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VIN—R D GND BB E L DIEELNHY. GND N L TREEHOBNLAHY ET,
RRFELEATRELR L ST, ERERBEEBEL TS,
AVN—EANEILELTEH, PME—4HEE L TWVSEEES. PME—RIIBEEEEZRESE R0,
UVW ZHEHRICEEAM MY T, BHLE-EEHICEMT S, BREOBALHY FT,

6.2 HEBAE

A A B & BRI T CPU R— K & PC DD AZENRLG S0, TEBLZE, UTICOE
AHEFEQEGBERICOVTORBRAELHHALET,

D EAHE

CPUR— FIZA VAR—FF/\y AEE ILOB B EHINTH Y. BEUSBY—JILZERTHLET
MCUADTO45 S5 LEZAANARETT,

EEZAAFEITFRONZUSB Y —TILENLTLFEELY,

R e TN RN AR R A

 AEEEEEEEEERRERE]

r—b—
-
-
pe—
" p—

E2EAHH
USB a4

FHttt

KX 6-1 RA6T2 CPU /h— K EEAAH USB 4 — JILIEH
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EEAHH
USB fEfita o 42

W RO A O D000,

EEAHA
USB oo %

Kl 6-3 RA4T1 CPU 7/R— K £ AHAH USB 7 — J )Lk
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V"

=

e
-
_—
—_
—
—_—
-
—
—

E2FAH#H
USB oo 42

Kl 6-4 RA8T1 CPU 7/R— K £ ZA#AK USB 7 — J )L

II_I_I]IIIIIIIHHI_='T""J.IIIIIlII1IHIIlI

= ; =

PR i

E2EAHH
USB oo 42

6-5 RA8T2 CPU 7/R— K ZEAHF; USB 7 —J L%k
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Q@ EERIRMERF

X 6-6 M & 512 MC-COM(RTKOEMXC90Z00000BJ)# AL\ T., CPU R— FIZ##E L ET, PC &1L UART
BRATEGINKELELY ., PCHOHASIECOMKR—FERAVWTIEET S ENTEET, RMW ZHIT
BEIREETOIZEMNTEET, MC-COM (A4 v/N—42 & PCORBIZESHNICHEBLET DT, BLIZZ
FAWERETEY,

CPUR— R
EEAR—

USBS—FIL B llli!l!ll\.\\\l.-ll ]l 1 ' = > ACTA T4

BES—JIL

6-6 EERIEAF R D A
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Renesas Flexible Motor Control &) —XH

® TrOmHER

LT UINOEGHEZRELTLLESN, oy o FILTad S LATEBLIRIE. v/ 04Kk
EALUTERG D TWAIEERAHY ET,

A UN—RKR—F

DE VAL 2= R
JP8 1-2 $#4
JP11 1-2 &6
- RA6T2 R— K
S NEE &5
JP4 2-3
JP7 2-3
JP17 1-2 #6
JP18 1-2 #6
- RA6T3/RA4TL R— K
DE VAL 2= R
JP1 2-3
JP3 2-3
JP5 1-2
JP6 1-2
« RAST1 h— K
DZRIYAT 2= 4R
JP1 1-2 #6
JP2 1-2 $#4
- RA8T2 Hh— K

O TINTAT LTS Y VIDERIFELVDT, T4 MREBOFFEIFHEALIZSLY,

RO1AN6842JJ0122 Rev.1.22
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KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control ) — X F

6.3 HUTILTAYSLNDEZTAA

M WEBHA FhDAYO—KLEYYTILTOSS L%, e?studio Z2FAL T CPUAR— KM MCU
IEZFRAATLESL,

6.3.1 e?studioDA X k—JL
FSP %t e? studio (X884t WEB H4 F(LAFTD URL) K YA oO—FKL, 41 VX F—)LLTLEEL,

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

6.3.2 FOCIY DA UR—F
LA74AI) 3TFEH Y9I LET,

& workspace - o studio

FrAIF) BREE) Y-RS) UTERPFYLIT FEY-HN) B®RA) TOYI7HP) Reneses Views EIT(R) Renesas Al THYFIMWY ALTH)
- & - 4 kR q -

& oY7L T9370-7- X =

|
k- B

F=0AR=A1LTOV LI HBYE A,
FOFL T HERMT DI

v R X

ERAE G RRERIDUE A, BES TOGRBL TS

6-7 A—45w 77 A ILIEEQ)
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2. TWEIUAZA—HDRRENDIDT (A vR—b) EBRLTEI YV ILET,

B workspace - o studio

FrALF) REE V-R(S) UIFRRURIM  FET-RN R®RA) TOFIFHP Renesas Views ETR]  Renesas Al AVEIW)  ALTH)
FRN) Ale+27R+N ¥
A7ANE R L)

Eh 27l 227 A5 T0T L FERK..

Recent Files ’

EIF(F) s
FEIVEFORRD) i

A=) 1At |

A T

FOAT(R) Alt+Enter ~ BETERQBIILA, 151 OIrat L TIEN.,

D=RTA=AOEIE R (W) ’
e

BT

6-8 #—4w kT 7AIIBEQ)

B AVKR— LI 4 EIHEKDT, BEFETODI I FET—VAR—ZA~) #FIRL. £V Vv L

8B ok
R i witepr Q-
O 70912k 19270-5- X = & -+ = e
=R/ ]
R \
TF-FAN-ATOI LT MBI A, d
oY 0kE Bl P-4 7 PR ERTAL2H) - oA T0 1 PR EELEY, g

Aoh-k e -FOHBR(S)
l

e e il 1 7 1
= ﬁ‘.’.*f[]:‘fl‘?r%")-"}?.-'\'—.-l’\-l
4 OB
B CiCes
& Git
2 Oomph

& TextMate
> Tracing
& ML

E 1AM
EJ-FER

& W |
EATE

@ : KAMN > ; Frsel

6-9 #—4y k77 A IIBEQR)
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KAHBRHPE—FD

BB YA I

Renesas Flexible Motor Control &) —XH

s N ° -t 3
4. APz b UR—FEEIZGEDDT, (BB 2E7UvILFET,
@ o id @ k-t o X
77 E) U-AS) UFRIIUVIM  FET-RN) ) A )
LTSRN Tz 1A R ? »
TS J0UIh 193 70-5- X | =5 HAFD Eclipse JOILY HERETETALY MI-EEIRLET. 4
% T §
D-02R-R L TAITI DY A, © -+ ALY FU-OER(T): | C¥Users¥kasono.eiji DITGROUP¥Desktop¥r01an684:
I ST BN - =
az R oke O F-1T- TP ANDERR):
sy Create a new Makefile project in a
= directory containing existing code F0F17 ey
C++ JOJIVRERBIER 1B RAGTZ_MCILV1_SPM_HALL_120_E25_V110(C:¥Users¥kasono.eiji. DITGROUP¥Deski FRTERS)
BIRESRTRERD)
EF(E)
Bk
I FAMEIOV LY bR EH)
1 70F 2k EI-DRAR-A -
DI TRE. #L /MR- L0V 12 ML o)
) 7-92%-AL R FET 30V R H | =
P
vaR XL W o —
R RsRTEERE
) 9= ey ric 7O 1o bER T FIRW)...
@ <E3@) BT Srvb
0 EEHBRSNELE, _

5. 74 ILA—RRE@EHIFHALDT, 4=y DT+ LT —%&EIRL.

J2LFET,

6-10 3—4'v L 7 7 4 JLIEE(4)

(THINEF—DFER) #EI )Y

75
CEEE R
0 7095 T9270-5- % |

Y=A[l) Y

)

R i
=

TG AA-ALTOI TV HHBUE A,
JOJIIHEEm Bl

0 EEMERSNILL,

>

.Q'

=g
a5

I

- E8T X
r-bN) B -
@ 711 9-miER X
< v « r01a. > works.. » v G = o | B
=2 B FLWIANS - =- @
A ok &4
OneDrive - Persor RA4T1_MCILV1_SPM_HALL 120 E25 V100
RABT2_MCILV1_SPM_HALL 120 E2S V110
- T RABT3_MCILV1 SPM_HALL 120 E2S V100
2 praxuk A RABT1_MCILV1_SPM_HALL 120 E25 V101
& govo-F
WrsFe #
& 1-vu5 '
@ et »
ATV-vy3vk
main
— JllH—: RAGT2 MCILV1 SPM_HALL 120 _E25 V110 =
& BR XK
S [ oms-omr || ween
ARG R | JATOER
Ries:, L GiE} fuse:
DTt
Y 1
@ <F3E) [ #7m | xeven

X 6-11 2—4v 77 14 IJLIBTE(B)

RO1AN6842JJ0122 Rev.1.22
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Renesas Flexible Motor Control &) —XH

6. ELL A=,y bTOCIY FOIFEHARAENDERG-12DKSI12HBDT,
Jyo LET,

BLTART) 2E7

(= & 1ok

- R i iRt G- TSI YR b
5 JOYLIF-19270-5- X =:n 570 Edlipse TOV L7 MERRT STALT M- ERRLET,

c0n

P-4 7-I74 DR A

T T HPE

——
Aduay
FAFLETOF 1) FEMRRH)
IOV HET-IAA-RIZIE-IC)
FETRE, FLAOAR-FLETO Y1 IHEMLS(0)
D-9AX-ALBCHET 3TV FERE]
it G=F 2tk

R R
-4 a0V HE R0

LR ACRIEARELE

© -t FALYFI-DRIAT: | C¥lsersikasono.eji. DITGROUPY Desktop¥rd 1an684:

I8 RAGT2_ MCILVT_SPM_HALL 120_E25 V110{C:¥Users¥kasono.eij. DI TGROUPYDesk

u] *
7y
SR
FATHRIS)
HRETATRBID)
W(E)
FRWL.

6-12 #—4v k771 JLIETE(6)

7.e?studio EICA—4Fw O FRA VR—bESN=2EEFHERLET,

m workspace - e studie
JPAINF) REE) V=S UIPZEULIM FEF-RN BER) JOYIFMP) Renesac Views E{T(R) Renecas Al
B & - & L - T llf
Iy FoJzoe-19270-5- X ]
» g% RAGT2 MCILV1_SPM_HALL 120 E25 V110
v omE
B ELRRERIDUTEA, BRI TOIHGRBELTEEL.

Db ALTH)

®6-13 4—4%vy bTODxY A UR— MRER
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KAHBRHPE—FD

FEL YUY ML

Renesas Flexible Motor Control &) —XH

6.3.3 A Y FODEIILFR

1.632 TAViR—rLEEERAA-WTOS Y b 2HEYP )Y LET,

2. TILEH A= a—HEL DT,

X6-14 2—4y 7O FDIEE

(TS FOELER) Z2BRLEVY VI LET,

18 worispace - ¢ studio

g

FriF) BREE) Y-S
G 70¥1ok 17270-3- x

* [ RAGT2 MCILV1 SPM_H/

RN
Sy
R ZEVTRN
FATTHW)

JE-Q

B D

W=A

BHETEM).

xg AR

T 7AH-HO).

Renasas FSP

* nesas Views FiT(R} Renesas Al

Alt+22k+W >

Cirl+C

Lk

Jo¥rd FoEEFE)

OV ETY-AFE

L) EHE

JOIrF HEMLAE)

ElE-F-5 b
{F4I 2
EikFimsg

Source

0 =R
i FITD)

O-hiLEE ST

et o]

A IH)

6-15 T A=a—
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3. EILKEAEFTEN, VY=LV RIICELFTOEANKRENFET, REMICEL AT S—
BIETLECEZRELTESL,

@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 R THER
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6.34 PC &4—45w hik— K% USB — J /L TS

UTORNDESIZPC & CPUR—FKZ#USBY—JIILTHERLTLLIEEL,
(D% —45"v FiR— FIEX RA6T2 ZE M)

11111}

R AA AR RRRRR.

S48

USBS—JILZEFEST. PCEA—5y Fih— KD
USB ORI 2 kT 5

ERRERERRRREEREL

X 6-17 PC &2 —4v k7h— F(RAGT2) D&
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KABEFARE—S OFEL YA

2 b~ ILIE Renesas Flexible Motor Control &) —XH

6.35 A—45v FA R—FKADEZFAA(EIL FEH)
1. EFAsE=0NTOSIH bEEYIY YO LET,

& workspace - ¢? studio

®-& - w | =

JOYIb-IJA70-5- X = 0
=& 7.8

> [£5 RA6T2_MCILV1_SPM_HALL 120 E25 V110 [DeII

JPAF) |EE) VY-A[S) UIPTFUZIM FEF-HN) #BFRA) FOVIVHP) Renesas Views EIT(R) Renesas Al D4YFIW)  ALT(H)

SR Q-

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.

6-18 ZEXAATAOT Y FDER

2. TNEIUAZ2—hHLKDT TNV Y) [TH—VYILEEE, AL =21 > FUT (Renesas GDB
Hardware Debugging) #x£%2 ') v %9 LEY,

@
a74. #ENY

Sl 1]

o7 0 EATRICN
I=(C)

® sED
Y-2

BREEEM..

3 AvA—HI..

i L73AR-HO)..
Renesas FSP
F0ZI HOEILFE)
TOVIDrEDU-AT B
EH(F)
To17HERILSIS)

k- 2=t
TUF90R
Ell-Fa L

Source

D ETR

ERTAMW AR+ FReW 2>

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

Ctrl+C

BllER
H

| 1 GDE CpenOCD Hardware Debugging (DSF)

| 3 Renesas GDB Hardware Debugging

| 4 Renesas Simulator Debugging (RX, RLTS)

w
=1 = 'n||

S O=Mf CC++ PIUr=332

b TICs T DWMER(R).

= BT

~

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

O=sLRES ST,

6-19 T/\y T HEDER
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KAMBRYE—F DFEL YT bILHE

Renesas Flexible Motor Control 3/

) —XH

M s + > — S A N e .18 A = - 2o —_
3. ELLA—7y bR—FEERSh, TRATSLNEIVA—FEhBE, B6-20D&E5%A (T/3y
- _ 4=
JHEE) ITBITLET.
E workspace - RAGT2_MCILVA_SPM_HALL_120 E25 V110/ra/fep/sre/bsp/emsis/Device/RENESAS /Source/startup.c - o studio - a i
TrAMF) BEE) V-A(S) UTPIFYLTM FEY-HN) WRA) JOJIZHP) RenesasViews EFTR) Renesas Al D4IUFOM)  ALYH)
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
w1 1 1 -
/o el iser dpplicaticn; 7 RAGT2 MCILV1_SPM _HALL 120 E25 \110.elf [Renesas GDB Hardware Debugging| [pid: 7] s
main{); i
while (1) A ¥ o %
{ Option Function Select, writing to address 0x@108al00 with data ffffff
St e o : Option Function Select, writing to address Bx01088134 with data FFFFFF
nfinite Loop
} S L i Cption Function Select, writing to address 8x8182a20@ with data fffdfe -
} HoO-EERT 1
NP - oA vk ETE L 2exc5EE &Y. 2
# * Default exception handler. (=]
- BSP_SECTION_FLASH_GAP woid Default_Handler (void) .
i
# f** & error has occurred. The user will need to investigate the cause. Comm (@
BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(8); @
@
/* Main stack */ .
static uint8_t g_main_stack[BSP_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] i n

BSP_PLACE_IN_SECTION(BSP_SECTION_STACK);

/* Heap */
- §if (BSP_CFG_HEAP_BYTES > 8)

BSP_PLACE_TN_SECTION(BSP_SECTION_HEAP);
#endif

/* All system ex
* these exceptions in their code t

le are weak ref
uld define thed

ences to Default_Handler. If
own function b

- ¥1F defined(_ TCCARM_)
#define WEAR_REF_ATTRIBUTE

BSP_DONT_REMOVE static uintS t g heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN VARIABLE(BSP_STACK_ALIGNMENT) Y

the user wishes to handle

1 the same nam

6-20 T/\w S EE

4. TNy T EEOMEY )Y LT, 4
UsB —JIILAESNLT, 2—5 v kiR—

—7y bAR—
Q/\o)i% J"ET—CTO

b & Dk & BT

BSP_CFG_HANDLE_UNRECCVERABLE_ERROR(®);

in stack

BSP_PLACE_IN_SECTION(BSP_SECTION_STACK);

f* Heap "/
- #1f (BSP_CFG_HEAP_BYTES > @)

81

BSP_PLACE_IN SECTION(BSP_SECTION HEAP);
«

550, Secure

hwmlsspace - RABT2_MCILV1_SPM_HALL_120_E2S V110/rasfsp/src/bsp/omsis/Device/RENESAS/Source/startup.c - & studio =] o
PR REE) V-R(S) UIRPAULYM FEH-RD BRA) TOVIZHP) Renesas Views EITR) Renesas Al 2eVFIOM ARTIH)
Be®ovin | $ 2| i i e Qo v il v A e v 00 § & Q, B RBocs 35Ty
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:{wamuc;:uggmgl {pick: 15] o)

Current TrustZone device status

#® * MCU starts executing here out of reset. Main stack pointer is set up already 2 i
- 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
N S, . . - Data Flash Secure (kB) 1L
e [Call user applicat -+ SRAM Secure (kB) e
2eeE47e6 main(); SRAM NEC (k8) 5 s
! yn— B
5 geeed7es ©  while (1) cjos” e ‘2
1 ’J"Hii—i’(m' - OK *
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

® * Default exception handler. P v .
- BSP_SECTION_FLASH_GAP veid Default_Handler (void) Opt:mn Eun.ct_mn Select, writing to address @x8180a200 with data fffdfe 0

{ : APl R

@ /** A& error has occurred. The user will meed te investigate the cause. Coms i AET L Aexe SELIELET,

static uint8_t g_main_stack[B5P_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT)

BSP_DONT_REMOVE static wintB_t g_heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT) %

WELHER AT-Hil A

6-21 2 —%7 v hik—

k& DYk
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6.4 RMW DE A AL

E— 4 HIERIF KB Y —ILRenesas Motor Workbench] #1—H 4 >4 71 —X (ElEx/{F1E1ES. [
RERERERELE) ELTHEALES, E—2 FlHFEIIE Y —ILIRenesas Motor Workbench) I ¥4t
WEBHA h&UFHO—FLTLESLY,

https://lwww.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

3

Inverter Easy Analyzer

Control

Project File Path Chsvn\allspeed_sensorless\branch\rx26t_24WRX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_ W l'__.' Details v

Nar

arme Drate Modified
ERRXI6T_MCRA_MCILVI_IPM_LESS_FOC_WHOLE_V100.rmit 2072/12/23 IPB KB

6-22 Renesas Motor Workbench #1£]
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6.5 Map 774 IILDESKEH

BN TaTSLD—HEER LI-IGE. THAEEDOFEBRMNEH I NT- Map 7 7 1)L E RMW (& 8%
BHTAEEAREICHYET, Yo T TOTSLDEREZTo>TLEMERIZIX. Map 774 ILDE

BREHFEXEIFETT,
File Option Help
Connection File Information
com v Clock RMT File  RX26T_MCBA_MCILVI_IPM_LESS FOC WH... 2022/12/23 105908 .
Status IMJo File  RXZET_MCBA_MCILVI_IPM_LESS FOCWH... 2023/10/10 144921 | _ I
Configuration Select Tool
cPu
Motor Type

Centrol

Inverter

Project File Path  Chsvmallspeed_sensorless\branchyno261_ 24v\RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_ %

AROCHT_WCBA_WETLYI_ 9 LESS. FOC_WAKRE V105

Duetails

User Setting Form = O
Set
Address Name DataType
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 JLEEFREMAr (L) &RBE®E (F)
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6.6 RMW DIEEICERT 2ZEH

AYUTNTATILT, E—2ZHNTHEICE. RMW ZAVTHIELET . RMW Ul EREOA S
BAEH—EFZR6-1LITRLET, BHE. Sh5DEH~DASNEIE com_ul_enable_write [Z
g_ul _enable_write LR CEZEZEZFRAAEGEICTE—FED 1 —ILAORRT 2EH~ARBR SN, E—42Fl
IZERSINET, ==L, )DMTFITF o -ZEH(E com_ul_enable_write IZ{&7F L £ H A,

—BOE—FFEHIZAWSNNTA—2(L, FILPICEEZERTTETET, FMEFER9-9., £9-10ESHEL
TL a0y,

BH. EHLOEBERULALE)IEHEDERBELE>TWVWET, RMW XIEHLDEEHERELT
BT ET, BHFEB L TR AEIR L. Control Window TZHRNIOHMENRTETLNET,

% 6-1 Analyzer BREF BEANRZEH—E

Analyzer #8E A D FAZE# 4 pid) AR
com_ul_mode_system (*) uints_t AT—NEE
0: Ay TE—F
1:5VEF—F
3: kv bk
com_f4_ref_speed_rpm (*) float HEERE EWA) [rpm]
com_ul_enable_write uint8_t A—HYANAEHESHRZIFA
g_ul_enable_write L EH—HTANT—2 Rt
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Renesas Flexible Motor Control &) —XH

RICERBNFFEZ T OBICHATHEICLEDZVEFELGEEREHD—
I&'ﬁxﬁ'ﬁ—’;-éﬂg‘bzﬁo){ﬁ%wuﬁﬂﬂm’%l»/

BEER6-2ITRLET, Analyzer BgE
EZITLTLIZEL,

®62 FBEUYAY MLGIHMEREHR—

FEL YY) MLHEEHEEE il S

€
g_f4_id_ref_monitor float d BERERE [A]
g_f4_id_ad_monitor float d iﬁl'z,ﬁlﬁ'lmﬁﬁ [A]
g_f4_iq_ref_monitor float | q @ERESIE [A]
g_f4_iq_ad_monitor float q BERAIEE [A]
g_f4_iu_ad_monitor float U HBERAIEE [A]
g_f4_iv_ad_monitor float VHEERBIEE [A]
g_f4_iw_ad_monitor float W HHERREE [A]
g_f4_vdc_ad_monitor float A4 N—2 BRETRIEIE [V]
g_f4_vd_ref_monitor float d BEEIERE [V]
g_f4_vq_ref_monitor float qEEEERE [V]
g_f4_refu_monitor float UHEEESE [V]
g_f4_refv_monitor float VHEEERE [V]
g_f4_refw_monitor float | WHEBEESE [V]
g_f4_pos_rad_monitor float HiEAE(ERA) [rad]
g_f4_speed_rad_monitor float EEERE(ESA) [rad/s]
g_f4_ref_speed_rad_ctrl_monitor | float EEEFEERA) [rad/s]
g_f4_speed_rpm_monitor float [EE5:RE (M A) [rpm]
g_f4_pos_degree_monitor float B E(BESA) [degree]

RO1AN6842JJ0122 Rev.1.22
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6.7 E—ZBEARE

RMW O Analyzer #geZ R L. E—2 1T HBPZUTITRLET, BEIE. RMWEELE®D
“Control Window” T{TULVE T, “Control Window”DE$#ll&. [Renesas Motor Workbench 1—H—X< =2
FIL] FBRBLTLESL,

a) E—ASZFEERSED

@ “com_ul_mode_system”“com_f4_ref speed_rpm’® [W?] HIZF T v INA-TWNS I L EHER
LFET,
@ $EHEEREE % “com_f4_ref _speed rpm’® [Write] #IZAALET,
@ “Write'’ R2>&#5 ) v LET, (ZDEF. com_ul_mode_system ##E£"0"D F F)
@ “Read’7R% % L TIWED “com_f4_ref_speed_rpm’®M [Read] HWEHERELET,
® “com_ul_mode_system’® [Write]{#Z"1"ZAALET,
® “write’’ R2 %0 1) v 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—A2 EEDFIE
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b) E—4&FLEED
@ "com_ul_mode_system”D[Write]##Z"0"F A AL E T,
@ "Write' R vE Vv I LET,
® E—FADOELEHERLFET,

Renesas Flexible Motor Control &) —XH

@ Click “Write” button

Control Window

[Z]\ Read @'\ Write ¥ Commander | (%) Status Indicator 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—Z{ZLLDOFIE
c) LFz-TLESE (T5—) HEDNE
@® rcom_ul_mode_system’@D[Write]#&IZ"3"E AN T B,
@ “Write" R4 &9,
Click “Write” button
Control Window
(v 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”

6-26 T —fRRDFIE
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Renesas Flexible Motor Control &) —XH

£63 IT5—RT—

2 2D

e IS—AR ByLTohTWWdIr 0%

0x0000 | TS—#L MOTOR_ERROR_NONE

0x0001 | N—FHz7HRHEBERTS— MOTOR_ERROR_OVER_CURRENT_HW

0x0002 | BEEIS— MOTOR_ERROR_OVER_VOLTAGE

0x0004 | BEEIS— MOTOR_ERROR_OVER_SPEED

0x0008 | R—ILEBRA LTI RIS — MOTOR_ERROR_HALL_TIMEOUT
GEEL U HYRY FMILTHEEELEFHA)

0x0010 | FHREFRHELA LTI FTS5— MOTOR_ERROR_BEMF_TIMEOUT
GEELHYRY FILTERELEFEA)

0x0020 | kfEF MOTOR_ERROR_HALL_PATTERN

0x0040 | ZREERH/ NI —> I 5— MOTOR_ERROR_BEMF_PATTERN
GEELUHYRY FILTIEEELEHA)

