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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%
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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— =
WER—

use—JIL

oY S

BES—TIL t r—IL

X 6-6 EIRIR I D]

® Ty DOHER
UTDO ¥ VI\DEGHERE L TLEESWN, o927 0d S ATEHMELEEE. Oy o/ 0%
EALUTERLE>TWBREBEEAHY FT .

A UN—=FKR—F

DE VAL 2= R
JP8 1-2 ¥
JP11 1-2 ¥
- RA6T2 R— K
T NBE &5
JP4 1-2 &
JP5 1-2
- RABT3/RA4T1 R— K
DERIIAT 2= =R
JP2 1-2 Bk
JP3 1-2 Bk
JP4 1-2 ¥

- RAST1/RA8T2 R— K
MDY TNTATSLTOS Y UIDEBRITHZVLDT, T4 MREDEFEFSFEALESLY,
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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)
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KABARRE—FDR—ILE YA FILHIEH

Renesas Flexible Motor Control 1) — X

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,

M RERCASLEE A ¢
& F0920+-19370-5- % =R
2B Y §
D-02R-ALTOITT M BYE A,
0T MEEMT BICH:
e Create a new Makefile project in a
= directory containing existing code
) CEE Cov JOVIDMESIBIER
9 ZOV19 b fER

[ i 2l o P el O

0 EEMBEREINELL,

UIraeUvIm

@ -+
T-HN)  mERA) J1
Jos 1 e R

| ERiF0 Eclipse JOY1Y MERBTATALY M -EHRLET,

© It TALY M- DREHR(T): | C¥Users¥kasono.eiji DITGROUP¥Deskiop¥r01an684: ~

O F-1MT- P INDERA):

FOT1IHP):

1B RAGT2_MCILVI_SPM_HALL_120_E25_V110(C:¥Users¥kasono.eiji.DI TGROUP¥ Desk FTRTERS)
BIRESATRERD)
SEF(E)

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

Tyt

) 9-%27 -ty Hc 701 HER T FIRW)...

@ <E3®) N) #TH vl

K 6-10 2 —4w k77 4 JLIETE(4)

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

J2LFET,

TOYTIMERME BICIE

0 EEMERSNILL,

& vor udi o 5 X
774 Y=AS) UIPTFUMIT  FET-HN)
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,

Y BRR X

-4 &

OneDrive - Persor RAAT1_MCILV1_SPM_HALL 120_E2S V100

RABT2_MCILV1_SPM_HALL 120_E25 V110
[ PrulCr A RABT3_MCILV1_SPM_HALL 120_E2S V100
= Fxaavk RABT1_MCILV1_SPM_HALL 120_E25 V101
& govo-F
W EoFe #
& 1-vu5 *

g »

7Y-yyavk

main

%

— JL 5~ RABT2 MCILV1_SPM _HALL 120 E25 V110 —]

| i ‘I 7
BRI [ svs-omr || #even
{

=

. EAANY fs

DA b

<E3(B) JAN) > | HTH |

Frel

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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KAMAREBHE—2DER—ILEHRY ~ILEIEH
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) —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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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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KAMABRYPEE—2DR—ILEH AR MLEHIH Renesas Flexible Motor Control 1) — X FH

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,

—EOE—FHEAND/NRTA—F(F. BFLPICEEZERTTEFT, FMIEIRIB8ESHBLTIZS
LY,

BHE. ERLOEERUAGE)IEHBEOERBLELE>TLET, RMW (FERLZDOEEHFEH/RELT
BLILET, BFRH L TR EREIRL. Control Window TEHRIBOBRIENRTEITVET,

% 6-1 Analyzer BEREF BEANFAZEH—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
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Renesas Flexible Motor Control 1) —XH

RICEEFFMETSRCBAT S LDEVETELRBERERDO—EZEZR6-2 [TTRLET . Analyzer #aE
TERBRTY SBEPCERDEERAFATERICSEICL TS,

£6-2 =L YRY MLFIHEEEH—E

R—ILtE BT MLGHIHEEERE i NE
g_f4_id_ref_monitor float d EERERE [A]
g_f4_id_ad_monitor float d BEAIEE [A]
g_f4_iq_ref_monitor float qEERIERE [A]
g_f4_iq_ad_monitor float q BHERAIEME [A]
g_f4_iu_ad_monitor float U MBERBIEE [A]
g_f4_iv_ad_monitor float VHEERBIEE [A]
g_f4_iw_ad_monitor float W HHERAIEE [A]
g_f4_vdc_ad_monitor float A N—3 BIRETREME [V]
g_f4_vd_ref_monitor float d BEEIERE [V]
g_f4_vq_ref_monitor float qEEEIERE V]
g_f4_refu_monitor float UMBEEESRE [V]
g_f4_refv_monitor float VHEEERE [V]
g_f4_refw_monitor float W HBEBEIERIE [V]
g_f4_angle_rad_monitor float HiaAE(EXA) [rad]
g_f4_speed_est_monitor float ElErRE(BSA) [rad/s]
g_f4_speed_ref_monitor float EEEREERA) [rad/s]
g_f4_speed_rpm_monitor float (B8535 & (B ) [rpm)
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Renesas Flexible Motor Control 1) —XH

