILESELTLEIL,

“‘RX26T_xxx_MCILV1_SPM_LESS FOC_yyy Vzzz.scfg”
(xxx : MCBA [ RX26T RAM64KB /A—< 3 1, MCBC I& RX26T RAM48KB /\—> 3 VAHZERKL
%9, yyy : CSP L CS+hR. E2S (X e?studiofREEMKLET, zzz: YEY 3 U ES)

“RX14T_MCILV1_SPM_LESS FOC_yyy Vzzz.scfg’
(yyy : CSP [& CS+hfi. E2S (L e? studio fREERLF T, zzz: Y ED 3 UEF)

AX— k- AV T4 L—E3TERLEIANETE D 7AW ERETERIZRLET,

Ra4-4 AX—F AV TATL—EDITAILE - TJ7A4IILER Q2 v MERERBREARDA)

TAILE

YT ITHILE

HITITHILE2

72741

ikl

Src

smc_gen

RX26T:
Config_S12AD2
RX14T:
Config_S12AD1

RX26T:
Config_S12AD2.c/h
RX14T:

Config_S12AD1.c/h

12bitADC BEER#MEE

RX26T:
Config_S12AD2_user.c
RX14T:
Config_S12AD1_user.c

12bitADC B E 1 —HEMES

Config_PORT Config_PORT.c/h R— FEERHE R
Config_PORT _user.c R— FEEL—YERER
Config_ CMTO Config_CMTO.c/h HIEEEAR CMT BB &R ES

Config_CMTO_user.c

HEEA CMT BE 1 —ENESR

Config_ MOTOR

Config_MOTOR.c/h

E—2avR—32 FEEERESR

Config_MOTOR _user.c

E—RaviR—xr FNEEL—TERE
=

Config_IWDT Config_IWDT.c/h IWDT BH:ER#E =
Config_IWDT user.c IWDT 1 —YE#HER
Config_POE Config_POE.c/h POE BHERE#MER

Config_POE_user.c

POE Bl 1 —HENESR

FEROMIZ, ARN—F a7 L—4EABIZ4ADD T ILETHABEFERSINET,

r_bsp : ¥ 7 BSP (BSP : Board Support Package) 7 7/ ILEZ&HET, ML “r_bsp” 7+ ILFR
D “readme.txt” 77 A IESRELTIZELY,

general : A¥— bk AV I A4 L—FERRFSANTHBICHERAEINIBLABI7AILEEHET,

r_config:: MCU /v r— o099, EYiAH, R xxx_Open DARIZHD S 4 A\ WHEE%Da >
4= AT T7AILEEHET,

EVREICET DFRALBIFAILEEAET,

r_pincfg :

RO1AN6858JJ0121 Rev.1.21
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5. HAE

51 77— 3z

FIVG—2a VBRI —YA U2 7 —XUN)DFEIRE RMW 2FRALEZE—2EDa—ILIZxT 5]
HOBSEREOCHEMEDS A —ILDNFA—FBHFETO>TVWET, Yo TULTOTSLTIEH. 41 213—4
R—FDRAyFER) 2 —LEFRALTE—FERETI5AKX(HR—FUNE RMW #ERALTE—2 #88
BT E5AXRMWUNLEH ST, TALDHRERVLEFITH>TLET, Ffz. ThHDUINSE—FD
ERE)/f=1E0. HIHOIERERELEEZTO>TLET,

51.1 e
FIVr—YavBTREL TV SHE—BEERS1ITRLET,

£51 7IUr—LavEOME—&

A S
A A LE 1—FORMHLTIRT LAY | FHRELET.
Ul a8 A—F U ERMW D UIDER, IYBZZETVET,
R— F UL EERBOESEONE - REETLET,
RMW o Ul L8 RREEL/\5 A — 5 OB - REETLET,

51.2 Eoa1—)LERKE
ED2—IERRER 5-1I2RLET,

Application layer

. Initialize Smart
Main > .
configurator

User interface

Reference value |
Motor Drive/Stop

configurator

|
! |
Speed control | I > M
Function ON/OFF, etc. | anager
PC unction e T » RMW UI - : > g
: |
|
| | Control
: | parameter
| : set _| Other motor
: | module
|
Reference value : : Speed module
Board Motor Drive/Stop | Smart Iy Board UI | Current module, etc.
|
|
: |
| |

®5-1 7TV r—a v EBDERE
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513 Z7O—Fv—Fh
51.31 X4 UL

" A N
\\ main() /
LED;H KT

r_app_board_ui_led_control()

v—)L FRIBEHEED ML
ics2_init()

E—SEC1—IILOYEME

r_app_main_init_motor_ctrl()

RMW R EH D #EME

r_app_rmw_ui_init()

RYTI)VBNERA IR
r_app_main_start_motor_ctrl()

\ 4

UL

r_app_main_ui_mainloop()

VAIFREVT AT
R_Config_IWDT_Restart()

5-2

A MBI O—Fr—F
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KAWARIAE—

51.3.2 Ul

UL

r_app_main_ui_mainloop()

C )

BIENSA—EA D

r_app_rmw_copy_com_to_buffer()

UIgIY &z g

/

_—
-

—~_

uR — [Board]

g_ul_sw_userif

[RMW]\\T -

_—

/

RMW UIRLIE
r_app_rmw_ui_mainloop()

Board UILEE

FDEUHLAANY FILHIE - MCK A

r_app_board_ui_mainloop()

-
%

r_app_board_ui_led_control()

LE DI

#®T

)

5.1.3.3 R— Kk Ul 03E

E5-3 UlEIO—Fv—

7

Board Ul4L38
r_app_board_ui_mainloop()

\_/

E—4ORF— MG
R_MOTOR_SENSORLESS_VECTOR_StatusGet()

N—TE— FIERIE
R_MOTOR_SENSORLESS_VECTOR_LoopModeStatusGet()

ATF—hIZEDERAS v FIZ&DMNE

4
-

;\\

/

®T

54 R—FUIREIO—Fv¥—+

RO1AN6858JJ0121 Rev.1.21
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5.1.3.4 RMW UI {038

e
\\ r_app_rmw_ui_mainloop() /

RMW UIALEE \
J/

E—RISRIGLIZ LR

r_app_rmw_system_mode()

E—BDAT—FRE
R_MOTOR_SENSORLESS_VECTOR_StatusGet()

( wr

N
/

5.5 RMW Ul o O0—F +— k
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514 av27449L—3a iER
FI)Vr—aVvBTHERAT SV I49L—2a ERERS2ICRLET,

£52 avI749L—LaViEHR—E

TJ774IL%A

X7 0%

FitEA

r_app_control_cfg.h

APP_CFG_USE_UI

Ul D#EAEERE
RMW : MAIN_Ul_RMW
BOARD : MAIN_UI_BOARD

APP_CFG_FREQ_BAND_LIMIT

ERGIE. EEFEOEARRREAEN
EIZE 5= DHIBRIE,

APP_CFG_MAX_CURRENT_OMEGA

BRHIEREAREKH O LRIEHZ]

APP_CFG_MIN_OMEGA

& A B KD T RIE[HZ]

APP_CFG_SCI_CH_SELECT

RMWA SCIOF v Ll k

£53 aAvI4 5 L—>aViERVEE—E

RIENE
Xy 04 RX26T RAM64KB RX26T RAM48KB RX14T
N—o3v N—o3v
APP_CFG_USE_UI MAIN_UI_RMW
APP_CFG_FREQ_BAND_LIMIT 3.0f
APP_CFG_MAX_CURRENT_OMEGA | 1000.0f
APP_CFG_MIN_OMEGA 1.0f
APP_CFG_SCI_CH_SELECT 0x60 (SCI6) 0x10(SCI1) 0x50 (SCI5)
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515 &Rk - ZHIFH

FI)r— 3 B TaA—YAN(ERe R ER—

EZzR54ICRLFES, <. RMWWZFERALTE—#

EDA—LDNRSA— 2 EBHTE-OOEERERELTEY. ZTOHEKRAVNERSS5ITRLET .

=54 ETH—
Y E%EA
g_st_rmw_input_buffer RMW Z#E#H A EA

g_u1_update param_flag

WY ITFERETETI5Y

com_u1_system_mode

A—HAIALATLE—FOYBZZEH
0: E—42F1Lt
1: E—4258)
3: T5—MRkKk

g_ul_system_mode

VRATLE—F
0: E—42F1t
1: E—2EFE)
2: 55—

com_u1_enable_ write

A—HANAERRESHRAT

g_ul1_enable_write

EHEEMAETA

com_ul_sw_userif

A—HANAUILTIYEZEH
0 : RMW UI
1 : BOARD UI

g_ul_sw_userif

UgIYEZREH

com_u2_offset_calc_time

BRA 7€y MEFERRERE

com_u2_mtr_pp

BHT5E—2 DB

com_f4_mtr_r

BHY5E—2 DER[Q]

com_f4_mtr_Id

BHILE—2DJdEA U F V2 VR [H]

com_f4_mtr_lIq

BHILE—2Dq#A 5V 2 VR [H]

com_f4_mtr_m

EXENY 5 E— 2 DHR [Wh]

com_f4_mtr_j

BBd 5E—4DO—4 1 F— v [kgm'2]

com_f4_nominal_current_rms

RS9 5 E—F DERE [Arms]

com_f4_max_speed_rpm

BB IE—FDREKRKIE WA [rpm]

com_u1_ctrl_loop_mode

HEIL— T Yz
0 : fZ & H{E(Not use)
1 EEFIE

com_f4_ol_ref id

d SHERERE [A]

com_f4_id_up_time

d BERIE T IED B INEEE DR E

com_f4_id_down_time

d B E R R E RS A

com_f4_id_down_speed_rpm

d BERIEFEREFGEE BHA) [rpm]

com_f4_id_up_speed_rpm

d HERETEMERREE BWA) [rpm]

com_f4_current_omega_hz

BRI R E A EIRE Hz]
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=%

5

com_f4 current zeta

BT RET R

com_f4_speed_omega_hz

i

& FE i1 % Bl A K 3 [Hz]

com_f4_speed zeta

i

B H R R R

com_f4 _speed_Ipf _hz

3

EE LPF Ay b T BIR#[HZ]

com_f4 ref speed rpm

EERESE BHEA) [rpm]

com_f4_speed_rate_limit_rpm

HERNE [rom/s] GREHIEIBEER)

com_f4_overspeed_limit_rpm

REFIPRE (WA [rom)

com_u1_flag volt_err_comp_use

BEREMEDRE

0: #|&%h

1: B%
com_u1_flag_fluxwkn_use SBOMRFIEH DR E

0: #EW

1: 8%

s_ul_cnt_ics

ICS watchpoint D R &y TR HhH > 4%

com_f4_e obs_omega_hz

BB HEE REH EIRE [H]

com_f4_e obs zeta

FEBETHEERBERY

com_f4 pll_est omega_hz

& HETE R B B K [Hz]

com_f4_pll_est_zeta MEHTEREEHRY
com_u1l_flag_less_switch_use U LAY BEZLEOHKE
i3]
1: B%

com_f4 switch_phase_err_deg

Y LRAGIEHG Y B A ATREAERE (EXRA) [deg]

com_f4 opl2less_sw_time

T LRYY B ZLEFR [s]

com_f4 phase err_Ipf cut freq

BIHHERE LPF hy b A JEIKRHE [HZ]

com_u1_flag_openloop_damping_use

F—ToN—THEELTHIHOETE

0: &M
1: 8%

com_f4_ed hpf _omega

d BhEFEEEE HPF By b4 D RIKHE [Hz)

com_f4 ol _damping_zeta

F—ToN—THEELTHIMBERRE

com_f4 ol _damping_fb_limit_rate

A—=—ToN—TEEVTHET 4 — KNy o) 2y bE

com_s2_difference_minimum

Duty D EFRRHE MR ARALZH( v > MEREBERRHA)

com_s2_adjust_adc_delay

BRBRHE A I O TABRAEH (1 v > MERERBRLA)
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£55 RMWITk /85 A—2 BHABERDEH—E
W&k EH Bt

st rmw_param_buffer_t

RMW ZE#E 3 FEE A

u2_offset_calc_time

BiRA 7ty FORHERERE

st_motor

E—S /NS A2 ADOEBERK

f4_max_speed_rpm

RRXIZEE [rpm]

u1_ctrl_loop_mode

HEIL—TDE— K (GLE HIH, 2E I 1H)

f4 ol _ref id =TI —THED dEBERIESIE [A]

f4_id_up_time Id EEMIZHD B EERDEERE

f4_id_down_time d BERIER ERE R

f4_id_down_speed_rpm dBMERIEREREMRBEE EHA)
[rpm]

f4_id_up_speed_rpm dBMERIEREMERBEE (EHA)

[rpm]

f4_current_omega_hz

BERHEREREKH [Hz]

f4_current_zeta

BERH R R

f4_speed_omega_hz

R 1 % Bl A R 3 [Hz]

f4_speed_zeta

B H I RIBE R

f4_speed_lIpf_hz

&EFE LPF h v ~ 4 7 BiE#[Hz]

f4_ref speed rpm

EERRE [rpm]

f4_speed_rate limit_rpm

EEDZEIL=FIMR [rpm/s]

f4_overspeed_limit_rpm

EEHIFRE [rpm]

u1_flag_volt_err_comp_use

BEEREWHEOERAERNDISY

u1_flag_fluxwkn_use

FOBRFHOERERED IS

f4_e obs omega_hz

BRELETREA R R Hz]

f4 e obs zeta

FEELHCRAERE

f4_pll_est omega _hz

& H#ETE R E A B K [Hz]

f4_pll_est zeta

B HEE RIBE R

u1_flag_less_switch_use

T LAY BZNEOERERENT S
5

f4_switch_phase_err_deg

oY LRFEHYY B A AREMIARRE (B
SA) [deg]

f4_opl2less_sw_time

Y LAYY B ZLEER [s]

f4_phase_err_Ipf _cut freq

RI#E3RE LPF h vy b A JEIRHE [HZ]

u1_flag_openloop_damping_use

F—ToN—THEELTHIEOEREE
NI73%9
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BER T B
st_rmw_param_buffer_t | f4_ed_hpf omega d F#EEE HPF h v b A JRERE [HZ]
RMW 252 55 257 F 485 & f4_ol_damping_zeta F—ToIN—TEZE VT HEBERE

f4_ol_damping_fb_limit_rate A—=ToN—THFE Tl
T4 — RNy I HIRE
s2_difference_minimum Duty DERKRHEAMBERAZH(I v b
EmERZELA)
s2_adjust_adc_delay BRBEEHAA IV TRBRER (1 v b
ERmERBELA)
RO1AN6858JJ0121 Rev.1.21 Page 35 of 114




RXZ27=21)

KAEARBE—2FDEHY LARY FILFIE - MCK B

516 “YVOEH

OB —EER56ITRLET,

®£56 v/ RO—E
274 % 7504 EEIE kel
r_app_main.h MAIN_UI_RMW 0 RMW Ul &R
MAIN_UI_BOARD 1 R— K Ul EH
MAIN_UI_SIZE 2 Ul Z4R AT RES
r_app_board ui.h | BOARD_SW1_ON 1 SW1 X4 vF ON
BOARD_SW1_OFF 0 SW1 X4 v F OFF
BOARD_SW2_ON 0 SW2 X1 v F ON

BOARD_SW2_OFF

1

SW2 X 1 v F OFF

BOARD_CHATTERING_
CNT

10

Fr2VIBRERDI Y M

BOARD_AD12BIT_DATA

MOTOR_MCU_CF
G_AD12BIT_DATA

12Ev ~ AD B

BOARD_VR1_SPEED D
EAD_BAND

80

VR1 FAEEAREF [rpm]

BOARD_VR1_SPEED_M
ARGIN

50

VR1 BEE<T— Y [rpm]

BOARD_VR1_SCALING_
SPEED

(MOTOR_CFG_MA
X_SPEED_RPM +
BOARD_VR1_SPE
ED_MARGIN) /
(BOARD_AD12BIT
_DATA2 + 1)

VR1 AEERT—1) U T&#%

BOARD_ADJUST _OFFS
ET

MOTOR_MCU_CF
G_ADC_OFFSET

VR1RAA 7t v HME

r_app_rmw.h

ICS_DECIMATION RX26T: 5 RMW watchpoint ® X ¥ v F[a
RX14T: 2 #

ICS_INT_LEVEL 6 RMW Z Y A4 DB E

ICS_BRR RX26T: 251 RMW D@{ER—L— b
RX14T: 5

ICS_INT_MODE 1 RMW DE{EE— F&ER

ICS_SCI_CH_SELECT

CFG_SCI_CH_SEL
ECT

HH SCI Fv I

=1 —

517 INTA—FHE - BRE
FrIVr—avBnar 749 L— 3 UIEHRIE r_app_control_cfg.h THRET HILELAHY EFT, %
EFTHINTA—RIE514FBBEILEE,

R 54 IZRIEHDHRTE - BEFlE. RMWAH 572 TLEEL, RMW DEBEIX 3 VA v I RE—kHA
K % U Renesas Motor Workbench 1 —H—X< =21 7)L (R21UZ0004) #SEBE &L,
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52 YX—TU¥ETDaA—I

VA= EDA—J)LEBFIHES 2 —IILZ@YIZFRALTE—24IHZT5FEL 21— T, &E
SA—IDA VBT I—RAPE—LEHHD AT LEADEE, DATLRELEEZT>THVET,

521 #H4gE
IR—T X ED2—IILOMEE—EEZR5-7TITRLET,

57 THR—THEDaA—IILDOHEE—E

HaE FitEA
E—FEE A—HYOEFICHLTURATLEYYBATE—2ZEHBLETS,
fREERERE VAT LREREICIY IS NEEITVET,
HlEHAXDEE REFEHCERFHOIKEDORE - REETVLET,
REFROIMG REFROMGETVET,

