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V"

=

e
-
_—
—_
—
—_—
-
—
—

EEAHA
USB a1V &

X 6-4 RA8T1 CPU ;R— K £ & AHM USB 7 — JILiESR

II_I_I]IIIIIIIHHI_='T""J.IIIIIlII1IHIIlI

= ; =

PR i

E2FAHH
USB oI 4

X 6-5 RA8T2 CPU 7R— K EZFAHM USB 7 — JILiESR
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Q@ EERIRMERF

6-6 M & 5 IZ MC-COM(RTKOEMXC90Z00000BJ)# AL T, CPU R— FIZHEfKE LFET, PC &IF UART
BEATERINRKELLGY, PCHOHSIECOMKR— FERAVWTRET I ENTEET, RMWEAIT
BEIBEETSENTEET, MC-COM A4 N—4 & PCOBZESMICHBLETD T, RL2IZZ
FAWEETET,

CPUR— =
WEMR— R ‘ 4
USBﬁ_j)L’ E :H!!I!n\:wm.-llh 1" o '»f i . : .+ ACT’@‘j@

UG

BES—TIL t r—IL

6-6 JEERIR RO B

Q@ Tr DR

LUTDY v o \DEGHERZ LTCEEND, oY ILTnd 5 ATHFBLERE, Ov o/ 0K
EBALUTERG S TLWAHEENHYFET,

A UN—"KR—F

S UNEE R
JP8 1-2 Bt
JP11 1-2 $&fE
* RABT2 h— K
S NEE iR
JP4 1-2 $&fE
JP5 1-2 $&fE
* RA6T3/RA4TL R— K
S UNEE R
JP2 1-2 B
JP3 1-2 B
JP4 1-2 B

- RAST1/RA8T2 Kh— K
MO TNTOaOTSLTOS Y UNROERIEHZLDT, TI4HILMREDEEFSFERALFEEL,
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6.3 HoTILTAYSLOEZAH

¥ WEB YA FASA Y O— KLY FILTas S A%, e?studio ZFH L T CPU AR— KD MCU
ZEZFRAATLESLY,

6.3.1 e?studiodD1 VX +—JL
FSP %t e2? studio (884t WEB H#4 F(LAFTD URL) &K YA oO—FKL, 41 XA F—)LLTLFEEL,

https://www.renesas.com/ja/software-tool/flexible-software-package-fsp

6.3.2 O Y rDAUER—F
1LAT7ANY BTEED )OI LET,

& workspace - o studio
FrAIF) BREE) Y-RS) UTERPFYLIT FEY-HN) B®RA) TOYI7HP) Reneses Views EIT(R) Renesas Al THYFIMWY ALTH)
- & - 4 kR (_L -
& oY7L T9370-7- X =

|
k- B

D=0 ZR=2ICTOV 12 pBYR A,
70717 HERNT 1L

v R X
ERAT iR RRER DY i, BEF PO o RL TS

6-7 2—47v kT 7AILIEEQ)
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Renesas Flexible Motor Control 1) — X

2. TWEIUAZa—INRRENDZDT (A VR—F) ZBRLTEI YUY I LETS,

B workspace - o studio
FrAILF)  REE V-R(S)
RN
A7ANE R L)

Recent Files

EE (]
TRV SFOERD)

ulir

PN PAF LS TOV IO MERK..

GFUIM FET-FN) PVFEIWY

Ale+27R+N ¥

WA TOFIIHP)  Renesas Views E{T(R)  Renesas Al ATH)

A= M.

T AN T

FONT1(R)

e

BT

D=RTA=AOEIE R (W)

Alt+Enter  HRRERIBYIUA, BB FOTNGRELTIZEN.,

>

3. A viR—b+D 4V FIHELCDT,

ij-a

6-8 #—4w kT 7 A ILIBEQ)

(BEE7ASIYI FET—HORR—ZA) ZFEIRL, BV Yy L

[

™

G J0YIk- 192 70-5- *

F=RAA=A T I B RA,
OV THE R B0

wityr Q-

=Him

&8 -+
R

P-4 7 PR ERTAL2H) - oA T0 1 PR EELEY,

Aoh-k e -FOHBR(S)
l

= O,
~ ﬁ'.'f-mh?r%")—’)'x’\'—,l'\-l

=3

= C/Cer

& Git

& Comph
& TextMate
£ Tracing
& ML

E 1AM
EI-FEm
e — =

o | = BE/TRT

ERETRE

HAN) > Frgil

6-9 #—4w k77 A ILIBEQ)
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4. 70Tz b UR— FEEIZHELDT, (BB 27Uy LET,

@ workspac udio @ 1+ o x
TP WEE Y-AS) UIFIFYVIM  FET-bN) mERA) A
vk i w itk Q- Pl A/ o -; ==
TS J0UIh 193 70-5- X | =7 HAFD Eclipse JOILY HERETETALY MI-EEIRLET. = 7
=k §
J-IAR-RTOITI MBS B A, © Jb—t-TALY FU-DEEHR(T): | C¥Users¥kasono.eiji.DITGROUP¥Deskiop¥r01an684:
J1 pEEN Ct3: ~ -
az R oke O F-1T- TP ANDERR):
Makefile project in a :
ontaining existing code F0F17 ey
v+ IOV R ESEBER 1B RAGT2_MCILV1_SPM_HALL_120_E25_V110(C:¥Users¥kasono.eiji.DI TGROUPY¥Desk FRTERS)
i BRETATRED)
iy JOVIo LY BH(E)
Bk
I FAMEIOV LY bR EH)
1 70F 2k EI-DRAR-A -
DI TRE. #L /MR- L0V 12 ML o)
) 9-0AR-ABICEES 370 HERT 0
& HRR X
ol F-+v7- eyt —
R RsRTEERE
() 9=% 24 o rc 7OV 1 pEEIT) FFRW)...
@ <E3@) N BT Srvb

0 EEMBRAINELL,

6-10 2 —4v k77 1 ILIBTE(4)

5. 74N —FEREEIARCDT, =Y D ITAHILEFT—FEIRL., (THILF—D&IR) #ED )y
2 LET,

@ workspace - e’ studi Y -
THAMF) WEE) VY-AS) UZPIIUNIM  FET-RN) BFR
z 7 @ A F-mER X

v TS LS s T

‘& 70Y27 R TIRT0-7- X . == o < ¥ « r0a.. > works.. > v G| works p L
R Y §

5| EEesgty =2 FHLLWIALS- =- @
D-9ZAR-ALTOITI HHBYE A,
TOJTIHEBME BN AL £

OneDrive - Persor RAAT1_MCILV1_SPM_HALL 120_E2S V100

RAGT2_MCILV1_SPM_HALL 120_E2S V110

il TRy T » RABT3_MCILV1_SPM_HALL 120_E2S V100
=] Faaxvk + RABT1_MCILV1_SPM_HALL_120_E25 V101
& AUvo-F
WrsFe #
& 1-Iv7
> Tz »
A7Y-vvak
main
— JlL4— RAGT2 MCILV1 SPM_HALL 120 E25 V110 E]
& |k X
BATERRRE St
— . T
e Ll o (9
@ <E3() RAN) > L wren | #evel

0 EEMERSNILL,

6-11 #—4v k774 ILIETE(5)
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6. ELLA—4 vy rTADIY rOZEHFAFENDERG-12DLFIZHIDT, BRALT (RT) 2k
vy LET,

= @ -+
- g i B it Qo JOST S R~ 1 =)
TS J0910F-T0770- % | = f EITFD Eclipse JOVLIMERBRT SFALI MI-EBRLET, ~ 4
=8y 8
- IAA-ALTOFTIHIBIL A, O - FALIFI-DRIRT]:  C¥Users¥kasono.ei.ITGROUPY Desktop¥rdTan6ad: - SR,
P-4 7-I74 DR A
TP

B RAGT2 MCILVT_SPM_HALL 120_E25 V110(C:¥Users¥kasono.ej DITGROUPYDesk &< TIIR(S)

HRETTMBID)

W(E)

—————
A3y

FAFLETOF 1) FEMRRH)
018 HE-IAR-RIZIE-(C)
FETRE, FLAOAR-FLETO Y1 IHEMLS(0)
D-IAR-ABICHET 370717 FEBT )

Y HR S G=F 2k

AR R R

o B ] e 1 AL R ) BRAUW).

@ < R3E) N BTF vt
N : * :
6-12 3—4w k7 7 4 JLIETE(6)

7.e?studio EICE =4y b TOD Y A UR—FShF-CLEHRELET,

m workspace - e studie

IPAME) WEE) U-AS) UIZISUVIM FET-RMM BE@) FOVIIMP)  Renesas Views  EiT(R)
e R N

Iy 7oz 19270-5- X =B

Renasas Al S Eapw)  AJLTH)

» I RAGT2 MCILV1 SPM HALL 120 E25 110

v omE
B ELRRERIDUTEA, BRI TOIHGRBELTEEL.

®6-13 #—4w bTODxH b UR— MHER
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6.3.3 A YU FDELFK

1.632TAviR—LEEZAA-WVTOC Y FEEIY YOI LET,

2. TWE DA Z2—HE<K DT,

K6-14 #—4v 7O Y FOEE

(FA2I Y FDELER) ZBRLEV VYU LET,

18 worispace - ¢ studio

g

Fr{F) SREE) V-2
5 7010122705 %

7 RAGT2 MCILV1 SPM_H)

RN

SR ]
R ZEVTRN
AT IEW)

JE-©

B D

W=A

£WMETE M.

xg AR

5 I7ZM=r0)

Renasas FSP

* nesas Views FiT(R} Renesas Al

Alt+22k+W >

Cirl+C

Lk

»

Jo¥rd FoEEFE)

OV ETY-AFE
)
07 HERL S

B F=r
{F4I 2
EikFimsg

Source

0 =R
I t} J_-II"JD(DJ

D=t A ST 0

et o]

AN TH)

6-15

TNE O A a—
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3. EINFAEITESN, aVY—ILIsVFIIZELRFTOEARRTEINET, BRIUIZEILFAIS—
ELSETLEIEZRERLTLESLY,

@B workspace - ¢ studio - o x
IPAMF) MREE) U-RUS) UIRTFULIM FEY-HN) MRA) JDVITHP) Renesas Views RATIR) Renesas Al UUFOW)  ARTH)
L i it Qu Q, E| Bc/ces T

L 0¥k -10270-5: R ="

E55 RABT2_ MCILVI_SPM_HALL 120_E25. V110 [De

Qavw-n x5 4w ® 2 °R e ME - =0
COT ¥R -0 1 [RAGT2_MCILVI_SPM_HALL 120 25 V110]

C:\Users\kasono.eiji.DITGROUP\Desktop\r@lan6843xx@111-ra-hall-120'r8lanE843xx@111-ra-hall-120\workspace \RABT2_MCILVI_SPM_HALL_12@_E2
1 00 ECHIEOOH 080 40400

18:54:17 Build Finished. @ errors, 2 warnings. (took 19s.2ems)

6-16 EJL F#THER
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6.34 PC &4—4vw hiR— K% USB — JIL TS

UTOBRD&5IZPC & CPUR—RZE USBZ—JILTHERL TS IZELN,
(BD%—4 v biR— FI& RA6T2 Z{EM)

| 4] | "Ilwq 115
o A R e E A RN RRRRARREE

By |

USBS—TJILZEZFE-ST. PCEA—4 Y hih— KD
USB ORI 2 ZERRT 5

RREEEREERREREL

Kl 6-17 PC &2 —4w k7Rh— F(RABT2)MDiE#Ht
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6.35 #—7 v FrR—FADEZTAH(EIL FEH)
1. EFAA-WTOD I ERIYYILET,

T71IF)  REE)

R

& workspace - ¢? studio
Y=AES) UITZRUZIM  FE

Q| =

JOYIb-IJA70-5- X = 0

o

[=E=Wtd

F-hN) #BFE(A) JOVIZHP) Renesas Views FIT(R) Renesas Al 4YEIW)  AJLT(H)

SR Q-

> E_—‘,- RAGT2_MCILV1_SPM_HALL_120_E25_V110 [DeII

1= X
CDT EJLF-T2Y-)1 [RA6T2_MCILV1_SPM_HALL 120_E2S V110]

C:\Users\kasono.eiji.DITGROUP\Desktop\relan6843xx@111-ra-hall-120\relan6843
Successful RMAP file generation.

2. TWEIAZa—mRLDT ATNYT) ITh—VYILEEE, W=7+ 2 FYT (Renesas GDB

6-18 2FAH 7O Y FOEIR

Hardware Debugging? #&ZV J vV L% 9,

[

a74.

iy 7

)
=

RN

Sl 1]

HD02 EITRICIN

EFRARW) ARSI R W X
-0 Ctri+C
X =D HllER
-2 >
BHEEEM).. F2
3 AvA—HI..
i L73AR-HO)..

Fenesas FSP

F0ZI HOEILFE)
ToYIDREDU-T 3
E ()

To17HERILSIS)

k- 2=t
TUF90R
Ell-Fa L

Source

D ETR

> WA} JOVIZHP) Renesas Views MITR) Renesas Al 4UEOW)  ALTH)

1 1 GDB CpenOCD Hardware Debugging (DSF)
imul, ing [RHE50)
| 3 Renesas GDB Hardware Debugging

| 4 Renesas Simulator Debugging (RX, RLTS)

w
e [ 1|-.—.||

S O=Mf CC++ PIUr=332

b TICs T DWMER(R).

1

W Ty

6 RAGTZ_MCILVT_SPM_HALL 120 E25 v110.elf (Renesas GDB Hardware Debugging)

~

1= AR E S ST,

6-19 T/\y O AEDER

RO1AN6466JJ0132
2026.06.30

Rev.1.32

Page 27 of 140
RENESAS




KAHABRBE—2DHR—ILE YRS FLFITEH
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3. ELLKA—47y bR—F&HEREh,
JE®E ITBITLET,

PA=AS PNy M= b

FEnh=m48. H6-200D&L5% (T/\v

E workspace - RAGT2_MCILV_SPM_HALL_120_E25 V110/ra/fep/src/bsp/omsis/Device/RENESAS Source/startup.c - o' studio

= a »
TP WEE V-AS) UIPPFUMTM  FEY-HN) WRA) JOVITHP) Renesas Views TR} Renesas Al O42FOMW)  ARTH)
B-Q- P UENRR R R - iRy RS Q | Eocs| Tty
15 7097 < startup.c X HLoas- (B mm @ 27-+-7. @ Debugge. | 9" mE 0 aTU-| § 5
& 5o eeeadTed SystemInit(); " k| B R EE B e M 0
/o eall e spplicatisn. A RAGT2_MCILV1_SPM _HALL 120_E25 V1 10.lf [Renesas GOB Hardware Debugging] [pid: 7) o
main{); i
'Ehﬂe e Option Function Select, writing to address 0x@108al00 with data ffffff
S Option Function Select, writing to address Bx01088134 with data FFFFFF
' Shrinate leap Option Function Select, writing to address @x9188a20@ with data fffdfe
} $0-FBT i
NP - oA vk ETE L 2exc5EE &Y. 2
# * Default exception handler. (=]
= BSP_SECTION_FLASH_GAP woid Default_Mandler (void) 5
i
# f** & error has occurred. The user will need to investigate the cause. Comm (@
BSP_CFG_HANDOLE_UNRECOVERABLE_ERROR(@); @
@
/* Main stack */ .
static uintd8_t g main_stack[BSP_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] i o
BSP_PLACE_IN_SECTION(BSP_SECTION_STACK);
{* Heap */ -
- §if (BSP_CFG_HEAP_BYTES > 8)
BSP_DONT_REMOVE statiec uint8_ t g_heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN_VARIABLE({BSP_STACK_ALIGNMENT) %
BSP_PLACE_IN SECTIDN{SSP SECTION_HEAP);
#endif
/* All system ex n the ve le are weak references to Default_Handler. If the user wishes te handle
* these exceptions in their code t uld define their own function h the same nam
- #1f defined(_ ICCARM_ )
#define WEAK_REF_ATTRIBUTE
— & -
6-20 T/\v JE@E
—_ -~ - > S + 5 n
4. TRy JEEOBRZEY ) v LT, 82— v bR— k& DR ZER
s - >
USB7—TLZENLT. 2—5 v biR—F~NDEERAATT TT,
hwmlsspace - RABT2_MCILV1_SPM_HALL_120_E2S V110/rasfsp/src/bsp/omsis/Device/RENESAS/Source/startup.c - & studio =] o
IrtF REE Y-RS) UIPUAFULIM FEY-RN)  BERA) TOVISMP)  Renesas Views E{TR) Renesas Al DrYFIW ARIH)
Be®& via|» l:"? i e Qv il e e~ (0T 5 Q E B Ry
I Tiisd c startup.c % | [€ mtr_mainc B 2y=p < | i Las- (2 e @ 3v-h E;\Dmuggu.n o ww O agu=| @ ¢
41 woid Default_Handler(wvoid); B KRR RREE 20>~
42 int32_t main{void); RAGT2_MCILVI_ SPM HALL 120_E25 V110.elf |st:-nmscusmr:{wammmggmgl {pick: 15] o)
. ! 4 . : Current TrustZone device status
® * MCU starts executing here out of reset. Main stack pointer is set up already 3 Iy
- BSP_SECTION_FLASH_GAP void Reset_Mandler (void) DM state : Secure Software Development (SSD) o
F) Debug level 12 s
- 4 : p . Secure/NSC memory partition size: 2]
1 system usi P.
. 5 = rlnit(}e sysies daing B85 - Code Flash Secure (kB) =]
Y t"‘: - - Code Flash NSC (k8) L
= 211 - = Data Flash Secure (k8) 1]
Cal ser applicat
20004766 “in‘:)‘ ROr: ARpLLCN —— SRAM Secure [45:3] &
g = 4 SRAM NSC (kB) 5 o
5 oepedjes = while (1) 8 "J’JI‘ lm- 1? =
{ GDB: i
’J"HEI—P{m’ - K i+
3 BRIK ’;'
} Opt:u:n Function Select, writing to address 0x010@ale@ with data fFffff l Y
. — 2 _ Opticn Function Select, writing to address @x8188al3d with data FFFFFF
1t - ler .
i G Opt:mn Function Select, writing to address 0x0108a200 with data Fffdfe [’|
{ - N ) r APl e
@ /** A& error has occurred. The user will meed te investigate the cause. Coms i AET L Aexe SELIELET,
BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(@);
-
in stack */
static uint8_t g_main_stack[B5P_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT)
BSP_PLACE_TN_SECTION(BSP_SECTION_STACK);
f* Heap "/
- #iF (BSP_CFG_HEAP_BYTES > )
BSP_DONT_REMOVE static uintB_t g_heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT) %\
81 BSP_PLACE_IN_SECTION{BSP_SECTION_HEAP);
] >
550, Secure WELHER AT-HA

6-21 2—4y hik—

k& DY
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6.4 RMW DEA AL

E— 42 #HIEBIF KB Y —IL [Renesas Motor Workbench] #1—H 4 >4 71 —X ([ElEx/{E1L1ES. @i
EERESERELE) ELTHEALEYS, E—2 FlEHBEREIIE Y —ILIRenesas Motor Workbench) [ ###t
WEBHA F&USFHO—FLTLEEL,

https://www.renesas.com/ja/software-tool/renesas-motor-workbench

File Option Help
Connection File Information
COM OffLineMeode b Clock RMT File RX26T_MCBA_MCILV1_IPM_LESS_FOC_WH... 2022/12/23 10:59:.08
Status Map File RX26T_MCBA_MCILVI_IPM_LESS_FOC_WH... 2023/10/10 14:49:21

Configuration Select Tool

CPU
Motor Type

Control

Inverter Easy Analyzer

Project File Path Chsvn\allspeed_sensorless\branch\rx26t_24W\RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_W © Details v

Nar Drate Modified

ERRXI6T_MCRA_MCILVI_IPM_LESS_FOC_WHOLE_V100.rmit 2072/12/23 IPB KB

6-22 Renesas Motor Workbench 4} &8
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6.5 Map 771 ILDEZFEH

HUINTOTSLO—HELERELEBAE. THEEDFEBRMATLH SN Map 77 1 )LE RMW [Z&E%
BT EEENDEICAYES, YU T TATSLDEEEZT>TVEIMEAIZE, Map 774 ILD%E
BEHEEEITETT,

_File | Optisn  Help
Connection File Information
COM v Clock RMT File R26T_MCBA_MCILVI_IPM_LESS FOC WH... 2022/12/23 10:59:08
Status IMJD File RX26T_MCBA_MCILV1_IPM_LESS_FOC_WH. 2023/10/10 144921 _J I
Configuration Select Tool
Project File Path  Chsvnlallspeed_sensorless\branchix26t_24v\RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_ W & Details v
User Setting Form = O X
Set
Address Name DataType a
200000ac com_f4_ref speed rpm FLOAT
200000a8 com_f4 _overcurrent_limit FLOAT
200000a4 com_f4_overvoltage_limit FLOAT
200000a0 com_f4_overspeed_limit_rpm FLOAT
2000009c com_f4_lowvoltage_limit FLOAT
20000098 com_ud timeout_cnt FLOAT
20000094 com_f4 max_drive_ v FLOAT
20000090 com_f4_min_drive_ v FLOAT
2000008c com_f4_speed_Ipf k FLOAT -
6-23 RMW D Map 7 7 1 JLEHFEEMER (L) &RBRE® (TF)
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6.6 RMW DIREIZHEAT HEH

AYUTNTOTILT, E—FEBHNTHESICE. RMW ZRAVTHIBEILES . RMW Ul ERBDOAND
RAEH—EZRG-LICRLET, BH. TNoDEHA~DAH{EIE com_ul_enable_write [Z
g_ul_enable_write EEILEZEZTRAALGEICE—FED2—ILHORIET H5EHARBEN, E—2
HICERASINET, ==L, DT o f-ZE$IE com_ul_enable_write IZIKF L EH A,

—EHOE—FHERANDINTA—F(E, BLDPICHRELZEETTEET, HFMIIRI8ESHL TS
Ly,

BE. EHADEBEFULALBE)IEHEDERE LML >TVET, RMW [IEHRBOEERERELT
B ET, BEFRE L TEEREINL, Control Window TEHABOBIENRRETLET,

Fz 6-1 Analyzer #EeF EANTHZEH—F

Analyzer e A T RZE#H £ pid) AR
com_ul_mode_system (*) uint8_t AT—hER
0: RkYyTE—F
1:5VE—F
3: vk
com_f4_ref_speed_rpm (*) float HEENE EWA) [rpm]
com_ul_enable write uint8_t A—HYANAEYES BRI
g_ul_enable_write EEH—BMTANT—2 KB
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RICEFTMZTORICERATICLDEVEELGBERERO—TER 6-2 [TRLF T, Analyzer HaE

TEBRTT DBECEBDEZHZAADERICS

ZIZLTLIEELY,

T6-2 R—ItEoHRY MLHIEFEFEEH—E

R—ILE YRy MLEIEEEE AL i) SES
g_f4_id_ref_monitor float d BMERIETE [A]
g_f4_id_ad_monitor float d B ERBIEME [A]
g_f4_ig_ref_monitor float q BHERERIE [A]
g_f4_ig_ad_monitor float q EHERBIEE [Al
g_f4_iu_ad_monitor float U MBERAEE [A]
g_f4_iv_ad_monitor float VvV ERAEE [A]
g_f4_iw_ad_monitor float W HHERBIEE [A]
g_f4_vdc_ad_monitor float A N—2BIRETRIEME V]
g_f4 vd_ref_monitor float dEETIETE [V]
g_f4_vq_ref_monitor float qEEBEEIERE [V]
g_f4_refu_monitor float UEEEERIE [V]
g_f4_refv_monitor float VHEEEERIE [V]
g_f4_refw_monitor float W HHEZIETE [V]
g_f4_angle_rad_monitor float HWEALE(ESRA) [rad]
g_f4_speed_est_monitor float EEnERE(ESRA) [rad/s]
g_f4_speed_ref_monitor float RERESEESTA) [rad/s]
g_f4_speed_rpm_monitor float B8R E (FA) [rpm)
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6.7 E—AEBEAZE

RMW @ Analyzer gt FERHL. E—2ZRET HHZUTITRLET, BEE. RMWEBEED
“Control Window” T{TULVE T, “Control Window”DEE#ll&. [Renesas Motor Workbench 1—H#—X<v =1
FIL] FBRBLTLESL,

a) E—SZz[EKSED

@ “com_ul_mode_system”,“com_f4_ref speed_rpm’® [W?] #ICF T v INA->TWNSE I L EHER
LEd,
@ 35S [EEEEE F “com_f4_ref speed_rpm’® [Write] ##ICAHDLET,
@ “write"i R V&2 1)y LET, (ZOB. com_ul_mode_system &£ 0"D F F)
@ “Read'7R%¥ > ## L TIWED “com_f4_ref_speed rpm’® [Read] HWEHEZELET,
® “com_ul_mode_system”® [Write|{IZ"1"#AALET .
® ‘“Write’’ R &%V Yy LET,
@ Click “Read” button @® Click “Write” button
Control Window (
@\ Read @\ Write E5 Commander (%) Status Indicator One Shot
. ® Write “1”
Variable List | Alias Name @ Click \ \
Variable Name Variable Meaning Data Type Scale Base R? Rea W? \&rite
com_ul_mode_system State management INT8 Qo0 Decimal & 1 v 1
com_f4_ref_speed_rpm Speed command value (mechan FLOAT Qo Decimal & 2000 ~ 2000
com_ul_enable write | Enable to rewriting variables INT8 Q0 | Decimal & 1 v
com_u1_sw_userif User interface switch INT8 Q0  Decimal ¥ 0 v
@ Write reference speed

6-24 E— X2 EEOFIE
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b) E—4%fFLEES
@ "com_ul_mode_system’MD[Write]##IZ"0"Z A AL ET,
@ "write" R E Vv I LET,
® E—IDELEHERLET.

