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EEAHA
USB #fia v %

B 6-3 RA4T1 CPU /R— K EFAHEF USB 7 — J /LI
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RAREREEELE -

=

e
-
_—
—_

ST

HTKOEHASROCD 00055

e

EEFAHH
USB oo 42

B 6-4 RA8T1 CPU /R— K EFAHEF USB 7 — J /LI

II_I_I]IIIIIIIHHI_='T""J.IIIIIlII1IHIIlI

- = REN&

PR i

E2EAHH
USB oo 42

6-5 RA8T2 CPU 7/R— K Z&A#AF; USB 7 —J /L%

RO1AN6842JJ0121 Rev.1.21 Page 19 of 155



KAMABRE—IDFEL YR MILFIE Renesas Flexible Motor Control < 1) — X F

Q@ EERREE

& 6-6 M & 31 MC-COM(RTKOEMXC90Z00000BJ)Z ALY T, CPU R— FIZ## LE$ . PC &I1F UART
BHRTHEEINKEBLELAY, PCALIECOMAR—FE2AVWTEETEIENTEET, RMW ZRANT
BIIEMEZITOZEMNTEET, MC-COM [EA4 /N\—42 &L PCOMZESMICHBELEIT DT, K£ICT
FMRAWEETET,

CPUR— R
EEAR—

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

BES—JIL

X 6-6 EIRIR I D]
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® TrOmHER

LT UINDEGHEZRELTLLESND, oy o FILTad S LATEBmLERIEZ. v/ 04Kk
EALUTERG D TWAIEERAHY ET,

A UN—=8KR—F

DE VAL 2= R
JP8 1-2 Bk
JP11 1-2 $&4E
- RABT2 R— K
T BB &5
JP4 2-3 &6
JP7 2-3 &6
JP17 1-2 #&6E
JP18 1-2 #&6E
- RABT3/RA4T1 R— K
DE VAL 2= R
JP1 2-3 &
JP3 2-3
JP5 1-2 6
JP6 1-2 6
- RA8T1 R— K
DZRIYAT 2= 4R
JP1 1-2 #&6E
JP2 1-2 B
- RA8T2 Hh— K

O TINTAT LTS Y VIDERIFELVDT, T4 MREBOFFEIFHEALIZSLY,
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6.3 o7 TOISLOEZTAH
Bt WEBH A FASAY A— KLY TN TAaS S5 L%, e?studio ZFEAL T CPU AR— KD MCU

SEEFRAATLCEELY,

6.3.1 e?studiodDA X +—JL

FSP ®ti& e? studio [Z#4t WEB 44 ML TFD URL)EKYFHoO—FKL, 1 YA F—ILLTLESELY,

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

632 ATV bDAUR—F
1.(T7AI) 8TEED VI LET,

By 70Y17+-19270-5- X

T-IAR-RITOIII M BYE A
JOII7rERMT Bl

= Create a hew Makefile project in a

=)

directory containing existing code

[ CEEME C++ TOITIMESRIER

% 70910 befERL..

Ry 7017 bEAUiti-b

& workspace - e studio
J71UF) REE) Y-AGS) YIPIFUVIM)  FEF-RMN) BFRA) TOJI7HP) Renesas Views ZFT(R) Renesas Al I1YEI(W)

TR I i

=g
§

If

9 BFR X

EAAELRRREREDF A, BRI TOTNSRBL TS

AT H)

6-7 A—45w LT 7 A ILIEEN)

RO1AN6842JJ0121 Rev.1.21
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KAMBRYE—F DFEL YT bILHE
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2. TWEIUAZA—DRRENDIDT (A vR—b) EBRLTEI YV ILET,

B workspace - €? studio
TrAUF) REE Y-R(6)
FHARN)
TP VERK()...

Recent Files

B9

A F)
TR FOELD)

YIPIEUXIM  FET-FN) RFERA)

JOJTIHP) Renesas Views E1T(R)

Alt+ZT7H+N >

Ch 7740 ST NS TOVII MERK ..

A= k()...

E

Oz

&

T
FOITA(R)
T—TAR-ADTIVEZ (W)
B

HETX

Alt+Enter  BRBEREADYZ LA, BRI POINSBRRL TR,

>

Renesas Al

T4V EIW)

NIVF(H)

B AVR—=+D4 Y FUMNELLDT,

6-8 #—4v k77 A IIEE(2)

(BEITODSII PET—VRR=—Z~) ZERL. EV UV L

&8 vwork

? studio

T-PAR-AILTOILY M HYE A,
TV EEMT BIClE:

= Create a new Makefile project in a

C directory containing existing code
[©) CELld Cr+ TOVI) MEFFRIERL
T9 Z0910bEfERL..

g 70YII b eV

F-nAT TP WELET AV M -NEFR IOV MEIERILET .

V-9 -FOER(S) *

T7AIUF) E) V-A(1S) UIPDFUVIM FET-RN) BRA) TOJTIHP) Renesas Views FIT(R) Renesas Al I4VEDIW) AJLT(H)
|® -] -idDinits - Q-
5 J09to--19290-5- X | =8 (@ ot g x
BESY §
ER

L8 AETOILI MET-IAR-AN
o4 RRAD

> 5 C/C++

> = Git

> [ Oomph

> [ TextMate

> [ Tracing

> = XML

> B AV

> 6 I-FER

> F-h

> = B/TRYT

5 RR |
fEFITT AR

(@)

< R3(B)

340)

Frrel

6-9 #—4v k77 A ILIEE(_3)
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4. 7Oz b UR—MEEIZHEASDT, (BR) 27Uy LET,

@ -+
J=AES) UIPFFUVIM  FET-HN) mRA) F
- & i o it G~ TS 1M Ai—
&5 J0Y19+-19270-5- X =" | EEfEO Eclipse JOYIV MERFETETALY M -ERIRLET.
2B Y §
D-02X-RLTAITI I BYE B A, © -+ FALY FU-OER(T): | C¥Users¥kasono.eiji DITGROUP¥Desktop¥r01an684:
T MG =3 ~ -
JOT1Y M EEMTBII: O P17 TP DERAN
g Create a new Makefile project in a T §
I Jirectory containing existing code F0V1IHPY:

[©) CEfid Co+ JOJTMPESRBIER 1B RAGT2_MCILV1_SPM_HALL_120_E25_V110(C:¥Users¥kasono.eiji.DITGROUPY¥Desk FTRTERS)
O JOYr9hEfes;

BRETATRED)
SEF(E)

[ i 2l o P el O

Ew ]
CJFArLEIOY T M SERH)
O o912 rE9-927-RICIE-Q
O s TRE. #LAPR-FLETOI 17 MEBLS(0)
| O7-22AR-ACBFETB0VH MERT 0 —
DAEREL T30 Lol | &

ERTEGRRERE
) 9-%»4- £y T 17 bERIT) FIRW)...

@ <E3®) N) #TH vl

0 EEMBEREINELL,

K 6-10 2 —4w k77 4 JLIETE(4)

5. 74 ILE—ZIREEIARCDT, =Y DO ITAILET—ZFFIRL., (FAHILFT—DFR) 29V
9LFET,

& work ce - e studi a " : y
TFAF) # Y-AS) UIPTFUMIM  FET-RN) BFEA)
T @ A F-mER X

SR iSRG

Ity FOYz - 1I2T0-7- X | = 8] Nl < v « 01a.. > works.. > v O £ A
2% Y 8

) iy =me FLLTANS- =- @

D-FAA-ARLTOI I HH B E A,

TOJTIMERMI BICIE oy N Ly

OneDrive - Persor RAAT1_MCILV1_SPM_HALL 120_E2S V100

RAGT2_MCILV1_SPM_HALL 120_E2S V110
[ PrulCr A RABT3_MCILV1 SPM_HALL 120 E2S V100

= Faaxub » RABT1_MCILV1_SPM_HALL 120_E25 V101
& govo-F
Reose -
& -9y *
g »
27Y-vyask
main

= JAJ9— RAGT2Z MCILV1 SPM_HALL 120 E25 V110 Bl
¥ RR X —_—
PR [ ss-omr || weven
L HHEST < LSS
|

R = > YT

DA b

@ <EBE) RAN) > | BTe |

Frel

0 EEMERSNILL,

K 6-11 2—4v k7714 ILIEE(B)
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6. ELLA—4 vy bTOCIY rIFEARATFNDERG12DESIZHZDT, HELT (ET) k75
Jyo LET,

@ ok tudio & R+ o X
T74)V(F) (1 Y=R(ES) YITFTHUVIM  FET-RN)  BRA)
B~ & ~:idSinid - Q- JosthE4vR— b =
& S0vor 10300- X | =g | BERO Edipse TOYIVMERRTBTALY M- EERLET, L/A I
B%Y §
T=HAR=-ATOI T FHBYZ Ehs O b+ TALIPI-DER(T): | CG¥Users¥kasono.eiji.DITGROUP¥Desktop¥r01an684: ~ ‘ [ SE(R).. ]
I & 3 ;
J0IL7 eI B L O 7147 TrANOERAY: SHR)
= Create a new Makefile project ina . :
~| directory containing existing code T0J27HP):
[ CEEl Cr+ TOITYMEFTIRIER @ RA6T2_MCILV1_SPM_HALL 120_E2S_V110(C:¥Users¥kasono.eiji.DITGROUP¥Deski FRTER(S)
09 70vz7b#t SERETNTERD)
Ny FOY i
By FOVIIbELYR-b... =)
*TV3v
O FAETOITY MERFE(H)
O 70919 b£E7I-9AR-RIZTE~(C)
O RTRB. #HUAVR-FLIETOI T MERIU S (0)
| (O 7-9AR-ACEICHEET 3T0V 1T MR ()
P = X
TBR XL o v
ERARERRRE )
O 9-#7-£yMcFoYrobERMT HEW)..
ZER(E).
@ <E3@) RAN) > “TE vl
L0 s SN iRANZ T

6-12 23—y b7 7 1 JLEFE(6)

7.e?studio EICA—45w O FRA VR—bESN=2EEFHERLET,

Bits

B workspace - ¢ studio
IPAIUF) &®|EE) Y-R(S) UIFFFFUVITM  FEF-RN) #EA) TOJITHP) Renesas Views
B~ & - idDinits - Q-
5 70Y19+-19270-5- X =
e o @

%={T(R) Renesas Al DAYETIW) AJTH)

> £ RA6T2_MCILV1_SPM_HALL_120_E25 V110

o #BER X
ERARERRTER REDVE LA, BRI TOTAGRAL TR

®6-13 #—4~vy b FOT Y A UR— bRERR
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6.3.3 7R IV LD

EILK

1.6.32 TTA ViR— b LEEZTAHFE=-WNTOS Y FEEYV Y YO LET,

&) workspace - € studio
TrAIWF)  REE  V-AN)

UIPZHUSIM  FEF-MN) #FR(A) TOVIVHMP) Renesas Views

‘ - & - ® '{; - Q -
[y 709Y27b-19270-5- X = 0O
———t

> EB:E,- RA6T2_MCILV1_ SPM_HALL 120_E2S V110 [D¢

By x| & nE

RA FSP

Z=4T(R) Renesas Al

TARIW)  ALTFH)

2. TNEHUA=a—hFHALCDT,

H6-14 2—4y 7O FDIEE

(TS FOELER) Z2BRLEVY VI LET,

& 70V 17 270-5- %

I8 workspace - &2 studio
FTNE) REE  Y-AG) FHRN) > nesas Views E1TR)
[ ®rR - r RATYIT()

FRIMIFITHN)

FRAEW) Alt+YT+W >

> gﬁ RA6T2_MCILV1_SPM _H/
B o

X EHRO

V=A

Ctrl+C

EIlS

>

AHEEEM).. F2

CE

AVR—k()...
I7AR-HO)..

Renesas FSP >

I JOITI FOYIVEEB) I

JoYIEIY-VICT B

E#H(F)

JOI1) MEBILA(S)

EVE-5-rk >
V7952 >
KR >

Source
O =R
7ItJ(D) >

DN EFARET N

Renesas Al 717 FJ(W)

AT (H)

6-15 TILF DU A=a—
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3. EILRAEFTEN, AV VY—ILT14 U RIICELFTOEIANKRENFET, REMICEIL AT S—
BIETLECEZRELTESL,

@ workspace - e? studio - [s) X
TP EEE V-RS) YIPIFUYIM FEI-MN) BRRA) TOVIIMP) RenesasViews EATR) Renesas Al UAVEIW) ALT(H)
B-R{R-idDiwie Q- Q B Bccs TS
ity 7091k 19270-5- X =0 =
BESY §

> kpc RA6T2_MCILV1_SPM_HALL _120_E2S V110 [De

B vy X |4 #% X OB EE-RE 2B -8 =0
CDT EJVK-32Y—)L [RA6T2_MCILV1_SPM_HALL_120_E25_V110]

C:\Users\kasono.eiji.DITGROUP\Desktop\relan6843xx@111-ra-hall-120\r@1an6843xx@111-ra-hall-120\workspace\RA6T2_MCILV1_SPM_HALL_120_E2
1 0t0@ICO0090RISO[000 99098

18:54:17 Build Finished. @ errors, 2 warnings. (took 19s.20ms)

6-16 EJL F#THER
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6.34 PC &4—45w hik— K% USB — J /L TS

UTDOEDESITPC & CPUR—FZEUSB7—JLTHEBLTIEEL,
(HD%—45v FR— FIE RA6T2 ZfEH)

i :il‘|-¢];‘.'

RN RN NN NN RRRRE R

USB%7—TJIL%EE>T,. PCEA—7 Y FiR—FD
USB #ia v 2 9 5

PRRERRERRLLLEL:

6-17 PC &2 —% v b R— F(RABT2)D # it
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635 #2—4%v rKR—F~DEERA

H(EIL KEH)

1. EFAH-WTOS I bEREV VI LET,

& workspace - ¢? studio

&~ Q| O

JOYIb-IJA70-5- X = 0
SR 578

> |§3_—cz RAGT2_MCILV1_SPM_HALL_120_E25_V110 [DeII

I7AEF) REE) VY-AG) UIrIAUYIM  FEF-RN) 1RIRA) JOVIZHP) Renesas Views FIT(R) Renesas Al U1YETIW)  NLT(H)
S Bits - Q-
=)L X
CDT EJLk-T2Y-)L [RAGT2_MCILV1_SPM_HALL_120_E25 V110]
C:\Users\kasono.eiji.DITGROUP\Desktop\relan6843xx@111-ra-hall-120\relan6843
Successful RMAP file generation.

6-18 EZRAA T O Y FDEIR

2. TWEGUAZa—HRAKDT TNV IZHh—YILEEZ, AlL\f=2 1> KT (Renesas GDB
Hardware Debugging? &£ J v 9 L% 9,

71, FHARN)
RNTPVF()

\
07 RGN

B 3¢-©

& HIERD)
Y-2

BEHEEEM)..
AV=H)...
IIAHK~HO)..
Renesas FSP

E

E

JaYzI+OLIE®)
FaITIEIU-ITT B

FAEW) Alt+2T+W >

EH(F) F5
TOIIIHERLS(S)
1 GDB OpenOCD Hardware Debugging (DSF)

IR =4y > —
Elay [c7| 2 GDB Simulator Debugging (RH850)

ITY > | N a1
IR IT‘ 3 Renesas GDB Hardware Debugging
Vb ’ [c*] 4 Renesas Simulator Debugging (RX, RL7-)
Source > [E] 50-7k C/Cr+ TTYT-YEY

O =R > T1807 OHERLE)...

> R(A) JOJYIJRP) Renesas Views E1T(R) Renesas Al DYREIW) AJLT(H)

Ctrl+C

HlkR
>

ﬁ TI%yJ(D)

| 6 RA6T2_MCILV1_SPM_HALL 120_E2S V110.¢lf (Renesas GDB Hardware Debugging)

v
—
]

O DIV EED HET)..

6-19 T/3v T HEDER
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KAMERHE—2 DFE

£UHRY R

Renesas Flexible Motor Control <

) —XH

3.ELK%

=7y bR—FEERESNA, TRITSLAETYvO—FEnt-15

ns

JEE) ICBITLET,

6-20 DL S% (TN

|§ workspace - RA6T2_MCILV1_SPM_HALL_120_E2S_V110/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - e? studio — o X
THAWE) BEE) Y-ROS) YITIFUYIM  FET-RN) ®FRA) FOVIJHP) Renesas Views EAT(R) Renesas Al I4YEIW)  ALT(H)
B in|p I BRI QiAo S Q B Bccss
B ] startup.c X Bavv-n X |88 Lyzs-| [ me @ zv-+-7. Quebugge < #r| 0 x8)- =
50 0000470 SystemInit(); PEREE =B |«
51
. . RA6T2_MCILV1_SPM_HALL_120_E2S_V110.elf [Rs GDB H, d D b id: 7] @,
52 /* Call user application. */ " - oK < [enesas ardware Debugging] [pid: 7] O
53 0000476 main(); \/R oK L]
54 T &g
. ; HUO-REE
:: ooeo47es while (1) Option Function Select, writing to address ©x0100a180 with data ffffff |¢®
57 /* Infinite Loop. */ Option Function Select, writing to address ©x0100al34 with data ffffff
58 } P Option Function Select, writing to address ©x@100a200 with data fffdfe
59 } SovO-pr#ET
50 N=ROTP- I - ET R 20X SBICERELE T, =
62 @ * Default exception handler.[] 2
64 = BSP_SECTION_FLASH_GAP void Default_Handler (void) =
65 it
66 @ /** A error has occurred. The user will need to investigate the cause. Comm¢ 2R
76 eeee47dc BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(®); @
71 -
72 %
73 /* Main stack */ 24
74 static uint8_t g_main_stack[BSP_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] | a
75 BSP_PLACE_IN_SECTION(BSP_SECTION_STACK);
76
77 /* Heap */
78 = #if (BSP_CFG_HEAP_BYTES > @)
79
80 BSP_DONT_REMOVE static uint8_t g_heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT) \
81 BSP_PLACE_IN_SECTION (BSP_SECTION_HEAP) ;
82 #endif
83
84 ©/* All system exceptions in the vector table are weak references to Default_Handler. If the user wishes to handle
85 * these exceptions in their code they should define their own function with the same name.
86 *
87 = #if defined(_ ICCARM_ )
88 #define WEAK_REF_ATTRIBUTE
—_ ~
6-20 T/\v JEm@E
[N ~ S > < + = i
A TNV JEEORZEY ) v LT, 2—45 v bR— k& DR Z ER
. o Y >
USB7—JLEHLT, =7 riR— FADEERAATTTY,
bworkspace - RA6T2_MCILV1_SPM_HALL_120_E2S_V110/ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/startup.c - € studio — =) X
TPAME) REE) V-AS) YIRVHUVIM FEF-RN) #FA) TOYIJHP) RenesasViews ZE{T(R) Renesas Al D(YEIW)  ALFH)
[ B~& v SRR TR R NN A NI A Q il |+ X Tnyy
A TV ] startup.c X | [£] mtr_main.c B avy-lb X | 8 LY25- 2] miE @ 2v-+-7.. | @ Debugge.. | 4 % 0 xTU-| & 5
\(oid DefaultTHandler(void); ® % ExREREE =B ~ 9~ o
int32_t main(void); RAGT2_MCILV1_SPM_HALL_120_E25_V110.elf [Renesas GDB Hardware Debugging] [pid: 15] o,
N : : : Current TrustZone device status
@® * MCU starts executing here out of reset. Main stack pointer is set up already . L
= BSP_SECTION_FLASH_GAP void Reset_Handler (void) DLM state i Secure Software Development (SSD) o]
¢ Debug level 2 x
/* Initialize system using BSP. */ ?ecWE/NzgdZer:g?;hpggg:;::on sue;ks) . 23 o°
000047e0 SystemInit(); _ Code Flash NSC (k8) s
/* call user application. */ : . ESX; ;iij:esecur‘e Et:; g
0000476 main(); B SRAM NSC (kB) D : =
; o =)
eeee47ea ©  while (1) §D£’§*§:{{ =
/* Infinite Loop. */ g:?‘j”:gi’z 2
W AT
y ! o O-F B @
Option Function Select, writing to address 0x010@ale@ with data Ffffff | Y
. Option Function Select, writing to address 0x0100a134 with data ffffff p.
® * Default exception handler.[] A . ? Tex Y 24
= BSP_SECTION_FLASH_GAP void Default_Handler (void) ggtlon IFunct1on Select, writing to address ©x0100a200 with data fffdfe 0
® /*¥* A error has occurred. The user will need to investigate the cause. Commc N=poL7 j\/ DRAUNET L 20X SBIRELFT.
000047dc BSP_CFG_HANDLE_UNRECOVERABLE_ERROR(®) ;
¥ -
/* Main stack */
static uint8_t g_main_stack[BSP_CFG_STACK_MAIN_BYTES + BSP_TZ_STACK_SEAL_SIZE] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT)
BSP_PLACE_IN_SECTION(BSP_SECTION_STACK);
/* Heap */
= #if (BSP_CFG_HEAP_BYTES > @)
BSP_DONT_REMOVE static uint8_t g_heap[BSP_CFG_HEAP_BYTES] BSP_ALIGN_VARIABLE(BSP_STACK_ALIGNMENT) \
BSP_PLACE_IN_SECTION(BSP_SECTION_HEAP);
SSD, Secure EEAHRE AN-HMEA