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
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Renesas Flexible Motor Control 1) — X

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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Renesas Flexible Motor Control 1) —XH

£63 I53—RT—

2 2D

e IS—HNE BYBTohTWLWdTo 04

0x0000 | T5—%L MOTOR_ERROR_NONE

0x0001 | N— KOz 7HREBAERIS— MOTOR_ERROR_OVER_CURRENT_HW

0x0002 | BEFIS— MOTOR_ERROR_OVER_VOLTAGE

0x0004 | @EREILZ— MOTOR_ERROR_OVER_SPEED

0x0008 | R—ILEHTZ A LTI T S5— MOTOR_ERROR_HALL_TIMEOUT
(R—=ILE YR FLTIEERELEEA)

0x0010 | FEREEH/EHEZ A LTV RIS — MOTOR_ERROR_BEMF_TIMEOUT
(R—=ILEoHRY FILTIEEELEFEA)

0x0020 | k&AM MOTOR_ERROR_HALL_PATTERN

0x0040 | FEREEH/HNEI—2IF5— MOTOR_ERROR_BEMF_PATTERN
(R—ILE 2B Ry FLTIERELFEFEA)

0x0080 | EBEITS— MOTOR_ERROR_LOW_VOLTAGE

0x0100 | Y7 FYz7REBERIS— MOTOR_ERROR_OVER_CURRENT_SW

0x0200 | FEtL > HFELKTS— MOTOR_ERROR_INDUCTION_CORRECT
(R—=ILE YR FLTIERELEEA)

OXFFFF | RE&EIZ— MOTOR_ERROR_UNKNOWN

6.8 E—ARFI - EERAE
BIRENDE—2 ZELETHIEEICE. UTISRIFIETIToTLESL, 8. RAKIX. Q0
DC24V QIR ZHZEBLEICLTHELEEIETLEELY,

@D 6.7b)DE—AEFLFIEFITS.
Q@ E—A4PELTIOEHELEL. BERRTELCEFEZREL. DC24V DML EEILET S,
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Renesas Flexible Motor Control 1) —XH

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)
A—A & - EEnREREAE R—ILt oS FIE
HlfEE— K REHIEHO A
HIEREE BEREME

BEMEEAHE

JETF 45 il {2
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Renesas Flexible Motor Control 1) —XH

72 HEIOvIR

A=l ARy FLREORE IOy VRERLET,

,~~ Speed control Process  ~ pmmmmmmmm—m——ems Carrier Interrupt Process —---=--========« .
| ] | ]
| |
P % 1 *

: j* ,_ud'_;_> F Va dq Vg' Voltage ﬁ"
1 q Flux- 1 . A v, error |V,
: w'—e— SP:Ied > weakening l 'q* : CurPrIent + Vq* Voltage U vv Com‘pen TV’

> + e VW %] -sation [~
| | Limit

|
! A ! A
! I Tiq idT ! Y I A 9:
| M N
: T Decoupling
| | : Control
| . —9 Y Y W ) 0
1 1 ! iq* [ g™ ig
1 dq

| | H
1 1 .
| | " iq
1 : H uvw
| +
| | N
1 T X (2
| | H
| | H
| |
\ | : w Angle_&Speed P HU,HV,HW
| T ) <
1 | H
\ ]
N e e e e Do _ N T T T T T T _

XK 7-1 R—ILE SRS MLEIEEIR IOy I K
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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,

EinHIE
]
2} UVW—»dq iq
ERPI
id* gig |V
iq* va >
EF | Vd EE Vu* Vu(HBEE)
il Vag* Nﬁl bb W | mpaee WHIBEE)
> + IR NmEzE Y wE -
w dq—»UVW Vw* VW*(*E%E)
w
"\ EEAAE | o
8 || HHHE
7-3 ERHIHOMET O VY
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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* + oWV
Id*,Ig*: BIRIEREAlL w: EERE(ERA)rad/s|,R: E—42 D 1 ZEH[Q],

LdLg: E—2 DA F 02 X[H], ¥V: E—2 OHETHERE[WD]