Renesas Flexible Motor Control 1) — X

@ Click “Write” button

Control Window

[Z]\ Read @'\ Write ¥ Commander | (%) Status Indicator 5 One Shot

VEGEIERREIESS  Variable List | Alias Name

Variable Name Variable Meaning Data Type Scale Base R? Read W? Write
com_ul_mode_system State management INT8 Q0  Decimal & 0 '//%
@  Write “0”
6-25 E—2FILDOFIE
c) kF->TLESE (T5—) BEDWIE
@ ’com_ul_mode_system”®D[Write]##(Z"3"E AN T B,
@ “Write"/ R4 V&9,
Click “Write” button
Control Window
(A% Read | [ write ii# Commander (%) Status Indicator £ One Shot |

\'Elicle) SUBE E Variable List | Alias Name

Variable Name Variable Meaning Data Type Scale Base R? Read W? Write
com_ul_mode_system | State management INT8 Q0  Decimal ¥ 0 M | 3
@® Write “3”

X 6-26 T35 —fZRDFIE
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Renesas Flexible Motor Control 1) — X

£6-3 I5—RAT—

2 2 MERHA

{[E] IZ—AE BYyLTohTWdT 04

0x0000 | TS5—#%L MOTOR_ERROR_NONE

0x0001 | N— Kz 7RHEBERTS— MOTOR_ERROR_OVER_CURRENT_HW

0x0002 | BEEIS— MOTOR_ERROR_OVER_VOLTAGE

0x0004 | BEREIS— MOTOR_ERROR_OVER_SPEED

0x0008 | R—ILIETFA LTI I S— MOTOR_ERROR_HALL_TIMEOUT
(R—=IEoHRY FLTEEELEFEA)

0x0010 | FEBEHRHIA LTV I S— MOTOR_ERROR_BEMF_TIMEOUT
(R—=ILEoHRY FLTEEELFEEA)

0x0020 | kf#EF MOTOR_ERROR_HALL_PATTERN

0x0040 | FEEBEERH/NZ—2 T F5— MOTOR_ERROR_BEMF_PATTERN
(R—=ILEoHRY FLTEEELEFLEA)

0x0080 | EEFETS— MOTOR_ERROR_LOW_VOLTAGE

0x0100 | V7 rY Iz 7RHEBERTS— MOTOR_ERROR_OVER_CURRENT_SW

0x0200 | FEtE HHELRTS— MOTOR_ERROR_INDUCTION_CORRECT
(R—=IEoHRY FILTEEELEFEA)

OXFFFF | RE&EI S — MOTOR_ERROR_UNKNOWN

6.8 E—AZEI - EEAE
BEOIREEN L E— R ZZEIE T BIHEEICIE,. UTICSRIFIBEBTIToTLESL, 4. BAKE., Q0
DC24V DB EREBHIZCLTEIESETLESLY,

@ 6.7b)DE—FFLFIEZITS,
Q@ E—ANELTLIOZHERELEL. ERTEILERETREL. DC24V OHIEEEFLT 5,
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7. E—A%IEFTILITY XL

7.1 #HE

Ao TNLTaFSLOE—2HE7ILTY LICDWTEHRBALET, R7-112. E—2 HIfgEeE R L
i—a—o

R7-1 XY T)LTOTS5LOE—S HIEHHEEE
HEEEIE B HEEDRNE

AR R b ILHI

PWM ZR A% EEANY MLVESR (E%KEZEREERE)

O—A & - EEmEEREAE Fr—ILt YA

HEHE—F R E HE D H

HIERRE EBIXREMWHE

B ERIEE A HE

JETF 5 il
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7.2 #l@EIovy
"= YRy LLFHEHOFEE IOy IRERLET,

,~~ Speed control Process '~ ymmmmmmmmm—m e Carrier Interrupt Process +=-=-=--========<
| \, I'
: : ig* ! + Vg* v
i i l—o——» d dq Vuy| voltage [Vl
| q . A \YZ error |V
—@—> Speed » Flux | PP Current - N AN
:w PI weakening | laz ) PI J Va[Voltage v, | Compen [y,
| * \ AEg o Limit UVW | -sation >
1
1 1 | A
B W s s B 0 s e Pl
| : v Decoupling
! 1 : Control
|
| : — " W ) (]
| | : Ig" | la"|w g dq
: : ! ‘
| ] . Iq
: : N uvw
| \ +
1 1 \ 0
1 \ |
| ! .
|
\ H : w Angle_& Speed P HU,HV,HW
1 T 1 Estimater <€
! !
|
! |
R -7 \\ ______________________________________________

X 7-1 =L HRY MLFHEEBER IOy K
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7.3 REHIfEEEE

EEREEEEE, E-FNEEERITERT SEL 5. PIFIEZETVEY, RERFEOANERITT. A
BOFEERERNEEREBELEDREZRICERIEREZHALETS.

RERHEX 76 ISRLEAETRELEZEZRAVET,

HREHIE
--------- EEHEZO—
w id;
5 R |
w* ; PIEIH iq*

7-2 REHEOMETO VY

7.4 FTiRHIEIERE

BERHIEEREL. ANSNEERENOAY MILGHIEICREGEFERRV T 4 — /Ny JHIBIZITL.
PWM & LTHATHBEEEERT HHEETT . Fl=. Y TED 21— ILOFTFiEHIH, SEMBEHHE.
BEREWMEZRE 2 —ALHELET,

]
w | B |,
6 UVW—dg| | i
TPl
id” s |V
ig* Vg ,
TS|V | BR Vu* VU(HEE)
fl 117 "l > » >
i /\%?'JIZEJL W REsE W(IBRIE)
! g > AR " >
> dg—Uvw| Yw* Vw(HHEE)
w
| EEAAE o
8 | |HEHHHE
7-3 EBRHIHOMET O VY
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7.5 FETFIHHIE

SEFHHEET, BREEMEDORLELdEH - q OB TERAEVICF S LA, REMEEL S FZHIF
THEHIZEALES . FRATHIRE, UTERYVFET, —RUBEPME—2OBEABRERYFT,

Vd_dec* = Rld* — (J.)quq*
Vq,dec* = qu* + (*)Ldld* + ¥

Id*,Ig*; ERERIEA], w: BEERE(ERA)[rad/s],R: E—42 0 1 ZIER[Q],
Ld,Lg: E=F DA UE IR VR[H], V: E—2 DEXBREH[WD]

BFoN=BEFETIE Vddec* & Vo dec* &, PIEAEISRNOHASNDBERTIE Vv e VFICMELET,

_ + +
i
d_det *
NS . Vdfdec
> Decoupling
e
w > control .
d Vq_dec
+
+
: +
Iy =] > —-» V *

q

Iq_de'(

7-4 ETFHHEOKETOY Y
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7.6 AEEERH

76.1 EERBRH
B EEESA)DBHEIIUTO7ZILIY XALICE>THVWET,

K=l U HESOEILZERHTEHBELE Y IAALETHZE L. R—ILESOEILORIZ{EE O EFRHIEHE
HENVAADREELE=AENY Y b B ETERA 21 /6[rad](R—ILESEL 1 X&) DEAREHAI £17
WEY,

B 2.6 Hif[us] = ERHIEELREN Y A&HEE x BIRAIEE A [us]
CNIZKYREEREEBRA)EB/DIENTETET,
E#REE(BESA)rad/ls] = 2n.76[rad] ~ BXRA 27176 HAfE[us]

EL. R—ILESZEIL I RH CORHIEEETREICLDIFZENKRZNVEEZEZIONS-ORATL
BELTIE,. BERIDESZEEL BN ERA LBDEZANTEEZ{T>TWLVET,

EEREE(ESA)|rad/s] = 2n[rad] ~ EXKA 20 HARQ .76 HiRE 6 [@43)[us]
EEmYHITREEHRT 8. 2OBED
h—ILES 1EE2n) S OBM, >EEEETET 5
6 #E[rad/s] =21 + F— MBS T{L6ES BRI —
5
4
’ ]
2 —
1 1
EAHIE R
f“\(\&;)_ ® ® 8 © 8 & & & 5 & 5 O & B e e * & & & & @
(SIS E)
;Y_/
F— LE ST O BME
B AR Y AK @ TR

X 7-5 FERHBZH

HKEZEFCIAEEEROEEZEIRET S0, UTOLSHEEICEEBRATHET,
ERFHEASHERALZIL=Erad] = 2n[rad] +~ EIRFIEHELZE Y AAEE(2 7 HAREH)
MEnEE(BELA)rad/s] = ERFHBNESALLErad] x TFRHIHEKHKH]
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Renesas Flexible Motor Control 1) — X

762 AERE
UTOREHMABRAZRELET,

[E1575 4]
[ElE5EE (BXA)

A)
B)

EERARIEAR—ILE o HESNAE—VICEYBRKELEY, R—ILEVHESDNZ—VIIFERT HE—F
[CEYRFESTLADT, EEAERIELIEBRICZOERDOKR—ILE U HESESEDOR—ILE U HESZLER

$HCETHEAMZRET S ENFAREGYET,

T5Arad] oA EAREER H—L{ES
R—ILES -
2;1' ............................... 7-.. 6
107 /6 [mmmom s e e T -15
87 /6 - 4
- e 3
AT 16 frmmmd e 2
2716 1
0 - s wmma
N — I EE
2n /12 MEL-E% HE s
EEEET D U
Hall signal pattern 1>5>4->6->2->3
7-6 EXAERE (IE7 M EERF)

iy I8

i

HERELS
2n/12=mE Lg%
EBEELT D

Hall signal pattern

1>3->2->6->4->5

7-7 BRAERY (FHREERE)
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X 7-6 A BTIHIAR—ILESN 15 EEIELTVWET, T SLE—RDEEAREZEAREHIBITEET,
CCTESAZLUTODESIZEELET,

A R(EA FEELEF)
EXfrad] = 2n[rad] x HEAEFREA6) + ~—ILESANAErad] + =7t v ~iEfrad]

BEHR—ILEBDELLRICEVWT 21 /6[rad| DEEAEZ L - TERAZRELET. AVWSEEARE
FRBEFR—IEBSICHELTR72DESIZHKELET,

R7-2 BEAERARE-—%
R—ILES 1 5 4 6 2 3
EEMEREE | 0006) | 176 2/6 3.6 46 5.6

B 7-6 ARTIEAR—IESTA 1-5 EERIELTWS=0, EEAERBEEIHR—IESSITHET S 176
ERELEY,

F—LESHAE

6 P p—
5 F—ILES ,/'T’:::-T

gagg 4
2m %2761

BEmE 3 |
2m x1,/648777 i i
HEEEERRNEEN | omme

A b v 7
WYREK A AMESORMIERSEENEE Y AHE mfwﬁ%?m&m%Uﬁav]

. aﬁr;ma%m%buﬁﬁézaf«ﬁalﬁi%ﬂ [Eﬁﬁﬁ%iﬁi?&

HET B
X 7-8 R—ILESHNAEREH SR (ER RE L)
R—ILEBNAERFFR—IILESELLRICEWTEARAEETHNIE -2 712[rad]. FAREETHNIE

2 /12rad|Z#WHAEE LTHRELET . TL T, ERFEEAHE YVAAFDLRKET S5-I, EEERE(E
SABERICEODVWTENEEMELTVEET, =1L, EERELEELEFEE L T—21./12[rad]~
21/ 12[rad| DEFEDEE LTWET,

1E AR Bl &R b

"—ILEB R A E[rad]

= WHE(—21.712) + REREEESH)radls] x EFHEHEHELus] x BREIEHFEAE Y AHEH
¥ 75 W] [B] x5 B

"—ILEB R E[rad]
= FHEEQC T ~12) — EEEE(ERA)rad/s] x TRHIEE#A[us] x BREIEHF LB YA A EEK

WIht —2n/12~2n /12 DERFRBA-HEITRLOAHFET,
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KEZELETEUEOBHBIEDO-HOERGEHEPERALILEZAVTUTOLSITFHELTVET,
1IE 5 R Bl 8RR
R—ILESRNAErad] = #EE(—271 712[rad]) + EFREIEHEPRES AL L E[rad]
75 A =] En By
R—ILEERAErad] = #HABEQR .~ 12[rad]) — ERFIHEAHRE[ AL LE][rad)]

o7ty MERE—FBEADRABMETEISHR-ILESRE (EVFRYMIFRE) REETRINT H=0HIC
BRELFET,

BRI, M 7-6 B ATCIEAR—ILESAS—4IZEIELTWA I END, RT2OEEAFEAZREFHAINT
BERAZLUTOLSICHRELET,

B m(EAF[EELEF)
BEXfrad] = 2nrad] x HEAEAREER6) + "—ILIESRHNAErad] + # 7+ v MiE[rad]

K7-7C AT, IR—ILIEEN1-3 LEILLTWET, ChHhLE—FDREARZFS AR EHIHTSE
9., 0O, RT2ODEEAERABEZAVTCERAZTUTOLSICEKELET,

C R(F A M B ERkF)
BESfrad] = 2nfrad] x HEAFERFBEG.6) + ~—IILEBRNAErad] + 7t v HiErad]

B 7-7D ATIEAR—ILEEEN 32 CELLTLWERI LMD, R7T2DHEEAERARBEZ*AVCESAL
LFTO&ESIZEELET,

D m (¥ M Bl ERAF)
EXfirad] = 2n[rad] x HEMAERAREA.6) + m—ILEBSRNAErad] + 7€y ~E[rad]
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7.7 WRENAE
PRENHIEANEER 79 ISR LET, BEEEN S EREFMIZL S q@ERIESECEHLES,

Speed reference status MTR_SPEED_ZERC; MTR_SPEED_CHANGE

_CONST (0) (1)

Iq reference [A]

speed Pl output

>
0 Ll
Speed reference [rad/s] t[s]
Target speed reference
0 >

t[s]

7-9 IR—ILEHAT FILFHEIEY T b 7 DREBHEAS

HERE [rad/s] EQJ H%@?EEEE%QE

ERLURE A D IR HEE A~ D
T R EMEGRERTHE

DE() e o o e s o e s e s s o s s o s s 8 [+ s m o

/ MR ARE L - BMEIC

RHUERE ORARESE [ | ELESHEREERURES S
;/{w“__m_m“m___mm_mw"___mmmyw__ﬁﬂﬁgxﬁumzag ..... -
X b
100 S 'l _________________________________
1
1
1
O 1

fF

7-10 BFLLEEHEB S

=L, COFRERBARXTE,. ERA 1 AR [rad) 7 DERARNSETIE, ELWVEEFREZRETHIE
NTEEE A,

ZO=0. BEHEHIEERGHARET HETOHMEIE. RTYTIZH-THEA LITHFREEHEEEFHT S
CETRL—RAGIREEERRLTVET,

BERE (FR—ILEENORHELI-EENREE(FA_start_speed_rad)[TZELI=CETHELET , RTEIEITE
L= EREFRHEERABITLES . TNETIEIRLREICKIEH LITREXFHEEELLTAHWNET,
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7.8  FE&OREEFHIE

FOMRGEE, JBMERZEARICHE TS LT, A1 VN—2BREETHATRELEEZ PM E—
SOEERICHGI L TRET FIFEEECWY)NBATLESIRHTTH-TEH, dBBERIETEZADIETE
RESE, IBHETHBEZTVET (R 7-11), BEERAMFPZHLHEIT CLITEY ., MEICLERZ qHMERER
ZEOTIEATREELGY . BEREKLES S UESERGETOHAREZRRLET,

BFOMERFIEE, BEDEFEIIHL T, E—2DREGEENS LY. EXEORBHILELC G- KEE
HEMICRHMLT, IFOEZAICEXRSE. PME—420BEARBRRICK > THEREEZ T ¥y o tILT 54
HETWET,

D=, I, FEREEFIBEZLUTOHELNOKRDHET, RIFE—2DIEHIE. lalLId,lqRHEE
DZFEFM(V (Id*Id+lg*lq)) TT . Vamax &, EEREHECEAVETHOMLHHELTVWBIEERY
ILOBRXEZFEALET,

Rated Max torque line with weak control.

Torque[Nm] 1y

\‘ \‘
LN

1

: /

1

! v L Max torque line without weak control
1 . . ~ .

Co\ T~

e

1

Rated Speed[rpm] Speed[rpm]

7-11 HAREE ML & EREDOBZAE

Vom = Vamax — IaR
Vo : FEBEHIRIE [V, Vinar : BEERY FILOZKKIE [V]
I, : ERRNY FILOKEE [A]

7-12 FEBEHFREDFHER

V. \? 2
g+ J(5) - (1)
Lq4
Vom = Vamax - IaR
Vo : SR BIEFIBRIE [V, Vipar : BEEANY FILORKIE [V], I, : BRI FILOKEZS [A]

Iq

7-13 BFOMWRFEIE 75 d MEREFIEOFHEX
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7.9 EBEMEEAFEE

UVW QD= EEESEERT IEIC. RELE-AENLED-AECHASHAEREFTVET, COMN
Bz YSHIHOREMEZRET I ENTEET, SEEEGERASE. PWM v ZEHNMENES, BEI=
WEETSBEICHEDENEOLNET,

ESEED. T—40OEENEG T ETAEREICTAAELET, COThERSBERENA—TETH
BCLEFAL, ECAELNEOAEBHEN SWET IREL LY ES,

| Peak : Peak
PWM i i
Carrier | |
{Valley ; © Valley i :
Detection | i
Angle ! Angle equivalent

to 0.5 cycles

Actual Angle on the interval

X 7-14 PWM ¥+ | 7RECHEOAEE DA

7.10 EXREMHE

BEWRPWM A UN—4TE, EF7—LDRA v F I RFHOEREHLT 5D, ETFT7—L4L2
DOHRFNRAFICATELDT Y FEALERTTVET, TORHOEERRELEERICE—2ICHMEH
LZEEICIFERENEL., FIEBEENBILELETS., TCTETDREZEBT S0, ERREMEZELELE
ERS

BEEREDERKFIER., BR(MEEKREZ)ETY FE2M L, FRTEINTV—FFORA Vv F U IHHE
[TE&EFL. TROLSGHEHMEZRLET, BEEREMETE., TEBEERELFDBEENZI—VZERICE
CTEERREICHELET,

L EERE V]

1 15 2

BT [A]

7-15 BERZEDERIKFE(—H)
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7.11 PWM ZERAR

Yo TINTOYSLTIE, E=F~ADANEEIZ/VILAEES (PWM) I2&E>TEKRLET, AT
Ta1—)LTlX, PWMDuty LDEHZETWET, £=-. BEFARZELITSE0IZ, EHRAZT-EEEZH
HTEFT, ERFEES 2—ILDAPI ZE L TCERADHEERELFT, AT TOTS LTI, 2
FBEO/N\IWRABEFEFS AN SERTEET,

a) IE5%KZEFH(MOD_METHOD_SPWM)
EREMELUTOLSICERELET,

v

1

m: Z & ViEREEE E:A4N\N—43BREE

b) ZEMIANY kILZEFH(MOD_METHOD_SVPWM)

KAMARE—FDOARY FLHEICENT, —RBMUICFFEDORMBERESEFELRKICERLET,
ETAN, FOFEFFEPWMAERDI-ODEFREE LTHERAT S L. ERICE—FICHMENDIEETDA >
N—EABHREEICHT IEEFARIEHEERETRKA86.7[%]EHL>TLEWVNET, £FI T, Tk
HELIICREEEEFENRKELR/MEDFEHEZEHL., ThozEHERESENISFHELZED
EFERAKRELTHERALET, TORRE. ZRBOKKIREBIEVI/2ELHY ., REERIXZOEFIZETF
F®EF 100[%]EHY FT,

Vi Vi 1
V. =V, |+av|1
v Vi 1

v AV = —Tmacmin oy = max(Vy, Vi, Vied s Vinin = mingVy, Vi, Vi)

Vo Vo,V tUV,WHBEEIERE
Vi, Vo, Vi, PWM A£RH U VW HHERERESEZERK)