X 6-21 #—4v kik—

K

& DYk
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6.4 RMW QOEAKE

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

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

@ Renesas Motor Workbench  <RMT File>: C:¥svn¥allspeed_sensorless¥branch¥r6t_24v¥RX26T_ MCBA_MCILV1_IPM_LESS_FOC_WHOLE_CSP_V100¥app¥rmw¥RX26T_ MCBA_MCILV1_| - =} X
File Option Help
Connection File Information
COM OffLineMode v Clock RMT File RX26T_MCBA_MCILV1_IPM_LESS_FOC_WH... 2022/12/23 10:59:08
Status Map File RX26T_MCBA_MCILV1_IPM_LESS_FOC_WH...  2023/10/10 14:49:21
Configuration Select Tool
CPU
Motor Type
Control
Inverter Easy Analyzer
Project File Path C:\svn\allspeed_sensorless\branch\rx26t_24v\RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_¥" (:) Details v
Name Date Modified Size
@I RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_V100.rmt 2022/12/23 ... 378 KB
6-22 Renesas Motor Workbench 41 £§
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KAMBRYE—F DFEL YT bILHE
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6.5 Map 774 ILDESKEH
YUTINTATSLO—HELER LI

SE. EHLEDEBRMNEBH SINT- Map 77 1 )LE RMW (& 8%k
BHTAEEABEICHYET, Yo T TOTSLDEREZTo>TLEMERIZIX. Map 771 ILDE
BREHEZEEITETT,

Motor Workbench  <RMT il Cisvn¥allspeed sensorless¥branch¥nc26t 24vHRX26T MCBA MCILVT IPM_LESS_FOC WHOLE CSP.VI00¥app¥imu¥RX26T MCBA MCILVT|

File Option Help

Connection

coM v

Status

Configuration Select Tool
Control
Inverter
Project File Path C\svn\allspeed_sensorless\branch\rx26t_24v\RX26T_MCBA_MCILV1_IPM_LESS_FOC_WHOLE_W | () Details
User Setting Form = O X
Set
Address Name DataType a
200000ac com_f4_ref speed rpm FLOAT
200000a8 com_f4 _overcurrent_limit FLOAT
200000a4 com_f4_overvoltage_limit FLOAT
200000a0 com_f4_overspeed_limit_rpm FLOAT
2000009c com_f4_lowvoltage_limit FLOAT
20000098 com_ud timeout_cnt FLOAT
20000094 com_f4 max_drive_ v FLOAT
20000090 com_f4_min_drive_ v FLOAT
2000008c com_f4_speed_Ipf k FLOAT -

File Information

Clock RMT File RX26T_MCBA_MCILV1_IPM_LESS FOC WH... = 2022/12/23 10:59:08

IMap File  RX26T_MCBA_MCILV1_IPM_LESS_FOC_WH... ~2023/10/10 14:4921 | . )
Lo

X 6-23 RMW @ Map 7 7 /L& EFREERT (L) & RBE@E (T)
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6.6 RMW DIREICHERT 2EH

AYUTNTATI LT, E—2ZHHTHEICE. RMW ZANTHIELET . RMW Ul EREOA S
BAEH—EFZRO6-1ITRLET, BHE. Sh5DEHA~DASNEIEL com_u1_enable_write [Z
g_ul_enable_write LRI CEZEZEXFRAAEGEICTE—FED 1 —ILAORRT 2EH~ARBR SN, E—42Fl
IZERSINET, L. DT o -ZEH(E com_ul_enable_write IZ{&7F L £ H A,

—HMOE—FHECAWNDINTA—F(F, FLEPICEEEZERTEET, FHllEFR9-9. X910 EFSHL
TLEEL,

BHE. ERLOEERUAGE)TEHBEOERBELELE>TVET, RMW (FERLZDOEBEHFEH/RELT
BLIET, BFRH L TEEREIRL. Control Window TEHRIORIENRTEITVET,

3 6-1 Analyzer BREF BEANWRAZEH—E

Analyzer 8 A N RZE# £ it SES
com_u1_mode_system (*) uint8_t AT—EHE
0: Ay TE—F
1: S 0F—FK
3: kv b
com_f4_ref _speed_rpm (*) float HEERE EWA) [rpm]
com_u1_enable_write uint8_t A—HANBETHEEMHMZ 2]
g_ul_enable_write L E#H—HTAAT—2 KM

RO1AN6842JJ0121 Rev.1.21 Page 33 of 155
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RICERBNFFEZ T OBICHATHEICLEDZVEFELGEEREHD—
I&'ﬁxﬁ'ﬁ—’;-éﬂg‘bzﬁo){ﬁ%wuﬁﬂﬂm’%l»/

BEFK6-2I1TRLET . Analyzer BEEE
ZlTLTL IS,

®6-2 FBEUYAY MLGIHMEREH—
FELUYARY MLKIHEEE il S
e
g_f4_id_ref_monitor float d BERIERE [A]
g_f4_id_ad_monitor float d BAEAIEE [A]
g_f4_iq_ref _monitor float | q @ERESIE [A]
g_f4_iq_ad_monitor float q EERBEE [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 HBERBIEE [A]
g_f4_vdc_ad_monitor float A ON—32 BIRELAEE [V]
g_f4_vd_ref_monitor float d BEEIERIE [V]
g_f4_vq_ref_monitor float qEEEERE [V]
g_f4_refu_monitor float UHEEESE [V]
g_f4_refv_monitor float VHEBEIERE [V]
g_f4_refw_monitor float | WHEBEESE [V]
g_f4_pos_rad_monitor float HAEAE(ERA) [rad]
g_f4_speed_rad_monitor float EEnRE(ESA) [rad/s]
g_f4_ref speed_rad_ctrl_monitor | float EEEFEERA) [rad/s]
g_f4_speed_rpm_monitor float EE5RE (W A) [rom]
g_f4_pos_degree_monitor float WABAIE(EXA) [degree]
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6.7 E—2BEAE

RMW @ Analyzer #geZER L. E—2 #1ET 5B ZEUTITRLET, BEIE. RMWEEL®D
“Control Window” CT{TULVE T, “Control Window” @ & (.
FIL] FBRBLTLESL,

a) E—R%FMEERIED

LET,

e [E%5EE % “com_f4_ref speed _rpm’® [Write] #ICAALZET,

“Write"R2 > &9 1) w9 LET, (ZDB. com_ul_mode_system IE"0"DFE F)
“‘Read’7R % % L TIRIEMD‘com_f4_ref speed_rpm’® [Read] WHEHRLET,
“com_u1_mode_system"® [Write|f#IZ"1"# A DL ET,

“Write" R2 &2 ) v LET,

@OdOd

lRenesas Motor Workbench 1—H—X<v =2

“com_u1_mode_system”,“com_f4_ref speed rpm’® [W?] #ICFz v I HBA->TINSZ & #HER

@ Click “Read” button ®® Click “Write” button

\ /

Control Window [

E\ Write
@ Click ® Write “1”
ks ERbE RS Variable List | Alias Name Ic \ \

Variable Name R? Rea W? \&rite
Decimal & 1 ¥ 1

m\ Read 5 Commander (%) Status Indicator One Shot

Variable Meaning Data Type Scale Base

com_ul_mode_system State management INT8 Qo0

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_uT_sw_userif User interface switch INT8 Q0  Decimal ¥ 0 v

@ Write reference speed

6-24 E— A2 EIEOFIE

RO1AN6842JJ0121
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b) E—42%fELEED
@
@ "Write'R2 &)y I LET,
@ E—FDELEERLET,

"com_u1_mode_system" D [Write]##Z"0"% A AL E T,

@ Click “Write” button

Control Window

m\ Read @\ Write ¥ Commander (%) status Indicator i1 One Shot
VEEEEPEIER  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— 4 ZLDFIE
c) LFE-TLES (TT7—) HEDNE
@® “com_u1_mode_system”®D[Write]#&IZ"3"EZ A 1T 5,
@ “write'’R4 V&S,
Click “Write” button
Control Window
[7% Read [ write fi¥f Commander (%) status Indicator £ One Shot
\'"ClEls) SRBEIERE  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 TS —fREROFIE
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£63 I53—RT—

2 2D

fi& IS—AR ByLTohTWWdIr 0%

0x0000 | TS—7%L MOTOR_ERROR_NONE

0x0001 | /N—KHr7HREBERIS— MOTOR_ERROR_OVER_CURRENT_HW

0x0002 |BEETS— MOTOR_ERROR_OVER_VOLTAGE

0x0004 | BEETS— MOTOR_ERROR_OVER_SPEED

0x0008 | R—ILIEESRA LT FI5— MOTOR_ERROR_HALL_TIMEOUT
GEEEL U HYRY FILTIEEELEFEA)

0x0010 | FERBEERHIA LTI FIS5— MOTOR_ERROR_BEMF_TIMEOUT
FEELHYRT FMLTREEELEEA)

0x0020 | skfEFA MOTOR_ERROR_HALL_PATTERN

0x0040 | BREFRE/ NG — T 5— MOTOR_ERROR_BEMF_PATTERN
FEELHYRT FMLTREEELEFEA)

0x0080 | EEETLTS— MOTOR_ERROR_LOW_VOLTAGE

0x0100 | VI FHr7REBERT S — MOTOR_ERROR_OVER_CURRENT_SW

0x0200 | ZEt o HBEXKRT 5 — MOTOR_ERROR_INDUCTION_CORRECT

OXFFFF | REZTS— MOTOR_ERROR_UNKNOWN

6.8 E—AREFI - EERAE
BIRENDE—2 ZELETHIEAICE. UTISRIFIETIToTLESL, 8. BAKIX. Q0
DC24V DR ZHZEBLICLTHELEEIETLEELY,

@D 6.7b)DE—AEFLFIEFITS.
@ E—AEAMNMELETEIOEHRLI-L. ERRTTEILERZZIEL. DC24V OB EEFEILT 5,
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7. E—A%IE7ILIIXL
71 HE

AKYoFNTaySLOE—25#T7ILTY) ZLIZDONVTHIBEALET, R7-112. E—25|5EHEETRL

F9,
K71 XY TLTOT 5 LOE—7 FHlEEE
BEeIEE HBEEDRNE
FlEA R A I
PWM Z R A% RN MILERR (ERKRZEREFERT)
O—4 & - EERREREAE FEUYFHA
HlfEE— K BRE I, GIEH
HIEREE BEREME
BEMEEAHE
JETF 45 il {2

RO1AN6842JJ0121 Rev.1.21
2025.10.31

RENESAS

Page 38 of 155



KAMARPE—ZDFEL Y bILFHE

72 ®H@IAvy
FEE YAV PLHHOFB IOy IRERLET .

Renesas Flexible Motor Control 1) —XH

Speed/Position Interrupt
w—’“e’e'%m Carrier Interrupt Process
4 Position P *O Speed 3 ia* + Vgt d v, Vv,
: osition pee H 5
i k I el < Il
0_reference H IR Current S o . h» Myl pwm M
= H i q- q .| Pl + V, Voltage Vq v, Com_pen &b . \
Limit UVW 2| -sation €
(e 0 Inductive
Switch ~ sensor
Position Position/Speed Loop Controller Decoupling
Profiling c Control 0
0 w* id*Tiq o iy i
dq -« sin/cos
A signal
Ig _iw
Uvw[€
w
‘i |_ Angle

1 Switch i I— signal

1 Position/Speed | 0 detection

% Loop mode

v = 3 N 4 y v

7-1 FEL YR MLHEIESER IOy S
RO1AN6842JJ0121 Rev.1.21
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7.3 EREFIEHEEE

EEHEEEE, T2V EERTICERT HL D, PIHIEZTVET, EERESEOANZRZITT. A
BOEERHHFENEERHIELDREZEICERESEZHALET,

RERBEL 76 ICRLEAEZTRELEZEZAVET,

prdicgil il
—————————— HEFIETO—-----eee
w id*
: i |
w* g | P i iq*

7-2 EEFEOHETO Y Y

7.4 EifHl{EEEE
BERFIEMEEER. ADSHEBREN DR FLHIEICRDBERERERRU T 1 — KAy S HEETL.

PWM & LTHATHBEREER T HHAETT . Fl=. Y TED 2 —ILOFTFHHIEH, BEMBEHMHE.
BEREREZERE 2 - SHIELET,

iu
w | B |,
2} UVW—»dq iq
B3PI
id* s |V
iq* va >
EF | Vd EE Vu* Vu(HBEE)
il vgr |RZ B W | e WAIEEE)
> + IR NmEzE Y wE -
w dq—»UVW Vw* VW*(*E%E)
w
| BEALHA | -
8 | AHuEE
7-3 ERFIHOMETOY Y
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7.5 FETFIHHIE

FEFSHHIEE, BREEEDALECdE# - OB TERAEWVIZFSH LA, REMZEL S EZHIH
TREDHIZEALEY, FRATAHRE. UTELGYFT., —ROGPME-FZDEEAEXLEGY FT,

Vd_dec* = Rld* — (L)quq*
Vq_dec* = qu* + (.l)LdId* + ¥

Id*,Ig*: BIRIEREAlL w: EERE(ERA)rad/s|,R: E—42 D 1 ZEH[Q],
LdLlg: E—2 DA U598 R[H], V: E—42 OEXHREH[WD]

BoN-BEHETIE Vd dec* & Vo dec* &, PIEAEISRMNOHN SN SBEERERE Ve & Vo ICMELFET,

+ + .
Idfda Vd dec*
> Decoupling -
w > control .
i tidec
+
+
iq" PI LA >V,
iqidet
7-4 EFHFHIEHOBETO Y Y
RO1AN6842JJ0121 Rev.1.21 Page 41 of 155
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FEL AT bLFHIE

ABRPE—Z2D

x

REBRH
AYUTINYIT ROz 7 CRERFNEBAYH CTHRET I2AEEFEROREENOEEFREEHLTLET,

7.6

=

a

cos

T H

sin

Y

iy

g

k=)
£
R
o~

arctan(sin/cos)C

HHL=AE[rad]

0 [rad]

s fi(s]

(EBORE)/ (EREELH)

E—A ElEREE [rad/s]

kB EERH

FEt Y

7-5
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7.7 WENAE

AKYUTIWLY T bz 7OHRBFNHNEE, B7-6. I7-7IZRLET,
[MOTOR_SENSE_INDUCTION_MODE_INIT]E— K T#J#i1k.
[MOTOR_SENSE_INDUCTION_MODE_BOOT]E— K T HIEEIC L 2HARE D #HAE.
[MOTOR_SENSE_INDUCTION_MODE_DRIVE]E— FTARY MLEIEIMNBRIRINET, d BEFR. q SHE
. BE., MBEFNTNDESEZEET S 75 VIC&>TE—FZa2 rA—ILLTWLET,

RUN MODE ;" R SeNse NOUCTION Mo SENSE_NDUGTION.HODE DRNE
14 reference status TR NOTOR_Si 1D_Ul (OTOR_SP CONs MTR_SPEED_ID_ZERO_CONST
I, reference status MTR_SPEED_IQ_ZERO_CONST MTR_SPEED_IQ_SPEED_PI_OUTPUT
Speed reference status MOTOR_SPEED_SPEED_ZERO_CONST MTR_SPEED_SPEED_CHANGE
Iy referencelAl A
Com_f4_0l_ref_id [T S — e
10 control [s]
0 —>
I, referencelA] A
speed PI output
[s]
0 >
Speed reference
A
[rom]
speed
ref_speed = 0
) : [s]
0 >
3 SEE 4 S R A HIRZS (3RS
7-6 FEEYRY MLGIEIY 7 bz 7 ORBHERNS GEEGIHE)
MOTOR SENSE.IND ¢
RUN MODE ' {crion mope iNrT | ....MS{TF?"IR.:?EN?.%:.INDUCTION _MODE_BOOT MOTOR_SENSE_ INDUCTION _MODE_DRIVE
Ly reference status MOTORSPEEDJD.UP  (MOTORSEEDID.O! MOTOREPE MOTOR SPEED JD.CONST MOTOR SPEED JD_ZERO_CONST
L, reference status MOTOR SPEEDJQ_ZERO_CONST MOTOR SPEED.JQ_SPEED_PLOUTPUT
Speed reference status MOTOR SPEED_SPEED_ZERO_CONST MOTOR SPEED_POSITION_CONTROL.
Position reference status MOTOR POSITION_STEADY_STATE MOTOR POSITION. TRANSITION STATE
1y referencelA]l A
com f4 ref id [T g g
10 control [s]
0 —>
I referencelA]l &
speed PI output
[s]
0 _ —>
Speed reference
[rpm]
[s]
0 —>
Position reference 4
[degree]
Position
[s]
0 >

7-7

FEELUHYARY MLEHIEY T b 7 OBBHIEANE (GLE I
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78 FMEREFENER EEGHAI)

AKYIT ROz 7TlH, AHWESh-BEEICH LT, ESEERICHETO 77/ IILERZFERALE
T, BEELMEEZESELCHEBEASC LIIESEFERT AHEENREINATLET,

MOTOR_POSITION_STEADY_STATE MOTORPOSITIiNSTEADYSTATE
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 ;
Armmdmmm = e e ____________-.'.\
com_s2_max_speed_rpm
d
- Lt .
Constant Speed Tlme[s]
»
>
Reference i /
Position i
Position com_82_ref position_deg
A

b

|

com_u2_interval_time Time[s]
B
>

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 MIBHRESECERL=ZAR. EREOREESE
BRHIE LIS Renesas Motor Workbench M5 ATDEMEANT 5 & T, MBESENTRELIES
EEERTHENTEET,
NEERT (com_f4_accel_time)
- KEE (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 FEELUYDREMIE

sin E5 & cos EENLAEEZRETIES. EodHADA Ty FOS A, HEDIESDENAE
BMELHBYFET, KU TIWY I Y27 T, EoHHHEZRHET 2HEEEZFERTEET., Y1 VHED
BMExER7-9(2R L. MABRENHSZR 7-10 ITRLET,

2 sin signal before gain correction
05 signal before gain correction

before nofryalization

t offset ergdr

before Aohgalization offset,érror

Sensor output[V]
(=]

0 90 180 270 360
Angle[deg.]

(@)7 1 VFIERIRHESA A —D

Sensor output[V]

2 sin signal after gain correction

e 05 signal after gain correction

offset error = 0

0 90 180 270 360
Angle[deg.]

(b)7 1 VFHERBRHESA A —D

7-9 7HOTHADT A VHEME

sin signal before phase correction
e c0s signal before phase correction

Sensor output[V]
o

4—> phase difference
H =90 £ angle error[deg]
2
0 90 180 270 360
Angle[deg.]

(YA ERTR I E S A A—

Sensor output[V]

sin signal after phase correction

= 05 signal after phase correction

0 90 180 270 360
Angle[deg.]

(DA ERRIIEE A A —2

X 7-10 7+ 045 HADOMHEHEERS

U HAMERREZEDIC L-BEE. YRR YORAT—4MEBNEEZITOET, REL
-TF—4%RIZYI I 7 THERKZEE L., o UHEADCAEZEEIT ARICERLET, oY
DEAT—REFA—TUIL—TEETRELET, T—FREBRUHENIO—FK 7-11IZRLET,

F-HEHBEDES - BRSO T, IMHRFICHFBMEZTO. TORICRELEZEVYOAEE 0 E

ERBDESBWMEZITVET,
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< WERS—F >

|
IREMIE VISR E
|
F—ToN—TEECT—IRE
|

TAUBHIEER S

HRARMIE AT —2 IS

AR IE [E5 H

HWIET—2HIE

S

711 BEBEMEIO—Fvr— b
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7.10 558 W Rl 18]

SBOMREEE, dEHBBRZAAMICHET S ET, 1 N—SBRBEETHARERGEEZ PM E—
SOEERICHG L TRET HIFREECWY)DNBATLEIEFHTTH->TH, dBMERIESZADIETHE
RS, ILHETHIBZTVET (K 7-12), EERMAZITHHI C&ITL Y, MRICBER q HERER
RO ENTREE LY, BERELE S UVERREE TOHNMEEZRRLET,

BOMERFEE, BEDEEIIH LT, E—2DERERRENSLL LY. EXEORBHIEL K G- KEZ
HEMICRAMLT, IIOEZEICEXRSE. PME—420BEARBRRICKE>THEREEEZ Ty LT 54
HETVNET,

=%, T, FREEFIBEZLUTOHELXNOKRDHET, RIGFE—FDIEHIE. lalL|d,lq RHEE
D ZFEFM(V (1d*Id+1g*Iq)) TF . Vamax £, BEEREHECEAVETHOMNMLOHIELTVWEIEERY
ILORKEZFERLES,

Rated Max torque line with weak control.