0x0080 | EEETS— MOTOR_ERROR_LOW_VOLTAGE

0x0100 | VI FYz 7REBERTS — MOTOR_ERROR_OVER_CURRENT_SW

0x0200 | Bt U HBELKRT 5 — MOTOR_ERROR_INDUCTION_CORRECT

OXFFFF | REZHTS5— MOTOR_ERROR_UNKNOWN

6.8 E—AEI - EWAE
BIRENDE—2 ZELETHIEEICE. UTISRIFIETIToTLESL, 8. BAKIX. Q0
DC24V OB EZRELXIZLTELESE TS,

@D 6.7b)DE—AEFLFIEFITS.
@ E—ALAMNMELETEIOEHRLI-L. ERRTTEILERZZIEL. DC24V OB EEILT 5,

RO1AN6842JJ0122 Rev.1.22
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7. E—A®E7IILTY XL
7.1 HE

AKYoFNTaySLOE—25#HT7ITY) ZLIZDONTHIBALET, R7-112. E—245EHEETRL

ESCIR
R7-1ARXYLTNTOTS LOE—Z HIEEEE
HREIE R HEEEDAR
il A = R kLI

PWM ZERA %

ZERANY MVER (ERKEER ©ERA)

A—% 4L - EEEEREAE

FEL Y FIA

HEE— K BRI, A

S RE BEREME
BEMAEAHE
IETF 1

RO1AN6842JJ0122 Rev.1.22
2026.06.30
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72 ®@Iavy
FEEUYAY MLHBEOREB IR Y IRZERLES,

Speed/Position Interrupt

Process .
“’—’efe’e’% Carrier Interrupt Process
(o)
' * ] i.* *
H Position P |W, Speed H ld G Vd d Vu | voltage |V €
- . I v —
e_reference 3 Vi jox Current Syt Vo B ompen AN PWM M
{ ro—o1> > votage || Ay Myl “ooin () o\
d Limit
H H -
H H Y W Y
i i ig] i Vo [}] Inductive
— i Switch i o . sensor
Position H Position/Speed Loop Controller  } ecoupling
Profiling . c . Control 0
0 i i .
| dq < sin/cos
A signal
_Iw
uvww

ld
I
q
w
|_ Angle
H Switch s\gnfﬂ
i\ Position/Speed | ] detection
Loop mode

B 7-1 FEL YRV FLHIEHER IOy I E
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7.3 EEHIEREEE

EEHEHEE, T2 EERTICERT HL D, PIHIEIZTVET, EERESEOANZRZITT. A
BOEERHHENEERHIELDRECEICERESBEZHALET,

RERBEX 76 ICRLEAEZTRELEZEZAVET,

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

7-2 EEFEOMETO Y Y

7.4 EifH{EEEE
BERFIEMEEER. ADSHEBREN DR FLHIEICRBERERERRU T 1 — KAy S HIEETL.

PWM & LTHATHBEREEZERT HHEETT . Tz, Y ITED 12— ILOFTHHIE. BEMBEHMHE.
BEREREZERE 2 - SHIELET,

Bl
]
w o EEiE R |,
2} UVW—»dq iq
TP
id* g |V
iq* Vq ,
. ;F:E;;,aj vd* | =E R Vu* . Vu*(#ﬁ@élf)
B | g x\"ol ML W | e WHIEEE)
> + IR NmEzE Y wE -
w dq—»UVW Vw* VW*(*E%E)
w
| EEAAE o
8 | EEAHHE
7-3 ERFIHOKEET A Y Y
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7.5 JEFHHIE

FEFSHHEE, BREEEDRALEC dE - g OB TERAEWVIZFSH LA, REMZEL S EZHIH
TREDHIZEALEY, FRATAHRE. UTELGYFT., —ROGPME-—FDEEAEXLELGY FT,

Vd_dec* = Rld* — (L)quq*
Vq_dec* = qu* + (.l)LdId* + ¥
Id*Ig*: BIRIESMEA], w: BEERE(ERA)[rad/s,R: E—4%2 D 1 KIEHR[Q],

Ld,Lg: E—F DA UE OB UR[H], V: E—4F DHEKHERIWD]

ToN-BEETIE Vd dec* & Vo dec* &, PIEAEISRMN OH N SN SBEEHERE Vot & Ve ITMELEFT,

+ +
i
d_det
- q . Vd_dec*
> Decoupling
e
w > control .
d qudec
+
+
Iq* Pl * —» V *

Iqfdet

7-4 EFHHHOHETO YD
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FEL AT bLFHIE

REBRH
AYUTINYIT Rz 7CRERFEBAYH CTHET I2AEEFERORENOEEFREEHLTLET,

ABRPE—Z2D

7.6

~

7K

Wl
=
S
m__._lu_ |
ﬁ
) =
E E
M v o
i Ty \m/_m_
im i o
S._ﬂ n._U M&H_
§H & H €5
® iy g3
A AY 5
+ iy ©
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& HEERE

(HEBORFE)/ (EREELH)

FEE Y
RENESAS

E—A El#5EE [rad/s]
7-5
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7.7 WEAE

AYUTILY I r T ORBFIHANEEZ, M76. M7-7IZRLET,
[MOTOR_SENSE_INDUCTION_MODE_INIT]E— FT##i1t.
[MOTOR_SENSE_INDUCTION_MODE_BOOT|E— K Ts&#fl k< & 2 AR E DL,
[MOTOR_SENSE_INDUCTION_MODE_DRIVE]E— K TARY hLFIEIABESNET, d BER. q #E
. RE, MEZTNTNDESELZEE TSI I JICE>TE—FZa2 FA—ILLTVLET,

RUN MODE

e
14 reference status

I, reference status

Speed reference status MOTOR_SPEED_SPEED_ZERO_CONST
Iy referencelAl A

com_f4_ol_ref_id

L~0 control [s]

0

I reference[Al A
speed PI output

0

Speed reference
[rom]

speed

ref_speed = 0‘ Is]

7-6 FEEYRY MLGIEY T bz 7 OBRBHERNE GEEFIHE)

RUN MODE | o vooe e MOTOR_SENSE_ INDUCTION _MODE_BOOT MOTOR_SENSE_ INDUCTION _MODE_DRIVE
14 reference status MOTOR SPEED JD_UP {MOTOR o001 M?DT?&S: e MOTOR SPEED JD.CONST MOTOR SPEED JD_ZERO_CONST
I, reference status MOTOR SPEED 1Q_ZERO_CONST MOTOR SPEED IQ_SPEED_P1 OUTPUT
Speed reference status MOTOR SPEED SPEED ZERO GONST MOTOR SPEED POSITION GONTROL
Position reference status MOTOR POSITION_STEADY STATE MOTOR POSITION_ TRANSITION STATE
Ly reference[Al A
com_f4_ref_id
10 control [s]
0 —>
I reference[A]l &
speed PI output
[s]
0 — —
Speed reference
4
[rpm]
[s]
0 >
Position reference 4
[degree]
Position
[s]
0 >

7-7 FEL YRS MLEIEY 7 by 7 OWREIHIEASR (L& HI )
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78 MEEFHENER (EREGEHAI)

AKYIT ROz 7TlH, AHESh-BEECH LT, ESEERICHETO 77/ IILERZFERALE
T, BEELMEEZSELCHEBEASC LICIESEFERT AHEENREINATLET,

MOTOR_POSITION_STEADY_STATE MOTOR_POSITION_STEADY_STATE
ul_state_pos_pf MOTOR_POSITION_TRANSITION_STATE MOTOR_POSITION_TRANSITION_STATE
ul_pos_ref_mode MOTOR_POSITION_CTRL_TRAPEZOIDAL MOTOR_POSITION_CTRL_TRIANGLE
1
Speed ;
S = e e ____________-.'.\
com_s2_max_speed_rpm
d
- L .
Constant Spedd Tlme[s]
»
»
Reference i /
Position i
Position . com_s2_ref_position_deg
A |= )7

:)»corn_SZ_ref sition_dey

i <

1

i com_u2_interval_time Timels

» I
>

MOTOR_POSITION_CTRL_TRIANGLE : f4_accel_max_speed * f4_accel_time >= f4_pos_dt_rad

MOTOR_POSITION_CTRL_TRAPEZOIDAL : f4_accel_max_speed * f4_accel_time < f4_pos_dt_rad

X 7-8 MIBHESECERL=ZAR. EREORERESE
BB LS Renesas Motor Workbench ML UUITDERZEANT 5 & T, MEESENAIRELIES
EEERTHENTEET,
NSEERT (com_f4_accel_time)
- KXEE (com_f4_max_speed_rpm)
- BEFHEM (com_u2_interval_time)

MERE & MERFFEMN D ROBENRFEORKREL Y HREVGEIC, EBRKOREESEELLTY
EX 2

=

o
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79 FELUYHORBREMIE

sin E5 & cos EENLAEERETIES. EodHADA Ty FOS A, HEDIESDENAE
BMELHBYFET, KU TIWY I Y27 T, EoHHHEZRHET 2HEEEZFERTEET., Y1 VHED
BMExEX7-9(2RL. MABARENHSZR 7-10 ITRLET,

— |
A J—— s
5 3 il
"‘\liz‘,\;* \V|l“.‘,| : "\"1'-‘;' deg.]
()71 VABERIRIES A 4 —Y (0)7 14 Y BEFRUES 1 X —2

7-9 THOTHADT A VHEME

—_— ] = —_ I
Sy e — c
1
o 1 : : :
L— phase difference £ : phase difference
=90 * angle error|deg) : i =90[deg]
180 270 T 180
Angle[deg.| Angleldeg.]
()M ERTIRHEES A A —¥ ()M ERIRHEIES A A —

X 7-10 7+ 05 HADOMHEHEERS

U HAME#REZEDIC LI-SEE. YRR YORAT—4MEBNEEITOET, REL
FTF—A%ERIZYIFII 7 THERKZER L., o HEADCAEZEEITARICERLET, oY
DEAT—REA—TUIL—TEETRELET, T—FREBRUHENI7O—%K 7-11 IZRLET,

F-HEHBEDES - EMICRS T, IMHRFICHFBMEZTO. TORICRELEZEVVYOAEE 0 E
ERBDESBWMEZITVET,
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< HERS—F >

|
SREMHIE VISR TE
|
F—TUI—TEETT—EIRE
|

TAUHEERH

SARHIE AT —2 IS

AR IE [E5 H

HIET—5*E

T

7-11 REWELEIO—F v—k
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7.10 55 HIE

BOHRHEET, dMERZEARICHIHT S LT, 1 oN—2BREETHATRGEEZ PM £—
SOEERICHG L TRET HIFREECWY)NBATLEIEFHTTH->TH, dBERIESZADIETHE
RS, ILHETHIEZTVET (K 7-12), EERMAZITHHI C&ITL Y, MRICBER q HERER
EIBOYEATREERY ., BREEESSUEREEE TOR AR LEEZRBELES,

FHOMEHIEIE, REDEBEREIZHL T, E—2DEEGERENSCHY.,. EEORBHIH# LI HoIKESE
HEMWICRALT, IFOEZEICEXSE. PME—20EBEEABRKICK > TEEEEEZX v EILT 54
METNED,

ZDEH, I, FEEEFREZUTOHEXNOKROET, RIFE—2DIEHRME. lalXldlq RHE
D ZFEM (Y (1d*1d+Ig*lq)) T, Vamax &, BEREFHECERAVLEBETHONLHAELTWEEERY +
IWORKEXFERLET,

Rated Max torque line with weak control.

Torque[Nm] N\

1

1

1

|
W,
LN

I

| /

1

! v Max torque line without weak control
N\

by A

1 . '\.

b T~

Y T T =

1

Rated Speed[rpm] Speed[rpm]

7-12 HATFEE MILD EREDRERBI

Vom = Vamax - IaR
Vo : SBEEBEFIRIE [V], Vynar : BEEANY FILORKIE [V]
I : BRARY FILOKES [A]

7-13 FEREBEEFIREDNFHER

V.. \? 2
() - (1)
Lq
“Vom = Vamax — IaR
Vo @ SRECBEEFIBRE [V, Viner : BERY FILORKIE [V], I, : EFRARNI FILOKES [A]

Iy

7-14 SOMWRFEI<EH TS d HEREFEOHERX
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7.11 BEACIBHEAFHE

UVW D=HEFEIESEEMT M. RELE-AEN D EH-AETCHSHAERETVET, COWN
BIZLYSHIHOREUEARET I ENTEET, SREEAR. PWM Fv U Z7EHAENES, 5=
NEBETSBEICHEDRENELNES,

ESEER, T—40OEGENEDCETAEREICTANELET, COTIEIESEERBENA—ETH
BCEEFIAL. EUAELNEOAEBEIEN BT IRELHYET,

| Peak : Peak
PWM i i
Carrier | |
"Valley : " Valley : I
Detection ! i
Angle ! Angle equivalent

to 0.5 cycles

Actual Angle on the interval

7-15 PWM v |) 7R CTHEOAEEDH]

7.12 EELREMHE

BEF PWM A A— 8 TlE, LF7—LDRA vF U RFROEREHLT B2, EF7—L42
SOEFHRABICATERETY REA LERITVET, ZO-OEEESEEER-E—FIZMMEh
PEEICIHRENE L, SEEENBLLET, 2CCEOBEFERT 570, EEREREERELE
j—o

EESZOBREEME. BRASEASEETY REA L, FHATEAT—HFORA v F LI
[CEEL. FREOLSHEHERLET, BESERETR. TREERELFOBE 4 —VEBRIIG
CCEEESECMELET,

T EERE V]

1 1.5 2
B [A]

® 7-16 BEREQBFRIKE H(— )
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7.13 PWM ZERARK

HUTINTaTSLTIE., E—E2ADAAEBEF/ILAEBER (PWM) [TE>TERLET, &
2a—J)LTIE, PWMDuty tLtkDEHZ1TWVET, -, EEFREEXFLITA=-0IZ, ERET--EEZH
NTEFT, ERFHMEDS 2 —ILDAPI ZB L TCERADHEERELEFT . &Y TN TATS LTI, 2
DN RABEFERS AN SERTEET,

a) IE%KZEF(MOD_METHOD_SPWM)
ERAEMZUTOLSICEZELET,

Vv
m=——
E

m: =R VESHEERE E: A/ N—4B43EE

b) ZEMEAY ILEFH(MOD_METHOD_SVPWM)

KAMABRHE—2DORY FLHEIZE VT, —BHUICHEZOEHEERESEFEXRKICERLET,
EIAN, TOFFEFPWMERDEODERKEE LTHERATDIE. ERICE—FICHMENDIEEDAL >
N—EHRERICH T 2EEFARIIREETRETRKA86.7[N]EE>TLEVET, 22T, FieRkIc
HAHLIICEHEEREFENRRKELR/MENOTHELZHEH L., ThoZREEXTETENGBELZLD
EERARELTCHEALET, TOHER. TRRORKIRIBEVI/2ELLY . REEXEZOEEICETF
FEIE 100[%]EHY FT,

Vi Vy 1
V. |=(V, |+av|1
V., ' 1

v AV = —Imacimin oy = max{Vy, Vo, V) Vinin = min{Vy, Vi, Vi)

Vo Vo,V U VW HEEESE
Ve, Ve, Ve PWM AR UV,W HEEHRSEERR)

FREMELUTOLSICEELET,

V,
E

m: ZE V. PWMARMAMETRES E: A o — X RRETE

m:
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8. N— kT T7iEk

81 A1—HA4A2T71—R
RKORFLOR—RA—HA LA T —R—EE2%K81IZRLET,

£81 R—Fa—H(2427x1—-2

EHHE A3 T —XEM Hae
E#RRE Al ZE AR (VRY) EERREIEREAN
START/STOP FTILZA v F(SWL) E— 42 EEEME A FLEES
ERROR RESET Ty a XA yF(SW2) IS—RENSDEIRIES
LED1 # L >4 LED(LED]) - E—AEREIRE D BT
- E—A{EILRE s SHAT
LED2 A LT LED(LED2) - IR D BT
EE R : SHKT
LED3 #* L v o LED(LED3) FIEROIET : mAT(RAGT2, RAST2 D H)
RESET 7w a1 RA v F(RESET]) CRATLYEY bk

BTN TR T7DHFA BT —RAEFKRE2, ®83ITRLET,

%82 IiFA U4 7T —X[1/2]

HEE RA6T2 RA6T3 RA4T1
14 oN—2 BIREFRIE ver.1: PA06 / ANO06 P004 / ANOO4 P004 / ANOO4
Ver.2: PA07 / ANOO7
_. N Ver.1: PB0OO / ANOO8
EBlinEEEREAABVRL Ver.2- P00 / ANOL6 P005 / ANOO5 P005 / AN0O5
START/STOP kS ILARA v F
(Sw1) PD04 P304 P304
ERROR RESET 7w ¥ a
24 9 F(SW2) PDO7 P200 P200
LED1 mKT/SEKT i) 4 PDO1 P113 P113
LED2 sKT/EKT i1 PDO02 P106 P106
LED3 sKT/SE KT i 1 PDO3 - -
U BERRAE PAO4 / ANOO4 P0O00 / ANOOO P00O0 / ANOOO
V HHERAE PA02 / AN002 P001 / ANOO1 P001 / ANOO1
W HHERRIE PAOO / ANOOO P002 / ANOO2 P002 / AN0O2
PWM H #1(Up) PBO04 / GTIOC4A P409 / GTIOC1A | P409/GTIOC1A
PWM H 73(Vp) PBO06 / GTIOC5A P103/GTIOC2A | P103/GTIOC2A
PWM t 73(Wp) PB08 / GTIOCBA P111/GTIOC3A | P111/GTIOC3A
PWM H 73(Un) PBO5 / GTIOC4B P408 / GTIOC1B | P408/GTIOC1B
PWM H 73(Vn) PBO7 / GTIOC5B P102 / GTIOC2B | P102/GTIOC2B
PWM H 73(Whn) PBO09 / GTIOC6B P112/GTIOC3B | P112/GTIOC3B
FEtLUYsin AR Ver.1: PC04 / ANO10
P500 / ANO16 P500 / ANO16
Ver.2: PB02 / ANO18
FE+r Y cos AA Ver.1: PE15/ AN027 006 / ANOOG P06 / ANOOS
Ver.2: PC05/ANO11
M-I S Py =
lj’%;"mﬁﬂjﬁm PWM SRABMREL PC13/GTETRGD P104 / GTETRGB | P104 / GTETRGB
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%83 hFA 24 T —2R[2/2]

HEE RAST1 RAST2
A4 oN—3 BIREFXRIE P008 / AN0OS P0O07 / ANOO7
EEnEREESEANA(VRY P0O14 / ANOO7 P0O15 / ANO15
START/STOP ~rJILARA v F
(sw1) PA15 PAOO
ERROR RESET 7w a PAL3 PAO7
A4 Y F(SW2)
LED1 sKT/SE KT il 18 PA12 P614
LED2 s KT/;H KT Il PAl4 PA15
LED3 mUKT/SH KT il 1 - PAO4
U MBEREIE P004 / ANOOO P006 / AN0O6
VvV BERAE P005 / AN0O1 P0O08 / AN0O8
W FEFEIE P006 / AN0O2 P010 / ANO10
PWM H $1(Up) P115/GTIOC5A | P605/ GTIOC8A
PWM H F3(Vp) P113/GTIOC2A | P603/GTIOC7A
PWM H 73(Wp) P300/GTIOC3A | P612/ GTIOC9A
PWM H F1(Un) P609 / GTIOC5B | P604 / GTIOCSB
PWM H F3(Vn) P114/GTIOC2B | P602/GTIOC7B
PWM t 73(Wh) P112/GTIOC3B | P613/GTIOC9B
FEt Y sin AB P502 / ANO19 P014 / ANO14
FEtHY cos AR P501 / AN120 P500 / ANO21
MRS =R =
f;’?’mﬁtﬂﬁw PWM BB P613/ GTETRGA | P112 / GTETRGA
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8.2 [EiDHERE
BTNV I b7 CERTHEDMEE—EER 84, R85IZTRLET,

%+ 8-4 RBRREXISFR[1/2]

B D#EE Jz2Bed RABT2 RA6T3 RA4T1
U fBERBIE ANO04 ANO0O ANO0O
V HHERBIE AN002 ANO001 ANO001
W HHEFREIE ANO00O ANO002 AN002
Ver.1:
£ UN—5 BHEERE C';'rog_G ANOO4 | AN0O4
ANOO7
Ver.1:
A/D ANO008
VR AH ANO005 ANO005
Ay \_9 A Ver.2:
ANO16
Ver.1:
S LY sin{EEAR C';'rozl_o ANO16 | ANO16
ANO18
Ver.l:
Sl Y cos (EEAN Cg‘fg ANOO6 | ANOOG
ANO11
AGTW EEFEA A —INLRAT AGTO AGTO AGTO
U+ PWM A CH4 CH1 CH1
GPT V 8 PWM H 5 CH5 CH2 CH2
W 4 PWM H A CH6 CH3 CH3
POEG BERBHEEEDO PWM B2EZEIEASD | GroupD | GroupB | Group B

& 8-5 RlIHLAERI IR [2/2]

B D4 8E & RAST1 RA8T2
U BERAE ANO00O ANO006
V HERAE AN001 ANO008
W B E R BIE ANO002 ANO10
g/[; Ne—k A ON—2BIREFAE AN008 ANOO7
VR AH ANO007 ANO15
FEtL Y siniEEAD ANO19 ANO014
B8t Y cosiEEAN AN120 ANO021
AGTW REFIEA A2 —NILAAT AGTO AGTO
U ¥ PWM 5 CH5 CHS
GPT V ¥ PWM H 5 CH2 CH7
W #H PWM H A CH3 CH9
POEG BERBEHEFO PWM B2FIEAS | Group A Group A

(1). AID 3R —4

UMBER(u). VEERIV). WHEER(IW)., ZELUHES., BLUTA VN—2BHEERE Vo) & FEREE
BREVRZ VT ILRX Yy E—F] TRAELET(N—FY 7 b)) HZEFER).

AD EHFIGPTOT7 A —270—PWM DR EEFHLTEESETLET, ADEBRETEIVAAZ.
ERFIEELE Y AHE L THERALED,

R0O1AN6842JJ0122 Rev.1.22 Page 52 of 155



KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control ) — X F

(2). FEBARZ AT (AGTW)
REFREHBHEYAHDA v E—NLEATELTEALEYS,

3). RAPWM B4 (GPT)
BH PWM HNBIMEE— FEERAL T, Ty R/ LFEQOHNETVET.

4). GPTRAR—Fr7I Ty b =T )L (POEG)

BEFRBREFE (GTETRGX IiF® Low LAJLKREER) 12 PWM HAWRFENAM A4V E—4 2 RIREEIC
LEd,
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9.

9

i

VAR L iw: &
AR Ly -

354

RKVRATLD) I b7 OERERETRISTLEY,

K91 FEELUUAY MILKIEIY T b0 7ERMLER [1/2]

IHH

RE

Lk s

AR LI

T— 2 Hl{EFE/AF L

SW1 D LAILIZE Y HIFE
F f-1% Renesas Motor Workbench m > A

[E1$5F HEAB AL B AR

FEL Y FA

ANBE

DC 24V

A o0y REKEE

RA6T2: 240 [MHZz]
RAG6T3: 200 [MHZ]
RA4T1: 100 [MHz]
RAS8T1: 480 [MHz]
RA8T2: 1 [GHZz]

x4 1) 7 (PWM)EK

20 [kHZ)(F + 1) 7 A : 50 [us])

PWM ZRAR

ZRAY MVEFR (EKIKER B ERAT)

Ty REALL

2 [us]

HEEH(ER

RA6T2: 50 [us]
RAG6T3: 50 [us]
RAAT1: 100 [us]
RA8T1: 50 [us]
RA8T2: 50 [us]

HEEHAGEE - f1E)

RAGT2: 500 [us]
RAGT3: 500 [us]
RA4T1: 1000 [us]
RA8T1: 500 [us]
RA8T2: 500 [us]

[0 #7555 FEE 4

CW : 0 [rpm] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]

B e T EEE

R— K Ul {F R
VRL [ & BiES
ES{EEE : —180 EE~180 E

Renesas Motor Workbench {5 FEF :
BEEREARICEIUETO 77/ ILIES
FESEEEE - —32768 E~32767 &

EHEHRE R B IR

ERFIER : 300 [Hz]
REHIEZR : 12 [Hz]
MEHIEHR - 4 [Hz]

REIELAIL ‘ Optimize more(-02) (T 7 # JL FERFE)
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K92 FEELUUAY MILKIEIY T b0 7ERMLE [2/2]

HH AE
REEWHEE LTOVWTFIODEED. E—2FHEMESE N6 RN)EET I T4 TIZT S
1.  BHEDERN 3.82(=1.8*sqrt(2)*1.5) [A]Z BB (E 7 % E A TE=18)
2. A4 N—2 BREEN 60 [V|ZEBE(ERHEE L TE1R)
3. A VN—SBEEEN SVIERHB(EFRHIEE L TELR)
4.  [EEREEAS 4500 [rpm] % BB (B FHI1EHE #A TER)

NEMSDBREFRBREESZREL-BE. PWMHAHRFZENAMA4 2 E—
BORIZT B
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9.2

VI b7 EREE

VIbOzT70EHRERER-1ITRLET,

Application Layer (User Application)

Main User Interface Module

mtr_mai .