EREMZUTOESICERELET,

V,
E

m : A V' PWMAKAHMABLERES E: A o — X RRELE

m:
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8. N—FHx7 7tk

81 A—HAAT7xI—X
RKORTLOR—KFA—HA 227 —R—E#KR81IZRLET,

%81 AKR—Fa—H¥42427x—X

IEH A3 T —RE& HERE
[El&R;EE Al Z R AR (VRY) BlEnEEEREAA
START/STOP R ILRA Y F(SWI) E— AR EERHB . =1EES
ERROR RESET TR vF(SW2) IS—RRENLDERES
LED1 # L > < LED(LED1) - E—AHEREIRE D RAT
s E— A= :SHAT
LED2 #* L2 LED(LED2) s IS —HRHEE D RAT
- BEEMER :JHAT
LED3 A L > f LED(LED3) REEA
RESET Ty a2 XA v F(RESETL) DRATFLYEY
BTN I DI TDHFA VAT —AERS2, R8IITRLET,
%82 mFAUE2 7 —R[1/2]
HaE RABT2 RABT3 RA4T1
. — Ver.1: PA06 / ANOO6
A4 N—32 BHRETRIE P004 / ANOO4 P004 / ANOO4
Ver.2: PA07 / ANOO7
_ Ver.1: PB0OO / ANOOS
REESEAAAVRL P005 / ANOO5 P005 / ANOO5
BEREEE (VR) Ver.2: P000 / ANO16
START/STOP cZT LA A v F
(Sw1) PDO04 P304 P304
ERROR RESET 7w a D07 P200 5200
A v F(SW2)
LED1 smKT/H KT H4E PDO1 P113 P113
LED2 s KT/H KT H1E PD02 P106 P106
U HBERBIE PA04 / AN0O0O4 P000 / ANOOO P000 / ANOOO
VvV AERBIE PAO02 / ANOO2 P001 / ANOO1 P001 / ANOO1
W HHERBIE PAOO / ANOOO P002 / ANOO2 P002 / ANOO2
PWM H 73 (Up) PB04 / GTIOC4A P409 / GTIOC1A | P409/ GTIOC1A
PWM H 1 (Vp) PB06 / GTIOC5A P103/GTIOC2A | P103/ GTIOC2A
PWM H 73(Wp) PB08 / GTIOC6A P111/GTIOC3A | P111/GTIOC3A
PWM H F3(Un) PBO5 / GTIOC4B P408 / GTIOC1B | P408/GTIOC1B
PWM H F3(Vn) PB0O7 / GTIOC5B P102/GTIOC2B | P102/GTIOC2B
PWM H 73(Wh) PB09 / GTIOC6B P112/GTIOC3B | P112/GTIOC3B
Ver.1l: PC04
r—ILtE Y AR (HU) P008 P008
Ver.2: PB02
Ver.1: PCO5
w—Lt Y AA (HY) er PO06 P006
Ver.2: PC0O0
Ver.1l: PBO1
R—=ILEYAR (HW) P015 P015
Ver.2: PB10
BER 2D PWM RAEFEL
’; ;‘:""”*ﬁ:ﬂﬁ REFL | 13/ GTETRGD | P104/GTETRGE | P104/ GTETRGE
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Renesas Flexible Motor Control 1) — X

%83 IHFA 427 —2XR[2/2]

BERE RA8ST1 RA8T2
14 oN—2 BIRETRIE P0O08 / ANOO8 P007 / ANOO7
EERREIERIEAAVRL) P014 / ANOO7 P0O15 / ANO15
START/STOP ~JILARA v F
(SW1) PA15 PAOO
ERROR RESET 7w a PAL3 BAGT
A v F(SW2)
LED1 sKT/H KT 8D PA12 P614
LED2 KT/ H KT {8 PA14 PA15
U HHERBIE P004 / ANOOO P006 / ANOD6
V tHHERBIE P005 / ANOO1 P008 / ANO08
W HERBIE P006 / AN002 P010 / ANO10
PWM H 73(Up) P115/GTIOC5A | P605/ GTIOC8A
PWM H F1(Vp) P113/GTIOC2A | P603/GTIOC7A
PWM H 71(Wp) P300/GTIOC3A | P612/GTIOC9A
PWM i 73(Un) P609 / GTIOC5B | P604 / GTIOCSB
PWM H F3(Vn) P114 / GTIOC2B | P602/GTIOC7B
PWM H 73(Wh) P112/GTIOC3B | P613/GTIOC9B
R—ILE Y AN (HU) P907 PAOS
R—=ILEY AN (HV) P905 PA10
=LY AH (HW) P906 PA09
e =
BERBRULRO PWM REEL P613/ GTETRGA | P112/ GTETRGA

AR
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

8.2 [EiDH4HE
HUTILY T rY 7 CHERAT AR DRAE—E5%K8-4. R85IZRLET,

& 8-4 EDHREx SER[1/2]

B 1D #EE A& RAGT?2 RAG6T3 RA4T1
U HBERAIE AN004 ANO00O ANO000
V HHERBIE AN002 AN001 ANO001
AD W HHERRIE ANO00O AN002 ANO002
aviN—4 N [ Ver.1: ANOO6
A4 oNnN—32 BRETAIE Ver 2. ANOO7 | AN004 ANO004
Ver.1: ANOO8
VR A A Ver 2. ANOL6 | AN0O5 ANOO5
AGTW EERIEA R —INLEAT AGTO AGTO AGTO
U 48 PWM 5 CH4 CH1 CH1
GPT V {8 PWM H 5 CH5 CH2 CH2
W 8 PWM H A CH6 CH3 CH3
@ ER = XaE
POEG i;m*ﬁﬁﬁ#@ PWM &L Group D Group B Group B

% 8-5 D REXT IS R[2/2]

D48 & RAST1 RAST?2
U BERAE ANOOO AN006
VvV BHERAIE ANOO1 ANOO8
g/[;/ S—4 W HHERAIE ANO002 ANO010
A4 N—2 BIREEAIE ANOOS8 AN007
VR AH AN007 ANO15
AGTW REHEA V2 —N\ILAAT AGTO AGTO
U # PWM 5 CH5 CHS8
GPT V # PWM H 5 CH2 CH7
W #H PWM H A CH3 CH9
POEG BEREHEFO PWM B2/F1EAH | Group A | Group A

(1). AID 3> R—4

U MBEFR(uU). VHEERIV). WHERIW)., BEUA N—FBEEE (Ve EBEEEETENVR)IZ [
DONAXYUE—FR] TAELETUN—FHIz7 ) HEFER).

ADE#HIEGPT D7 A —70—(PWM DA) BB L TEMESETUVET . ADEBRETEIVAAZ.
EBRFIHEAHIYAHE L TERLET,

(2). ERHBAAZ A< (AGTW)
EEREHEAREYAHDAL v E—N\LEAIELTHEALET,

(3). AAPWM &4 < (GPT)
H#E PWM HAOBEE—FZFEALT. Ty RIS LREDOEAZETVET,

4). GPTRAKR—Fr72 Ty b4 *—TJL (POEG)

BEFRBREFRE (GTETRGX IiF® Low LAJLKRER) 12 PWM HAWRFENA A4 Y E—4 2 RIREEIC
LET,
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9. YIhYTT7HE - ¥R

9.1 YT kYT
RKORTLDY I bz 7OEAEHZETRICRLET,

£R9-1 sh—ILEUHARS FLEIEY T by 7EREH

1HH BES
HilfEn A = R b ILAIE
E—AHEBRAZLE | SWIDLARJLIZKYHE
F 1-1& Renesas Motor Workbench i 5 A7
B85 FHEAB AL E R R—ILt YR A
ANEE DC 24V
Aoy YRR | RA6T2: 240 [MHz]
RABT3: 200 [MHz]
RA4T1: 100 [MHz]
RAST1: 480 [MHz]
RA8T2: 1 [GHZz]
F 1) 7(PWMEESR | 20 [kHzZ](F+ ") 7RAH : 50 [us)])

PWM ZEER A RIS MILVER (ERRERLERA)
TYREA L 2 [us]
il 10 B #A (BB ) RA6T2: 50 [us]

RAGBT3: 50 [us]

RAA4T1: 100 [ps]

RA8T1: 50 [ps]

RA8T2: 50 [us]

HIEN B HAGRE) RAG6T2: 500 [us]

RAG6T3: 500 [us]

RAA4T1: 1000 [us]

RA8T1: 500 [us]

RA8T2: 500 [us]

[B1%55% £ &1 CW : 0 [rpm] ~ 2400 [rpm]
CCW : 0 [rpm] ~ 2400 [rpm]
& HIEH R EH B R B Hl{E R : 300 [Hz]
EEHIEZ : 3 [Hz]

OV A SRBIEETE | EELANIL ‘ Optimize more(-02) (T 7 # JL FERFE)
REEREE UTOWTFNODEEDH., E—2FIEESHAGRN)EFETI T+ TIZT
%)

1.  BHEDERH 2.4(=1.13*sqrt(2)*1.5) [AlZ#B1B(E 7 HIEE 4 T8

R)

2. A4 N—FBIREEH 60 [V]ZFBA(ERHIEEH TELR)

3. AVNA—ABRETH 8[VIXRHE(ERHIHRE L TELR)

4.  [EFREEHS 4500 [rpm] % B8 (E T H| 5 2 TEER)

NEMLDBERBRHEEESEZRE LI5S, PWM B HHEFZNM14 >
F—4 2 RIZT 3
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Renesas Flexible Motor Control 1) — X F

9.2 YT b7k EE
YVILD T T7DEFRERZRO-1IZRLET,

Application Layer (User Application)

Main

mtr_main.c

Middle Layer (Motor Control Process)

User Interface Module
r_mtr_ics.c

Set User Command to Buffer

N\
I Interface Module I
[ rm_motor_hall
Set Control Gain & Command
Control Module
~
[ rm_motor_current ] [ rm_motor driver ]
[ rm_motor sense hall ] [ rm motor speed ]
\_ J
A\ y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| —
N
MCU Module
[ADC] [AGT] [GPT] [POEG]
\
A\ 4

Output PWM Signal

H/W Laver (MCU / Inverter)

Get A/D Converter Data & Sensor Signal

K91 E—4&HIEHY T by 7 DEAFBR

RO1AN6466JJ0132 Rev.1.32
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9.3 FYiAHDERH

AETHAI I E—4FHEMIOTSLTIE, REMBEEISEEFHBHR Y AA L. BERFHEAHINY
AHTEEENET, PTIVT—2aVETHH UIBEER AN VIL—FUTETEINES, BIVAAEL
TIREMIZNA—FY z7BEREHICR S RSFELENEBCHS BERREEIYAAZRAVTVET,

x9-2 AT BEIYRAH - ZFRY

BYiAH | BRE UL
LRI
15 Min
14
13
12
11
10 AGTO INT
REHEHEEAE Y A A
9
8
7
6
5 ADCO ADIO(RA6T2, RA8T?2)
ADCO SCAN END(RA6T3, RA4T1, RA8T1)
BRI EEAE Y AH(AID THRSE T B YAH)
4
3
2
1
0 POEG3 EVENT(RA6T2) POEG1 EVENT(RAG6T3, RA4T1)
v POEGO EVENT(RA8T1, RA8T?2)
Max BERELHEYAH
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

94 TJFAI - TAILT—HERK
BTN TOATSLDIAINE—ET7AIIBREUTIZRLED,

£9-3 VI LI T 74T —HER[L2]

THI YT ITHILF— T7AIL e
5
ra_cfg HBEEROaY T4~y
5
ra_gen HEBEBRDOL A RE
B, A UEHGE
Ra arm CMSIS V—RXa—F
board R— FEEEHER
fsplinc/api bsp_api.h BSP APl E&
fsp_common_api.h Common API &
r_adc_api.h AD AP| B
r_elc_api.h(RA6T3, RA4T1, RASTL M&) |ELC APl €%
r_ioport_api.h I/O API E&
r_poeg_api.h POEG APl £ &
r_three_phase_api.h 3t PWM APl B
r_timer_api.h 243 APl E%

r_transfer_api.h

T—ARE5% APl B

rm_motor_angle_api.h

AE API T

rm_motor_api.h

E—4 APIEE

rm_motor_current_api.h

EREME APl EZ

rm_motor_driver_api.h

E—4 FS4/\ API &

rm_motor_position_api.h

SIBEFIE APl EZ

rm_motor_speed_api.h

EEHE API B

fsp/inc/instances

r_adc_b.h(RA6T2, RAST2)
r_adc.h(RA6T3, RA4T1, RAST1)

AD BSEEE

r_agt.h

AGT BEETEH

r_elc.n(RABT3, RA4TL, RASTL M &)

ELC BEES

r_gpt.h GPT B EEZ
r_gpt_three_phase.h 3 PWMBEEESE
r_ioport.h I/0 BEE &
r_poeg.h POEG A EXE

rm_motor_current.h

BERHIHEEER

rm_motor_driver.h

ETE—2 FSAN\BEER

rm_motor_sense_hall.h

R—ILt U AEREE &R

rm_motor_hall.h

R—ILt VY FIHBEEE R

rm_motor_speed.h

HEEHHEEER
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KAMARBE—2DER—ILE YRS MILFITH Renesas Flexible Motor Control < 1) — X F

£94 VI b7 I7ALT—HERK[2/2]

T+ H$ITI+ILF— T74I o
q—
ra fspl/lib 4TIV IT7A4L
fsp/src bsp BSPBEE 7 AL Z—
r_adc_b/r_adc_b.c(RA6T2, RA8T?2) AD FS A/
r_adc/r_adc.c(RA6T3, RA4T1, RA8T1)
r_agt/r_agt.c AGT F5 4N
r_elc/r_elc.c(RA6T3, RA4T1, RAST1 D) ELC KT 4 /N
r_gpt/r_gpt.c GPT K54/
r_gpt_three_phase/ r_gpt_three_phase.c SHPWM FZ 4/
r_ioport/r_ioport.c /1O K54\
r_poeg/r_poeg.c POEG KZ4 /N
rm_motor_current/rm_motor_current.c BREIE K S 4/
rm_motor_current/rm_motor_current_library.h |EREIES 14 TS5 1)
APl E&
rm_motor_driver/rm_motor_driver.c E—FFZa4N
rm_motor_sense_hall/rm_motor_sense_hall.c |7k—/Lt > H0E K5
AN
rm_motor_hall/rm_motor_hall.c Sy | 2 c v o
E—E2KZa4N
rm_motor_speed/rm_motor_speed.c EEFIEKES AN
rm_motor_speed/rm_motor_speed_library.h | 5EEHIES 1 TS5 1)
APl E&
src application/main mtr_main.h , mtr_main.c aA—HAA VB
r_mtr_control_parameter.h HIHNS A —2 EE
r_mtr_motor_parameter.h E—BINTA—REE
application/rmw r_mtr_rmw.h , r_mtr_rmw.c Analyzer Ul B:ER#E
£
ICS2_RA6T2.h, ICS2_RA6T3.h, Y—ILRABEREER
ICS2_RA4T1.h,ICS2_RAS8TL1.h,
ICS2_RA8T2.h
ICS2_RA6T2.0, ICS2_RA6T3.0, Y—ILRBIES AT
ICS2_RA4T1.0, ICS2_RA8T1.0, 1
ICS2_RA8T2.0
RO1AN6466JJ0132 Rev.1.32 Page 55 of 140

2026.06.30 RENESAS



KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control < 1) — X F

FSP Y5 & T, RIMEEFSA N EZBEICERT S ENTEET,

FSP I, 7RY Y FCERTEAYA4 /000 bO—5, FEB#EE. mFHESCEDORERBTREZI >V T«
FalL—2 3 UEET 7ML (configurationxml) [THRFL. SBLET., a7 FaL—>a EFEE
e? studio £ FSP ##EICK > TITLVE T,

LEDOT7A LN, FSP A5 Project EREEITTHEUTDO I+ LT —HEFERSINET,
ra

FSP TEIRL f=AR— FEEFROCES 2 —ILDAY A — - CO—FI7AMILDBA VR b—ILENFE
ERR

HEEZEE L LD a— FMEEZ1T55EIE ralfsplinc R U raffsp/sric U FTOXRERES 2 —ILAYSE—-C
O—FI774ILEEBELTLSEZEL,

ra_cfg

BRLEED2—IILOBEEEIRO D 74 X2 L—Y a3 VEENBRINFT(ELFAF T avnk
S%EH M), FSPIEELUANTIHREERLEEXLIGELTLESLY,

ra_gen

FSPIEETHREL-OV T4 FaL— 3 UIER(E VHEEERELEIY AARE. EED21—LD
property SRE)NSER SN DR ED 12— LWL T —2HMET 7 A IULHBEMINET, EJL K
[TV TAXaL—LaVRENCBBERSNIOTEEBEOLEFEY FEA,
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control < 1) — X F

95 F7IFUT—L3VE
FIVG—23 VBRI —YA U2 7 —XUNDFEIRE RMW Z2FEALEE—FEDa—)LICxtT Sl
HOEFERECHEMES 2 —ILDNRSA—2BHETVET,
9.5.1 #8E
TIVr—L a3 BTHRELTWAHMEE—E2KR95ITRLET,
x95 7TV r—LavBOwE—E

Mg Bl
A ALER A—HYDESITHLTIRTLERD | ENHRELET,
Ul JnE AR—F UL/ RMW OEBEITVET,
IR —T v —0E E—SDES /B, REFHHOESEORS - EEEZITVET.
RMW 0 Ul Jn28 EREET /IS A—2DOWE - FEETVET,

952 aAYvI4TL— 3 ER

FIUr—Sa B FSP TEMENAEED 12— ILEAVWTE—2HHEETTE21—HF14
TJI—RBT,. XY UTVTATSLDTTIT—LaVBEBLKETH U TN ELTEEIATVWET,
ZDfE=H, TTIS—L a3 VBTREAERZRIV I« L—2 3 VERIE mtr_mainh 774 J)LAICT S A
EHELTHESATVEY, REAGEEIV I« L—2 a3 VIERER 96ICRLET,

£96 T4 L—2aViEHR—E

77414 <y 04 EnEA
mtr_main.h CHATTERING_CNT ALY FHRAFAHDF ¥ E) OTH
MTR_MAX_SPEED_RPM B35 E 5 R HIFRE

RMW, R— F Ul &Iz 2l EDEEREL
IRELTHIDMEIZHORAENET,

CONFIG_DEFAULT_UlI BREAR (Vty MERE) R—FUl
ZRMW OWFhZEFERT SN EHREL
EX

MTR_ADCH_VR1 R— FOREHERER VR DIEZFAHA

CADFYRILEREL TS,

RO-7T AVT14JL—2a EBRONHE—%

E4ZAE REE
CHATTERING_CNT 10
MTR_MAX_SPEED_RPM 2400
CONFIG_DEFAULT_UI BOARD_UI

RA6T2 Ver.1 : 8
RA6T2 Ver.2 : 16

MTR_ADCH_VR1 RAG6T3. RA4T1:5
RA8T1 : 7
RA8T2 : 15
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Renesas Flexible Motor Control 1) — X

9.5.3 HiEHK - THIER

TV r—a B Tea—4hERTREEER—BEERI8ITRLET,

RIBICRIEHMIRMW MSHIEZRET A ET, RIOIICRIBERERICRMENETT, 7T
T— a3 VBRI OBEREHFSIHE LT, EHEIED 2 —)LD Update B EFETL. BRE/NTA—4

ERBRLEY,

RI-8 NIA—LLEREH—E

st B

g_ul_trig_enable_write

BEREHEHRT IS

com_ul mode_system

A—HFANRAVRATLE—FOYEBZIEHR
0: E—42F1Lt
1: E—42EF
3: TR

g_ul mode_system

SRATLE—F
0: E—42F1Lt
1: E—7EFE)
2: T5—

com_ul _enable write

A—HFANAERESTBRAHFT (UTO com ERTZDESE
g_ul_enable_write AR C{EIZZ >R TTOY 3 AICRBS
nEF, )

g_ul _enable_write

EHESHRAFA

com_u2_mtr_pp

BEY 5E—2 DB

com_f4 mtr_r

BEd 5E—2 DIEHE [Q]

com_f4 mtr_Id

EREN g 2 E—42Dd 8A V5042 UR [H]

com_f4_mtr_lq

EREN T 2 E—2Dq EA 594 R [H]

com_f4_mtr_m

BT 5 E— 2 DEIERE [Wh]

com_f4_mtr_j

EREN g 2 E—2DA—32 4 F—2 % [kgm'2]

com_f4_current_omega

TR MRES ERH [H]

com_f4 current_zeta

BT RET R

com_f4_speed_omega

EEFIEREREKES [Hz]

com_f4_speed_zeta

R FE | RIEE R

com_f4_max_speed_rpm

R RERKEEMS) [rpm]

com_f4_overspeed_limit_rpm

BEET S —HRHEREEME) [rpm]

com_f4_overcurrent_limit

VI rYI7BERTIS—RERBME [A

com_f4_iq_limit

EEHHE q @ERKKE [A]

com_f4_limit_speed_change

RELZBERRELCEFRE EALFXTYT) (BEHE)rpm]

com_f4 _nominal_current

EEERE [A]
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

RIORMW IZEB/NFTA— 4 EHABREARDEH—E

BiEK E5BA
g_user_motor_hall_extended_cfg "=t oY BT T —RINSA—FEENK
g_user_motor_speed_extended_cfg REFIE/ NS A —2HEERK
g_user_motor_current_extended_cfg BRHIE/ NS A —2EBER
g_user_motor_sense_hall_extended_cfg AEMRERH/NDS A —21BERK
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Renesas Flexible Motor Control 1) — X

954 TYOTEE

77 D—%—_QUT(:ﬁ? Li'a_o

% 9-10 ¥4~ A—% [1/4] (mtr_main.h)

XY 0%

RAG6T2

RAGT3

RA4T1

SW_ON

SW_OFF

SW1_ON

SW1_OFF

SW2_ON

SW2_OFF

Rl O O | | O

k| O O | | O

k| O O | | O

CHATTERING_CNT

MTR_CW

MTR_CCW

WAIT_STOP_COUNT

MTR_LED_ON BSP_IO_LEVEL LOW | BSP_IO_LEVEL_LOW | BSP_IO_LEVEL_LOW

MTR_LED_OFF BSP_IO_LEVEL HIG |BSP_IO_LEVEL_HIGH | BSP_IO_LEVEL_HIG
H H

ICS_UI 0 0 0

BOARD_UI 1 1 1

LOOP_SPEED 0 0 0

LOOP_POSITION

MTR_MAX_SPEED _RP | 2400 2400 2400

'\S/ITOP_RPM 400 400 400

MTR_AD12BIT DATA | 4095.0f 4095.0f 4095.0f

VR1_SCALING

(MTR_MAX_SPEED _
RPM + 100) /
(MTR_AD12BIT_DAT
A * 0.5f)

(MTR_MAX_SPEED_R
PM + 100) /
(MTR_AD12BIT_DATA
* 0.5f)

(MTR_MAX_SPEED _
RPM + 100) /
(MTR_AD12BIT_DAT
A * 0.5f)

VR1_SCALING_POS

VR1_180

VR1_POSITION_DEAD
_BAND

ADJUST_OFFSET OX7FF OX7FF OX7FF
MTR_FLG_CLR 0 0 0
MTR_FLG_SET 1 1 1
CONFIG_DEFAULT Ul | BOARD_UI BOARD_UI BOARD_UI

CONFIG_LOOP_MODE
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Renesas Flexible Motor Control 1) — X

# 9-11 ¥4/ A—% [2/4] (mtr_main.h)

X7 0%

RA8T1

RA8T2

SW_ON

SW_OFF

SW1_ON

SW1_OFF

SW2_ON

SW2_OFF

k| O O | | O

k| O O | | O

CHATTERING_CNT

MTR_CW

MTR_CCW

WAIT_STOP_COUNT

MTR_LED_ON BSP_IO_LEVEL_LOW BSP_IO_LEVEL_LOW
MTR_LED_OFF BSP_IO_LEVEL_HIGH BSP_IO_LEVEL_HIGH
ICS_UI 0 0

BOARD_UI 1 1

LOOP_SPEED 0 0

LOOP_POSITION 1 1
MTR_MAX_SPEED_RPM | 2400 2400

STOP_RPM 400 400
MTR_AD12BIT_DATA 4095.0f 4095.0f

VR1_SCALING

(MTR_MAX_SPEED_RPM
+100) /
(MTR_AD12BIT_DATA *
0.5f)

(MTR_MAX_SPEED_RPM
+100) /
(MTR_AD12BIT_DATA *
0.5f)