1

1

:

1
Torque[Nm] N

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 HATREE MILD ERE DR RBI

Vom = Vamax — IR
Vom : SHEEBEFIRIE V], Ve : BEARNY FILORKIE [V]
I, : BERAY FILOKXKES [A]

7-13 FEREEFIREDNFHER

Vom\ 2 2
e+ () - (,1,)
Lq

“ Vom = Vamax — IaR

Vo : SRCBEEFIFRE [V, Vingr : BERY FILORKIE [V], I, : EHFERT FILOKES [A]

Id:

7-14 SFOHRFIEIE TS d HERETEOHER
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711 BEACIBHEAFHE

UVW D=HEFEIRSEEMT M. RELE-AEN S EH-AETCHSHAERETVET, COW0
BIZLYSHIHOREUEARET I ENTEET, SREERAR. PWM Xv U Z7EAZAENES, 5=
MEBETSBEICHEDRENELNES,

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

\Peak | Peak
PWM i |
Carrier ! :
{Valley 5 " Valley i :
Detection ! i
Angle ! Angle equivalent

to 0.5 cycles

Actual Angle on the interval

X 7-15 PWM ¥+ 1) 7RI CTEO AEEDH

712 EELEMHE

BEF PWM A Y N— 8 TlE, LF7—LDRA vF U RFROEREHLT B2, EF7—L2
SOEFHRBICATERETY REA LERITVET, ZO-OEEESEEER-E—FIZMMEh
PEEICIHRENE L, SEEENBLLET, 2CCEOBEFERT 570, EEREREERELE
j—o

BESZOBREEME. BRASEAESE)ETY RES L, BHATEAT—HFORA v F LI
[CEEL. FREOLSHEHERLET, BESERETR. FTREERELFOBE 4 —VEBRICE
CCEEESECMELET,

T EERE V]
0.8
0.8
0.4
02

0
Q 0.5 1 1.5 2

Bim [A]

0.2
0.4
0.6
0.8

-1

7-16 BERZEDEFRIKFIE(—H)

RO1AN6842JJ0121 Rev.1.21 Page 48 of 155



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

7.13 PWM ZRAA K

HUTINTaTSLTIE, E—E2ADAABEEF/ILAEBER (PWM) [TE>TERLET, &F
Da—I)LTIEX, PWMDuty tkDEHZ1TWNET, -, EEFRERZLITEE=0HIC. ERET--EXEH
NTEFT, ERFHMEDS 2 —ILDOAPI ZB L TCERADHEERELEFT. &Y TN TATS LTI, 2
D/ RABEFERS AN SERTEET,

a) IE5%KZEH(MOD_METHOD_SPWM)
EHREmMZEUTOLSICEELET,

Vv
m=——
E

m: =R VESHEERE E: A/ N—4B43EFE

b) ZEMAY kILEFHEMOD_METHOD_SVPWM)

KAMABRHE—2DORY FLHEIZE VT, —BHUICHEZOEHEERESEFEXRKICERLET,
LETAN, ZFDFEEPWMERDODERARE LTHERT S L. ERICE—ZICHMEINEZEETDA >
N—ABREFRICHT 2EEFARIEHEETRETRK86.7[%EHE>TLEVET, £IZT. TR
HAHLIICEHEEREFENRRKELR/MENOTHELZHEH L., ThoZREEXTETENGBELZLD
EERARELTCHEALET, TOHER. TRRORKIRIBEVI/2ELLY . REEXEZOEEICETF
ARERIFZ100[%]EHY ET,

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

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

Vo Vo, Vi U VW HEEESE
Ve, Ve, Ve PWM AR UV,W HHEE RS E(ERR)

FREMELUTOLSICEELET,

V'
E

m: ZFE V' PWMARMMELES E: A o — X ST

m:
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8. N— kT

81 1—HA4A2T71—R
RKORAFLOR—F1A—HYA 2T —RX—E%E2KR81IZRLET,

®81 R—rFa—HF(427x—-2

IEH A3 —REHR HEBE

EIEIREIES AAZEENE(VR) EEEEEREAN
START/STOP FTILR Ay F(SWT) E— 2 EERMRFILES
ERROR RESET Ty aRA v F(SW2) IS—RENLDEIIRES

LED1 # L > <4 LED(LED1) - E—AEREIRE D RAT
- E—A{ELE :SHKT
LED2 #+ LT LED(LED2) - IS —RHE D mAT
- BEEEER :SHKT
LED3 4L > of LED(LED3) FIBRDIET : ALT(RAGT2, RAST2 D& )
RESET Tv a1 R4 v F(RESET) VATLYEY b

BTN TR ITT7DHFA BT —RAEFRS2, R8IITRLET,

% 82 iiFA 42 7T —X[1/2]

BEHE RABT2 RABT3 RA4T1
. Ver.1: PA06 / ANOO6
A N—2BEREETRE
v BREERIE Ver2: PAGT | ANOO7 P004 / AN004 P004 / AN0OO4
_ Ver.1: PB00 / AN0O0O8
; ESEANAVRI
EEREEIESIEANAVRY) Ver2: PO00 / ANO16 P005 / AN0O05 P005 / AN0O05
START/STOP +Z LA A v F
(SWA) PD04 P304 P304
ERROR RESET 7w a D07 P200 P200
A4y F(SW2)
LED1 sAT/H LTI PDO1 P113 P113
LED2 s &T/3H LT #4H PD02 P106 P106
LED3 = kT/3H KT #II4E PDO3 - -
U MBERAIE PA04 / AN0OO4 P0O00 / ANOOO P0O00 / ANOOO
VHERAE PA02 / AN0O02 P001 / ANOO1 P001 / ANOO1
W HERAIE PA0O / ANOOO P002 / AN002 P002 / AN0OO2
PWM H 73(Up) PB04 / GTIOC4A P409 / GTIOC1A | P409/ GTIOC1A
PWM H F1(Vp) PB06 / GTIOC5A P103/GTIOC2A | P103/ GTIOC2A
PWM H 1 (Wp) PB08 / GTIOCBA P111/GTIOC3A | P111/GTIOC3A
PWM H A (Un) PBO5 / GTIOC4B P408 / GTIOC1B | P408/GTIOC1B
PWM H F3(Vn) PBO7 / GTIOC5B P102/GTIOC2B | P102/GTIOC2B
PWM H 73(Wh) PB09 / GTIOC6B P112/GTIOC3B | P112/GTIOC3B
FEL Y sin AN Ver.1: PC04 / ANO10
Vor2. PB02 / ANO1S P500 / ANO16 P500 / ANO16
ZEtrHYcos AA Ver.1: PE15/ AN0O27
Ver.2: PCOS / ANO11 P006 / AN0O06 P006 / ANOOB
BEL =D PWM BRaEit
’f;"“*ﬁﬂjﬁ REE PC13/GTETRGD | P104/GTETRGB | P104 / GTETRGB
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%83 WFA LA T —R[2/2]

HRe RAS8T1 RA8T2
A UN—3 BIREEBRIE P008 / ANOO8 P007 / ANOO7
EE5REESEANAVRIY) P0O14 / ANOO7 P015/ ANO15
START/STOP FTILARA v F
(SWA) PA15 PAOO
ERRORRESET 7w a
24 9 F(SW2) PA13 PAO7
LED1 s KT/H LT Hl4ED PA12 P614
LED2 mKT/HAT HlfED PA14 PA15
LED3 s KT/HAT HilfE - PAO4
U HERAIE P004 / ANOOO P006 / AN0OO6
VvV BERAE P005 / ANOO1 P008 / AN0OO8
W HHERBIE P006 / ANOO2 P010/ ANO10
PWM H 73(Up) P115/ GTIOC5A | P605/ GTIOCSA
PWM t A(Vp) P113/GTIOC2A | P603/ GTIOC7A
PWM H 51(Wp) P300/GTIOC3A | P612/ GTIOC9A
PWM H F1(Un) P609 / GTIOC5B | P604 / GTIOCSB
PWM t F1(Vn) P114/ GTIOC2B | P602/ GTIOC7B
PWM t :(Whn) P112/GTIOC3B | P613/GTIOC9B
FEv Y sin AB P502 / ANO19 PO14 / ANO14
FEtE Y cos AB P501 / AN120 P500 / AN021
MRS =P =
BREARMLEO PWM RAFL P613/ GTETRGA | P112/ GTETRGA

AN
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8.2 B AHRE
BUTWYIT I 7THERAT SR DHE—EER 84, R8S5ICRLET,

% 8-4 RliB#EExTSFR[1/2]

At RE A& RAGT2 RAGT3 RA4T1
U HEEREIE ANO04 ANOOO ANOOO
V HERBIE ANO002 ANO0O01 ANO0O01
W HERAE ANOOO ANO002 ANO002
Ver.1:
£ UN— R BHREERE CSPS_G ANOO4 | ANOO4
ANOO7
Ver.1:
A/D ANO0O08
VR ANOO5 ANOO05
aVN—4 A% Ver.2:
ANO16
Ver.1:
HEL Y sin EBAA Oo0 | ANots | ANO16
ANO018
Ver.1:
FEt Y cos EBAA C‘g'rozz_7 ANOO6 | ANOO6
ANO11
AGTW EEFEA R —NILEAT AGTO AGTO AGTO
U %8 PWM A CH4 CH1 CH1
GPT \V ¥ PWM 1 5 CH5 CH2 CH2
W 8 PWM H A CH6 CH3 CH3
POEG BERBHEEDO PWM B2EZEIEASD | GroupD | GroupB | Group B

& 8-5 B AER R [2/2]

B D4 8E & RA8T1 RA8T2
U tHERAIE ANO0O0O ANO006
V fBERBIE ANOO1 ANO0O08
W ABERAIRE ANO002 ANO10
A s A s EREEAE AN00S | ANOO7
VR A ANOO07 ANO015
FELUYsinfEEAN ANO19 ANO14
FEv Y coslEREAN AN120 ANO021
AGTW REFIEA 2 —NILAAT AGTO AGTO
U+ PWM H A CH5 CH8
GPT V # PWM H A CH2 CH7
W 2 PWM H A CH3 CH9
POEG BERBEHEFO PWM B2FIEAS | Group A Group A

(1). AID 3> "—4

UHER(u). VHEEFR(Iv). WHER(W). BFELUHES. LU UN—FBREE (V) & BERRE
BSEVR)Z VU LRAXF Y UE—F] TAELET(N—Fz7 Y HEER).

AD EHIFGPTO7 oA —270—PWM DR)EEFHLTEESETLET, ADEBRETEIVAAZ.
ERFIEELE| Y AHE L THERALED,
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2). ERPAAL 1< (AGTW)
EEHIEEAE Y AHDA A —\ILEATELTHERLET,

(3). RAPWM A4 (GPT)
B# PWM HNBIMEE— FEERALT. Ty R LFEQOHNETVET.

4). GPTHAKR—r7™H F Ty kA R—T L (POEG)

BEFRBREFE (GTETRGX IiF® Low LAJLREER) 12 PWM HARFENAM A4V E—4 2 RIKEEIC
LEd,
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9.
9.

IRy TR -
1 Y b7

354

RKVRATLD) I b7 OERERETRISTLEY,

RO FBEEUHYARY MLFIEY 7 bz TERER [1/2]

IHH

RE

Lk s

AR LI

T— 42 Hl{EFE/F L

SW1 DLAJLIZK YHIE
F 1= 1% Renesas Motor Workbench 5v 5 A A

[E1$5F HEAB AL B AR

FEL Y FA

ANBE

DC 24V

A o0y REKEE

RABT2: 240 [MHZ]
RABT3: 200 [MHz]
RAA4T1: 100 [MHz]
RA8T1: 480 [MHz]
RA8T2: 1 [GHz]

x4 1) 7 (PWM)E K

20 [kHz](¥+ ') 7 B # : 50 [us])

PWM ZER A

ZRAY MVEFR (EKIKER B ERAT)

TYREA L 2 [us]

il R HA(ER) RAGT2: 50 [us]
RABT3: 50 [ps]
RA4T1: 100 [us]
RA8T1: 50 [us]
RAST2: 50 [us]

HEEAHGEE - (&)

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

AR— K Ul A -
VR1 [ & BiES
ESEERE : —180 E~180 &

Renesas Motor Workbench {& FE :
BEEREARICEIUETO 77/ ILIES
S EERB . —32768 EE~32767 &

EHEHRE R B IR

ERFIER : 300 [Hz]
HEHEHR : 12 [Hz]
SERIER : 4 [HZ]

B#{E L)L | Optimize more(-02) (7 7 4 )L & E)
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K92 FBEL YA MLKIEIY T box 7EKRLEH [22]

S
LUTOVWTFNIODEEDF. E—2FHEMESE N6 XN)EZET I T4 TIZT S
1.  HHEOEFRN 3.82(=1.8*sqrt(2)*1.5) [AlZ BB (EFRHIEHE A TER)
2. A UN—ABHREEAN 60 [VIFBBE(ERFIEE N CER)
3. A UN—ABHREEN 8VIRHE(ERFIEIEL TER)
4.  [EFREEA 4500 [rpm] % BB (E R HI1EE #i TBIR)

IHH
fREERERE

NEMSDBRERBREESZREL-BE. PWM HAHFZENAMA4 2 E—
BORIZT B
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9.2

VI b7 EREE

VI T7DERERER -1 ITRLETS,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_induction ]
Set Control Gain & Command
Control Module
~
[ rm motor current ] [ rm motor speed ] [ rm_motor position ]
[ rm motor sense induction ] [ rm_motor_driver ]
\_ J
§ Y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N\
MCU Module
[ADC] [AGT] [GPT] [POEG]
A\ 4

Output PWM Signal
Get A/D Converter Data & Sensor Signal

H/W Laver (MCU / Inverter)

91 E—A&IfHY I bz T7DEEER
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9.3 FYAHDEREA

AETHAT I E—AFIHTOI S LTIE, BELBEIFICEEFHBHRINY AH L. ERFIEEHEIY
ABTEBEINET, PTITUS—2aVBTHS UIBEEFAA VIIL—FUOTEITSINET, BYAHEL
TlIHMIZN—RFY T 7BERBREICHZBREELHNBIZHES BERBRHEEIYAHAZTAVLTVET,

x93 AT HENYRAH - ZRY

gYiAH | BEE R
LARJIL
15 Min
14
13
12
11
10 AGTO INT
REHIEHFEEAZ Y A H
9
8
7
6
5 ADCO ADIO(RA6T2, RA8T2)
ADCO SCAN END(RA6BT3, RA4T1, RA8T1)
BRI EHEHAZ Y A AD EHRTETEIYAH)
4
3
2
1
0 POEG3 EVENT(RA6T2) POEG1 EVENT(RAGT3, RA4T1)
v POEGO EVENT(RA8T1, RA8T2)
Max BERBRLEEYAH
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94 TJF7AI - TAILET—HRK
HGUTINTOTSLDIANET—ET7AILERELUTIZRLET,

R4 VI DT T IAILT—HER[1/2]

T4 YT ITHILEF— 274N i&%s
g
ra_cfg HEERDaA T4 T~y
7
ra_gen HEIERDL AR HRTE
E. A4 VBTG E
ra arm CMSIS V—Xa—F
board R— FEEERESR
fsp/inc/api bsp_api.h BSP API &
fsp_common_api.h Common API %
r_adc_api.h AD API B
r_elc_api.h(RAGT3, RA4T1, RAST1 &) |ELC API £5
r_ioport_api.h I/O APl EZ&
r_poeg_api.h POEG API %
r_three_phase_api.h 3 18 PWM API E%&
r_timer_api.h 243 APl EZ
r_transfer_api.h T—HA ¥ APl B
rm_motor_angle_api.h AE APIEE
rm_motor_api.h E—4 APIES
rm_motor_current_api.h ERHE API E&
rm_motor_driver_api.h E—4 FS54/\ APl %
rm_motor_inertia_estimate_api.h A F— v EE APl EE
rm_motor_position_api.h KIEFIE APl E&
rm_motor_return_origin_api.h [RRER% APl E&
rm_motor_speed_api.h HEFIE API E&
fsp/inc/instances r_adc_b.h(RA6T2, RA8T2) AD BAEER
r_adc.h(RA6T3, RA4T1, RA8T1)
r_agth AGT B EE
r_elc.n(RA6T3, RA4T1, RAST1 M&) ELC BEEEE
r_gpth GPT EEEE
r_gpt_three_phase.h 318 PWM BEEEZ
r_ioport.h /0 B:EEE
r_poeg.h POEG BEXE %
rm_motor_current.h BRHHEEER
rm_motor_driver.h E—2 R4 /\BHEER
rm_motor_induction.h FE Y HEEEER
rm_motor_position.h 1 iE HI B EE &
rm_motor_sense_induction.h FEL Y NEREEER
rm_motor_speed.h REHIEHREEE &
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£95 VI b7 I7AILEF—HER[2/2]

THIL YT ITHILTF— T7ANL o
5
ra fsp/lib SA4T3) 7741
fsp/src bsp BSP BE&E 7 4 )L —
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 K54\
r_elc/r_elc.c(RA6T3, RA4T1, RA8T1 M) ELC K54/
r_gpt/r_gpt.c GPT FZ4 /N
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM K543
r_ioport/r_ioport.c /IO FZ 4N
r_poeg/r_poeg.c POEG K54 /N
rm_motor_current/rm_motor_current.c BRHEE AN
rm_motor_current/rm_motor_current_library.h | EFR&IES 1 TS5 1
APl E&
rm_motor_driver/rm_motor_driver.c E—FFZa4N
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 APl E%&
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 B %
src application/main mtr_main.h , mtr_main.c A—H A VB

r_mtr_control_parameter.h

HE/ NS A —FEEH

r_mtr_motor_parameter.h

E—RNTA-EER

application/rmw

r_mtr_rmw.h, r_mtr_rmw.c

Analyzer Ul B8:ERE#E
==
€

ICS2_RA6T2.h, ICS2_RA6T3.h,
ICS2_RA4T1.h, ICS2_RAST1.h,
ICS2_RA8T2.h

Y—ILREEREES

ICS2_RA6T2.0,ICS2_RA6T3.0,
ICS2_RA4T1.0,I1CS2_RA8T1.0,
ICS2_RA8T2.0

Y—ILRBIESATS
1)
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FSP#{ERA9d 5L T, RBMEE R SA NEHBEICERT HIENTEET,

FSP (X, 7OYx Y bTCERATEIYA /00 bO—5, FEBHEE. InFHRESEORER/HREZI > T«
XalL—>avERET 7ML (configuration.xml) IZEFL. SBLET, A>T F¥aL—> 3 VEREIE
e? studio LM FSPEIZ &k > TITLVE T,

FERDT7AILLUSZ, FSP M5 Project £ EEITTHEUTD I A LA —DNBEEBIERSINET,
ra

FSP TEIRLf-h— FEHEFROCES 32— ILDAYSE— - COA—KI7AILDBA VA M—ILESNE
ERS

HEEEERL DO — FBIEF1T 554X ralfsplinc R U ralfsp/src A TOREED 2 —ILAy & —-C
O—FI774LEBELTLIEESL,

ra_cfg

BRLEES1—IILOBERINO VD 74 X2 L—Ya vRENBRIWFET(ELFF T arvnk
S7%H M), FSPIEEUNTIIREERLEIELAELTL LY,

ra_gen

FSPIRETEHRELZaIV 74 F¥aL—2a VIFR(E U BEERTELEVAARE. FED2—I/ILOD
property SRE)MN L EBRINDIEED 12— DML T—2HMET 7 A ILDEMEINET, EJL FEF
[T a2 T4 Fa2aL—LaVvRENCEHBERSNIDOTEEBEDBHEFEY FHA,
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95 7IVH—afE
FIVr—2aVEIEA—HA 02T —X(UNDEIRE RMW 2FEALEZE—2ED a—LICxT 55
HOERERECHBMES 21— LIRS A—2BHEITLET,
9.5.1 #HE
TIVr—L a3 vBTHRELTWAHME—SE2KR96ITRLET,

®96 7TV r—LavEBOWE—%

HRE B
A A A0 A—HDERICHLTORATLEZRY | BRHIZKRELET,
Ul a3 AR"—FUL/RMW OEEZETLVET,
T HR—T v —ALE T2 DESMFIL. FEFHOEREORG - REZITLET,
RMW @ Ul A3 EREEC/N\FA—2DOREF - REETVET,

952 avI7445L—La iER

FI)r—2 a3 BIEFSP CERANARES 21— IILEZAVTCE—24IHEETT 51—F1 4
TJI—RET, XY VTN TATSLOT7 TV 5= a3 VBEIBHLKETH U TINELTEESIATLET,
DB, TTIVr—L 3 VEBTHREARELZIAY T4 L—2 3 VERIE mir_mainh 774 J)LAICT S 0O
EHELTHESATWET, REARELZI D I4JL—2a Vv ERERI7 22740 L—2 3 VIER
—EIZRLET,

R97 avIq4TL—La viERE

274114 E4Z/AE HL:)
mtr_main.h CHATTERING_CNT ALY FHRAABDF ¥ 2) U TH
MTR_MAX_SPEED_RPM [Bl 353 & 5 R Fil R B

RMW, R— F Ul &2l EDEERE
FRELTHLIDEICADAENET,

CONFIG_DEFAULT_UI BEREAR ()tyv MERE) R—F Ul
ZRMW OWThEFERT HMNEREL
EXE

MTR_ADCH_VR1 R— FORERETEA VR DEZFHARA

CADFYRILEFREL TS,

£98 aAVI4 T L— 3 VIERVHIE—E

Iy 0% REE
CHATTERING_CNT 10
MTR_MAX_SPEED_RPM 4000
CONFIG_DEFAULT _UI BOARD_UI

RAGT2 Ver.1: 8
RAGT2 Ver.2 : 16

MTR_ADCH_VR1 RAGT3. RA4T1:5
RA8T1 : 7
RA8T2 : 15
RO1AN6842JJ0121 Rev.1.21 Page 61 of 155

2025.10.31 RENESAS



KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control 1) —XH

9.5.3 HENK - THIHER

TV r— a3 vETaA—IERRRELER—EEZKR 99, K9-10I1TRLET,

K99, RO-10ITRIEHMEIRMW M LEZRET S ET, RO ICTRIBERERICRBRENF
T, 7IVr—2avBRIDBERERZSI%E LT, BHIEE D 1 —I/LD Update B ZEITL. FBE

NIA—BERBRLET,

KOO NSA—SETEALTH—E [1/2]