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_induction ]
Set Control Gain & Command
Control Module
~N
[ rm_motor current ] [ rm motor speed ] [ rm_motor_position ]
[ rm_motor sense induction ] [ rm_motor_driver ]
\_ J
§ Y
Set PWM duty
. Get Voltage, Current & Angle/Speed
Device Layer I
| | —
\
MCU Module
[ADC] [AGT] [GPT] [POEG]
G 4
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
91 E—2FIHY T bozT7DEAKERK
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9.3 ZE|YiAAMDEREA
AETHBAT I E—2FIHTOI S LTIE, BELBEIFICEEFHBHRINY AH L. ERFIEEHEIY

ABTEBEINTET, PTITUVS—2aVBTHS UIBEEFA A VIIL—FUOTEITSINET, BlYAHEL

TlIHMIZN—RFY T 7BERBREICHZBREELHNBIZHES BERBRHEEIYAHAZTAVLTVET,

#:9-3 FAHTRENYVRAA - FRY

BYAH | BEE g
LR
15 Min
14
13
12
11
10 AGTO INT
REHIHFEEAE Y A H
9
8
7
6
5 ADCO ADIO(RA6T2, RAST2)
ADCO SCAN END(RA6T3, RA4T1, RA8T1)
ETRAIEEHAEN Y 5AH (A/D ZHSE T E| Y AH)
4
3
2
1
0 POEG3 EVENT(RA6T2) POEG1 EVENT(RA6T3, RA4TY)
v POEGO EVENT(RAST1, RAST2)
Max BEREHEY A

RO1AN6842JJ0122 Rev.1.22
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94 TJF7AI - THILET—HRK
BTN TaATSLDITANE—ET7AILEREZLUTICRLET,

R4 VI DT T ITAILT—HER[L2]

T+ YT IHILEF— T7AI ot
5
ra_cfg BHEERDIA T T~y
a
ra_gen HEERDL SR FERE
E. A1 VBE#GE
ra arm CMSIS Y—Xa—F
board R— FEEESER
fsplinc/api bsp_api.h BSP APl &
fsp_common_api.h Common API E &
r_adc_api.h AD API B
r_elc_api.n(RAGT3, RAATL, RASTL M%) |ELC API &
r_ioport_api.h I/O APl &
r_poeg_api.h POEG API %
r_three_phase_api.h 3 PWM API E&
r_timer_api.h 243 APl EZ

r_transfer_api.h

Tk API ER

rm_motor_angle_api.h

AE APl E%

rm_motor_api.h

E—4 APIE&

rm_motor_current_api.h

EREIE APl X

rm_motor_driver_api.h

E—R FS4/\ API B

rm_motor_inertia_estimate_api.h

A1 FT— v HEE APIER

rm_motor_position_api.h

SIEHIE APl B

rm_motor_return_origin_api.h

[REEIE API B

rm_motor_speed_api.h

HEFITE APl B

fsp/inc/instances

r_adc_b.h(RA6T2, RA8T2)
r_adc.h(RA6T3, RA4T1, RA8T1)

AD BAEEE

r_agt.h

AGT BETES

r_elc.h(RA6T3, RAAT1, RA8ST1 MW H)

ELC BEES=

r_gpt.h

GPT EAEE S

r_gpt_three_phase.h

3 1 PWM BEE &

r_ioport.h

I/0 B EEE

r_poeg.h

POEG B&EEZ

rm_motor_current.h

BERFIHEEER

rm_motor_driver.h

T—3 RS54/ \BEE

rm_motor_induction.h

3
Flt Y HEEEEE

rm_motor_position.h

& H R EE &

rm_motor_sense_induction.h

FEL O NEEEEER

rm_motor_speed.h

EEHHEEER

RO1AN6842JJ0122 Rev.1.22
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£95 VI b7 I7AILEF—HER[2/2]

TAIL YT ITHILTF— T7ANL o
g“_
ra fsp/lib 473U T7AIL
fsp/src bsp BSPBEE 7 4 )L HF—
r_adc_b/r_adc_b.c(RA6T2, RA8T2) AD FS 4\
r_adc/r_adc.c(RA6T3, RA4T1, RA8T1)
r_agt/r_agt.c AGT K541\
r_elc/r_elc.c(RA6T3, RA4T1, RAST1 M) ELC K354\
r_gpt/r_gpt.c GPT FZ4 /N
r_gpt_three_phase/ r_gpt_three_ phase.c 3 PWM K54\
r_ioport/r_ioport.c IO FZ4 N
r_poeg/r_poeg.c POEG FZ 4 /N
rm_motor_current/rm_motor_current.c BRHEE AN
rm_motor_current/rm_motor_current_library.h | EBiR&EIHS 1 TS5 1)
APl E&
rm_motor_driver/rm_motor_driver.c E—F2RKF4A4N
rm_motor_induction/rm_motor_induction.c FELOYFERE—42
N WA
rm_motor_position/rm_motor_position.c SEESIE F A /3
rm_motor_position/rm_motor_position_library. |GIE&IEHS 1 TS5 1)
h AP| EZ&
rm_motor_sense_induction/ FELOHNE RS A
rm_motor_sense_induction.c /N
rm_motor_speed/rm_motor_speed.c REHE S A3
rm_motor_speed/rm_motor_speed_library.h | EEHIEHS 14 TS5
API %
src application/main mtr_main.h , mtr_main.c A—H A VB
r_mtr_control_parameter.h FE/SS A= EE
r_mtr_motor_parameter.h E—RINTA—EEE
application/rmw r_mtr_rmw.h, r_mtr_rmw.c Analyzer Ul BE:ER S E
£
ICS2_RA6T2.h, ICS2_RA6T3.h, Y—ILABEREEER
ICS2_RAA4TL1.h, ICS2_RA8TL.h,
ICS2_RA8T2.h
ICS2_RA6T2.0, ICS2_RA6T3.0, Y—ILERBES /4TS
ICS2_RA4T1.0,ICS2_RA8TL.0, y
ICS2_RA8T2.0
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FSP RIS & T, BABKRENSANEHEICERTHIENTEEY,

FSP I, 7Bz Y FTHEAT A4 7000 b O—F ., BEOMEE. InFRECEORERREZI VT4
XalL—>avERET 7ML (configuration.xml) IZERFL. SBLFET, A>T F¥aL—> 3 VEREE
e? studio LD FSPRMEIZK > TITLVET .

FRERDT7AILLUSZ, FSP M5 Project £ EETT HEUTDO I AL —NBEEBIERSINET,
ra
FSP TERLfz/R— FEEBROCEDS 2 —ILDAYSFA—-CO—FI7ALDBA VR b—ILENFE
EIS
HEEEERL DO — FEIEFT 558X ralfsplinc R U ralffsp/sic A TOREED 2 —ILAy & — - C
O—RIT77A4ILEEBELTLEZEL,
ra_cfg
BRLEED2—IVOEEERI DV 74 X2 L—Ya VvBRENBRINET(ELEF T a oDk
2L M), FSPIEELUNTIEIREERLEELGELTSEELY,
ra_gen
FSPIRETEHRELEZaIY T4 F¥aL—2a VIEHR(E U BEERTELEVAARE. FED2—I/ILD
property RE)MN L EBRINDIEED 12— LD T —2HMET 7 A ILDBEMINFET, EIL FEF
[CATFaA T4 FXF2aL—La VRN SCEFERSNIOTEEBEOLEFIEY FHA,
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95 7IUHr—S 3B

FI)r— a3 VB —H A 02T —AUNDEIRE RMW 2FERALEE—2ED a—I)LICHT 54l
HOESERECHEES 2 —ILDINSA—EBHEITULET,

9.5.1 #gE

TIVr—2a v BTREL TV OHE—EEZR

96 I RLET,

£96 7TV —avEBOME—E

HhE BT
A A0 A—HDEFITHLTORTLERS | EBHHRELET,
Ul g R—F UL/ RMW OEEBFITLET,
IR —T v —LE E—2DEH /L. FEFHMOESEORG - RELTVET,
RMW @ Ul fL. 8 EREEONSA—FORE - REEZTVET,

952 aYI7445L— 3 iEHH

FFIUr—2 a3 VBIEFSP CTARENBARES 2 —ILEAVWCE—24HEETT 21— 4
JI—ARBT, AN TOTSLDT7 TV r—a VBEHLKETH U TILELTERESINATLET,

E—
ax &
=a—

X E

ZOf=®, 7TV r—avET
EHELTRESATLEY,
—EIZRLFET,

AlRERE OV T4 L— 3 UIERIE mtr_main.h 7 7/ J)LRIZT S A
AIRER OV 74— a3 VERERO7T 2740 L— 3 VIER

R9-7 a4 L—LaVviERE

2744 E&7A=E:

B

mtr_main.h CHATTERING_CNT

ALY FHRARAADF ¥R TH

MTR_MAX_SPEED_RPM

[B] 53 FE 5 5 PR fE
RMW, R— F Ul &2l EDEEREL
FRELTHLIDEICADAENET,

CONFIG_DEFAULT_UI

ERITFRAR ()t y MERE) R—F Ul
ZRMW OWFTNEFERTEINFEHTEL
i-q_o

MTR_ADCH_VR1

h— FOEEERER VR OIEZ SR

CADFYRILEREL TS,

£98 aAVI4 T L— 3 VIERVHIE—E

I 0% REE
CHATTERING_CNT 10
MTR_MAX_SPEED_RPM 4000
CONFIG_DEFAULT_UI BOARD_UI

MTR_ADCH_VR1

RAG6T2 Ver.1 : 8
RAG6T2 Ver.2 : 16
RAG6T3. RA4T1:5
RA8T1 : 7

RA8T2 : 15
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9.5.3 HENK - THIHER

TV — a3 ETaA—YIFERAATREER—E4K 99, RO-10IZRLET,

#9-9., X O-10ICTRIEHIEIRMW M LIEEZRET DT, RILLITRIBERERICRM I FE
T, 7TV —2avBIEIOBEREHRZ5IHE LT, £FHEES 1 —ILD Update B ZETL., RTE

NIA—BERBRLET,

R99 NSA—SETEALTH—E [1/2]

P

A EA

g_ul_trig_enable_write

BEREHEHFRT 57

com_ul mode_system

A—HANBAVATLE—FOYEBZIEHR
0: E—4%=1t
1: E—42EFE)
3: IS—EkK

g_ul mode_system

SRTLE—F
0: E—4%=1k
1: E—42EFE)
2: I5—

com_ul_ctrl_loop_mode

L —TOLY Bz
0 : |
1: EHE(T 74 E)

com_ul_enable write

A—HFANHAEHRESHLAHT (UTO comEHRITZDEHE
g_ul_enable_write H’FE CEIZH >R TIOI S AICRBES
nEI, )

g_ul_enable_write

EYE SR A

com_u2_mtr_pp

BEYTH2E—2DIEHH

com_f4 mtr_r

B89 5E— 5 OBRE [2]

com_f4 mtr_Id

ERETEH2E—2Dd & 2945 2R [H]

com_f4 mtr_Iq

BHIEE—2Dq #M1A 52X [H]

com_f4 mtr_ m

EEEhd 5 E— % DIERHER [Wbh]

com_f4 mtr_j

BREf g H5FE—2DA—32 14—+ [kgm"2]

com_f4_current_omega

BRFIEHRERBRE [Hz]

com_f4 current_zeta

ERHIEHRBE R

com_f4 speed_omega

2 R EH AR [Hz]

com_f4 speed_zeta

R FE R R B

com_f4 pos omega

I E IR E R BIRE [Hz]

com_f4 sob_omega

RELF ITH—N\EHRBKE [Hz]

com_f4 sob_zeta

BREA THF—NERERE

com_f4 ol ref id

YRENEE d ERERIERIE (Al

com_f4 id_up_time

SRENRY d BHETEA L (T HERE

com_f4 speed_limit_rpm

EERKIE
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KO-10 NSA—FEHEREH—E [2/2]

P B
com_u2_pos_dead_band PMEREE
com_u2_pos_band_limit MEROE TR
com_u2_interval_time BEERL R
com_f4_accel_time pipEd:sdis

com_f4 speed_rate_limit

R A SR R AL EHIRE (AR ) [rpm]

com_f4 max_speed_rpm

BT EERKEWA) [rpm]

com_f4 overcurrent_limit

VIO 7BERTS—HREBME [A]

com_f4_iq_limit

BEEFIE g BERKKE [A]

com_f4 speed_ob_hpf omega

&S JF—/\ HPF BEARH [H2]

RO1ILRMW [TK BN A— 2 BHRABEROLEH—E

BER

B

g_user_motor_induction_extended_cfg

&

oA UR T I —RINT A —REERK

g_user_motor_position_extended_cfg

fi

HHH/ S A — 2 HBIERK

g_user_motor_speed_extended_cfg

REFIE/ NS A —F &R

g_user_motor_current_extended_cfg

BRFE/ NS A —2EEK

g_user_motor_sense_induction_extended_cfg

AEMRERH /T A —FEEK
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954 THUOEH

XU —EEUTITRLET,

% 9-12 ¥4~ A—& [1/4] (mtr_main.h)

Y04 RA6T2 RAG6T3 RA4T1

SW_ON 0 0 0

SW_OFF 1 1 1

SW1_ON 1 1 1

SW1_OFF 0 0 0

SW2_ON 0 0 0

SW2_OFF 1 1 1

CHATTERING_CNT 10 10 10

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 1 1 1

MTR_MAX_SPEED_RP | 4000 4000 4000

M

STOP_RPM 200 200 200

MTR_AD12BIT_DATA 4095.0f 4095.0f 4095.0f

VR1_SCALING (MTR_MAX_SPEED_ | (MTR_MAX_SPEED_R | (MTR_MAX_SPEED_
RPM + 100) / PM + 100) / RPM + 100) /
(MTR_AD12BIT_DAT | (MTR_AD12BIT_DATA | (MTR_AD12BIT_DAT
A *0.5f) *0.5f) A *0.5f)

VR1_SCALING_POS (180+10)/ (180+10)/ (180+10)/
(MTR_AD12BIT_DAT | (MTR_AD12BIT_DATA/ | (MTR_AD12BIT_DAT
Al2 +1) 2+1) A2 +1)

VR1_180 180.0f 180.0f 180.0f

VR1_POSITION_DEAD |2 2 2

_BAND

ADJUST_OFFSET OX7FF OX7FF OX7FF

MTR_FLG_CLR 0 0 0

MTR_FLG_SET 1 1 1

CONFIG_DEFAULT_UI | BOARD_UI BOARD_UI BOARD_UI

CONFIG_LOOP_MODE | LOOP_POSITION LOOP_POSITION LOOP_POSITION
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% 9-13 ¥~ O—E& [2/4] (mtr_main.h)

Xy 0%

RA8T1

RA8T2

SW_ON

SW_OFF

SW1_ON

SW1_OFF

SW2_ON

SW2_OFF

| O O | | O

| 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 | 4000 4000

STOP_RPM 200 200
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 (180 + 10) / (180 + 10) /
(MTR_AD12BIT DATA/2 + | (MTR_AD12BIT_DATA/2 +
1) 1)

VR1_180 180.0f 180.0f

VR1_POSITION_DEAD_ | 2 2

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

LOOP_POSITION

LOOP_POSITION
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£ 9-14 ¥4~ O—& [3/4] (mtr_main.h)

<Xy 0%

RAG6T2

RA6T3

RAAT1

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

% 9-15 ¥4 A—& [4/4] (mtr_main.h)

Yy 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_LED?2

BSP_IO_PORT_10_PIN_14

BSP_IO_PORT_10_PIN_15

MTR_PORT_LED3

BSP_IO_PORT_10_PIN_04
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% 9-16 ¥~ O—%& [1/2] (r_mtr_rmw.h)

E€Z2=E RA6T2 RAGT3 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
:9-17 ¥4H O—% [2/2] (r_mtr_rmw.h)
E4Z2=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 TJT—REYa—IL

AVATI—REVa—)LIE, E—2HHEERTIRED2—IILEZEUICFERLTE—2FHlIEHEAKREZE
B EZ3ED1—ILTY, EEDa—IILEDA VAT —ROE—2HHD IR T LLANDER, RELEE

ToTWWET,

9.6.1 #gE

AR ITTI—RED2—ILDHE—EEZKR 9-18IZRLET,
%018 A UATI—RED 21— ILO¥EE—E

e g
s_rEE 1 FORESITHLTRT— F O YRR CE— 2 EH@LET,
e REBE LIS MEEAFNET,

A XDEE

EEHEBOERFHOREORT - REZTVES.

BE - LEFRORE

ERHHED - oRE - MERBROMBIETVET,

21— RS ERE

A—HYDOANLEEEETEEEEFHED 2 —LISHLTHRELE
ER

&Y 5 AAH AL

REHEELE Y AA - ERGFNEEEAZ YRAHCH LTI A RS
oA —YFRENEERITLET,
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9.6.2 EVa—IILERE

e

EDV21—IERRER Q-2 ITTRLET,

Uty b

SW./VR1./
LED

RMW

== [
A>HF—J1—REZ1-) T2
=EEEEONE
ZIDAFEH EREIE 2 03AF5EED EERE T
i=gpsn— L R S EREHHE
BERE TS = hidos
HEHE (AGT)
Uty
-
E—wEIL e
stc Uttw
A2HTT—R bid )
iz ol S48 ADZHRET
(API) Ea1—-I Elsjve
275 S
elc x4 N
T~ SAFAE-E e
DEL iz a5
Qe HE
AT =R mram | OECBE| mE e
B EEESa—L
IS—¥E EZa-)L SRR
IS-@E {ReEbEE
ADZRETHONS |
SIDAHEH ; I ] 210 3AHEE
ST 7
BEFAL
£03AH

B9-2 A3 T7—RED

21—
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9.6.3 JREEER

93[CH VTNV I Iz FIZHEITHREBBRZRLET., Yo FILY T o7 Tl&, TSYSTEM

MODE] [Tk WIREZEELZEY.

POWER ON/
RESET

SYSTEM MODE

S

[RUN EVENT]

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

9-3 U FILY T b7 DIREEREK

(1) SYSTEM MODE

DRTFLEMEREERLET, BRI+ (EVENT) OFEIZLY ., KREABBLET., VXTLA
DEEREEIX, E—2ERENI=1E (STOP) . E—4BKE (RUN) . EEIKEE (ERROR) nHY FET,

(2) EVENT

% SYSTEM MODE H1{Z EVENT AR 49 5 &, D EVENT [TR- T, PR TLEERENK 9-3
FORDELSICEBLET ., FEVENTDREERIEFRRELHYET,

3 9-19 EVENT —&

ARV A

HREER

STOP

A—HRECKYERELET

RUN

A—HREICKYERELET

ERROR

VATLONEEZRHLE-EEICHEELET

RESET

A—HIEEICEYRELEY

RO1AN6842JJ0122 Rev.1.22
2026.06.30

RENESAS

Page 70 of 155



KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control ) — X F

9.6.4 {RF#EMHE

AHETOTSALIFX. UTOIS—REZHELE., ThETIOBESICRAFILEHEERELTWVET, FE
HEEICEAH SR ERTEMEIXR 9-20 B L TS,

o BERIT—
BERIZ—IFIN—FIz7RUEVI b 7EATHREEINET,
N—FOzT7HhoDRIAFELEES BERBLE) I2&Y. PWMHEARFENAA D E—F O RKEIZL
FY, F-. BERERAHTUME. VHE. WHERZERL., BER BERY I v MEZER) %
BHLUEEIC, BEFLELET (VI bz 7Y &

. BEEIS—

BEEERAMTA VA~ BREEEEAL, BEE GBEEYUS v MELRB) FHt L1H,
RBL L2 S, BREY o LB AEEBOERBORES LS4 L CHELLETT
. BEBETS—

BEEERRAYNTA ON—2BRBEEZEHL. BEE BEEXY I v MEZTR-1=58) ZHRHL
=R, RRELELEY, BEEY I v MEFREEROIERBEORELGEEER L TRELMET
a—o

o MHEREREIS—
EEEEEREY CTEEFZERL. EEY Iy MEZHBBL-EES., BAEFELLET,

& 9-20 ZREMBEOBESY - REE

BERTS— BER) Iy ME [A] 3.82
EREH (] EREEER
_ BEEY v ME [V] 60
B —
BEELS EREN [us] EREEE
—— EBE)S Y FE V] 8
ERETS EREH [s] EREEE
EE Sy FERRA)
EEREET S — [rpm] 4500
ESRRREHA [us] E iR il 10 EA

X RO-1FBEELUYRY MLKIEY 7 b TEARMLEH [1/2]. £9-2 FE LRI MLHEHEY 7 b
D TEKREHK [2121% 58
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9.6.5 API
BED2—ILDAPI—EH#LTIZRLET,

3 9-21 API —&

API E5EA
RM_MOTOR_INDUCTION_Open RKED2—IEFERTELITRBED 2 —ILDAVRE Y
AEER (F—T2) LET,
RM_MOTOR_INDUCTION_Close RKED2—IEFERTEITRBED 2 —ILDAVRE Y
Zéﬁ‘\gT (7 D—X) LﬂfTo
RM_MOTOR_INDUCTION_Run E—S2EEEREBIZLET,
RM_MOTOR_INDUCTION_Stop E—2{EFLEREICLET,
RM_MOTOR_INDUCTION_Reset RKEDa—I)ILEYEY MREICLET,
TEBEDa2—LOY)EY FBITVLWET,
RM_MOTOR_INDUCTION_ErrorSet DATLIZZS—KEBERELET,
RM_MOTOR_INDUCTION_SpeedSet EEESEERA) Ipm] ZZELET,
RM_MOTOR_INDUCTION_StatusGet VRATLDAT—FERIBLET,
RM_MOTOR_INDUCTION_AngleGet A—42AE (L&) F#Rlradl ZBFLET .
RM_MOTOR_INDUCTION_SpeedGet EEFEREERA) pm] ZWELET,
RM_MOTOR_INDUCTION_ErrorCheck IS—KETEWMWDEFIVILET,
RM_MOTOR_INDUCTION_PositionSet B SE [degree]l ZRELE T,
RM_MOTOR_INDUCTION_WaitStopFlagGet FUHEKEISTEMBELET,
(FEEUYARY FLTIEIEYER—)
RM_MOTOR_INDUCTION_FunctionSelect A F— v HEEHEE - RREREEZERLES,
(FEEUYRY FLTERIEYR—)
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90.6.6 HEK - THHIHEHR

AU TI—RED1—ILOEBER - ER—EZLUTITRLET,
RRO22 AR T —REV 21— )LABERK - ZH—F (rm_motor_api.h)

BiERA AN EL)]
motor_callback_ar | *p_context =LY VBEBAITER MER
s t
95— event ANV VEEADA RN MMER
motor_cfg_t *p_motor_speed_instance TEREFIEHES 2 —ILAVRFVATRFLR
*p_motor_current_instance TEBERHEE D 2 —ILA VRE VAT RLR
*p_callback BEI-INYIBEBT FLR
*p_context BREI—IANAYVEBAI L TER MER
*p_extend A—YHREREEIC T J L— 3 VIFHREER
SWBA7 FLR
motor_api_t *open EDa—LA—T (FA®) BEHET7FLX
*close EVa—)Ly0a—X (B BEHET7FLR
*run E— 2 CERREAH T FL X
*stop E—42EERFEREAHT FLR
*reset EDa—-)tEy FEABT FLR
*errorSet IS—EHREEBHT FLR
*speedSet EEERSEMMA) rpm]ERERBH7 FLR
*positionSet MEEREREREHT FLR
*statusGet ED a2 —LRERGHAEHRT FLA
*angleGet A—4% AErad|BGABEHKT LR
*speedGet [E45E E (M A) rpm|ERG AREHE 7 KL X
*waitStopFlagGet E—4EERFLETSVMERBAHKT FLX
(FEEUYRY FLTERIEYR—)
*errorCheck IS—REHEZEERHT FLR
*functionSelect H—REEEEIREH 7 FL X
(FEEUHYRY FLTIEHESR—)
motor_instance_t | *p_ctrl EDA—IILANEHBEART FLR
*p_cfg EVa—)arvIqaFal—2 a3 VER
BEART7 FLR
*p_api API BB BERT FL R
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#9283 A VAT —REV 21— )LRAEER - £HH—% (rm_motor_induction.h)

BERS

AN

=B

motor_induction_st
atemachine_t

ul_ status

VATLAT—ER

ul_status_next

KRB IRATLRAT—E R

ul_current_event

REA Rk

u2_error_status

IS—RT—42RA

motor_induction_e
xtended_cfg_t

f_overcurrent_limit

BERRHE [A]

f_overvoltage_limit

BEERHE V]

f_overspeed_limit

R REEAR B () [rpm]

f lowvoltage_limit

EEBERHIE [V]

motor_induction_in
stance_ctrl_t

open *+—TUIER
u2_error_info I5—1EH
st_statem AT LEBERBIER

st_speed_input

REFIEN 5 DANT—2BERK

st_speed_output

REHEADOH AT —2 BERK

st_current_input

ERFEN S DANT—2BERK

st_current_output

BERFEADE AT —2BERK

*p_cfg

AVI74FaL—LaViEHRSBAT LR
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9.6.7 YU OEH

- SIERESR

AVAITI—RED21—)LDIY A - FIBE—BEFLUTIZRLET,
#2924 A VB TJT—REDa— LAY O—&

ATEMACHINE_ERROR_
ACTIONEXCEPTION

T274IL% <04 E&EE e
rm_motor_inducti | MOTOR_INDUCTION_O | (M' << A —TUER
on.c PEN 24U) [ (T