#Bonf-ExETE Vd_dec* & Vg dec*lE. Pl SESmAOEAShLEEERIE Vit & Vq*I:ﬂl]% LFEY,

+ +
i
d_det *
—¢ ' . Vd_dec
> Decoupling
—>
w > control v
i q_dec
+
+
; +
iq" Pl > —-» V *

Iqidet

7-4 FEFHHHOHETO YD
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7.6 AEMEERH
761 FEERH
EiEE(ERA)DBRHEEIUTOZILIY ALIZE>TITVET,

=Lt U HESOEILZERFEELE Y IAAETHE L. R—ILESDOEILDRIZ{AIREIO EFRHIEE
HENVRAHDNREL=NEND Y T HZETERA 21 /6rad(R—ILEF LI 1 XRE)DHARMEHRIZ1T
WEY,

EXA 2n /6 Hif[ps] = ERFEIEERRYAHER x BFREEELs]
NSV EGREERA)Z/I LN TEET,
El#nEE(ESMA)radls] = 27w ./6[rad] ~ BEXA 2776 HAR[ps]

EEL. R—LESEL 1 RETOREELESREICLIIZENKREVEFT A NS HREHL
BELTE, BEROESELEESNEBERA1B)DEZAVTERZT>TLEY,

EEEE(BESA)rad/ls] = 2nfrad] ~ EXA 21 BAR(2 1.6 HARS 6 [E143)[us]

S FITRELZHR T SRIC. ZOEBED
= IES 1EERQC ) S OREY HEEEHET S
6 EE[rad/s]=2m ~ F—IESEIL6E S FR
5
4
i ]
2 b
1 1
A
f“\(\&;)_ ® ® 8 © 8 & & & 5 & 5 O & B8 e e * o & & 80
SiakesCl
[ —7
F—IES TR0 RERM%E
BAHEEHAEN Y AR B HTETE

7-5 FEREMEX

KEZEFCHAEEEROEEZBERILT 50, UTOLSWEEICEEBRAITLEYS,
EntlHEHERALILErad] = 2n[rad] + ERHIEFELEY A EE(2 7 £ARE)
BlEnERE(ERA)radls] = ERHIHEARERAZLILZ[rad] x BiRHEE K [Hz]
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762 AERE
UTOEBMrEBERAZHEELET,

A) [EEAR

B) ME¥mZERE(BEXA)

EEEARIFR—ILE o HEBTNE—VICKYBRELES . R—LE Y ESDONRE—VIIERYTHE—4
[CEYRESOTLAHDT, EEAEELERIZEZEDERMDAR—ILE U HESLSEDR—ILE U HESELEER
$HETHREARNEZRET S EATREGYET,

T5Arad] oA EAREER H—L{ES
F—ES -
2;1' ............................... 7-.. 6
107 /6 [mmmom s e e T -15
87w /6 —mmemmi| 4
- N 3
AT /6 [ommmemdmmmmre 2
2n /6 1
0 - Pz I——
N — I EE
2n /12 MEL-E% HE s
EEEET D U
Hall signal pattern 1>5>4->6->2->3
7-6 EXAERE (IEAMEIERE)

i

iy I8

SAmED o HEBRA
2n/12% M08 L/fa%
REEET B
Hall signal pattern 1>3>2->6->4->5

7-7 BERAERY (FHREEEE)
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7-6 A RTIFHR—ILESN1-5 ERIELTVET, T LE—S2DEREAMZEAREHIMTEEY,
CCTERAZUTOLIICRELET,

A = (IEEA M [EERE)
ESf[rad] = 27x[rad] x EEAERREN.76) + w—ILEERNAErad] + 4 7+ v ~ME[rad]

BR—ILEBODELERIZCEVNT 2 /6rad| DEEAEEXL > TCESAZRELET, AVWSEERE
FREIIAR—ILEBICHLTRT2DESIZHRELET,

RT7-2 BEAEFAEE-K
R—ILES 1 5 4 6
EEAEFEME | 00076)| 176 2/6 3.6 46 5/6

7-6 A R TIIAR—ILEENN 125 EEIL LTS, REAEFRBEIIR—IIESS5IIET S 1.6
ERELET,

- MESHAL

6 s p—
5 F—NLES ,/'T’:::-T

gagg 4
2mx2/61-K 7

memp, 1 | |
2 x1/657 i i
R A v / — ;
811 A% F— IS 2 ORI BRI RS Y ARE I [*:”E%?“&mﬂ”ﬂav]
EETOLSEMFT 52 L CHEE Lk
WET B,

7-8 R—ILEERAERHBSR(E [ EEREF)