VR1_SCALING_POS

VR1_180

VR1_POSITION_DEAD_
BAND

ADJUST_OFFSET OX7FF OX7FF
MTR_FLG_CLR 0 0
MTR_FLG_SET 1 1
CONFIG_DEFAULT Ul | BOARD_UI BOARD_UI

CONFIG_LOOP_MODE
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%912 v/ 0—&

[3/4] (mtr_main.h)

X7 0%

RAGT2

RA6T3

RA4AT1

MTR_ADCH_VR1

8

5

5

MTR_PORT_SW1

BSP_IO_PORT_13 PIN_
04

BSP_IO_PORT_03_PIN
04

BSP_IO_PORT_03_PIN
04

MTR_PORT_SW2

BSP_IO_PORT_13 PIN_
07

BSP_IO_PORT 02 _PIN
00

BSP_IO_PORT 02 _PIN
00

MTR_PORT_LED1

BSP_IO_PORT_13 PIN_
01

BSP_IO_PORT 01 _PIN
13

BSP_IO_PORT 01 _PIN
13

MTR_PORT_LED2

BSP_IO_PORT_13 PIN_
02

BSP_IO_PORT 01_PIN
06

BSP_IO_PORT 01_PIN
06

MTR_PORT_LED3

BSP_IO_PORT_13 PIN_
03

% 9-13 ¥4 A—& [4/4] (mtr_main.h)

XY 0%

RA8T1

RA8T2

MTR_ADCH_VR1

7

15

MTR_PORT_SW1

BSP_IO_PORT_10_PIN_15

BSP_IO_PORT_10_PIN_00

MTR_PORT_SW2

BSP_IO_PORT_10_PIN_13

BSP_IO_PORT_10_PIN_07

MTR_PORT_LED1

BSP_IO_PORT_10_PIN_12

BSP_IO_PORT_06_PIN_14

MTR_PORT_LED2

BSP_IO_PORT_10_PIN_14

BSP_IO_PORT_10_PIN_15

MTR_PORT_LED3

BSP_IO_PORT_10_PIN_04

RO1AN6466JJ0132 Rev.1.32
2026.06.30

Page 62 of 140
RENESAS



KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

% 9-14 ¥~ 0—% [1/2] (r_mtr_rmw.h)

<5 0% RAG6T2 RA6T3 RA4T1
USE_BUILT_IN 0 0 0
MTR_ICS_DECIMATION |5 5 3
ICS_BRR 19 250 250
ICS_INT_MODE 1 1 1
MTR_SQRT 2 1.41421356f 1.41421356f 1.41421356f
MTR_TWO_PI 6.28318531f 6.28318531f 6.28318531f

MTR_RAD_RPM

60/MTR_TWO_PI

60/MTR_TWO_PI

60/MTR_TWO_PI

MTR_RAD_DEGREE

360/MTR_TWO_PI

360/MTR_TWO_PI

360/MTR_TWO_PI

MTR_OVERCURRENT _ 1.5f 1.5f 1.5f
MARGIN_MULT
% 9-15 ¥~/ O—%& [2/2] (r_mtr_rmw.h)
E4/2=E] RA8T1 RA8T?2
USE_BUILT_IN 0 0
MTR_ICS_DECIMATION |5 5
ICS_BRR 19 19
ICS_INT_MODE 1 1
MTR_SQRT_2 1.41421356f 1.41421356f
MTR_TWO_PI 6.28318531f 6.28318531f
MTR_RAD_RPM 60/MTR_TWO_PI 60/MTR_TWO_PI
MTR_RAD_DEGREE 360/MTR_TWO_PI 360/MTR_TWO_PI
MTR_OVERCURRENT _ 1.5f 1.5f
MARGIN_MULT
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96 AR TJIT—REVa—I)
AVRATI—REV2—)LIE, E—2HHEZEETIRED2—ILEZEUIFERALTE—2FHlHEAKEZE
BEA3ED1—ILTT, EED21—IILEDA VAT —ROE—2&HBHDIRTLLHDODER, RELEE

fToTWWET,

9.6.1 #H&gE

AVATI—RED2A—IILOWEE—EZKR 916 ITRLET,
%0916 A VA TI—RED1—)LOMEE—E

HRE At BA
AT—hEHE A—HDEFICHLTRAT—FEOYBZTE—2ZHBLET,
fREEMERE REMREICLIYVIS—NEZITVES,
A XDEE EEFEHOCERGHOIKEORE - REETVET,

RE - ERRORG

BERGEHES 21— LEE - MEFROMFIEITVES.

RS ERE

A—HYOANLEEERSEEZEEFHED 12— LISHLTHRELE
ERS

Bl Y A A0 3R

REREEARE YA - ERFEEAYZNYRAAIH LTI R
oA —HRENEERITLET,
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9.6.2 ELa1—/)LERE
ED2—IIERRFER 92 IZRLET,

Uty b
A2—T1—AEZa-)
SWoVRLS L |
LED RIEHEH0RH
2 DAKEH TR 2D AAHEH| »
| Rk T EER
RMVY i Rt - — TOR&
#HATt ! (AGT)
DESAS
E—SiEE
2L AT
elc Uty b
AR TT—2R i)
mi eic kS8 ADEBET
(AP EYa-l FIDAH
LATTRA TRk
etc
- SAFLE—R
a EE
= -
AF—RA e | EEEE | mE e T—IES
i o,
TS—YI%E EZa—I
I5—HiE fRiEiEE
ADEBSTRDASD |
210 AHER EEEE B0 AHER
TEHNE i
i@ R
DAL
92 A VBT —RED1—/ILERE
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9.6.3 KEEER

93IZHYTNY T Iz T7ICETHREEBRERLET, YTV T D7 TIL, TSYSTEM

MODE] Ik YiKEEEZEEBLET,

POWER ON/
RESET

SYSTEM MODE

S

[RUN EVENT]

- J
MODE
ERROR
STOP ERROR
EVENT RUN ERROR
ERROR ERROR ERROR ERROR
RESET

9-3 TV T+ 7 DREERE

(1) SYSTEM MODE

SRTFLEMERKEERLET, BRI+ (EVENT) OFEIZLY ., KEABBLET., VXTLA
DEEIREEIL., E—2EREIfZ1E (STOP) . E—4ERE) (RUN) . 2&JKEE (ERROR) AHY FT,

(2) EVENT

% SYSTEM MODE Hh[Z EVENT &4 95 &, ZD EVENT 2> T, YR TLEERENK 9-3
FORDESIZEBLET ., HFEVENT DREERIETRELYET,

% 9-17 EVENT — &

ARV A

HREER

STOP

A—HBRECIYRELET

RUN

A—HBRECEYRELEY

ERROR

VATLNEREEZRH LI EEITHKELFET

RESET

A—HBRECEYRELEY
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9.6.4 f{REEHLHE

AHEETOTS LIF, UTOIS—KEZHFL, ThETLDHEICER

HREICED A REREMIIR 9-18 SR L TSN,

o BERIT—

BERLSI—FN—FOz7ROCYVI Iz T7THEATHRESINET,
N—FOz7HhoDRI[EFLES (BERKE) ITXKY. PWM H:'.j]ﬁﬁ?%“’f’f/t AU RIREEIZL
BER GBER) Iy MEZEBE) %

F9, F-. BEREHRBFHTUME. VHE. WHERZE®HRL.

BRHELERIZ, BRFLELEY (VI I T7RE)

. BEEIS—

BEEEREAYPT, oN—2BREETZEHL.

FIEHEEEREL TLEY, RiE

BEE BEEY I v MEZEB) ZRH LB,

REFLLEY., BEEY I v MERFRERBBOEREDREGEEZER L THELLIETY,

. BEETS—

BEEXERRAY T, oN—2BRBEEZEHR/L. BEE (KEEX
RS, BRFLLFEY, BEEY I v MEXRHEIBOEREDREREEERELT

—d—o
o HIEEIS—

EEEEERAATEEZESRL. EEV Iy MEZHEBLEER., BREFELLES,

2y MEZTRSHE) ZHREL

HEL-ET

%018 BREWEOHARE - BE(E
BEFTS— Ly o R SRR
BEET5— 52?% E[u;] R Z)umﬂ%lhﬁﬂﬂﬁﬂ*
ERETS— E*ﬁﬁ ;ﬁ \[u;] T Zﬁiﬁﬂﬂlfiﬂﬁl,ﬁﬁ*
N ﬁrfxn]u Sv MEGRER) |

EfRRAER [us]

i il 40 ) EA

¥: RO-1L h—ILEUHRY MLEIEHY 7 b TEREHRESE
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9.6.5 API
BEDS21—IILDAPI —EEZLTFIZRLET,

% 9-19 APl —&

API 5 EA
RM_MOTOR_HALL_Open AEDaA—ILEFERTATRED 2 —ILDAVARE Y
RAEER (A—T V) LET,
RM_MOTOR_HALL_Close RKEDA—ILLEFERATEITEEDA—ILDAREY
RERT (»O0—X) LET,
RM_MOTOR_HALL_Run E—2EEEREBICLET,
RM_MOTOR_HALL_Stop E—SEFLREICLET,
RM_MOTOR_HALL_Reset RKEDa—LEYEY MREIZLETS,
TERED 2—1LOVEY FETVET,
RM_MOTOR_HALL_ErrorSet VATLIZTS—REBEEELET,
RM_MOTOR_HALL_SpeedSet REESEMEA) Ipm] Z/ELET,
RM_MOTOR_HALL_StatusGet SRATLODRT—FERBLET,
RM_MOTOR_HALL_AngleGet A—42AE (&) EHRlradl ZWMELFET .
RM_MOTOR_HALL_SpeedGet REBRRMBERA) pM] ZWMEBLET,
RM_MOTOR_HALL_ErrorCheck IS—KETEWDWEFIVILET,
RM_MOTOR_HALL_PositionSet MEfESE[degree]l #RELFE T,
(K=Y Ry FILTIHIEYR—F)
RM_MOTOR_HALL_WaitStopFlagGet FLHERKEDISTZEZRELET,
(R—=ILE2 oYY KLTIEEYR—F)
RM_MOTOR_HALL_FunctionSelect AF—L vHEEREE - RRERBEEZERLET,
(R—ILEHYRY FLTIHIEYR—)
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9.6.6 MEMR - KHIFW
A28 7T —RED1—LOBERK - ER—HZLUTICRLET,

£9-20 A VAT —REVa—/)LRABER - ZH—E (rm_motor_api.h)

BERKL AN B
motor_callback_ar | *p_context =LY VBEBAITXR MER
S t
95— event =LY HEBRADA A MER
motor_cfg_t *p_motor_speed_instance TEEEHIHES 2 —ILAVRE VAT KLAR
*p_motor_current_instance TERERHFHHES 2 —ILAIVREZ VAT KLAR
*p_callback BEI—IWNYIBEBT FLR
*p_context BEI—INYVBEHAI Y TER MER
*p_extend A—HYEEAREIV T4 T L—2 a3 VIEREBER
SHBA7 FLA
motor_api_t *open EDa—LA—T (Bt BH7 FLX
*close EDa—)yo0—X (Bik) BHET7 FLR
*run E— 2 EEMIREAKT FLX
*stop E—HEERFLEEHT FLR
*reset EDa— Uty FEABT FLR
*errorSet I>—IEMBEERT FLR
*speedSet EEESEMA) oM ERABEHT7 FLR
*positionSet MEETEREREHBT FLAR
(R—ILE Y RY FLTIEHIEYR—F)
*statusGet EDa - )LREBEGABEHT FLX
*angleGet O—42 A Erad| G ABEHT7 FL X
*speedGet [BE5E FE (M A ) [rom IS B 7 KL X
*waitStopFlagGet E—4EERFLTISTRERAEAHT7 FLX
(R—ILE Y RY FLTIEHIEYR—F)
*errorCheck IS —REBHEZREHRT FLAR
*functionSelect Y—REEEEIREH T FL X
(R—ILE Y RY FLTIEHIEYR—F)
motor_instance_t | *p_ctrl EDA—IILAEHEERT FLR
*p_cfg EDa—)LarvIq4F¥aL—> 3 ER
BEAKR7 FLR
*p_api API BB BER T FL R
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#£921 A VAT —REDa—I)LABER - TH—F (rm_motor_hall.h)

#iER%

AN

FitEA

motor_hall_statem
achine_t

ul_status

VATLAT—ER

ul_status_next

RPBR VAT LARAT—E R

ul_current_event

REARND K

u2_error_status

IS—RT—HRR

motor_hall_extend
ed_cfg_t

f_overcurrent_limit

BERREE [A]

f_overvoltage_limit

BEERHE V]

f_overspeed_limit

R B AR L E () [rpm]

f_lowvoltage_limit

EEEREE [V]

motor_hall_instanc
e ctrl t

open T—TUIER
u2_error_info I>—1FH
st_statem VAT LEBRAEER

st_speed_input

REFIED S DANT— 2 BIERK

st_speed_output

EFIEADHNT— 2 EiERK

st_current_input

st_current_output

REEA~NDH N T— 2 HEER

*p_cfg

=
BERBEN > DANT—2HBER
%E:
4

vI74FaL—Ya ERESEATFLA
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9.6.7 RYUOEE

- SIERESR

AR ITI—RED2—ILOIIA - FIBEK—BZLUTIZRLET,
RO A VA TI—REDa—)LATYO—F

ACHINE_ERROR_ACTIO
NEXCEPTION

T74ILE <04 E&E e
rm_motor_hall.c MOTOR_HALL_OPEN (M << A —TUER
24U) | (T'
<< 16U) |
(H' <<
8u) | (L'
<< 0U)
MOTOR_HALL _RAD2RP | 30.0F/ rad/s=>rpm Z 2 A
M 3.141592
6535F
MOTOR_HALL FLG CL |0 239907
R
MOTOR_HALL FLG SE |1 72359ty bk
.
MOTOR_HALL_STATEM | 3 AT—hrHAX
ACHINE_SIZE_STATE
MOTOR_HALL_STATEM | 4 ARy b4 X
ACHINE_SIZE_EVENT
MOTOR_HALL_STATEM | 0x00 IS5—&L
ACHINE_ERROR_NONE
MOTOR_HALL_STATEM | 0x01 HENARNY FRE
ACHINE_ERROR_EVEN
TOUTBOUND
MOTOR_HALL_STATEM | 0x02 HRENRT— MRE
ACHINE_ERROR_STAT
EOUTBOUND
MOTOR_HALL_STATEM | 0x04 Bl o1 F 4
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RO23 AU BT —ARED 21— )LAFIZK—

& [1/2] (rm_motor_api.h)

kA PN & =k
motor_error_t | MOTOR_ERROR_NONE | 0x0000 —7%L
MOTOR_ERROR_OVER | 0x0001 | /N\— Kz 7RHEBERTS—
_CURRENT_HW
MOTOR_ERROR_OVER | 0x0002 | BEEIS—
_VOLTAGE
MOTOR_ERROR_OVER | 0x0004 | EE#BIS—
_SPEED
MOTOR_ERROR_HALL_ | 0x0008 | ik—JLIEE R A LTI FITS5—
TIMEOUT (R—ILE VB ARy FLTIEEELFEA)
MOTOR_ERROR_BEMF | 0x0010 | F&EEEXRHES A LTI I S5—
_TIMEOUT (R—=ILE YR FLTIEEELFEA)
MOTOR_ERROR_HALL_ | 0x0020 | *f{#F
PATTERN
MOTOR_ERROR_BEMF | 0x0040 | ZF&EEERH/ 42— IT5—
_PATTERN (R=ILEoHRY FLTIEEELEREA)
MOTOR_ERROR_LOW_ | 0x0080 | {EEFETS—
VOLTAGE
MOTOR_ERROR_OVER | 0x0100 | V7 bz 7RHEBERTS—
_CURRENT_SW
MOTOR_ERROR_INDUC | 0x0200 | FE+ Y HELKITS—
TION_CORRECT (R—ILE BRI FLTREEELEEA)
MOTOR_ERROR_UNKN | OXFFFF | RE&EIT 5 —
OWN
motor_callback | MOTOR_CALLBACK EV | 1 FEEHIEHIIRIY AHFA RN+
_event_t ENT_SPEED_FORWAR GEEESI T EI A Y A &)
D
MOTOR_CALLBACK_EV | 2 EEHEBEYAHS R
ENT_SPEED_BACKWAR GEEESI I EI A Y A &)
D
MOTOR_CALLBACK_EV | 3 EIRGHIEETE Y AHA N2
ENT_CURRENT_FORW (B ERAZ Y A H)
ARD
MOTOR_CALLBACK_EV | 4 EREEEZYVRAHAA N2 b
ENT_CURRENT_BACK (B ERAZ Y A H)
WARD
MOTOR_CALLBACK_EV | 5 A/D TR Y AHA RNk
ENT_ADC_FORWARD (R—ILE BRI FLTEEELEEA)
MOTOR_CALLBACK_EV | 6 AID ZHNEBZEI Y IAHA R b
ENT_ADC_BACKWARD ((R—=NLEoHRT FILTEREELFEFEA)
MOTOR_CALLBACK_EV | 7 BAEAMIBHTE Y AHA R b
ENT_CYCLE_FORWARD (FR—ILEoHRT FILTEREELEEA)
MOTOR_CALLBACK_EV | 8 BAEAREZE Y AHA R
ENT_CYCLE_BACKWAR ((R—=ILtEoHRT FILTEREELFEFEA)
motor_wait_sto | MOTOR_WAIT_STOP_F |0 E-AELFEEISTOUTF
p_flag_t LAG_CLEAR
(R—iLt> | MOTOR_WAIT_STOP_F |1 E—AEBELFLIS Y b
HYAR%Y MLT | LAG_SET
FERALEE
A)
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£9-24 41237 —RAED2—)LAFIEE—E [2/2] (rm_motor_api.h)

(=LY~

HZ K4 AN & B
motor_function_s | MOTOR_FUNCTION_SE H— R R
elect t LECT_NONE

MOTOR_FUNCTION_SE

17— v #EEHAEER

5 RILTIXERAL | LECT_INERTIA_ESTIMA
FHA) TE
MOTOR_FUNCTION_SE [R R IR REEER
LECT_RETURN_ORIGIN
£9-25 A A7 —RED 21— )LAFZEE—E (rm_motor_hall.h)
HZ K4 AN & B
motor_hall_ctrl_st | MOTOR_HALL_CTRL_S E—FEEELXT— K
atus_t TATUS_STOP
MOTOR_HALL_CTRL_S E—42EERERT— K
TATUS_RUN

MOTOR_HALL_CTRL_S
TATUS_ERROR

IS—REXT—

motor_hall_ctrl_e
vent_t

MOTOR_HALL_CTRL_E
VENT_STOP

I =N e RN

MOTOR_HALL_CTRL_E
VENT_RUN

EILTREGE R (N

MOTOR_HALL_CTRL_E
VENT_ERROR

IS—REAUE

MOTOR_HALL_CTRL_E
VENT_RESET

ey FART T
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0.7 HEE&IEHES1—IL
REREHED 2 —ILEA—YOERERFELERFAEMED 21— /L 5 ESI N - EEREE Z U T:ERERIE
HEETLD., EREHMES ALK LCERIESEERTELET,

9.7.1 gk

REFBES 21— LOBERE—REZUTISRLEY,

%+ 9-26 FEHIHES 1 —)ILOMEE—E

=i

2R Al 12

EEHERECERT DL SIBEEEZITL. BREFEZHALES,

9.72 EL ai—IL¥ERX
ED2—IERRELTIZRLET,

RE HIH
--------- EFEHEIO— -
w id;
®E :
w* Pl iq*

9-4 EDa— LR
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9.7.3 API
EEHIFHESL2—ILD API —EZLTICRLET,

+®0-27 FE&HIHMES 1 —ILD APl —&

API E5EA
RM_MOTOR_SPEED_Open REFEMED21—I)L. ROUTBEYD2—ILDAVRAE
VREER (F—TFV) LFET,
RM_MOTOR_SPEED_Close REHHMED21 -, RUTBE D 2—ILOA U R4E
VRAERT (v0—X) LET,
RM_MOTOR_SPEED_Reset REFEHEDS2—ILEY Y MREICLET,
TERE a2—-LBYEY FLET,
RM_MOTOR_SPEED_Run REHHMEDS2—ILET Y T4 THKE (E—2EEK

BE) IZLET,

RM_MOTOR_SPEED_SpeedReferenceSet | EEHRGIEEZHRELET .