P

A EA

g_u1_trig_enable_write

BEREHEHFRT 57

com_u1_mode_system

A—HANBAVATLE—FOYEBZIEHR
0: E—4%=1t
1: E—2EFE)
3: T5—MEKR

g_ul_mode_system

SRTLE—F
0: E—4%=1t
1: E—2EFE)
2: I5—

com_u1_ctrl_loop_mode

L —TOLY Bz
0 : FEFIH
1: REERE(T 7A4IL )

com_u1_enable_write

A—HFANHAEHREZHLAHT (UTO comEHRITZDEHE
g_ul_enable_write H’F CEIZH >R TIOI S AICRBS
nEI, )

g_ul_enable_write

EYE SR A

com_u2_mtr_pp

BEYTH2E—2DIEHH

com_f4 mtr_r

BT 5E— 5 OBRE [2]

com_f4 mtr_Id

EEENd 5 E—42Dd 84 U F IR VR [H]

com_f4 mir_Iq

BB H5E—42Dq AU ¥V 2R [H]

com_f4 mtr_ m

EEEhd 5 E—5 DIHRHR [Wb]

com_f4 mtr_j

BEEN g H5FE—2DA—32 14 F—> v [kgm™2]

com_f4_current_omega

ERHHREREKHK Hz]

com_f4 current_zeta

ERHIEHRBE R

com_f4 speed_omega

EEHEHREREKS [He]

com_f4 speed_ zeta

R FE R R B

com_f4 pos omega

& | R Bl EIR L [Hz]

com_f4 sob_omega

REF ITH—N\EHRBRKE [Hz]

com_f4 sob zeta

BREA THF—NERERE

com_f4 ol ref id

YRENEE d ERERIEHIE [A]

com_f4 id_up_time

SRENRY d BHETEA L (T HERE

com_f4 speed_limit_rpm

EERKIE
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£ 910 NSA—FERREH—E [2/2]

EH B
com_u2_pos_dead_band LB
com_u2_pos_band_limit MEROE TR
com_u2_interval_time BEERL R
com_f4_accel_time pipEd:sdis
com_f4_speed_rate_limit RELZHEFRELCEHFRMEFWA) [rpm]
com_f4_max_speed_rpm ERERERKEMEWA) rpm]
com_f4_overcurrent_limit VI rz7HBERT S —BREERE [A]
com_f4_iq_limit EEFIE g MERRKIE [A]
com_f4_speed_ob_hpf_omega HEEA TH—/\HPF EHRERE [Hz]

KRO-TMMTRMW IZEBNTA— S BHRABEARDEH—E

BER iR
g_user_motor_induction_extended_cfg FEELUHA AT —RINSG A= EERK
g_user_motor_position_extended_cfg MEHE/NT A — 2 EER
g_user_motor_speed_extended_cfg REHIEH/ANZ A —2EBER
g_user_motor_current_extended_cfg BRENE/ T A —FBERK
g_user_motor_sense_induction_extended_cfg AENRERHNT A —21BERK
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954 <THUOEH
XU —EEUTIZRLET,

£ 9-12 ¥4~ O—% [1/4] (mtr_main.h)

<4/ 0% RABT2 RA6T3 RAA4T

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
A2 + 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 Ul | BOARD_UI BOARD_Ul BOARD_U

CONFIG_LOOP_MODE | LOOP_POSITION LOOP_POSITION LOOP_POSITION
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Renesas Flexible Motor Control 1) —XH

% 9-13 ¥4~ O0—%& [2/4] (mtr_main.h)

<5 0% RAST1 RA8T2
SW_ON 0 0
SW_OFF 1 1
SW1_ON 1 1
SW1_OFF 0 0
SW2_ON 0 0
SW2_OFF 1 1
CHATTERING_CNT 10 10
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) /
(MTR_AD12BIT_DATA/2 +
1)

(180 + 10) /
(MTR_AD12BIT_DATA/2 +
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_Ul

CONFIG_LOOP_MODE

LOOP_POSITION

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

<Xy 0%

RAGT2

RAGT3

RA4T1

MTR_ADCH_VRH1

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_LEDf1

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_I0_PORT 01_PIN
06

MTR_PORT_LED3

BSP_IO_PORT_13_PIN_
03

% 9-15 ¥4 O—& [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_I0_PORT_10_PIN_13

BSP_IO_PORT_10_PIN_07

MTR_PORT _LED1

BSP_IO_PORT_10_PIN_12

BSP_IO_PORT_06_PIN_14

MTR_PORT _LED2

BSP_IO_PORT_10_PIN_14

BSP_IO_PORT_10_PIN_15

MTR_PORT _LED3

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

E€ZA=E RAGT2 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 ¥ O—% [2/2] (r_mtr_rmw.h)
E4Z2=E RAS8T1 RA8T2

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_
MARGIN_MULT

1.5f

1.5f
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96 AR IJT—REYa—)L

AVAITI—REVa—)LIE, E—2HHEERTIRED2—IILEZEUICFERLTE—2FHlEHEAKREZE
HBEEZ3ED21—ILTY, EED2a—IILEDA VAT —ROE—2HHD IR T LLANDER, RELEE

ToTWWET,

9.6.1 #¥sE

AR ITI—RED2—ILDOHE—EEZK 9-18IZRLET,
%918 { VA TI—RED1—ILO¥EE—E

e g
s_rEE 1 FOESICH LTRT— 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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96.2 EVa—I/ILERE

EDV2—IERRER 92 IZTRLET,

gy
= B
A2H—JI—RAES1-) Ea-L
SW./VR1.” L ) [ ™
LED EEEMEORY
DB mhRE@ | L (B0L#EE| ... -
wEEE | | s SRR
RMW  —— { > | mouns
LG (AGT)
Uty e
-
E—SiEIL e
| efe Uty b
AHTT—R iz
JiEL] el kS1% ADZHHET
(APD) Esa—I 2|0ikds
275 P
elc x4 N
FIUr— SAFAE- e
>3 B2 EE1ER
= HE
RF—H2 wma | OEEE | mEsmE
BFHIE }&*’{‘* -y
IS—YE EBa1-)L el
I5-3% REEbEE
ADZRETHONS |
FIDAHEH ; SRR 3 210 3AHEE
iswEE |
BB
£0iA

F9-2 A AT —RED1—ILIERN
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9.6.3 HKEE®

93 [CH VTNV I Iz 7IZHEITHREBBRZRLET., 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 o FILY T bz 7 DIREEREK

(1) SYSTEM MODE

DRATLEMEREERLET, K412k (EVENT) OFRLEIZLY., REABELET, VATLA
DEEIRREX., E—FEREZIE (STOP) . E—4ERE (RUN) . EEiKEE (ERROR) »H Y FT,

(2) EVENT

% SYSTEM MODE HIZ EVENT %49 % &, £D EVENT IZHE> T, PR T LEMEREAE 9-3
FORDESICEBLET, FEVENTORLEZERETRELRYVET,

% 9-19 EVENT — &

ARV A

HREER

STOP

A—HRECKYERELET

RUN

A—HREICKYERELET

ERROR

VATLONEEZRHLE-EEICHEELET

RESET

A—HIEEICEYRELEY
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9.6.4 {R#EMHEE

AFETOTILIF, UTOIS—RKEEHSL., TNTIOBRICRIFLEBEEZEELTVET, RE
HREICED D REREMBIFR 9-20 ZSZRL TSN,

o BERIT—
BERIZ—IFIN—FIz7RUEVI b 7EATHREEINET,
N—FOzT7HhoDRIAFELES BERBLE) I2&Y. PWMEARFENAA D E—F o RKEIZL
FY, F-. BEREHRAHTUME. VHE. WHERZERL., BER BERY I v MEZER) %
BHLUEEIC, BEFLELET (VI bz 7Y &

. BEETS—
EEBHEAM TS VA4 BREELERL, BBE GBBEY I v MEEEB) FRH LB,
52 F¢L$¢oﬁzru\/rﬁm@m@%wmmﬁwﬁﬁmaéﬁﬁbr g LI-fETT .

. BEBETS—
BEEEERENTA L A — S BREELERL. EEE (EBE) Sy MEZTES758) #RMmL
rBElc, BABLELET, BEEY Sy MEXREEBOERBEORER EEEELTRELLET
a—o

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

& 9-20 ZREMBEOBERY - REE

BERTS— BER) Iy ME [A] 1.8
EREH (] EREEEE
: BEEY Sy ME V] 50
B —
BEELS EREN [us] SRR
o BEEUS Y ME V] 8
ERETS EREN [us] EREEEE
EEU Sy FEERA)
ESREET 5 — [rom] 4500
ESRRREHA [us] & 37 il 1 B A

X RO-1 FBBEUHAY MKV D bz 7TEERMLE [1/2]. K92 FEE AT MILKHIEY T
DT 7 EKRLR 221258
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9.6.5 API
BEDS2—ILDAPI —EH#LTIZRLET,

7= 9-21 APl —&

API

s B

RM_MOTOR_INDUCTION_Open

RKEDVa2A—IVEFRTHITEE 2 —ILDA VR
REER (F—TV) LET,

RM_MOTOR_INDUCTION_Close

RKED2A—IVEFRTHITEED 2 —ILDA 2RI
Zéﬁ‘\gT (7 D—X) LﬂfTo

RM_MOTOR_INDUCTION_Run

E-FEBKEICLFET,

RM_MOTOR_INDUCTION_Stop

TS FILIREIZLET,

RM_MOTOR_INDUCTION_Reset

REDa2—ILEUEY FBREIZCLET,
TERE 2 —ILOYtEY FE1ITWET,

RM_MOTOR_INDUCTION_ErrorSet

DRATALIZIS—HKEZHRELET,

RM_MOTOR_INDUCTION_SpeedSet

BERETEEEA) oM ZRELET .

RM_MOTOR_INDUCTION_StatusGet

DRATLDRT—FERBLET,

RM_MOTOR_INDUCTION_AngleGet

A—2AE (g F#rad] ZMB LTI

RM_MOTOR_INDUCTION_SpeedGet

EEFRAERE) pm] ZRELFS .

RM_MOTOR_INDUCTION_ErrorCheck

IS—RETEWWMDZEFIVILET,

RM_MOTOR_INDUCTION_PositionSet FEIESE [degree] #/TELET,

RM_MOTOR_INDUCTION_WaitStopFlagGet FUHEKEISTEMBELET,

(FELUHYARY MLTIEFEYR—F)

RM_MOTOR_INDUCTION_FunctionSelect 14— v HEEREE - RREBHEZERLET,

(FELYRY FILTIHEYR—F)
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9.6.6 MHEK - THIHEHR

AVRTI—RED2—ILDOBERK - EH—EZLUTITRLET,
£922 AT —REDa—)LRAEER - TH—E (rm_motor_api.h)

BiERA AN EL)]
motor_callback_ar | *p_context =LY VBEBAITER MER
s t
95— event =LAy O EBADA R MER
motor_cfg_t *p_motor_speed_instance TEREEFEHES 2 —ILAIVREVAT RLA
*p_motor_current_instance TERERHFEHES A —ILAVRAEZ VAT FLR
*p_callback REI—UNYIBEBT 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— 32 EEFKREHT FLR
*stop E— A EEGFELEHT7 FLR
*reset EDa—-)tEy FEABT FLR
*errorSet IS—EHREEBHT FLR
*speedSet EEESEMMA)rom R ERBH7 FLR
*positionSet MEEREREREHT FLR
*statusGet ED a2 —LRERGHAEHRT FLA
*angleGet A—A2 AErad| G A7 FL X
*speedGet B 5 35 (R A ) [rom ) BRI RS 7 KL R
*waitStopFlagGet E—A2EERFELET S TRGRABHRT7 FLX
(FEEUYRY FILTERIEYR—)
*errorCheck IS—REHEZEERHT FLR
*functionSelect H—REEEEIREH 7 FL X
(FEEHYRY FLTIEHESR—)
motor_instance t | *p_ctrl EDA—IILANEHBEART FLR
*p_cfg EVa—)arvIqaFal—2 a3 VER
BEART7 FLR
*p_api AP| BB BERT FL R
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923 A VAT —RED2—/)LRAEER - TH—F (rm_motor_induction.h)

BERS

AN

=B

motor_induction_st
atemachine_t

u1_status

VATLAT—ER

ul_status_next

KRB IRATLRAT—E R

u1_current_event

REANLH

u2_error_status

IS—RT—42RA

motor_induction_e
xtended_cfg_t

f_overcurrent_limit

BERREE [A]

f_overvoltage_limit

BEEREE [V]

f _overspeed_limit

R REEAR B (A ) [rpm]

f lowvoltage_limit

EEEXZHE 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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96.7 RYUOFEE

- SIERESR

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

ATEMACHINE_ERROR_
ACTIONEXCEPTION

T74ILEA E&ZA=E E&EE -
rm_motor_inducti | MOTOR_INDUCTION_O | ('M' << A —TUER
on.c PEN 24U) | (T

<< 16U) |

(I' << 8U)

| (D' <<

oU)
MOTOR_INDUCTION_R | 30.0F/ rad/s=rpm Z#iFH
AD2RPM 3.141592

6535F
MOTOR_INDUCTION_FL | 0 25949907
AG_CLEAR
MOTOR_INDUCTION_FL | 1 725591y k
AG_SET
MOTOR _INDUCTION_ST | 3 AT—rHA4 X
ATEMACHINE_SIZE_ST
ATE
MOTOR_INDUCTION_ST | 4 AR A X
ATEMACHINE_SIZE_EV
ENT
MOTOR_INDUCTION_ST | 0x00 IS—&L
ATEMACHINE_ERROR _
NONE
MOTOR _INDUCTION_ST | 0x01 BRENARY FEE
ATEMACHINE_ERROR _
EVENTOUTBOUND
MOTOR _INDUCTION_ST | 0x02 BRENAT— FEE
ATEMACHINE_ERROR _
STATEOUTBOUND
MOTOR_INDUCTION_ST | 0x04 55 F £
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+£925 A VAT —RETDa—)LRAFIZEE—

% [1/2] (rm_motor_api.h)

flag_t
GBEE YYD
FILTIXERLE
HA)

LAG_CLEAR

k27X AN & B

motor_error_t MOTOR_ERROR_NONE | 0x0000 —7%L
MOTOR_ERROR_OVER | 0x0001 | /N\— Kz 7RHBERTS—
_CURRENT_HW
MOTOR_ERROR_OVER | 0x0002 | @EFEIS—
_VOLTAGE
MOTOR_ERROR_OVER | 0x0004 | #EE#BIS—
_SPEED
MOTOR_ERROR_HALL_ | 0x0008 | h—ILEEE R A L7 FITS5—
TIMEOUT (FEELUYARY FLTEEELEFEA)
MOTOR_ERROR_BEMF | 0x0010 | FEEERHEE2 A LTI I S5—
_TIMEOUT (FEEUHYRY FILTREELEEA)
MOTOR_ERROR_HALL_ | 0x0020 | sk{#F
PATTERN
MOTOR_ERROR _BEMF | 0x0040 | e EERHE/N2—>IT5—
_PATTERN (FELUHYARY FMLTEEELEEA)
MOTOR_ERROR_LOW_ | 0x0080 | {EEFETS5—
VOLTAGE
MOTOR_ERROR_OVER | 0x0100 | V7 bz 7HRHEBERTS—
_CURRENT_SW
MOTOR_ERROR_INDUC | 0x0200 | 5&+ U HELXKRITS—
TION_CORRECT
MOTOR_ERROR_UNKN | OXFFFF | R E&IT5—
OWN

motor_callback_e | MOTOR_CALLBACK EV | 1 EEHIETFIRIY AHFA RN b

vent_t ENT_SPEED_FORWARD (S FE I 0 B ZRE L) SA )
MOTOR_CALLBACK_EV |2 EEHIHBEYAHA RN
ENT_SPEED_BACKWAR (S5 R 1| {0 PRV A E1 L) SA )
D
MOTOR_CALLBACK_EV | 3 BRGIERIEIYRAHA N b
ENT_CURRENT_FORW (ERFIEEEAZ Y AHA)
ARD
MOTOR_CALLBACK_EV | 4 BRFNEEENVYAHA N b
ENT_CURRENT_BACKW B E AR Y AR
ARD
MOTOR_CALLBACK_EV |5 AD ZENIBFHIB| Y AHA R +
ENT_ADC_FORWARD (BFELUYARY FLTREELERA)
MOTOR_CALLBACK_EV | 6 AID i NBERE|IYAHA R +
ENT_ADC_BACKWARD (FEEUYRY MLTIIRELERA)
MOTOR_CALLBACK_EV |7 FEIHAIBRTE] Y 5AFA R b
ENT_CYCLE_FORWARD (FEEUYRY MLTREELERA)
MOTOR_CALLBACK_EV | 8 FEANERZREIYRAHA N b
ENT_CYCLE_BACKWAR (FEEUYRY MLTIERELERA)

motor_wait_stop_ | MOTOR_WAIT_STOP_F |0 E—ASAELFEEISTIUT

MOTOR_WAIT_STOP_F
LAG_SET

E—4FBLEFLETS TV b
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:9-26 41 V27 1 —REY 21— )LRAFIZEAR—E[2/2] (rm_motor_api.h)

B ZE K4 AN E Bk
motor_function_s | MOTOR_FUNCTION_SE Y — R EE SN
elect t LECT_NONE

(FELHRY
FILTIEERLE
HA)

MOTOR_FUNCTION_SE
LECT_INERTIA_ESTIMA
TE

47— v HEEHRERIR

MOTOR_FUNCTION_SE
LECT_RETURN_ORIGIN

R R B IR AER

R9-21T A 37 —ARED 21— )LAFIEEKR—E (rm_motor_induction.h)

SIEERA

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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9.7 ZEEFIEHE 21—
BEHHES A —LIEA—FOEEESBEEERFAMES 2 —ILH SE SN F-EE5EE % AL TR EH|H
EEETL., BREBMES 12— LI L CERIESELESRELET,
9.71 #HE
EEHHES 2 —ILOME—EZUTICRLED,
% 9-28 HEHIHES 1 —I)LDHEE—E

HeRE sBA

1R [ ) 1 EERSECEKIT DL SEEZITL. BRESEEZHEALET,

972 ETa—ILEREK
ED2—IERREUTIZRLET,

R 1
rrrrrrrrrr BT O
w id*
| B :
w* | PI5I | "
9-4 ELa—ILERE
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9.7.3 API
FEEFHHES 2 —I)ILDO API—EZUTITRLED,

3929 FEHIHES 1 —ILD API —&

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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9.74 HENK - THIHER

REFMEDS 2 —ILOBER - EH—EBZUTITRLET,
# 9-30 RERME S 2 —IILABER - £H—E [1/2] (rm_motor_speed_api.h)

BiERA AN B
motor_speed_callback_ar | *p_context REGIEI—LAAYIBEHEAI Y TFX MER
gs_t 7 RELR

event REFEI—ILNNvIARY k
motor_speed_input_t f id d B HEIRME [A]

f_iq q R ERE [A]

f vamax R MLVERRKIE [A]

f_speed_rad B EIREE(ERA) [rad/s]

f_position_rad

B O—424E& [rad]

f ed d EigHEE [V]
(FEELYRY MLTIEERALEFEA)
f_eq qERHERE [V]

(FEEUYANY MILTIHFEARALEEA)

f phase_err_rad

(IFEERZE(E [rad]
(FEELUYAY MLTIHFEALEEA)

ul_flag get iref

ERERIERGRIET S Y

u1_adjust_status

IREIREIERAART—E R

u1_adjust_mode

IBERE—F

u1_adjust_count_full

IRENRFS| EAH NI VA T IVIER

u1_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 #ER [A]

motor_speed_output_t

f id_ref

d MERBETE [A]

f iq_ref

q HERIERME [A]

f ref speed rad_ctrl

REREEERE(EXA) [rad/s]

f damp_comp_speed

F—ToN—TEFUEVTRE(ERA) [radls]
(BB VYRS MLTIHERLEREA)

u1_flag_pi

RE Pl HIEERE 2S5
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= 9-31 BEFEED 1 —ILABER - ZH—% [2/2] (rm_motor_speed_api.h)

&A% AN E)
motor_speed_position_ | e _step_mode MEFIEE—F
data_t
- e_loop_mode REHE - CCESIET) YR
position_reference_degree MEERE [degree]
motor_speed_cfg_t *st_input REFBMADT—2BERT7 FLX
*st_output REGEMENT—2BERT FLX
*p_timer_instance TEBEHL2AITES1—IL
AVARAVART RLR
*p_position_instance TEBHAEHIEE S 12—
A2VARIVART KLR
*p_callback BEHRI—IUN\YIEBT FLR
*p_context EHRIO—IUN\YEBAI L TEX MER
7 RKLZR
*p_extend A—HYAAREIC T4 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 REHHED 2 —IL~ADT—FETE
E#7 FLR
*speedControl HEEHIEEAREBHT FL X
*parameterGet EEFHHE S 12— bOHEAT—4
MEAE%7 FLX
*parameterUpdate A—HYHEIV T4 FaL—230T—4
BHEBT FLR
motor_speed_instance_ | p_ctrl REFEHED 2 —ILREHEEART7 FLR
t o
p_cfg FEHEHES 12—V T4 L— 3 VIER
BERKRT FLR
p_api HEHEE S 1 —IL API BISEHEER
7 RKLZR
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F 9-32 EHEFEE D 1 —ILABER - ZH—% [1/5] (rm_motor_speed.h)