<< 16UV) |

(I'<< 8U)

| (D' <<

0V)
MOTOR_INDUCTION_R | 30.0F/ rad/s=rpm Z#:F
AD2RPM 3.141592

6535F
MOTOR_INDUCTION_FL | 0 239007
AG_CLEAR
MOTOR_INDUCTION_FL | 1 725591y k
AG_SET
MOTOR_INDUCTION_ST | 3 AT— kYA X
ATEMACHINE_SIZE_ST
ATE
MOTOR_INDUCTION_ST | 4 AR YA X
ATEMACHINE_SIZE_EV
ENT
MOTOR_INDUCTION_ST | 0x00 IS—&L
ATEMACHINE_ERROR_
NONE
MOTOR_INDUCTION_ST | 0x01 BREN RN ML
ATEMACHINE_ERROR_
EVENTOUTBOUND
MOTOR_INDUCTION_ST | 0x02 HRENRAT— R RE
ATEMACHINE_ERROR_
STATEOUTBOUND
MOTOR_INDUCTION_ST | 0x04 s F £
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£ 9-25 1 V3 T —RED 21— )LRFIZEAKR—F [1/2] (rm_motor_api.h)

FE KA AN E E=XU 3

motor_error_t MOTOR_ERROR_NONE | 0x0000 | T5—7#L
MOTOR_ERROR_OVER | 0x0001 | /\— K9z 7RHEBERTS—
_CURRENT_HW
MOTOR_ERROR_OVER | 0x0002 | @ZFEITS—
_VOLTAGE
MOTOR_ERROR_OVER | 0x0004 | :EE#BIS—
_SPEED
MOTOR_ERROR_HALL_ | 0x0008 | R—JLIEE R A LTI FITS5—
TIMEOUT (FELHRY FLTREEELEEA)
MOTOR_ERROR_BEMF | 0x0010 | FEEERHEA A LTI I 5—
_TIMEOUT (FEEUYARY FLTIEEELEFEA)
MOTOR_ERROR_HALL_ | 0x0020 | kf#F
PATTERN
MOTOR_ERROR_BEMF | 0x0040 | BEEBERH/ 24— I 5—
_PATTERN (FELUYARY FLTIEEELEFEA)
MOTOR_ERROR _LOW_ | 0x0080 |{EEETS5—
VOLTAGE
MOTOR_ERROR_OVER | 0x0100 | Y7 bz 7HRHEBERTS—
_CURRENT_SW
MOTOR_ERROR_INDUC | 0x0200 | &+ HMELXKRIS—
TION_CORRECT
MOTOR_ERROR_UNKN | OXFFFF | RE&EITS5—
OWN

motor_callback_e | MOTOR_CALLBACK_EV |1 BEHIERIZY AHA R b

vent_t ENT_SPEED_FORWARD GEEESIEEIHAZI Y A H)
MOTOR_CALLBACK_EV |2 EEHIEBREY AR R
ENT_SPEED BACKWAR GEEESI T EIHAZ Y A H)
D
MOTOR_CALLBACK_EV | 3 EREEFIEYRABRA R
ENT_CURRENT_FORW (BB EIEEEAE Y AH)
ARD
MOTOR_CALLBACK EV | 4 ERFIEEZNYIAAC AN b
ENT_CURRENT_BACKW BRI EE AR Y AR)
ARD
MOTOR_CALLBACK EV |5 AID ZHNIEFIE Y AHA R b
ENT_ADC_FORWARD EGEELYRT FILTRERELEFEA)
MOTOR_CALLBACK_EV | 6 A/ID ZEHMBERE| Y IAHA R b
ENT_ADC_BACKWARD (FEEUHYRY MLTREEELFEA)
MOTOR_CALLBACK _EV |7 FHAALIRRTE Y SAHA R
ENT_CYCLE_FORWARD (FEEUYRY PLTIEEELFEA)
MOTOR_CALLBACK_EV | 8 FIHARIBEREN Y AH A N2 b
ENT_CYCLE_BACKWAR (FEEUHYRY MLTRELELFEA)

motor_wait_stop_ | MOTOR_WAIT_STOP_F |0 E—AFELEFELEIZTVUT

flag_t
(BELHRY
FLTIEERLE
HA)

LAG_CLEAR

MOTOR_WAIT_STOP_F
LAG_SET

E—4FBLEFLETS TV b

RO1AN68423J0122
2026.06.30

Rev.1.22

Page 76 of 155

RENESAS




KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control &) —XH

:9-26 41 V2 7 —REY 21— /)LAFIZIKR—E[2/2] (rm_motor_api.h)

(FELHRY
FILTIEERLE
HA)

FE{KE AN & F=3’ 3
motor_function_s | MOTOR_FUNCTION_SE H— R ED
elect t LECT_NONE

MOTOR_FUNCTION_SE
LECT_INERTIA_ESTIMA
TE

47— v HEEHRERIR

MOTOR_FUNCTION_SE
LECT_RETURN_ORIGIN

R R B IR AER

R9-27T A V37 —RED 21— )LAFIZAR—E (rm_motor_induction.h)

SIERA

AN

B

B

motor_induction_
ctrl_t

MOTOR_INDUCTION_C
TRL_STOP

E—AZEEEIERT—F

MOTOR_INDUCTION_C
TRL_RUN

T2 EEREXT—F

MOTOR_INDUCTION_C
TRL_ERROR

IZ5—KEXT—+

motor_induction_
ctrl_event t

MOTOR_INDUCTION_C
TRL_EVENT_STOP

BEREIEA RN b

MOTOR_INDUCTION_C
TRL_EVENT_RUN

EERBAsEA N2 b+

MOTOR_INDUCTION_C
TRL_EVENT_ERROR

I5—REAVH

MOTOR_INDUCTION_C
TRL_EVENT_RESET

Uty FA R F
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0.7 EERIHE 21—
EESIHMES 1 —LE1—HOEERSEESHRHEEET S 1 —ILH DB SN - EE5EE % B CGRESIE
EEETL. BREMES 1 —LICH LCERIESEEZRELE T,

9.7.1 #4gE

EEHEES 1 - ILOEE—EZLUTIZRLES,

% 0-28 HEHIHES 1 —I)LDHEE—E

B

2 ) 12

EERFECERT DL IBEEZITL. EREREEHALES,

9.72 ETa— )LERE
ED2—IERREUTIZRLET,

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

9-4 EZa—/LEREHE
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9.7.3 API
FEEFHHES 2 —ILDO API—EZLUTITRLED,

3 9-29 FEHIHES 1 —ILD APl —&

API

siBA

RM_MOTOR_SPEED_Open

REHEED2—IL, RUTEBE 2—/ILDAVRA
VAEER (F—TV) LET,

RM_MOTOR_SPEED_Close

REHEED2—IL, RUOUTBE D2 —ILOAVRE
VAE®RT (v0—X) LEY,

RM_MOTOR_SPEED_Reset

REHEBED D2 —LEUEY MBREIZLET,
TRE a2—-ILEUEY FLET,

RM_MOTOR_SPEED_Run

BEFEMEDS 2—IWLET VT« TIRE (E—4% EERR
B8) ICLET,

RM_MOTOR_SPEED_SpeedReferenceSet

EEHRFEERELET,

RM_MOTOR_SPEED_PositionReferenceS
et

MEEREEZRELEFY.

RM_MOTOR_SPEED_ParameterSet

BREEHNCDNFA—FZEBELET,

RM_MOTOR_SPEED_SpeedControl

EEHEHBEENEERELES .

RM_MOTOR_SPEED_ParameterGet

REHECOEEERNASA—FERMEFELET,
AVBTIT—REDa—ILAEREIHMES 2 —ILA
EBLET, )

RM_MOTOR_SPEED_ParameterUpdate

REHEBEENTA—2EEHLET,
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9.7.4 EEK - THIFHR
EEHIHES 2 —ILOEERK - TH—

£ 9-30 EHIEHES 12— )LRABER - TH

BEZLUTITRLEYS,

& [1/2] (rm_motor_speed_api.h)

BERA AN B
motor_speed_callback_ar | *p_context REHFHEI—LAYIEKADITEX MER
gs_t 7 RELR

event BEFEI—ILNYIARD |+
motor_speed_input_t f id d #igH EIRME [A]

f_iq q iR EIRME [A]

f_vamax Ry FILVERRKXE [A]

f_speed_rad REEERE(ERA) [rad/s]

f_position_rad BREO—424E [rad]

f ed d SHEEFREBE [V]

(ﬁ%tz#mahwﬁﬁﬁmbiﬁh)
f eq qEETEFEEE V]

(FEEUYAY MILTIHFEARALEEA)

f phase_err_rad

(IHHRZEE [rad]
(BB YRS FILTIRERLEREA)

ul flag_get iref

ERERIERGRIET S Y

ul_adjust_status

IREIREIERAART—E R

ul_adjust_mode

IBERE—F

ul_adjust _count full

IRENRFS| EAH NI VA T IVIER

ul_openloop_status

FEtr oY) IL—avtr—ToIIL—7
AT—ARR

f_openloop_speed

FEtL YY) IL—avtr—ToIIL—7
[B] 855K

f_openloop_id_ref

FELUYX)IL—avtA—ToII—7
d BEFR [A]

motor_speed_output_t

f id_ref

d BERERE [A]

f_iq_ref

q HERERE [Al

f_ref speed_rad_ctrl

REPEEETE(ERA) [rad/s]

f damp_comp_speed

A—=ToIN—THEVTREESA) [rad/s]
(FELYRY MLTIREALEREA)

ul_flag_pi

RE PIHIEERE S5
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= 9-31 EEFEE D 2 —I)LABER - ZH—% [2/2] (rm_motor_speed_api.h)

BERA

AN

B

motor_speed_position__
data_t

e_step_mode

EHEE—F

e _loop_mode

R EE I - LB Y x

position_reference_degree

MEERE [degree]

motor_speed_cfg_t

*st_input

REFHMAANT —2BERT FLR

*st_output

EEFEHEAT -2 BERT FLR

*p_timer_instance

TREAHL2ATEDS1—IL
AVARB VAT KL AR

*p_position_instance

TEMAEHEE D 21—
AVARAB VAT LA

*p_callback BEHRI—IUN\YIEBT FLR
*p_context EHRIO—IUN\YEBAI L TEX MER
7 RKLZR
*p_extend A—HAAFEI VT4 L= 3y
BREERSEAT FLX
motor_speed_api_t *open BEHFHHED S 2 —ILA—TUBHT7 LR
*close BEHHED 2 —Ly0—XEHT7 FLR
*reset REHEHED 2 —LUEy FEKT7 FLX
*run ElExBAREAK T FL X
*speedReferenceSet REESEREBRHRT7 FLR
*positionReferenceSet MEESEREEHT FLR
*parameterSet BEEHFHHES 2 —IL~ADT—2RE
E#7 FLR
*speedControl HEEHIEEAREBHT FL X
*parameterGet REFEHES 2 —ILHDOHEAT—4
MEAE%7 FLX
*parameterUpdate A—HYEEFEIV I FaL—Pa T4
BHEBT FLR
motor_speed_instance_ | p_ctrl REFEHED 2 —ILREHEEART7 FLR
t
p_cfg HEEHEES1—)Lar T4 L— 3 UiER
BERKRT FLR
p_api HEFIHE D 21—/ AP| BESE G

7 RLZR
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+ 9-32 EREFEE D 1 —ILABER - ZH—% [1/5] (rm_motor_speed.h)

BiEirs AN Bl
motor_speed_pi_params_t f err EEPITS—
f kp RE PI LBl S
f_ki RE PIESMRE
f_refi ®E Pl ERE
f_ilimit HE Pl 5 HIRE
motor_speed_design_params_t | f_speed_omega REFIEEERKE [Hz]
f _speed_zeta REGIHERBREREK
f ed_hpf_omega F—ToN—THFEVTERREER
(FELYRY FMLTIEHERALEREA)
f_ol_damping_zeta F—ToN—TEEVTRERE
(FEELUYRY FLTIHEALEEA)
f_phase_err_Ipf_cut_freq | fIEFRE LPF h v b4 JEKR#
(FELYRY FMLTIEHERALEEA)
f_observer_omega HEA T —/\BEHERE [Hz]
f_observer_zeta BELF T —/N\BEERH
motor_speed_Ipf_t f_pre_output =RE LPF #iIEH B
f_pre_input RE LPFATEIA A
f omega_t RE LPF EHBRH [Hz]
f_gain_ka LPF 74 >
f_gain_kb LPF 51 >
motor_speed_2nd_order_Ipf _t f4_pre_output AR H{E
;ﬁ%;& YRT B TRERL fA_pre2_output A& B AE
f4_pre_input AIEA A1E
f4_pre2_input ATREAHE
f4_omega_t HEE
f4_omega2_t FTEE
f4_omega2_t2 FHEE
f4_gain_ka LPF 74 >
f4_gain_kb LPF 54 >
f4_gain_kc LPF 54 >
motor_speed_oldamp_sub_t st_ed_Ipf LPF #&iEA
i(ﬁf;t’ »FAY PLTREAL f_damp_comp_gain F—=ToN—=TEELTTFA Y
f fb_speed_limit_rate BEI«4— KNV T2y k
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< 9-33 EREFEE D 2 —ILABER - ZH—% [2/5] (rm_motor_speed.h)

BiEk4 AN B
motor_speed_oldamp_t f4_ol_id_up_step A—ToN—THdHERMERTY T
(BB HYRY MLTIEE [A]
HALFEEA) f4_ol_id_down_step A—ToN—THd@BERBERTY T
[Al

f4_ol_ig_down_step_ratio

FA—ToN—TEq@HERBERTY T
jud

f4_ol_id_ref

F—TUN—TrdBERESE (Al

f4_id_down_speed _rpm

i

F—T U —Tr d SR E IR ERE(E
=A) [rpm]

f4_id_up_speed_rpm

F—TUI—THd@mEBZEEE
=A) [rpm]

f4_opl2less_sw_time U L A ITHRH
f4_switch_phase_err_rad UYL RABITHERE
motor_speed_motor_parame | u2_mtr_pp T2 1EBXE
et 4_mtr_r T— 5 ERIE (]
f4_mtr_|d E—RdEAUF DB UR [H]
f4_mtr_lq E—RqEAUF DB 2R [H]
f4_mtr_m E—FHIWERE [Whb]
f4_mtr_j E—24F—> % [kgm2]
motor_speed_flux_weakenin | *pmotor E—ANTA—LBEFRSEAT FLR
9.t f4_ia_max dq B KERE
f4_va_max dq B K EEfE
f4_viw_ratio BOWKRTHERAT HIRAEEL
f4_id_demag RHEER
f4_id_min 5/ d BERE
f4_v_fw BOWRDEERY MLRFE
u2_fw_status BORHERT—42 X
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3 9-34 FEHIEES 12— )L RAEER

- ¥ —% [3/5] (rm_motor_speed.h)

BERS

AN

B

motor_speed_observer_t

f4_speed_rad

ElE5EE (BEX ) [rad/s]

f4_ref _torque

LY ESTE

f4_ref pre_torque

BIE MUY ERIE

f4_ref_speed_rad

AIEEEREE(BESRA) [rad/s]

f4_ref_pre_speed_rad

RIEEERE R E(BEXA) [rad/s]

f4_hpf k1 HPF &%k 1
f4_hpf_k2 HPF %% 2
f4_hpf_k3 HPF %% 3
f4_k1 FIH—\EH1
f4_k2 F ITH—\{%%k 2

f4_hpf_ref speed_rad

HPF EREETE(ESA) [rad/s]

f4_hpf _ref pre_speed rad

HPF #TELEE4E R E(E X A) [rad/s]

f4_hpf_omega

HPF El& &Kk [Hz]

st_lpf LPF F#giE K
motor_speed_disturbance_o | f4_gain_distubance_estimate NELT A v
bserver_t fA4_gain_speed_estimate RETAY
f4_estimated_distubance SV ELE
f4_estimated_speed BREREESRA) [rad/s]
f4_inertia 17—
f4_ctrl_period EITEH
st_lpf LPF &k
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# 9-35 ;3

EESIEES 1 —ILABER - TH—

Z [4/5] (rm_motor_speed.h)

BERB

AN

B

motor_speed_extended_cfg_t

ul_ctrl_method

‘it Y iEss

f speed_ctrl_period

EEHEERL [Hz]

f_limit_speed_change

REESENERT Y J(BEXA) [rad/s]

f_maximum_speed_rpm

RAHIREIEE(ESA) [rpm]

f omega_t

RE Pl EHEKE [Hz]

f id_up_speed_rad

d BB IS0 EEE

f ig_limit

q BERRAREREE [A]

f ol _fb_speed_limit_rate

SET4—FKNN\y P12y b+

f natural_frequency

REA TV—N\EHEKH

ul_openloop_damping

F—ToN—TEELTANENT ST
(FEE YA PATREERALEEA)

ul flux_weakening

BOMREERNEN TS

ul_less_switch

oY L ABITHIEENES IS
(BELUYRT FILTIHERLEREA)

ul observer_swtich

BREF TH—\BEEAENT ST

observer_select

HEA TH—/ HEREEIR

ol_param

F—TUIN—TINS A= EERK
(FEEUHYAY FILTIHFEARALEEA)

ol_sub_param

F—=TUN—THITIRF A= iBERK
(FEL YA FATEERLEEA)

d_param REPI THAS NS A =4

control_type E—2 AR

mtr_param E—HINT A= EERK
motor_speed_instance_ctrl_t | ul_active FOT47I2359

ul state speed_ref

RERENEEERT—42X

ul flag get iref

ul_state_id_ref

SEEEXT—4 R

ul_state_iq_ref

qEEREFETEIT 42X

f rpm2rad

rom=>rad/s Z

f ref _speed_rad_ctrl

RNEPEEHETE(ERA) [rad/s]

f ref speed_rad

REESE(ERA) rad/s]

f _speed_lIpf_rad

LPF & [E

e_status

EEHHEEAT—42X
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7 9-36 EREFEE D 1 —ILABER - ZH—% [5/5] (rm_motor_speed.h)

BERS

AN

B

motor_speed_instance_ctrl_t

ul_flag_down_to_ol

F—ToN—TEBEHISY
(FEEL YA PATREERLEEA)

f ol _ig_down_step

FA—ToN—THq@HERBERTY T
[A]
GRELHRY MNLTIXEFERLEEA)

f _phase_err_rad_|Ipf

fIEFRE LPF fE
(FEEHYRY MLTREEALFEFEA)

f_init_phase_err_rad

EREHIE
(FEL YT MLTRERLEFEA)

f_opl_torque_current

F—TN—TBITFILIER
(FEELUHANY MLTIHFERALEEA)

f damp_comp_speed

FT—TUN—TFUELTREESA)
[rad/s]
(FELUYRY FMLTIEHERALEEA)

f damp_comp_gain

F—ToN—TEETTFA Y
(FEELUHANY MLTIHFERALEEA)

f_fb_speed_limit_rate

EET4—FN\vY )2y ME

ul_enable_flux_weakning

BOHMRLEBEENEN TS

st_flxwkn BB O RALIE AR ISR

*p_cfg REFHMES2—)LarIq5L—>ay
EHRBEASEA7 FLR

pi_param PI i A& SR

st_input REFEA DT —2EER

st_speed_|pf EE LPF A&

st _phase_err_|Ipf

LItHERZE LPF RSk
(BEE AN FLTRHERALEEA)

st_observer

REF TH—/AEER

st_disturbance_observer

NELA TH—/\FAEER

openloop_sub

F—ToN—THITT—2EER
(BEEUYARY MLTIHERLEEA)

st_position_data

FHEFIEA 25 7z —XRBER

timer_args

BAREDa—)La—)L\y Y AEER
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KAHBRPE—FDFH

BEoHAY bLHIE
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) —XH

9.75 Y OFEE

- SIERESR

EEREBES1—ILDOT/0 - INBEEFE-—EZLUTITRLES,

N

£ 9-37 EEHBES 1 —ILAT I O—E [1/2]
T74ILA E&ZA=E E&EIE -E
rm_motor_speed.c (M << 24U) |
(T << 16U) || » p s e
MOTOR_SPEED_OPEN - ' REREEY A —ILA—TUER
('S'<<8U)|(P
<< 0U)
MOTOR_SPEED_FLAG_CL | SS5H Y
EAR
[\I_/IOTOR_SPEED_FLAG_SE 1 S5 sty k
MOTOR_SPEED_MULTIPL |, . 5
E 2
2.0F *
MOTOR_SPEED_TWOPI 3.1415926535 | 2T
F
MOTOR_SP
g/IOTOR_SPEED_TWOPI_G EED_ TWOP! | rpm=rad/s %8
/ 60.0F
MOTOR_SPEED_DIV_8BIT | 1.0F /256.0F | 8 £ k5 fi#HE
MOTOR_SPEED_RAD_TR | 3.141592653 e
ANS 5F /180.0F | P rad/s A
MOTOR_SPEED_ROOT3 1.7320508F | 4 3
MOTOR_SPEED_SPEED Z NN -
ERO_CONST 0 EEEREOEE
MOTOR_SPEED_POSITIO e e e
. — 3 | b 15
N_ CONTROL 1 A= i BV N
MOTOR_SPEED_SPEED
— —_ —_ R |
CHANGE 2 HRE P HIlEKEE
MOTOR_SPEED_OPEN_L | , FEL XYY IL—3a Y
OOP_INDUCTION 7J-—7°>/|,— PAIN;
MOTOR_SPEED_ID_UP 0 d B ERMEIKEE
¥OTOR_SPEED_ID_CONS 1 d BB — e
l’\\I/IOTOR_SPEED_ID_DOW 5 o T R R
MOTOR_SPEED_ID_ZERO
_CONST 3 d ﬂ]ﬁ@.um 0 .IE'H(
e P d HERTOUALIBHKE
MOTOR_SPEED_ID_OPEN | d MERA— T 2L — THlfEIKEE
LOOP (BB YR LMLTIEERLEEA)
MOTOR_SPEED_IQ_ZERO
_CONST 0 q ﬂ]ﬁ@.um 0 .IE'H(
MOTOR_SPEED_IQ_SPEE S o Al BE
D_PI_OUTPUT 1 g BHER Pl FIEKRE
MOTOR_SPEED_IQ_AUTO | , o BB
_ADJ
MOTOR_SPEED_IQ_DOW | , o HEFRERE
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% 0-38 REHIHES 1 —)LATYI O—& [2/2]

T774ILE

<y 0%

&1

5%

rm_motor_speed.c

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST _
90DEG

YEBIRF 90 A5 EAH

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST _
ODEG

YRR O BEAA A 5| EAH

MOTOR_SPEED_CALCU

OPENLOOP

LATE_ANGLE_ADJUST_ | 3 IRBIRFSI EAAKRT

FIN

MOTOR_SPEED_CALCU SR Sl o s o —F
LATE_ANGLE ADJUST | 4 FEtv YTy IL—Yavir—Ty

JL— TIREE

% 9-39 FHERMEE D 1 —I)LAFIZEAER—E (rm_motor_speed_api.h)

e

AN

B

B

motor_speed_ev
ent_t

MOTOR_SPEED_EVEN | 1

T_FORWARD

EEFERITRIA A b
(R EE il B BRI Y 5A &)

MOTOR_SPEED_EVEN | 2

T_BACKWARD

EEHEHRITERA AN b
(22 FEE il PR A1 Y JA )

MOTOR_SPEED_EVEN | 3

T_ENCODER_CYCLIC

RERBTa—FNERAAY
(R E I B BAEI Y 5A &)

MOTOR_SPEED_EVEN | 4

T_ENCODER_ADJUST

REFEL 3 —FIRBF|IERAHFAIAD b
(22 FEE il 0 PR A 1 Y JA )

motor_speed_loo
p_mode_t

MOTOR_SPEED LOOP |0 1R FE ) D
_MODE_SPEED
MOTOR_SPEED_LOOP |1 AL i ] 1]

_MODE_POSITION

motor_speed_ste
p_t

MOTOR_SPEED_STEP |0

_DISABLE

MEFIER T v TEE

MOTOR_SPEED_STEP |1

_ENABLE

{3 1B ) 0 s B

RO1AN68423J0122
2026.06.30

Rev.1.22

Page 88 of 155

RENESAS




KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control &) —XH

% 9-40 EEHIMHE Y 1 —ILAFIZEA—E (rm_motor_speed.h)

ROL_TYPE_ENCODER

e AN & =k
motor_speed_con | MOTOR_SPEED CONT |0 B LR
trol_type_t ROL_TYPE_SENSORLE
SS
MOTOR_SPEED_CONT |1 I a—%FAE

MOTOR_SPEED_CONT | 2
ROL_TYPE_HALL

R—ILt Y FA

MOTOR_SPEED_CONT | 3
ROL_TYPE_INDUCTION

FELUYFA

motor_speed_ope
nloop_damping_t

(BFEL YRS
MLTIRERALE
‘A)

MOTOR_SPEED_OPENL | O
OOP_DAMPING_DISABL
E

F—TIoN—TEEVTEY

MOTOR_SPEED_OPENL | 1
OOP_DAMPING_ENABL
E

F—ToN—TFEVTEHR

motor_speed_flux
_weaken _t

MOTOR_SPEED FLUX_ |0 EERAYY A QUBEE::35)
WEAKEN_DISABLE
MOTOR_SPEED FLUX_ |1 BOWRNERD

WEAKEN_ENABLE

motor_speed_les
s_switch_t
(BFEL YRS
MLTIRERLE
‘A)

MOTOR_SPEED_LESS_ |0
SWITCH_DISABLE

Y L ABITHIE S

MOTOR_SPEED_LESS_ |1
SWITCH_ENABLE

oY L RBATHIEHAE

motor_speed_obs
erver_switch_t

MOTOR_SPEED_OBSE | 0
RVER_SWITCH_DISABL
E

REA TH—/\EH

MOTOR_SPEED_OBSE |1
RVER_SWITCH_ENABL
E

BREA THF—N\EH

motor_speed_obs
erver_select_t

MOTOR_SPEED_OBSE | 0
RVER_SELECT_NORMA
L

BEEREA DT

MOTOR_SPEED_OBSE |1
RVER_SELECT_DISTUR
BANCE

SELF THF—/N

motor_speed_ctrl
_status_t

MOTOR_SPEED_CTRL_ | 0
STATUS_INIT

B A e AR R

MOTOR_SPEED_CTRL_ | 1
STATUS_BOOT

R T — MK

MOTOR_SPEED_CTRL_ | 2
STATUS_RUN

REFIES KR
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9.8 EREHIEEI 21—
EREEMES1A—ILEITRBRSANES 21— ODERBREEES FEFHES 2 - SDERESE
FRAVWTERPIHIHEITNET, £f-. T CEHELN-EMHEPWMEZ FSANEYD1—JLIZHERLE
T, BREEES 12— ILIEITERICAEEERET S 1—ILEE->TEY. FSANES2—IHLDER
EFEREHRELZY. BSoN-EEEE - AERFHREZ LA, RUREHEES 2 —ILNMEELET,

9.8.1 #H¥HE
BERHEHES 2 —ILOBE—EZLUTIZRLES.