FIEHES 1 —ILDIERERTE BRFEME S 2—L, BEGIEES 12 —ILISHLTANT HEREEZ
HIEHDIREN S FIRLES,

Bl Y A A0 3R AR—hF -V T74 T L—2TRELEEVAHZRITTREZLT
W BEYGED 2 —ILAREOERIYIRY 21T0VFET,

522 ETa—I)LEREN
EV2—IILERRER 56 ITTRLET,

Manager module

Reference speed, parameters, etc. -
Reference value S d dul
L Control mode Interface > peed module
Application | parameter, etc. R Reference current, parameters, etc.
layer > process
(API)
State machine part

System : ___________ 1
. control
Smart configurator Event, ! State
I

|

|

X |
machine :
|

etc.
|
. Speed cyclic ) | A
Speed cyclic > interrupt Cyclic process = ———————— —
interrupt
process
Cyclic process | Current module
Current cyclic y| Current cyclic AD value get, PWM set
interrupt " interrupt
process )
_ _ _ Protectionpart

|

|

|

Over current
interrupt

I .
| » Driver module
I

K56 Yr—UvEDa1—ILERK
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523 E—FEHE

S57TICRT7 T Ur—2av/ —bREVI LDz TICHITH2REEBBRERLET A7 TUT— 3
v/ —bFRRYI b7 Tk, TSYSTEMMODE] &. TRUNMODE] [T&YIREZEEL., [Control
Config] (. VI FIT7RHATTI T4 TITHE>TLAHIHRERLTVET,

SYSTEM MODE POWER ON/

RESET

e

RUN MODE l
( INIT )

[g_f4_offset_calc_time
y
( BO

== st_g.u2_cnt_adjust]

‘ Current
O Speed
O Position
O Torque
O Voltage

[MTR.ID_ZERO_CONST
== st_g.ul flag_id_ref]

MODE
ERROR
INACTIVE ERROR
ACTIVE
EVENT ERROR
ERROR ERROR ERROR ERROR \
RESET ERROR
DRIVE
l Control Config

@ Current [MTR_LOOP_POSITION == @ current

@ Seeed com_ul_ctrl loop_mode] @ Sreed

. Position QO Position

O Torae [MTR LOOP_SPEED == O Torque
com_ul_ctrl loop_mode]

O Voltage O Voltage

K57 U LARY MLEIEIY 7 bz 7 OIREBBX

(1). SYSTEM MODE
DRATFLEMEREZRLET, HEA4R2 + (EVENT) OFEIZKY ., KEAEBRLET, VATLDE
EIREE(X., E— A2 ERENE1L (INACTIVE) . E—4ERE (ACTIVE) . EEIKEE (ERROR) AhHY E
ERS

(2). RUN MODE
E—S2DHHKEEZRLET, SRATLDKENACTIVEIZLE D E, E—2DEBRERENARS-7TDLS
I2EBBLET,

(3). EVENT

# SYSTEM MODE HIIZ EVENT AARAET 5 &, £D EVENT (2> T, YR TLBERENR 57 H D
ROESICEHLET, EEVENT ORLEEREFRELVET.

# 5-8 EVENT —%&

AR A REER
INACTIVE A—HBEICKYRELET
ACTIVE A—HBEICKYRELET
ERROR VRATLNEEEZRE LI EEITRELET
RESET A—HEREICKYRELET
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524 {RFEHERE

AFETOTSLE, UTOIS—RKEEZHL., ThETIDOSEEICRSFLEBEEZEELTVEY, ¥R
TLRERECEADAIFREMEEIRSIZSHELTILEE,

o BERIZ—
BERIS—FIN—FY9z 7ROV I Iz 7HRATHRESNET,
N—FIJx7hoDEIFILES BERBKEL) I2LY, PWMmﬁﬁ¥€¥77747h EICLEY,
Fr-. BERERAHITUME. VHE. WHERZEHRL. AR BERY I v MEZEE) ZHEEL
EIC, BEELELET (VI bz 7HE) .
BERY I Y MEIXFE—2 DEKRER (MOTOR_CFG_NOMINAL_CURRENT RMS)/) &> BEITit&E & h
E IR

« BEEIS—
EESAMTA L A\— 4 BREEEERAL. BEE (B
E

( MEZEEE) ZiRH LK<,
RAREFLELFEY, BEEY I v MEFREEEOERIED

BEVIY
R EEZEELTCHRELIZETY,

e KEEIS—
BEXERBAH T, OoN—2BREXTZERL. EEX (EBEXY Iy MEZTEHE-=5E) ZHREL
-BFIC, BEELELET, BEXY = v MEITRERBOEREDKREEFZEZE L THRELETY,

o MEEETIS—
EEIEEERAATEEZREEAL. ZEY Iy MEZHEBLEES., BRFELLES,

%59 FIURATLREHESRTE

BERLS— %EgéﬁgbﬁM] A
BEETS— EE%QE;FEW] T
BEETS— E@ﬁ;bgbﬁﬂﬂ T
EIRRRE LS iiégﬁgﬁkmﬂ TG

[E] 1. K41 oY LARY MLEHIEY 7 bz 7ERKEHSE
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525 JO0—Fv—F
Y=V ED2—I)LIEAY— b - AT AT L—RIZTEESINFEEYRAAH L THELAEED 21—
D APl #F>TUEEITL, E—24FlHEZTo-TWWET, SEVYAHLEIJO—FRLET,

5.2.5.1 ERHIEEZ Y AAHNE

ADZEHAE T & U 5AHLE
R_MOTOR_SENSORLESS_VECTOR_Currentinterrupt ()

Ui - WIHER. BIREERE
R_MOTOR_DRIVER_BldcAnalogGet ()

ERAF 7ty bRE
R_MOTOR_CURRENT_CurrentOffsetRemove ()

I>—Fzvy
motor_sensorless_vector_error_check ()

EBRINTA—LDHE
R_MOTOR_CURRENT_ParameterSet ()

SRFLOAT—HR [INACTIVE]

statemachine_status

[ACTIVE]

[MTR_FLG_CLR]

v MUIERETST
u1_flag_offset_calc

[MTR_FLG_SET]

v

ERL—TnE -
R_MOTOR_CURRENT_CurrentCyclic () ADZHMER G
‘ R_MOTOR_DRIVER_BldcDutySet ()

ERES 21— DS A—5EF
R_MOTOR_CURRENT_ParameterGet ()

UM - WHERA 7t v MlELRE
’ R_MOTOR_CURRENT_OffsetCalibration ()
R_MOTOR_CURRENT_ParameterGet ()

RSA/RES2—)LIZDutyRE
R_MOTOR_DRIVER_BldcDutySet ()

A A

«—
<

S

X 5-8 BARHEADYRAALEIO—Fr— 2 v MERBERBKREAR)
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ADZHE T B Y 5AH 0
R_MOTOR_SENSORLESS_VECTOR_Currentinterrupt ()

B, BREE R
R_MOTOR_DRIVER_1ShuntBldcAnalogGet ()

BRA 7ty FRE, SHEERFH
R_MOTOR_CURRENT_1ShuntCurrentGet ()

I>—Fzvy
motor_sensorless_vector_error_check ()

BRNTA—EDEE
R_MOTOR_CURRENT_ParameterSet ()

AT LDAT—HRR [INACTIVE]
statemachine_status

[ACTIVE]

[MTR_FLG_CLR]
To ey FAERETSS

u1_flag_offset_calc

[MTR_FLG_SET]

B —T0E

v
R_MOTOR_CURRENT_CurrentCyclic ()

ERA 7ty ~BIERE
R_MOTOR_CURRENT_OffsetCalibration ()
R_MOTOR_CURRENT_ParameterGet ()

BRES1—IAE/IFA—LIIE
R_MOTOR_CURRENT_ParameterGet ()

A A

RSA/RESa1—)LIZDutyiRE
R_MOTOR_CURRENT_1shuntModulation ()

}
ST

5-9 BARHEAZVRAANEIO—Fr— 1 ¥y MERERBKREA)

BB JIL
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5.2.5.2 ZHEHIEHEZ Y AAHNIE

EREREAZY A
R_MOTOR_SENSORLESS_VECTOR_

E— SRR
REES 2
u1_status

es (STATEMACHINE_STATE_RUN)

motor_sensorless_vector_
decide_direction ()

unE— FO5IE
u2_run_mode
v MER 5T R EEED2—LIZAT AR BEET2—ITNSA—RBE
u1_flag_offset_calc R_MOTOR_SPEED_ParameterSet() R_MOTOR_SPEED_ParameterSet()

‘ ‘ 5 FRE ‘ ‘
No

HEET ‘
MTR FLG_SET SpeedCyclicDAPIFFUiH: L SpeedCyclicAPIFF Uit L
R_MOTOR_SPEED_SpeedCyciic() R_MOTOR_SPEED_SpeedCyclic()
EEED 1A BINTA—SRE HEED 21— 55 A —5 MG
R_MOTOR_SPEED_ParameterGet() R_MOTOR_SPEED_ParameterGet()
BOOT MODE~

‘ No

DML ERHET ?
u1_encd_angle_adj_status
Yes
MOTOR_ENCODER _
ANGLE_ADJ FIN

DRIVE MODE~ ‘

THURAY b L
>
BERREAA—TN— TN BDY
BEAT

F—TUN—TEBTSTHE
R_MOTOR_SPEED_SwitchingFlagSet()

‘ ‘ BB T — 5 LR ‘ ‘

motor_encoder_vector_speed_status_select()

RN T—5 AR “

motor_encoder_vector_iq_status_select()

‘ ‘ AMTARBIER T — 5 R ‘ ‘

motor_encoder_vector_id_status_select()

‘ F—TUN—TOYEDYISTIUT ‘

u1_flag_down_to_ol

v
C e

®510 EEHEAZIYAHSTO—Fv— b
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5253 B@EREHE|Y AHUIE

BEREIYAAH
R_MOTOR_SENSORLESS_VECTOR _
OverCurrentinterrupt ()

IS—MERHFFUHL

motor_sensorless_vector_ermor_process ()

4

e

5-11 BERREENYVAANEIAO—Fr—k
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5.2.6 API

IR—OF¥ED2—ILDOAPI—EZR510IZRLET,

#= 510 API—&

API

siBA

R_MOTOR_SENSORLESS_VECT
OR_Open

RES1—IILEFERATBES2—ILDA VA VREERLET,

R _MOTOR_SENSORLESS VECT
OR _Close

RKED21—/ILE)EY MREIZLET,

R _MOTOR_SENSORLESS VECT
OR_Reset

ED2—IILOPEEFITLET,

R_MOTOR_SENSORLESS_VECT
OR_ParameterUpdate

RED1—IOFIENSA—2ZB/HLET . =, EETDE

Da—ILDHIEIINT AR EFHFEITVETS,

R_MOTOR_SENSORLESS_VECT
OR_MotorStart

E-FEBREICLET,

R _MOTOR_SENSORLESS VECT
OR_MotorStop

E—FFILREICLET,

R _MOTOR_SENSORLESS VECT
OR_MotorReset

VATLDIS—REERBRLET,

R_MOTOR_SENSORLESS_VECT
OR_ErrorSet

DRATLIZTS—HKEEZRELET,

R_MOTOR_SENSORLESS_VECT
OR_SpeedSet

BERTEEZRELEY . EEHERICEMCZYET,

OR_StatusGet

R_MOTOR_SENSORLESS VECT | RERBHRZWMELET,
OR_SpeedGet
R_MOTOR_SENSORLESS VECT | RT— I UDREZMBLET,

R_MOTOR_SENSORLESS_VECT
OR_ErrorStatusGet

IS—REEMELES.

R_MOTOR_SENSORLESS_VECT
OR_CtrITypeSet

HEMARXERELET, HHAXZEZERT S5ERIE. E—FZFL

REEICLTLEEL,
0 : & #llfE(Not use)
10 SR B I

R_MOTOR_SENSORLESS_VECT
OR_LoopModeStatusGet

HEAXEMELET,
0 : & H{E(Not use)
1 EEFIE

R _MOTOR_SENSORLESS VECT
OR_Speedinterrupt

REFEHETO ODEYAALEBEEITNES,

R_MOTOR_SENSORLESS_VECT
OR_Currentinterrupt

BRGEEETIHODENYAANEEITNETS,

R_MOTOR_SENSORLESS_VECT
OR_OverCurrentinterrupt

BERDSREE LR YAALEBETVET,
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527 AaAvI7449L— 3 iER
TR—OEDA—IILDaAV T4 L—2aViEHR—EER5-11IZRLET,

= 5-11

AVI4TL—LaVviER—E

T774I4%A

X7 0%

FitEA

r_motor_module
cfg.h

MOTOR_MCU_CFG_PWM_TIMER_FREQ

PWM @ % A < ER# [MHz]

MOTOR_MCU_CFG_CARRIER_FREQ

F ) 7B [kHzZ]

MOTOR_MCU_CFG_INTR_DECIMATION

Fv ) 7EYRAAOEE =EH

MOTOR_MCU_CFG_AD_FREQ

ADC D E)E AR % [MHZ]

MOTOR_MCU_CFG_AD_SAMPLING_CYCLE

ADC DY TY TR T—
[cycle]

MOTOR_MCU_CFG_AD12BIT_DATA

ADC D5 fEHE

MOTOR_MCU_CFG_ADC_OFFSET

ADC O] 5¥—4

MOTOR_TYPE_BLDC

EHE—4 (BLDC)

MOTOR_COMMON_CFG_LOOP_MODE

T4 FDEIEE— FEEE

MOTOR_COMMON_CFG_OVERCURRENT _
MARGIN_MULT

BERDY v ME [A]

MOTOR_COMMON_CFG_IA_MAX_CALC_M

BER) Iy MEFERRH

ULT BLDC:V 3

STM: V2
MOTOR_MCU_CFG_TFU_OPTIMIZE TFU EAREHNEDEE

MTR_ENABLE

MTR_DISABLE
SENSORLESS VECTOR_ID DOWN_SPEED | d 88 RiES B ERIIAEE (e
_RPM ) [rpm]
SENSORLESS_VECTOR_ID UP_SPEED R | d & RIEREMERIIAEE (Hh
PM ) [rpm]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_DEG

OHLRYYBZ IV %
RET B=HDEIHHIRE [deg]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_RAD

U LRYPYBZ LIS T%
RET B=ODEIRE [rad]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_LPF_CUT_FREQ

MAHRED LPF DAy b A TRAK
#
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£512 aAvI4 5 L—aviERVEE—E
€Ak 2y U MERMERREDIEE 1% MERMERBREDIGES
MOTOR_MCU_CFG_PW | CG_CONFIG_MOTOR_PWM TIMER | RX26T: 120.0
M_TIMER_FREQ _FREQ RX14T: 48.0
MOTOR_MCU_CFG_CA | CG_CONFIG_MOTOR_CARRIER_FR | RX26T: 20.0
RRIER_FREQ EQ RX14T: 10.0
MOTOR_MCU_CFG_INT | RX26T: 0
R_DECIMATION CG_CONFIG_MOTOR_INTR_DECIM
ATION
RX14T: 1
MOTOR_MCU_CFG_AD | CG_MOTOR_MCU_CFG_AD _FREQ | RX26T:60.0
_FREQ RX14T: 48.0
MOTOR_MCU_CFG_AD | RX26T: 45
_SAMPLING_CYCLE RX14T: 10.5
MOTOR_MCU_CFG_AD | CG_MOTOR_CFG_MAX_AD_DATA | 4095.0f

12BIT_DATA

MOTOR_MCU_CFG_AD | Ox7FF
C_OFFSET
MOTOR_TYPE_BLDC EEFY

MOTOR_COMMON_CF
G_LOOP_MODE

MOTOR_LOOP_SPEED

MOTOR_COMMON_CF | 1.5
G_OVERCURRENT_MA

RGIN_MULT

MOTOR_COMMON_CF | MTR_SQRT_3
G_IA_MAX_CALC_MULT
MOTOR_MCU_CFG_TF | MTR_ENABLE

U_OPTIMIZE
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52.8 &K - ZHIFH

TR—T X EDA—IILDEER - TH—
BUORAFERIZT, ¥F—

BEExXR513ICRLET, YR—O Y EDaA—ILIEFAPIDA VR
v ED 21— )LAEER(g_st_sensorless_vecton)ZE&ELET .