BEAR4 AN B
motor_speed_pi_params_t f_err REPITS5—
f kp RE Pl LLBlRE
f_ki EFE Pl IES R
f_refi RE Pl ESE
f_ilimit HE Pl &S HIR(E
motor_speed_design_params_t | f_speed_omega = E I EEE BIRE [Hz]
f_speed_zeta HEGHERREGRY
f_ed_hpf_omega T—ToN—TFFELTEERER
(FELYRY FMLTIEHERALEEA)
f_ol_damping_zeta F—ToN—TEEVTRERE
(FEEUYRY MLTIHERLELEA)
f_phase_err_Ipf_cut_freq | fiEiRZE LPF A v bA TR
(FELYRY FMLTIEHERALEEA)
f_observer_omega REA JY—\EEHRERH Hz
f observer zeta BELF T —/N\BEERH
motor_speed_|Ipf_t f_pre_output RE LPF #iIEH B
f_pre_input RE LPF ATEIA A
f omega_t RE LPF E&RBRE [Hz]
f gain_ka LPF 74 >
f_gain_kb LPF 74 >
motor_speed_2nd_order_Ipf_t f4_pre_output AR H{E
i(ﬁ%;b YRT PLTRERL f4_pre2_output A& B AE
f4_pre_input AIEIA S1{E
f4_pre2_input ATREAHE
f4_omega_t TEE
f4_omega?2_t FTEE
f4_omega2_t2 FHEE
f4_gain_ka LPF 74 >
f4_gain_kb LPF 74 >
f4_gain_kc LPF 74 >
motor_speed_oldamp_sub_t st_ed_Ipf LPF &
i(ﬁf;t’ ZFAT PV TRERL f_damp_comp_gain T—ToN—TEFELTTFAY
f fb_speed_limit_rate FEI«4— KRy )3y hk
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7 9-33 HEFEE D 1 —I)LABER - ZH—% [2/5] (rm_motor_speed.h)

BERB

AN

=B

motor_speed_oldamp t

(FEEUHARY MLTIEE

RLZEEA)

f4 ol id up_step

F—TUN—THdBMERMERT YT
(Al

f4_ol_id_down_step

F—TUL—THJdBERRERTY 7
o

f4_ol_ig_down_step_ratio

A—ToN—THq@HERBERTY T
jud

f4_ol_id_ref

F—TUN—TrdBERESE (Al

f4_id_down_speed rpm

i

F—TUII— T d BB ERREE(E
KA) [rom]

f4_id_up_speed rpm

A—TUI— T d#MmEBEEE(E
) [rpm]

f4_opl2less_sw_time U L A ITHRH
f4_switch_phase_err_rad oY L RABITMERE
motor_speed_motor_parame | u2_mtr_pp T2 1EBXE
fer-! _mir_r £ — R ERIE (0]
f4_mtr_Id E—RdEAUF DB VR [H]
f4_mtr_lq E—RqE#A VE VB VR [H]
f4_mtr_m E—F MR (W]
f4_mtr_j E—24F—> v [kgm'2]
motor_speed_flux_weakenin | *pmotor E—ANTA—LBEFRSEAT FLR
9! 4 ia_max dq HERABIE
f4_va_max dq B K EEfE
f4_vfw_ratio BOMERTERAT IRKEEL
f4_id_demag BHER
f4_id_min 5/ d BERE
f4_v_fw BOWRDEERY MLRFE
u2_fw_status BORHERT—42 X
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& 9-34 HEFIEE D 1 —)LRBIER

- ¥ —%& [3/5] (rm_motor_speed.h)

BERS

AN

B

motor_speed observer t

f4_speed_rad

ElERRE(ESA) [rad/s]

f4_ref torque

LY ESTE

f4_ref pre_torque

BIE MUY ERIE

f4_ref_speed_rad

HIEEIE5EE(EXA) [rad/s]

f4_ref pre speed rad

RIEEERERE(BEXA) [rad/s]

f4_hpf_k1 HPF %% 1
f4_hpf_k2 HPF {4 2
f4_hpf_k3 HPF &% 3
f4_k1 FITHF— R
f4_k2 F T — /%% 2

f4_hpf _ref speed_rad

HPF REERE(EXA) [rad/s]

f4_hpf ref pre_speed rad

HPF RIEIREESE(ERA) [rad/s]

f4_hpf_omega

HPF BB B&HR [Hz]

st_Ipf LPF F#giE K
motor_speed_disturbance_o | f4_gain_distubance_estimate NELTA Y
bserver_t f4_gain_speed_estimate RETAY
f4_estimated_distubance SV ELE
f4_estimated_speed BRHRE(ERA) [rad/s]
f4_inertia 17—
f4_ctrl_period E1TREA
st_Ipf LPF &k
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% 9-35 i

EESIEES 1 —ILABER - TH—

Z [4/5] (rm_motor_speed.h)

BERB

AN

B

motor_speed_extended_cfg_t

u1_ctrl_method

‘it Y iEss

f speed_ctrl_period

EEHEERL [Hz]

f_limit_speed_change

RERESENERT Y J(BEXA) [rad/s]

f_maximum_speed_rpm

RAHIREIEE(ESA) [rpm]

f omega_t

HE PIERREKEH [Hz]

f id _up_speed rad

d EERIEmEEEE

f_iq_limit

q EHERRKEEE [A]

f ol _fb_speed_limit_rate

SET4—FKNN\y P12y b+

f natural_frequency

REA TV—N\EHEKH

u1_openloop_damping

F—ToN—TEELTANENT ST
(FEE YA PATREERALEEA)

u1_flux_weakening

BOMREERNEN TS

ul_less_switch

oY L ABITHIEENES IS
(BELUYRT FILTIRERLERA)

u1_observer_swtich

REF 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
(FELYANY FATEERLEEA)

d_param REPITHAS NS A =4

control_type E—A2FIEAR

mtr_param E—RINT A—AEERK
motor_speed_instance ctrl_t | u1_active FOT47I2359

ul_state_speed_ref EERSEEEXT—4 X

ul_flag_get iref

ul_state id_ref

SEEEXT—4 R

ul_state_iq_ref

qQEEBREFETEIT 42X

f rpm2rad

rom=rad/s Z#:H

f ref speed_rad_ctrl

REPEEHERE(EXA) [rad/s]

f ref speed_rad

REETEESRA) [rad/s]

f speed_lIpf rad

LPF &

e _status

EEHHEEAT—42X
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7 9-36 REFHHE S 2 —ILAEER - TH—% [5/5] (rm_motor_speed.h)

BERS

AN

B

motor_speed_instance ctrl_t

u1_flag_down_to_ol

F—ToN—TEBEHISY
(FEE YA PATREERLEEA)

f ol _ig_down_step

F—ToN—THq@HERBERTY T
[A]
GRELHYRY MLTIXEFERLEEA)

f phase_err_rad_|Ipf

fIEiR= LPF fE
(FEEHYRY FLTREEALFEFEA)

f_init_phase_err_rad

EREHIE
(FEL YT MLTRERALEFEA)

f opl_torque_current

F—TN—TBITFILIER
(FEELUYAY MLTIHFERALEEA)

f damp_comp_speed

F—TUIN—TFUEVTREESRA)
[rad/s]
(FELUYRY MLTIHERALEEA)

f damp_comp_gain

F—ToN—TEETTFA Y
(FEELUHANY MLTIHFERALEEA)

f fb_speed_limit_rate

EET4—FN\vY )2y ME

u1_enable_flux_weakning

BOHMRLEBEENEN TS

st_flxwkn BB O RALIE AR ISR

*p_cfg EEFHME S —)LarvI4IL—Yay
EHRBEASEA7 FLR

pi_param Pl Hil{E A& &S (A

st_input BEHEANT—2EEK

st_speed_Ipf EE LPF iR

st phase_err_Ipf

LItHERZE LPF RSk
(BEBE AN FULTRHERALEEA)

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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975 RYOFEE

- SIERESR

EEREBES1—ILDOT/0 - INBEEFE-—EZLUTITRLES,

N

% 037 EEHMHME 1 —IILAT Y O—E [1/2]
274145 <04 E&E e
rm_motor_speed.c ('M' << 24U) |

MOTOR_SPEED_OPEN g, <<<<8L116)3|U()-P|' EEHMEE S 1 — LA — T UER

<< 0U)
II\E/IAC\)F;I'OR_SPEED_FLAG_CL 5 R
¥OTOR_SPEED_FLAG_SE 1 o=y k
MOTOR_SPEED_MULTIPL |, ,
E 2

2.0F *
MOTOR_SPEED_TWOPI | 3.1415926535 | 270

F

MOTOR_SP
Ié)/IOTOR_SPEED_TWOPI_6 EED _TWOPI | rpm=rad/s Z#1F

/ 60.0F
MOTOR_SPEED _DIV_8BIT | 1.0F / 256.0F | 8 E v k4Mize
MOTOR_SPEED_RAD TR | 3.141592653 .
ANS 5F /180.0F | "PMrad/s A
MOTOR_SPEED_ROOT3 | 1.7320508F | v'3
ey D-SPEED-Z g EEESE 0 EE
MOTOR_SPEED_POSITIO

— — 3 |

N_CONTROL 1 for B PR A
E/ISL\?GRESPEED_SPEED_ ) HE Pl S
MOTOR_SPEED_OPEN_L |, FEtYFrYIL—Tay
OOP_INDUCTION *—FI—THEE
MOTOR_SPEED ID_UP |0 d EE TN E K
!\r/IOTOR_SPEED_ID_CONS ] o A
I\N/IOTOR_SPEED_ID_DOW ) | TR
MCOOTI\?S_—SPEED—ID—ZERO 3 d #ER 0 EEIREE
PN OR-SPEED_ID_FLUX 1 4 d BERBHRALERE
MOTOR_SPEED_ID_OPEN | , dBERA— T o L— T HEkEE
LOOP (FiEELHARY FLTIEERLEEA)
MCOOT’\?;__SPEED_IQ_ZERO 5 o T 0 BT
e R o W Pl IR
MA%EOR_SPEED_IQ_AUTO ) S
MOTOR_SPEED_IQ_DOW |, | R
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%038 EEHMHME 1 —IILATIO—E [2/2]

T774ILE

<y 0%

&1

5%

rm_motor_speed.c

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST_
90DEG

YEBIEF 90 E TR 5| EAH

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST _
ODEG

YRR O BRI 5| EAH

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST _
FIN

IRENRES| EIAHET

MOTOR_SPEED_CALCU
LATE_ANGLE_ADJUST _
OPENLOOP

JL— TIREE

% 9-39 HERMEE D 1 —ILASIZEAR—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 32 JEE ) i
_MODE_SPEED
MOTOR_SPEED_LOOP | 1 L& 10

_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
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% 9-40 EEH|IHE Y 1 —I)LAFIZEAK—E (rm_motor_speed.h)

ROL_TYPE_ENCODER

PlELr AN E 2K
motor_speed con | MOTOR _SPEED CONT oY LR
trol_type t ROL_TYPE_SENSORLE
SS
MOTOR_SPEED_CONT I a—45FA

MOTOR_SPEED_CONT
ROL_TYPE_HALL

R—ILt Y FA

MOTOR_SPEED_CONT
ROL_TYPE_INDUCTION

FELUYFA

motor_speed_ope
nloop_damping_t

(BEtL YR
FLTIEERLE
TA)

MOTOR_SPEED_OPENL
OOP_DAMPING_DISABL
E

F—TIoN—TEEVTEY

MOTOR_SPEED_OPENL
OOP_DAMPING_ENABL
E

F—ToN—TFEVTEHR

motor_speed_flux
_weaken_t

MOTOR_SPEED_FLUX_ MR AR SN
WEAKEN_DISABLE
MOTOR_SPEED_FLUX_ SO IER R

WEAKEN_ENABLE

motor_speed_les
s_switch_t
(FELHRY
FLTIEERLE
HA)

MOTOR_SPEED_LESS_
SWITCH_DISABLE

Y L ABITHIE S

MOTOR_SPEED_LESS_
SWITCH_ENABLE

oY L RBATHIEHAE

motor_speed_obs
erver_switch_t

MOTOR_SPEED_OBSE
RVER_SWITCH_DISABL
E

REA TH—/\EH

MOTOR_SPEED_OBSE
RVER_SWITCH_ENABL
E

EEF TF— B

motor_speed_obs
erver_select t

MOTOR_SPEED_OBSE
RVER_SELECT_NORMA
L

BEEREA DT

MOTOR_SPEED_OBSE
RVER_SELECT_DISTUR
BANCE

NELA TH—N

motor_speed_ctrl
_status_t

MOTOR_SPEED_CTRL_
STATUS_INIT

B A e AR R

MOTOR_SPEED_CTRL_
STATUS_BOOT

R T — MK

MOTOR_SPEED_CTRL_ B HIEH S 2 IKRE

STATUS_RUN
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9.8 ERHEEED 21—

BERFHES2a—IVETEBFSANED 12— DERRBELEZEFHEED 12— DERERE
ZRAVWTERPIFEZITVES. £, TCTHONEBSHPWMEZ FSANED2—LIERLE
T, BREBMES A —ILETRIZAEEERHEED 2 —LEF>THEY. FIANRNED2—LLHLLDER
EEHERELZY. Son-REREE - AEFREZ LM, RUEEFHES 2 —ILMEELET,

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

%941 EREHHES 2 —I)ILDOHEE—E

e B
ERHH BABSIECBET 5& > BREETL. PWMENBERELET,
BRA Tty NEE | AD TRHE 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 ESICZM L CHEERE LFET .
T BHG dqMOTFBEH CI-HFHENEHT AREAVET,

9.82 ELai—ILERKEX
EV1—IERREUTISRLET,

iu
w s I
0 UVW—dq iq
Pl
@ sl |V
iq* Vg
TS |V | EE X vur VU (HEE)
| v N?h” W mEsE WIBEHE)
IR " ez e _
w dC]—!UVW Vw* VW*(*E%E)
w A
B o
8 | EIIEE
9-5 U a— )LiERE
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9.8.3 API
EREIHES 2 —ILOD API

—EBFZUTIZRLET,

= 9-42 BRFEFEES 2 —I/)LD 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

BUOREBRELET,

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

EIEREE - AE (G18) FRERELET,

RM_MOTOR_CURRENT_CurrentSet

MEEZRELFS .

RM_MOTOR_CURRENT_ParameterGet

ERAIHTOERERZRNSA—FFWMBFLET,

RM_MOTOR_CURRENT_CurrentGet

BRHERE - EEEZMELES.

RM_MOTOR_CURRENT_PhaseVoltageGet

fite. BEEEZMILET .

RM_MOTOR_CURRENT_ParameterUpdate

ERAIEEE NS A—2ZFHLET .
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9.8.4 HENK - THIEHR

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

EEARA AN B
motor_current_callback_a | *p_context EBHRFIHES A —I)La—ILAy Y HIVTER MER
rgs_t 7 RLR

event EREEES 2 —ILa—ILNNY AR+
motor_current_output_t f id d BERME [A]

f iq q BHERIE [A]

f_vamax BEAY FILHIRRE [V]

f_speed_rad [E185%R E (B FA) [rad/s]

f_speed_rpm [E] 855K (B4 A ) [rpm]

f_rotor_angle

A—A2AE [rad]

f position_rad

A—A & [rad]

f ed dERHEEE [V]
(FELYRY MLTIEHERALEEA)
f_eq qEREERE [V]

(FEEYARY FLTREALFEFEA)

f_phase_err_rad

FIFHERZE [rad]
(FEE YR FLTREARALEREA)

u1_flag_get_iref

Pl #l#BE 7 5 Y

u1_adjust_status

BIERAHART—RR

u1_adjust_count_full

Sl EAHEEN Y B TILVIER

u1_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—VavA—TUI—TEdEh

BEiETE

motor_current_input_t

f id_ref

d HERETE Al

f iq_ref

qEERERE [A]

f ref speed_rad_ctrl

EERBRRERETEERA) [rad/s]

f damp_comp_speed

F—ToN—TFUEVTEEERA) [rad/s]
(FEEUYRY MLTREALEFEA)

ul_flag_pi Pl HfHBAR 755
motor_current_input_curr | iu UHBERME [Al
ont.! v VRERIE (A
iw W HBERE [A]
motor_current_input_volta | vdc A N—32BIREEE [V]
ge_t va_max BEAY bILFHIRE
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F 9-44 ERHHED 2 —I)LABER - TH—E [2/2] (rm_motor_current_api.h)
Bk AN B
motor_current_get_voltage_t u_voltage U+BEEE [V]
(FEEUYRY MLTREALEFEA)
v_voltage vV HHEEE [V]
(FEELHYRY PLTIHEALEREA)
w_voltage W HBEEE [V]
(FEEUYRY PLTREALEFREA)
vd_reference dEETIERIE
*vq_reference qHEEERESER7 FLR
motor_current_cfg_t *p_motor_driver_instance TEBRIANED2A—IVAVREI VAT R
LR
*p_motor_angle_instance TERAEZEEREES 1 —ILAVREVR
7 RKLZR
*p_callback BRI\ IEBT FLR
*p_context ERa—IUN\YIRAITERMERT K
LA
*p_extend A—HYHREIV T4 X2 L— 3 UEERK
SHEAT FLA
motor_current_api_t *open A—T BT FLR
*close s a—XEHT7 FLR
*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 FAREHREGEKT KL 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 21— )L AP| BAEEE LR
7 RKLZR
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# 9-45 ERBHE D 2 —I)ILABER - TH—E [1/3] (rm_motor_current.h)

BERA

AN

B

motor_current_pi_params_t

Pl TS5 —{&

Pl LEf5 %%

PI S ERE

Pl &5 1B

Pl 155 TR RE

motor_current_design_parame
ter_t

f_current_omega

EFRHIE Pl EA R [Hz]

f_current_zeta

ERHE Pl A RZHREK

motor_current_motor_paramet
er_t

E— B

TS EHE [Q]

E—RdEAUF IR R [H]

E—Z qEAUF VAR [H]

TS HRMWRE [Wh]

E—G 11— kgm'2]

motor_currnt_voltage_compen
sation_t

BEEMIENE

ERMIENRE

RERERY

mERERY

f_volt_comp_array

BEMIEEES!

1 VN—5BIRERE

f_volt_comp_limit

EREMEY Y b

u1_volt_err_comp_enable

==
B
BEEMEANED
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BERA

motor_current_extended_cfg_t

+ 9-46 BRAHIEE D 1 —I)LABER - ZH—% [2/3] (rm_motor_current.h)
AN £ EA
u1_control_type R )
shunt DRt
f_comp_v BEREMERAEET—IIL
f_comp_i BEREHERAERT—IIL

vcomp_enable

ERERERNENT ST

u1_sample_delay comp_enab
le

MARREMERS/EN 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

B PlI&IETH A 85 A — 2SR
SHEEA7 FLR

motor_current_instance_ctrl_t

open BERHFHED 2 —ILA—TUER
u1_active BREIET VT4 JT1ER
f_vd_ref d BEEIERE [V]
f_vq_ref qH#ELERE [V]

f id_ref d EERIERE [A]
f_iq_ref q BMERESE (A
f_iu_ad U tBERIE [A]

f iv_ad VHHERE [A]

f_iw_ad W HHERE [A]

f_id_ad d BERE [A]

f_ig_ad q BEFIE [Al

f vdc_ad A N—32BREEE [V]
f_speed_rad E5EE(EXA) [rad/s]

f_rotor_angle

O—% {48 [rad]

f_position_rad

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

EiEAR4 AN E)
motor_current_instance_ctrl_t | f_refu UBTa—T,BEE
f refv VHET1—TrEEE
f_refw WHT1—T ¢ REME
f va_max BEAY bILEIEE
f ed dEhiEEFRET
(BFEEUYRY MLTIEFEARALEFEA)
f_eq qEHEEZEEE
(FEL YR MLTREALEEA)
f_phase_err fItEERZE [rad]

(FEE YR FLTREALFEA)

u1_flag_crnt_offset

A7ty FRBRETSY

f_sin_ad_data

FEL Y sinEBEANIE

f cos_ad_data

FEt Y cos EEANE

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

st_pi_id d BER Pl FABER

st_pi_iq q BEF Pl BEER

st_vcomp BEELREHIEREENR

st_input ERGIBMANRBT—2EBERK

*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 " IEAERE
EREHE S 2—I)LD<H 0O - HIFEEF—EZLTIZRLET,

* 9-48 ERFIMHME S 2a—I/IL<w I O—&

_KHZ

T74IL% <04 E&EE -
rm_motor_current.c ('™’ <<
MOTOR_CURRENT op | 24V | (T o
- - << 16V) | | BRHFEHES 2 — LA —TUEHR

EN

(C' << 8U)

| (T << 0U)
MOTOR_CURRENT_FLG | N
_CLR
MOTOR_CURRENT_FLG | Sy
SET
MOTOR_CURRENT TW | 2% °
OPI - - 3.1415926 27

535F

60.0F

T_TWOPI
MOTOR_CURRENT_SQ | 1414213 | -,
RT 2 56F
MOTOR_CURRENT_SQ | 1732050 | -
RT 3 8F
MOTOR _CURRENT_DIV | 4 001F | kHz=Hz Zi
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£ 9-49 BRHEHE D 2 —I)LAFZEAE—E (rm_motor_current_api.h)

FIZKA AN 'l =k
motor_current_ev | MOTOR_CURRENT EV | 1 EBRHEEETIAARY k
ent_t ENT_FORWARD (BRFIEEEAE YAHA)

MOTOR_CURRENT _EV |2 BRGIEERES N> b
ENT_DATA_SET (ERFIEEEAE YAH)
MOTOR_CURRENT EV |3 BERTEMETRAAND b
ENT_BACKWARD EH GRS

+ 9-50 BiRHIEE P 1 —ILASIZEAER—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—4%FA
NTROL_TYPE_ENCODE
R
MOTOR_CURRENT CO |2 R—ILE T FA
NTROL_TYPE_HALL
MOTOR_CURRENT_CO | 3 FEEHFIA
NTROL_TYPE_INDUCTI
ON

motor_current_sh | MOTOR_CURRENT SH |1 192k
unt_type_t UNT_TYPE_1 _SHUNT
MOTOR_CURRENT_SH | 2 2v bk
UNT_TYPE_2 SHUNT
MOTOR_CURRENT SH | 3 3y b
UNT_TYPE_3 SHUNT
motor_current_vol | MOTOR_CURRENT VO |0 [EREFHEREERED
tage_compensati | LTAGE_COMPENSATIO
on_select_t N_SELECT_DISABLE
MOTOR_CURRENT_VO | 1 BEEREMERERY
LTAGE_COMPENSATIO
N_SELECT_ENABLE
motor_current_sa | MOTOR_CURRENT _SA |0 RIFHEREH IERERE RS
mple_delay com | MPLE_DELAY_COMPEN
pensation_t SATION_DISABLE
MOTOR_CURRENT _SA |1 PIABRREMHIEREERS
MPLE_DELAY_COMPEN
SATION_ENABLE

\
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99 HMEFREED1—I

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

9.9.1 #¥sE

MEFREHES 2 —IILOME—EX#UTIZRLET,
# 9-51 MEBEHIEES 1 —)LDHEE—E

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

EREBLFY,

& P il

ED P #EETL. EERFEEHAILET,

L& IPD #i1

IED IPD H#HZETL. EEESEZHALET,

BEI«4—KI47

— bl

EEERBIIH LTI —FI+T— FHIEZETVET,

992 ELai—ILEREX
ED2—IERREUTIZRLET,

{irE w4
& J = .
| FooraL =
=SS w*
T 1 &
o s PEIE
7‘ - e ¥
e T BIPDE/E o
L S5e—F H—f graz | {1 I
{7AT=F A= ) : p :
Eendegannsions sEie ‘r‘:. IPD#HIE ——0
9-6 EL1—I/LIEREX
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9.9.3 API
MEHIEES 2 —ILDAPI —BEZLUTIZRLET,

= 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

PHIEITHRERTEERELETS .