RM_MOTOR_SPEED_PositionReferenceS | B SEEZRELET .

et (K=Y Ry FILTIEHIEYR—F)

RM_MOTOR_SPEED_ParameterSet BRHEIEHNASDINTA—FZHRELET,

RM_MOTOR_SPEED_SpeedControl EEHHEENEZERLET,

RM_MOTOR_SPEED_ParameterGet REHBCTOERERNTA—FZWMELET,
(AVBTI—RED1—IDNERGFEED 2 —ILA~
ELET, )

RM_MOTOR_SPEED_ParameterUpdate REREEENSA—2ZBHLET,
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9.7.4 HER - THIFW
EEFEED 2 —ILOBER - EH—RZUTITRLET,

% 9-28 REH|IHE D 2 —I)LHABERK - £ —E [1/2] (rm_motor_speed_api.h)

BiER4 AN B;
motor_speed_callback_ar | *p_context RESIEI—ILAAYVBEHHAITEX MER
gs_t 7ELR

event BEEHEBI—ILNAY AR
motor_speed_input_t f id d iR H EIRE [A]

f_iq qEBREERE [A]

f_vamax R FILERRKIE [A]

f_speed_rad R EELEE(ESA) [rad/s]

f_position_rad

B O—4246& [rad]

f ed d s EFRET V]
(R—ILtE YRS MLTIHERLEEA)
f_eq qEHEESZEET V]

(R—ILE YR FLTREEALFEEA)

f phase_err_rad

FIFRERZEE [rad]
(R—ILE U FLTREEALFEFEA)

ul flag_get iref

ERESENEARETS Y

ul adjust_status

IBEFRSIERAART—R R
(R—=ILE YR FLTREERALFEEA)

ul adjust_mode

IREERFE— F
(R—ILE YR FLTREEALFEEA)

ul_adjust_count_full

WRBIRFSI ERAA DT U2 TILIER
(R—=ILE o HRT FLTIRHERALFELEA)

ul openloop_status

FErLUYX)IL—avA—To—7
RT—A2R
(R—=ILtE oYY MLTIXERLEEA)

f_openloop_speed

FEE XYY IL—YavA—ToL—7
[E1¥5:R B
(R—=ILE o HRT FLTIHERALFELEA)

f openloop_id_ref

FEEUYXYYIL—avA—ToN—T7
d EER [A]
(R—=ILE2oHYRY FLTEHERLEEA)

motor_speed_output_t

f id ref

dEBMERERE [A]

f iq_ref

q #ERERE (Al

f ref _speed_rad_ctrl

AEBEEIEFE(ERA) [rad/s]

f damp_comp_speed

F—ToN—TEUE LT EEELA) [radls]
(R—ILE oAy MLTRERLEEA)

ul flag pi

HE Pl HIERIR DS
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& 9-29 EEFIHE D 21— )LABER - £H—E [2/2] (rm_motor_speed_api.h)

#iER%

AN

FitEA

motor_speed_position_

data_t
(R=te2oHYR5 |k

LTIERLEEA)

e_step_mode

FEHEE—F

e_loop_mode

R - ArE Y] Y 2

position_reference_degree

FIEFER1E [degree]

motor_speed_cfg_t

*st_input

i

EEFEMANT -2 BERT FLR

*st_output

EEFHEAT -2 BEERT FLR

*p_timer_instance

TEESHE2A4A<TES1—IL
AVRRBVUAT KFLRA

*p_position_instance

TRUERHHES 12—
AR VAT FLR
(R—=IL Ry MLTIHERLEEA)

*p_callback BNV IBEBET FLXR
*p_context BRIV BEBAICTFX MER
7 RLR
*p_extend A—HAAREEI VT4 L= 3y
RHRIBEARSREA7 FL R
motor_speed_api_t *open REHBES2—LA—TVE#HT7 FLR
*close REHBED 12—V O0—XE#HT7 FLR
*reset REHEMED2—LY Y FEET FLR
*run EIExBAREAHK T KL X
*speedReferenceSet RERREREBRHT FLR

*positionReferenceSet

MEIESERERE7 FLA
(tr—ILtE oY Ry FILTIEESR—)

*parameterSet REHEE S 1 —IL~DT— 5 B
B#7 FLXR
*speedControl EERIHERERT KL R
*parameterGet REFREMES 22— oOHAT—4
IGRBEHT FLX
*parameterUpdate A—HEREAV T FalL—YarvT—4
BHEBT FLR
motor_speed_instance_ | p_ctrl RESIEED 2 —ILAEHEERT FLR
' p_cfg BEFIEHES 1 —ILar T« L— 3 UiER
BEKRT7 FLR
p_api EEFIEE S 1 —)L API BB HE 1K

7 RLAR
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

5 9-30 REREE D 12— LABER - TH—F [1/5] (rm_motor_speed.h)

BERA

motor_speed_pi_params_t

AN il
f err EEPIITS5—
f kp RE Pl LLl{RE
f ki EE Pl B RH
f_refi RE PIIENE
f_ilimit EE Pl &5 HIRRIE

motor_speed_design_params_t

f speed_omega

B I EE R B R 3 [Hz)

f speed_zeta

EEFHERRRRY

f_ed_hpf_omega

F—ToN—THE U EVTEERRE
(R—ILtE YRS FLTIHERALEREA)

f ol _damping_zeta

F—ToN—TEEVTRRRE
(R—=IEoHART FLTIEERLEEA)

f _phase_err_Ipf_cut_freq

RIEERE LPF h vy b4 T RS
(R—ILtE YRS FLTIHERALEREA)

f _observer_omega

REA TH—N\BERERKRE [Hz]
(K=t YRy MLTIHERALEEA)

f _observer_zeta

EEL THF—NHRRE
(=Lt oYXy FLTREALEEA)

motor_speed_|Ipf t
(K=t 2oHYRY LLTIHE

f_pre_output

HE LPF BIEE 5

B LA f_pre_input RE LPF AIEIA 5
f omega_t RE LPF BEERIKE [Hz]
f_gain_ka LPF 74 >
f_gain_kb LPF 74 >

motor_speed_2nd_order_Ipf t | f4_pre_output AIEH A {E

Fﬁ(t\;gzrﬁ/\o bl T fA_pre2_output A& B AfE
f4_pre_input AIEA AE
f4_pre2_input AI<EAHE
f4_omega_t FEE
f4_omega2_t FHEIE
f4_omega2_t2 FHEIE
f4_gain_ka LPF 74 >
f4_gain_kb LPF 74 >
f4_gain_kc LPF 74 >

motor_speed_oldamp_sub_t st_ed_Ipf LPF &K

(tR—ILE YRy FLTIEE
ALZEEA)

f damp_comp_gain

F—TFoN—TEEVTHFA Y

f fb_speed_limit_rate

BEIT4—FNwI )2yt
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

< 9-31 REFME S 2 —I)LABER - £H—E [2/5] (rm_motor_speed.h)

BERKE AN B
motor_speed_oldamp_t f4_ol_id_up_step A—ToN—THd@HERMERTY T
(R—ILtE2HYARY FLTI [A]
FEARALEFEA) f4_ol_id_down_step A—ToN—THdIdHERBERTY T
[Al

f4_ol_ig_down_step_ratio

F—ToIL—THqHERBRERTY T
tt

f4 ol id_ref

A—T oI —TE d MERIESE [A]

f4_id_down_speed rpm

F—TUN—T8 d BB ERRRE(E
) [rpm]

f4_id up_speed_rpm

F—ToN—THdENEEEZEEE
%f8)[rpm]

f4_opl2less_sw_time oY L A ITHRE
f4_switch_phase_err_rad UYL ABITHERE
motor_speed_motor_parame | u2_mtr_pp T2 BxE
tert 4_mtr_r E— 5 ERIE (9]
f4_mtr_Id E—RdEAUF 2R [H]
f4_mtr_Iq E—R QA UF AR [H]
f4_mtr_m E— 2 EHIHERE [Wb]
f4_mtr_j E—FA4F—> % [kgm”2]
motor_speed_flux_weakenin | *pmotor E—FNTA—RIBERSER7 FL R
9.t f4_ia_max dg IR KX ERE
f4_va_max dq B KEEE
fA_vfw_ratio BOWKRTHEATIRAEEL
f4_id_demag BHER
f4_id_min =/ d BERE
f4 v fw BOWRDEEAY FILRAE
u2_fw_status BOBRHHRT—2 X
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

= 9-32 EEFHIEE D 12— ILHEEK -

ZH—E [3/5] (rm_motor_speed.h)

BERKE AN 5 BR
motor_speed_observer_t f4_speed_rad ElE5ERE(EXA) [rad/s]
(R—=LEoHYRYJ FLTIE YN
ERLEHA) f4_ref_torque MILY fERTE
fA_ref_pre_torque AIE ML IERE
f4_ref_speed_rad AIEIEERRE(BERA) [rad/s]

f4_ref _pre_speed_rad AIEEREIESEESA) [rad/s)
fA_hpf_k1 HPF &%k 1

fA_hpf_k2 HPF &%k 2

f4_hpf_k3 HPF 2% 3

f4_k1 FIH—n\RH#1

f4_k2 FIH—n\RH2

f4_hpf_ref speed_rad

HPF REETE(ESA) [rad/s]

fA_hpf_ref_pre_speed_rad HPF RTEIREERIE(ERA) [rad/s]
f4_hpf_omega HPF El& &K [Hz]
st_Ipf LPF A&k
motor_speed_disturbance_o | f4_gain_distubance_estimate NELT A >
b?i\/_e;l_/tt SHAR%H pLTlE | F4-9ain_speed_estimate RETZA Y
HEALEEA) f4_estimated_distubance HVELIE
f4_estimated_speed EELEE(ESA) [rad/s]
f4_inertia 1A F—
f4_ctrl_period E1TRH
st_lpf LPF &K
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

+& 9-33 EEFIEED 2 —LABIENR - TH—

& [4/5] (rm_motor_speed.h)

BERA

AN

FitEA

motor_speed_extended_cfg_t

ul ctrl_method

BHtUHESE

f speed_ctrl_period

BB HIEEH [Hz]

f_limit_speed_change

RERSENERTY F(BEXHA) [rad/s]

f_maximum_speed_rpm

BRAHIREEREE(ESA) [rpm]

f omega_t

RE Pl EHRERE [Hz]

f id_up_speed_rad

d SEFIBMHI EFE

f_iq_limit

qEERKKRETEME [A]

f ol_fb_speed_limit_rate

a7« —FRvoUS vk

f_natural_frequency

EEA T —N\EHRERHK
(R—=ILE 8RS FLTIRHERLFELEA)

ul_openloop_damping

FT—ToN—TEELTENEN TS
(R—ILE U FLTREEALFEFEA)

ul_flux_weakening

BOHREERNEN TS

ul less switch

UYL ABITHIEESNESN DS
(R—=ILE2HRY MLTIXERLEEA)

ul observer_swtich

REF T —/\EEERENT ST
(R—ILE YR FLTREEALFEEA)

observer_select

EEA T —/ i EEEIR
(R=ILE o HRT FLTIRHERALFELEA)

ol_param

A—TUIN—TIRNS A —EEK
(=LY RT MLTIERALEEA)

ol_sub_param

A—TUIN—TH IS A —2EEEK
(FR—=ILE2HRY MLTIXERLEEA)

d_param

BEPI THA 28544

control_type

T2 HEa K

mtr_param

E—FNTA—RBERK

motor_speed_instance_ctrl_t

ul active

TOT47239

ul state_speed ref

REETEEERT—2 X

ul_flag_get iref

FIERFT S

=50 31—
EE/)IL*EI M

ul state id_ref

ul_state_iq_ref

qEEREREEEXT—4X

f rpm2rad

rom=rad/s Z#:FH

f ref _speed_rad_ctrl

REREEFE(ERA) [rad/s]

f ref_speed_rad

REESB(ELA) radss]

f _speed_lIpf_rad

LPF 3#E
(R—=ILE2HRY MLTIXERLEEA)

e_status

REHHMEEXT—2 X
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

5 9-34 RERHE D 12— ILABER - £H—F [5/5] (rm_motor_speed.h)

BERA

AN

FitEA

motor_speed_instance_ctrl_t

ul flag down_to ol

T—TUN—TERE TS5
(R—ILE Uy FLTRHERLEEA)

f ol_ig_down_step

F—ToN—TRq@MERRERT YT [A]
(R—ILE Uy FLTIHERLEEA)

f phase_err_rad_|Ipf

(IERZE LPF{E
(R=ILtEoPR5 MLTIERLEEA)

f_init_phase_err_rad

fEREVAE
(R—EoHRY MLTIHERALEFEA)

f_opl_torque_current

F—ToN—TBITFILIER
(R=ILtEoPR5 MLTIERLEEA)

f_damp_comp_speed

A—ToIN—TEFUEVTEEERA)
[rad/s]
(Rh—ILtE RS FLTIEHERLEEA)

f damp_comp_gain

F—ToN—TFEETFAY
(R=ILtEoPR5 MLTIERLEEA)

f fb_speed_limit_rate

BEIT4—FNv7 )3y ME

ul_enable_flux_weakning

BOBRNEBENEN TS

st_flxwkn BOMRNIERBER

*p_cfg REFEES2—LarI4TL—2 a3 E
HEERSEAT FLX

pi_param PI $il{H A& (K

st_input REFMADT—2BEA

st_speed_|pf HE LPF A&k

(R=ItEoPR5 MLTIERLEEA)

st _phase_err_|Ipf

RItEESZE LPF &R
(=Lt Ry MLTHEHERLEEFA)

st_observer

BELF T —/\AEERE
(R=ILtEoPR5 MLTIERLEEA)

st_disturbance_observer

SNELA T —\FAEER
(K=Y MLTIHERALEFEA)

openloop_sub

A—ToN—THITTFT—21EERK
(R=ILtEoPR5 MLTIERLEEA)

st_position_data

RIEHIfHA VR 7 T —XAEER
(=Lt RY MLTHEHERLEEFA)

timer_args

BARED 2—)LaA—ILN\y ) REER

RO1AN6466JJ0132 Rev.1.32

2026.06.30

Page 82 of 140

RENESAS




KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

9.75 IV OEE - INBAKREE

REFREBES2—LDOTo O - FIEER-—BZUTITRLEYS,

% 9-35 EEHEME 1 —ILAT Y O—E [1/2]

T74ILE <04 E&E -
rm_motor_s (‘M' << 24U) |
peed.c MOTOR_SPEED_OPEN g ::SSSTJ(),P! BRSBTS 1 — LA — T UIER
<< 0U)
I\E/IAC\)F;I'OR_SPEED_FLAG_CL 0 SssmyT
!\r/IOTOR_SPEED_FLAG_SE 1 D55y k
MOTOR_SPEED_MULTIPL |, 5
E 2
2.0F *
MOTOR_SPEED_TWOPI 3.141592653 | 21
5F
MOTOR_SP
g"OTOR—SPEED—TWOP'—G EED_TWOPI | rpm=rad/s Z#:/H
/ 60.0F
MOTOR_SPEED DIV _8BIT | 1.0F/256.0F | 8 E v k2 f##E
MOTOR_SPEED_RAD_TRA | 3.141592653 e
NS 5F /180.0F | "PM=rad/s A
MOTOR_SPEED_ROOT3 1.7320508F | ¥ 3
O SPCED-SPEED.Z 1 g EEESE 0 ER
MOTOR_SPEED_POSITION | (AR Fri VN
_CONTROL (FR—ILEHYRY FLTIHERALEEA)
mSJSE—SPEED—SPEED—C 2 =E P FlfEIREE
MOTOR_SPEED_OPEN_LO AL YEY ) IL—a
oP INDUCTION |3 F—TUN—TRE
- (=LY RY MLTIRHERLERA)
MOTOR_SPEED_ID_UP 0 d B ERMEIKEE
_I\I{IOTOR_SPEED_ID_CONS 1 ——
MOTOR_SPEED_ID_DOWN | 2 d BE R E IR RE
M CEPDZERO 5 d B 0 EE kA
tonOR-SPEEDIDFLUX d BT3B O HIRALIER 1
MOTOR_SPEED_ID_OPEN | dEERA—T v IIL—THlEIKEE
LOOP (R—=ItE2 YRy FLTIHERALEEA)
N T FEPAQZERO q BT 0 Bk A
MOTOR SPEED_IQ_SPEE |4 o HET Pl IR S
MA(\)D'I"]OR_SPEED_IQ_AUTO 5 B —_—
MOTOR_SPEED _IQ DOWN | 3 q EERBEIREE
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

# 9-36 REFIEE1—ILAYI O—F [2/2]

T74ILE Xy 0% EEIE eSS
rm_motor_speed.c | MOTOR_SPEED_ CALCU 1 N

LATE_ANGLE_ADJUST_ |1 JaEhES 90 f’?ﬁﬁﬁl o
90DEG (=L YRy FLTEHERALEEA)
TR eV, [wmmommmaizas
ODEG - - (=Lt YRy FLTEHERALEEA)
MOTOR_SPEED_CALCU I A 2 4K
LATE_ANGLE_ADJUST_ | 3 baBy5| S AAH T

FIN

(R—ILE YR FLTREALFEEA)

OPENLOOP

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST_ | 4

FELUYEXY)TL—Savir—To
JL—TiREE

(R—=ILE YR FLTREEALFEFEA)

% 9-37 EEFIEE D 1 —ILASIZEE—E (rm_motor_speed_api.h)

HZERA AN B BK

motor_speed_ev | MOTOR_SPEED EVEN |1 HEHIHETRIAANAY +

ent_t T_FORWARD GEEH EEEAE Y A H)
MOTOR_SPEED_EVEN | 2 EEFIHETRAARY b
T_BACKWARD GREHIEEEAZ Y AH)
MOTOR_SPEED_EVEN | 3 BEHEHT Y O—FNEBRAAANY L
T_ENCODER_CYCLIC GEESIHEE Y AH)
MOTOR_SPEED_EVEN | 4 REHREIT Y-S RE5IEAARIAD
T_ENCODER_ADJUST GEEH EEEAE Y A H)

motor_speed_loo | MOTOR_SPEED_LOOP |0 1R FEE 1l

p_mode_t _MODE_SPEED
MOTOR_SPEED _LOOP |1 137 i il
_MODE_POSITION (R—=ILEoHRY FLTIHERALEEA)

motor_speed_ste | MOTOR_SPEED_STEP |0 PEFER T v TS

p_t _DISABLE
((R—Lt Y | MOTOR_SPEED_STEP |1 MEHHBEELE
A9 MLTIEE | _ENABLE
RLEEA)
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

#* 9-38 REFIEE Y 21— ILRAFIZEER—ZE (rm_motor_speed.h)

ROL_TYPE_ENCODER

B <A AN & =k
motor_speed_con | MOTOR_SPEED_CONT oH LR
trol_type_t ROL_TYPE_SENSORLE
SS
MOTOR_SPEED_CONT I a—45FA

MOTOR_SPEED_CONT
ROL_TYPE_HALL

R—ILt Y FIA

MOTOR_SPEED_CONT
ROL_TYPE_INDUCTION

FECYFIA

motor_speed_ope
nloop_damping_t

(=Lt oHAR
2 FILTIEERL
FHA)

MOTOR_SPEED_OPENL
OOP_DAMPING_DISABL
E

F—ToN—THEEVTEN

MOTOR_SPEED_OPENL
OOP_DAMPING_ENABL
E

F—ToN—THEEVTHEY

motor_speed_flux
_weaken_t

MOTOR_SPEED_FLUX_ EELY A QIR L)
WEAKEN_DISABLE
MOTOR_SPEED FLUX_ BOMRNIERS

WEAKEN_ENABLE

motor_speed_les
s_switch_t

(R—=LE U
J RLTIEERL
FHA)

MOTOR_SPEED_LESS_
SWITCH_DISABLE

oY L ABATHIEED

MOTOR_SPEED_LESS
SWITCH_ENABLE

oY L XBITHIEA %

motor_speed_obs
erver_switch_t

(R—LEoH¥AR
2 MLTIEERAL
FHA)

MOTOR_SPEED_OBSE
RVER_SWITCH_DISABL
E

REA TH—/NEY

MOTOR_SPEED_OBSE
RVER_SWITCH_ENABL
E

BEA DF— B

motor_speed_obs
erver_select t

(R—=LE ¥R
J RILTIXERL
FHA)

MOTOR_SPEED_OBSE
RVER_SELECT_NORMA
L

BEREL JF—N

MOTOR_SPEED_OBSE
RVER_SELECT_DISTUR
BANCE

NELA TH—N

motor_speed_ctrl
_status_t

MOTOR_SPEED_CTRL_
STATUS_INIT

HE I E A ERE

MOTOR_SPEED_CTRL_
STATUS_BOOT

REHIH T — MKEE

MOTOR_SPEED_CTRL_
STATUS_RUN

B HIE S KRS
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

0.8 ER&IEMES1—IL

BRAEES 2 —ILETRKRESANED 12— LDERBRBELEZEEFHEY 2 —ILOLSDERESIE
FRAWCTERPIFIEZEITVNET, £l=. T TCHONEZKRBEPWMIEZ FSA/N\ED1—I)LIZEERLE
T, BREHMESA—IILETERICAEEEREES 1 —IILEZFE->THEY. FSANES1—ILMLDER
EEREZHELEZY., Gon-RERE - AERREZ LA, RUREHEE D2 —IANMEELET,

9.8.1 H¥aE
BRHAHE S 12— ILOBE—EZUTISRLET,

= 9-39 ERFHIEED 12— L DOHRE—

HERE &5 BA
BB ERETEICERT DL IEREZITL. PWMHAEZRELET,
E/)l Tjt Y |‘uﬂ§§5Z AD —G*ﬁ& L/f_ EE,/)IL{Eo)Z'_jt v l‘féén-l'% Li?’
BEREME HABEEDTY FAA LICKPEEERHELET,
IEZ 4, HEE i RY MLEIHZTS =OICRE L-EREICH LT, BEEBREZTVET, ER
BRI L TEROFEERZITOTOEFMICELET,
b PWMESICER L THRERELES,
el b 3 i dqgBDFBZEH CT-DICFHEHLETEEZTVET,

98.2 ETa1—J)LERE
ED2—IERRELTIZRLET,

I
iu
w s I
0 UVW—dg iq
P
@ sl |V
iq* Va
TS |V | EE X vur VU (HEE)
W v N?h” W' | mEsE W (IEEE)
R » e P _
w dC]—!UVW Vw* VW*(*E%E)
w A
EENR | o
8 | EIIEE
9-5 ELa—/LERER
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KAHABRBE—2DHR—ILE YRS FLFITEH

9.8.3 API
ERFEES 2 —ILD API —

Ex#LUTIZRLET,

= 9-40 ERFHIEES 2 —ILD APl —

API

B

RM_MOTOR_CURRENT_Open

BERGHED 21—V, RUTEBE 2 —LDA VR

BROREER (A—Tv) LFET,

RM_MOTOR_CURRENT _Close

BERGHED 21—V, RUTEBE 2 —LDA VR

BUOREWELEY,

RM_MOTOR_CURRENT_Reset

ERHIEHE 2 —ILE) Yy FMREIZLET,
TEE a—NLHYEY FLET,

RM_MOTOR_CURRENT_Run

EREMES 2 —IWETHI T« TREIZLET,

RM_MOTOR_CURRENT_ParameterSet

EEFEHNODNFTA—FZRELEFT,

RM_MOTOR_CURRENT_CurrentReferenceSet BRIEREZRELET,
RM_MOTOR_CURRENT_SpeedPhaseSet BlEnERE - BF () BHERELET .
RM_MOTOR_CURRENT _CurrentSet BREZEELET,

RM_MOTOR_CURRENT _ParameterGet

BERGEIHTOREREHBRNSA—FZRELES.