& 5-13 HWEK - TH—

BER T £ BA
st_sensorless_vect | u1_flag_less_switch_use oY LR Y B ZNED ON/OFF
or_control_t

- - u1_flag_openloop_damping_us | #A—F 2 IL—T & 2 E 2 J#l#HD ON/OFF
e
IHR—Tx <
ES 21— LA u1_flag_down_to_ol F—TUN—THH~DEHER T ZH
Big ik u1_state_id_ref dBMERETEORT—42 X
u1_state_iq_ref qEHEREFTEDRAT—2 R

ul_state_speed_ref

REETEDRAT—2 X

u1_direction

[EER75 A

u1_ctrl_loop_mode

HEE— FER REFIEDAH)

u2_error_status

IZ53—ART—R2A

u2_run_mode

BEE—F

f4_vdc_ad BIREE [V]
f4_iu_ad uHHER [A]
f4_iv_ad v AHE [A]
f4_iw_ad w AEER [A]

f4_overcurrent_limit

BEFHIRIE [A]

f4_overvoltage_limit

BEEHIRIE [V]

f4_undervoltage_limit

EEEHIRIE [V]

f4_overspeed_limit_rad

i85 FE | RE [rad/s]

f4_phase_err_rad_lIpf

AERE LPF f&[rad]

f4_switch_phase_err_rad

U LRYYBRZSAI VT EROLABERE

[rad]
f4_id_down_speed_rad d BHEREFERERBEE (BWA) [rad/s]
f4_id_up_speed_rad d BHEREFEMEREE (BWA) [rad/s]

f4_damp_comp_speed

REHE S #H{E E[rad/s]

f4 ol speed_rad

F—T U —TROREERE[rad/s]

st_phase_err_lIpf

AERE LPF AEER

st_current_output

ERES1—ILOEAREER

i)

st_speed_output

BEEED1—I/ILOEHAEERE

st stm

AT— I UDEERK

st_motor

—RINT A —RBIERK

RO1AN6858JJ0121 Rev.1.21

Jun.30.26

Page 47 of 114

RENESAS




RXZ7731) KAWBERBE—2DE Y LAARY FLEIE - MCK A
BER Pk EnEA
st_sensorless_vect | *p_st_driver RSANED2—IVERA VREVRARSA 4
or_control_t _ _
- - *p_st_cc ERED1—ILERA VAE VA

YR—=T ¥ *p_st_sc BEED1—ILERSA VAR VR

Eoa—)LE

BER

st_sensorless_vect
or_cfg t

K& bt

E D a—)LAIE
INTA—REREMR
BER

ul_flag_less_switch_use

oY LRYY & ZALED ON/OFF

u1_flag_openloop_damping_us
e

F—ToN—THE TN ON/OFF

f4_overspeed_limit_rpm

EEFIFRME [rpm]

f4_switch_phase_err_deg

LU LRYYBR2A I U T ERODEMERE [deg]

f4_phase_err_Ipf_cut freq

fSIFERRE LPF H v b4 D BKE [Hz]

f4_id_down_speed rpm

d ERESERERREE WA [rpm]

f4_id_up_speed rpm

d MERETEMEFREEE (HEHAE) [rom]

f4_ctrl_period

HEL—TORH [s]

st_motor

E—H/IN\TA—2BERK
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529 TV OFH
TR—CHEDaA—IILDTIO—EEEK514ITRLET,

£514 ZHO—E

ss_vector_api.h

0s

274IL% K472~k E&IE -5
r_motor_sensorle | MOTOR _LOOP_POSITIO | 0 FEHIEHE—F,
ss_vector_api.h N
MOTOR_LOOP_SPEED 1 RERIEE— K,
MOTOR_SENSORLESS | (0x0000) IS—RT—HR R, T57—75 LIKEE,
VECTOR_ERROR_NON
E
MOTOR_SENSORLESS | (0x0001) IS—XAT—2AHWBERTS—IX
VECTOR_ERROR_OVE BE,
R_CURRENT_HW
MOTOR_SENSORLESS | (0x0002) IS—RT—4 R, BEEITS—IKEE,
VECTOR_ERROR_OVE
R_VOLTAGE
MOTOR_SENSORLESS | (0x0004) IS—RT—3 R, BREIS—IKE,
VECTOR_ERROR_OVE
R_SPEED
MOTOR_SENSORLESS | (0x0080) IS—RT—32 R, BEEITS—KE,
VECTOR_ERROR_LOW
_VOLTAGE
MOTOR_SENSORLESS | (0x0100) IS5—AT—4 X, SWOBERTS—IK
VECTOR_ERROR_OVE BE,
R_CURRENT_SW
MOTOR_SENSORLESS | (0xffff) IZS—RT—HA R, T5—2— FFHD
VECTOR_ERROR_UNK IS5 —JKREE,
NOWN
r_motor_sensorle | MOTOR_MODE_INIT (0x00) DEIEEITSEEE—F,
ss_vector_manag - — S
o MOTOR_MODE_BOOT | (0x01) | EEBNEM& %17 S BMEE— K,
MOTOR_MODE_DRIVE (0x02) E—2ERFKREOHEE—F,
r_motor_sensorle | MOTOR _CTRL_TYPE_ P |0 HEMARMYEZR~< S O, LEFIE

:E_ Po

MOTOR_CTRL_TYPE_S
PEED

HEAXIYVEZR~YY O, EEHE
E—K,
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5210 NS A—ZFE -
HoTINTOTSLEFERTBEIC. 41 oN—2DEREFEATIE—FIDEREELH

B

ax &

HYFET, Yo TN TOTSLOEREEERS15ITRLET,

EY DBEMN

z515 F—BRNTA—B A VN—BFNFA—ZFFE
T74IL% X004 REE 5 EA
r_motor_inverter_c¢ | INVERTER_CFG_SHUNT_RESIST 0.010f v v MERE [ohm]
fg.h INVERTER_CFG_DEADTIME CG_CONFIG_MOTO | Tv K% 4 L [us]
(2 vy MERERKREDESR) R_DEADTIME
INVERTER_CFG_DEADTIME RX26T: 2.0f Ty K2 A Lus]
(1>v > MERBERBREHDESR) RX14T: 1.0f
INVERTER_CFG_VOLTAGE_GAIN 22.2766f BEHEAREK
INVERTER_CFG_CURRENT_AMP_GAI | 20.0f ERREA7 VIO A Y
N
INVERTER_CFG_CURRENT_LIMIT 21.4f A UN—2R—FDBREFHRD
IR E [A]
INVERTER_CFG_OVERVOLTAGE_LIM | 60.0f BEEHIR [VI]
IT
INVERTER_CFG_UNDERVOLTAGE_LI | 8.0f EEEHIR [VI]
MIT
INVERTER_CFG_INPUT_V 24.0f ABEE V]
INVERTER_CFG_ADC_REF_VOLTAGE | 5.0f MCUD7+OJERERE [V]

INVERTER_CFG_COMP_V0

RX26T: 0.564f
RX14T: 0.234f

TEREREARA V] -

INVERTER_CFG_COMP_V1

RX26T: 0.782f
RX14T: 0.391f

[EREMERRE VI

INVERTER_CFG_COMP_V2

RX26T: 0.937f
RX14T: 0.463f

&

BEREMERKRY VY

INVERTER_CFG_COMP_V3 RX26T: 1.027f BEREHERFRE VI
RX14T: 0.508f

INVERTER_CFG_COMP_V4 RX26T: 1.058f BEREHERRE VI
RX14T: 0.524f

INVERTER_CFG_COMP_I0 RX26T: 0.022f BEREHERGRHR AT

RX14T: 0.035f

INVERTER_CFG_COMP_I1 RX26T: 0.038f BEREWHERGRR AT
RX14T: 0.066f
INVERTER_CFG_COMP_I2 RX26T: 0.088f BEREHERGRHR AT

RX14T: 0.131f

INVERTER_CFG_COMP_I3

RX26T: 0.248f
RX14T: 0.313f

[EREMHERRE A

INVERTER_CFG_COMP_|4

RX26T: 0.865f
RX14T: 0.609f

[EREMHERRE A

r_motor_targetmot | MOTOR_CFG_POLE_PAIRS 4 1Bx 8
or_cfg.h MOTOR_CFG_MAGNETIC_FLUX 0.0115f 3R [wb]
MOTOR_CFG_RESISTANCE 1 [ohm]
1.32f
MOTOR_CFG_D_INDUCTANCE 0.0021f d8DA VU FY 2R [H]
MOTOR_CFG_Q_INDUCTANCE 0.0021f qQEADA U FY 2R [H]
MOTOR_CFG_ROTOR_INERTIA 0.0000032f A—43 DA F—+ [kgm?]
r_motor_targetmot | MOTOR_CFG_NOMINAL_CURRENT R | 1.13f ERER [A]
or_cfg.h MS
MOTOR_CFG_MAX_SPEED_RPM 2400.0f RRRE [rpm]

R0O1AN6858JJ0121
Jun.30.26

Rev.1.21

RENESAS

Page 50 of 114




RXZ773%Y KAMAEHE—FDEHLAAY LI - MCK A
CE] 1. BEIEERSHEOEESRECZEN,

5.2.11 wEAx
YR—C¥EC1—I)LTIHERUNMODE DA TF—ARIZEHLETIEMER. q@ER. EEFLTIhDIE
SMELEEETEISIELTRELTE—22EHMLTVET, £/-. ChODIERELZEYICEETELILET
MBI —4 U REFERL. E—2DBEBEITVET, BHERS5-12I12RLET,

[s]

[s]

X 5-12 w2 LARY MLEIFHOIRENHIEINE
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5.3

EREEHES 12—

BREHES 2 —ILIF, ANSNEBERENSRY MLEIHICHELREEZEEBREVN T 4 — KNy 2§l %
TN PIME LTHANT AEREREETEAESA—ILTT, £, YITELa—ILELTEREETRER
BERES1—ILho&ILES,

5.3.1 HgE

ERFMES 1 —ILOME—EEX 516 ITRLET.

#* 516 BREMHMES 12— ILOMEE—8

B

%ﬁﬂﬁ%h BEREREICERT 5L SEFEZTL. PWMEAEZRELET.

BRA 7ty FAE | AD TRHELA-BREOA 2ty MEZEHELET,

BEREME HABEDTY F2ALICLKHEEEZHELET,

BEARE R, WA N MLGIEZEITS OICRE LE-EREICK LT, ERERETVET . BE

RIS L CTEREOFEERETVTOERMICRLEY,

Pk PWMESIZERAL THREZRELES,
JETF 1 do D FHEH CI=-OICTFHEITEHTEEZITVET,

532 ELa—)LERKE
ED1—IILERRER 5-13[2RLET .

Current module
Current config
Vd,Vq Vd, Ve 7 Vd,Vq PWM Duty
1d,Iq reference| d/q#h |reference | JEF it referer?ce EIE | reference :S%W Vu, Vv, Vw reference =35 (uv.w)
EFRPI il DL [Voltage error compensation OFF] &
i
uvw
lu,lw =>dq \dla
) BE
¥ e
wia
Vava ref s}
,Vq reference| @
: faE mE [Votage eror ompesaton O]
Idlq HE
v =Sk 4 K _ >
5-13 BARHEED 1 —ILEBRE
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533 JO—Fv—Fh

HEES21—IILDIL—TNEBEIO—Fv— FER 514 [RLET,

ERHEIL—TFEUHL
R_MOTOR_CURRENT_CurrentCyclic()

TR EIHES 12— )Lactive?
u1_active

[FLG_CLR]

[FLG_SET]

BRETEDHRE
motor_current_reference_iq_set()
motor_current_reference_id_set()

UVWHEBFi=>dqsE iR
motor_current_transform_uvw_dq_abs()

AE-EEDHE. B
motor_current_angle_speed_detect()

EFPIH
motor_current_pi_control()

IEF S HIE
motor_current_decoupling()

EIE HIR
motor_current_volt_limit()

do#hE E=>UVWAEE T E#:
motor_current_trans

form_dq_uvw_abs ()

BEREMHERN?
u1_flag_volt_err_comp_use

[FLG_SET]

[FLG_CLR]

BEREMHE

motor_current_volt_err_comp_main()

<
hl

PWM duty EH
motor_current_mod_start()

P
l
A

ST

5-14 TRHEIL—TREIO—Fv—
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5.34 API

ERHMES1—ILDAPI—EER 517 ITRLET,

=517 API—%E

API

st B

R_MOTOR_CURRENT_Open

REAHEDS2A—ILDA VR VREEFRLET,

R_MOTOR_CURRENT_Close

REEES1—ILZE) Y FPREIZLET,

R_MOTOR_CURRENT_Reset

REHES 2 —ILOMALELE T,

R_MOTOR_CURRENT_Run

@ @ @ @

ERGIHES 2 —ILET I T4 TIREIZLET,

R_MOTOR_CURRENT_ParameterSet

ERFIEICERT 2 EMBEREANLFTT,

i

R_MOTOR_CURRENT_ParameterGet

AHEEROENZRELET,

R_MOTOR_CURRENT_ParameterUpdate

RHHED 12— LOFENSA—FEEFHFLEY,

R_MOTOR_CURRENT_CurrentCyclic

& o o

ERFIEEITVET,

R_MOTOR_CURRENT_OffsetCalibration

EMBREDA Ty FREZTVET,

R_MOTOR_CURRENT_CurrentOffsetRemove

i

ERBREA Ty MEZRWEZRLEY,

R_MOTOR_CURRENT_VoltErrCompParamSet

iy

EREBENTA—FIREZITVET,

R_MOTOR_CURRENT_BEMFObserverParame
terUpdate

GRBLA JT— \OHE S A —SEEFLET

R_MOTOR_CURRENT_HuntingSuppress

F—ToN—Thdt oY LARS MLEIREIZE Y &
ZEOHERED T ERMRNEBEZITVVETS,

R_MOTOR_CURRENT_1ShuntCurrentGet

MERZIMBLET., (1 vy MEMERBKRLEA)

R_MOTOR_CURRENT_1shuntModulation

FRVEEZTVET, (1 v MERERELEA)

R_MOTOR_CURRENT_DriverParameterUpdate

BRBREAD KA NREETVET, (1 Vv ME
HE TR )
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535 ar 7449 L—> a3 iER
BREHHE 1 —ILTEATSAY T4 L—2a ViERERS-18ICRLET, FHT SHEEOEEN
TA—RERTELTLESWL, MEAEEFXERS5-19IZRLET,

x5-18 avI74JL—YaviEHR—

T274IL%A E4ZA=E Btz
r_motor_module_ | CURRENT_CFG_VOLT_ERR_COMP EEREHEMEEES/EMN
cfg.h A% : MTR_ENABLE

%) MTR_DISABLE
CURRENT_CFG_MODULATION_METHOD ZHRAK
MOD_METHOD_SPWM

: IE3%R PWM

MOD_ METHOD_SVPWM
: ZZEfEARY ML PWM

CURRENT_CFG_OFFSET_CALC_TIME BRA 7ty FORIERFEER
E
CURRENT_CFG_PERIOD_MAG_VALUE BEARZ FE HA R &

CURRENT_CFG_PI_INTEGRAL_LIMIT_VD d BEFEIRRV]
INVERTER_CFG_INPUT_V

(RRAHNEE)IZ.
r_motor_inverter_cfg.h TEZ
LTWET,
CURRENT_CFG_PI_INTEGRAL_LIMIT_VvVQ q EhE FRHIBR[V]
CURRENT_CFG_OMEGA Ebinx ki ENEE=NER:E {3V
CURRENT_CFG_ZETA BERFIHRBEERE
CURRENT_CFG_REF_ID_OPENLOOP F—TUII—TED d8@ER
FESIE[A]
CURRENT _CFG_ID_UP_STEP_TIME d BERIESEMERBERE
CURRENT _CFG_ID_DOWN_STEP_TIME d BhE RIS ER E R
CURRENT_CFG_IQ_DOWN_STEP_TIME_INV | q #E RS ERE D%
#
CURRENT_CFG_E_OBS_OMEGA FHRETHTEREFRE KK
[Hz]
CURRENT _CFG_E_OBS_ZETA FRETHERBAERE
CURRENT _CFG_PLL_EST_OMEGA {LE H#ETE R E A ERE Hz)]
CURRENT _CFG_PLL_EST ZETA MEHTERBZEZRE
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£519 avI745L—TaViERyE—E

XY 0%

REE

CURRENT_CFG_VOLT_ERR_COMP

MTR_ENABLE

CURRENT_CFG_MODULATION_METHOD

MOD_METHOD_SVPWM

CURRENT_CFG_OFFSET_CALC_TIME

RX26T: 512.0f
RX14T: 256.0f

CURRENT_CFG_PERIOD_MAG_VALUE

1.0f

CURRENT_CFG_PI_INTEGRAL_LIMIT_VD

(INVERTER_CFG_INPUT_V * 0.5f)

CURRENT_CFG_PI_INTEGRAL_LIMIT_VQ

(INVERTER_CFG_INPUT_V * 0.5f)

CURRENT_CFG_OMEGA 300.0f
CURRENT_CFG_ZETA 1.0f
CURRENT_CFG_REF_ID_OPENLOOP 0.3f

CURRENT_CFG_ID_UP_STEP_TIME

RX26T: 2560.0f
RX14T: 1280.0f

CURRENT_CFG_ID_DOWN_STEP_TIME

RX26T: 500.0f
RX14T: 250.0f

CURRENT_CFG_IQ_DOWN_STEP_TIME_INV

1.0f /CURRENT_CFG_ID_UP_STEP_TIME

CURRENT_CFG_E_OBS_OMEGA 1000.0f
CURRENT_CFG_E_OBS_ZETA 1.0f
CURRENT_CFG_PLL_EST_OMEGA 20.0f
CURRENT_CFG_PLL_EST ZETA 1.0f
CURRENT_CFG_MIN_DIFFERENCE_DUTY 600
CURRENT_CFG_ADJUST ADC_DELAY 240

CURRENT_CFG_FUNC_DUTY_SET

R_Config_xxx_1ShuntUpdDuty
(RR—hk-a0 747 L—5E%)

CURRENT_CFG_FUNC_ADC_TRIGGER_SET

R_Config_xxx_AdcTriggerSet
(RR—k-a> o4 L—5E%)

CURRENT_CFG_FUNC_PWM_MAX_COUNT_GET

R_Config_xxx_MaxCountGet
(RR—hk-a0 747 L—5E%)

GE] 1.
LY

EMBICRHELEEKICOTIE, 512 RT—F OV T4 T L—49BTE2SRBLTLES
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5.3.6 &K - EHIF®

BERFHEDS 12— THERT HEER - TH—
A VRB VAERIZT, EFRFIEES 21— )LABER(Q st co)ZEHELET,

& 5-20 HWEK - BH—

BEHERS520ITRLET, ERHEEES 2—ILTIEAPID

BER

£

Bl

st_current_control_t

EBREEES 2 —ILE
EER

u1_active

EREHEDS 2 —ILDT Y T4 TIREE

u1_flag_volt_err_comp_use

BEREMEREDOAD/ERD

ul_state_id_ref

IRENRED AR T—F R

ul_state_iq_ref

IRENRFD QEIR T—H2 X

ul_flag_offset_calc

BRE Oty FIEDT TS

u2_offset_calc_time

BERA 7ty FARBFORIERFREERE

u2_crnt_offset_cnt

Bt 7ty FMABEEOBIE RS

f4_ctrl_period

B E HA (FRED)[s)

f4_refu utEEREE[V]
f4_refv vEREEV]
f4_refw wHHHEREE[V]
f4_vd_ref d s EEERIE[V]
f4_vq_ref qEEEERIEV]
f4_id_ref d B ERIERIE[A]
f4_iq_ref q EERIERIEA]
f4_id_ad d BB IE[A]

f4 iq_ad q B ERIE[A]
f4_lim_iq q BB HIFRE[A]
f4_offset_iu utBA 7t v FERE[A]
f4_offset_iw wiA 7ty FERIEA]
f4_sum _iu_ad u tHEREEHE[A]
f4_sum_iw_ad w HHER S FHE[A]
f4_vdc_ad BREEE[V]
f4_iu_ad u tHEIRE[A]
f4_iv_ad v BB E[A]
f4_iw_ad w B E[A]
f4_modu UBTa—T1L
f4_modv VHTa1—FT 1
f4_modw wWHET1—F a4tk
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BER pikd BrZ
st_current_control_t f4_speed_rad EE[rad/s]
f4 ref id_ctrl dEERIESE A
BAHBMES 2 —ARA |~ o EEEE“*Z 2 A
K f4_ref_iq_ctrl q MERES E[A]
f4_id_up_step dEERIEME— FEFD d BERIEFIED
Zit= [A]
f4_id_down_step dBERBLE— FRO dMERESED
TILE [A]
f4_iq_down_step qQEHERBLE— FED qBHERIEFED