%941 EREHES 2 —I)ILDHEE—E

e B
ERHH BABSIECBET 55 >BEETL. PWM BNBERELET,
BRA Tty NAE | AD THRE L-EREDA Tty MEEHELET,
BERERE HABEDT Y F5A LIZk s HBERBELET.
[P NEEE RG FLREEST S Ol RE LEBABIN LT, BRERETVET ., AR
HRICK L CEROBERE TV AOEEMRELET,
=5 PWM ESICZH L CHEERE LET .
T BHG dq MOTFBEH CI-FBENEHT RREAVET,

9.8.2 ELa—I/LERKEX
EV1—IERREUTISRLET,

B
]
w R |,
6 UVW—dg| | i
EFPI
id* wim |V
iq* Vq
TS |V | EE X vur VU (HEE)
W v N?h” W' | mEsE W (IEEE)
R " iR P _
w dC]—!UVW Vw* VW*(*E%E)
w A
EEAMR | -
8 || EHHHE
9-5 EU 21— )LiERE
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9.8.3 API
EBREIHES 2 —ILOD API

—EBFZUTIZRLET,

R 9-42 ERFIHES 2 —ILD APl —

API

siBA

RM_MOTOR_CURRENT_Open

ERFIHE S 2—IL, RUTBE 2—ILDA VA

BUOREER (F—TV) LFET,

RM_MOTOR_CURRENT Close

BERHFHE 21—, ROUTFEBEY2—ILOA VR

BUORERELET,

RM_MOTOR_CURRENT _Reset

BREEMES 2 —ILEY Y MREIZLET,
TEBE a—LBVEYFLET,

RM_MOTOR_CURRENT_Run

BERBMES2—ILET VT4 TREIZLES,

RM_MOTOR_CURRENT _ParameterSet

EEGENODINTA—2ZHRELFET,

RM_MOTOR_CURRENT_CurrentReferenceSet

ERETSEZRELEY,

RM_MOTOR_CURRENT_SpeedPhaseSet BEnRE - AF (CfA) BHRE[RELET,
RM_MOTOR_CURRENT_CurrentSet BREZHRELFET,
RM_MOTOR_CURRENT_ParameterGet BEREIHTOBEERZRNSA—2EFMBLET,
RM_MOTOR_CURRENT _CurrentGet BRHEERE - EEEZRIFILET .
RM_MOTOR_CURRENT_PhaseVoltageGet (M8, BEBZBMELET,

RM_MOTOR_CURRENT_ParameterUpdate

ERAIEHEE NS A—2ZFHLET .
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9.8.4 HENK - THIHEHR

BREEED 1 —ILOEER - EB—EZLUTITRLET,
5+ 9-43 ERFIEHE D 12— )LEEER - £E—E [1/2] (rm_motor_current_api.h)

EEARA AN B
motor_current_callback_a | *p_context BRHFHE D2 —)La—AAYy IR VTEX MER
rgs_t 7 ELZR

event BERHEHED 2 —La— LNy T4 b
motor_current_output_t fid d BERME [A]

f_ig q BERIE [A]

f_vamax BEAY FILHIRRE [V]

f_speed_rad EiREE(BERA) [rad/s]

f speed_rpm [E] 855K (B A) [rpm)

f rotor_angle

A—A2AE [rad]

f position_rad

A—A & [rad]

f ed d BHEEFEEE [V]
(FELYARY FLTREERLELEA)
f_eq q EhiEEFEET V]

(FEEYRY FLTREEALFEA)

f phase_err_rad

HIAEERZE [rad]
(FEEUYRY MLTIHERALERA)

ul flag get iref

PI &I#BB 7 5 U

ul adjust_status

BIERAHART—RR

ul_adjust_count_full

Sl EAHEEN Y B TILVIER

ul_openloop_status

BlERAH, LLLEFFYYIL—avA—Toi—
TAT—H R

f _openloop_speed

FEL oYX )ITL—2avF—TUIL—TRE

f_openloop_id_ref

FEL YT ITL—Va3vA—TUI—TEd &

BEiETE

motor_current_input_t

f id_ref

d #ERESE (Al

f iq_ref

q MERETE (Al

f ref _speed_rad_ctrl

EERERREEREETA) [rad/s]

f damp_comp_speed

A—ToIN—TEEVTEEFERA) [radls]
(FELUYRY MLTIHERALEEA)

ul_flag_pi Pl %R 7 5 5
motor_current_input_curr | iu U HBERME [Al
entt v VIEERIE (A

iw W HERIE [A]
motor_current_input_volta | vdc A N—32BIREEE [V]
get va_max BEAY bILFHIRE

RO1AN6842JJ0122 Rev.1
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3 9-44 BREIHTE D 1 — L AEER -

BERB

motor_current_get_voltage_t

ZEE—E [2/2] (rm_motor_current_api.h)
AN SiBA
u_voltage UMEEE [V]
(BFELUYRI FLTIRHERALEEA)
v_voltage VHEEME [V]
(FELUYRY MLTIRHERALEREA)
w_voltage W HHEEfE [V]

(FEEHYRY FLTREEALFEA)

vd_reference

d #HEEERE

*vg_reference

qHEEERESRA7 FLA

motor_current_cfg_t

*p_motor_driver_instance

TBRSANED2—ILLA VARE VAT R
L&

*p_motor_angle_instance

TRAEMMEREE 1 —ILAVAREAVAR
7ELZR

*p_callback BHI-IWANYIERT FLA

*p_context BHEIA—NUNYIHIAVTER MERT K
LA

*p_extend A—HREIAV T FaL—Ya VEEK
SHEAT FLA

motor_current_api_t *open A—T BT FLR

*close Y o0—XEHT7 FLXR

*reset Dty FE#ET7 FLR

*run Z Y (E—% Bk BEH7 FLR

*parameterSet HEHEHNSDANEREEBHT FLR

*currentReferenceSet EBRETESREEART FLX

*speedPhaseSet PAREERERERAH T FL R

*currentSet BREREERT FLA

*parameterGet BERHEN S DOHAFREIGERT FLR

*currentGet BIEER - EEERBEARKT FLR

*phaseVoltageGet FARRIRIRGEAHK T FL X

*parameterUpdate INTGA—RBIFEBT FLR

motor_current_instance_t *p_ctrl ERHHEDS 2 —ILNEHEERT FLR

*p_cfg BERFAMES2a—LarIq5L—>a Yy
BIMEBERT FL R

*p_api ERFIEE S 12— )L API BAEEE LA

7 RLZR
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= 9-45 BRAHIEE D 2 —I)LABER - ZH—% [1/3] (rm_motor_current.h)

BERA

motor_current_pi_params_t

AN HL:]
f err PITS—1&
f_kp Pl LEAl{R %K
f_ki PI S IERE
f_refi Pl 18
f_ilimit Pl &5 IEHIRE

motor_current_design_parame
ter_t

f_current_omega

EFHIE PI EAREIRE [Hz]

f current_zeta

ERHE P A RZREK

motor_current_motor_paramet | u2_mtr_pp E—2 BRI
ot 4_mtr_r £ —RERE (2]
f4_mtr_ld E—RdEA U8R [H]
f4_mtr_lq E—AR qEA UHF YA VR [H]
f4_mtr_m E— % SHATHEREL [Wh]
f4_mtr_j E—FA4F—T v [kgm”2]
motor_currnt_voltage_compen | f_comp_v EEHIEE
sation.t _comp_] BAREE
f_slope R R
f_intcept R R
f volt_comp_array EIEHIEEED S

f vdc

1 VN—5BIRERE

f_volt_comp_limit

EREMEY Y b

ul volt err_comp_enable

==
B
BEEMEANED
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BERS

motor_current_extended_cfg_t

& 9-46 ERGIEE S 1 —)LRBER - ZH—E [2/3] (rm_motor_current.h)
AN £ EA
ul_control_type R )
shunt DRt
f_comp_v EXREWEREET I
f_comp_i BEREHERAERT—IIL

vcomp_enable

ERERERNENT ST

ul_sample_delay comp_enab
le

FARREMERSEN TS

f_period_magnitude_value

BEEMAEAHEDEHL

f_current_ctrl_period

E i il B £A

f_ilimit

ERFIRE [A]

*p_motor_parameter

E—ANSA S BEFRSERAT LR

*p_design_parameter

EBR PIEHIEHTH A VNS5 A — 2 LK
SHEEA7 FLR

motor_current_instance_ctrl_t

open BERFEED 2 —ILA—T UER
ul_active BREIET VT4 JT1ER

f vd_ref d B EEIERE [V]

f vq_ref q#MEEIERE V]

f id_ref d B ERIERIE [A]
f_iq_ref q#MERIERE [A]

f iu_ad UBERME [A]

f_iv_ad vV EERE [A]

f_iw_ad W HHERME [A]

f id_ad d BERME [A]

f_ig_ad q #MERME [A]

f vdc_ad A N—E2BIRELE [V]
f speed_rad EErEE(BERA) [rad/s]

f_rotor_angle

O—% {48 [rad]

f position_rad

HEFR [rad]
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= 9-47 BREEE D 2 —I)LABER - ZH—% [3/3] (rm_motor_current.h)

BiERA AN £ EA
motor_current_instance ctrl_t | f refu UBTa—T,BEE
f_refv VHET1—T 1 &EE
f refw WHT a1—T ¢ REME
f_va_max BEAY bILEIEE
f ed d B EFRET
(BFEEUYRY MLTIEFEARALEFEA)
f_eq qEHEEFZEEE
(FEL YR MLTREALEEA)
f_phase_err fI#EERE [rad]

(FEEYRY FLTREALFEA)

ul flag_crnt_offset

A7ty FRBRETSY

f_sin_ad_data

FEL Y sinEEANIE

f cos_ad_data

FEtL Y cosERANME

*p_cfg ERFIHES 2 —LarTsFalL—3
%#ﬁ’fﬁi‘ﬁ%%ﬁﬁﬁﬁ? FLZR

st_pi_id d #ER PI BiE&EA

st_pi_iq q BEF PI BEER

st_vcomp BEREMIEEER

st_input BRHEHMANAT—2EER

*p_angle_instance

TRAEBEEREE 2 —ILAVAREY
A7 KLA

*p_driver_instance

TBRSANED2—ILLA VARE VAT R
L&
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9.85 IV OEE " JEHAERE
BREIHE -7 o0 - FIEF—BEZLTIZRLET,

= 9-48 ER#EIHE S 2 —IIw s O0—&

_KHZ

T274IL% T4/ 0% EEIE =
rm_motor_current.c (M <<
24U) | (T
MOTOR_CURRENT_OP | __"6u) | | B#IME S 1 — LA — T 158
EN
('C' << 8U)
| (T' << 0U)
MOTOR_CURRENT_FLG | Ss55 07
_CLR
MOTOR_CURRENT_FLG | Sy
SET
MOTOR CURRENT Tw |20F ~°
op - - 31415026 | 27
535F
60.0F
MOTOR_CURRENT 60_ | MOTOR e
TWOPI CURREN | rad/s=rpm Z i
T _TWOP
MOTOR_CURRENT_SQ | 1414213 | -,
RT 2 56F
MOTOR CURRENT SQ | 1732050 | -
RT 3 8F
MOTOR_CURRENT DIV | oo™ [ e
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£ 9-49 BRFEHE S 2 —I)LAFZEE—E (rm_motor_current_api.h)

FZ K4 AN & =k
motor_current_ev | MOTOR_CURRENT_EV |1 EBRHEEETIAARY k
ent_t ENT_FORWARD BERGIEE LAY AH)

MOTOR_CURRENT EV |2 EREIHERS R
ENT_DATA_SET (EBRHIEEEAE Y AA)
MOTOR_CURRENT_EV |3 BEBRHEIHMETRAAN
ENT_BACKWARD ERHIEEEAEI Y AA)

+ 9-50 BiRHIEE P 1 —I/LRASIZEAEK—E (rm_motor_current.h)

HIZR % AN B =R

motor_current_ co | MOTOR_CURRENT_CO |0 oY LR
ntrol_type_t NTROL_TYPE_SENSOR
LESS
MOTOR_CURRENT_CO |1 I a—45FA
NTROL_TYPE_ENCODE
R
MOTOR_CURRENT_CO | 2 =Lt 5 FIE
NTROL_TYPE_HALL
MOTOR_CURRENT_CO |3 FEvYFA
NTROL_TYPE_INDUCTI
ON

motor_current_sh | MOTOR_CURRENT SH |1 1w bk
unt_type_t UNT_TYPE_1_SHUNT
MOTOR_CURRENT_SH 2 2wk
UNT_TYPE_2 SHUNT
MOTOR_CURRENT_SH 3 3wk
UNT_TYPE_3_SHUNT
motor_current_vol | MOTOR_CURRENT_VO |0 EREMEREEES
tage_compensati | LTAGE_COMPENSATIO
on_select_t N_SELECT_DISABLE
MOTOR_CURRENT VO |1 BEREWMEKIEERD
LTAGE_COMPENSATIO
N_SELECT_ENABLE
motor_current_sa | MOTOR_CURRENT _SA |0 RIARFRZEHIEAREES)
mple_delay com | MPLE_DELAY_COMPEN
pensation_t SATION_DISABLE
MOTOR_CURRENT_SA |1 PIABRREMHIEREERS
MPLE_DELAY_COMPEN
SATION_ENABLE
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0.9 fERIEHETI—I

IERIEEEEE. ANSh-AERESEISGHNETO I 7ML THEES/ A2 —V&FERL. HET 1 —
FRYOGIHELVEEI A — RO+ 7 — FHIEICTRERSBEZHEALET,

9.9.1 #gE

MEFREHES 2 —IILOME—EX#UTIZRLET,
# 951 MEBEHIHES 1 —)ILDO#EE—E

HRE s A
METOT7AIL MERTANDRENCMBRET/NNZI—VEERLFT,
7~ I3 R A ) 12 A— S MENATRFEICASAZREL T, MNEERELOES

EREBLFY,

L& P il

ED P #EETL. EERFEEHALET,

KL IPD #i1

IED IPD H#HZETL., EEESEZHNLET,

WET 4 — K274 77— FHil{H

EEERBIIH LTI —FI+T— FHIEZETVET,

9.9.2 ELai—I/LERKEX

ED2—IERREUTIZRLET,

Eg - w*

IAT—F

B
o L,
| FooFAL .
GLEs w*
TEE fIE
8 S PHIE *‘\)—
{ZEIPDEE
"EE?E“‘;“ I e D (TS,
e Ja— o = H ' "
{729k oo o PORE | !
""""""" sEISEIE e gl

9-6 ELa—I/LIERKE
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9.9.3 API
RIBEIHES 2 —ILD APl —EZLTFIZRLET,

= 9-52 fiBEHIHES A —ILD APl —&

API

siBA

RM_MOTOR_POSITION_Open

EDa—IIERE (F—TV) LET,

RM_MOTOR_POSITION_Close

EDa2—ILERLRT (0—X) LFET,

RM_MOTOR_POSITION_Reset

EDa—ILEF)EYMLET,

RM_MOTOR_POSITION_PositionGet

MEFHRERGELET .

RM_MOTOR_POSITION_PositionSet

FEFHRERELET,

RM_MOTOR_POSITION_PositionReferenceSet

MEHEFEERELET,

RM_MOTOR_POSITION_ControlModeSet

HHME—FERELFET,

RM_MOTOR_POSITION_PositionControl

LB HI#EIT

RM_MOTOR_POSITION_IpdSpeedPControl

IPD %IfHEED P HIEZEHE L £,

RM_MOTOR_POSITION_SpeedReferencePCont
rolGet

PHIHITHRERTEERELETS .

RM_MOTOR_POSITION_SpeedReferencelpdCo
ntrolGet

IPD FlEITOEREHRFEERMSFILET .

RM_MOTOR_POSITION_SpeedReferenceFeedf
orwardGet

TJ4—FI74+7—FHIHTOREESEZEZRELE

d—o

RM_MOTOR_POSITION_InfoGet

METOT77 A IIVEREMBERREMEGELET,

RM_MOTOR_POSITION_ParameterUpdate

A—HBFIAVIAXaAL—YarvT—2EEHL

ij—O
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9.9.4 HENK - THIHER
MEHFEED 2 —IILOBEER - EH—EZLUTITRLET,

= 9-53 MEFHIEHE D 12— ILRAEER - £ —E (rm_motor_position_api.h)

BERB

AN

A EA

motor_position_info
t

ul_state position_profile

METOIT7AILAT—hk

s2_position_degree

SIEIER [degree]

motor_position_cfg | *p_context EDa—)LAVTIVARFTFLR
_t *p_extend EVA—IERT—27 FLX
motor_position_api | *open A—TUB#HT7 FLR
_t *close I a—XEHT7 FLR

*reset Dty FE#HT7 FLXR

*positionGet

EFERRGERT FLA

*positionSet

HEFHREEERT FLR

*positionReferenceSet

MEERERERHT FLX

*controlModeSet

HEE— FEREEHT7 FL R

*positionControl

ERIEMEITERT FLR

*ipdSpeedPControl

IPD &EE P HIfEIEITREHT7 FL R

*speedReferencePControlGe
t

P il EEHE T ERSERT FLR

*speedReferencelpdControl
Get

IPD #fEhEEE R ERGEHKT FLA

*speedReferenceFeedforwar
dGet

74— F 74 7— FHlEEEESEIRGEEZ

7 KLZR

*infoGet B EEFERIGEHT FL R
*parameterUpdate A4 FaL—aVIEREHFEKT FL
R
motor_position_inst | *p_ctrl EDa—IILFEREHEERT FLR
ance_t *p_cfg EDa—LarT4F¥aL—> 3 UEERT
FLX
*p_api EDa—ILAPIBB#T7 FLABERKRT FL R
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+ 9-54 ERIEE D 1 —ILABER - ZH—% [1/3] (rm_motor_position.h)

&4 AN ]
motor_position_mot | u2_mtr_pp T2 B3I
or_parameter_t f4_mtr_r E—RERE [Q]
f4_mtr_Id E—R d8#A 5B 2UR [H]
f4_mtr_Iq E—Z QA UF V2R [H]
f4_mtr_m E— S HRHEE [Wb]
f4_mtr_j E—24F—T ¥ [kgm"2]
motor_position_2nd | f4_pre_output 2 X LPF HIEIH AiE
_order_Ipf_t f4_pre2_output 2 R LPF @< EIE AiE
f4_pre_input 2 R LPF RIEIA A1E
f4_pre2_input 2 R LPFRI&<EIAN{E
f4_omega_t 2R LPFEERKRH 1
f4_omega2_t 2 RLPFEBREIR 2
f4_omega2_t2 2 R LPF BEERK% 3
f4_gain_ka LPF 414 > a
f4_gain_kb LPF 4 > b
f4_gain_kc LPF 4 >c
motor_position_ipd | ul_ipd_Ipf flag IPD LPF 7] ~Z 1t
_t f4_ref_pos_pre_rad_ctrl AR EESE (F#A) [rad]
f4_ipd_pos_k IPD RIE&IlfE7 A >

f4_ipd_pos_1st fb_rad

MEMRHE (EWA) [rad]

f4_ipd_pos_1st fb_pre_rad

A ERHE (HA) [rad]

f4_ipd_pos_2nd_fb_rad

B 74— KNy JIE (BWA) [rad]

f4_ipd_ref_pos_rad

IPD {IEESIE (HEWA) [rad)]

f4_ipd_err_rad

IPD fIEfRZE (BEWA) [rad)

f4_ipd_pos_fb_k

T el A A i %

f4_ipd_pos_ff rad

T4—FI74T7—FIE (HWA) [rad]

f4_ipd_pos_ff_k MEBIA—FRIAT— REA >
f4_ipd_pos_p_rad B P HIEIE (HEHA) [rad]
f4_ipd_pos_kp & P IS A
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+ 9-55 WERIHE D 1 —ILABER - ZH—% [2/3] (rm_motor_position.h)

&4 AN ]

motor_position_ipd | f4_ipd_pos_kp_ratio & P #IE4TA Lk

_t fA4_ipd_pos_ff_ratio MEIZA—FIAT—KTA L
fA4_ipd_speed_k IPD RES A >
f4_ipd_speed_k_ratio IPD RE A ULt
f4_ipd_ref_speed_rad & IPD HI{HIE (FEXA) [rad/s]
f4_ipd_err_limit_1 IPD I EREFIRIE (HEHA) [rad]
f4_ipd_err_limit_2 IPD £ K3 E R b
f4_ipd_Ipf_omega LPF E & Bk #[Hz]
f4_ipd_Ipf_zeta LPF B=ERE
f4_pos_omega 1 1E H{EE B BLR#[Hz)
st_pos_Ipf LPF &%

motor_position_ipd | f4_ipd_pos_kp_ratio & P #IE4TA Lk

_design_parameter | f4 ipd_pos_ff ratio MBI —KI+T—FFA 2kt

t f4_ipd_speed_k_ratio RE P T4 UL
f4_ipd_err_limit_1 IPD I EREHIRIE (HEMA) [rad]
f4_ipd_err_limit_2 IPD f% K& E IR b
f4_ipd_Ipf_omega LPF & H BEiE#[Hz]
f4_ipd_lpf_zeta LPF BE &R

motor_position_prof | ul_state_pos_pf METAIZ7AILART—ER

iling_t ul_pos_ref mode MEIAIFA)UTE—F
u2_interval_time AUB—=N\LAD Y REE
u2_interval_time_buff AVB—=N\ILADY FEREENY T 7
u2_interval_time_cnt AVE—NIVARATAOUA
f4_accel_time hnsEEFRE[s]
f4_accel_time_buff IREFRE/ Y T 7[s]
f4_accel_time_inv 2R B R D 3 #[1/9]
f4_max_accel_time XA INEREFfE[s]
f4_accel _max_speed RARE (M) [rad/s]
f4_accel_max_speed_buff BRAXERE/NY T 7 (HWA) [rad/s]
f4_time_sec TadrA ) TRADA AR AT RS
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# 9-56 WERIHEHE D 1 —ILABER - ZH—% [3/3] (rm_motor_position.h)

&4 AN ]
motor_position_prof | f4_pos_st_rad FIEHAIE (WA) [rad]
iling_t f4_pos_ed_rad BTHE (H#WA) [rad]
f4_pos_dt_rad TO774IILOMEREZ BWHA) [rad]
f4_pos_dt_time_sec IR A 4 BF A [S]
motor_position_prof | u2_interval_time A=A FREE
iling_setting_t f4_accel_time hnEREF R[]
f4_max_accel RAMNEE[rad/s"2]
f4_accel_max_speed RREE (FEMA)[rpm]

f4_timer_update_step

T07 74 ILEEEEHRE L[]

motor_position_ext
ended_cfg_t

ipd_Ipf IPD #il#EF AT~ $ 1k
st_ipd_design & IPD IR B ER

st_profiling_set

B T0 77 A VERERBER

u2_pos_dead_band

TRBFE L DI M

u2_pos_band_limit

ERDE TIRFEEE Y hO Y b

f _speed_ff ratio

BEI«—FI74+T7—F5A4 okt

f_encd_angle_diff

FEL Y HFERE EWA) [rad(/count)]

f pos_omega

15 B Il 10 A B 34 [Hz]

f accel_time

NN B [s)

f _speed_ctrl_period

i 1 )

st_motor

E—FINTA—RIEBERK

motor_position_vari
ables t

f4_pos_kp

FLE P HIET A >

f4_pos_rad

RAEGE (BWA) [rad]

f4_pos_err_rad

MERZE (HEWA) [rad]

f4_ref pos_rad

NEERE (A—Y—1E5E EHHA)
[rad]

f4_ref pos_pre rad

FMEESHIEE (A—Y—IiESE) (&
£A) [rad]

f4_ref_pos_rad_ctrl

MEERE (MEFBAN) GEWA) [rad]

f4_speed_ff rad

BREIT4—FI7+7—FE (HWHA) [radls]

motor_position_inst
ance_ctrl_t

open *—TUIER

e _ctrl_mode HEE—F

st_variable EHIEER

st_ipd IPD il FA 2 B & 1k

st_profiling METOT7 7M4IIVAEHBEER

*p_cfg V74 FaL—23rvT—25BAT L

A
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995 THOFEE

- SIERESR

MEHIEE 2 —/ILDI/A - FIBEK—EZUTIZRLET,
£ 957 fiEHIHE A —IIw s O—&

T774IL4%A

rm_motor_positi
on.c

<04 E&EIE -E
(M' << 24U) | (T'
MOTOR_POSITION_OPEN | << 16U) | (P' << | A#—F U 1&#R
8U) | ('S' << 0U)
(32767.0F *
MOTOR_POSIT | 1+ e e oy e s
MOTOR_POSITION_LIMIT ION_TWOPI) / L& $5 7 il BRI
360.0F
MOTOR_POSITION_CTRL_ —
TRIANGLE 0 =Rt
MOTOR_POSITION_CTRL_ aq
TRAPEZOIDAL ! = R B
MOTOR_POSITION_STEAD vy —
— — 0y | —
Y _STATE 0 FEFERT—
MOTOR_POSITION_TRANS N -
ITION_STATE ! PEBMIFRRT—F
MOTOR_POSITION_PROFI
LE_MULTIPLE_TWO 2.0F X2 H
MOTOR_POSITION_PROFI
LE_MULTIPLE_THREE 3.0F x3H
MOTOR_POSITION_PROFI
LE_HALF 0.5F 0.5

% 9-58 MEHIHTE D 12— ILASIZEAK—E (rm_motor_position_api.h)

FZER % AN & =k
motor_position_ | MOTOR_POSITION_CTR =AEE
ctrl_mode_t L_MODE_CONSTANT
MOTOR_POSITION_CTR aREE
L_MODE_TRAPEZOID
MOTOR_POSITION_CTR R IERIER
L_MODE_STEP
5 9-59 MIEFHIEE D 12— /LEAIIZEE—ZE (rm_motor_position.h)
kL AN & =k
motor_position_i | MOTOR_POSITION_IPD IPD LPF SLIR4ESH
pd_Ipf_t _LPF_DISABLE
MOTOR_POSITION_IPD IPD LPF {0LI2HE %)
_LPF_ENABLE
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9.10 FZA4NEYa—L

RKSANED21—)LIZ, E—24IHADZES1—ILA MCU ORYISIVIZTIERTBEIZERYITTSILE
Da—)LEEBLET .