RM_MOTOR_CURRENT_CurrentGet

BREERME - EREEZWMBLES,

RM_MOTOR_CURRENT_PhaseVoltageGet

fifl, EEBZWMILET

RM_MOTOR_CURRENT_ParameterUpdate

ERGIEEENS A -2 ZFHLES
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

9.8.4 #EE&EWR - THIEHR

ERFHEDS 2 —ILOEER - TH—
x®9-41 ERFIHED 2 —ILREENRK - TH—

BEXUTIZTRLET,

Z [1/2] (rm_motor_current_api.h)

BERA AN FREA
motor_current_callback_a | *p_context BRFEESa—I/ILa—IN\yIHIVTFR MERT
rgs_t FLZR

event BRHFEEMEDS 2 —ILa—ILNNY T4k
motor_current_output_t f id d BhERIE [A]

f iq q BAEIRME [A]

f vamax BEARY MILHIRE [V]

f speed_rad EELEE(ESA) [rad/s]

f speed_rpm

(B 855 (B4 A) [rpm]

f rotor_angle

A—A2 AR [rad]

f position_rad

A—#A4IE [rad]

f ed d B EFEETE [V]
(R=ILtEoPR5 MLTIERLEEA)
f_eq qEHEEFEET [V]

(R—ILE Uy FLTRHERLEEA)

f phase_err_rad

(IHHERZE [rad]
(R=ILtEoPR5 MLTIERLEEA)

ul flag get iref

PI KIEBAR 7 5

ul adjust_status

Sl ERAHRTF—H R
(R=ILtEoPR5 MLTIERLEEA)

ul_adjust_count_full

SIERAAFFHY VL T IVIEH
(R=LtE 9T FLTREALEEA)

ul _openloop_status

BlERAH,. HLLLEFrYITL—2avA—ToL—7
AT—8 R (K=Y RY MLTERERALEFEA)

f openloop_speed

BFEtLHYX)IL—Yavt—TUIL—TEE
(R=ILtEoPR5 MLTIERLEEA)

f_openloop_id_ref

FEEUYX YY) IL—2avA—TUIL—Trd #
BRESE (R—LE 89X Y MLTRERALEEA)

motor_current_input_t

f id_ref

d EERIETE [A]

f iq_ref

q#MERIETE [A]

f ref_speed_rad_ctrl

REHHNRERESEESA) [rad/s]

f damp_comp_spee
d

A—ToN—THFEVTEEZELRA) [radls]
(R=ILEoHYRY FLTIHERLEEA)

ul_flag_pi PI fl{ERAIE 7 5
motor_current_input_curr | iu UMBERE [Al
entt v VRERIE (A

iw W HERE [A]
motor_current_input_volta | vdc A VN—3BIREREIE [V]
oet va_max BEAY FLHIRIE
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Renesas Flexible Motor Control 1) — X

& 9-42 BREIEE D 2 —)LABIENR - TH—

& [2/2] (rm_motor_current_api.h)

BERL AN B
motor_current_get_voltage t u_voltage UMEEE [V]
(R=ILEoHYRY FLTIHERLEREA)
v_voltage VHEEEE [V]
(=Nt HYRT FLTIEERLEFEA)
w_voltage W HBEEIE [V]
(F—L 2 RY FLTERERLEEA)
vd_reference dEEEIERE
*vq_reference qEEBEEERESER7 FLR
motor_current_cfg_t *p_motor_driver_instance TRESANED2I—ILLIVAREIVARAT KL
R
*p_motor_angle_instance TERAEEERHEE 1 —ILA1VAE VR
7 KFLXR
*p_callback BRIV IBEBT FLXR
*p_context EHRI—INYIVAIVTIFRMERT KL
R
*p_extend A—HHREFEIAV T4 FaL—a U BEKRS
BRA7 FLR
motor_current_api_t *open A—TUBHT FLX
*close Iy a—XEHT7 LR
*reset ey FEET FLR
*run v (E—%[EEkHE) BE#H7 FLAR
*parameterSet HEHEN S DANBREZEERT FLAR
*currentReferenceSet BRESESREBRHT FL X
*speedPhaseSet PAREHREERABT LR
*currentSet EBREREEBT LA
*parameterGet BRGIEHN SO NERIGEKT FLX
*currentGet BIEER - EXENSEAKT FLX
*phaseVoltageGet CIARREREVSEMT FL X
*parameterUpdate INTA—FEHEKT FLR
motor_current_instance_t *p_ctrl BRHEHES 2 —ILAZEEERT FLR
*p_cfg BERFEESa—Lav T4 L—2aViE
WEERT FLX
*p_api ERFIEE D 2 —)L API BB EEA
7 ELR
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

& 9-43 ERFIEE S 21— ILABER - £H—F [1/3] (rm_motor_current.h)

BERA

motor_current_pi_params_t

AN E5ER
f err PIZTS—1&
f_kp Pl LL IR %K
f_ki Pl R ERE
f_refi Pl #5718
f_ilimit Pl &5 EHIRE

motor_current_design_parame
ter t

f current_omega

EinmE P EHEKE [Hz]

f current_zeta

ETHIE Pl A BRRRY

motor_current_motor_paramet | u2_mtr_pp E—2 Bt

ot f4_mir_r E—RIERIE (O]
f4_mtr_Id E—R dEA 5B R [H]
f4_mtr_lIq E—Z QA UF V2R [H]
f4_mtr_m T HARHERE [Wh]
f4_mtr_j E—FA4F— v [kgm'2]

motor_curmt_voltage_compen | f_comp_v EEHIEE

sation_t f_comp_i ERAEIEE
f slope R 4R (R 3K
f_intcept FA kGRS
f_volt_comp_array EEHIEMERS

f vdc

N—EBREE

f volt_comp_limit

ul volt err_comp_enable

%
BEEMEMBY IV b
EEMERER
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

& 9-44 ERGIHE D 12— )LABEER - £8H—% [2/3] (rm_motor_current.h)
BiERs AN BT
motor_current_extended _cfg t | ul_control_type a4 T
shunt Uy
f_comp_v BEREMERAER T
f_comp_i BEREWMEAERT—IIL
vcomp_enable EEREWMEAMNEN IS

ul sample_delay comp_enab
le

FARREMERNEN TS

f_period_magnitude_value

B EMREAHHEDE L

f _current_ctrl_period

f_ilimit

(S
BB 37 ) 1 ) A
==

ERHIRIE [A]

*p_motor_parameter

E—FNSA-SEERSRAT FLR

*p_design_parameter

B PIEIEHT A VR85 A — 2K
SEBA7 FLA

motor_current_instance_ctrl_t

open BERFEED 12— LA —T U1ER
ul_active ERFNET VT 1 TER

f vd_ref dEEEIERE [V]
f_vq_ref qEEEIERE [V]

f id_ref d BERIETE [A]

f iq_ref qEERERIE [A]

f iu_ad U HERME [A]

f iv_ad VEERE [Al

f iw_ad W HHERE [A]

f id_ad d BAERME [A]

f ig_ad qEERME [A]

f vdc_ad A UN—2BREEE [V]
f speed_rad EELEE(ESA) [rad/s]

f rotor_angle

A—4% 448 [rad]

f position_rad

IEFH [rad]
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

& 9-45 BRFIHE D 2 —LABER - £8H—E [3/3] (rm_motor_current.h)

BER4 AN e
motor_current_instance_ctrl_t | f_refu UMTa1—T7T«REME
f refv VT 1—T 1 REE
f_refw WHET1—T 1 REME
f va_max BEAY ILFIlHEE
f_ed d Bt EFEEE
(=Lt 2oHYRY FILTIEERLEEA)
f eq qEHETFEREERT
(R=ILbtE2URY MLTIXERLEEA)
f phase_err SItEERZE [rad]

(R—=ILE YR FLTREERALFEEA)

ul flag crnt_offset

7ty FREBREDSS

f sin_ad data

FEE Y sinfEEANE
(R—ILE YR FLTREEALFEEA)

f cos_ad_data

FBt Y cos EEANIE
(R—ILE YR FLTREERALFEEA)

*p_cfg ERFWES2a—Lar I F¥alL—v3y
BEHRBERSERAT FLXR

st_pi_id d BB Pl AMEER

st_pi_iq q EBEF PI AMEER

st_vcomp BEREHEEER

st_input EREEMADAT—2EER

*p_angle_instance

TRAEEEREES 1 —ILAVAEZ VR
7KLR

*p_driver_instance

FTBRSANES2I—ILSVREVRT KL
Z
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

9.85 YV OEE - INBAREE
EREIHMES 22—y 0 - FIBEFE—EEUTIZRLET,

£ 9-46 ERFMES 2 —I/IL<wHr0O—&

_KHZ

274IL% EZA=E: E&EIE 55
rm_motor_current.c ('m' <<
24U) | (T
MOTOR_CURRENT_OP | << 16U) || gsmaime o 1 — A4 —F L1888
EN (C <<
8u) | (T
<< 0U)
MCOLLOR_CURRENT_FLG 0 SS5551F
MOTOR_CURRENT_FLG 1 9554ty k
_SET
MOTOR_CURRENT_TW 2.0F *
OP] - - 3.141592 | 21w
6535F
60.0F /
T_TWOPI
MOTOR_CURRENT_SQ | 1.414213 T2
RT 2 56F
MOTOR_CURRENT_SQ | 1.732050 3
RT 3 8F
MOTOR_CURRENT_DIV 0.001F KHz=Hz 2546
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

& 9-47 ERFNEE D 22— J)LAHNEAK—

& (rm_motor_current_api.h)

SR B

AN

]

NS

motor_current_ev
ent_t

MOTOR_CURRENT_EV
ENT_FORWARD

ERGIERITAA AN b
BRI EHEEAE Y A H)

MOTOR_CURRENT_EV
ENT_DATA_SET

BERGENERE S X2 b
(BFRHIEELAZ YAH)

MOTOR_CURRENT_EV
ENT_BACKWARD

ERHIEHETERANRY b
(BRFIEEEAE Y AH)

= 9-48 ERFHIEE D 12— ILAFIZEA—

& (rm_motor_current.h)

FE{KE AN & B
motor_current_co | MOTOR_CURRENT_CO oH LR
ntrol_type_t NTROL_TYPE_SENSOR
LESS
MOTOR_CURRENT_CO I a—45FA

NTROL_TYPE_ENCODE
R

MOTOR_CURRENT_CO
NTROL_TYPE_HALL

R—ILt Y FIA

MOTOR_CURRENT_CO
NTROL_TYPE_INDUCTI
ON

FEEUYFIA

motor_current_sh
unt_type_t

MOTOR_CURRENT_SH 1%y b
UNT_TYPE_1_SHUNT
MOTOR_CURRENT_SH 2 vy b
UNT_TYPE_2_SHUNT
MOTOR_CURRENT_SH 3 vr b

UNT_TYPE_3_SHUNT

motor_current_vol
tage_compensati
on_select_t

MOTOR_CURRENT_VO
LTAGE_COMPENSATIO
N_SELECT_DISABLE

MOTOR_CURRENT_VO
LTAGE_COMPENSATIO
N_SELECT_ENABLE

motor_current_sa
mple_delay com
pensation_t

MOTOR_CURRENT_SA
MPLE_DELAY_COMPEN
SATION_DISABLE

fIFEERZE M IE AL RE SR 3D

MOTOR_CURRENT_SA
MPLE_DELAY_COMPEN
SATION_ENABLE

fIAEERE#H EHLRER 2N
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KAMARBE—2DER—ILE YRS MILFITH Renesas Flexible Motor Control < 1) — X F

99 KSANEDa1—I
RSANED1—)LIE, TE—24HADZES 21— LA MCU DRYITTSILIZTZ IR T BEIZERYITISILE
Da—)LEEGLET,

0.9.1 #H¥gE
FSANED2—ILOMEE—EZR 9-49 2 RLET,

£ 949 RSANED 21— )LDHEE—E

HaE BT
AID ZH{ED G HERPLAUN—EBREELGLE AD EXIELET,
PWM O duty 5% 7E U/VIW B~ 7195 PWM Duty fEZERELET .
PWM DFLE. =1k PWM HADRE. B (FOT4T 17 0T47) EHIBILET

99.2 ETa1—J)LERE
RSANES1—ILDEDS 21— ILIERRER 9-6 IZSRLET,

Uty bk
FEEHE HEEFIE
EUa—L EHRID AH
SW./VR1./
LED T os—
" N 7I—-2
Tla—h L [RS1SET2—I
PC Utw k
AR 7 T
efc _ng
(API)
ADZS kT 1| 3R A 15
i #l DA 78R Agﬁjﬁiﬁi?
& EE B EBE
FFU B B
F—t32
727 wREIE
EUa—)
PWMZES 2 N
PWM | PWMHAEIDER
H s
BEERE
Bmi
EUa—IL
RIDiA
9-6 RSA/NED 21— ILERK
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

9.9.3 API

RSANED21—ILD APl —ERER API DERBA%EE 9-50 ITRLET,

£9-50 FSA/NEZ1—)LDAPI—&

API

B

RM_MOTOR_DRIVER_Open

FIANED2—IL  RUTBEDI—ILDAVRIVRES.E
E‘Z(T_jy) L/as-d_o

RM_MOTOR_DRIVER_Close

RSANED2—IL  RUTRBEDS1—ILDAVRE R EHR
T@»WO—-X)LET,

RM_MOTOR_DRIVER_Reset

RFSANED2—)LE) 2y MREIZLET,
TRED 1—ILEYEYLET,

RM_MOTOR_DRIVER_PhaseVoltageSet

it - BEERRERELEY

RM_MOTOR_DRIVER_CurrentGet

BRHEBERE. /VN—2BHREEEERFLEYS .

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

BEREF 7y ISREERRELET .

&

RM_MOTOR_DRIVER_CurrentOffsetRestart

REA 7Y FRSREEZBEERELET,

&

RM_MOTOR_DRIVER_ParameterUpdate

FSANES 1L DSA—FERELET .
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

9.9.4 #HEE&ER - THIER

FIANED1—LTHEATIEER—BELZLTITRLET,
£ 951 FSANED1—)LREER - ZH—E [1/2] (rm_motor_driver_api.h)

BERL AN =54 B
motor_driver_callback_ar | event FSANED2a—La—IN\yIBEHEAR b+
S t
95~ *p_context FSANEDa—)La—)L/\y Y BEHHA
AVTERRMERT FLR
motor_driver_current_get | iu U MBERE [Al
t
- iv V HHERE [A]
iw W HERME [A]
vdc A ON—2BIREEE [V]
va_max BEARY FILHIRE
sin_ad FEt Y sinEEANIE
((R=ILEoHYRY FLTIEHERLEREA)
cos_ad FEt Y cos EEANE

(R—ILE YR FLTREEALFEEA)

motor_driver_cfg_t

*p_adc_instance

TEADC EVa—ILLA VAR VAT LA

iu_ad_ch U HERIE AD F v R

iv_ad_ch V HHERRE AD F v R

iw_ad_ch W HBERESE AD F ¥ RJ)L

vdc_ad_ch A4 oN—2 BREEIE AD F v L

sin_ad_ch FEE Y sinEFEEF AD FrRIL
((R=ILEoHYRY MLTIEHERLEREA)

cos_ad_ch FEt Y cos EFMF AD FyRIL

(R—ILE YR FLTREEALFEEA)

*p_adc2_instance

TEBADC EVa—ILA VAR VA7 KLR2DH
(ADCDa=vy bZ 2 DECEHAICERLET)

shunt

vy U MR

*p_three_phase_instanc
e

TE=HPWM ES2—I)LA VRZ VAT FLA

*p_callback BRIV IBEBT FLXR

*p_context BRIV IBEBAIVTERNERT FL
R

*p_extend A—HREIAV I FaL—LaviEEKRSER

7ELZR
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

£ 952 RSANED2—)LABER - TH—E [2/2] (rm_motor_driver_api.h)

BiERA AN BTLL]
motor_driver_api_t *open A—TUBEET FLR
*close I a—XB@H7 FLR
*reset v FEET FLAR
*phaseVoltageSet EEEREREERT FLR
*currentGet BN - EEERGEEKT FLXR
*flagCurrentOffsetGet BRA 7ty FREBEAKT FLX
*currentOffsetRestart Bt 7ty FRGBEREBH7 FLX
*parameterUpdate NS A= EFHABRKT FLR
motor_driver_instance_t | *p_ctrl FSANED2—ILREHREERT FLR
*p_cfg FSANEDa—LarIqaFL—2a UiERIE
EET7 FLAR
*p_api FSA/RED 21—l API BIEE SR
7 RLZR
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

%953 FSANED 12— )LAEERK -

ZH—E [1/3] (rm_motor_driver.h)

BER4 AN o)
motor_driver_modulation | f4_vdc 1A VN—2BRERXE [V]
t
- f4_1_div_vdc AoN—2BREEEFH CRER)

f4_voltage_error_ratio

BEREL

f4_max_duty BRXTFTi—T41E
f4_min_duty BINT1—T41E

f4_neutral_duty

OVIEAT 2a—T (1B

ul sat flag

YFalL—avisy

motor_driver_shared_inst
ance_ctrl_t

open

ADC V17— RFED 21— /LA —TVIER

registered_motor_count

ERE—AH

*p_context

ADC Yz 7—FKEZCa—J)LHaOVTEX MERT
KLX

motor_driver_extended_s
hared_cfg_t

*p_adc_instance_first

ADCL T 7—FRESCa1—ILEHEADCES 1a—I)LA
VARURAFTRKLR1DH

*p_adc_instance_second

ADC >z 7—FEDa2—ILEHFADC EDa—)LA
VRBUARAT RLAR2DH

*p_shared_instance_ctrl

ADC Yz 7—KFESa— )LERATHEEERT7 KL
2z
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

£ 9-54 FIANED2—)LABER - TH—E [2/3] (rm_motor_driver.h)

BERA

AN

FitEA

motor_driver_extended_c
fg_t

u2_pwm_timer_freq

PWM % 4 <4 0OvYEKE#E [MHz]

u2_pwm_carrier_freq

PWM F+ 1) 7 iK% [kHz]

pwm_carrier_freq

PWM F+ 1) 7 iK%

u2_deadtime

TYREALATI N (B2 ME)

f_current_range

BRRE LS (BABRE (A

f vdc_range

A UN—42BREEFBREL VY (RRXRHER) [V]

f _ad_resolution

AID i fERE (AID B E v MR KIE)

f ad_current_offset

BERBRHEERA 7Y b

f _ad_voltage conversion

NEEIR. AID ) 27 LU RABEESFHIERLLGIE

u2_offset_calc_count

BERA 7ty FRIFEK

modulation_method

ZERAHER

port_up UMLE7—LHR—+ES
port_un UBT7—LR—+ES
port_vp VHEL7—LKR—+ES
port_vn VHET7—LHKR—+ES
port_wp WHL7—LKR—+ES
port_wn WHT7—LKR—+ES

f ad_current_adjust

1<% M AID BRGHIEME
(=LY RT MLTIERALEEA)

s4_difference_minimum

1%y FEPWM Ta—F 4 RINESD
(FR—=ILE2HRY MLTIXERLEEA)

s4_adjust_adc_delay

13 v hEFAD BSEIERZE(E
(=LY RT MLTIERALEEA)

trigger_phase

1>+ M AID B b 1) 7 REE
(R—ILE YR FLTREERALFEFEA)

adc_group AID ZEBETEIVAHFEES IL—T (ADC_B B®D
)

iu_ad_unit UMERKRE AD 1=y FEE

iv_ad_unit VHEEFRBRHAD 1=y FEE

iw_ad_unit WHEERBRE AD 1A=y MBS

vdc_ad_unit AON—2BREFREAD 1=y +EF

sin_ad_unit FEtL Y snfEEBREADIZY NES
(=Nt HYRT FLTIEERLEFEFA)

cos_ad_unit FEtL Y cosEERHAD =Y ES
(=Lt 2oHYRY FILTIEHERLEEA)

mod_param PWM Z 3 FAEER

interrupt_adc

B AHFEEADC A=y FEE

*p_shared_cfg

ADC Yz 7—KECa—)LavIq«4bL—3Y
EHREEASER
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

#£ 955 FSANED 12— )L AEER -

ZH—E [3/3] (rm_motor_driver.h)

AN

BERA

FitEA

motor_driver_instance_ct | open

F—T UIER

rl_t -
- u2_carrier_base

PWM BHIEARN DV RE (B4 THhD 2 ME)

u2_deadtime_count

TYREALALAIY ME (B4<ThH 2 ME)

f iu_ad

UBEREHE [A]

f iv_ad

V HERREE [A]

f iw_ad

W HERKHE [A]

f vdc_ad

4 oN—5 BRETRLEE [V]

f sin_ad

FErL Y sinEEREIE
(FR—=ILE2HRY MLTIXERLEEA)

f cos_ad

FBt Y cos EHRLIE
(R—ILE YR FLTREEALFEEA)

f refu

UBTa1—T4

f refv

VBT 1—T4

f refw

WHT1—F«

ul flag offset_calc

BRA 7Y FRBET 357

u2_offset_calc_times

BRA 7Y FREEE (Ao MR

f offset_iu

BRHEUBEA Ity ME [A]

f offset_iv

B VHEAL Iy ME [A]

f offset_iw

B WHELT Ty ME [A]

f sum_iu_ad

Z 7+ MREE U HBREHE

f sum_iv_ad

7ty MREFV BREHE

f sum_iw_ad

7ty MREFE W BREHE

min_phase

PWM Ta—7«&/NE (1 ¥+ bHIEA)
(R—=ILE YR FLTREERALFEEA)

mid_phase

PWM T a—7 « @18 (1 ¥+ > MHIER)
(R—ILE YR FLTREEALFEEA)

u4_gtioca_low_cfg

GTIOCA /R—+ LOW EEHAa VT4 Fa L —
vay

u4_gtiocb_low_cfg

GTIOCB 7/"R—+ LOW EEH AV T4 Fa L —
ay

ul flag port_enable

PWMR— rHAEH TS5

st_modulation

ZRARER

*p_cfg

FSANEDa—)LarvIqa¥alL— 3 viER
BERSEAT7 FLR

adc_callback_args

ADC EVa—/)La—)L/\vy Y H

timer_callback_args

BAREDa—)La—IL/Ny I HA

*p_shared_instance_ctrl

ADC V17— FED1—IILEHABERT7T FL R
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

995 IV OEE - INBAKREE
FSANED2—LDTo A - FIBEK—BZLUTIZRLET,

#2956 FSANELa—ILTrO—8

T74ILE K74 E&EE e
rm_motor_driver.c (‘'M' << 24U) |
MOTOR_DRIVER_OPE | (T' << 16U) || o 5. 4=
N (D << 8u) || * 7 1R
(R'<<0V)
(M' << 24U) |
MOTOR_DRIVER_SHA | (T' << 16U) | R s e
RED_ADC_OPEN (S << 8U) [ (A ADC vz 7—REVa—)A—TUER
<< 0U)
MOTOR_DRIVER_FLG | SS5551yF
_CLR
MOTOR_DRIVER_FLG N
SET 1 250ty k
MOTOR_DRIVER_KHZ e
TRANS 1000U kHz=>Hz Z#:/H
MOTOR_DRIVER_DEF
HALF 0.5F 0.5
MOTOR_DRIVER_MUL
TIPLE_TWO 2.0F 2
MOTOR_DRIVER_ADC o=
"DATA_MASK OX00000FFF | ADC B8 T—4 TR 7%
MOTOR_DRIVER_MET s o S = =
HOD_SPWM 0 ERERAR
MOTOR_DRIVER_MET SoBE A e = e
HOD_ SVPWM 1 RN FIVERARK
MOTOR_DRIVER_SAT e e o= g
FLAG_BITU 1<<0 HFalL—23rI39 7 AUM
MOTOR_DRIVER_SAT | | __, YFalL—23vI35YTMEAVHE
FLAG_BITV
MOTOR_DRIVER_SAT |, __, YFal—3vI3535T7 VAWM
FLAG_BITW
MOTOR_DRIVER_VDC RN = 3
— — == 'E, ~
"TO_VAMAX_MULT 0.6124F BEAY MILRKEEZBREZESR
MOTOR_DRIVER_SVP
WM_MULT 1.155F V4I3
MOTOR_DRIVER_IO_P PWM R— bk LOW BERAI> 71 ¥
ORT_CFG_LOW 0x3000004 1 o 5 75
MOTOR_DRIVER_IO_P PWM R— bk HIGH ZEHRI> 71 ¥
ORT_CFG_HIGH 0x3000005 || o oy >4
MOTOR_DRIVER_IO_P
ORT_PERIPHERAL_M | 0x0010000 PWM R— FEDHEERSE Y b XY
ASK
MOTOR_DRIVER_IO_P L AnEb A L
ORT GPIO_MASK OXFFEFFFF PWM R— h—fHERERSIEY bR
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KAHABRBE—2DHR—ILE YRS FLFITEH

Renesas Flexible Motor Control 1) — X

& 957 RTANED 21— /)LRAFIZEHK—ZE (rm_motor_driver_api.h)

P lE S AN & 2k
motor_driver eve | MOTOR_DRIVER _EVEN | 1 FSANED 12— )LNERTA R b
nt_t T_FORWARD (A/D ZTHSE T E Y 5AH)

MOTOR_DRIVER_EVEN | 2 RSANED 21— LEEFTA R b
T_CURRENT (A/D EH]RETEIY AH)
MOTOR_DRIVER_EVEN | 3 RSANES1—)LIMEBHA R b
T_BACKWARD (AID ZEH5E T Y AH)
motor_driver_shu | MOTOR_DRIVER_SHUN | 1 1oy bk
nt_type_t T_TYPE_1_SHUNT
MOTOR_DRIVER_SHUN | 2 2oxv 2k
T _TYPE_2 SHUNT
MOTOR_DRIVER_SHUN | 3 3y b
T _TYPE_3 SHUNT
+F9-58 FSA/N\EYa—/LAHZEAER—ZE (rm_motor_driver.h)
L lEr AN & F=X3

motor_driver_sele
ct_adc_instance_t

MOTOR_DRIVER_SELE |0
CT_ADC_INSTANCE_FI
RST

1D2BDADC EVa— LSV RA VR

MOTOR_DRIVER_SELE |1
CT_ADC_INSTANCE_SE
COND

2DOBMDADCEDa—ILA VREA VR

motor_driver_mo
dulation_method
t

MOTOR_DRIVER_MODU | 0
LATION_METHOD_SPW
M

EKK R

MOTOR_DRIVER_MODU | 1
LATION_METHOD_SVP

RIS FMILEER

WM
motor_driver_pha | MOTOR_DRIVER_PHAS | 0 U 8
se_t E_U_PHASE
MOTOR_DRIVER_PHAS | 1 V #
E_V_PHASE
MOTOR_DRIVER_PHAS | 2 W 48
E_W_PHASE
RO1AN6466JJ0132 Rev.1.32 Page 103 of 140
2026.06.30

RENESAS




KAMARBE—2DER—ILE YRS MILFITH Renesas Flexible Moto

r Control ') —XF

9.10 AE/REREE 1 —/L
AEEERHES A—ILIZ 76 DAXICLVREOO—2DORIERE - AE*BHTEIES1—ILTY,

9.10.1 ##gE

AEREREED 2 —LOME—EZUTIZRLET,

£9-59 AE/IEERHEE S 1 —IILOHE—E

HaE

=i

AELRERH

R—ILtE HESANZAVTHEOO—2 QOREERE

-AEERELET.