RM_MOTOR_POSITION_SpeedReferencelpdCo
ntrolGet

IPD FlfEI CTOEREHRFEEMSFLET .

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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994 HENK - THIHER
MEHFEED 2 —IILOBEER - EH—EZLUTITRLET,

# 9-53 IEHIEE D 1 —)LAEER - ZH—Z (rm_motor_position_api.h)

BERB

AN

A EA

motor_position_info
t

u1_state position_profile

METOIT7AILAT—hk

s2_position_degree

B EHR [degree]

motor_position_cfg | *p_context EDa—)LAVTIVARFTFLR
_t *p_extend EVA—IERT—27 FLX
motor_position_api | *open F—T BT FLR
_t *close s o0—XEHT7 FLR

*reset Dty FEBT FLR

*positionGet

EFERRGERT FLA

*positionSet

HEFHREEERT FLR

*positionReferenceSet

MEERERERHT FLX

*controlModeSet

HEE— FEREEHT7 FL R

*positionControl

ERIEMEITERT FLR

*ipdSpeedPControl

IPD &EE P HIfEIE/TREH7 FL R

*speedReferencePControlGe
t

P il EEHE T ERSERT FLR

*speedReferencelpdControl
Get

IPD #fEhEEE R ERGEHT FLA

*speedReferenceFeedforwar
dGet

74— F 74 7— FHlEEEESEIRGEEZ

7 KLZR

*infoGet R EERIGERT FLX
*parameterUpdate A4 FaL—aVIEREHFEKT FL
R
motor_position_inst | *p_ctrl EDA-IILFERAEREBEEART FLR
ance_t *p_cfg EPa—lLarvIaFal—a UiEERT
FLZX
*p_api EDa—J)LAPI YT FLABEKRT FLR
R0O1AN6842JJ0121 Rev.1.21 Page 101 of 155
2025.10.31

RENESAS




KAMARPE—ZDFEL Y bILFHE

Renesas Flexible Motor Control 1) —XH

+ 9-54 WERIEE D 1 —ILABER - ZH—% [1/3] (rm_motor_position.h)

&4 AN ]
motor_position_mot | u2_mtr_pp E—2 1B
or_parameter_t f4_mtr_r E— 2 IRE [Q]
f4_mtr_Id E—RdE8A 5B UR [H]
f4_mtr_Iq E—Z qEA AU 2 R [H]
f4_mtr_m E— S HRHERE [Wb]
f4_mtr_j E—24F—T ¥ [kgm”2]
motor_position_2nd | f4_pre_output 2 R LPF giIEIH AiE
_order_lIpf_t f4_pre2_output 2 R LPF fii< Bt AiE
f4_pre_input 2 R LPF #iIEIA A E
f4_pre2_input 2 R LPF i< E A AE
f4_omega t 2 R LPF BEEERE
f4_omega2_t 2 R LPF BEIEAK%k 2
f4_omega2_t2 2 R LPF BEIERAK% 3
f4_gain_ka LPF %14 > a
f4_gain_kb LPF 51 2D
f4_gain_kc LPF 74 >c
motor_position_ipd | u1_ipd_lpf flag IPD LPF Zfa] %1t
_t f4_ref_pos_pre_rad_ctrl AR ERESE (BHMA) [rad]
f4_ipd_pos_k IPD fiEHIEST A >

f4_ipd_pos_1st_fb_rad

ERHE BEWA) [rad]

f4_ipd_pos_1st fb_pre rad

A ERHIE (#EHA) [rad]

f4_ipd_pos_2nd_fb_rad

B 74— KA\ JIE (WA [rad]

f4_ipd_ref_pos_rad

IPD {IEfESIE (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—F74#7—FEE BEWA) [rad]

f4_ipd_pos_ff k MBEIA—KRIZ+T—FT51>
f4_ipd_pos_p_rad & P #IfEIE (#WA) [rad]
f4_ipd_pos_kp & P HlE7 1 >
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+ 9-55 WERIEHE D 1 —I)LABER - ZH—% [2/3] (rm_motor_position.h)

&4 AN ]

motor_position_ipd | f4_ipd_pos_kp_ratio & P #IET A Lt

_t f4_ipd_pos_ff ratio MEIT—FRIT+T— K74
f4_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 EREHIRE (FEHMA) [rad]
f4_ipd_err_limit_2 IPD f% K3 E R b
f4_ipd_Ipf_omega LPF B EK#[Hz]
f4_ipd_Ipf_zeta LPF B=HRE
f4_pos_omega 1 1E H {1 E B ELR#[HZ)
st_pos_Ipf LPF &%

motor_position_ipd | f4_ipd_pos_kp_ratio & P &I A Lt

_design_parameter | f4 ipd_pos_ff ratio MEI4—RI+T—FFA4 2k

t f4_ipd_speed_k_ratio RE P HETs A UL
f4_ipd_err_limit_1 IPD i BfREHIRIE (#EHA) [rad]
f4_ipd_err_limit_2 IPD f&= K3 E IR b
f4_ipd_Ipf_omega LPF &% &% #[Hz]
f4_ipd_lpf_zeta LPF BE &R

motor_position_prof | u1_state_pos_pf METOATZ7AILAT—E2 R

iling_t u1_pos_ref mode MEIAIFA)UTE—F
u2_interval_time A=Ay FREE
u2_interval_time_buff AVB—=N\ILADY FEREENY T 7
u2_interval_time_cnt AVE—NIVARATAOUA
f4_accel_time hnsREFRE[s]
f4_accel_time_buff IREFRE/ Ny T 7[s]
f4_accel_time_inv IREFRE D E[1/s]
f4_max_accel_time XA INEREFfE[s]
f4_accel_max_speed RARE (WA [rad/s]
f4_accel_max_speed_buff RAXERE/NYT7 (BHA) [rad/s]
f4_time_sec TOo27A4 ) TRDAAI AU A[s]
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+ 9-56 WERIHEE D 1 —I)LABER - ZH—% [3/3] (rm_motor_position.h)

&4 AN ]
motor_position_prof | f4_pos_st_rad FIAGIE (BWA) [rad]
iling_t f4_pos_ed_rad BTHME (HWMA) [rad]

f4_pos_dt rad

TOT7 74 ILDOMEREZ BEWA) [rad)]

f4_pos_dt time _sec

B Bl 8 BE Rl [s)]

motor_position_prof
iling_setting_t

u2_interval_time

A 3= hor FREE

f4_accel_time SRR [s]
f4_max_accel RAMNEE[rad/s?2]
f4_accel_max_speed ERRERE (HEWA)[rpm]

f4_timer_update_step

7077 A LB EHEAs]

motor_position_ext
ended_cfg_t

ipd_Ipf IPD #1577l $ 1k
st_ipd_design & IPD HlI{HERE B ER

st_profiling_set

MBETOT 74 IVERERBER

u2_pos_dead_band

FREEFEL YOV M

u2_pos_band_limit

ERDETRFEC AV Y M

f speed ff ratio

EEIT4—RI+T—F74A4 0k

f_encd_angle_diff

FEL Y HFEEE (HWA) [rad(/count)]

f pos_omega

15 B Il 10 A B 3K [Hz]

f accel_time

N0 B [s)

f speed_ctrl_period

i R 1 HAs]

st_motor

E—FINTA—RIEBERK

motor_position_vari
ables t

f4_pos kp

R P HET A >

f4_pos_rad

BEME (HHA) [rad]

f4_pos_err_rad

NERE (HHA) [rad]

f4 ref pos_rad

MEESE (A—Y—E5E) EEHA)
[rad]

f4_ref pos_pre rad

FMEESHIEE (A—Y—IiESE) (&
) [rad]

f4_ref pos_rad_ctrl

MEERE (MEFBAN) GEHH) [rad]

f4_speed_ff rad

BREIT4—FI7+7—FE (HWHA) [rad/s]

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 aVI74FaLb—arT—48BATFL

A
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995 THOFEE

- SIERESR

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

T774IL4%A

rm_motor_positi
on.c

E47AE E&EE HE
(M' << 24U) | (T'
MOTOR_POSITION_OPEN | << 16U) | (P' << | #— 7T V1%
8U) | ('S' << 0U)
(32767.0F *
MOTOR_POSIT | /1 e o
MOTOR_POSITION_LIMIT ION_TWOPI)  / B 5 HIPRE
360.0F
MOTOR_POSITION_CTRL_ —
TRIANGLE 0 =BEfE
MOTOR_POSITION_CTRL_ Lams
TRAPEZOIDAL 1 =B fE
MOTOR_POSITION_STEAD ————
Y STATE 0 MERZEXT—
MOTOR_POSITION_TRANS N -
ITION_ STATE 1 MEBERRAT— K
MOTOR_POSITION_PROF
LE_MULTIPLE_TWO 2.0F x2
MOTOR_POSITION_PROF
LE_MULTIPLE_THREE 3.0F *3
MOTOR_POSITION_PROFI | /- -

LE_HALF

%+ 9-58 MEHIHTE D 2 —ILAFIZEEKR—E (rm_motor_position_api.h)

FZER % AN & =k
motor_position_ | MOTOR_POSITION_CTR | 0 =AEE
ctrl_mode _t L_MODE_CONSTANT
MOTOR_POSITION_CTR | 1 aREE
L_MODE_TRAPEZOID
MOTOR_POSITION_CTR | 2 BREFIER
L_MODE_STEP
% 9-59 PMIEFHIEHE D 12— /)LAFIZEE—ZE (rm_motor_position.h)
kL AN & =k
motor_position_i | MOTOR_POSITION_IPD | 0 IPD LPF SLIR4ESh
pd_Ipf_t _LPF_DISABLE
MOTOR_POSITION_IPD | 1 IPD LPF LI EF%h
_LPF_ENABLE
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910 FZA4NEDa—IL

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

9.10.1 HHE
FIANED2—ILOWRE—EZFKR 960 ITRLET,
£9-60 KSANEL1—)LDHEE—E
HaE Bl
A/D ZIEDEF HERCAUN—SBHREELGE AD EEZIELET .
PWM @ duty 5% 7E UN/W F8~H 119 % PWM Duty {EZERELET
PWM MFf%E. F1E PWM H A DRtE. Bl (FOTA4TIET7OT40) &HITLET

9.10.2 EL 1 —/LEREK
RSANES 21— I)LDED 21— ILEREER 9-7 IZRLET,

_— HRElL
Utw i~
jﬂfﬁ U’Gt'y t etc I
etc s e t2a-b
EEHIE
o — BEERZI D5AG
J1—X
SW./VR1,/ el A
LED Al ey
2 0AFHEA et L RSANESTIL
Utzw
. etc {A2FTT—2R
232 (API)
ADZHEIET 2| 0AFnEH] | ADZBERT
ZoRHME T g,
T/ B T B
it
Tyl i PWMH7]
32l PWMZ
PUM PWMEAI DB
I
B 19
1 w =
St fks /R A>T
1% FvFv
T2 2 DiAH
2 DIAHMEA BETS
= ET.EN
9-7 RSANEDa1—ILERK
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9.10.3 API
FSA/NED1—ILD APl —EREE API DFBAZ SR 9-61 ITRLETS,

%961 KSANELa1—)LDAPI —&

AP e
RM_MOTOR_DRIVER_Open RSANESI—IL RUTBESI— DAV REAVREE
B (A —T)LET,
RM_MOTOR_DRIVER_Close RSANES21—IL. RUTBES1— LDV RALREHR
TWwa—X)LET,
RM_MOTOR_DRIVER_Reset RSANES1—LE)EYMREEICLET,

TERED2—ILE)EVELET,
RM_MOTOR_DRIVER PhaseVoltageSet Mt -BEBRHERELFES .

RM_MOTOR_DRIVER_CurrentGet REBRE. 1N\ 2B REEBEEZMELET,
RM_MOTOR_DRIVER_FlagCurrentOffsetGet | B4 7y BN IEEZERELET
RM_MOTOR_DRIVER_CurrentOffsetRestart | iR fEA 7y B LEZBERELET,
RM_MOTOR_DRIVER_ParameterUpdate RSANES1—ILDINTA—2EFEHFLET,
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9.10.4 &K - THIHEHR

FIANED2—ILTHERATHIEBER—EZLUTITRLET,
F9-62 FIANEDaA—I)LHABER - TH—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 fBERE [A]
t
- iv VHERE [A]
iw W HHERIE [A]
vdc 4 VN—S BIRBREIE [V]
va_max BEAY MILHIRE
sin_ad FEL Y sinfEBANIE
cos_ad FEt Y cos EEANIE

motor_driver_cfg_t

*p_adc_instance

TEADCEVa—ILA VY RBZ VAT KLR

iu_ad_ch U HERISE AD F v L
iv_ad_ch V HHERI®E AD F v L
iw_ad_ch W HHEREEF AD Fv =)L
vdc_ad_ch A N—3BREEEE AD F vy RIL
sin_ad_ch FEL Y sinEFEEAD Fr )L
cos_ad_ch FEt Y cos EFEIFAD FrRIL

*p_adc2_instance

TRADCEVa—ILAVRB VAT KLRA2DH
(ADC D=y +ZE 2 DOBECHAICERALEY)

shunt

v SRR

*p_three_phase_instanc
e

TER=ZHEPWMED2—ILLA VAR VAT LA

*p_callback EHRI—ILN\YIBEBT FLR
*p_context BRI\ IVEBAIVTEINERT FL
R
*p_extend A—HYREAV I« Fa1L—La viEERSER
7 RKLZR
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£ 963 FIANED1—)LABER - ZH—% [2/2] (rm_motor_driver_api.h)

BiEk4 AN EBA
motor_driver_api_t *open A—T BT FLR
*close P O0—XBEH7 FLR
*reset Dty FE#HT7 FLX
*phaseVoltageSet BEEMESREERHT FLR
*currentGet B - EEERGEKT FLR

=
==K

*flagCurrentOffsetGet BRA 7ty FIREGEHT7 FLR
==
==K

*currentOffsetRestart RA 7ty FEEBERBHRT LR
*parameterUpdate NS A—SBHARBKT FL X
motor_driver_instance_t | *p_ctrl FSANED2—IILAEHEERT FL R

*p_cfg FSANEDa—Lar T4 L—2 3 VIEHRIE
EART7 FLR

*p_api RS A/NES 21—/ AP| BESEE SR
7KLR
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3964 FSANED 21— )LPIEER -

ZF#H—E [1/3] (rm_motor_driver.h)

BiERA AU BT
motor_driver_modulation | f4_vdc A VN—32BREEE [V]
- f_1_div_vdc (o~ BREEEER (RER)
f4_voltage_error_ratio BEREL
f4_max_duty RRTa1—T41E
f4_min_duty =D Ta1—T11E

f4_neutral_duty

OVIEATF a—T«1E

u1_sat_flag

YFalL—2arvIisy

motor_driver_shared_inst
ance_ctrl_t

open

ADC >z 7— RESa—)ILA—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

ADCLVxz7—KEDa—ILEHFEADCE S 1 —I)LA
VABURAFTKLAR1DH

*p_adc_instance_second

ADCL Tz 7—KEDa—ILEHEADCE S 2—ILA
VRABURAFT KLR2DH

*p_shared_instance_ctrl

ADC 17— KEDa—IILERETHEEERT KL
3
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3965 FSANED1— )LFIEER -

Z#H—E [2/3] (rm_motor_driver.h)

BEARA AN =58
motor_driver_extended _c | u2_pwm_timer_freq PWM 24 <5 0Oy 9 KR [MHzZ]
fg_t
9- u2_pwm_carrier_freq PWM F+ 1) 7 BiR# [kHz]
pwm_carrier_freq PWM - 1) 7 BliK 3
u2_deadtime TYREALALADIV b (B2 ME)
f current_range BRBREL VY (RRKERE) [A]
f vdc_range A VON—FBREFREL VY (RRREER) [VI]
f_ad_resolution AD Z#a0fERE (A/D ETHE v IR XIE)
f_ad_current_offset BRBREERRA Tty k
f_ad_voltage_conversion | S#EREIR. AD ') 77 L RAEEESHIERLHIE
u2_offset_calc_count BRA 7ty FRIFEH
modulation_method EHAAHER
port_up UMLE7—LHR—+EE
port_un UBT7—LHR—+EE
port_vp VHLE7—LKR—+EE
port_vn VHET7—LHKR—+ES
port_wp WHLE7—LHR—+ES
port_wn WHT7—LKR—+ES
f ad_current_adjust 1>+ b AD RS IESE
(GEL YR FLTEHEARALEFEA)
s4_difference_minimum |1 ¥ > FEFPWM Ta—T 1 R/NES
(BFEEUHYRY FLTIHERALERA)
s4_adjust_adc_delay 1 %2 M AD RS EEARE
(GEL YR FLTEHEARALEFEA)
trigger_phase 1<+ > MEFA/D B ) TRAEME
(BFEEUHYRY FLTIHERALERA)
adc_group AID EMETEIYVAH#FKEEY )L—T (ADC_B BD
#H)
iu_ad_unit UHERBRHEAD =Y FES
iv_ad_unit VHERBRHEAD =Y FES
iw_ad_unit WHERBKRE AD 1=y &S
vdc_ad_unit A N—3BREEFREAD 1=y +ES
sin_ad_unit FEtLUYsinEEREADIZ=Y MBS
cos_ad_unit FEt Y cosfEEREADIZY +ES
mod_param PWM ZZ 3 & A
interrupt_adc B AH#FEEADC Iy MBS
*p_shared_cfg ADC Yz 7—FEVa—/NLarvI49L—>3 Y
BB EARSEA
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3966 FSANED1— )LPIEER -

ZF#H—E [3/3] (rm_motor_driver.h)

BERB

AN

B

motor_driver_instance_ct
rl_t

open

F—TUIER

u2_carrier_base

PWM BAEER NI VBIE (B4 HD 2 ME)

u2_deadtime_count

TYREBALLADUMNME (BA4<HhHIY HE)

f_iu_ad U fERRHEIE [A]

f_iv_ad V HERRHIE [A]

f iw_ad W HBERBRLIE [A]

f vdc_ad A ON—32 BIREEREIE [V]
f sin_ad FEt Y sin EE5REIE

f cos_ad FEL Y cos EEREIE
f_refu UMBTa1—T4

f_refv VHETa1—T4

f refw WHTa1—T4

ul_flag_offset_calc

BRA 7ty FRBET 7357

u2_offset_calc_times

B4 7ty FEEERS (Ao Y RA)

f offset_iu

BRHEUBA Ity ME [A]

f offset iv

B VHEAL Iy ME [A]

f offset_iw

B WHEAF Ty ME [A]

f sum_iu_ad

27ty MREF U BIEHE

f sum_iv_ad

7ty MREE V BfEEHE

f sum_iw_ad

7ty MREE W BREHE

min_phase

PWM T a—T &/ (1 v HIER)
(BELUHRY MLTIHMERALEEA)

mid_phase

PWM T 2—7 « HfE# (1 ¥+ > bEIEA)
(FEEYRY MLTREALFEFEA)

u4_gtioca_low_cfg

GTIOCA ;R—k LOW EB5HE N> T4 X2 L—
vay

u4_gtiocb_low_cfg

GTIOCB 7/"R— k LOW EB5H N> T4 X2 L —
ayv

u1_flag_port_enable

PWMAR— b 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 >z 7— FEV 21— LERABERT FLX
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9.105 ¥V OEE " JIEHAER
RSANED2—ILDIH/A - FIBEK—EZUTIZRLET,