ZEILE [A]

f4_iq_down_step_time_inv

qQEERBDE— PO q MERIERED

RKAERE DFE 2

f4 ol ref id T—TUIL—THED dEHERIEFIEA]

f4_va_max dq & EDHRKREE [V]

f4_ed dEEEEEEEHEE

f4_eq qEEFIEETHEE

f4_phase_err_rad AERE

f4_ol_speed_rad A—TUI—TE—FEOEERESE
[rad/s]

st_mod

ERAED 21— ILOBER

st_volt_comp

BEEREMEETD 1 —ILOBERK

st bemf_observer

EHETA JH—/EEK

st_pll_est g - REHEHEER
st_pi_id d B pi HlHABER
st_pi_iq q B pi HIEHABEE

st_rotor_angle

A— 2 FHRDOEIER

st_motor E—B T A= DIEIERK

u2_duty u utB duty RERLCRAA/Ny 7 7B 1M
u2_duty v Vi duty RERL R A8y 7 7E M
u2_duty w wE duty SRERL XA /\y 7 7 {E 1M

u2_duty buff u

utE duty SRERL SR E /Ny T 7{E 2%

u2_duty buff v

v duty RERL X &8y T 7{E 24

u2_duty buff w

w B duty SRERL SR & /Ny 7 7 {E 2"

s2_difference_minimum

PWMTa1—T 14 EZDR/MBE[ADY K™

s2_adjust_adc_delay

AD ZH#BAI8 E TORIERM [HV > b

f4_pwm_period_cnt

PWM Ao va2—FE8DhY w HEH

f4_ pwm_dead_time cnt

FvFEL LDAD D FEH

min_phase HERE HABEER
mid_phase HEREHABEER
*BLDC1ShuntDutySet Smart Configurator B~ DR A > 42 *1
*ADCTriggerSet Smart Configurator B~ DRA > 52 *1
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BiER T FREA
st_current_control_t *PWMMaxCountGet Smart Configurator B~ DR A > &2 *1

ERHIEES 2 —ILE
HEiEk

st_current_cfg_t

BEBRGIEE D 2 —ILH
/NS A —A R ERAE
EIK

u1_flag_volt_err_comp_use

[EREMETNED

u2_offset_calc_time

T?tvhﬁ%ﬁﬁ&i

s2_difference_minimum

Duty D E R H Bt R A 3

s2_adjust_adc_delay

ERREAA = U TREREH

f4_ctrl_period il 70 B £A[s]
f4_current_omega_hz BRI 1 R E B R #([Hz)
f4_current_zeta BRI EHRBZERK
f4_id_up_step dEERDOEMNE

f4_id_down_step

JdEERBLE— FEO JBEHRIESED
ZEILE [A]

f4_iq_down_step_time_inv

qQEERBDE— PO q MERIERED
RKAbERE DFE

f4_ol ref id

F—TUIL—TED d HERIESEA]

st_motor

E—H/N\FA -2 DEERK

st_current_output_t

BERHEHED 2 —ILH
HREER

u1_flag_offset_calc

ERA 7ty I35

f4_modu UBTa2—TslQ2Iv >y MERERBKRE
HFRXDH)

f4_modv VT2 —TslE 2 Ivr MERERKRH
HFRXDH)

f4_modw WHT1—T s Q2 vy MERERBZRH

HRDH)

f4 neutral_duty

o2ty FAIEROTa—T 1L

f4_va_max dg i EDEHERKREE[V]
f4_ref_id_ctrl dHMERESE
f4_speed_rad HETE R E [rad/s]
f4_ed d MFEETHEE
f4_eq qEFREEHEERE
f4_phase_err_rad AERE

st_current_input_t u1_state id_ref dEHRT—42 X

TS 2 — LA u1_.state_|q_ref qQERT—2 X

) PR 4K f4_iu_ad u FBERIE[A]
f4 _iv_ad v ERME[A]
f4_iw_ad w HBERIE[A]
f4_vdc_ad BHEEEE[V]
f4_id_ref d B ERIESE[A]
f4_iq_ref q BEIEREA]

f4 ol speed_rad

F—TUI—TE— FROREERE
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EER

£

siBA

st_bemf_observer cfg t

BREEA T —/\E
S a— L AN R

f4_e obs omega hz

FEEEHETRESRRKHR [Hz]

f4_e obs zeta

FEBETHERBERY

f4_pll_est omega_hz

& H#ETE R EH B K [Hz]

f4_pll_est zeta

B HEE RIMZRE

e_mtr_current_phase_t

AEREHAEER

CURRENT_PHASE_U_PHAS
E

U tHERIE[A] <

CURRENT_PHASE_V_PHAS
E

V*EEE./I1 [A] *1

CURRENT_PHASE_W_PHAS
E

W BB FRIE[A] 1

st_current_driver_cfg_t

*BLDC1ShuntDutySet Smart Configurator B#~DRA > 2 *1
*ADCTriggerSet Smart Configurator B#~D R4 > 2 *1
*PWMMaxCountGet Smart Configurator B#~D R4 > 2 *1

E] 1. 199> MERmERBREALOAFER,
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537 ZVOEXH
BERGIHMES 2 —ILTERATSHIIN—EER521ITRLET,

%521 w/n0—%
274IL% <o 04%4 E&IE il
r_motor_curre | CURRENT_STATE_ID ZERO C | 0 dEAERRT—2 X : dBER
nt_api.h ONST OEEE—F
CURRENT_STATE_ID_INPUT 1 dEAERRT—4 X . dBWER
BEANE—F
CURRENT_STATE_ID_MANUAL | 2 dEAERRAT—4 X : dEES
BEE—F
CURRENT_STATE_ID_UP 3 dEAERRT—4 X . dBWER
#meE—Fr
CURRENT_STATE_ID_DOWN 4 dEAERRAT—4 X . dE#WER
HMLE—F
CURRENT_STATE_IQ_ZERO C | 0 QEAERRT—4 R q#ER
ONST OBREE—FK
CURRENT_STATE_IQ_SPEED_ | 1 QEAERRT—4 R q#iES
PI_OUTPUT PIAZE—F
CURRENT_STATE_IQ_AUTO A |2 QEEBERRAT—2R . q@ERt
DJ SHLRAPYBZE—F
CURRENT_STATE_IQ_DOWN 3 QEERAT—2 R : q@ERR
LE—F
CURRENT_VERR_COMP_LIMIT | (MOTOR_MCU | EXSB£®HEHMY I v4{E
_CFG_CARRIE | MOTOR_MCU_CFG_CARRIER
R_FREQ* [%. r_motor_module_cfg.h &
INVERTER_CF | gg_
G_DEADTIME
1 7000.07) INVERTER_CFG_DEADTIME

I£. r_motor_inverter_cfg.h &
1,
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538 NTA—HSFE-FE
(a) BERTFIHRERERRRE BERBOFE

BERHWEED 12— TR, ERWHREAR KM EERFNHMRBZRMEFHEL THED7 1 o ZHEL
F9 ., ERFIHREFRRBT. ERGFEHZITOHEICHA L THRELTL LSV, ERHEE KRB
MMOETHRETETFIN, MERELERBRHEHD/ A XGLEEEBEL. B<TEHHENEITT,

ERFHRBERHE. 0.7~1.0NERAEETT, 1.0[CHEVEERETELHLEREIZHRYET,

ERFIHREABEHEERFHRBERIE. ERFIHED 2 —ILHENS A —42 R FEABER
(st_current_cfg_t) DLATERICEZHRE L. ERFIEE S 2 —ILOFIE/NS A —2 FHA API
(R_MOTOR_CURRENT_ParameterUpdate)Z £ L TIEDERE - EFHZE L TSN,

ERHERERRARKLERMNHMRBAZREE. RMW O SHEST L EATRETT .
ERHIEREERE KSR : f4_current_omega_hz (& 5-5 £8)
BRI RBZZRL . f4_current_zeta (& 5-5 1)
HEELTLIZELY,

(b) BERFIEA/NT A —FDERE

BERFHMEDS 2—ILTIE, FHEHEAPHEE—FDNNFTA—2ZFHT S0, FlE/N NS A —2%E
(R_MOTOR_CURRENT_ParameterUpdate)Z{# AL T, K/\TA—F EFHT S EMNAEETT, HRTFEIE
Bl&. ERGIEE D 2 —ILHIE/NS A —45 [ EREER(st_current_cfg_t)ZSHR 230N,

(c) BRFNEA/NT A —2 DEAERTE

BRHEHEDS 2—ILDaAT 45 L— 3 VIEHR%E r_motor_module_cfg.h THRET D EMTEET .
BELENHESGY .. DRATLEBRICERAINET., ZRETHEBILS37II/OERETSHELT
{fEELY,
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539 1 vy MMERMIZKAERANESE
BTN TOTSATHWNWS 120V Yy Y MERIZKAEFRATEAEICDOLNTHRHEALET,

5391 1o MEMBERBESAI VY

Point A to measure current

o

Up O | i i i Point B to measure current

Un EﬂQ _i ‘ P u v Wi

11 1 O;FI;THET 4
" B — =
= l ™ o‘;NFI " OFF
We I
wh I

5-15 8% PWMIREE (Bl : T1—7F 1« K/MBEfR W>V>U)

HUTNTOFSLTEMIUAZ Y FERWT, BEPWME—FTOT Y F4 A LfFE=4 PWM H
Nz & BEEETo>TWET, B5-152H%E PWM OKERE Bl : Ta—T 4 K/DEFEW>SV>U) £RLE
-d—o

.o)'k’f VEFATIEEZ7—LOWHDAMNON LTWIKELLZYET, COF. 1 v MERITHE
HE(dc)E WHER(IW)IX Ide=lw & WS BERICEY F£T,

BORSA 2 FBTIET7—LDUMEDAHMNON LTWAHKEELAYFS, COFF. Idc & UMBER(U)E
ldc=-lu EWVSBERICBRYFET, BYD1HTHS VEBR(IVEFILERY JOE—ZAMZERNT Iv=-lu-lw
EERTEFT,

H-T,. RDKRA VA, BIZEITH1ov Y MERICENTWAEREEZWMBT S EA/HENEK, =
HOBRZH/HAIENEFEET,

EROBET 2 —F 4 DRDEREAWSVSU ELBIHEETT, PWMOEAZRIZHEWNZ OX/DERIE
6/ — VDA EHOENFEETEEERYET, KAV FA. BTREHEZERBEIZ/ N2 —VIZiE-
THEDBEBRMEIELEFT DT, FNICE DV EZHADEY LB THABELLRYET, Ta—T1 ZEET
HEATIOXRNMEIRIEIDN>TNEDT., FRIZEDVTRELE-EREOREADEY B TEY YRR
BIENTREE L H>TUVET,

£522 FTa—TF4NNI—2EHREROBEEZR

Duty pattern Point A Point B
W>V>U Iw -lu
wW>u>V Iw -lv
V>W>U Iv -lu
V>U>W Iv -lw
u>ws>V lu -lv
u>v>w lu -lw
RO1AN6858JJ0121 Rev.1.21 Page 63 of 114




RXZ773) KAWBRBE—FDEHLAANY LA - MCK B

5392 1o vy MEMBRAEFETHERY HHHE

539 1IZRLI=HRIC1I v U MERICEB T 2ERAEZTIIHE. ADAVN—ADEBRIAI T %
PVWM DT a—T A REICH > THIETIDENEYET, YTV TATSLATIEUTOMETERLT
WET,

GPT M55 :

GPTE®22—/L® GTADTRA, RU GTADTRB LY XA EGTCNT AR EDAVRTIVFIZED
AD ZHBAIRERMEEICEY ChERBELTLET,

MTU D55

MTU €2 2—)L®D TADCORA, RUTADCORB LY XA ETCNT AV VB2 EDIAURTIYFIZED
AD ZHEIREREREICLY ChERBLTLET,

5393 Ta—TqRAE

5391 ICRLIEBZRLEEA I VI ERERDGEEEF 1 Vv MERICKDBRMEEITI CEMNHEF
IH. BMEPD PWM Ta—T 4 DREEHICE > TITAD BRICHAGRENERERG VA, ELCE
REZMBT D ENHEFREA, 24 IV TPERBEEGOEHICEALTUTO 2 OORIGERELTH
UEY,

(1). 227DHOUYEBEZ A I VIMEELTVDIGE

2DODEDYYZ 2 A S U TMEELTLTAD TR0 ADBEBAFHERERZWLVEEIZ. PWM D
Ta—TAIEEFET. BOLUYBRDIHEDUYBRZI A I T % ADERICHELHESEANT ST
CLETEMBEMERRLET,

(2). 24 VT BENTAIRELIEE

LROKRICPWMDEIYIBRZ R A S VT EBESEBEICTa—T4MNEL, PWMODF+ ) 7ERHD
RRICEZELTLEIHRLGBREIZAI VI ZEBESELCEN/HERFREA, COBRBIGEEFIERELN1I(Z
EWMERERDDT, PNMDYYBRZ 2SI 0T X1 ) TRBORRICHEDRICERRICHEBRZEL, TS
LDELTLET,

Carrier cycle | _—

U
V1
W

]

c

Shift shi

<

1]

|
1

=

516 Tai—T 4R
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5.3.10 AD U H
AD k) AHBRAZI VT ERLET,

Timer start 100us
" 50us >
GTADTRB/ GTADTRB/ GTADTRB/
GTADTRA/ TADCORB GTADTRAY T(DCORE GTADTRA/ TR DCORB
TADCORA TADCORA TADCORA
Carrier cycle ADC trigge! ADC trigger! ADC triggef
rom GPT/MTU / fiom GPT/MTU ftom GPT/MTU
ADC trigger ADC trigger ADC trigger
rom GPT/MTU rom GPT/MTU rom GPT/MTU
Scan Scan
AD conversion AD conversjon

. I l Motor control n Motor control I\" Motor control
Motor control routine , ,
i Scan : \ Scan Scan

AD conversion 1 AD conversion AD conversion

517 AD FYHRA VY
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54 ZHH (BREIEES 1—I)

Yo FNTOYSLTIE, E=F~ADANEEIZ/VLAEES (PWM) I2&E>TEKRLET, AT
Ta1—)LTlX, PWMDuty kEHFITWET, -, BEFARZLIFSE=0IC, EHRAZET-EEEZH
HTEET, ERHHES2A—IILOAPI ZBLTCERAOHELZRELET,

541 *%HEDREE
ARKED21—ILTIE, 2HBEO/ W RIBERBSHHAANSERTEET,

(a) IE3XKZEFAMOD_METHOD_SPWM)
ERAEMEZUTOLSICEHELETS.

v
m="g

mEHE  VIEREEE B AV A—SBREE

(b) ZZRI~% kJLZEFHMOD_METHOD _SVPWM)

KAARPE—FIDORY FILFIEICENT, —BRUICFTEZDEHEEEIEREIIELBIRICERLET,
ETAN, ZTOFEFEPWMAERDE=HDOEFRE LTHEAT S L. ERICE—FICHMINDIEEDA >
N—EBRERICHT SEEFAXRIEREERETHRKN86.7[%|EH>TLENET, £ZT. FEERIC
HEALSIBRHERETENRAELZR/MEDOTHEZEEL. ThoZzE&HEEETETENSFEELZLD
FERAKELTHERALET, TORKE. TRBORKIRBIGVI/2EELY ., BEETIXZOFEEICETF

BZEIX100[%|EHY ET,
V. V., 1
V=V, |+ar(1
4 Vw 1

» Vinax = max{vw V) Vw} » Vimin = min{Vw Vo) Vw}
V., V,,V, s UV,WHHEEIEHE
v, V)V, : PWM H£pB U VW HHEETE E(%Eﬁ/&')

.. AV — VmaxtVmin
2

TREMZUTOLSICERELET,

V}
E
= Vv PWMAERMMEEIES E: A v \— X BHEE

m:
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542 avI74L— 3 iER
EEEDa YV 74 JIBEHR—EFXXR5-23I12RLET,

£523 avI749L—TaViER—E

T774I%A E4/2=E ERE(E Btz
r_motor_module_ | CURRENT_CFG_MODULATION_ | (MOD_METH | /8L RIEZFRER SN 5=
cfg.h METHOD OD_SVPWM)

543 EEK
Tt CHERT ABER—EETR5-24IZRLET,

£R524 ETH—FE

AT EH &R
st_mod_t f4_vdc BREEE[V]
f4 1 _div_vdc 1/f4_vdc
f4_voltage_error_ratio BEERELE
f4_max_duty =RAKPWM Ta—T 4tk
f4_min_duty =/INPWM Ta—T 1tk
f4_neutral_duty PWM T 2—7 4 thehfEE

544 THUOFHE
L EECHERT ST IR —EEZR 52512 RLET,

%525 wHO—%&

274IL% X7 0% E&IE B

r_motor_current_modulation.h | MOD_DEFAULT_MAX_DUTY 1.0f BAXPWM Fa—TF 4Lt
MOD_METHOD_SPWM 0 NILRAREFBREN A X
. IE5%E PWM
MOD_METHOD_SVPWM 1 NILRATRE SR EN A X