9.10.2 EYa—I/LEKE

ED2—IERRELTIZRLET,

BE/REREES 1)L

W

~

R—IUES AN

BE /#FERL

“theta’ HALHI =

ADZRETEIDRHEH |

HAL

9-7 EPa—/LERER
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9.10.3 API

AEEERBES1—IILOAPI—EZ#LUTICRLET,

% 9-60 AEEERHES1—ILD API —&

API E5EA
RM_MOTOR_SENSE_HALL_Open AEREREED2—ILERE (A—T>) LET,
RM_MOTOR_SENSE_HALL_Close AEEEREE D2 —ILEELT (VB—X) LET,

RM_MOTOR_SENSE_HALL_Reset

AERERHEE 2 —LE)EY FLET,

RM_MOTOR_SENSE_HALL_CurrentSet

AESNE-BEREEZZELEY,

RM_MOTOR_SENSE_HALL_SpeedSet

REETEESRA) [rad/s|ZRELEFT,

RM_MOTOR_SENSE_HALL_FlagPiCtrlSet

PIHIEBR I SV ERELET,

RM_MOTOR_SENSE_HALL_AngleSpeed
Get

BRHESN-EGEE - AEZRELES.

RM_MOTOR_SENSE_HALL_EstimatedCo
mponentGet

BRERDNSA—E T2 EWMBELET,

RM_MOTOR_SENSE_HALL_ParameterUp
date

AEMREED1—IILTERTSNSIA—FEEHLE

EE

RM_MOTOR_SENSE_HALL InternalCalcu
late

REEREZRELFT T,
(R—ILtE B Ry MLTIEFEYR—F)

RM_MOTOR_SENSE_HALL_AngleAdjust

VGBS EAANEEERLET,
(tr—ILtE YRy FILTIEEYR—)

RM_MOTOR_SENSE_HALL_EncoderCycli
c

Toa—5EYAANEERELET,
(R—LE oYY FLTIEFESR—F)

RM_MOTOR_SENSE_HALL_InfoGet

FEtL oYXV IL—YavA—TUi—

mELET,
(tr—ILtE oY Ry FILTIEESR—)

PALE ¥

RM_MOTOR_SENSE_HALL_CyclicProces
s

BB Y AHNEEERELET,
(R—ILtE B Ry MLTIEFEYR—F)

RM_MOTOR_SENSE_HALL_SensorDataS
et

FELUHANT—RERELET,
(tr—ILtE oY RY FILTIEESR—)
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9.10.4 &R - THIEHR

AEEERHE 12— LOBER - EH—RZUTITRLEY,

& 9-61 AEMEERHED 1 —LAEER -

¥ —E [1/2] (rm_motor_angle_api.h)

(=29 RY kL
TIXEARALFEFEA)

BERL AN =54 B
motor_angle_cfg_t *p_context EHRa— ANV IOBEBAICTERNERT FL
R
*p_extend A—HREIAV I FaL—LaviEERSER
7 KFLXR
motor_angle_current_t id d BER [A]
iq qEER [A]
motor_angle_voltage _ref | vd dEEEIERIE [V]
erence_t —
vq qEEBEEERIE [V]
motor_angle_ad_data_t | sin_ad_data FE Y sin AKE

cos_ad_data

FHE+t oY cos ANE

motor_angle_encoder_in
fo t

(R—LEoHRYT b
TIRERALELEA)

e_adjust_status

I a—H5|EAHLEBRT—F2 R

ul_adjust_count_full

I a—455|EAHNERREH I V2 7 ILIER

e_open_loop_status

FEL XY IL—Ya
A—TIoN—TRFT—4 X

f_openloop_speed

FEtL oYXy IL—P 3y
F—T I —TEEIEER

f _openloop_id_ref

FErOUHXY)IL—ay
F—TU—T dBHERIESIE [A]
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£9-62 AEMREREES 1 —I)LABER -

EH—E [2/2] (rm_motor_angle_api.h)

BiEks AN BT
motor_angle_api_t *open A—TUNEBEHT FLX
*close I 0—XNEREHT FLR
*reset Dty FMLERRHKT FLX
*currentSet BEREREERT FLR
*speedSet FEEESEESA) [rads|REBEHT7 FL A
*flagPiCtrISet Pl B 7 5 VR EBBT FLR

*internalCalculate

REEFEEHT LR
(R—=ILtE B Ry FMLTIEEYR—F)

*angleSpeedGet

AEEERHERSESE7 FLA

*angleAdjust

VPR ES I EAHEBMT FLR
(tr—ILt oY RY FILTIEESR—)

*encoderCyclic

I Va—45EHHNEREHT FLR
(R—=ILtE oYY FLTIFIEYR— )

*cyclicProcess

EHEAALIRERE 7 F L R
(tr—ILt oY RY FILTIEESR—)

*sensorDataSet

FECL Y ANZEBRT FLR
(R—ILtE B Ry MLTIEEYR— )

*estimatedComponentGe
t

HERBRMGEERT FLA

*infoGet I Ua—5REFERMGEAKT FLR
(R—ILE ¥Ry FLTIRHIEYR—F)
*parameterUpdate AEIEEREBED A—ILI\SA—42BHEAKT K
LR
motor_angle_instance_t | *p_ctrl AEREREED 2 —ILEREHEEART FLR
*p_cfg AEEERBE 2 —Lar 74 FalL—Yay
FWIBERT LR
*n_api BEEERHEEY 1—/L APl BBH7 FLR#EERK

7ELZR
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£ 9-63 AEMRERHEES 12— /L ABER -

ZH—E [1/2] (rm_motor_sense_hall.h)

BERA

AN

FitEA

t

motor_sense_hall_input_

f4_ref_speed_rad_ctrl

REHERBEESRA) [rad/s]

motor_sense_hall_exten
ded_cfg_t

port_hall_sensor_u

"=t Y UBAREY

port_hall_sensor_v

w—ILtHVHEHAAEY

port_hall_sensor_w

r—ILtEoHWHADEY

ul hall_pattern

el VR 5 AR B2 2 =1 |

f_pwm_carrier_freq

PWM Z &KX+ 1) 7REKEE [Hz)

f_angle_correct

AEMIENE

ul_trigger_hall_signal _c
ount

YR B E— & EERHI IR —ILIES A N EH

f4_target_pseudo_speed
_rad

IRBIREER E EERRLLEE (BEXA) [rad/s]

f4_reach_time_msec

EELURE S ZEER [ms]

u2_trigger_carrier_count

0 HEERFEHRE(F v U 7 BIREE%)

u2_default_counts

Jty FRRES v ) 7EHAIE K

u2_maximum_period

FHAIRRR—ILIESHRE

ul_ hall_polepairs

R—ILESIEX

f4_start_speed_rad

InENRF R SRR E (B A)[rad/s]
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£9-64 AEMREREES 1 —I/LABER -

ZH—E [2/2] (rm_motor_sense_hall.h)

BERA

AN

FitEA

motor_sense_hall_instan
ce_ctrl t

open

EDa—IA—TURER

ul hall_signal

BHAR—ILES

ul_last_hall_signal

BIEIRER—ILES

direction

R B [E

last_direction

HIERH B R A

u2_carrier_count

R—ILESHF v 7T

u2_hall_period

R—ILESHIREES (1 RS REFA)

ul_period_counter

LREEENESHV b

f_angle

mHO0—4 fE[rad)]

f_angle_per_count

B 1 EnESAE

f calculated_speed

[ElE5:E E(EXA)[rad/s]

ul_hall_signal_memory

wBERR—ILESRER

hall_signal_status

R—ILE SR HIRRE

ul_hall_signal_count

R—ILESHRHEE

f4_pseudo_speed_rad

IRENRFEE LR E (B A)[rad/s]

f4_add_pseudo_speed r
ad

IRBRRALLEEEA LI E(BRA)[rad/s]

u2_startup_carrier_count

BB UTh 0 M

st_input

ANIEHR

ul_startup_flag

WEISY

*p_cfg

A4 L—Y 30 T—A2SBAKRA VA
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9.10.5 ¥V OEE * B AKEE
AEEERBEY 2—IILOTo0 - FIBEK—EZXLUTIZRLET,

£9-65 AE/EERHEE 1 —IILY Y O0—&

FLAG_CLEAR

T74ILE <04 EEE -
rm_motor_sense_hall.c (M << | F—TIE%HR
24U) | (T'
MOTOR_SENSE_HALL_ | << 16U) |
OPEN ('S' << 8U)
| (H' <<
oU)
MOTOR_SENSE_HALL_ | 2OF  *|2m
Twopl - — | 3.141592
6535F
MOTOR_ | 30 E(radian)
MOTOR_SENSE_HALL_ | SCNSE_
30DEGREE | MALLT
WOPI  /
12.0F
MOTOR_SENSE_HALL_ | o o= 60 &
60DEGREE '
MOTOR_SENSE_HALL 360 &
360DEGREE 360.0F
MOTOR_SENSE_HALL_ |, BREFR—ILEBEY T MEUMA
U_SHIFT
MOTOR_SENSE_HALL_ | , BHEAR—ILESEY b T MEVHEA
V_SHIFT
MOTOR_SENSE_HALL_ | ;000 o | kHz=Hz ZiftF
CALCULATE_KHZ '
MOTOR_SENSE_HALL _ 1000.0F sec=>msec £t
CALCULATE_MSEC '
MOTOR_SENSE_HALL_ | , 7250ty b
FLAG_SET
MOTOR_SENSE_HALL_ | 239907
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< 9-66 AEMEEREINZEAE—E (rm_motor_angle_api.h)

SIZR B

AN

B

LS

motor_sense_enc
oder_angle_adjus
tt

(R—LE YA
2 FILTIEERL
FEA)

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST_9
0_DEGREE

VHAGIE 90 E A MBI EAH

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST_0
DEGREE

HHAIE 0 EAME|EAH

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST F
INISH

MEAGIESI ERAHKET

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST _
OPENLOOP

FvIL—avA—TUL—TEk

motor_angle_ope
n_loop_t
(R—LE YA
2 FILTIEERL
FEA)

MOTOR_ANGLE_OPEN_
LOOP_INACTIVE

F—ToN—TEEET I 747

MOTOR_ANGLE_OPEN_
LOOP_ACTIVE

F—TII—TEED

motor_angle_erro
rt

(R—=LE U
J RLTIEERL
FHA)

MOTOR_ANGLE_ERRO
R_NONE

FEtL oYX ITL— 30T 5—

MOTOR_ANGLE_ERRO
R_INDUCTION

FEL XYY IL—Va3 v TF—4R
BEH

% 9-67 AEEERBEY 21— /LRAYIFEAKR—E (rm_motor_sense_hall.h)

B {KE AN & B
motor_sense_hall | MOTOR_SENSE_HALL_ E—4EEAMAMRY (FFETEY)
_direction_t DIRECTION_CW

MOTOR_SENSE_HALL_
DIRECTION_CCW

E—42EEARERY (REETEY)

motor_sense_hall
_signal_status_t

MOTOR_SENSE_HALL_
SIGNAL_STATUS_INITIA
L

MEA LIRS

MOTOR_SENSE_HALL_
SIGNAL_STATUS_CAPT
URED

R
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KABABRBHE—FDHR—ILEHRY ~ILFIE Renesas Flexible Motor Control 1) — X

10. NS A —B DHRTE

10.1 #1&

AYUTNTOTSLTIE FSPaAY T4 FaL—3ZRAVSILETREDA—ILDRBEINTA—Z2DY)
HESRENTAE S, EREINMNHPMEIE. 32— FOERKEFFIZ common_data.c/h, R U hal_data.c/h ICEE)
MICRBEENET, BRSNS A—FIBEBFORZED 12— /L0 NIECTER - BERIZERES
h, EROWEBIZERAINET,

—EDNFTA—RE, RMW B ENSBIMICERTNARETT . MR/ A—FICEALTIZ 953 EESHR
LTLESW, Fl=, NSA—SFHOZREICEAL TIERMW ORI Y FWGRBAEEFSHEL TS,

102 A B3 IT—RED2A—ILDEBRFENSTA—2D—E
AVAITI—RED2A—IDERENTA—F L ENPREMBEZLUTICSRLET, NS A—=2ETANRT1 4
TLYBRETEHIENTEET, LTETOFSP EPa—IILTRI#TY,

%= 10-1 Configuration Options (rm_motor_hall)

rF7arg NE

Limit of over current (A) HERNCOEZEBADE. PWM B AKR— FALF JIZHRES
nEJ,

Limit of over voltage (V) AVN—BREENCDEEZEZ S E. PWM HAR— D
FTIICERESNET,

Limit of over speed (rpm) EEEENCDEEZBZ D E. PWM HAR— AT TIZHKRE
ShET,

Limit of low voltage (V) AVN—BREENCDEEZTES E. PWM HAR— A
FIICEESNFET,

Callback EfTa—ILN\y O BH%

% 10-2 Configuration Options #)£A{E [1/2] (rm_motor_hall)

FT7avd RA6T2 RA6T3 RA4T1
Limit of over current (A) 1.13 1.13 1.13
Limit of over voltage (V) | 60.0 60.0 60.0
Limit of over speed (rpm) | 4500.0 4500.0 4500.0
Limit of low voltage (V) 8.0 8.0 8.0
Callback mtr_callback_event | mtr_callback _event | mtr_callback event

% 10-3 Configuration Options #1#i{& [2/2] (rm_motor_hall)

T avd RAS8T1 RA8T2

Limit of over current (A) 1.13 1.13

Limit of over voltage (V) | 60.0 60.0

Limit of over speed 4500.0 4500.0

(rpm)

Limit of low voltage (V) 8.0 8.0

Callback mtr_callback_event | mtr_callback event
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10.3 HEFFHEDS 2 —ILDEBRFE/INTA—2D—F

REFEED 1 —ILDFRE/NTA -8 PR EEEZLUTIZRLET,
ik 10-4 Configuration Options (rm_motor_speed)

T avs

A&

Common | Position support

B A A 5E R

General | Speed control period (sec)

1R [ i) 10 B #[sec)

General | Step of speed climbing (rpm)

REZBORT v TEFEWA)rpm], NE
ERET
COEICE>THEREZRIELET,

General | Maximum rotational speed (rpm)

RKEEEEWA) [rpm]

General | Speed LPF omega

EE LPF BHRKEE [Hz]

General | Limit of g-axis current (A)

qEERY I v b [A]

General | Step of speed feedback at open-loop

F—TON—THESEERTY THEHE
BT 284 #5%5E)

General | Natural frequency

NELEREA T — I\ DEH R

General | Open-loop damping

F—ToN—THEE L THIEHOER

General | Flux weakening

55 SO R R il 1 D E4R

General | Torque compensation for sensorless transition

Y LRAYY E ZHIEHOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
i—d—c

General | Selection of speed observer

BEF TV —N\DEEEERLET,

General | Control method

a2 bO—J)LARDEIRPID or IPD)

Open-Loop | Step of d-axis current climbing

dMEREREMER Ty 7 [A/msec]

Open-Loop | Step of d-axis current descending

d MERIERERERX T Y 7 [A/msec]

Open-Loop | Step of g-axis current descending ratio

qBEREFERER T Y T [A/msec]

Open-Loop | Reference of d-axis current

F—T U — Tl d MERERE (Al

Open-Loop | Threshold of speed control descending

d EE 15T BRI R iR = B (B A) [rpm]

Open-Loop | Threshold of speed control climbing

d BhE 5T BN IR = E (FEHA) [rpm]

Open-Loop | Period between open-loop to BEMF (sec)

T LAY B ZNEER [s]

Open-Loop | Phase error(degree) to decide sensor-less
switch timing

T Y L XYY & A ATRERIAE
f8) [degree]

RE(E

X

Design parameter | Speed Pl loop omega

HEHHRERRKE [Hz]

Design parameter | Speed PI loop zeta

R E I RBE R

Design parameter | Estimated d-axis HPF omega

d#EFEEE HPF Ay M4 TEKE [Hz]

Design parameter | Open-loop damping zeta

F—ToIN—THFUE U THIERE R

Design parameter | Cutoff frequency of phase error LPF

BSIHEERE LPF Ay b JEIKRE [Hz]

Design parameter | Speed observer omega

BELF TV —n\hy b TRAKEH [Hz)

Design parameter | Speed observer zeta

BEAF THF—N\BEFRHK

Motor Parameter | Pole pairs

EEIE

Motor Parameter | Resistance (ohm)

EIAME [ohm]

Motor Parameter | Inductance of d-axis (H)

d#f 59 % R [H]

Motor Parameter | Inductance of g-axis (H)

q#A UH Y2 R [H]

Motor Parameter | Permanent magnetic flux (Wb)

SHREH SR [Wh]

Motor Parameter | Rotor inertia (kgm”2)

A4 F— % [kgm™2]
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% 10-5 Configuration Options #)&AfE [1/2] (rm_motor_speed)

FTavk RABT2 RA6T3 RA4T1
Common | Position support - - -
General | Speed control period (sec) 0.0005 0.0005 0.001
General | Step of speed climbing (rpm) 0.5 0.5 1.0
General | Maximum rotational speed (rpm) 2400.0 2400.0 2400.0
General | Speed LPF omega 10.0 10.0 10.0
General | Limit of g-axis current (A) 1.13 1.13 1.13
General | Step of speed feedback at open-loop | 0.2 0.2 0.2
General | Natural frequency 100.0 100.0 100.0
General | Open-loop damping Disable Disable Disable
General | Flux weakening Disable Disable Disable
General | Torque compensation for sensorless | Disable Disable Disable

transition
General | Speed observer - - -
General | Selection of speed observer - - -
General | Control method - - -

Open-Loop | Step of d-axis current climbing 0.3 0.3 0.6
Open-Loop | Step of d-axis current descending | 0.3 0.3 0.6
Open-Loop | Step of g-axis current descending | 1.0 1.0 1.0
ratio

Open-Loop | Reference of d-axis current 0.3 0.3 0.3
Open-Loop | Threshold of speed control 500.0 500.0 500.0
descending

Open-Loop | Threshold of speed control 400.0 400.0 400.0
climbing

Open-Loop | Period between open-loop to 0.025 0.025 0.025
BEMF (sec)

Open-Loop | Phase error(degree) to decide 10.0 10.0 10.0
sensor-less switch timing

Design parameter | Speed Pl loop omega 3.0 3.0 3.0
Design parameter | Speed PI loop zeta 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF 2.5 25 2.5
omega

Design parameter | Open-loop damping zeta 1.0 1.0 1.0
Design parameter | Cutoff frequency of phase | 10.0 10.0 10.0
error LPF

Design parameter | Speed observer omega - - -
Design parameter | Speed observer zeta - - -

Motor Parameter | Pole pairs 4 4 4

Motor Parameter | Resistance (ohm) 1.32 1.32 1.32

Motor Parameter | Inductance of d-axis (H) 0.0021 0.0021 0.0021

Motor Parameter | Inductance of g-axis (H) 0.0021 0.0021 0.0021

Motor Parameter | Permanent magnetic flux 0.0115 0.0115 0.0115

(Wb)

Motor Parameter | Rotor inertia (kgm”2) 0.0000032 0.0000032 0.0000032
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% 10-6 Configuration Options #)&AfE [2/2] (rm_motor_speed)

FIak RA8T1 RA8T2
Common | Position support - -
General | Speed control period (sec) 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 0.5
General | Maximum rotational speed (rpm) 2400.0 2400.0
General | Speed LPF omega 10.0 10.0
General | Limit of g-axis current (A) 1.13 1.13
General | Step of speed feedback at open-loop | 0.2 0.2
General | Natural frequency 100.0 100.0
General | Open-loop damping Disable Disable
General | Flux weakening Disable Disable
General | Torque compensation for sensorless | Disable Disable
transition
General | Speed observer - -
General | Selection of speed observer - -
General | Control method - -
Open-Loop | Step of d-axis current climbing 0.3 0.3
Open-Loop | Step of d-axis current descending | 0.3 0.3
Open-Loop | Step of g-axis current descending | 1.0 1.0
ratio
Open-Loop | Reference of d-axis current 0.3 0.3
Open-Loop | Threshold of speed control 500.0 500.0
descending
Open-Loop | Threshold of speed control 400.0 400.0
climbing
Open-Loop | Period between open-loop to 0.025 0.025
BEMF (sec)
Open-Loop | Phase error(degree) to decide 10.0 10.0
sensor-less switch timing
Design parameter | Speed Pl loop omega 3.0 3.0
Design parameter | Speed PI loop zeta 1.0 1.0
Design parameter | Estimated d-axis HPF 2.5 2.5
omega
Design parameter | Open-loop damping zeta 1.0 1.0
Design parameter | Cutoff frequency of phase | 10.0 10.0
error LPF
Design parameter | Speed observer omega - -
Design parameter | Speed observer zeta - -
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 1.32 1.32
Motor Parameter | Inductance of d-axis (H) 0.0021 0.0021
Motor Parameter | Inductance of g-axis (H) 0.0021 0.0021
Motor Parameter | Permanent magnetic flux 0.0115 0.0115
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000032 0.0000032
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104 ERFHEDS A —ILDBENTA—2D—E
EREEHES 1 —ILOBRENRTA—F L LB EEELUTITRLET,

ik 10-7 Configuration Options (rm_motor_current)

TToavs S
General | Shunt type /’(’ Y MEREFWCODORAVWTERBEET >0 %
BRLET,
General | Current control decimation ERHIHE MG E B
General | PWM carrier frequency (kHz) PWM £+ 1) 7 BlIR# [kHz]
General | Input voltage (V) ANEE [V]
General | Sample delay compensation ﬁ)jleL¥ﬁ1§0)7ﬁ&*ﬂ/ﬂ§ﬂ ZERLET,
General | Period magnification value EREMERFORAFZE
General | Voltage error compensation Eal:T: REMEOEM EBHEERLET.
General | Voltage error compensation table of | EENDEFBEMETF—IIL 1
voltage 1
General | Voltage error compensation table of | EENDEFXBEBET—IIL 2
voltage 2
Genegral | Voltage error compensation table of | EENDEEBREMET—IIL 3
voltage 3
Genegral | Voltage error compensation table of | EFDEFBEWET—JIL 4
voltage 4

General | Voltage error compensation table of | EBENDEEBEWET—JIL5
voltage 5

General | Voltage error compensation table of | BN EEBEMET—IIL1

current 1
General | Voltage error compensation table of | ERODEFBREFFET—IIL2
current 2

current 3

General | Voltage error compensation table of | ERODEFEBREFFET—IIL 4

D
0}
General | Voltage error compensation table of | ERODEFBREFHET—IIL3
0}
0}

current 4

General | Voltage error compensation table of | ERODEFBREFHET—IILS
current 5

Design Parameter | Current Pl loop omega BERHIHRERREKER [Hz]
Design Parameter | Current Pl loop zeta ERHIHRBAZR

Motor Parameter | Pole pairs Bt 4

Motor Parameter | Resistance (ohm) EHfE [ohm].