#2967 FSANETa—ILTH/O—8

T74IL% KA K E&RIE &%
rm_motor_driver.c (M'<<24U) | (T’
I\N/IOTOR_DRIVER_OPE << 16U) | (D' << | H—F B
8U) | (R’ << 0U)
(M' << 24U) |
MOTOR_DRIVER_SHA | (T' << 16U) | . e el
RED_ADC_OPEN (S’ << 8U) | (A" ADC ¥ 7—REDa—)A—TUER
<< 0U)
MOTOR DRIVER FLG | D555
_CLR
MOTOR_DRIVER_FLG o
SET 1 2257ty k
MOTOR_DRIVER_KHZ 7
CTRANS 1000U kHz=Hz Z#Fl
MOTOR_DRIVER_DEF
"HALF 0.5F 0.5
MOTOR_DRIVER_MUL
TIPLE_TWO 2.0F 2
MOTOR_DRIVER_ADC -
"DATA MASK 0x00000FFF | ADC R&F—4 <R
MOTOR_DRIVER_MET st S =t
HOD._SPIM 0 ERREAA
MOTOR_DRIVER_MET e et
HOD_ SVPWM 1 RN FILVERAK
MOTOR_DRIVER_SAT e o
FLAG_BITU 1<<0 YFalL—23arI359 7 AU
MOTOR DRIVER SAT |, __, YFalL—23v T35S T AV
FLAG BITV
MOTOR DRIVER SAT |, __, HFaiL—23vISHLT AWM
FLAG_BITW
MOTOR_DRIVER_VDC = A T
"TO_VAMAX_MULT 0.6124F BENY MILRAXEEHEREZRK
MOTOR_DRIVER_SVP
WM_MULT 1.155F V413
MOTOR_DRIVER 10 P PWM R—k LOW BEERAI> 71 ¥a
ORT_CFG_LOW 0x3000004 | s 5 74
MOTOR_DRIVER_IO_P PWM R— k HIGH RFERI> 74 ¥a
ORT_CFG_HIGH 0x3000005 1 o 5o 5—n
MOTOR_DRIVER_IO_P
ORT_PERIPHERAL_M | 0x0010000 PWM H— +B#EEEME Y FXRY
ASK
MOTOR DRIVERIO_P | o, rrEFFFF | PWM H— F—fRiEERSIE  F TR Y

ORT_GPIO_MASK
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£ 968 FSANED 21— )LAFNZEE—E (rm_motor_driver_api.h)

HZ{KB AN & =373
motor_driver eve | MOTOR_DRIVER_EVEN | 1 RSANED 12— LR A Rk
nt_t T_FORWARD (A/D ZTHSETE| Y AH)

MOTOR_DRIVER_EVEN | 2 FIANED2—)LREBEFTA R b
T_CURRENT (A/ID Z=HSET &Y 5AH)
MOTOR_DRIVER_EVEN | 3 FSANED2—)ILRBEARD
T_BACKWARD (AID ZHSET &Y 5AH)
motor_driver_shu | MOTOR_DRIVER_SHUN | 1 1%k
nt_type t T _TYPE_1_SHUNT
MOTOR_DRIVER_SHUN | 2 2oxv b
T TYPE_2 SHUNT
MOTOR_DRIVER_SHUN | 3 KIS A
T _TYPE_3_SHUNT
£ 969 FSANED1—)LAFIZEA—E (rm_motor_driver.h)
HZ{KH AN [ F=33

motor_driver_sele
ct_adc_instance_t

MOTOR_DRIVER_SELE | 0
CT_ADC_INSTANCE_FI
RST

1 D2EBDADC EVa—I)Lf VRA VR

MOTOR_DRIVER_SELE | 1
CT_ADC_INSTANCE_SE
COND

2DOBMDADCEDa—ILf VARA VR

motor_driver_mo
dulation_method_
t

MOTOR_DRIVER_MODU | 0
LATION_METHOD_SPW
M

EKIK R

MOTOR_DRIVER_MODU | 1
LATION_METHOD_SVP

AT 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 AE/EEREHEY 1 —IL
AEEEREES1—LIZ 76 DAEICLVEEDO—2 QOEEEE - AEERHETEZES1—ILTT,

9.11.1 8
AEEERBED 1 —LOBE—BELZUTISRLET,

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

9.11.2 EL 12— ILERKEA
ED2—IERREUTIZRLET,

ABE /EESH
HAL
%)
> HADIE

« » ~JADE ADI>)—5
e FE /S i

nee FAHT T

) ) G4

98 EL 21— LIERE
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9.11.3 API
AEEERHEES1—IILOAPI —EZLTFIZRLET,

R971 AEIEERHES 1 —ILD API—&

API ELE)
RM_MOTOR_SENSE_INDUCTION Open | AEEEREES 1—I/ILEZHE (F—TF>) LET,
RM_MOTOR_SENSE_INDUCTION Close | AE/EEREBES 1 —ILEKT (V0—X) LET,

RM_MOTOR_SENSE_INDUCTION_Reset

AEEERHED 2 —LEJEY FLET,

RM_MOTOR_SENSE_INDUCTION_Curre
ntSet

AESNE-BRIEZRELES.

RM_MOTOR_SENSE_INDUCTION_Speed
Set

REREFEESA) radls]ERELFT
(BB HYARY MLTEEYR—)

RM_MOTOR_SENSE_INDUCTION_FlagPi
CtrISet

PIIEIRFRB ST E&RELET,

RM_MOTOR_SENSE_INDUCTION_Angle
SpeedGet

R ShREREE - BEZRELET,

RM_MOTOR_SENSE_INDUCTION_Estim
atedComponentGet

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

RM_MOTOR_SENSE_INDUCTION_Param
eterUpdate

AEEEEDA—IILTERYTDINIA-—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,
(FEL YYD FILTIRIEYR—F)

RM_MOTOR_SENSE_INDUCTION_InfoGe
t

FEE XYV IL—YavA—TUIIL—TERE
mIFLET,

RM_MOTOR_SENSE_INDUCTION_Cyclic
Process

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

RM_MOTOR_SENSE_INDUCTION_Senso
rDataSet

FEEHYANTE2ERELFET.
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9.11.4 HBEK - THHIEHR

AERERHED A —IILOBER - EH—EBZLUTITRLET,
# 972 HEEEREED 12— I)LABER - ZH—E [1/2] (rm_motor_angle_api.h)

BERA AN i BA
motor_angle_cfg_t *p_context ERI-MUANYIVEHAICTEINMERT FL
R
*p_extend A—HHREAVI«4 X2 L—> a3 VBEKRSEA
7 RKLZR
motor_angle_current_t id dE8ER [A]
iq qEHER [Al
motor_angle_voltage_ref | vd dEEEERE [V]
erence_t =
vq qEEEERE [VI]
motor_angle_ad_data_t | sin_ad_data FEL Y sin ANE
cos_ad_data FEt Y cos ANE

motor_angle _encoder_in | e_adjust_status

5 ERAAMERT—H2 R

fo_t
- u1_adjust_count_full 5| EAAMIEREFEIM AN Y 2 TILIER
e _open_loop_status FELUYXvYYIL—ay
F—ToN—TRF—4 R
f_openloop_speed FEL oYX IL—aYy
F—F I —TEEER
f openloop_id_ref FELUYXvYYIL—3ay
F—TUI—T dMERESE [A]
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& O-73 HEMRERHES 1 —LRBER -

Z#—E [2/2] (rm_motor_angle_api.h)

EiEARA AN =58
motor_angle_api_t *open A—TONBEHT FLR
*close o O0—XNEEAHT LR
*reset Jty FLIEBEET FL R
*currentSet EREREEHT FLAR
GEtUHYRY FILTIERIEYR—F)
*speedSet EERSEESA) [rads|REMBHBT7 FLR
(FE YR FLTIEEYER—F)
*flagPiCtrlSet Pl IR 7 5 VR EB#H7 FLX

(FEBLUHYARY MLTIEEYER—)

*internalCalculate

REEEREHT LA

“angleSpeedGet AEMRERBERSERT FLA
*angleAdjust MEAMES | FAAEYT FLR

*encoderCyclic

I a—5RANERHT FLR
(FEL YYD FILTIRIEYR—F)

*cyclicProcess

FEANERE# T FL R

*sensorDataSet

FELOHANEREBRHTFLR

*estimatedComponentGe
t

HEFRIGEBT FLR
(FEB LYY MLTIEEYER—F)

*infoGet FEtUHFv)IL—avA—TUIIL—TE
WEEEST FL X
*parameterUpdate AEEEREES A — LN A—2 FTHEHT F
LR
motor_angle_instance_t | *p_ctrl AEEERHES 12— ILEREHEEEFT7 KL R
*p_cfg AEEEREE 2 —/ILa2 T FalL—Yay
REEERT FL R
*p_api AENEERHEY 1—IL APl B#%7 KL R#EEK
7 KLR
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974 RE - AEREE D 12— ILRAEER - £H—E[1/3] (rm_motor_sense_induction.h)
BERA AN 5B
motor_sense_inductio | u1_speed_detection ¢ | FERHEAA I VA

n_extended_cfg_t

ount

u1_get_timing_count

TR UERREI EH

f_current_frequency

EE.I)IL%IH&[]J—.I B [kHZ]

u2_signal_error_limit

FEL Y ANLET S —HIRE

f speed_|Ipf

HE LPF %%k

f_reference_voltage

BEETE V]

f_ad_conversion_scale

AD R —I)L

f_openloop_speed_rp
m

Fr)IJL—
(HHA) [rpm]

avEA—TUIL—-TEE

f_openloop_id_ref

Fr)IL—avEtA—ToI—T dH#ME
RIERE [A]

u2_angle_adjustment_
time

MILES| EAAERM (HV 2 M)

u1_induction_polepair | FFE&E+t o HiBxt 5k

s

u1_motor_polepairs E— B
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®RALIFAF{E
erage
f_minimum BiG&/IMERLS!
f_minimum_average ?%EE—/J\{E:FYJ{E
f_minimum_phase BE/IMIEERS
f_minimum_phase_av ?=E'r:aEl/J\1_L7fﬁ$i’Jf§
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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975 RE - AEREE D 21— ILRAEERK - £HH—E[2/3] (rm_motor_sense_induction.h)

BErA

AN

B

motor_sense_inductio
n_information_t

f_position_radian

FIEEER [rad]

f _speed_radian

REFRETA) [rad/s]

f_angle_openloop

F—TUII—THAEER [rad]

f_speed_openloop

F—TUIN—THEEFERERA) [rad/s]

motor_sense_inductio
n_instance_ctrl_t

open

EDa—IIA—TUER

f_angle_radian

BRHEAE [rad]

f_adc_scaling

AD ZE}RF—1) 4

f sense_sin_adc

ZFBLUYsinEEANIE

f sense_cos_adc

FEt Y cosiEEANME

u1_correct_status

Fr)IL—> 3 VIFERRMEBRT—42 R

u1_openloop_trigger

F—ToN—TEERIB U A

u1_sensor_count

+ oY A A EGFE

u1_calibration_status

Fr)IL—23VRT—ER

u1_calibration_count

Frl)yJL—>3rEHK

u2_signal_maximum_
difference

sin/cos EERAXEH

u1_speed_calculate_c
ounter

REEERAAI A

u1_angle_adjust_statu
s

VS| EZAART—H R

u2_get_adc_count

A/D ERER1GE %

u2_angle_adjustment_
count

SlEAAFLREAIVE

u1_angle_adjustment_
flag

MBI EAARTI ST

s2_cycle_counter

AD ZHSETEIYRAHN I A

f_pre_position_radian

ATEIGIEEER [rad]

Sin

sin ESAX v IL—2a v T—2HBERK

Ccos

cos fEBERFY )T L—2arT—41EERK
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976 EE - HFEREE Y 12— /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 EEMEER/ME

f sub_cos_sin_maxim
um

2
fak

cos/sin EBEEN &

f sub_cos_sin_minimu
m

cos/sin 8 E 5 &x/IME

f_sin_offset sinf§&54+ 7ty k
f_cos_offset cos &84 7w b
f sin_gain sinf§874 >
f_cos_gain cos EH7A Y

f_induction_phase_off
set

sin/cos EB A 7w k

f _add_cos_sin_gain

cos/sin EBMES 1 >

f sub_cos_sin_gain

cos/sin fEBEnNT A >

current

REWMSFEEL VY IEHR

previous

RIERGEE L U 1FR

f_position_offset_radia
n

FfIEA 7t v bk [rad]

f_current_ctrl_period

ERHEEHRER [kHz]

f_openloop_speed

F—TUN—TEEERE

u2_adc_sample_count

AD ZHRETEIVIAHNI

f_calibration_period

Fy)IJL—2avEA#

f_get_adc_resolution

sin/cos 15 A/D f#{EE

f_inverse_polepairs

TS ExHEER CBRR)

e_loop_mode

REIEFIEY Y A

€_move_mode

BEE—F

*p_cfg

AVI747L—Ya vERBERSEARS
3
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9.115 w4/ AOF

& - JIENRER

AERERHEES2—/1LOT/0 - FIBE—BZUTITRLET,
xR 9-77 AEREREED 1 —ILIIRA—% [1/2]

T774IL%A

X7 0%

E&RIE

kel

rm_motor_se
nse_inductio
n.c

MOTOR_SENSE_INDUC
TION_OPEN

(M’ << 24U) |
(T' << 16U) |
(S' << 8U) |
(I' << 0U)

F—TUIER

MOTOR_SENSE_INDUC
TION_QUARTER

0.25F

1/4

MOTOR_SENSE_INDUC
TION_FLAG_CLEAR

ou

255907

MOTOR_SENSE_INDUC
TION_FLAG_SET

1U

AR AN

MOTOR_SENSE_INDUC
TION_CW

0

5t 77 (Al [E1%5

MOTOR_SENSE_INDUC
TION_CCW

1

REFET A RIEER

MOTOR_SENSE_INDUC
TION_ONEPI

3.141592653
5F

T

MOTOR_SENSE_INDUC
TION_TWOPI

2.0F *
3.141592653
5F

27

MOTOR_SENSE_INDUC
TION_HALF_PI

3.141592653
5F * 0.5F

T2

MOTOR_SENSE_INDUC
TION_OPENLOOP_INAC
TIVE

0

F—T I —TIEEE

MOTOR_SENSE_INDUC
TION_OPENLOOP_ACTI
VE

F—TUII—TE

MOTOR_SENSE_INDUC
TION_CALCULATE_KHz

1000.0F

kHz=>Hz Z=#1F3

MOTOR_SENSE_INDUC
TION_CALCULATE_360

360.0F

360

MOTOR_SENSE_INDUC
TION_CALCULATE_60

60.0F

60

MOTOR_SENSE_INDUC
TION_CALCULATE_QUA
RTER

0.25F

174

MOTOR_SENSE_INDUC
TION_CALCULATE_HAL
F

0.5F

1.2

MOTOR_SENSE_INDUC
TION_CORRECT_ANGL
E

(MOTOR_SE
NSE_INDUC
TION_TWOP
1/ 8.0F)

MOTOR_SENSE_INDUC
TION_CALCULATE_SIX

6.0F
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®90-78 AEREREE 21—/ 0—F [2/2]

T74IL%A

<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 AELREREFIZEA—E (rm_motor_angle_api.h)

2 P AU & .

motor_sense_enc | MOTOR_SENSE _ENCO | 1

oder_angle_adjus | DER_ANGLE_ADJUST 9 WEARLE 90 E A MBI EAAH

tt 0_DEGREE
MOTOR_SENSE_ENCO |2
DER_ANGLE_ADJUST_ 0 MEAGIE 0 EA MG EAH
_DEGREE
MOTOR_SENSE_ENCO | 3
DER_ANGLE_ADJUST_F MEAGES | ERAAHET
INISH
MOTOR_SENSE_ENCO |4
DER_ANGLE_ADJUST _ *r)IJL—avA—To—TEE
OPENLOOP

motor_angle ope | MOTOR_ANGLE _OPEN_ | 0 e — .

n_loop, t LOOP_INACTIVE F=TUN—TMERT T 47
MOTOR_ANGLE_OPEN_ | 1 .
LOOP ACTIVE - A—TI—TEED

:r:?tor_angle_erro I\R/If),\'ll'é)'\ITE_ANGLE_ERRO 0 EEpUYEeIL—Sa T S5—
MOTOR_ANGLE_ERRO | 1 FEL XYY IL—YavT—4l
R_INDUCTION BiEH

#9-80 AE/EERHED 1 —ILASIZEAKR—E (rm_motor_sense_induction.h)

e AN & =k
motor_sense_in | MOTOR_SENSE_INDUCTION_ | 0 1R EE il fE
duction_loop_t LOOP_SPEED
MOTOR_SENSE_INDUCTION_ | 1 7 & il fi
LOOP_POSITION
motor_sense_in | MOTOR_SENSE_INDUCTION_ | 0 Fy)IL— 3 VED
duction_calibrati | CALIBRATION_DISABLE
on_t MOTOR_SENSE_INDUCTION_ | 1 Fy)yIJL—2avEaR
CALIBRATION_ENABLE
motor_sense_in | MOTOR_SENSE_INDUCTION_ | 0 EAE B
duction_mode_t | MODE_INIT
MOTOR_SENSE_INDUCTION_ | 1 J— hHF
MODE_BOOT
MOTOR_SENSE_INDUCTION_ | 2 RS
MODE_DRIVE
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10. INTA—F DETE

10.1 #i&
AYUTLNTAYTFLTIE, FSPAV T4 FaL— R ZAVSIETEED 2 —ILDORBEINTA—FDF]
HERENTZAET, EESI-PHEIX. 03— FOEREIZ common_data.c/h, BT hal_data.c/h [CEE)
MIZRBEINET, RESNLNASA—F ([TEFHFORFED 21— /ILOMRIENETER - BERKICKRES
., EROUVEBIZFERAILET,
—EBDINZA—B(E, RMW B EDNSEMICEENAETT . HRNFTA—F(CBEHLTIL953EESH
LTLEEWL, Flz. NSA—F2FHOREICEAL TIERMW OEY HRWERBAZEZSEB L T ZE0Y,

102 A VA TI—REDA—ILDBENTA—L2ND—C
AVBITI—RED1—ILDFRFENTA— 2B LR EBEELUTICRLET, /AT A=FEFTONRT 14
TKYBRETAIENTEET, UFTETHDFSPED 1 —IILTRAKTY,

% 10-1 Configuration Options (rm_motor_induction)

TFoarsg S

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

Limit of over voltage (V) A UN—2BREENCDEZEZ D E. PWM EHAR— A
TIICRESNET,

Limit of over speed (rpm) EEERENCDEEEZ S E. PWM HAR— AT TIZERE
SNnEY,

Limit of low voltage (V) AVN—FBREENCOEZTES E. PWMHEAKR— kA
FTIICEESNFT,

Callback ETa—ILNy I B

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

TTavsa RAGT2 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 ##A{E [2/2] (rm_motor_induction)

= 2 RA8T1 RA8T2

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 REHHES 12— ILOERE/NTA—FD—FE

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)

2R B il 1 /B HA[sec]

General | Step of speed climbing (rpm)

REELEHDOR T v TEGFEA)rpm], IHE
LRET
COEIZE>TEEEHBLET,

General | Maximum rotational speed (rpm)

RAKEEHEWA) [rpm]

General | Speed LPF omega

HE LPF BB EKE [Hz]

General | Limit of g-axis current (A)

qEERU I v b [A]

General | Step of speed feedback at open-loop

FA—TUVIL—THESEERTY JHEHE
EIZxT 2ENEEHRTE)

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

aY a—ILAKDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

dBMEREREMER T v T [A/msec]

Open-Loop | Step of d-axis current descending

dBMERESEREXT Y T [A/msec]

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

qHMEBERESERERT v 7 [A/Imsec]

Open-Loop | Reference of d-axis current

F—T I —THlEE d MERESE [A]

Open-Loop | Threshold of speed control descending

d EhE 15 T BRI F B iA B (B A )[rpm]

Open-Loop | Threshold of speed control climbing

d B 5 T B0 F BAsA 2 E (FEA 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

EEHHREREKE [He

Design parameter | Speed PI loop zeta

EEHIHRBERE

Design parameter | Estimated d-axis HPF omega

d BHEEHEEE HPF 1 v b4 JEKE [Hz]

Design parameter | Open-loop damping zeta

F—TON—TFE L JHIERTRE

Design parameter | Cutoff frequency of phase error LPF

RI#AERE LPF v b4 JAKE [Hz]

Design parameter | Speed observer omega

RELF TH—\hy A TREIEE [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 2502 VR [H]

Motor Parameter | Inductance of g-axis (H)

q#1A A3 UR [H]

Motor Parameter | Permanent magnetic flux (Wb)

SHR RSN [Wh]

Motor Parameter | Rotor inertia (kgm*2)

A F—2v [kgm'2]
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# 10-5 Configuration Options #]#A{& [1/2] (rm_motor_speed)

7 avsa RABT2 RAGT3 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 2.5 2.5 2.5
omega
Design parameter | Open-loop damping zeta 1.0 1.0 1.0
Design parameter | Cutoff frequency of phase | 10.0 10.0 10.0
error LPF
Design parameter | Speed observer omega 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 #]#A{& [2/2] (rm_motor_speed)

7T avs RAS8T1 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 25
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,iﬂ'

% 10-7 Configuration Options (rm_motor_current)

FTavs

RE

General | Shunt type

D MEMZEWS DAVWTERREZT S0 %
L#R Li_g_o

General | Current control decimation

B EHE RG] E m%

General | PWM carrier frequency (kHz)

PWM &+ 1) 7 BlIRE [kHZ]

General | Input voltage (V)

ANEE V]

General | Sample delay compensation

HUTIVEBEHEDAD EBHEERLET,

General | Period magnification value

BEBRERERORMEE

General | Voltage error compensation

BEEREWREOAN EHEERLET,

General | Voltage error compensation table of | EENEFBEMET— L 1
voltage 1
General | Voltage error compensation table of | EFDEFBEMFIET—JIL 2
voltage 2
General | Voltage error compensation table of | EENDEFBEHET—JIL 3
voltage 3
General | Voltage error compensation table of | EBENEFEBEWET—JIL 4
voltage 4
General | Voltage error compensation table of | BFDEFBEMET—IIL5
voltage 5
General | Voltage error compensation table of | ERDEEREMET—TIL1
current 1
General | Voltage error compensation table of | ERODEEREMIET—TIL 2

current 2

General | Voltage error compensation table of | EROEEXREMFIET—IIL 3
current 3

General | Voltage error compensation table of | BN EFBEWET—JIL 4
current 4

General | Voltage error compensation table of | BN EFBREMIET—JILS
current 5

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

Motor Parameter | Pole pairs PSR

Motor Parameter | Resistance (ohm)

HEHE [ohm].