D ZRRY RIL PWM

MOD_VDC_TO _VAMAX MULT | 0.6124f | AAEBEENSRREE~DLEH

®#%
MOD_SVPWM_MULT 1155 | sepaN 4 kL PWM RS
545 /NTA—HFHE - HE
ERBETI—YARET /A2 EHYFEA.
RO1AN6858JJ0121 Rev.1.21 Page 67 of 114



RXZ773) KABARBE—FDEHLIAANY LHHE - MCK

55 BELREHE ERHIEED1—I)

BEREMERREL. TY RIS LICLIENEROEZEEWHET HHETT, ERFIMEDS2—1LD
APIZRLTEELET,

5.5.1 *FKIJ%HI:DREE
BEM PWMZEMETIE., EF7—LDRA Y F U RFRIOERERLT H-DIC, ETF7—L2D2D
RFPRFICHTELDTY FRALERTTVET ., TOEHOERERELERICE—FICHNMENEE
FEITIEBRENEL., HEBEENBILLET, TITTORELZEBET SO, EEREMEEZEELET,

BEEREDERKEFEEIL. ERMEAEEXREINETYREAL, FRTBINT—FRFORAYF TN
ICHERFEL. TROLSLHHEZREGET, EEREMETE. TREERELFOEE/NF—VEEBRICK
CTERESEICHELET,

T BERE V]

1 1.5 2

B/ [A]

X 5-18 TBERZEDERIKFIE(—H)
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552 aYvI7445L—3 3 iER
EEEEREREDI L 74 T ER—BER526[TRLET.

x526 AT JL—LaVviER—E

T74IL%A E&ZA=E HEE £ BA
r_motor_inverter_ | INVERTER_CFG_COMP_V0 RX26T: 0.564f | EXMHET—TIL
cfg.h RX14T: 0.234f

INVERTER_CFG_COMP_V1 RX26T:0.782f | EX##ET—TIL
RX14T: 0.391f
INVERTER_CFG_COMP_V2 RX26T: 0.937f | EEMET—IIL
RX14T: 0.463f
INVERTER_CFG_COMP_V3 RX26T: 1.027f | EX##ET—TIL
RX14T: 0.508f
INVERTER_CFG_COMP_V4 RX26T: 1.058f | EEMET—TIL
RX14T: 0.524f
INVERTER_CFG_COMP_I0 RX26T: 0.022f | EX##ET—TIL
RX14T: 0.035f
INVERTER_CFG_COMP_I1 RX26T:0.038f | BEAET—J )L
RX14T: 0.066f
INVERTER_CFG_COMP_I2 RX26T:0.088f | BEAET—J )L
RX14T: 0.131f
INVERTER_CFG_COMP_I3 RX26T: 0.248f | EX#ET—TIL
RX14T: 0.313f
INVERTER_CFG_COMP_I4 RX26T: 0.865f | EEMET—TIL
RX14T: 0.609f

553 INTGA—RPE - HE
(a) BEREMEEUN IS/ DRE

EBRFIEHES 12— ILOFHIE/ S A —42 % E(R_MOTOR_CURRENT_ParameterUpdate) E UM LEFIZ, &
EREHEREDASEDNERAEE TS 5 (ul_flag_volt_err_comp_use)Z MTR_FLG_SETIZSRTET 52 &
THREEDNERICEY FT, BT HEEIE. LTS5 % MTR_FLG_CLRIZERE L T Z& LY,
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56 HEEEA TV (BRHEES21—))

TUHLARY MLGIEEITSHE. MERREMOIADAETHET ILENHYET, 770
TS LTRFREEA TV —NEFERALTLET,

5.6.1 #HEEEEREA
BEEEAF T —N\Z2FERATHHEE. FEEEZA T —NTHEL. TIHOHTE dqihE E dq@#ni
HREZREHIT S LT, LB, BEEEZRDFET.

d axis )
d axis
dq axis : % dq @h
dq axis : Hed dq il
AB A : FE dq B & HEFE dq B fIIRRRZE
(eq,eq @ HETE dq B EOFBEEER )
0 : EE
0 HEEE
€q=€" cosAb g axis
AB

. axis
eq = 'e - sinAd e:(ed,eq 4

519 #E dq# LOFEEE

5-19 KYHE dqE EDBEEARKILUTOLSICETFFT,

v:l = (R + SLd)id — O)*Lqiq + €q

Vg = (R + qu)iq + w'Lyig + €4

CCT. —w'Lyig+es. w'lyig+e,ZBENEICRITT., ThEh—d,; —-d, EBEFET,

v:l = (R + SLd)id - dd
Vg = (R + SLq)iq —d,

CIALFETFIMFEEENHERZEHLFT . dMEEABXETHEOLSIICEETHAFT.

vy R . dy

Slg=———lg +
T Ly Lyt Ly
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EXZL EIC(dBWER) EABESNEL)ZREERE L TREAEREZILITET,

. R, d v

Slg=—7—"lg+—+—

T Ly T Ly Ly
sd = sdg

CZIT. i LdDHFEEEG. deTdE. T —N\AofFEREAREX T, HERECHES MY
Kgars Kpax Z8MTT-IEZMA T, FTROKSITETET,

d v
Sig=——1lg+—+—+ Kgq1(ig — 13
d L, L, T L, ga1(la — 1q)

sd = Kgao(iqg — 13)

EXEYG EAdETROLSICEERTENTEET,

Keao
~ Ly Kea1 . s
Iy = R 76 {(1 +K—Lds)1d+K vd}
s? + (E + KEdl) s+ licliZ Ed2 Ed2
Kraz
a - L
d= dd = 3 R d KEdz {(LdS + R)ld - U:l}
S +(E+K5d1)5+ Ld

EXERDE. GEdE iy E vy EANET B 2REDHTETBZENNMYET ., -, BAF
AR v, EREFRE IF. TELOBY EBYET,

Keaz
wy, »
R
.t Kgaq
¢ =4
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dEFEETHETERDEET M U Kgr v Kpaoldop, ETEAWT, TEROELSITES ZEMNHEET,

Kgq1 = 2{gcwge — g

Kgaz = wEcLg
wge AR BT HE RE A FKEH
(o BB HTERBZRE

SOICHEDREAEXETRDLIICEESHRAFT,

1 R_ d4 v A
l =E _Eld'l'a"'z'l'KEdl(ld_ld)

1 o
dg = E{KEdZ (ig — )}

EXEY dHFEBEEHEN IO Y VHREIFR 520 DL S IZHYETS,

d + K
Ed?2

f}d (: ﬂJ* ‘['gig o ed)

LdKEdl

5-20 dEFBEEEA T —N\TOv I KEE
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Ftro, BB OVWTHRRICHET DI EMNTE, [ £ dIE. TROKSITESRT I ENTEET,
KEq1~ Kqu £, qiﬂﬂ,ﬁ'la)?ﬁﬁ’?'r T,

KEqZ
L S
~ q Eql . *
g = 76 {(1 + —qu> g+ —vq}
s+ (Lﬂ + Kqu) s+ Keqz Keqz
q q
KEqZ
3 g Lq . *
d=dg = R Krog {(qu + R)lq - vq}
q q

ERERDE. dMOBALRMEIT. [ &, 1E. iy & v, EANET B, 2RAOHTEFZZ EHHH
WET, £, BERRE 0, LBERN (X, TROBY LLYET,

w. = Kgq2
n
Lq
R
E-}'Kqu
(= —
KE 2
2 q
LCI

COZEDD, qHBEEEREROEES 1 UKo Keppld. FROLSIZEC 2 EMRHEET,

R
Kgq1 = 20pcwge — I
q
Kgqo = ‘Uﬁ"ch
wg R BT T RE R RKHK
(e FEBEHTERBZEHRY
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SHICHERBARERL, dBMBIDBE LREKIC. TEOLSICSETET,

qu(: —G)*Ldid — eq)

5-21 qBFEEEF T —N\TOvIKEE

RICHFREEIT, EENEL, . d, MO TREOKLSICHEHEET,

eq = _dd + w*Lqiq

— * :
eq=—dg—w'Lyig

€d
Af = atan <—>
€q

UE&Y., Rdq#h & H#EE dg IDRDREREANKREY FT,
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RRIC, MBREAOEHTE dq GARICRBRSEFET, RBIFE 522070y VHBEICH > TITLE
—d—O

2] A0 k| @est Ocst

=
u |

5-22 HEBMEEERO IOV HER

CCT, T2 0OHBMEON SHEMBMED FTORAIL—TEEERIE. TEDLSICETFET,

Kp
o (s) _ K1 (STE+1)
0(s) s?2+ Kps + K;

FOTE—FDREDHBMEN DHEHBUNE L COLERRI 2RROMLELGY ., BIBMLEHXERD
BB RERHBw, EBRBRBIEREXDELSIZHY ES,

wn:\/?l
[ =

2K,

WoT, MBNEHTERDFET A 2 Kp phase error € Ki phase_error & FEDE I ITEL ZEMNHESF
ERS

KP_phase_error = 2{ppWpg

— 2
Kl_phase_error = Wpg
wpp : HABALEHETE RE A K
(o - HBAIEHTE RBEHREK

UERYMNE - REHENTETLES.
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56.2 aAYI749L—La ER
FEEEA IV -0V I TER—EER527TISRLET,

£527 avI749L— a3 iER—E

Z74I% Xo0%4 RENE B
r_motor_module_ | CURRENT_CFG_E_OBS_OMEGA | 1000 FEREEA T —/\OEABERK
cfg.h [Hz]

CURRENT_CFG_E_OBS_ZETA 1 BEEEA TTF—/\ORZEERE
CURRENT_CFG_PLL_EST _OME 20 SIEHETE DEHR BIRE [Hz)]

GA

CURRENT_CFG_PLL_EST ZETA |1 FIEHE DF=RE

56.3 /NFA—FRE - BE
(a) FBEEBEA T —/\DFRE

TUHLARY MLGIETEBREEEA TS — "D TAENTHETAERES AN 0, 1 —FHEET D
INTGA=BEHYFEA
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57 EE&IEHES 11—

REFHES 2 —LEFE—INEERRICERTHAEIICHEITEES 21— TY, EEEFENANE
RITT. BRESEZHENLET., £, YITED 21— ILOBOERHEMEA—TUIL—TFEL T
i, oY LRAYYBAFBERED 12— LHIBLES,

57.1 #eE
EEHEES 1 —LOWE—HERS28ITRLET.

& 528 EEHEMES1—IILOHE—%

Hee B
2R il RERTEISERT 5L 5ERETL. BRERSEZHALES.
BRERTRE BEED1—VICEREREFEEZRELEY .

55 O MR H BIEX TE FOWRHEZERNT dgBHEREFEEZERE - RELFEY.

F—=ToN—TEFY | =T oN—TFEEVTHEDODNST A —2REETVET,
E2JHIEDEE
U LREEGY | A—TUL—THENMS Y L RAFEADOTYEZNEEZITSES 1 —ILONR
B ZHE0RE TA—EEREEITVET,

572 ETa—I)LEREH
EBEFIHMED 2 —ILOED 12— )LERRER 5-23 2 RLET,

|
Speed config Speed module
—»

SPEEd |m———————————— Id reference
reference

> [Flux weakening OFF] Iq reference
Speed .| Speed control >

|

|

|

|

|

. |
[Flux weakening ON] |
|

|

|

|

|

Flux
waekening
Control parameter (library) 1 i
(gain, speed reference, Open-loop | I “—rrr—"— _ | Szizpoioz :zzplng
etc.) » damping ctrl P >
(library)

Control parameter
(Id current, phase error, Open-loop to Open loop torque current,
etc.) Iq reference

sensorless ctrl
(library)

K523 REED1—I/ILERE

BEHEHES 2 —IILOYITED 12— THABOHERFEEA—T U IL—TEFEVTHIE, EoY LR
Py &2 EIEIL 5.8 BOMEFME GREHIHES 1—IL) ( 594—TUI—THEUELTHIE GREHIHE
EDa—L) 510U LRYIYEBEZFHIE (FREHFHEEDS1—IL) #SEIEIL,
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573 7O0—Fv¥—Fh

EEREBOIO—Fyr— &R 5-24 I2RLET,

EEL—TFUHEL
R_MOTOR_SPEED_SpeedCyclic

—RLPFZE{T
motor_filter_ first_
order_lpff

REEY1—/)lactive ?
ul_active

[FLG_SET]

EEnEE T ERE
motor_speed_ref _speed_set

IR EPIHI 1

motor_speed_pi_control

SEOHRAR?

u1_flag_fluxwkn_use

[FLG_SET]

[FLG_CLR]

[FLG_CLR]

55 6O R SR 12D

motor_speed_flux_weakening

A

®T

)

M524 HEHETO—Fv— b
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5.7.4 API

REHIHES 2 —ILOAPI—EX®KR5-2IZRLET,

#= 529 API—E&

API

i 84

R_MOTOR_SPEED_Open

FEED1—IWLDAVARAIVRAEERLET,

R_MOTOR_SPEED_Close

EVa-NLEIEY MREICLET,

R_MOTOR_SPEED_Reset

ED1-ILOMBIELETS,

R_MOTOR_SPEED_Run

EDA—INWNETI T4 TIREICLET,

R_MOTOR_SPEED_ParameterSet

RERBICERT IEREREANLETS,

R_MOTOR_SPEED_ParameterGet

RERBBEROHNERGELET,

R_MOTOR_SPEED_ParameterUpdate

ED2— OGNS A—2FZEHLES,

R_MOTOR_SPEED_SpdRefSet

BERTEEZRELEY.

R_MOTOR_SPEED_SpeedCyclic

REFEETVES.

R_MOTOR_SPEED_Opl2lessReferencelqCa
Ic

T LAY BAHERED  MEREREZEHLE
EE

R_MOTOR_SPEED_Opl2lessPreprocess

T LAY BZREZITSIOD ML EREER
LEY,

R_MOTOR_SPEED_OplDampCtrl

F—ToN—TEOEVTHEBRBLES,

R_MOTOR_SPEED_ OplDampReset

F—ToN—THEEVTRIEE) Y FLET,

R_MOTOR_SPEED_HuntingSuppress

HE Y B XD q MERETEOER A RLEZIT
L\i—;—o

R_MOTOR_SPEED_SwitchingFlagSet

HE Y BARKICEEREREICHEREERATESTS
JEEy FLET
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575 aY7445L—3 3 iER
BEEFEHES 22— 745 L= 3 VIEHR—EEKR5-30IRLET ., FHT IHIHEEDLRIENS

A—RERELTL S, MHMERRS31ISRLEY,

£530 avI749L—TaviEH—%&

T74IL4%A

X7 0%

st BA

r_motor_module
_cfg.h

SPEED_CFG_FLUX_WEAKENING

O ERBED KT
&%) - MTR_ENABLE
#%h - MTR_DISABLE

SPEED_CFG_LESS_SWITCH

OB LAYYEZFHIEORE
A% : MTR_ENABLE
#|%h - MTR_DISABLE

SPEED_CFG_OPENLOOP_DAMP
ING

A—ToN—THEELTHIEHDETE
A% : MTR_ENABLE
#%) : MTR_DISABLE

SPEED_CFG_CTRL_PERIOD

HEE AR E [s]

SPEED_CFG_OMEGA

2R B i {E R B A B R 3 [Hz]

SPEED_CFG_ZETA

B H I RIBE R

SPEED_CFG_LPF_OMEGA

EEFIERO LPF & [Hz]

SPEED_CFG_SPEED_LIMIT_RPM

2R E HIRAE [rpm]

SPEED_CFG_RATE_LIMIT_RPM

IR EHIFR [rpm/s]

SPEED_OPL2LESS_SWITCH_TIM
E

Y LRYY B ZRE(IZHD B EE

SPEED_OPL_DAMP_ED_HPF_O
MEGA

dEFREEHEERA HPF DAy b JEKREK
[HZ]

SPEED_OPL_DAMP_ZETA

F—ToN—TEUEVTHERBEREDT
T4 FEREE

SPEED_OPL_DAMP_FB_SPEED _
LIMIT_RATE

HOEERSHERE) S vAEHRAEROT
T4 FEREE

RO1AN6858JJ0121 Rev.1.21

Jun.30.26

Page 80 of 114

RENESAS




RXZ27=21)

KAMARPE—2DE Y LARS ML - MCK A

£531 avI«49L—TaViERBE—E

XY 0%

REE

SPEED_CFG_FLUX_WEAKENING

MTR_DISABLE

SPEED_CFG_LESS_SWITCH

MTR_ENABLE

SPEED_CFG_OPENLOOP_DAMP
ING

MTR_ENABLE

SPEED_CFG_CTRL_PERIOD

RX26T: 0.0005f
RX14T: 0.001f

SPEED_CFG_OMEGA

3.0f

SPEED_CFG_ZETA

1.0f

SPEED_CFG_LPF_OMEGA 25.0f
SPEED_CFG_SPEED_LIMIT_RPM | 4500.0f
SPEED_CFG_RATE_LIMIT_RPM | 1000.0f
SPEED_OPL2LESS_SWITCH_TIM | 0.025f
E

SPEED_OPL_DAMP_ED_HPF_O | 2.5f
MEGA

SPEED_OPL_DAMP_ZETA 1.0f
SPEED_OPL_DAMP_FB_SPEED_ | 0.2f

LIMIT_RATE
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57.6 &R - THIER
FEEHHES 21— IILOBER - TH—EER532IZRLET, BEEZC1—ILIZAPIOA VA E VRFE
RIZT, EEEY 21— /)LAEER(Q st sc)EEELET,