0.10.1 #ge
RSANED2—ILDOHE—EEZKR 960 IZRLET,
%960 RKIANEL 21— )LDHEE—E

HHE Bl
A/D ZHEDEE HERCAUN—2BHREELE AD [EZIELET .
PWM O duty %7€ U/VIW Fa~H 595 PWM Duty [EZERELET,
PWM DERLA. =1k PWM DR, Ik (FOT1TIETHT4) EHELET,

9.10.2 E 1 —/LEREK
RSANES 21— I)LDED 21— ILERREER 9-7 IZRLET,

e ———— AL
Uty
j)}egqul Utk etc ok T
Uty - et L EEHE 32—
TEF Eza-il —
1L/ b
A FEREI 210
JT—A 1
SW./VR1/ P A
LED BN ey
EIDiAFHBE] etc | FERAL, ESAIEST—IL
— Utrw b
etc A 2P IT—A
i M (API)
ADRRBST HIDIAEA] | ADZHEHE T
B0ik32 s BN
BB Bt/ BE
i
7Iu
-3 s
Wi . PWM 77
Eoa-iL PWHZE
PWM PWMEAINEX
HA I
AL
I W=
St i 3T
) FrIFv
&2 B DA
210 A FEAT gﬁﬂ?ﬁ*
3 RSt
9-7 FSANEDa—)LERE
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9.10.3 API
RSANED2—ILD APl —ERER APl DiFRBA%E 9-61 ITRLFET,

%961 KSANELa—)LDAPI —&

API &R
RM_MOTOR_DRIVER_Open FIANED2—IL  RUTEEDA—ILDAVREIVRESE
B (A—=T)LET,
RM_MOTOR_DRIVER_Close RFSANED2—L, RUTBEDA—ILDAURAEL A%
T (Ba—=X)LET,
RM_MOTOR_DRIVER_Reset FSANED2—ILE) Y MREEICLET,
TEBE 2—ILE)EYRLET,
RM_MOTOR_DRIVER_PhaseVoltageSet MR- EBEFEREFRELET .
RM_MOTOR_DRIVER_CurrentGet BREBRE. /N2 REEEZIRELET,
RM_MOTOR_DRIVER_FlagCurrentOffsetGet | EiRfE4 7y MRS LEEEHELET .
RM_MOTOR_DRIVER_CurrentOffsetRestart | i fEA 7y G LEZBEERELET .
RM_MOTOR_DRIVER_ParameterUpdate FSANED1—ILDINFA—EEEHLET .
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9.10.4 &K - THIHEHR

FIANED21—LTHEATIBER—BEZLTITRLET,
&9-62 FIANED 21— )LRABENR - ZH—E [1/2] (rm_motor_driver_api.h)

BERA AN &R
motor_driver_callback_ar | event FSANEDa—)La—IN\yIBEBAN b+
s t
95— *p_context FSANEDa—)La—)L\y I BEHA
AVTHRRMERT FLR
motor_driver_current_get | iu U HERME [A]
t
- iv VHERE [A]
iw W HERME [A]
vdc A N—2BIEEEME [V]
va_max BEAY MILHIRE
sin_ad FEL Y sinfEBANIE
cos_ad FEt Y cos EEANE

motor_driver_cfg_t

*p_adc_instance

TREADCEVa—ILA VRB VAT KLR

iu_ad_ch U HERI®E AD F v L
iv_ad_ch V HHERIGE AD F v L
iw_ad_ch W HHEREEF AD Fv RI)L
vdc_ad_ch A N—3 BIREEEE AD Fy¥RIL
sin_ad_ch FEL Y sinEF5EEAD FrRIL
cos_ad_ch FEt Y cos EFSEIF AD FrRIL

*p_adc2_instance

TEBADCEDaA—ILAVARA VA7 KFLR2DH
(ADCDaA=w +& 2 DECEHEICERALED)

shunt

v SRR

*p_three_phase_instanc
e

TE=HPWM ESa2—ILf VRA VAT FLR

*p_callback BRI\ IEBT FLR

*p_context EHRI-ANYIVEBAIVTIRAMERT FL
R

*n_extend A—HHRFAV I« FaL—Ya viEERSER

7 RLZR
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£ 9-63 FIANED1—ILRABER - ZH—E [2/2] (rm_motor_driver_api.h)

BiEk4 AN BT
motor_driver_api_t *open A—T BT FLR
*close ) o0—XEHT7 FLR
*reset Dty FE#HT7 FLX
*phaseVoltageSet BEEMESREERHT FLR
*currentGet Bl - ERENGERKT FLR
*flagCurrentOffsetGet BRA 7ty FRGEBT FLXR
*currentOffsetRestart BRA 7ty FRIGBRBAHT FLX
*parameterUpdate NS A—SEHABRKT FL R
motor_driver_instance_t | *p_ctrl FSANED2—IILAEHEERT FL R
*p_cfg FSANEDa—)Larv T4 L—2 3 VIEHE
EER7 FLR
*p_api FSA/NED 21—/ API BISEH SR
7 RLZR
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3964 FSANED 21— )LPIEER -

Z#H—E [1/3] (rm_motor_driver.h)

EEAA AN =58
motor_driver_modulation | f4_vdc A N—3 BIREEE [V]
t
- f4_1_div_vdc A oN—SBRETELEH CEER)

f4_voltage_error_ratio

BEEREL

f4_max_duty BXTai—T 4B
f4_min_duty BINT1—T41E

f4_neutral_duty

OVIEAT 2a—T «1E

ul sat flag

YFalL—2arvIisy

motor_driver_shared_inst
ance_ctrl_t

open

ADC V77— RES 21— LA —TUIEHR

registered_motor_count

EHRE—IH

*p_context

ADC 17— KRECa1—JLHIVTXR MERT
FLX

motor_driver_extended_s
hared_cfg_t

*p_adc_instance_first

ADC >z 7—FEDa—IILEFHFADCED 21—l A
VRBUAT RLAR1DH

*p_adc_instance_second

ADC >z 7—FEDa—IILEFHFADCED 21—/l A
VAR UAT KLAR2DHE

*p_shared_instance_ctrl

ADC 17— KEDa—IILERTHEEERT KL
3
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965 FSANED1— )L FIEER -

Z#H—E [2/3] (rm_motor_driver.h)

AN

BERB

B

motor_driver_extended_c | u2_pwm_timer_freq

PWM 4 4 <4 0% EiK#H [MHz]

fg_t ,
u2_pwm_carrier_freq

PWM F - 1) 7 RS [kHz]

pwm_carrier_freq

PWM F+ 1) 7 EliKE

u2_deadtime

TYREA LAY (A9 Y ME)

f current_range

BERBRHL Y (RRERE) [Al

f vdc_range

A UN—2BREEREL VD (RRXBRHER) [V]

f ad_resolution

AID Zi o fERE (AID B E v MR KIE)

f ad_current_offset

ERRERIEA 7€y b

f ad_voltage conversion

NEREIR. AD Y 77 LU RABEENHIERLLLHIE

u2_offset_calc_count

BRA 7ty FRFEK

modulation_method

ZRATER

port_up

UHL7—LKR—+ES

port_un

URT7—Lf— FES

port_vp

VHEET7—LKR—+ES

port_vn

VHTF7—LKR—+ES

port_wp

WHE7—LKR—FEE

port_wn

WHT7—LKR— FES

f ad_current_adjust

1<%y M AID RIS IEE
(BELUHYRY MLTIRERALEEA)

s4_difference_minimum

1%y FEEPWM Fa—T 14 R/INESD
(FEEL YIRS MLTIEFEALEEA)

s4_adjust_adc_delay

1<% M AID RS EEFRE
(BELUHYRY MLTIRERALEEA)

trigger_phase

1% M AD ZHEAE - ) RAER
(FEE YNNI FATREERLEEA)

adc_group

AD ZE|TETEIYVA#FKEYIL—T (ADC_B B®D
)

iu_ad_unit

UMBEBRBRHAD 1=y &S

iv_ad_unit

VHEERKRHAD 1=y tES

iw_ad_unit

WHERRHEAD =Y &S

vdc_ad_unit

A UN—2BREEFRHEAD L=y tES

sin_ad_unit

FEtLUYsinEEREBEAD A=Y NEE

cos_ad_unit

FEtL Y cosfEEREAD =Y N EE

mod_param

PWM Z SR & &R

interrupt_adc

B YIAHFEE ADC 1=y FEE

*p_shared_cfg

ADC Yz F7—FKESa—)LlavIiqdL—3y
EREEASTERA
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3966 FSANED 21— )L FIEER -

Z#H—E [3/3] (rm_motor_driver.h)

BERB

AN

B

motor_driver_instance_ct
rl_t

open

F—TUIER

u2_carrier_base

PWM BEARAR DDV AE (B4 T hD 2 ME)

u2_deadtime_count

TYREBALLADUMNME (BA4<HhHIY HE)

f iu_ad

UHERBREE [A]

f iv_ad V HERKHE [A]

f_iw_ad W HHERRHIE [A]

f vdc_ad A ON—3 BIREEREIE [V]
f sin_ad FEt Y sin EEREIE
f_cos_ad FE Y cos EEREIE
f_refu UMBTa1—T4

f_refv VHETa1—T4

f_refw WHTa1—T1

ul_flag_offset_calc

BRA 7ty FRBET 7357

u2_offset_calc_times

B4 7ty FEEERS (Ao Y RA)

f_offset_iu BE UL 7Y ME [A]
f_offset_iv B VAL 7ty ME [A]
f offset_iw BB WHA 7Y ME [A]
f sum_iu_ad A7ty MEHEF U HE#EHE

f sum_iv_ad

7ty MREE V BEEHE

f sum_iw_ad

7ty MREE W BREHE

min_phase PWM Ta—T s &/ME (1 v > MEIERA)
(FEEUYRY FLTIIEALEREA)
mid_phase PWM Ta—7 ¢ %8 (1 2+ > FHIEA)

(FEEYRY MLTREALFEFEA)

u4_gtioca_low_cfg

GTIOCA R— bk LOW EEH A>T s ¥a L —
vav

u4_gtiocb_low_cfg

GTIOCB 7/R— k LOW EBH N> T4 X2 L —
ay

ul_flag_port_enable

PWM R— bR AEH TS5

st_modulation

ZIRABER

*p_cfg

FIANEDa—)LarIaFxalL—2 3 ER
BERSER7 FLX

adc_callback_args

ADC EYa—J/La—L/\v Y H

timer_callback args

BAREDa—)La—)LINy YA

*p_shared_instance_ctrl

ADC V77— KED 21— IVEFABEEXRT7 FLR
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9.105 ¥V OEE * JIEHAER
KSANEDa—)LDO< o0 BIEEK—BEZLTIZRLET,

£9-67 FSANEDa—I)LT o O—&

T274IL4%A

Yy 0%

E&RIE

5%

rm_motor_driver.c

MOTOR_DRIVER_OPE
N

(M'<<24U) | (T
<< 16U) | (D' <<
8U) | (R' << 0V)

F—TUIER

(M' << 24U) |
MOTOR_DRIVER_SHA | (T' << 16U) | R L lemss o e
RED_ADC._OPEN (S’ << 8U) | (A ADC ¥z 7— REVa—)LA—TUtER
<< 0U)
MOTOR_DRIVER_FLG | o S5
_CLR
MOTOR_DRIVER_FLG | ; N
_SET
MOTOR_DRIVER_KHZ e
TRANS 1000U kHz=>Hz Z#:f
MOTOR_DRIVER_DEF
HALF 0.5F 0.5
MOTOR_DRIVER_MUL
TIPLE_TWO 2.0F 2
MOTOR_DRIVER_ADC o
"DATA_MASK OX00000FFF | ADC RIBT—4 <R %
MOTOR_DRIVER_MET st o S o =
HOD_SPWM 0 ESKRERAAR
MOTOR_DRIVER_MET PORE A e e
HOD_SVPWM 1 RN MILERAR
MOTOR_DRIVER_SAT e D= s
FLAG_BITU 1<<0 YFalL—3arIS59 T MAUM
MOTOR_DRIVER_SAT |, __, YFalL—23rISHTNRAVHE
FLAG_BITV
MOTOR_DRIVER_SAT | | __, YFaL—232I735T AW
FLAG_BITW
MOTOR_DRIVER_VDC EEA = (o o M (T
"TO_VAMAX_MULT 0.6124F BEANY MLRXEZREFER
MOTOR_DRIVER_SVP
WM_MULT 1.155F V413
MOTOR_DRIVER_IO P PWM 7/R— bk LOW EBERI> 74 ¥
ORT_CFG_LOW 0x3000004 1o 5v5—5
MOTOR_DRIVER_IO_P PWM 7R— bk HIGH BEHI> 71 ¥
ORT_CFG_HIGH 0x3000005 L—YavF—4
MOTOR_DRIVER_IO_P
ORT_PERIPHERAL_M | 0x0010000 PWM R— ~ELDHEERHIEY FT XY
ASK
MOTOR_DRIVER_IO_P | oxrrEFFFF | PWM — —REHSEEERIE v F =R Y

ORT_GPIO_MASK
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£ 9-68 FSANED 21— )LAFNZEAE—E (rm_motor_driver_api.h)

LUk 17 AN & =S
motor_driver_eve | MOTOR_DRIVER_EVEN | 1 RSANED 12— LR A Rk
nt_t T_FORWARD (AID ZTHSETE| Y AH)

MOTOR_DRIVER_EVEN | 2 RSANES 21— LREBEFTAAY F
T_CURRENT (AID T T EIYAH)
MOTOR_DRIVER_EVEN | 3 RSANES1—)LIBEHA R b
T_BACKWARD (AID Z=HSET &Y 5AH)
motor_driver_shu | MOTOR_DRIVER_SHUN | 1 1%y k
nt_type_t T _TYPE_1 SHUNT
MOTOR_DRIVER_SHUN | 2 2%k
T_TYPE_2 SHUNT
MOTOR_DRIVER_SHUN | 3 3vv b
T_TYPE_3 SHUNT
£ 969 FSANET1—)LAFZEA—E (rm_motor_driver.h)
Pl -1 AN & 2k

motor_driver_sele
ct_adc_instance_t

MOTOR_DRIVER_SELE |0
CT_ADC_INSTANCE_FI
RST

1D2BMDADC EVa— LA VRA VR

MOTOR_DRIVER_SELE |1
CT_ADC_INSTANCE_SE
COND

2DOHMDADCEDa—ILA VAR VR

motor_driver_mo
dulation_method__
t

MOTOR_DRIVER_MODU | 0
LATION_METHOD_SPW
M

EKIK R

MOTOR_DRIVER_MODU | 1
LATION_METHOD_SVP

ZERANY FILEER

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 #
E_W_PHASE
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9.11 AEREREEY 21—
AEEERHES 2 —ILE 76 DAEKICIYBEDO—2DREGEE - AEZBRHETHIES1—IILTT,

0.11.1 #ge
AERERBES 1 —IILO#E—EZLTIZRLET,

RO-70 AEEERHEES 1 —ILOMEE—E
HeRE sBA
AEEERY FEL Y EFRAWTHRENDO—2DREEE - AEZRHELET,

9.11.2 Eoa— LK
ED2—IERREUTIZRLET,

BE /ZE&E
HAL
[
2 HADIE

« < ~DADIE ADII\—%
e FE /S i

nee FAHT T

) ) AT

9-8 ELa— LIERE
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9.11.3 API

AEEERHEES1—I)LO AP —EZLTFIZRLET,

£9-71 AEEERHES 1 —ILD API—&

API

siBA

RM_MOTOR_SENSE_INDUCTION_Open

AEEERHED 2 —LERE F—TV) LET,

RM_MOTOR_SENSE_INDUCTION_Close

AEREREED1—ILERT (V8—X) LFET.

RM_MOTOR_SENSE_INDUCTION_Reset

AEEERHED 2 —LEJEY FLET,

RM_MOTOR_SENSE_INDUCTION_Curre
ntSet

AESNE-BRIEZRELES.

RM_MOTOR_SENSE_INDUCTION_Speed
Set

RERFEESA) [radls]ER/ELFT
(BB HYARY MLTEEYR—)

RM_MOTOR_SENSE_INDUCTION_FlagPi
CtrISet

PIHIEIRB 7SV E&RELET,

RM_MOTOR_SENSE_INDUCTION_Angle
SpeedGet

R ShREREE - BEEZRELET,

RM_MOTOR_SENSE_INDUCTION_Estim
atedComponentGet

BREPONSA—ET—E2ZRELES.
(FELYRY MLTIFEYR—F)

RM_MOTOR_SENSE_INDUCTION_Param
eterUpdate

AEREEDA—ILTERTDINIA-FZEEHLE
EE

RM_MOTOR_SENSE_INDUCTION_Intern
alCalculate

REERZERELET

RM_MOTOR_SENSE_INDUCTION_Angle
Adjust

MECIES | EAAMBERELEF T,

RM_MOTOR_SENSE_INDUCTION_Encod
erCyclic

EREEHERE Y IAANEEFEHBLET,
(FEEUHARY FILTIRIEYR—F)

RM_MOTOR_SENSE_INDUCTION_InfoGe
t

FEE XYV IL—YavA—TUIL—TERE
mIFLET,

RM_MOTOR_SENSE_INDUCTION_Cyclic
Process

R—ILt oY FRROERHEERE Y AHNEEE
BLEI,
(FELYRY FLTIHEYR—F)

RM_MOTOR_SENSE_INDUCTION_Senso
rDataSet

FEEHYANTE2ERELFET.
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2026.06.30

RENESAS

Page 116 of 155



KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control &) —XH

9.11.4 &K - THIEHR

AERERHES 2 —ILOBERK - EH—EZUTITRLET,
= 9-72 AEMARERBEED 2 —ILABER - ZH—% [1/2] (rm_motor_angle_api.h)

BERA AN i BA
motor_angle _cfg_t *p_context EHRa—IUANYIOBEBAIVTERNERT FL
R
*p_extend A—H¥HREIV T4 FaL—La EERSER
7 RKLZR
motor_angle_current_t id dE8ER [A]
iq q EER [A]
motor_angle_voltage ref | vd d BEEIERE [V]
erence_t _
vq qEEEERE [V]
motor_angle_ad_data_t | sin_ad_data FEL Y sin ANE
cos_ad_data FE+t o cos ANfE

motor_angle_encoder_in
fo_t

e_adjust_status

5 ERAAMERT—H2 R

ul_adjust_count_full

Sl EAANIERERA Y 5 T IVIER

e_open_loop_status

FEE YFYUIL—Tay
F—TIoN—TRAT—482

f _openloop_speed

FELUHYFY)ITL— 3y
F—ToN—THEEER

f _openloop_id_ref

FEtL oYX ITL—Yay
F—TUI—T dBHERIESE [A]
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2026.06.30

Page 117 of 155

RENESAS




KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control &) —XH

£9-73 AEEERHBES 1 —ILRAEBEK -

Z#—E [2/2] (rm_motor_angle_api.h)

BERA AN =58
motor_angle_api_t *open A—TONBEHT FLR
*close I O0—XNEEHKT FLR
*reset Jty FLIEBEET FL R
*currentSet EREXRTEEKT FLR
(BB HYRY FILTIEIEYR—F)
*speedSet EERSEESA) [rads|REMBAHBT7 FLR
(FEEUYRY FILTIEIEYR—F)
*flagPiCtrlSet Pl #IfHRAIE 7 5 VR EBH7 FLX

(FEB LYY MLTIEEYER—)

*internalCalculate

REEEREHT LA

*angleSpeedGet

AEERERHERGE#TY LR

*angleAdjust

MBS EAHBEHT FL R

*encoderCyclic

I a—5RANERHT FLR
(FELHYRY FILTIRIEYR—F)

*cyclicProcess

FEANERE# T FL R

*sensorDataSet

FELOHANEREBRHTFLR

*estimatedComponentGe
t

HEHFRIGEBT FLR
(FEBLUYARY MLTIEEYER—)

*infoGet FEr oYX IL—avF—TUIL—TF
WEGEHT FL R

*parameterUpdate AEMEEREES 1 —ILASA—2BHEKT K
LR

motor_angle_instance_t | *p_ctrl AEREREED 21— ILEREHEEART7 FLX

*p_cfg AE/EERBES2—LaYIsFal—3Y
BIBEAXRT FL R

*p_api AEMEEREES 1—)L APl B%7 FLRAEERK

7 RLZR
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#9-74 RE - AEREED 21— ILRAEER - THH—E[1/3] (rm_motor_sense_induction.h)
BERA AN 5B
motor_sense_inductio | ul_speed_detection_c | EEBRHEBHDI U Z

n_extended_cfg_t

ount

ul_get timing_count

TR UERREI EH

f_current_frequency

EE.I)IL%IH&[]J—.I R [kHz]

u2_signal_error_limit

FEL Y ANLET S —HIRE

f_speed_Ipf EE LPF 23

f_reference_voltage BEXEESE V]

f_ad_conversion_scale | AID X 4 —)L

f openloop_speed_rp | ¥ ¥ U I L—LavBA—TUIL—TEE

m

(B A) [rpm]

f_openloop_id_ref

Xy )IL—>avBA—ToIL—T d@%E
RIETE [A]

u2_angle_adjustment_
time

MILES| EAAERM (HV 2 M)

ul_induction_polepair | FFE&Et o HiBxtEk

s

ul_motor_polepairs E—A1BxE
e_loop_mode R HI G - ALE S EER

e_calibration Fy)IL—2a VEMEEIR (B &%)
motor_sense_inductio | f_maximum ?%?X{EEE?IJ
n_correct_data_t f_maximum_average BRKXEFHE
f_maximum_phase ?Erne—jihﬁﬁﬂﬁll
f_maximum_phase_av | BR{G®RAXLIFAF{E
erage
f_minimum G a/MEEZSI
f_minimum_average ?EFE'E—/J\fl'E:Fi’JfE
f_minimum_phase BE/IMIEERS
f_minimum_phase_av ?%?/J\14$qui’]1'§
erage
f_integral B EES

f_integral_average

BRETHIE

f_temp_maximum

RKE—REER

f_temp_maximum_pha
se

RALEE—FRER

f_temp_minimum

=/ME—FREFR

f_temp_minimum_pha
se

=/MIBIE—FREFA

f _temp_integral

BHERE—RERER
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# 9-75 RE - AEREE D 21— ILRAEER - THH—E[2/3] (rm_motor_sense_induction.h)