Motor Parameter | Inductance of d-axis (H) déhf o292 X [H].
Motor Parameter | Inductance of g-axis (H) q#A > F U2 VR [H].
Motor Parameter | Permanent magnetic flux SHATHER SR [Wh].

(Wb)

Motor Parameter | Rotor inertia (kgm”2) A4 F—> v [kgm”2].
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% 10-8 Configuration Options #Hi{& [1/2] (rm_motor_current)

FIavk RA6T2 RA6T3 RA4T1
General | Shunt type 2shunt 2shunt 2shunt
General | Current control decimation 0 0 1
General | PWM carrier frequency (kHz) 20.0 20.0 20.0
General | Input voltage (V) 24.0 24.0 24.0
General | Sample delay compensation Enable Enable Enable
General | Period magnification value 15 15 2.0
General | Voltage error compensation Enable Enable Enable
General | Voltage error compensation table of | 0.477 0.477 0.477
voltage 1
General | Voltage error compensation table of | 0.742 0.742 0.742
voltage 2
General | Voltage error compensation table of | 0.892 0.892 0.892
voltage 3
General | Voltage error compensation table of | 0.979 0.979 0.979
voltage 4
General | Voltage error compensation table of | 1.009 1.009 1.009
voltage 5
General | Voltage error compensation table of | 0.021 0.021 0.021
current 1
General | Voltage error compensation table of | 0.034 0.034 0.034
current 2
General | Voltage error compensation table of | 0.064 0.064 0.064
current 3
General | Voltage error compensation table of | 0.158 0.158 0.158
current 4
General | Voltage error compensation table of | 0.400 0.400 0.400
current 5
Design Parameter | Current Pl loop omega 300.0 300.0 300.0
Design Parameter | Current PI loop zeta 1.0 1.0 1.0
Motor Parameter | Pole pairs 4 4 4
Motor Parameter | Resistance (ohm) 1.32 1.32 1.32
Motor Parameter | Inductance of d-axis (H) 0.0021 0.0021 0.0021
Motor Parameter | Inductance of g-axis (H) 0.0021 0.0021 0.0021
Motor Parameter | Permanent magnetic flux | 0.0115 0.0115 0.0115
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000032 0.0000032 0.0000032
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% 10-9 Configuration Options #)EA{E [2/2] (rm_motor_current)

FIalk RA8T1 RA8T2
General | Shunt type 2shunt 2shunt
General | Current control decimation 0 0
General | PWM catrrier frequency (kHz) 20.0 20.0
General | Input voltage (V) 24.0 24.0
General | Sample delay compensation Enable Enable
General | Period magnification value 15 15
General | Voltage error compensation Enable Enable
General | Voltage error compensation table of | 0.477 0.477
voltage 1
General | Voltage error compensation table of | 0.742 0.742
voltage 2
General | Voltage error compensation table of | 0.892 0.892
voltage 3
General | Voltage error compensation table of | 0.979 0.979
voltage 4
General | Voltage error compensation table of | 1.009 1.009
voltage 5
General | Voltage error compensation table of | 0.021 0.021
current 1
General | Voltage error compensation table of | 0.034 0.034
current 2
General | Voltage error compensation table of | 0.064 0.064
current 3
General | Voltage error compensation table of | 0.158 0.158
current 4
General | Voltage error compensation table of | 0.400 0.400
current 5
Design Parameter | Current Pl loop omega 300.0 300.0
Design Parameter | Current Pl loop zeta 1.0 1.0
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 1.32 1.32
Motor Parameter | Inductance of d-axis (H) 0.0021 0.0021
Motor Parameter | Inductance of g-axis (H) 0.0021 0.0021
Motor Parameter | Permanent magnetic flux | 0.0115 0.0115
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000032 0.0000032
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105 FSANED 21— ILDEBRENTA—2D—E

FSANED1—ILDRFENT AR ENPREMEEUTIZRLET,
%% 10-10 Configuration Options [1/2] (rm_motor_driver)

T avs

RE

Common | ADC_B Support

ADC_B f#:&ER

Common | Shared ADC support

ADC Lz 7— KED a— LERAER

Common | Supported Motor Number

HHEE— 2 HERE

General | Shunt type

EE/)IL@& jilf #R

General | Modulation method

ZiHAHER

General | PWM output port UP UHT v/I\—7—LR— FRE
General | PWM output port UN UBOo—7—7—LfR— FEE
General | PWM output port VP VAT v/IR—7 —LKR— FRE
General | PWM output port VN VHO—7—7—LKR—EE
General | PWM output port WP WH 7 yN\—TF—LR— FEEE
General | PWM output port WN WHEO—7—7—LHR— FEE

General | PWM Timer Frequency (MHz)

PWM % 4 < EE$ [MHZz]

General | PWM Carrier Period (Microseconds)

PWM -+ ) 7R [us]

General | Dead Time (Raw Counts)

Ty F24 LA ME [Raw Counts]

General | Current Range (A)

BEREEL VD [A]

General | Voltage Range (V)

EERELCY V]

General | Counts for current offset measurement

7ty FREHEEERLK

General | A/D conversion channel for U Phase current

UBEREHE AD Fy U RILES

General | A/D conversion channel for W Phase current

W HHERKBE AID F¥ U RILES

General | A/D conversion channel for Main Line Voltage

AVN—ABREXTHRE AD Fv oRILE

=

General | A/D conversion channel for V Phase current

VEERBH AD Frv o RILES

General | A/D conversion channel for sin signal

sin[EE5#HE AD Fy¥ U RILES

General | A/D conversion channel for cos signal

cos EEHRE AID F¥ VR ILBS

General | Using ADC scan group

WiE9dHADCED 1 —ILDRFT ¥ Y
TGN—THREERBLET,

General | A/D conversion unit for U Phase current

U HBEREH ADC 2=y ES

General | A/D conversion unit for W Phase current

W HERKEH ADC A=y ES

General | A/D conversion unit for main line voltage

AVN—2BREEHE ADC 1=—vhES

General | A/D conversion unit for V Phase current

VEEREH ADC A=vhES

General | A/D conversion unit for sin signal

sin f§5%H ADC 1=v+ES

General | A/D conversion unit for cos signal

cos E5#&H ADC 1 =vtEE

General | ADC interrupt module

B AHEFEESES ADC ELD 21— IILEE

General | Adjustment value to current A/D

Bk A/ID FE{E(1shunt F)

General | Minimum difference of PWM duty

PWM T a1—T 1 Dix/ME(Lshunt F)

General | Adjustment delay of A/D conversion

ADC DR #:EFE(1shunt )

General | 1shunt interrupt phase

1shunt B A/D ZEH#E(UVW)

General | Input Voltage (V)

A N—SBIREEANIE

General | Resolution of A/D conversion

AID 3 U IN—R 5 fEEE

General | Offset of A/D conversion for current

ND:yﬁ—QkﬁT7tvF

General | Conversion level of A/D conversion for voltage

EE#LARIILGEEL 1.0)
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%= 10-11 Configuration Options [2/2] (rm_motor_driver)

TToavs kS
General | GTIOCA stop level E7—LELERFLANL
General | GTIOCB stop level T7—LfELERFLR)L
Modulation | Maximum duty PWMRKTa1—T«
TYRIALERV -RKRKTa1—T1
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% 10-12 Configuration Options #)EA{E [1/4] (rm_motor_driver)

TT7avsg RA6T2 RA6T3 RA4T1

Common | ADC_B Support Enabled - -

Common | Shared ADC support Disabled Disabled Disabled

Common | Supported Motor Number 1 1 1

General | Shunt type 2shunt 2shunt 2shunt

General | Modulation method SVPWM SVPWM SVPWM

General | PWM output port UP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_04 _04_PIN_09 _04_PIN_09

General | PWM output port UN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_O05 _04_PIN_08 _04_PIN_08

General | PWM output port VP BSP_I0 _PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_06 _01_PIN_03 _01_PIN_03

General | PWM output port VN BSP_I0 _PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_O7 _01_PIN_02 _01_PIN_02

General | PWM output port WP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_08 _01_PIN_11 _01_PIN_11

General | PWM output port WN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11 PIN_09 _01_PIN_12 _01_PIN_12

General | PWM Timer Frequency (MHz) 120 100 100

General | PWM Carrier Period 50 50 50

(Microseconds)

General | Dead Time (Raw Counts) 240 200 200

General | Current Range (A) 16.5 16.5 16.5

General | Voltage Range (V) 73.51 73.51 73.51

General | Counts for current offset 500 500 500

measurement

General | A/D conversion channel for U 4 0 0

Phase current

General | A/D conversion channel for W 0 2 2

Phase current

General | A/D conversion channel for Ver.1l: 6 4 4

Main Line Voltage Ver.2: 7

General | A/D conversion channel for V - - -

Phase current

General | A/D conversion channel for sin - - -

signal

General | A/D conversion channel for cos | - - -

signal

General | Using ADC scan group 0 - -
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% 10-13 Configuration Options #)EA{E [2/4] (rm_motor_driver)

T avd RA8T1 RA8T2

Common | ADC_B Support - Enabled

Common | Shared ADC support Disabled Disabled

Common | Supported Motor Number 1 1

General | Shunt type 2shunt 2shunt

General | Modulation method SVPWM SVPWM

General | PWM output port UP BSP_IO_PORT | BSP_IO_PORT
_01 _PIN_15 _06_PIN_05

General | PWM output port UN BSP_IO_PORT | BSP_IO_PORT
_06_PIN_09 _06_PIN_04

General | PWM output port VP BSP_I0_PORT | BSP_IO_PORT
_01_PIN_13 _06_PIN_03

General | PWM output port VN BSP_I0_PORT | BSP_IO_PORT
_01_PIN_14 _06_PIN_02

General | PWM output port WP BSP_IO_PORT | BSP_IO_PORT
_03_PIN_00 _06_PIN_12

General | PWM output port WN BSP_IO_PORT | BSP_IO_PORT
_01 PIN_12 _06_PIN_13

General | PWM Timer Frequency (MHz) 120 250

General | PWM Carrier Period 50 50

(Microseconds)

General | Dead Time (Raw Counts) 240 500

General | Current Range (A) 16.5 16.5

General | Voltage Range (V) 73.51 73.51

General | Counts for current offset 500 500

measurement

General | A/D conversion channel for U 0 6

Phase current

General | A/D conversion channel for W 2 10

Phase current

General | A/D conversion channel for 8 7

Main Line Voltage

General | A/D conversion channel for V - -

Phase current

General | A/D conversion channel for sin - -

signal

General | A/D conversion channel for cos | - -

signal

General | Using ADC scan group - 0
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% 10-14 Configuration Options #)HA{E [3/4] (rm_motor_driver)

T avs

RAGT2

RA6T3

RAA4T1

General | A/D conversion unit for U Phase
current

0

General | A/D conversion unit for W
Phase current

0

General | A/D conversion unit for main line
voltage

General | A/D conversion unit for V Phase
current

General | A/D conversion unit for sin
signal

General | A/D conversion unit for cos
signal

General | ADC interrupt module

General | Adjustment value to current A/D

General | Minimum difference of PWM
duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

24.0

General | Resolution of A/D conversion

OXFFF

OXFFF

OXFFF

General | Offset of A/D conversion for
current

Ox7FF

OxX7FF

OxX7FF

General | Conversion level of A/D
conversion for voltage

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

General | GTIOCB stop level

Pin Level High

Pin Level High

Pin Level High

Modulation | Maximum duty

0.9375

0.9375

0.9375
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% 10-15 Configuration Options #)EA{E [4/4] (rm_motor_driver)

T avs

RA8T1

RA8T2

General | A/D conversion unit for U Phase
current

0

General | A/D conversion unit for W
Phase current

0

General | A/D conversion unit for main line
voltage

General | A/D conversion unit for V Phase
current

General | A/D conversion unit for sin
signal

General | A/D conversion unit for cos
signal

General | ADC interrupt module

General | Adjustment value to current A/D

General | Minimum difference of PWM
duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

General | Resolution of A/D conversion

OXFFF

OXFFF

General | Offset of A/D conversion for
current

Ox7FF

OxX7FF

General | Conversion level of A/D
conversion for voltage

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

General | GTIOCB stop level

Pin Level High

Pin Level High

Modulation | Maximum duty

0.9375

0.9375
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10.6 AEEEREES A —ILOBRTENSTA—2D—E
AEEEREES1—ILORT/INSA—4Z L NBREEEUTIZRLES,

5% 10-16 Configuration Options (rm_motor_sense_hall)

FTFToavs

kS

Hall sensor | U phase input port

U #Bh—IiLteoYR—k

Hall sensor | V phase input port

V Hh—ILEr Y R—k

Hall sensor | W phase input port

W H#h—ILtErYR—k

Hall sensor | sensor pattern #1

R—iLteoH8—21

Hall sensor | sensor pattern #2

R—ILEHINE—2 2

Hall sensor | sensor pattern #3

rR—ILtE P8 —2 3

Hall sensor | sensor pattern #4

R—LteoH\8—2 4

Hall sensor | sensor pattern #5

R—LteoH /83— 5

Hall sensor | sensor pattern #6

R—ILEPINE—2 6

Process Frequency (kHz)

PWM &) 7 &K

Correction parameter of rotor angle

AO—SFDFHIE/NTA—5

Default counts of carrier interrupt

R—ILES LR O EFRFEHEAEZYAHD
TIHILEADIUR

Maximum counts of one rotation

1 BIER0fE O & KB H EE A EY 1A A8

Target value for pseudo speed (rad/s)

BRLEEHE BERE (B A) [rads]

Target time until the pseudo speed update reaches
(msec)

BELLEEHEE D B AREE A D EERE

Rotation counts to start speed estimation

RERHZERINY 5757 a5 EERRE K

Carrier counts at startup

RALLEEHE LIS 5757 05 BRFIH
FIEAEIY 52 & [B1 3%

Speed to judge start

Pl #l#1Z 515 SFE(EX fA)[rad/s]
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% 10-17 Configuration Options #)#A{E [1/2] (rm_motor_sense_hall)

7 avs RA6T2 RA6T3 RA4T1
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00_PIN_08 _00_PIN_08
. 12 _PIN_04
Hall sensor | U phase input port \_/erz: -
BSP_IO_PORT
_11 PIN_02
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00_PIN_06 _00_PIN_06
. 12 _PIN_05
Hall sensor | V phase input port \_/erz: -
BSP_IO_PORT
12 PIN_00
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00_PIN_15 _00_PIN_15
. 11 PIN_O1
Hall sensor | W phase input port Verz:
BSP_IO_PORT
11 PIN_10
Hall sensor | sensor pattern #1 1 1 1
Hall sensor | sensor pattern #2 5 5 5
Hall sensor | sensor pattern #3 4 4 4
Hall sensor | sensor pattern #4 6 6 6
Hall sensor | sensor pattern #5 2 2 2
Hall sensor | sensor pattern #6 3 3 3
Process Frequency (kHz) 20.0 20.0 10.0
Correction parameter of rotor angle | 0.4 0.4 0.4
Default counts of carrier interrupt 300 300 300
Maximum counts of one rotation 500 500 500
Target value for pseudo speed 100.0 100.0 100.0
(rad/s)
Target time until the pseudo speed | 300.0 300.0 600.0
update reaches (msec)
Rotation counts to start speed 2 2 2
estimation
Carrier counts at startup 400 400 400
Speed to judge start 250.0 250.0 250.0
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% 10-18 Configuration Options #)#A{E [2/2] (rm_motor_sense_hall)

FIalk RA8T1 RA8T2

Hall sensor | U phase input port BSP_IO_PORT | BSP_IO_PORT
_09_PIN_07 _10_PIN_08

Hall sensor | V phase input port BSP_IO_PORT | BSP_IO_PORT
_09_PIN_05 _10_PIN_10

Hall sensor | W phase input port BSP_IO_PORT | BSP_IO_PORT
_09_PIN_06 _10_PIN_09

Hall sensor | sensor pattern #1 1 1

Hall sensor | sensor pattern #2 5 5

Hall sensor | sensor pattern #3 4 4

Hall sensor | sensor pattern #4 6 6

Hall sensor | sensor pattern #5 2 2

Hall sensor | sensor pattern #6 3 3

Process Frequency (kHz) 20.0 20.0

Correction parameter of rotor angle 0.4 0.4

Default counts of carrier interrupt 300 300

Maximum counts of one rotation 500 500

Target value for pseudo speed (rad/s) | 100.0 100.0

Target time until the pseudo speed 300.0 300.0

update reaches (msec)

Rotation counts to start speed 2 2

estimation

Carrier counts at startup 400 400

Speed to judge start 250.0 250.0
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10.7 fREERSE/NS A —4
rm_motor_hall/Limit of over current
BERRENHET 2ERER/ELFT. [ANfE*sqrt(2)*1.5] NEESNFET,

rm_motor_hall/Limit of over voltage
BEETRENFET IEEZRELFT, FATIHIERRRICELDETHRE LTSS,

rm_motor_hall/Limit of low voltage
BEERENIFET IEEZRELFT, FATIHIERRRICAELETHRELTSEEL,

10.8 PWM ¥+ |) 7RIE#NDER
PWM*+ ) PREMDEE XU TOREEELTELET,

rm_motor_driver/PWM Carrier Period
Fr ) 7HIEHEARZRELES,

rm_motor_current/PWM carrier frequency
FrUTRRBERELFET .

rm_motor_sense_hall/Process Frequency (kHz)

FrUTHIBEEARERELET,

10.9 NILRERAEDETE

AYTNTOTS LTI, NILARERARB AR Z 2BENSRET I ENTEET, TI4HILME
RIS FILZEFR(MOD_METHOD_SVPWM)E Y F T, ARIE K4 /VE Y 2 —)LD Modulation method
FTaVICKYBRETEET,

NILVARZERSBEARE. EXRERICERLI-HE . EEFIAED 86%ICHIFISN, E—2ITEVLGEEH
HATEST . MEOBEREZR/DICIEA UN— I BREEZE<EETILENHYETS , ZRNIMNLEREHER
Li=BE&. BEFIAEES oN—2BREEICHLT 100%FATEETS,

rm_motor_driver/Maximum duty
RAPWM Ta—Tat, BEE09B75DFFLLTLIEZEL
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10.10 € VIN—BIINT A—4
10.10.1 Ty REAL
rm_motor_driver/Dead Time (Raw Counts)

A N—FR— FOLKRE - BEEIREB SN, TYRFIALBEZEIAIDOAhY Y FTHEELTK
a0, BIZIE24< o0y 120MHz DI5E 2.0us TIE 240 £HYET,

10.10.2 ESVi - Jus Ko N7

rm_motor_driver/Current Range (A)

BRAOBRHEL U CHERELET ., 0-3.3V TH8.25A(Peak to Peak T 16.5A)DIRE & 47 > TV S DA MCI-
LV-1 D4 T3, Peakto Peak DIEZEHRE L TLEELY,

3% 10-19 MCI-LV-1 O EBRIES+4

I HERME ADC AHhEXE ADC ZHa{iE
+8.25A 3.3V 4095
0A 1.65V 2047
-8.25A ov 0
L MeMV-timener siemal ]
1
: — 0.0825 — 33V i — 4095 —_ 8.25A
1
tooie || mmp i oov  mmp Lesv | mp 2047 £ 0.0A
| X+ i I i is chapter's
| S X oomsy {RIRLL oov | e 0 limers ¥ 525
e e e |
10-1 ERBHOFHED RN
10.10.3 BEERET A >

rm_motor_driver/Voltage Range (V)
ADC EE DR AMEADC EHIE 4095)D & E, 4 VN—L2BRERX TR VICHET 520 ERDDHEE
ELFET. MCI-LV-1 TIL ADC EBE 3.3V T 7351V IZHHLT Sz, 7351 #H/ELET,

B4

3% 10-20 MCI-LV-1 D A v \— 4 BigEFESHH
A VN—2BRETIE ADC A K EEE

ADC ZE#{E

oV
3.3V

ov
73.51V

4095
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10.10.4 BELREHET—TIL
EHDA UN—F T, BREARLERAA Y FUITHBREITIN. TY REALEXY Y TRHBOBEED
LBREDTY REALSDEFREMBEANT, EEHET—INLEERLET,. R4y FUIHBRT
Bont-BREBEEDEFZRMNKDHZE, LYDRMLEEERHET—TIVICRETRELENEONET,

-, HEEEBOY I Y FEIUTOXTHETEET,

HEEEIVIY N = (FvUTEAH [kHzl x Ty K2 A LEE [ps] + 1000) x A o/N\—5BHR
BEfE

ToUoRHERERIE. Tu & Vullv-Vy, Iw-Vw) OBRARBRMICF O NG WMERIE, EEORXE. =
EBROEHMEEERLTHILHAEL. T—TLERDIVBESHYFET,

A

BEEEN] T TR
R e EERIEA]
Lo/ | mEAOER
Lo BEET—4
DEyb oo — -
B 10-2 HEEEEEL Y S v b, EREFECREE
* 10-21 #HEADER - EET— 2 REH
rm_motor_current/VVoltage error | rm_motor_current/Voltage error
No. . )
compensation table of voltage compensation table of current
0 0.477 0.021
1 0.742 0.034
2 0.892 0.064
3 0.979 0.158
4 1.009 0.400
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10.11 E—42 /85 A—4

E—HDHEA—HANDL, E—FNTA—FDEHRMFFONLNEE. LCRA—2FHWLTRLILGD

E—ANFTA—FEEHHNBEIIENTEFET, £, A2ARXRI—-TZHWSI LT, BHEMWIHLEE
EZ/HIENTEFET, CCTHALLAEI. BKBANMLLELZEZEEET. FLE—F2FROHNICETE
ZEELI-. BENMLEAETHY . BREVAEREZEZEATVET., C0H. EEOEREKT/NS

A—RHEFERTHEICIE. BEZERALLAERBZAVTRAEZT>TL S,

LCR A —4% (X, EHMICKREFZSINI-EL DT, ERFEHLTI0NULBRBSE-I9+r—I 097y T
SETRETRELTLES W, £, 4FEZHANT, JO—JDBREFEBRT =0, A— T FIEL
DAa—MEEZHONLDITHOTLEELY, ##MlE. LCR A—42 OWMIKHAEZEZSBL T,

Pole pairs

E—AOBHBERTELET . BT, BHZ 12 LEEEGYET, E—200HEZSRLTSE
JAR

Resistance

LCR A—4 THIET 2EDEMRIE. E—FD=fHEABMUVWDSE, 22%F&L, TAO—T%DHIF
TLESW, EREZKROIEEIE. ERERDOCRIDE—FZAWNT., AIELEFT. SoN-IEREX.
2HPDEREIREGE>TWVWETDT, 12%2FT 5T, 1HISDE—2DIERIEZFZLIENTEE
T, BONT-ERREZEEDA—IDE—EFINTA—FDEREICHELTLESL, BAIFQEAYFE
ER

Inductance of d-axis, Inductance of g-axis
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