*®5-32 HEK - EH—-F1

HER

st BA

st _speed_control_t

BEE 1—/LH
EER

u1_active

ED 21— ILOFENENEIR

u1_state_speed_ref

HEEESEFRETDIRAT—FEE, XEFDT Y
OICEEHTIAT—FEEET 5,

u1_flag_fluxwkn_use

BOMKFHOERERND I ST

u1_flag_switching

U LAY BEAFIHERERD IS

f4_speed_ctrl_period

REIL—TOREE [s]

f4_ref speed_rad_citrl

HlE R DR EE R {E [rad/s]

f4_ref speed_rad

HEHERE [rad/s]

f4_ref speed_rad_manual

EEHEHEFOL—Y OEEERIEREE [rad/s]

f4_speed_rad_ctrl

HEEGEES 12— IILATERY 5FE [rad/s]

f4_speed_rad

AN ENT=EE [rad/s]

f4_max_speed_rad

=KXIEE [rad/s]

f4_speed_rate_limit_rad

EEDEALEDHIRRIE [rad/s]

f4_id_ref output

d BERIEFE [A]

f4_iq_ref output

qEHERIESIE [A]

f4_va_max dq & EDHRKREE [V]
f4_id_ad d EhEFRIE [A]
f4_iq_ad q EHERIE [A]

f4_opl2less_sw_time

Y LAYY B X LEER [s]

f4_torque_current

bILYERR [A]

st_motor E— X EHRBEER

st_pi_speed Pl #il{E A& & 1K

st_fluxwkn 53 O MR I {H &R

st_opl_damp F—=ToIN—THFE T HlEEER
st_slpf LPF F#ER
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®5-33 #EK - EH-E
BER £ A

st_speed_cfg_t
REED 1—IL#

NS A —BEETE
&R

ul_flag_fluxwkn_use

BOMKRHFHOEREREI ST

f4_max_speed_rpm

RAEE [rpm]

f4_speed_ctrl_period

EEHI D EH [s]

f4_speed_rate_limit_rpm

EEDELEDH|BRAE [rpm]

f4_speed_omega_hz

2R B il {ED R B A B R 3 [Hz]

f4_speed_zeta

R R

f4_speed_lIpf_hz

HEHIE A LPF [Hz]

f4_opl2less_sw_time

T LAYY B ZLIERE [s]

f4_ed_hpf omega

d BEEEEE HPF v b A T REIREK [Hz]

f4_ol_damping_zeta

A—ToN—TE U ELTHIHREERS

f4_ol_damping_fb_limit_rate

F—ToN—TEFELTHIHT 4 — KNy o)
Ty hE

N

BEE 1—ILA

f4 ol _ref id F—TUI—T d EHERBESE [A]
f4_id_down_speed rpm d BMERIEREREREEE EWA) [rpm)
st_motor E—4 EHRBER

st_speed_input_t | ul_state speed_ref REESAT—2RX

f4_speed_rad

ANT HIRE [rad/s]

EEE 1—I/LE
T RABER

HABER f4_va_max dqEICHITHRKREE [V]
st_speed_output_t | f4_id_ref d EHERIESE [A]
f4_iq_ref qEERIERE [A]

f4_ref speed_rad_citrl

PI#I#IZfE A 5 EE [rad/s]

f4_speed_rad_|Ipf

LPF # MR [rad/s]

RO1AN6858JJ0121 Rev.1.21
Jun.30.26

Page 83 of 114
RENESAS



RXZ773) KAWBRBE—FDEHLAANY LA - MCK B

577 <Y OFE
FEEHEMES A —I/ILOIIO0—EF%K534IZRLET,

%534 wHoO—%

T774IL%E Iy 0% E&E e
r_motor_speed | SPEED_STATE_ZERO_CONST |0 BREED21—ILORAT—FNEE, E
_api.h EsExEOBEICHEYET,

SPEED_STATE_POS_CONTRO | 1 BEED21—ILOAT—FNEHE, &E

L_OUTPUT ERENMIBHEES 2 —ILOHAE
BYET,

SPEED_STATE_MANUAL 2 EEED1—IILDRAT— FEE, FE
BRENI—FEREB/IZHEY ET,

57.8 INSA—HHAR - HFE

(a) EHEHIHRESRR KK E MEHRBOFE

REHMHMED 21— T, REFHHREEREHEREHHMRBZHZBEZAZL THEOS 1 o E2HEL
F9, EEHHREERE#HZS < T5L. BEEISRALLIESEEICNT 2EEDEEENIARALELET,
REHHREEREBIIERHHMEDFTHEH O, RETEILBRIVERFEMROEEERHED 1/3 &
BOoTWEY, REFHHRMEZERL0.7~1.0FEREEE L., E1ITHEAVIERE TRONGREIZR
UET, REDICEEERLLENOHABZTo>TLLEILY,

REFERELS R RS EREFEHRBZHREEL. EEED 12— /LIS A —2 B EAEER
(st_speed_cfg_t) DUUTEHKICEZHREL. REED 21— ILOHIE/IS A —2 ZFEFHFH API
(R_.MOTOR_SPEED_ParameterUpdate)Z#{# A L TIEDERE - EFHZE LTS,

o FEHMREAREKE : f4_speed_omega hz (& 5-33 B8)
o EEFIHRMZRE : f4_speed_zeta (F 5-33 &)

(b) REFIEHA/NS A—2DEE

BEHEES 12— T, §IEEPEE—FDINTA—2EFERTE-6H. &lE#/N 5 A —2DHE
(R_MOTOR_SPEED_ParameterUpdate) AL T. &/XTA— R ZBH TS LEMNARETT ., HREEEB
(X, BEED 21— ILEIE/NS A —5 EFERBER(st_speed_cfg_t)ZSR 2L,

(c) REHEA/NS A—2 OWEAERTE
FEFIEHMES 2—ILDaAY T4 L— 3 ViEHRE r_motor_module_cfg.h THRET D ENTEET,
BRELEESEESELY ., DATLARHBICERINET, RETHEBIES575 2B,
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5.8 BIOMRFIE CRESIHMED1—IL)

BOWRHHDOE S 1 —VEHEFHHES 2 —LOYTEL 21— TY, BEFICHAEEFOE—2 %K
B9 5E. METOXRAMEHE S BEEECHH L FRBEENRELET, T L TEEREN LMY,
FEEENBREELEL(HD. TUuHLBENMNTHL. E—2ISThLYREVERERE LA
Y. EEEEABALETS. CORMERRT DR E L THOBEHELNHY FF,

5.8.1 #EAesHA
FOMKRGETIE, dBEREZASMICHMT S LT, FEERICLIEERMOLEZINA . BER
BESLUVUEEREE TOHIMEEZRBRTEET,

ERICIIR 525 [T > T AHMERZREL., FIHEITVET,

V.
b+ | (82)
= »
v Vom = Vamax — laR

2

2
(Lqlq)
Iq

Vom © AL HIRRAE [V]
Vimax : BERY FILDOIRKIE [V]
I, : BRAY FLOKRE S [A]

5-25 FIORKRFIEICH T2 dEERBEOHER

582 /INTA—ARE - KFE

RKED2—LTI—HYLREETINTA—FEHYFRFA, RED2—ILEFEATIEEE. REE
Ta—)LOFHE/INS A —2 FEHA APl (R_MOTOR_SPEED_ParameterUpdate)IZT. S3HBRFEHND 7S
%' (u1_flag_fluxwkn_use)Z 1 IZERE L TLEE LY,
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59 #A—TUN—THFUEVTHIE GREHIEHES 1—I)

5.9.1 *%HEDREE

BEEUYLARY FLAIEITHE., BRFETEFIEEENNES L., B - REHEEDREN LA LG LM:
H, —EDJHMERER L CEGHAZRESE,. TAICH L TEEF—TUIIL—TTE—2 #RYEH
TEFT(HA—TUIL—THH), COBE—2DREE. ER. TE—2/1\5A—F(KEFT IEHREH TR
PLFET, TITHS26DITAVIHRRAICHEESBA—TUN—TEELJHlHERET 5 LT,
E—ADREBEEBL., BRETHE—FIDRELZLRESEDILENHEFET,

Aed ('Ocomp
€q —» HPF |——| Kaamp > GEEAE A ~T 1 — Ky 7)

eq: d MESEEEHEMBFREEA TV —/\HH1E) [V]
Aey: d BHEFECEIE HE EBIEB S V]

Kaamp RERTEAD T4 — NI 54

Weomp REIETEANDT 4 — KNy R E [rad/s(EXA))

K526 A—TUIIL—TFFUELTHIEIOY YR

59.2 INTA—HHAR - HKFE

AED2A—ILTA—YDRETI/NTA—FEHYFEA, RED2—ILEFERAT IEEE. T r—
ED2—IILDOFHIEINS A —42 BHH API (R_MOTOR_SENSORLESS_VECTOR_ParameterUpdate)(= T,
F—ToIN—TFEUESTHIEO TS5 5 (ul_flag_openloop_damping_use)Z 1 I1ZRE L TL E &Ly,
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510 T LAYYBZHIEH GREREES 2—IL)

5.10.1 H¢gEEREA

E—2RB%R. FEEENTDICHEERRELRECIELZECAT, LU LRAGHIHGEEI O—XF
IW—THIEICBITLET, =20, A—TUIL—THIEEE, HERENEFADLIETRMLINFELEL
E—AHMNEEL TS0, FICSEMEFICE, MERESKEL. BV LAKIHBTRICERRVEE
DNVFUITNRIDBENHYET., TDTH. MHEBRZADSET ML ZHEEL, B52TD&5%
U LAFEHADTYBZVEBZITVET ., ChICIYHREDYBZROBERRCREDNVF T ZE
WA EMNHEET,

Iy o . .

0 | L LAY YBRLE | t
I, A | (I

0 i é K
w b i e

0 i i =t
AHT i i

| e s R

ol ' . t

T TR | L LRG>

X527 oY LRYYEBZLEBEOESMEBEEDEFHA A —

5102 INT A —R R - FRTE

RED2A—IUTI—YHPBEETEINIA—F2EHYVERA. REV21—ILEFEATIHEEE. v x—Dv
ED2—IILDOFHIEINS A —42 BHE API (R_MOTOR_SENSORLESS_ VECTOR_ParameterUpdate)(Z T,
oY LRYPYBEZFIE TS 4 (ul_flag_less_switch_use)Z 1 [ZEREL TL &L,
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5411 FSANEDa1—)L

RSANEDSa—ILIZ,. Yo TINTOTSLDIRILIITIZHETEIR—SFED1—/LE MCU DRYTIS)L
27 OERTBHDAR—r AV T4 L—3%EHT DA T—ADKREEHF DED1—ILTT . KSA//1\E
Ca—ILEBEYIZHRETHIET.MCU DHEEEY L TOFATEIR—FEHROENEE—RES1—ILOLETEE
(ERTAEMNAREIZHRYET,

5.11.1 #gE
RSANED 21— ILOMEE—EFR 5-35ICRLET,

x53 FSANED1—IILOHE—E

HERE £5EA
A/D ZHED S AR—b-av 747 L—2EABBHATHER AV N\—2R—FOBHKREXEE AD
EZWELET.
PWM O duty X 7E AY—h-aV 745 L—2BEHEHRTUVW B~ 19S5 PWM Duty [EZRELE
ERR
PWM DEAA. =1k AR—h-aAr 745 L—SEHEHRT PWM B ADRKA. FLEZHIELET,

511.2 Eo a1 —)LERE
RSANED21—ILDED 21— ILERREZR 528 FSANES 12— ILERRKIZRLET .

Driver module

Driver config
—’.

PWM Duty(U/V/W) MCU register data

<&

A 4

A 4

Converter
lu, Iw, VDC SCRA%

<

PWM Control
Start/End

A 4

528 KSANED1—)LERE
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5.11.3 API

FSANED21—ILD APl —EREZ API DERBAZE SR 5-36 ITRLET,

#5-36 API—E&

API

st B

R_MOTOR_DRIVER_Open

FIANED2—ILDAVREVREERBLET

R_MOTOR_DRIVER_Close

EDa—NEF)EYNMREIZLET,

R_MOTOR_DRIVER_ParameterUpdate

EVA-ILABTERATIEHRFEREANLET,

R_MOTOR_DRIVER_BldcAnalogGet

AD TEREMIFLET . 2 Vv MEMBRREAR)

R_MOTOR_DRIVER_1ShuntBldcAnalogGet

AD Z|IFEREMELET . (1 v MERERBREARX)

R_MOTOR_DRIVER_BldcDutySet

PWM Duty DEEEZITLET,

R_MOTOR_DRIVER_PWMControlStop

PWM H{H1IZ&{F1ELET .

R_MOTOR_DRIVER_PWMControlStart

PWM #lI#1&BAELEYS .
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5114 222745 L—3 3 VIEHR

FSANED 12— DAV T4TL—2aV B —EER 5-37 ITRLET , AT HEEEOETE/N\TA—FERTE

Lm0, #1EAE L% 5-38 [T;RLET .

x537 avI«4JL—LaviER—E

T71IL4 /04

5

r_motor_module_cfg.h | DRIVER_CFG_FUNC_PWM_OUTPUT_START | PWM i 1 ZF I BE$AER TE

DRIVER_CFG_FUNC_PWM_OUTPUT_STOP | PWM i Hh% 1t %=

DRIVER_CFG_FUNC_ADC_DATA GET AD ZEHfE RIS E
DRIVER_CFG_FUNC DUTY_SET Duty Cycle S EBEHBE (2
rYUMEMERBEARDOH)
r_motor_inverter_cfg.h | INVERTER_CFG_ADC_REF_VOLTAGE AD i EEFEFERTE
r_motor_module_cfg.h | MOTOR_MCU_CFG_ADC_OFFSET AD Aot yMEHRTE

£538 avI«q49L—TaViEmyE—%

<O0%

Settings

DRIVER_CFG_FUNC_PWM_OUTPUT_START

R_Config_xxx_StartTimerCtrl
(RY—hk-av 747 L—5B%) 1 2

DRIVER_CFG_FUNC_PWM_OUTPUT_STOP

R_Config_xxx_StopTimerCtrl
(RR—bk-a> 745 L—5%E8%) *1 *2

DRIVER_CFG_FUNC_ADC_DATA GET
I voMEMERBREAR)

RX26T: R_Config_xxx_AdcGetConvVal
RX14T: R_Config_xxx_AdcGetConvVal_MultiUnit
(RR—k-av 747 L—5E%) "1 *2

DRIVER_CFG_FUNC_ADC_DATA_GET
(1 ovoMERMERBRHAR)

R_Config_xxx_1ShuntAdcGetConvVal
(RR—k-a2 745 L—5%) *1 *2

DRIVER_CFG_FUNC_DUTY_SET
RIvUMERMERBHAXDH)

R_Config_xxx_UpdDuty
(RR—bk-a2 04T L—5E%)*" *2

INVERTER_CFG_ADC_REF_VOLTAGE

5.0f

MOTOR_MCU_CFG_ADC_OFFSET

Ox7FF

GE] 1. SBFEMWICEHLLBERIZDOLTIEK, 512 RAT—F OV T4 L—49BTFTEZSRBLTLES

A

2. AX— b+ AV T4 L—EDE—FAVEKR—FRY FEFERT BEEIE. ‘XXX’ [F"MOTOR” & KX TE
LTWET, E—4avih—R Y FZFEALLBZVEAKX. PWMIZERTBHIES 1 —ILEHNAY

F9,
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5.11.5 gk - EHIF®

RSANED 21— )L TCHEATAIBEFR—EEZR 539 ZRLET . KSANED 21— ILIZ APl DA RE2 AFERIZ

T RSANES 21— )L AEEIR(g_st_drivenEEEHLET,

& 5-39 HEK - XH—K

HBIER EH BL)
st_motor_driver _t *ADCDataGet AX—b -2V T74 5 L—32BH~DKRA 4
(AD ZEHE RSB EHRTE)
~I~“5 1 /NET 21— LA | "BLDCDutySet ARX—b -2V T4 L—32BHE~DRA 242
& (Duty Cycle 2 EBE# # % E)
@iy r rEFRBREARDH)
*PWMOutputStop AYX—hk -2V T4 L—2EHE~DKRS 4
(PWM i h 22 1EBE% % 55 E)
*PWMOutputStart AX—b -2V T4 L—32BHE~DRA 242

(PWM H A EFrTEA £ 5% 7F)

f4_ad_crnt_per_digit

BERADEBART—IL

f4_ad_vdc_per_digit

EEXADEBART—IL

f4 _pwm_period_cnt

PWM hova—E#DAD Y F#(Duty RERE
#])

f4_pwm_dead_time_cnt

Tv REA LDOAY Y i (Duty 35 5E FAIER)

st_motor_driver_cfg_t

KSANED 21— ILEIE
NS A—RERTEREER

*ADCDataGet ARX—b a7 4 0 L—3EH~DRA A
*BLDCDutySet AX—b -2V T4 L—32BHE~DRA 242
Yy r rERBREARDH)
*PWMOutputStop AX—hr a2 740 L—2BHB~DERAS 4
*PWMOutputStart AYX—hr a2 740 L—2BHB~DERAS 4

f4_shunt_ohm

v U MMEHLE[ohm] (f4_ad_crnt_per_digit 5 & )

f4_volt_gain

BEELTHY A 1% $(f4_ad_vdc_per_digit StEA)

f4_crnt_amp_gain

BIREMS A V(4 _ad_crnt_per_digit S1E )

f4_pwm_period_cnt

PWM Ao v 4 —RE#DAD Y F#(Duty RERIE
#R)

f4_pwm_dead_time_cnt

Tv R4 LDAY Y F(Duty 3R E FATER)
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5116 ¥/ OFH
RSANED 21— )LDTH/O—E%45F% 540 I2RLET,

#540 wHO—%E

T7AIVE
r_motor_driver.c

<04
MOTOR_DRIVER_PRV_ADC_
REF_VOLTAGE

W=
EEBEV]

EEE
INVERTER_CFG_ADC_REF_
VOLTAGE (% 5-37 &)

511.7 INS A —S AR - HTE
(@) KSANES 2—ILEIHNS A —2 DHRE

RSA/NED2—ILTIXL, H#H/5A—425%E(R_MOTOR_DRIVER_ParameterUpdate)h s> A A t=/ 54—
AEFERALT. E—FED 21— IILERY—h VT T L—2LDBE&E T, T—EBREITVET KM\ ED 21—
JLHI S5 A—A2 3% TE SR (st_motor_driver_cfg )& > TAALET . Yo TITATSLTIE, avI45
L—2a L TERSINTUVDEDE/NTA—FREMBELTHEALTVET . REANBE X 541 I1TRLET,