Motor Parameter | Inductance of d-axis (H)

d#if o424 2R [H].

Motor Parameter | Inductance of g-axis (H)

qEhA VAU VR [H].

Motor Parameter | Permanent magnetic flux
(Wb)

SHRHR L [Wb].

Motor Parameter | Rotor inertia (kgm*2)

4 F—>% [kgm"2].
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% 10-8 Configuration Options #]#i{E [1/2] (rm_motor_current)

7 avsa RA6T2 RAGT3 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 1.5 1.5 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 #]#i{E [2/2] (rm_motor_current)

A 2 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 1.5 1.5
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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10.5 ERIEHES 2 —ILDBRENFTA—2D—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

(B HIENE A B K E [Hz]

General | Period of speed control (sec)

EEFEERITEH [s]

IPD | IPD LPF

IPD LPF JLI2 (%R

IPD | Position Kp ratio

fIiE Kp tb

IPD | Position feedforward ratio

METs— KT+ T—FEb

IPD | Speed K ratio

HE KL

IPD | Error Limit #1 I 5—HIRME 1

IPD | Error limit #2 I 5—HIRIE 2

IPD | LPF omega LPF EHE K [Hz]
IPD | LPF zeta LPF BEEH

Position Profiling | Interval time

(LB IS E E W5 e

Position Profiling | Accel time

hniREFRE [s]

Position Profiling | Maximum accel time

RAIMERERERE/ NS A —4

Position Profiling | Acceleration maximum speed

[rpm]

Position Profiling | Update step of timer

MEBE7OI7 74 IILEHREH [s]

Motor Parameter | Pole pairs

EXIE

Motor Parameter | Resistance (ohm)

EHRE [Q]

Motor Parameter | Inductance of d-axis (H)

d#1 o594 2R [H]

Motor Parameter | Inductance of g-axis (H)

QA U F IR VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

SRS [Wh]

Motor Parameter | Rotor inertia (kgm*2)

{F = kgm'2]

METOD 7 A LaEEREE(HRA)
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% 10-11 Configuration Options #HAfE [1/2]

rm_motor_position)

T7avsa RABT2 RAGT3 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 20 20
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 40000 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
L\|/I_Ic;tor Parameter | Inductance of d-axis 0.0011 0.0011 0.0011
(I\|/I_|(;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 #HA{E [2/2] (rm_motor_position)

A 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 20
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 40000 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
I(\lll_lc;tor Parameter | Inductance of d-axis 0.0011 0.0011
?l/l—i(;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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10.6 RZANED21—ILOEENTA—2D—&

FIANED1—ILDEFENTA—F B ENBAREELZLUTICIRLET,
% 10-13 Configuration Options [1/2] (rm_motor_driver)

AFToavs

RE

Common | ADC_B Support

ADC B {# /%R

Common | Shared ADC support

ADC &z 7— KES 21— )LERER

Common | Supported Motor Number

HHE— 7 HERTE

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

General | PWM output port UP

U7 yN\—F7—LKR— I ERE

General | PWM output port UN

UBO—0—7—LKR— FRE

General | PWM output port VP

VT v\—F—LR— FRE

General | PWM output port VN

VHO—7—7—LR— FRE

General | PWM output port WP

WHT7 v/IN\—F7 —LR— FEE

General | PWM output port WN

WHAa—7—7—LKR— FERE

General | PWM Timer Frequency (MHz)

PWM % 1 < [EK# [MHz]

General | PWM Carrier Period (Microseconds)

PWM &+ 1) 7 B [Micro seconds]

General | Dead Time (Raw Counts)

Tv R4 LA HME [Raw Counts]

General | Current Range (A)

BRBgHL VD [A]

General | Voltage Range (V)

BEERHEL D V]

General | Counts for current offset measurement

7ty FREGEEERL

General | A/D conversion channel for U Phase current

UHERRLE AD F¥ VR ILES

General | A/D conversion channel for W Phase current

WHERBH AD F¥ U RILEE

General | A/D conversion channel for Main Line Voltage

A VN—2BIREEHRE AD Fv¥ o RILE
=

General | A/D conversion channel for V Phase current

W HERBE AD Fy o RILES

General | A/D conversion channel for sin signal

SiNnfEE®HE AD Fv¥ o RILEES

General | A/D conversion channel for cos signal

cos EEHRHE AD F¥ U RILBE

General | Using ADC scan group

WEdTBADC EDa—ILODRAT v
TN—THREERBLET,

General | A/D conversion unit for U Phase current

UBREHREE ADC 1=y hBS

General | A/D conversion unit for W Phase current

W HEHRHEH ADC 2=y BS

General | A/D conversion unit for main line voltage

AVN—SBHREERE ADC A=—v+ES

General | A/D conversion unit for V Phase current

V HEREE ADC 1=V S

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 1 =v+&EE

General | ADC interrupt module

BYiIAHZERESESHADC EVa1—ILES

General | Adjustment value to current A/D

Bt A/ID SAZ{E(1shunt )

General | Minimum difference of PWM duty

PWM T 21—T1D&z/MNE(1shunt )

General | Adjustment delay of A/D conversion

ADC MDERZEIE(1shunt )

General | 1shunt interrupt phase

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

General | Input Voltage (V)

1A VN—SBIREEANIE

General | Resolution of A/D conversion

AID 3 U /N\—B 5 fERE

General | Offset of A/D conversion for current

ADaVIN—RZAAF Ttk

General | Conversion level of A/D conversion for voltage

BEEHBLANIILGEFEIX 1.0)
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& 10-14 Configuration Options [2/2] (rm_motor_driver)

TFavs AE
General | GTIOCA stop level 7 —LELERLANL
General | GTIOCB stop level T7—LEIEELARIL
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)

T7avsa RAG6T2 RAGT3 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_1I0_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_07 _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.1: 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)

A 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_I0_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 #HA{E [3/4] (rm_motor_driver)

TFoavs

RAGT2

RAGT3

RA4T1

General | A/D conversion unit for U Phase
current

0

General | A/D conversion unit for W
Phase current

0

General | A/D conversion unit for main line
voltage

General | A/D conversion unit for V Phase
current

General | A/D conversion unit for sin
signal

General | A/D conversion unit for cos
signal

General | ADC interrupt module

General | Adjustment value to current A/D

General | Minimum difference of PWM
duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

24.0

General | Resolution of A/D conversion

OxFFF

OxFFF

OXFFF

General | Offset of A/D conversion for
current

Ox7FF

Ox7FF

Ox7FF

General | Conversion level of A/D
conversion for voltage

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

General | GTIOCB stop level

Pin Level High

Pin Level High

Pin Level High

Modulation | Maximum duty

0.9375

0.9375

0.9375
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% 10-18 Configuration Options #JHA{E [4/4] (rm_motor_driver)

VL

RA8T1

RA8T2

General | A/D conversion unit for U Phase
current

General | A/D conversion unit for W
Phase current

General | A/D conversion unit for main line
voltage

General | A/D conversion unit for V Phase
current

General | A/D conversion unit for sin
signal

General | A/D conversion unit for cos
signal

General | ADC interrupt module

General | Adjustment value to current A/D

General | Minimum difference of PWM
duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

General | Resolution of A/D conversion

OxFFF

OxFFF

General | Offset of A/D conversion for
current

Ox7FF

Ox7FF

General | Conversion level of A/D
conversion for voltage

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

General | GTIOCB stop level

Pin Level High

Pin Level High

Modulation | Maximum duty

0.9375

0.9375
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10.7 AEEREREES 31— ILOBRTENSTA—2ND—FE
AEEEBRHEES 1 —ILOBRTE/NTA— R LR EELZLUTIZRLET,

% 10-19 Configuration Options (rm_motor_sense_induction)

ATavs

kS

Control Type

175 HE IR

Frequency of current control (kHz)

PWM &+ 1) 7 IR [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 %%

A/D reference voltage

AID EEEF [V]

A/D conversion scale

AID ¥R 5 — )L

Openloop speed (rpm)

F—T VI —TEERRE (W A) [rpm]

D-axis current at openloop (A)

A—=TUN—TdBMER [A]

Angle adjustment times

0— 45 AR EMC R R R E

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

T7Fars RA6T2 RAGT3 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 #1#A{E [2/2] (rm_motor_sense_induction)

FTavs 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 {RIEME/NTA—4
rm_motor_induction/Limit of over current

BERRENBETIERERELEFT . [ANfE*sqrt(2)1.5] NRESNFETS,

rm_motor_induction/Limit of over voltage
BEETRENDETIEEZRELET. FATHIERREICEHLETHRELTLESL,

rm_motor_induction/Limit of low voltage
BEERENBETHIEEZRELFT . AT HIERRRICAELETHRELTILEEL,

10.9 PWM v ) 7 BIKBDEE
PWM ¥+ ) 7REEBDEREUTOREBEEERELET,

rm_motor_driver/PWM Carrier Period

FrUT7HIEARERELET

rm_motor_current/PWM carrier frequency
Y UTRARBERELETS .

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

10.10 /NILRAEFRAEDEETE

AYUTNTATILTIE, WILRIBERERES AR E 2 BENSRETHENTEES, T4 ME
RS FILEFMOD_METHOD_SVPWM)E Y F£9, ARIE FS 4 /VE S 12— )LD Modulation method
ATavICKYBRETEFET,

NILVRBRERERE A RE. ERKRERCERELIGE . EEFAED 86%IFHH IS, E—2 B UGEEEL
HATEST . MEDEBEZFLICEA UN— 2 BREEEEERET IVENHYET . ZRNINLERZER
Li=Z&. BEEFIARES ON—2BHREEICHLT100%FATEETS,

rm_motor_driver/Maximum duty
RAKPWM Ta—TFtk, BEEF09375DFFL LTS
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10.11 €4 IN—BRINT A —4
10.11.1 Ty R2AL
rm_motor_driver/Dead Time (Raw Counts)

A N—BR— FORKRE - FEFEICREB N, TY FRIALBEZEZIAIOAY Y FETHEELTL
a0, FIRIEE24<2 0y YA 120MHz DIHE 2.0us TIX 240 EHYFET,

10.11.2 BREET A >

rm_motor_driver/Current Range (A)

BEROBELUDERELET, 0-3.3V TE8.25A(Peak to Peak T 16.5A)DIE & 72> TLVH DA MCI-
LV-1 DHEHTT . Peak to Peak DIEZRTE L T &L,

% 10-22 MCI-LV-1 O EFRIEE 14

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

L MoMV-merer sintemal ]

1

: —_ 0.0825 — 33V | —_ 4095 — 8.25A
1

I I

10,010 # i 0.0V - 1,65V 1 # 2047 # 0.0A

I x & 20 Gain & I' 12pit ADC i !

' 8.25A -0.0825V g5y Steet 0.0V i it 0 Ihischapers -8.25A

I I

10-1 ERBRHOFEDTN

10.11.3 BEEREST AV

rm_motor_driver/Voltage Range (V)

ADC EE DR KMEADC ZTHE 4095)DE X, 4 UN— 4L BHGEE TRV ICHAET 2N ERODEHEH
FLEIT, MCI-LV-1 TIXADC EE 3.3V T 7351V ICHET 1=, 7351 ZHRELET,

% 10-23 MCI-LV-1 O 4 v i\—43 BigEFESTH

A oN—3BREEE ADC AN EXEE ADC ZiE
oV oV 0
73.51V 3.3V 4095
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10.11.4 BEEREMET TN
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
BEfE

O 0RFEDERE, Tu & Vu(lv-Vy, Iw-Vw) DEFRARBRMIZFE O NG WNGEEE, EREOXE, £
EROFEEERBLTHILHEL, T—TLERDIVELAHYET,

BEBEN] T TR
R e TS EA]
)| mERoER
o - BETF—4
DEIvbk oo — -
10-2 WHEEXMEEL ) = v b, ERESEOBEFR
*& 10-24 WEADER - EBET— % KEH|
N rm_motor_current/\VVoltage error | rm_motor_current/Voltage error
o. ) :
compensation table of current compensation table of voltage
0 0.477 0.021
1 0.742 0.034
2 0.892 0.064
3 0.979 0.158
4 1.009 0.400
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1012 E—R /T A —4

E—SDEEA—HMD, E—FNFA-EDEHEATONGNEE, LCRA—2ZAVTRLILGD
E—ANTA—FEEHBHIR/DIENTEFET, Fo, 7oRRI-—TZ2ANS LT, BENIZHEEE
REZR/HENTEEY, CCTHRALLFZR, BRBEMLGEEZEREY. FLE—FZRONCEHTE
EERLE, BBMNGHETHY . ERECAEREZEEZEATLET ., COEH. ZROEGHAFET/INS
AR EERTAHRICIE. BEEZERLLAERBEAVTRAEZT>TIESL,

LCR *—4 (%, EHMIZREZSN=1 DT, ERFRH L TIIOHULRBS I +r—3I2057v T
SETIRETHTELTLES Y, £, 4FEEZHANT, JO—JDBREFEBTHE=H. A—ToHIELE
Da—FHEZHONLDHITHoTLFEIL, HMIX, LCR A—2OFIRGRBAEZSHB LT ESLY,

Pole pairs

E—ADOBHABERELEY . BT, BHZE 12 LEEEGYFET, E—20HHEZSRLTCE
A

Resistance

LCR *—A2 THIET HBNERIE. E—2D=ZMAHAMUVWDS5E, 22&EL, TA—T%DHIF
TLEEW, BHEZRODEEF. BERENRDOCRIDE—FZANT., AIELET., Soh-EHREIL.
2HAPDEFBIEREL>TVWEITDT, 12%2FB5ZET M HEPDE—SDEBRELZBLIENTEE
T BONEERREZZEEDSA—INDE—ENFA—FDERMBEIZHKELTLESL, BRuIEFQELYE
ERS

Inductance of d-axis, Inductance of g-axis

LCR * —4 TAIET HBDERIT. E—2DZMHHABRUVWDSE, 2D2%EU., TO—TZDLIF
TLEEW, FHlE— FIEX, BEFEMERE— F(Ls)TITWET ., HFMlARIEASE. LCR X —42 OHUKER
BHEZSHIZEL,

BMEP o> YEL, RRSNDA VEFVZVADRKELER/IMEEZAELET, CDEE. HKED 1/2
M Lgehly, RMED 172 DIEMN LD £ Y FT,

BFToNF-LdRUVLgZERED 2D dq#( o E I3 D RITHRELTLEEWL, B HAYY)—)T
ERS

Rotor inertia

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

Nominal current

E—ADEBERENME)ERELTLLESW, BT UORT7TY, E—208IRFLIIHGTEMICE
HINTLET,

Permanent magnetic flux

E—FOZHEABUVWDOSE, 22FBY, #2ARA—TITOHRIFTLEEN, HIZE UEEV
W&, A20R3—TDTO—TZHTT, EEZANDLSIICLET, E—F2DHMOEIZIT, EREET
BETELHE— 2 2RI TEREETHEGRSE S L. U-VIHOKRMEEBENELNET, REEEEEV3
TEHZET, HHEYDHFEBEDE—VENFONET ., BRBERHY X, FEBEE=-0Y OXNDL
ROGNFETHL, EREEZERAREOE K Hz]ITMBE L, w=2nf[CEEHZ., FEEE=2nfY &
Ty, XZEERL, EZRATHETEHRERY WL ELoNET,
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BMOXICE—S2EZRYMITERVGEDZEIZE, BERRIEENT, HEZBNOATORALLGY
FIH, FTRECEEGSE., BERBERGEL THZMICKROLIFELERATEEY, FTELEEIZ,
UTD&ESGA A=V TERRENMEONFETA, COEE, ERXKT—ERITEVWEAHZREY, EED
E—2 LRAMZERDET,

Emf’peaklV1

T AN DN
\

v

‘ t[sec]

AT7NITVZALTRE—VEZREMNEITRET SLEAH D=V 2 TE|> TEME EMPms ZHFET

1
Emf' s [V] = Emf’peak[v] X—=

V2

JonTf-FFH tlsec]x Hz [CET =&, =1t DRIZHTIEHFET, {FonfzfHzl&E. ZDIPME—2D
ERERENCBONLIERABRRM(HZDLEZ RO, RFIZHFoN=EBE EmPm[VIICHZHITELET,

BERARRE(H)

Emf[V] = Emf,rms[v] x f’[HZ]

CORER., COE—SOERRETRE L-RICREES S, FEBENVINFEEMICKROONET, KRS
FEBEZRODIGEICE. BRHABREEZED. EREETE—FOHMZRGZSIETHET 2LENHY
F9,

RIZCERERBENS ., HRHERHBVY[WD]ZEROHET, —RMIC, FEEE EEMERICITLUTO L S 42
BREALHY FT, flE. EREEFOERARKH[HZ) T,

Emf[V] = 0¥ = 2nf¥

HXZzZHM L., LETHLONLFEEE EmVIE, EREEEGZFOBRAR KM (HIZKATEHET.
HXMERHEY Wb ZROLNFET,

W Emf[V]
= 2nf

BONHEIHEHY IXEED 1 —)L0 Magnetic Flux IZERFE L TL LY,
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10.13 ERGHIE/NT A —4

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

BRI R EH E K Current Pl loop omega & EifiHl{E1 R K= %% Current Pl loop zeta % 5f1% L Tl
DTAVERELES, ERHHREAR KL, ERFEETS5HEEICHALTEELTLLEZSWL, R
HEHERE (PWM X+ ) 7REH) O 110 ETTRETETETHN., MERELERBRED/ A X G EEE
BL. ¥—PUFBRITTECEETDEHEENZHYET,

fz& Z X, EFRFIEE K EA 20kHZ(50us FIFR TERFIEHAEE)D & E(X. 1/10 XFTHRETETETD
T. ERHHRBEARKIIEL 2kHz ZHBETEET, LHAL. EEIZIE, E—FDN\SA—2DEXREHIC
AL T, BERRBPEVWEBRIIRE LT ESHEENHY . 2kHz &Y 3 TOREKE(F- & 2 1E 300Hz~
1KHZRREIZHRET 52 EAZNTT,

ERFHMRHEEFREAT. 0.7~1.00"NEREETY, 1.0[CHEVFERETROIBEEICRYET,

10.14 FEEHE/NF A —4

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

BEFEED 1—ILTIK, EEHEHREHRBEKE Speed Pl loop omega & & E HIHRBZH I Speed PI
loop zeta ZFEL THIFD 71 L ZRABLET . EEFHREERARBZE<THE. BEMEARLELE
FEECHT HREDERMENAALLET, EEFHREARKBIERFNHEDOFSEH IO, BET
EHLLERNERFIEROBEERERBD 1/3 £1E>TVWEYT, ERFIHRDEEFE R 500Hz TH-1=15
&IZI&. 500Hz/3=166Hz &7x Y E£9,

REFHRAZRBT0.7~1.0 FEALEE L. E1ISEVIERETRONGGEICLRY ES, EE
DICEEZHEZR LGN LHABEZIToTLIEELY,

rm_motor_speed/Step of speed climbing

REERBERELERIC, EENERTHIRAE—F NFEE) 2RELFET, EExXKELTHE. BL
EENEFLFES, 1 EE LR, EEFEEAR LIS 1pm, LR LETS

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

BERBHAAI VI EREELT, ERICPWMAHNENE 2 A S VT FEFTRAEZETE S -HDMHE
ETY,
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12. FAQ

121 CARESE
REMGHERE, TOEREIZR 121 12RLFT,
K 12-1 RRLEAEO—K

S [E1%

BREZHTLE. T4 | E—4HBRALTVEYT, FEHTERKETTOT, EOMFLLTLE
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3. REES AL com_u1_enable_write ~NOFEDEZTMAZAI VI, NSA—2DE
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