BErA

AN

B

motor_sense_inductio
n_information_t

f_position_radian

IEEER [rad]

f _speed_radian

REFRRETA) [rad/s]

f_angle_openloop

F—TUII—THAEER [rad]

f_speed_openloop

A—TUIL—TEHEEERESRA) [rad/s]

motor_sense_inductio
n_instance_ctrl_t

open

EDa—IIA—TUER

f_angle_radian

BRHAE [rad]

f_adc_scaling

AD ZE}RHF—1) 4

f sense_sin_adc

FBLUYsSinEEANIE

f sense_cos_adc

FEL VY cosEBEANIE

ul_correct_status

Fr)IL—> 3 VIFERRMEBRT—42 R

ul openloop_trigger

F—ToN—TEERIB U A

ul sensor_count

+ oY A A EGFE

ul_calibration_status

FrUyIL—YavRT—42R

ul_calibration_count

Frl)yJL—>3rEHK

u2_signal_maximum_
difference

sin/cos EBERAXEH

ul_speed_calculate_c
ounter

REEERAAI A

ul_angle adjust_statu
s

VS| EZAART—H R

u2_get_adc_count

A/D ERER1G[E %

u2_angle_adjustment_
count

SlEAAFLREAIVE

ul_angle_adjustment_
flag

MBI EAARTI ST

s2_cycle_counter

AID EHSETEIYRAH NI B

f_pre_position_radian

AIEGIERSR [rad]

Sin

sin ESAXv)IL—2a v T—2HBERK

Cos

CosfEBERFYy )T L—2arT—41EER
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#9-76 EE - HFEREE Y 12— I/LRABER - £H—E[3/3] (rm_motor_sense_induction.h)

BErA

AN

B

motor_sense_inductio
n_instance_ctrl_t

f add_cos_sin_maxim
um

cos/sin EEMEERKIE

f_add_cos_sin_minimu
m

cos/sin {E S MEE&/IME

f sub_cos_sin_maxim
um

f sub_cos_sin_minimu

m
f_sin_offset sinf§8x7tv bk
f_cos_offset cos &84 7t v b
f_sin_gain Sinf§87 4>
f cos_gain cos E/7A

f_induction_phase_off
set

sin/cos EB A 7w k

f add_cos_sin_gain

cos/sinEBmMES 1 >

f sub_cos_sin_gain

cos/sinfE8E=nNT 4 >

current

REWMSFEEL VY IEHR

previous

RIERGEE L U 1FR

f_position_offset radia
n

SfIEA 7w bk [rad]

f_current_ctrl_period

ERHEIEHRER [kHz]

f_openloop_speed

F—TUN—TEEERE

u2_adc_sample_count

AD ZSETEIYRAHNI B

f_calibration_period

Fy)IJL—2avEA#

f_get _adc_resolution

sin/cos {§5 A/D f#1&E

f_inverse_polepairs

TS ExHEER CBRR)

e _loop_mode

REIEFIEY Y A

e_move_mode

BEE—F

*p_cfg

AVI747L—Ya vERBERSEARS
3
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9115 ¥4/ AOF

& - JIENRER

AERERHES2—IILOTI0 - JIEEF-—EZUTITRLET,
x9-77 AEREREE 21—/ 0—E [1/2]

TION_CALCULATE_SIX

T774IL% E&ZA=E E&EIE e
rm_motor_se (‘M' << 24U) |
nse_inductio | MOTOR_SENSE_INDUC | (T' << 16U) | | o . 4=
n.c TION_OPEN (‘'S' << 8U) | F—T iR
('lI'<< 0V)
MOTOR_SENSE_INDUC
TION_QUARTER 0.25F 14
MOTOR_SENSE_INDUC —
TION_FLAG_CLEAR ou 739907
MOTOR_SENSE_INDUC N
TION_FLAG_SET v 737wk
MOTOR_SENSE_INDUC - _
TION_CW 0 BFEt A M [EER
MOTOR_SENSE_INDUC - _
TION_ COW 1 KREFETA M EER
MOTOR_SENSE_INDUC | 3.141592653 | _
TION_ONEPI 5F
MOTOR_SENSE_INDUC | 297 ’
TION_TWOPI g.;41592653 2n
MOTOR_SENSE_INDUC | 3.141592653 | _ .,
TION_HALF_PI 5F * 0.5F
MOTOR_SENSE_INDUC
TION_OPENLOOP_INAC | 0 F—ToIL—TEEME
TIVE
MOTOR_SENSE_INDUC
TION_OPENLOOP_ACTI |1 F—ToIL—TEE
VE
MOTOR_SENSE_INDUC e
TION_CALCULATE KHz | t000-0F kHz=Hz Z A
MOTOR_SENSE_INDUC
TION_CALCULATE_360 360.0F 360
MOTOR_SENSE_INDUC
TION_CALCULATE_60 60.0F 60
MOTOR_SENSE_INDUC
TION_CALCULATE_QUA | 0.25F 1.4
RTER
MOTOR_SENSE_INDUC
TION_CALCULATE_HAL | 0.5F 1.2
F
MOTOR_SENSE_INDUC (N“Q%T%FE)—SCE
— R 4\ =5r—
EION_CORRECT_ANGL TION. TWOP 45 E5n (BRA)
| / 8.0F)
MOTOR_SENSE_INDUC | . . 5
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£0-78 AEREREE 21—/ 0—F [2/2]

744

<7 0%

EEIE

ikl

rm_motor_se
nse_inductio
n.c

MOTOR_SENSE_INDUC
TION_PREPARED

Fry)TL—a V&R

MOTOR_SENSE_INDUC
TION_RUNNING

Fv1) T L— 3 VRS

MOTOR_SENSE_INDUC
TION_CORRECT_FINIS
H

X)) IJL—LaVIEERT

MOTOR_SENSE_INDUC
TION_ERROR_FINISH

Fv)IJL—30IT5—8T

MOTOR_SENSE_INDUC
TION_INIT

FryIJL—La vyt

MOTOR_SENSE_INDUC
TION_DATA_GET_ERR_
CORRECT

I5—fES

MOTOR_SENSE_INDUC
TION_RESULT_JUDGE

Fr)ITL—2 3 UERHESF

MOTOR_SENSE_INDUC
TION_CALIB_SEQ_FIN

Fr)IL—2aviT

MOTOR_SENSE_INDUC
TION_CALIBRATION_NO
NE

vy )TL— 3 VEHME

MOTOR_SENSE_INDUC
TION_GET_SIGNAL_1ST

MOTOR_SENSE_INDUC
TION_GET_SIGNAL_2N
D

MOTOR_SENSE_INDUC
TION_GAIN_CORRECTI
ON

A UFHIETR

MOTOR_SENSE_INDUC
TION_GET_PHASE_DAT
A

T —2INE

MOTOR_SENSE_INDUC
TION_PHASE_CORREC
TION

B IE

MOTOR_SENSE_INDUC
TION_CALIBRATION_FI
NISH

Fv)IL—3U8KT
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& 9-79 AEREREFIZEA—E (rm_motor_angle_api.h)

HIZR %

AN

{

E

B

motor_sense_enc
oder_angle_adjus
tt

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST 9
0_DEGREE

FEAGIE 90 EA MG EAH

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST_0
DEGREE

MEAGIE 0 EAREIEAH

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST_F
INISH

MEAGIES| EAHET

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST
OPENLOOP

Xy )IJL—>avir—JUIIL—TEE

motor_angle_ope
n_loop_t

MOTOR_ANGLE_OPEN_
LOOP_INACTIVE

F—ToN—T8E7IT147

MOTOR_ANGLE_OPEN_
LOOP_ACTIVE

A—TII—TEEmh

motor_angle_erro
rt

MOTOR_ANGLE_ERRO
R_NONE

FEtL XYY IL—YavIs—

MOTOR_ANGLE_ERRO
R_INDUCTION

FBEUYFYYTL—PavT—4W
BEH

ki

motor_sense_in
duction_loop_t

% 9-80 AEREREE D 1 —I)LAFIEA—E (rm_motor_sense_induction.h)
AN & Bk
MOTOR_SENSE_INDUCTION _ 1R [ )
LOOP_SPEED
MOTOR_SENSE_INDUCTION _ 7 & il fi

LOOP_POSITION

motor_sense_in
duction_calibrati
on_t

MOTOR_SENSE_INDUCTION_

CALIBRATION_DISABLE

Fr)yIL—avEY

MOTOR_SENSE_INDUCTION_

CALIBRATION_ENABLE

Fy)IL—2avEH

motor_sense_in
duction_mode_t

MOTOR_SENSE_INDUCTION _ EAE R
MODE_INIT

MOTOR_SENSE_INDUCTION_ J— hBF
MODE_BOOT

MOTOR_SENSE_INDUCTION_ EnLd:ss

MODE_DRIVE

RO1AN6842JJ0122 Rev.1.22

2026.06.30

RENESAS

Page 124 of 155



KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control ) — X F

10. INS A —B DEHTE

10.1 #=E

AYUTLNTAYTFLTIE, FSPAV T4 FaL— 3 ZAVSIETEED 2 —ILDORBEINT A—FDF]
HERENTZAET . EESN-PHEIX. 03— FOEREIZ common_data.c/h, BT hal_data.c/h [CEE)
MIZRBEINET, RESNLNASA—F([TEFHFORZED 21— /ILOMIELNETEY - BERKIZKRES
., EROUVEBIZFERAINLET,

—EDINTA—R(E, RMW G EDNSEMICEENAIETT ., WHR/ANTA—RICBHLTIL 953 ELSH
LTLEEWL, Fz. NSA—FFHOREICEAL TIETRMW OEY HRWLERBAZEZSEB L T Za0Y,

102 A VR TI—REDA—ILOBFENRNTA—2ND—F
AVBITI—RED1—ILDERFENTA— 2B EMPREBEELUTICRLET, /AT A=FEFTONRT 14
TEYERETBHCENTEET, ULTETOHOFSP ELa—IILTRETT,

% 10-1 Configuration Options (rm_motor_induction)

r7avs S

Limit of over current (A) HERNCOEZBZSE. PWMEAR— FAF JIZHRES
nEJ,

Limit of over voltage (V) AN—BREENCDEEZEZDHE. PWM HAR— D
TIICEESNET,

Limit of over speed (rpm) EERENCDEEREZ D E. PWM EHAR— AT TIZHE
ENnFEJ,

Limit of low voltage (V) AVN—FBREENCOEZTES E. PWM HEAKR— kA
FIICHRESNET,

Callback ETa—ILNy I B

& 10-2 Configuration Options #JEA{E [1/2] (rm_motor_induction)

TT7avsk RAGBT2 RA6T3 RA4T1
Limit of over current (A) | 1.8 1.8 1.8
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 #J#A{E [2/2] (rm_motor_induction)

TT7avd RA8T1 RA8T?2

Limit of over current (A) 1.8 1.8

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 HEHIFHES A —ILDBE/NTA—2ND—&

BEFHES A —ILOBRE/NTA—F B ENBAREELZLUTICSRLET,
% 10-4 Configuration Options (rm_motor_speed)

FToavs

Common | Position support

{1 AT A& IR

General | Speed control period (sec)

1R FEE il 10 &) #A[sec)

General | Step of speed climbing (rpm)

REELEHOR T v TEGFEA) rpm], IHE
EHET
CHEICE > TEEZHBLES,

General | Maximum rotational speed (rpm)

RAEEHEWA) [rpm]

General | Speed LPF omega

EE LPF EHRKE [Hz)

General | Limit of g-axis current (A)

qEERY IV bk [A]

General | Step of speed feedback at open-loop

FA—TUIN—THESEERTY JHEHE
EIZxT 2ENE%H%E)

General | Natural frequency

NELREA T —/\OEFIREIZ

General | Open-loop damping

F—TIN—THEE D JHIEHDZER

General | Flux weakening

5 O BE R | 1 D 4R

General | Torque compensation for sensorless transition

oY LR Y B ZHIEDFER

General | Speed observer

REF TH—NNEBEOHFD EHERRL
ij—o

General | Selection of speed observer

REF TV —N\OBEEERLEYS,

General | Control method

ar bA—)LAKXDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

d MEREREMER T v 7 [A/Imsec]

Open-Loop | Step of d-axis current descending

dBMERESEBREXT v T [Almsec]

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

qBMEREREREX T Y T [A/msec]

Open-Loop | Reference of d-axis current

F—T I —THlEE d ERESE [A]

Open-Loop | Threshold of speed control descending

d BhE 15 T BRI B iA = B (B A ) [rpm)

Open-Loop | Threshold of speed control climbing

d S5 T B0 F B4R 2 B (B A ) [rpm)

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

oY LR Y E 2 NERRRE [s]

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

oY LRGIEY Y B R ATRE R E(BER
) [degree]

Design parameter | Speed Pl loop omega

EEFIHREARB KRS Hz]

Design parameter | Speed Pl loop zeta

EEHIHRBERE

Design parameter | Estimated d-axis HPF omega

d SREFEEEE HPF 1w b4 JEIRE [Hz]

Design parameter | Open-loop damping zeta

F—TON—TFE L JHIERTRE

Design parameter | Cutoff frequency of phase error LPF

RIHAERE LPF Ay M4 JAIKE [Hz]

Design parameter | Speed observer omega

BREA THF—n\Hy M TEIRY [HZ]

Design parameter | Speed observer zeta

REL T — \BERR

Motor Parameter | Pole pairs

EEIE

Motor Parameter | Resistance (ohm)

EHIE [ohm]

Motor Parameter | Inductance of d-axis (H)

d#+f 25949 2R [H]

Motor Parameter | Inductance of g-axis (H)

q#1A A2 2UR [H]

Motor Parameter | Permanent magnetic flux (Wb)

SHREREL [Wh]

Motor Parameter | Rotor inertia (kgm”2)

A4 F—x [kgm"2]
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# 10-5 Configuration Options #]H#A{E [1/2] (rm_motor_speed)

TT7avs RA6T2 RA6T3 RA4T1
Common | Position support Enable Enable Enable
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) 4000.0 4000.0 4000.0
General | Speed LPF omega 10.0 10.0 10.0
General | Limit of g-axis current (A) 1.8 1.8 1.8
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 Enable Enable Enable
General | Selection of speed observer Normal Normal Normal
General | Control method PID PID PID
Open-Loop | Step of d-axis current climbing 0.3 0.3 0.3
Open-Loop | Step of d-axis current descending | 0.3 0.3 0.3
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 500 500 500
descending
Open-Loop | Threshold of speed control 400 400 400
climbing
Open-Loop | Period between open-loop to 0.025 0.025 0.025
BEMF (sec)
Open-Loop | Phase error(degree) to decide 10 10 10
sensor-less switch timing
Design parameter | Speed Pl loop omega 12.0 12.0 12.0
Design parameter | Speed Pl loop zeta 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF 25 25 25
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 100.0 100.0 100.0
Design parameter | Speed observer zeta 1.0 1.0 1.0
Motor Parameter | Pole pairs 4 4 4
Motor Parameter | Resistance (ohm) 0.84 0.84 0.84
Motor Parameter | Inductance of d-axis (H) 0.0011 0.0011 0.0011
Motor Parameter | Inductance of g-axis (H) 0.0011 0.0011 0.0011
Motor Parameter | Permanent magnetic flux 0.00623 0.00623 0.00623
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041 0.0000041
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# 10-6 Configuration Options #1H#A{E [2/2] (rm_motor_speed)

TT7avd RA8T1 RA8T2
Common | Position support Enable Enable
General | Speed control period (sec) 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 0.5
General | Maximum rotational speed (rpm) 4000.0 4000.0
General | Speed LPF omega 10.0 10.0
General | Limit of g-axis current (A) 1.8 1.8
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 Enable Enable
General | Selection of speed observer Normal Normal
General | Control method PID PID
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 500 500
descending
Open-Loop | Threshold of speed control 400 400
climbing
Open-Loop | Period between open-loop to 0.025 0.025
BEMF (sec)
Open-Loop | Phase error(degree) to decide 10 10
sensor-less switch timing
Design parameter | Speed Pl loop omega 12.0 12.0
Design parameter | Speed Pl 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 100.0 100.0
Design parameter | Speed observer zeta 1.0 1.0
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 0.84 0.84
Motor Parameter | Inductance of d-axis (H) 0.0011 0.0011
Motor Parameter | Inductance of g-axis (H) 0.0011 0.0011
Motor Parameter | Permanent magnetic flux 0.00623 0.00623
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041
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10.4

EREHHES A —ILOBENSTA—E2D—

ERFIHED 2 —ILORE/NT A —52 8 L HE ETEEU\'FLTL,iT

%= 10-7 Configuration Options (rm_motor_current)

FTavs

RE

General | Shunt type

v MERZWS DAVWTERREZT S0 %
L#R LiTo

General | Current control decimation

B EHE RG] E m%

General | PWM carrier frequency (kHz)

PWM F+ 1) 7 BliREL [kHz]

General | Input voltage (V) ARDER [V]
General | Sample delay compensation HUTIBEBEOEY EBHEERLET,
General | Period magnification value BEREMEROEIAGEE

General | Voltage error compensation

BEEREWREOAN EHEERLET,

General | Voltage error compensation table of | EENEFEBERWETF—IIL 1
voltage 1

General | Voltage error compensation table of | EFDEFBEMFIET—JIL 2
voltage 2

General | Voltage error compensation table of | EBFDEFBEHET—JIL 3
voltage 3

General | Voltage error compensation table of | EENEEBEMETF—JIL 4
voltage 4

General | Voltage error compensation table of | EENEFEBEMETF—JIIL 5
voltage 5

General | Voltage error compensation table of | EROEEREFET—JIL 1
current 1

General | Voltage error compensation table of | EROEEREMFIET—IIL 2
current 2

General | Voltage error compensation table of | EROEEREMIET—TIL 3
current 3

General | Voltage error compensation table of | ERDEEFBREWMET—IIL 4
current 4

General | Voltage error compensation table of | EFNDEFBREMIET—JILS
current 5

Design Parameter | Current Pl loop omega ERHHRESRRERY [Hz]
Design Parameter | Current Pl loop zeta B HERER R

Motor Parameter | Pole pairs 1B %t #

Motor Parameter | Resistance (ohm)

EHE [ohm].

Motor Parameter | Inductance of d-axis (H)

deh/ > 5522 R [H].

Motor Parameter | Inductance of g-axis (H)

qQEhA VAR UR [H].

(Wb)

Motor Parameter | Permanent magnetic flux

SHATHEREL [Wh.

Motor Parameter | Rotor inertia (kgm”2)

1T — % [kgm"2].
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%z 10-8 Configuration Options ##A{E [1/2] (rm_motor_current)

TT7avs RABT2 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 Pl loop zeta 1.0 1.0 1.0
Motor Parameter | Pole pairs 4 4 4
Motor Parameter | Resistance (ohm) 0.84 0.84 0.84
Motor Parameter | Inductance of d-axis (H) 0.0011 0.0011 0.0011
Motor Parameter | Inductance of g-axis (H) 0.0011 0.0011 0.0011
Motor Parameter | Permanent magnetic flux | 0.00623 0.00623 0.00623
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041 0.0000041
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% 10-9 Configuration Options ##A{E [2/2] (rm_motor_current)

TT7avsg RA8T1 RA8T2
General | Shunt type 2shunt 2shunt
General | Current control decimation 0 0
General | PWM carrier 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) 0.84 0.84
Motor Parameter | Inductance of d-axis (H) 0.0011 0.0011
Motor Parameter | Inductance of g-axis (H) 0.0011 0.0011
Motor Parameter | Permanent magnetic flux | 0.00623 0.00623
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041
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105 MIBEHIHMES 2 —ILDBRENSTA—FD—F
MEREMES 1A —ILOBRENTA—F L LMPAREELTLUTITRLETS,
% 10-10 Configuration Options (rm_motor_position)

T avsg kS
General | Position dead band METY FNU K
General | Position band limit MERE Y D&

General | Speed feedforward ratio

EEI—FI74+7—Fit

General | Encoder counts per one rotation

E—4A—FAIT>va—5hH %

General | Position omega

SERIEHERREKE [Hz]

General | Period of speed control (sec)

EEREERITEH [s]

IPD | IPD LPF

IPD LPF A2 (%R

IPD | Position Kp ratio

A& Kp kb

IPD | Position feedforward ratio

METs— KT+ T—FEb

IPD | Speed K ratio

HE KL

IPD | Error Limit #1 I 5 —HIRE 1

IPD | Error limit #2 I 5—HIRIE 2
IPD | LPF omega LPF E & BR# [HzZ]
IPD | LPF zeta LPF BEEH

Position Profiling | Interval time

(LB IS E E W5 e

Position Profiling | Accel time

PR [s]

Position Profiling | Maximum accel time

RAIMERERERE/ NS A —4

Position Profiling | Acceleration maximum speed

[rpm]

Position Profiling | Update step of timer

MEBE7OT7 74 IIVEHREH [s]

Motor Parameter | Pole pairs

EXIE

Motor Parameter | Resistance (ohm)

EHE [Q]

Motor Parameter | Inductance of d-axis (H)

d#1 5943 2R [H]

Motor Parameter | Inductance of g-axis (H)

qQ¥EA 595 R [H]

Motor Parameter | Permanent magnetic flux (Wb)

SRAHER B [Wh]

Motor Parameter | Rotor inertia (kgm”2)

A4 F+—2 v [kgm”2]

METO 774 LeEREEREEA)
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% 10-11 Configuration Options #FHAE [1/2]

rm_motor_position)

FTalk RAGT2 RA6T3 RA4T1
General | Position dead band 1 1 1
General | Position band limit 3 3 3
General | Speed feedforward ratio 0.8 0.8 0.8
General | Encoder counts per one rotation | - - -
General | Position omega 4.0 4.0 4.0
General | Period of speed control (sec) 0.0005 0.0005 0.001
IPD | IPD LPF Disable Disable Disable
IPD | Position Kp ratio 0.3 0.3 0.3
IPD | Position feedforward ratio 0.0 0.0 0.0
IPD | Speed K ratio 2.0 2.0 2.0
IPD | Error Limit #1 10.0 10.0 10.0
IPD | Error limit #2 0.2 0.2 0.2
IPD | LPF omega 500.0 500.0 500.0
IPD | LPF zeta 1.0 1.0 1.0
Position Profiling | Interval time 400 400 400
Position Profiling | Accel time 0.3 0.3 0.3
Position Profiling | Maximum accel time 11077.904 11077.904 11077.904
Position Profiling | Acceleration maximum 4000.0 4000.0 4000.0
speed
Position Profiling | Update step of timer 0.0005 0.0005 0.001
Motor Parameter | Pole pairs 4 4 4
Motor Parameter | Resistance (ohm) 0.84 0.84 0.84
?{I_'(;tor Parameter | Inductance of d-axis 0.0011 0.0011 0.0011
(l\|/l_|c))tor Parameter | Inductance of g-axis 0.0011 0.0011 0.0011
Motor Parameter | Permanent magnetic 0.00623 0.00623 0.00623
flux (Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041 0.0000041
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# 10-12 Configuration Options #EA{E [2/2] (rm_motor_position)

T avk RA8T1 RA8T2
General | Position dead band 1 1
General | Position band limit 3 3
General | Speed feedforward ratio 0.8 0.8
General | Encoder counts per one rotation | - -
General | Position omega 4.0 4.0
General | Period of speed control (sec) 0.0005 0.0005
IPD | IPD LPF Disable Disable
IPD | Position Kp ratio 0.3 0.3
IPD | Position feedforward ratio 0.0 0.0
IPD | Speed K ratio 2.0 2.0
IPD | Error Limit #1 10.0 10.0
IPD | Error limit #2 0.2 0.2
IPD | LPF omega 500.0 500.0
IPD | LPF zeta 1.0 1.0
Position Profiling | Interval time 400 400
Position Profiling | Accel time 0.3 0.3
Position Profiling | Maximum accel time 11077.904 11077.904
Position Profiling | Acceleration maximum 4000.0 4000.0
speed
Position Profiling | Update step of timer 0.0005 0.0005
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 0.84 0.84
?ﬂlc;tor Parameter | Inductance of d-axis 0.0011 0.0011
?/IH(;tor Parameter | Inductance of g-axis 0.0011 0.0011
Motor Parameter | Permanent magnetic 0.00623 0.00623
flux (Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041
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106 FSANEDA—ILDEBEINTA—FIND—&
EEELUTIZRLET,

FSANED1—ILOBEE/NT A —2 B &R

% 10-13 Configuration Options [1/2] (rm_motor_driver)

AFToavs

RE

Common | ADC_B Support

ADC B {#f:&ER

Common | Shared ADC support

ADC &z 7— KRES 21— LERER

Common | Supported Motor Number

HHEE— 2 WHRE

General | Shunt type B A EER
General | Modulation method ZER A R EIR

General | PWM output port UP

U7 v/s—F7—LHk—k

General | PWM output port UN

b ERTE
UMO—7—7—LKR—FERE

General | PWM output port VP

V7 vIN—F—LKR—F&RE

General | PWM output port VN VHEBA—7—7—LiR— FEE
General | PWM output port WP W7 v /=7 —LiR— FEFE
General | PWM output port WN WHA—7—7—LEKR— FERE

General | PWM Timer Frequency (MHz)

PWM 4 4 < &%k [MHz]

General | PWM Carrier Period (Microseconds)

PWM F 1) 7EHA [us]

General | Dead Time (Raw Counts)

Ty K24 LAY ME [Raw Counts]

General | Current Range (A)

BRBEHL VD [A]

General | Voltage Range (V)

BEEBHEL D V]