£541 Yo TINTO55LEEH
EHA )Xy 0% 27 A%
*ADCDataGet DRIVER_CFG_FUNC_ADC_DATA_GET % 5-37 318,
*BLDCDutySet DRIVER_CFG_FUNC DUTY_SET (2 ¥+ v FER
BREAXDOH)
*PWMOutputStop DRIVER_CFG_FUNC_PWM_OUTPUT_STOP
*PWMOutputStart DRIVER_CFG_FUNC_PWM_OUTPUT_START

f4_shunt_ohm INVERTER_CFG_SHUNT_RESIST r_motor_inverter_cfg.h

f4_volt_gain INVERTER_CFG_VOLTAGE_GAIN

INVERTER_CFG_CURRENT_AMP_GAIN

f4_crnt_amp_gain

f4_pwm_period_cnt MOTOR_COMMON_CARRIER_SET_BASE

MOTOR_COMMON_DEADTIME_SET

r_motor_module_cfg.h

f4_pwm_dead_time_cnt
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512 AR— k-2 T74 5 L—4REF
YTV TAYTSLTIEH, AR—b a0 I74q0 0 Lb—42#FALTTO ) FEERLTWET, EH
LTWdaviR—xrr ba—H4EEICEML-BEEEHRALET,

YTV TATISLTIE AR— b - A0 T4 L— R LICRI#EORE IS —HNRRINDIGELH
YEST, YoTULTOT S LOBEICEEE LGV O, BRIF—FERL TV EVTHESLY F
Ao

5121 /v I %FE
Oy EREERS42, 54312 RLET,

% 5-42 MCU 4 O % 5% (RX26T)

A= iK%

RX26T RAM64KB /\—2 3> | RX26T RAM48KB /A—2 3 &

A0y 10MHz
VAT LY AYY (ICLK) 120MHz
BBELa—/)Ly By Y (PCLKA) 120MHz

BBELa—/)Lo By Y (PCLKB/PCLKC/PCLKD) | 60MHz / 120MHz / 60MHz

FlashIF © 0w % (FCLK) 60MHz

IWDTCLK 120kHz

% 5-43 MCU ¥ 0w 4 &E(RX14T)

A=A JBiRE
RX14T
Afvhays 48MHz
S RF LY Bv% (ICLK) 48MHz
BELa—/L% 0Ov% (PCLKB/PCLKD) 48MHz
Flash IF ¥ B 4 (FCLK) 48MHz
IWDTCLK 15kHz
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5122 A iR—R> FERTE

AT S VR—F MEREMAERI YL TER 544, R5451TRLET,

x544 AX— b -0 T4TL—EDAVR—F FERRERIY B TR v MERERBEHAR)

Hee

aAVR—%2k

RX26T RAM64KB /\—
ayv

RX26T RAM48KB 73—
av

RX14T

31 PWM H . AD Zift (BiR
BH, 4 oN\—4 BiREEEE)

Config_ MOTOR

AD 408
(R—F Ul BiEREERT)

Config_S12AD2

Config_S12AD1

FERKR— FOERE Config_PORT
REHMHEYVAARZA T Config_CMTO
WII+YF Ry 84% Config_IWDT
BEREH Config_POE

F545 RAY—hr-a0T74 L= 80 VKR—FU FERERVE T v MEREREHAN)

(R— K Ul B R EERL)

Hae aAVR—RU b
RX26T RAM64KB 73— RX26T RAM48KB /\— RX14T
a3y a3y
3+ PWMH A Config_ MTU3_MTU4
A/D %2 Config_S12AD0
(BEFRBH, 1 oNRN— 42 BHREER
)
A/D Ziasn e Config_S12AD2 Config_S12AD1

FERKR— FORE Config_PORT
REFIEEYVAAZAT Config_CMTO
MIVAYFRYIEAT Config_IWDT
BERAEH Config_POE
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5.12.3 &Y AH

BNV IAHIEHRE R 5-46, K547, R548[CRLFET,

% 5-46

E| L) AH—E(RX26T RAM64KB /A—2 3 V)

aAVR—%Tk

EIRRANE k-

B

Config_ MOTOR
QYr 2 MERERREDIEE)

r_Config_ MOTOR_ad_interrupt

AD TR TEIY A H
EYRAHLANIL ;12
ZEFEEYAH : Al

Config_ MTU3_MTU4
1oy >y MEMERBRHDIZSE)

r_Config_ MTU3_MTU4 _tgia3_interr
upt

PWM L&Y 3AH
BlYAHLAI 12

ZEENY A : FFA]
Config_S12AD0/2 HL mL
Config_PORT HL mL
Config_CMTO r_Config_ CMTO_cmi0_interrupt RERIEE Y AH
B|YRAHLANI 1
ZEENYAHA : FFA]
Config_IWDT HL mL
Config_POE r_Config_POE_oei1_interrupt HW @EROE Y AA/H HiEHE

DE| Y 5AH
B YRAHLAI 15
Z2EENYAH : ZEiIE

% 5-47

E Y AH—E(RX26T RAM48KB /A\— 3 V)

avikR—2 bk

EIRRU k-

5

Config_ MOTOR
Iy r MEMERRHDIEZSE)

r_Config_ MOTOR_ad_interrupt

AD ZHIE T Y A H
BlYRAAHLAI 12
SEEIYAH : A

Config_MTU3_MTU4
1y Y MERERBEHDIGSE)

r_Config_ MTU3_MTU4 _tgia3_interr
upt

PWM LLZE| Y 5AH
EYRAHLANIL ;12

ZEEYAH : FFA]
Config_S12AD0/2 L mL
Config_PORT L L
Config_CMTO r_Config_CMTO_cmiO_interrupt R EEHHEE Y AR
BYRAHFLAIL 1
ZEE|YIAA : A
Config_IWDT L mL
Config_POE r_Config_POE_oei1_interrupt HW iBEFRDE| Y A A

BYRAHLAIL - 15
ZEEYAH Bk

r_Config_ POE_oei2_interrupt

HAERDOEY AH
BYRAHLAIL - 15
SEENYAH : ik
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% 5-48  E|YAH—E(RX14T)

avikR—%2 b

EIRRANE k-

5

Config_ MOTOR
Iy r MEMERREHDIEZSE)

r_Config_ MOTOR_ad_interrupt

AD ZHIE T EIY A H
BYRAAHLAI 12
SEEIYAH : A

Config_MTU3_MTU4
1y Y MERBERBLHDIGSE)

r_Config_ MTU3_MTU4 _tgia3_interr
upt

PWM LLZE| Y 5AH
B YAHLARJL ;12

ZEEYAHA : FFA]

Config_S12AD0 L mL

(1>¥ >y MEMERRHDIZSE)

Config_S12AD1 HL mL

Config_PORT HL L

Config_CMTO r_Config_ CMTO_cmiO_interrupt R E I E Y A A
BYRAAHLANIL 11
ZEENYAH : FFA]

Config_IWDT HL mL

Config_POE r_Config_POE_oei4_interrupt HW @EROE Y A/ HiEH

DE| Y 5AH
B YAHLARJL ;15
Z2EENYAH : ZEiIE
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5.12.4 1 —H%— K
A—Ha— REEEICER L-BM—E %R 549 TR LET,

& 549 1—HHEEOEK—E

aviR—xT bk

Config_ PORT

RE% B
R_Config PORT_GetSW1 SW1 IKRED EX1F
R_Config PORT_GetSW2 SW2 IKRED EX 1%
R_Config PORT_Led1_on LED1 = 4T
R_Config_ PORT_Led2_on LED2 =T
R_Config PORT_Led1_off LED1 JE4T
R_Config PORT_Led2_off LED2 ;84T
R_Config_ PORT_Led3 on (RX14T ®#) | LED3 = 4T
R_Config_PORT_Led3_off (RX14T &) | LED3 ;H4T

Config_ MTU3_MT
U4

R_Config MTU3_MTU4_StartTimerCoun
t

PWM & A < h 2 hEIR*

R_Config MTU3_MTU4_StopTimerCoun
t

PWM %2 A4 < h™2 MMeiE*

R_Config MTU3_MTU4_StartTimerCtrl

PWM Hi 715 A

R_Config MTU3_MTU4_StopTimerCtrl

PWM H A%k

R_Config_MTU3_MTU4_1ShuntUpdDuty

PWM Duty 22E L X 2 EZAH

R _Config MTU3_MTU4_StartAD

AD Z BHHA R U HAE T 81 Y SAHEF ]

*1

R _Config MTU3_MTU4_StopAD

AD ZHZFIE R UEBE T EYAAZELE

*1

R_Config_ MTU3_MTU4_1ShuntAdcGet
ConvVal

AD ZHiE % B iS™

R_Config MTU3_MTU4_AdcTriggerSet

ADFTIE)HEAZ T EHRE

R_Config_MTU3_MTU4_MaxCountGet

PWM % 4 X DERARHD 2 b ZRG

Cx] 1.

1ov 0 MERBERRHDIGEEDARELET
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5.12.5 ImFERE

WFDA 227 T —RXEH|E K 550, & 551, R5-52ITRLFET,

% 550 IHFA B2 T T —RA(RX26T RAMB4KB /N\—2 3 V)

B BE
A UN—2BIREEATE P43 / AN0O03
REESEALRA (7FH0J1E) P50 / AN204
START/STOP rJILRA v F P23
ERRORRESET 7y ¥ aRA v F P22
LED1 #ilf& P21
LED2 P20
U BERAIE P40 / ANOOO
W B ERAE P42 / AN0O02
PWMHH (Up) .~ “High” 79547 P73/ MTIOC4B
PWMHAH (Vo) ~ “High” 795747 P72 / MTIOC4A
PWMHH (W) .~ “High” 79547 P71/MTIOC3B
PWMHAH (Un) .~ “High” 79547 P76 / MTIOC4D
PWMH A (Vn) ~ “High” 795747 P75/ MTIOC4C
PWMHH (Wn) .~ “High” 79547 P74 / MTIOC3D
BERBRHEDO PWM BREIEAHD P70 / POEO#

551 ImFA 32 T —A(RX26T RAM48KB /N\—2 3 V)

B g

A4 oN—52 BRETRIE P43 / ANO0O3
REESEALRA (7FHoJ1E) P47 / AN206
START/STOP RS ILAA v F P21
ERRORRESET 7y Y a2 XA vF P20

LED1 #i4 P65

LED2 #i PB5
UHERAIE P40 / ANOOO

W B E A E P42 / AN0O02
PWMHE A (Up) .~ “High” 795747 P71/ MTIOC3B
PWMHAH (Vo) .~ “High” 79547 P72 / MTIOC4A
PWMHH (W) ~ “High” 79T« 7 P73/ MTIOC4B
PWMH A (Un) ~ “High” 79547 P74 / MTIOC3D
PWMHAH (Vo) .~ “High” 795747 P75/ MTIOC4C
PWMHH (Wn) ~ “High” 79T 47 P76 / MTIOC4D
BERBHEDO PWM B2EILEAD P96 / POE4#
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& 5-52 WHiFA 22T T —R(RX14T)
B B ¥4

A4 oN—3 BREERIE P11/AN102
REEREANRA (7FH0J1E) P10/ AN103
START/STOP rJILARA v F PD7
ERRORRESET 7y Y a2 XA vF PE2
LED1 #i4H PD3
LED2 i PD4
LED3 il PD6
U HERAIE P41/ ANOO1
W B E R E P40 / ANOOO
PWMHAH (Up) ~ “High” 79T 47 P73/ MTIOC4B
PWMHAH (Vp) .~ “High” 79547 P72 / MTIOC4A
PWMHH (W) ~ “High” 79547 P71/ MTIOC3B
PWMH A (Un) ~ “High” 79547 P76 / MTIOC4D
PWMHAH (Vo) .~ “High” 79547 P75/ MTIOC4C
PWMHH (Wn) ~ “High” 79547 P74 /| MTIOC3D
BERBREEO PWM RARELEAS P30/ POE11#
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5126 ¥/ 0OF

2=
xR

E—ARAa iR—RY MDBHBATEIE—RECa—)LATTIO—EER 553, R554(CRLZET,

% 5-53 <4 O—&(RX26T RAM6B4KB /3A— 3 >/ RX26T RAM48KB /A—2 3 V)

_AD_FREQ

T74IL% 0% EEE wE
Config MOTO | CG_CONFIG_MOTOR_ | 120.0f PWMAA<ThHr4s0vsy
R.h PWM_TIMER_FREQ [MHz]

CG_CONFIG_MOTOR_ | 20.000f A A T EERELR B KkHZ]
CARRIER_FREQ
CG_CONFIG_MOTOR_ | 2.000f Tv K& A Llus]
DEADTIME
CG_CONFIG_MOTOR_| | 0.0 B Y SAHFEB| = E%K
NTR_DECIMATION
CG_MOTOR_CFG_MAX | 4095.0f AID T—42 B XIE
_AD_DATA
CG_MOTOR_MCU_CFG | 60.0f A/D Z#24 0+ 4 [MHz]
_AD_FREQ

% 5-54 <4~ O—E(RX14T)

T714IL% E47A=E E&EE =
Config MOTO | CG_CONFIG_MOTOR_ | 48.0f PWMAA<ThHr4s0vsy
R.h PWM_TIMER_FREQ [MHz]

CG_CONFIG_MOTOR_ | 20.000f A A T EERELR#kHZ]
CARRIER_FREQ

CG_CONFIG_MOTOR_ | 1.000f Tv K& A Llps]
DEADTIME

CG_CONFIG_MOTOR_| | 0.0 B YIAAREE| = @5k
NTR_DECIMATION

CG_MOTOR_CFG_MAX | 4095.0f AD T—4 & XiE
_AD_DATA

CG_MOTOR_MCU_CFG | 48.0f A/D Z#:4 0 4 [MHz]
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6. U MILFHIE7ZILT) X L

6.1 KAMEREE—2DOBHETIL

6-1 D& S BEZLBIROHERAMERF o KABEBERHAETE—FOBEEAEKE. TROLIITKRT &

6-1 3HKAHERHAE—2 OHIK

Uy Ly du
Wwl=Ry|lv|+p|Pv
Uw iw ¢w

cos6

du L,
¢v - Muv Lv
¢W Mwu Mvw
Uy Uy, Uy SARERE BT
iur iv: iw : %*H%Fﬂ%%éﬁ{ﬁ
buws Pyy Py, - AR EENE T BHASHLR
R, : BARERE T

M’U_‘U MW'U_ lu
My || iy | + ¢ |cos(8 — 2m/3)
Ly 1liy

cos(6 + 2t /3)

Ly Ly, L, : SHHACA VX7 2R
My, My My, - AR AR FA NG A
Y KA K D B BHASHE R D e KA

6 : URHDN S DK AMEAT ([Bldisf) DS
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6.2 KAMARYHE—FDdqHETIL

ARG MLEIETIE. TR0 33U, v, WEZREZERD 24, QEERTERLET., BEFO 3EELE
(. KABMEOO—42(CRAAL CEEET 2 2 HEBICERIN B, HRMICEFHREL. BRI
2ONEREBKLE LTRSS ENTEET,

2F8(d, Q)RR BEFOKAEEDOHRNNIB)ARICAHMZETESD. dE#MNSHEO DIEHRIC 90 B
AEFRZq#MELFET, dqEFERN O RIKABBRAETE -2 DEEARXETILHICUTOERIT
NERWVET,

N
=

6-2 2HERE—FOHZ

2 l cos@  cos(@ —2m/3) cos(6 + 2m/3)

¢= 3|—sin@ —sin(8 —2m/3) —sin(@ + 2m/3)

LREOEFREMICEY dqERRTOEEABRREUTOLSICRT CENTEET,

I R R | S
Vgl — wLg Rq +pLgllig WY,
va, Vg - dqliliE BT Lo Ly dgBiE A &0 22

g, iq : dqﬁﬂiéﬁff%%%%(ﬁ _ + 3(La - Las) L. =1 + S(La + Las)

Ld_la 2 q a 2

R, : A HHEM T DT N I "
Y, IRABEANT K 2 R BHSEOR O F2 4 fE

w : AEE
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UEEY, #BIELTWS 3HEEFISHEN TR, BHEFTHHIRKAEABERHALTHEHEIEL TS
2HOBEEFICHENAERICRALT ZENTEET,

E—RICELD LI DRESEEBRAY MILEBRFERERDONELY TEEDKSITKHET, CD
XDEDE-BEZI TRy LY, BDEZEEYSI2 VA MY ERUET,

T = Pu{aiq + (La — Ly)iaiy)

T:%&—X% kL7 P, : Mxi%K

dEh & qQEIDA VIV 2 VADENENVE—F ZRBUSBVE—RERVES. COBE. V3752
ARMLYIE0ICEEZDT, qEBRICEFALT ML ERELQGYET, CDF=H, q@ERZ MLV ER
ERESRERHYET, —AH, dBERIF. TORESZELSEDLZLETHENLKAHRBEOHERDOKRE
SHNEELTVEADESICRGESBEET SO THMBEREFESEAHY FT,
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6.3 N ML ATFLEaY FA—F
EEHEYRATLALAD IOV IROFELUTISRLES,

‘e + L2 Vy,
w* 1a"=0 ] *i Current ’_ dq Vol pwm M
Speed | 'a" | PI + Vgt UvwW Vs R \
PI Ll ,+ » » A4
w A I A iA Vq** Vd** Ae m
q d decoupling Pl
control w 0
A A 4
I ig ig dq iy
i i iw
o2 4 UVW |«
Speed
detection

X 6-3 NI MLFIEHODOSRATFLTOY S5

6-3D &S ICEERBL AT LAITEEHEHR EBRHEMRICE OTERSIATVEY, ChoDVRXT
LIF—RREGPIFEED Y FO—S5ZFEALTERSA. TAETROPI22 FO—507 1 VIEFFE D HIH
BEEZRRT S-OISEYICRAT IRELAHY ET,