General | Counts for current offset measurement

A7ty FIRGREERK

General | A/D conversion channel for U Phase current

UHEREBE AD Fv U RILES

General | A/D conversion channel for W Phase current

W HERBHE AD Fy¥ U RILEE

General | A/D conversion channel for Main Line Voltage

A VN—2 BIREEHRE AD Fv o RILE

=

General | A/D conversion channel for V Phase current

VEERBHEAD Fy o RILES

General | A/D conversion channel for sin signal

SinfEE®HE AID Fv¥ o RILEES

General | A/D conversion channel for cos signal

cos EERHE AID F¥ U RILBE

General | Using ADC scan group

T BADC ED1a—ILDARAT v
TN—THREERBLET,

General | A/D conversion unit for U Phase current

U BREHREHE ADC 1=vhBS

General | A/D conversion unit for W Phase current

W HEREH ADC 2 =y+ES

General | A/D conversion unit for main line voltage

AON—2BIREEHRE ADC 1=vrEE

General | A/D conversion unit for V Phase current

V {#HEHREE ADC 2=y ES

General | A/D conversion unit for sin signal

sin S8+ ADC 1=vhEE

General | A/D conversion unit for cos signal

cos E5#H ADC A =v+&EE

General | ADC interrupt module

B AAERESES ADC ED 21— LB S

General | Adjustment value to current A/D

Tt A/D FAZ{E(1shunt B)

General | Minimum difference of PWM duty

PWM T a1—T1D&/MNE(1shunt )

General | Adjustment delay of A/D conversion

ADC D EfZ:EIE(1shunt )

General | 1shunt interrupt phase

1shunt B A/D ZEHHE(UVW)

General | Input Voltage (V)

A N—2BREEAAE

General | Resolution of A/D conversion

A/D O N—7A 5 fREE

General | Offset of A/D conversion for current

ADaVIN—RZAAF Ttk

General | Conversion level of A/D conversion for voltage

BEEHBRLANIILGEEIL 1.0)
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%% 10-14 Configuration Options [2/2] (rm_maotor_driver)

rTavsd AE
General | GTIOCA stop level 7 —LELERLANL
General | GTIOCB stop level T7—LELEBELANL
Modulation | Maximum duty PWM KT a1—T«
TY R LERV-RRKTa1—T1
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# 10-15 Configuration Options #JHA{E [1/4] (rm_motor_driver)

TT7avsk RAGT2 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_I0_PORT | BSP_IO_PORT | BSP_IO PORT
_11 PIN_05 _04_PIN_08 _04_PIN_08

General | PWM output port VP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
11 PIN_06 _01_PIN_03 _01_PIN_03

General | PWM output port VN BSP_IO_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_I0_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 Ver.1: 10 16 16

signal Ver.2: 18

General | A/D conversion channel for cos | Ver.1: 27 6 6

signal Ver.2: 11

General | Using ADC scan group 0 - -
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# 10-16 Configuration Options #)HA{E [2/4] (rm_motor_driver)

TT7avd 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_I0_PORT | BSP_IO_PORT
_01_PIN_15 _06_PIN_05

General | PWM output port UN BSP_I0_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_IO_PORT | BSP_IO_PORT
_01 PIN_14 _06_PIN_02

General | PWM output port WP BSP_1I0_PORT | BSP_IO_PORT
_03_PIN_00 _06_PIN_12

General | PWM output port WN BSP_I0_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 19 14

signal

General | A/D conversion channel for cos | 20 21

signal

General | Using ADC scan group - 0
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# 10-17 Configuration Options #)EA{E [3/4] (rm_motor_driver)

FTalk RAGT2 RA6T3 RA4T1
General | A/D conversion unit for U Phase | - 0 0
current
General | A/D conversion unit for W - 0 0
Phase current
General | A/D conversion unit for main line | - 0 0
voltage
General | A/D conversion unit for V Phase | - - -
current
General | A/D conversion unit for sin - 0 0
signal
General | A/D conversion unit for cos - 0 0
signal
General | ADC interrupt module - 1st 1st
General | Adjustment value to current A/ID | - - -
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 Ox7FF Ox7FF OX7FF
current
General | Conversion level of A/D 1.0 1.0 1.0
conversion for voltage
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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# 10-18 Configuration Options #JHA{E [4/4] (rm_motor_driver)

TT7avd RA8T1 RA8T2
General | A/D conversion unit for U Phase | 0 -
current
General | A/D conversion unit for W 0 -

Phase current
General | A/D conversion unit for main line | 0 -
voltage

General | A/D conversion unit for V Phase | - -
current
General | A/D conversion unit for sin 0 -
signal
General | A/D conversion unit for cos 1 -
signal
General | ADC interrupt module 1st -
General | Adjustment value to current A/ID | - -
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 Ox7FF Ox7FF

current

General | Conversion level of A/D 1.0 1.0

conversion for voltage

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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10.7 AEEERHEEDA—ILORENSA—4ND—8

AEIRERHED 1 —ILOERE/NT A —52 8 EHH

BREMEEUTICSRLET,

% 10-19 Configuration Options (rm_motor_sense_induction)

AT avs

kS

Control Type

175 HE IR

Frequency of current control (kHz)

PWM F 1) 7 REKRE [kHz]

Decimation of Interrupt

3R FEE 4 1E [ B3R 7

Counts to get signal

REMIERD B EE

Limit of signal error

REMIERT S —¥IERIE

Coefficient of speed LPF

EE LPF %%k

A/D reference voltage

ADD EEEX [V]

A/D conversion scale

AD TR 7 — )L

Openloop speed (rpm)

F—T VL —TEERRE(#WA) [rpm]

D-axis current at openloop (A)

F—TUI—TdEER Al

Angle adjustment times

0— 45 AR EMC R R R E

Calibration enable ESHETEER
Induction sensor pole pairs FELUERH
Motor pole pairs E—2BxIE
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% 10-20 Configuration Options #HA{E [1/2] (rm_motor_sense_induction)

AT avsd RA6T2 RA6T3 RA4T1
Control Type Position Position Position
Frequency of current control (kHz) 20.0 20.0 10.0
Decimation of Interrupt 1 1 1
Counts to get signal 10 10 10
Limit of signal error 100 100 100
Coefficient of speed LPF 0.07 0.07 0.07
A/D reference voltage 3.3 3.3 3.3
A/D conversion scale 4095.0 4095.0 4095.0
Openloop speed (rpm) 6.0 6.0 6.0
D-axis current at openloop (A) 1.0 1.0 1.0
Angle adjustment times 512 512 512
Calibration enable Enable Enable Enable
Induction sensor pole pairs 4 4 4
Motor pole pairs 4 4 4

# 10-21 Configuration Options #)#A{E [2/2] (rm_motor_sense_induction)

TFalsk RAST1 RA8T2
Control Type Position Position
Frequency of current control (kHz) 20.0 20.0
Decimation of Interrupt 1 1
Counts to get signal 10 10
Limit of signal error 100 100
Coefficient of speed LPF 0.07 0.07
A/D reference voltage 3.3 3.3
A/D conversion scale 4095.0 4095.0
Openloop speed (rpm) 6.0 6.0
D-axis current at openloop (A) 1.0 1.0
Angle adjustment times 512 512
Calibration enable Enable Enable
Induction sensor pole pairs 4 4
Motor pole pairs 4 4
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10.8 fRERE/NT A —4
rm_motor_induction/Limit of over current

BERRENBETHIERERELEFT . [ANfE*sSrt(2)*15] NRESNET,

rm_motor_induction/Limit of over voltage
BEETRENDETIEEZRELEFT. FATHIERREICEHLETHRELTLESL,

rm_motor_induction/Limit of low voltage
BEERENBETHIEEZRELFT . AT HIERRRICAELETHREL TS,

10.9 PWM ¥+ |) PRIEBDER
PWM ¥+ 1) 7ERMDERZUTOREEELEELET,

rm_motor_driver/PWM Carrier Period
Fr ) 7HIEHBARZEZRELES,

rm_motor_current/PWM carrier frequency
Y UTRARBERELETS .

rm_motor_sense_induction/Frequency of current control (kHz)
Ty ) THERARERELET .

10.10 /NLRERAEDHRTE
AYUTNTATILTIE, WILRIBERERES AR E 2 BENSRETHENTEES, T4 ME
RS FILEF(MOD_METHOD_SVPWM)E Y £, ARIE FS 4 /VE S 12— )LD Modulation method
AT aVICKYERETEET,

NILRAREREREARE. ERRERCEREL-ISE . EEFAED 86%IHHISh ., E—2 B UGEEHL
HATEST . MEDOBERZFDICEA UN— I BIREEER(ERET ILENHYET . ERNINLEREHER
Li=m&. EEFIAERES ON—2BHREEICHLT 100%FIATEET,

rm_motor_driver/Maximum duty
RAKPWM Ta—Tath, @BEIX0.9375DFFLLTLLEZEW
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1011 €4 IN—RINTG A —4
10.11.1 Ty REAL
rm_motor_driver/Dead Time (Raw Counts)

A N—BR— FORKRE - FEFEICREB N, TY FRIALBEZEZIAIOAY Y FETHEELTL
a0, FIRIEE24<o 0y YA 120MHz DIBE 2.0us TIX 240 EH Y FET,

10.11.2 BT aA Y

rm_motor_driver/Current Range (A)
BROBHEL U CEHRELET, 0-3.3V T*8.25A(Peak to Peak T 16.5A)DIRE & 12 > TV B D H MCI-
LV-1 DHE#TT, Peak to Peak DIEZZRTE L TL &Ly,

3 10-22 MCI-LV-1 O EBFRIEE T4

IMEAHERE ADC ANQEXE ADC Zi#{E
+8.25A 3.3V 4095
0A 1.65V 2047
-8.25A oV 0

C T T et imerter semal
1
: — 00825 — 33V | — 4095 — 8.25A
1
I I
1001Q # io.ov - LE5V 1 # 2047 # £ 0.0A
1 . 1 R . X
: o25n -0.0825V Yooy aftect 00V 1 1A 0  Thschapers W g o5A
1
I e e e e e e ]
10-1 EBRBEHDEEDRN
10.11.3 BEERET A >

rm_motor_driver/Voltage Range (V)
ADC EE DR KMEADC ZTHE 4095)DE X, 4 UN—4BHGEE TRV ICHAET 2N ERODEHEH
FLET, MCI-LV-1 TlZ ADC EFE 3.3V T 7351V [CHHH T 5=, 7351 #H/EFLET,

5% 10-23 MCI-LV-1 D A v iN—43 BigEFEESTH

A oN—3BREEE ADC AN EEE ADC Z#i{iE
oV oV 0
73.51V 3.3V 4095
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10.11.4 BEELREHET—TIL

DA vN—2 T, BRERLIERAAVFUITHRETIN. Ty R A LEFv ) 7RBOEZEM
BREDTY FIALDOEEREMEZRANT, EEFHET —JTILEERLES . RAVFUIHRT
Bon-BEREBEOEBENIRDDE. FYMRNGEEMET —TIVICEKREATRLGENEGONET,

Fr-, HEEEEDNY IV MILUTOXTHETEEFT,

HEEEVIV N = (FvUTEAH kHzl x T F2 A LERE [us] + 1000) x A v/N\—52BE

BEE

O 0RFEDERE, Tu & Vulv-Vy, Iw-Vw) DEIFARBRMIZFE NG WNGEEE, EREORE, £
EROFEEERBLTHILHEL, T—TLERDIVELAHYET,

s o s =
BEBEN] T oo Yysyh

B R e s BRiESEAl

Lo/ | ERAOER

o - BETF—4

DEIvbk oo — -
B 102 HEBEEE Y Sy b, BERESEOBR
& 10-24 WEADER - EET— 2 REH
No rm_motor_current/Voltage error | rm_motor_current/Voltage error
' 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

RO1AN6842JJ0122 Rev.1.22

Page 145 of 155

2026.06.30 RENESAS




KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control ) — X F

10.12 E—R/IN\FA—4

E—SDEEA—HMD, E—FNFA—EDEHRATONGNEE, LCRA—FZAVTRLILGD
E—ANTA—FEEHBHIR/DIENTEFET, Fo, 7oRRI-—TZ2ANS LT, BENIZHEEE
REZR/HENTEEY, CCTHRALLFZR, BRBEMLGEEZEREY. FLE—FZRONCEHTE
EERLI., BBMLGHETHY . ERELCAEREZEEZEATHET ., COEH. ZROHGHAFET/INS
AR EERTAHRICIE. FEZERLLAERFEAVTRAEZT>TESL,

LCR *—4 (%, EHMIZREZ N1 DT, ERFRH L TIOHULRBS I +r—3I2057v T
SETIRETHTELTLES Y, £, 4FEEZHANT, JO—JDBREFEBTHE=H. A—ToHIELE
Da—FHEZHONLDHIToTLFEILY, HMIX, LCR A—2OFIRGRBAEZSHB LT ESLY,

Pole pairs

E—2DOBHABERTELEY . BT, BHZE 12 LEEEGYFET, E—200HEZSRLTCE
A

Resistance

LCR *—A2 THIET HBNERIE. E—2D=MHAHAMUVWDS5E, 22&EL, TA—T%DHIF
TLEEW, BHEZRODEEF. BERENRDOCRDE—FZANT. AIELET., Soh-EHREIL.
2HPDEFBIEREL>TVWEITDT, 12%2FB52ET, 1EPDE—SFDEBNELZBLIENTEE
T BONEERREZZEEDSA—INDE—FNSA—FDERMBEIZHKELTLESL, BRuIEFQELYE
ERS

Inductance of d-axis, Inductance of g-axis

LCR *—A2 THIET ABDERIE. E—2D=ZMHHABMUVWDS5L, 22EEL, TA—TEDHIF
TLEEL, SHBIE— FIX, BEAE@EREE— F(Ls)TITWET, FMAEARZEE. LCR A —42 O EKER
BEFSHB I,

BMEP o> YEL, RRESNDA VFVFVADRKELER/MEZAELEY, CDEE, HKED 1/2
M Lg ey, RMED 172 DIEMN LD £ Y FT,

BONEWWEVLQZERED 2 —I/ILDAqEhf U F 72 D RITHRELTLESW, BEIEHANYY—)T
ERR

Rotor inertia

E—SDOEEF-#MO/F—v BHE—A2F ZRELES, BEAUK, kgm?TY, BE. E—4%
SRt ShEEHICERAHY ES . AFZRY M FTHEEICE. EFRAIDOA F— v 3MATHREL TS
&L,

Nominal current

E—ADEBEREENME)EREL TS, BT UORT7TY, E—20RIRFLIIHGTEMICE
HINTLET,

Permanent magnetic flux

E—FOZHEABUVWOSE, 22FBY, #2ARA—TITOHIFTLEEN, HIZE UEEV
W&, A20R3—TDTO—TZHTT, EEZANDELSIICLET, E—2DHMOEICIT, EREET
BETELHE— 2 2RI TEREETEEGRSIES L. U-VIHOKRMEEBENELNET, REAEEEEV3
TEHZET, HHLYDHFEBEDE—VENFONET ., HRBEHY X, FEBE=-0Y OXNDL
ROGNFETHL, EREEZERAREDE KM [Hz]ITMBE L, w=2nf[CEEHZ, FEEE=2nfY &
BmY, XZEERL, EZRATHETHEHRERY WL EoNET,
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BMOXICE—S2EZRYMITERVGEDSEIZE, BERRIIENT, HEZBNOATORMALLGY
FIH, FTRECEIGSE., BERBERGEL THZMICKROLIFELERATEEY, FTELEEIZ,
UTD&ESGA A=V TERRENMEONFTA, COEE, ERXKT—ERITEVWEAHZREY, EED
E—2 LRMZERDET,

Emfpeak V1

T AN DN
\

v

‘ t[sec]

AT7NITYXALTRE—VEZREMNEITRET SLEAH D= 2 TE|> TEME EMPms ZHFET

1
Emf' s [V] = Emf’peak[v] X—=

V2

Boni-BEtsec]z HZ ICET =&, =1t DRIZHTIEIHET ., Bohizf[HZlE. CDIPME—F2D
EREENSBONIBERARKBMHZDLEZRSD. RFICHELNI-EBE EmfmsV]ICHERHITELET,

BERARRE(H)

Emf[V] = Emf,rms[v] X f’[HZ]

CORER., COE—SOERERETRE L-RICRES S, FEBEVINEEMICKROONET, RIRIC
FEBEZRODIGEICE. BRHABREEZED. EREETE—FOHMZRGZSIETHET 2LENHY
F9,

RIZCERERBENS., HREERHY[WOZROHET, —RMIC, FEEE EEMEHRICITLUTO L S 4
BREALHY FT, flE. EREEFOERARKH(HZI T,

Emf[V] = 0¥ = 2nf¥

HXZzZHM L., LETHLONLFEEE EmV]E, EREEEGZFOBRAR KH(H)ZKATEHET.
HIXMEHY Wb ZRDONFET

W Emf[V]
= 2nf

JFoONFHRMREY (EBFE D 2 —I/LD Magnetic Flux IZERFE L TLFZELY,
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10.13 ERFIEH/ANZ A —4

rm_motor_current/Current PI loop omega, rm_motor_current/Current Pl loop zeta

EimHIEHRE A A FE L Current Pl loop omega & EFHl{EIRIBZEREL Current Pl loop zeta % Zf% L THllfH
DTAERELFET, ERGIHREARRRI. ERFIEZTOHEEICHALTRELTSESY, B
FIEHERE (PWM X+ UT7EKRE) O VIO FTHRETETEIN., MERHEERRED/ 1 XhEEE
BL., T—UUEBRTTELLEETHHGENZ HYET,

f= & ZIE, ERGIEHREIREA 20kHz(50us R TERFEABE)D & EE, /IO FTHRETEEFITD
T. BRAIHREABRRRI 2kHz ZHETEFT, LML, ERICEH., E—FDNFTA-2DEREHRIC
BEALT, BERAREABNERRICRIELT EDEENHY . 2kHz & Y L TOREKRHM(1= & Z 1E 300Hz~
1kHZ)RREIZRET 5 &ENETT,

ERFHMRHEFREAT. 0.7~10NERHEETY, LOICHEVFERETROAREEICRYET,

10.14 EEFIE/NS A —4

rm_motor_speed/Speed Pl loop omega, rm_motor_speed/Speed PI loop zeta

EEFIEED 1 —IILTIX, REFIEZRESEKE Speed Pl loop omega & & E | #H R B ZE %L Speed PI
loop zeta ZFEL THIFD 71 L ZRABLET ., EEFHREERARBZE<THE. BEMEARLELE
FEECHT HREDERMENAALLET, EEFHREARKBIERFNHEDOFSEH IO, BET
ZHERNAERFHROEERRED 1/3 £G>TUVWET, ERFIEHROERRE R 500Hz TH-1-15
&I1ZI&. 500Hz/3=166Hz &Y E£T,

EEHERBZREL0.7~10 FEAEEE L. ELISEVEERETRONGHEICGYES ., EE
DICEZHBELGALHBZIT O TS,

rm_motor_speed/Step of speed climbing

REERBERELERIC, EENERTHIRAE—F NFEE) 2RELFET, EExXKELTHE. BL
EENEFLFEY, 1 EEE LR, EEFEEARLIC pm, LR LET,

10.15 EEMEEAHE/NT A —4
rm_motor_current/Period magnification value

BERBHAAI VI EREELT, ERICPWMBHNENE 2 A S VT FEFTARAEZETE S -HDMHE
ETY,
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11.2 ERFIENEEAE L) A A A8
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ERATEINRE
VHEEREH
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11.3 EEFIEEHAE L) A A A8

< R EHIEEEIYAH >

SYSTEM MODE
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[ACTIVE]

[E13575 [ RE

[DRIVE MODE]
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RUN MODE

[BOOT MODE]
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EEnf B ERE EEnf E {5 EEGE
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11.4 BERBEBE Y AHNIE

BEFRBHEIYIAAE, STV T bz TFIZET5 PWMEBAHERFDONA A4V E—F 2 RGIfHEHET
HETDENYIAHTT, TD=O. RE L AHNIEDEITEIEFR A TIXEIZ PWM B AIRF (NS4 2 E—
HFUORREIZHE->THEY., E—2~ADOHEAFFLELTWET,

( BEF HEY AL LR )

POEGY vk

BERBHEIS—tEVE

I5—RT—5RXtvk

POEGEIV;AHZE I

O
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12. FAQ

121 CAHEEIE
REMLERE, TOMRERFZER12-1IZTKLET,
®12-1 WELEZED—E

S [E1%

BREZHTLE. T4 | E—4HBRALTVEYT, FEHTERKETTOT, EOMFLLTLE
REUSNOERETEYET | S,

TLZES E—RNFA=EDO, FHNSA—EATBYTHEE. N—FIz7T
DHERELOHM T, FIEMTERNGEELHYET ., RFDRELZITOT
{FEELy,

IS—TEILERE, E—42% |670ZSHBLTLLEIL, I5—HIoDERAENFRBAINATINET,
Bl TEALY

EERHRETo>TCH, I 6.7C)%SHBLTIS—EREHERAL TS, IS—ERICEET S

S—TELELTLES BREEMHRELTLLEELY,
RMW M5 fEZERE L T com_ul_enable_write DEHIRIET., NIA—FZEETHZIFT,
3. REES AL com_ul_enable_write ~NOEDEZTMAZAI VI, NSA—2DE

FRAALY KEDIZE, RBORBUMENEICBELET, UTOLS I2x
LTS,

com_ul_enable_write Z&R&NDITIZE <
com_ul_enable_write DEEAHZF 2E1TS. Fi=lE., FTILEAAT S
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122 < HHEM

12.2.1 RMW [ZRRENLEHDENRELGH>TLED

YOIV TOYTS LOEREET>12155E. EJL Fi&IZ src/application/rmw 7 # LA —RIZERK S b Map
T74ILERMW ICEERL. YT TR S LOEHRELZEH T HEENVLETT, COEEXZEHEL
-BE. EHHAELCRRTELGWMGELNHY F7T, FHME. 65 2SI IZELY,
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HACHEALDIEEE
CCTR, IAaVERERICERT S MEALOEESE] (COVWTHBALET, BEIOEALOEESTEICOVTIE, ARFa1 AV MSLUTY

ZHALT Y ITT—rESBLTLESL,

1. #HERFE
CMOS #EDEY KV DIFIFHESHLEZON T T ZEL, CMOS HRFRVHERICE > T — MEBRIEZEL D2 ENHY FT ., EROR
FORICIE, BHAHFRAICEALTOIEBED FL—OIH DU —X, EBHOREM. 2B/ —XGLEEFAL, AL TIEICETT—
REBLTLESD,, TS5RFYIRLEICKREBELEZY., HFEM-Y LABEVTLESL, Fz. CMOS R ERE L1zAR— FIZOWTHRABDER
WELTLEEL,

2. BRH\ABOLE
BREARL., HROKREEIFETT ., BRFEARKICE. LSIONBEBOKREITEETHY .. LOXIDRELEIHFOKREETETT, S8
ey MEFTY Y FFHRGOBE. BREANS Y Y FBEMICHRL2ETOLM. HFOREIRIETEFERA., BRRIC. RB/T—F >
ey MEREZFERALTY 2y FTA2RRDGEE. BREANS LY OIS —EEEITET HFTOHME. WTOREERIAETETEE A,

3. BRAIHIZBETSANES
LFRUBDOERNA TREOLEIZ, ANESCARNTLT vy TEREANLVTLES D, AREBPLARATLT v TERILOEFEAIC
&Y., BEMEESISECLEY. EEERSTNABRFZ2LELIELYTIHERHYET. BHPIC TERAF IBIZETIANES] (221T
DRBOHLHEMIE. TORABETFH>TLIESILY,

4. RERWHmFONE
KEAHFIE, TRERBFOLE] ITH>TRELTLEE, CMOS #RDANHFDA VE—F VR, —fBIZ. N(AVE—F VR EHS
TWFEY, REARFEFBKETEESES L. FERRICELY. LSIALZO/ 4 XMEMEh, LSIRFBTEEERNRNF-Y . AHESLRE
ENTERBEEECIBILHYES,

5 /B8y IZ2LT
Yty hEE, 70y IRRELEEZ. Uty F2ERLTCESY, TOJSLRTHRO/ 099 YEZRIE, UVEBZEI/DYINRELL
BITOYBRZ TS, Yty M, SMEBRIET (FRENBRIRER) 2RV 0v 7 THELRBT S5 ATLTIER, 709 IHR+2RE
Liztk, Uty FEBIRLTLESY, £z, TS LOBRPTHRBRIRF (FIFMBRIEEE) 2AV:I/0v YV EZ 581X, 1Y
BAZEDI/OVINHRRELTHLEIYBEZTILESL,

6. ANIHFOEIMKR
AN/ A RORGFRIZKDBEREALRBEOREICHYFTIOTEELTLEEL, CMOSHERDAAN/ 4 XZEITEEL T, Vi (Max.)
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7. UY—=TF7FLR (FHMEE) OT7I/RELE
YHF—TF7 LR (B#48E8) D77 ERZ2IELET, 7 FLRSEEICIE. [FEOMEHERICEY oA TVNS YUHF—TF7 FLR (F#%E
) ABYET, ChoD7 FLRETIEALEEZOBEICONTIE, BETEFFADT. PP EALBEVESITLTLESEL,

8. HRMDMEIZDOT
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