Ff-, VATLITOYIEPDOIETFHEIE (decoupling control) 70w o Tlk, E—4AEEET D &I
FOTHRETHFEERRY,, v, (TRERXBH) %, BHOBEREBEEICT+—FI+T—FLFET, ThIT&L
YEEFIH R TLOBWNVGESZERT A EEHIC, dEIE qEMEMITICHIMTEE£T/EELET,

v:l* = —Q)Ldiq

Vg = w(lgig +Yg)
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6.3.1 ENk i EXE S

E—ADESHLTEENSERFBREZETIELET ., BEFISAIVIIERRESA VF I Z VRALTERT
CENTEDRRSD., T—2OEEFETI/IVE. —2M7% RLEIEEOEEBEH L THREET,

AV hA—JFPIFIHZEERLT. ERGEERE, R6-4DE34T4— RNV IGHIHRTRT LN
—Ggi—a—o

i v i o
Input Ki 1 utput
Kp + > Current
c‘;(r(':)nt S R+ Ls Y(s)
Controller Stator Model
REIEF A IILDIEHR[Q] LEEFIAILDA EI 2 U X[H]
Ky: B PO T A BRPIHEOESTA >

6-4 BREIHZRDETIL

Y. E—2BEAEFORE LEBIE L CTERGIERD PIHIES 1 &HREHFLET,
ERHEHROBAIL—TEERBIIUTOL S ITROLNFET,

K
X() 2.1 Kay. | Ka
S +Kb(1+ a)s+Kb
Kya L
fi=fpa, ko= K=g

T, FRZEFDO2RENRO—MAFTELENRYESERT CENTEET,
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ZLTERFHROGER#Z. FREF D 2RENFO—MALFEHLRT S L. RAD K S GEKRAM
"TonzxEd,

w§(1+wiz) gb(1+ >)

52+25wns+w%@32+_(1+_a)s+&
Kb a Kb

,  Ka 1 K,
wnzK—b, ZCwn=K—b(1+?>, w, =a

UE&Y. BERKHw,. BERH]. FRAKHw, . TEDBYEERT CENTEET,

K, ¢ 1 (1+ Ka) w2,
w,, = -—, = —), w, =qQ=-—-—-—-———
n K, o [Ka a z 2{w,L — R
b Kb
SO EMSERPIUEES A UKy currents Ki currentl$ REDES 12 Y ES,
— — — .2
Kp_current - ZCCG(*)CGL - R: Ki_current - Kp_currenta - (‘)CGL

Weg: EE,I)IL%“ fﬂ] % @;ﬁn l&ﬁ

oo BRAIHRBZZRE

£ T, BRFNEHRD PIFIHEHT A (. wee &l [CKYEBRFAIRETHALAZ ENAMNYET,
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6.3.2 EEFIEFRDKRE
E— S DOEWMHTRHENCEREFHREETIVELES . HEROEFHEXLY ., EBHRO ML KIZE
READELSICEESREFTT,

T = ](bmech
JEEEFA T =%, 0pecn MW ARE

ChIZHLT, BREDOMLIRKE, TRy FMLIDAEZERTNE, REAXDELSITHVET,

T =PpY i

NEZREBRRD2DOD VIR EFEZE, BHEAREIRXDLSITEEREEFT,

_ Pnl/)a .
Wmech — T lg
Wmech TEM R E

2T, INAREHERICEFIE—FETIELGYET, £ a2 bA—FEPIFIEZERAL
T, FEFHEHREZ, H65D0L53GT74— NV IGHIHRTRYT EATEFT,

w iq w
Input Ki Pn ¢a Output

Kp + —> Speed
Speed P s Js 5(5)
X(s)

Controller Plant model

X 6-5 HREHHRODETIL
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ZCT, E—FNNTA=EP, ¢, JZBRMELT, EERERDPIHIETA UFHRELET, £F(X. ¥
AT LDGERBEROET,

REHBROFAIL—TEEBRBILUTOLSITKOONET,

S
Y (s) Kya (1 + E)
~X(s) s+ Kps+Kpya

Fr. FEREFDO2RENRO—MATTENDRYEERT I ENTEET,

osTal1*3)
s?2 4+ 2{w,s + w3 W,

ERHERERAKIC, ZEFIHROCEEREZ. FREZH O 2RENRO—MA LFERERT H L. KRR
DESBERKNGELONETS,

S
wi(1+s/w,) o aky (1 + E)
s2+2{w,s+wi 52+ Kps+ak,
_ Kpapnl/)a Kanl/)a

] ) chn =Kb =Tl

w, =a

UE&Y., BERAKS0,. BERE(. FREAKH0, L. TENDBYEERT CENTEET,

K aan,ba 1 K Pnl/Ja Wy
Wy = = = —

) 2¢

SO EMND PIHEIET A VK, speeds Ki speea 13+ REDEIITHYETS,

2
K _ 2056ws6) K K v = wsc]
p_speed — ’ i_speed — Dp_speed -
I n’aba nlpa

wsq R Bl 2% B A IR
{se RBEHIEH R B R R

Lo T, EEHEROD PIFIEHT A UIE. wge &l ICKYREFRETHLHZ EADMYFET,
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6.4 #H@WEIOvo/H
X 6-6 ICHIRBEEA TH—NEFRW =LY LARY MLEIEIZE T 54— T2 IIL— THIERO H#H D
Ay YRERLET,

. + vy d \ Vv
i q 4| Voltage |5
s |~ - -~ - 1 . Current 1l_ v, error ﬂ) SVPWM M
iq*=0 —:—)O 1] g Pl + Va[Voltage N V_> Compen [y, | Modulation —\
Openloop to Senserless '—PO/O_E_ + Limit uvw -sation T
itchi 1
Switching Control TF-- iindA Vg Vo e:
A A A q
Decoupling |
Control

A S W ¥ Integration . ] i

1 ldg'|w 1

q A ® d dq <«

iq ‘IW
R uvw|<*
. + Vq'| Ve
w >
wcomp VY V \ 4
€q
Qpeiocs
ping Observer
Control
e
q Ae

6-6 LY LARY FLEEOHEIE T Oy Y R(A—T v IL— THIER)

6-7 ICHFRBEA THF—NZAVE VY LAARY MLGHIEIZE T2 o8 L XFIEHEE(EREY O—X K
W— Tl OFIE IOy VEERLET,

. "’: , v dq Vu | voltage |V
w* Speed lq g Flux- j* Current - z::: C:":’?e ZL': Mszplwt"w M
> i Vqi ompen lodulation
> PI weakening q. > Pl + - a VE:::SE =S UvVW v—‘”} -sati':m L’b o—\
A . - dek Sk
wI “’T i idT i ia] Ve |Va 9:
Decoupling
Control
L ] AN A ) () i
ig*| 1la"|w i v
L a}d — dq <
iq iw
uvw (<
Vo'l vl
8 vV _V A4
Angle & Speed | A0 BEMF
@ i < Observer
6-7 EUHLAAY MLEIHOFIE T O v Y B(t oY L XFI#HE)
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7. HERER

AETRIABRBRE. 21 BFEERBRBEICEVTAEEZT>-SEETY,

71 7O LYA4X

YoITLTATSLDTATILYARERT, RT2ISKRLET, A2/ 1 SORBEILEEICHL
T. &BEIEL AL 2 (-optimize = 2)IZHRE L. HBEILAEZI—F - 4 XEHDOF B b (-size)ITREL T

WEd,
R71 TOU9SLYA X2y MERERBREAR)
H4 X
AE RX26T RAM64KB RX26T RAM48KB RX14T
N—o3ay N—o3ay
ROM 24.3 KB 24.1 KB 21.1 KB
RAM 9.8 KB 9.8 KB 5.7 KB
ARy BITFERDRXIE 324 B 324 B 228 B
AEAYO AL XDEEE 5120 B 5120 B 1536 B
£7-2 TOUSLYA X1y MEREHRBREAR)
H4 X
AEY RX26T RAM64KB RX26T RAM48KB RX14T
N—o3y N—o3y
ROM 25.1 KB 24.8 KB 21.7 KB
RAM 9.8 KB 9.8 KB 5.8 KB
AR EITHERDRXIE 328 B 328 B 232 B
AEv A4 XDEEE 5120 B 5120 B 1536 B
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RXZ27=21)

KAEARBE—2FDEHY LARY FILFIE - MCK B

7.2 CPU&TE

BHIEEEAD CPU NEREEBREEZR 7-3. XR7T4ITRLET,

x7-3 HlEIL—TELECPURARE 2L vy MEMBERBREAR)
CPU Board FlE L — Ti2%E il B A JLIBEERE | CPU A&fER
RX26T RAM64KB /A —< 3 > ERHIEIL—T 50 us (E51Z 0ME) | 13.1us 26.2 %
RESIEHIL—F 500 us 3.6 us 0.7 %
RX26T RAM48KB /A—Y 3 > TRl —F 50 us (5= 0[E) | 129 us 25.8 %
REFIEIL—T 500 us 3.4us 0.7 %
RX14T TRl —F 100 us (I51Z= 1 [E]) | 32.6 us 326 %
EEFIEIL—T 1ms 9.4 us 0.9%
x7-4 HEIL—TECPUARE 1y MERERBREHAR)
CPU Board HlEIL— i85 il 0 2 £A MERRER | CPU 87X
RX26T RAM64KB /A —< 3 > ERHIEIL—T 50 us (E51Z 0ME) | 15.1us 30.2 %
REFIEIL—T 500 us 3.2us 0.6 %
RX26T RAM48KB /A—Y 3 > TRl —F 50 us (5= 0[E) | 15.0us 30.0 %
RESIEHIL—F 500 us 3.2us 0.6 %
RX14T BiR&lEIL—T 100 us (151 = 0 [@]) | 37.8 us 37.8 %
REFIEIL—T 1ms 9.6 us 1.0 %
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RXZ773) KABARBE—FDEHLIAANY LHHE - MCK

7.3 EIERR

HEBREREL LT, Yo7 7055 LRX26T RAMBAKB /A—2 3 ) THIEIL -BD K ERLET, &
FEHIfEEFIZ 2000[rpm]IZ C—EREEL L -BORET—2 £ HYET,

R75 BAESEH

IEH & -
BRI 1 R B R 300 [HZ]
EE.I)IL%'“£“%IJ&E1¥§& 1
TR 5 7 10 R B R 3K 3 [Hz]
HEFIEHRBRR R 1
RE 2000 [rpm]
=koi — BARTER

REFEHETOBERER 7-1I12RLES,

Scope Window E &3
m Zoom1 ‘ Zoom2 ‘ Zoom2

Save Load |(All © Double Scope Capture  Acquiring Data =

Cursors

Time/Div 100.00m Mode

A
v Auto v ELOE

. - A
Rise v Source Position  100.00m &

Sample

ChannelName Val/Div  OffSet Max i Ver-A Ver-B Hor-A Hor-B

| | Stop

Ch #2: g_st_sc.f4_speed_rad 200.00 0 2.104075E+002 2.084350E+002 2.094728E+002
Ch #3: g_st_cc.f4_ref_iq_ctrl 500.00m 0 1.339574E-001 1.321177E-001  1.330865E-001
Ch #4: g st_cc.f4_iq_ad 500.00m 0 1.596861E-001 1.092643E-001  1.325327E-001 Smoothing

5: g_st_cc.f4_iu_ad 200.00m -0.7 1.080180E-001 -1.178672E-001 -9.145552E-004
Ch #6: g_st cc.f4_id_ad 1.00 -2 3.655279E-002 -3.083282E-002 8.411536E-004 Channel Setting
Ch #7: g_st_cc.f4_ref_id_ctrl 1.00 -2 0.000000E+000 0.000000E+000 0.000000E+000

Graph Setting

Set Color

XK 7-1 EoHLARY MLEIEZ B L 1= 3EE s 5

ERE &M
EIE5ERE : 55 EE 2000 [rpm]
RIIER -
B . BRHIRE [rad/s], (200rad/s / div.). AL > : {55&EE [rad/s], (200rad/s / div.)
77 . q EERIESIE [A], (500mA / div.), % : q #ER{E [A]l, (500mA / div.).
Ers  dEEBERESEIA]L (1A/div.). B : dEEFRME [Al, (1A / div.)
#% : UREERR [A], (200mA / div.)
% : 100ms / div.
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8. SEEH
¢ Renesas Motor Workbench 1—H#— X< =27 /)L (R21UZ0004)

e MCK-RX26T —H#—X<v=a7JL (R12UZ0111)
e MCK-RX14T 1 —H#—X<v =27/l (R12UZ0192)

e RY¥—Fbta2T745L—42 21—HY—XT=a7J)L RXAPIIT77LR#E (R20UT4360)

e RXAY—h-a2T7450L—42 1—H—5A F:CS+#E (R20AN0470)

e RXAY—h-a2T7450L—42 1—H—5A F:e?studiofm (R20AN0451)
e RX26T U )—T aA—H4—XI=a7)L N—F2xz7#H (RO1UH0979)

e RXUTHNL—T A—H—XI=a7I)L N—FDz7#H (RO1UH1126)

e MCB-RX26T Type A 1—H#—X<v =27/l (R12UZ0112)

e MCB-RX26T Type C 21 —H—X<=a7JL (R12UZ0127)

e MCB-RX14T —H#—X< =27/l (R12UZ0191)
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WETRC 8%

BETAR
Rev F17H R—= RA 2k
1.00 May.30.23 — MR FEIT
1.10 Aug.29.23 — {£A MCU :Bi0 (R5F526TACDFM)
1.1 Jun.30.25 P1 WRY I b9z T7DIN—230 7T

P4 £R21ER22DFH
P6 222FEMmEM

P7 22.3EMmEM

P9 JP11 DEREEREAD BN
P11, | BREEDEE

P12,
P13, P15
1.20 Jan.30.26 —_ {#FH MCU 851 (R5F514T5AGFM)
121 Jun.30.26 — | BREBEL IY—/\OFEAEBERXIAT)
 ERBEOES
FE—ANTA—EIDER
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERRE
CMOS #RDE Y RV DIFEFHELREZOLMNF TS, CMOS HRIFEVHEBERICK > T — MERHIEZE LA LAHY FT . EROE
AOBICIE., BHAHEFHESICERALTVSEEEO FL—OIADUr—X, SEHOREM. 2BV —XGLEEFAL. AL TIRICET—
REBLTLESY, FS5RFYIREICHELIZY., HFEMo7Y LBEVTLESL, iz, CMOS G E#RE LzAR— FIZTO2WLWTHEHKDIEK
WELTLEELY,

2. BREAROLE
BREAL. HROKEEIFETT.,. BREARICE. LSIORNTEEROKEITEETHY. LR IDEELEIHTFOKREEITETT ., S
Yty MEFTY LY FTHRGDBE,. BREANS Y £y B ERICHEL2ETOHME. IHFOREBEIBFRAETEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOMNDE—EBEICET HFETOHM. HTFOKRBIIRIATEERA,

3. BRAIEICBITHZANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT Yy TEREANLGVTLEIL, ANESVOARATLT v TERISDBFEAIS
LY. BREMEZSISEILIZY. REERNSRNAABRTZLLI RV T IEENHY ET., ERGDIC TERAF IBICBTHIAAEST] I2D201\T
DEBOHIHERIE. ZTORNBEEFH>TLIEEL,

4. REEMAHFOLE
KRERAHFIE. TRERFFOLE] ITH-H>TURELTLE XL, CMOS #RADANFHFDA D E—F LV RIE, —fRIZ. N A VE—FVREH
TWFEYT, KMEAmFERABRETHMESE S L. FERRICKY . LSIFLO/ 4 XAHMESN., LSIRSTERERMSRNZY . ANESLEHE
SNTREMEFECTBANHYET,

5. yBvIz20LT
Uty b, 70y IRRELEEZ. UEy FEEBRLTCESY, TOJSLERTHROI OV IPYEZRE, YIVBEZXEIOVINREL:
BICUYBZTLLLEZEN, Yty M SNERIRTF (FENHRIRER) AV -0y TEEZHBT LIV RATATIE, VAV IR+HHRE
Liztk. Uty FEREIRLTLESY, . TRV S LOEDTHRRIERF (FIFMBRIEREEK) 2RV 0y (ICHVEZRHEE. 1Y
BREOIOAYINTRRELTHOYIYBEZ TS,

6. ANHTOEMKR
AR/ A RORGFRIZEZDBEREAERBEORREICLGYEIOTEELTLCLESL, CMOSHEEDAAN/ 4 XIZEIEEL T, Vi (Max.) »
5Vin (Min.) ETOEBICELEEDLSHWIGEEIE, RBELZSIZFECIBNLAHYET ., ANLRLPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ ARXGERALHVESICEALTESL,

7. UY—TTF7FLR (FHEE) OT7 I XELL
YHF—TF7 FLR (FHEE) O7 I EREZ2ELET, 7 FLREEICIE. [FROMEHERICEIYMSTENAT VNS YUHF—T7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IVEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,

8. HEMOMEEIZONT
BEZORGLERIEFETLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TEEENES L. T35y
DAAEY, LATV RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 1 XBREFELENRLDIGEEN
HYFET, HELNESHRICEFTTE5EE. BLORRKITEICORATLFHERBRERBEL TSI,
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LT E, EHELF—BE[HT. . RE. HE. UN—RIUPZTYVY,. FOM. FEDIERLENWTEEL, hHdHE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.
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BEKE . aVEa—4. OAMER. BEEMIE. FHAIME. AVHE. RE. THEEW. N\—V LR EXANKRY +%

EMEKE  EEE (BEE, EH. LM% . EFE (S5 . KFREEHSE. SRERER I TLA, FERLHHEES
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DT, —YIHERZEVFERA, T, ZRITEVTEOOLNDBYIZENT, AEHBLULSHN—FIYII 7/ VI rIzFHIIZDONT, BEH
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