R—ILEBHRAEFR—IESELLRICEWTEARRETHNIE -2 7 12rad]. FAMEERTHNIE
2 /12[rad]ZMEAEELE LTHRELET ., T LT, ERFIHBHINVAANRKET 51U, EERE(E
SABERICEODVTEMEZMELTWEET, L. EEREVCERELEZEZEL T—271./12[rad]~
2w /12[rad|DEEDEE L TLET,

1E /5 1A [E] 85 ff

R—ILEBSRAE[rad]

= WEE(—21 712) + EERERE(ESA)radls] x BRHEHELps] x BEFRFIEEEAS Y AH B
¥ 75 [ B85 B

R—ILESRAE rad]
= MEE(—2nr.712) — EEERE(ESA)rad/s] x BRGEIEELs] x FERHIEEEE Y A7 B

WFht—2n /12~2n /12 DHEEZBZ-HEIEAORAAFET,
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KELEFTEHUEOHBIED-HERFEHERERALTILEZAVTUTOLSITHELTLET,
1E 75 1A [B1 &R By
R—ILEERNAErad] = WHE(—271 /12[rad]) + EFHHEHESAZLTILE[rad]
75 [ 15 B
R—ILEBRAE[rad]

VHMEQ r ~12[rad]) — ERHEHEAHESAZILZ[rad]

A7ty MERE—2BEHDRBETEISR—IVESRE (EVVMYMITRE) BEEZRIRT H1=HIC
RELFET,

FIHRIZ, M 7-6 B ATIEAR—ILEEN G4 IZEELTWNWR I END, RT2OEEAEARELZANT
ERAZUTOLSICHKELET,
B &= (IE A R [EERHEs)
ESA[rad] = 2r[rad] x EEAEREER.76) + w—ILESHNAE[rad] + + 7t v FE[rad]

B 7-7C AT, R—ILESN1-3 LEELTVET ., ChbhbE—2DREAMZEAREHIEHTE
FY, TDEH. RT2OEHEAERARBEEZAVTERAZUTOLSICEELET,

C m(FEFA [ [EERFF)
BXRfArad] = 2n[rad] x EEAERREG6) + m—ILESHNAE[rad] + 47+ v ~ME[rad]

XK 7-7D ATIHAR—ILEBN 32 ZELL TSR I END, RT2DHELEAERAREZAVTESRAS
LUTDESIZHRELET .

D (¥ 75 M B ERkF)
BERfrad] = 27n[rad] x EEAEFREAL.6) + w—ILIEERNAE[rad] + 47+ v ~ME[rad]
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7.7 WRENAE
BREHIMNEER 79 ISR LET . RBEEL SEEHHICES  MERESETEHLET,

Speed reference status | MTR_SPEED_ZERO:! MTR_SPEED_CHANGE
H _CONST (0) 1)

Iq reference [A]

speed Pl output

0 >
Speed reference [rad/s] tls]
Target speed reference
0 >
t[s]
®7-9 R—ILtEUHAY FLEIEIY T bD 7 DRBFHEARASR
HEERE (rad/s] EHEFOHEEEE ST
_______ ; é{&éé;ﬁ;;}:ﬁ_ééf__:é_._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._._‘
F ) i X BEGRERTHE)
250 R e e S -K ..........................
. . [ | BHEEEARE L REIC
FHURE D RARENE [ | ELESHEREERUEED S
A | BLE MR MR RS
I'4 ;
100 P I ’I _________________________________
0 /
fR5

X 7-10 BELLRE#EES SR

=L COERERBEAX TR, EXRA 1 AQr[rad))7 DIEBARNASETIE, ELLVEEFBREZRETHIE
NTEFEE A,

FDE=6. BHEHARRERGEARET HETOHREIE ATV T - TEALITHARLLEEH EEEZFEAHATS
CETARL—RABEFEEBHLTNVET,

BEER E FR—ILES MR LR EM R EE(f4_start_speed_rad)ITELI=CETHELET . SREMEISE
Lo ERELREERABITLET . TNETEIRLUREICLSBEA LITRELZHEBELLTHLET,
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7.8 55 HEER I

SBOMREEE, dEHBBRZAAMICHET S ET, 1 N—SBRBEETHARERGEEZ PM E—
SOEERICHG L TRET HIFREECWY)DNBATLEIEFHTTH->TH, dBMERIESZADIETHE
RS, ILHETHIBZTVET (K 7-11), EERMAZITHHI LKLY, 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,

A .
1
1
Rated ! Max torque line with weak control.
Torque[Nm] 13
AN
i \'\ \~. Max torque line without weak control
N\
AN S
1 . . ~ .
Y T~
e
Rated Speed[rpm] Speed[rpm]

7-11 HAREE ML EREDREFRBI

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

7-12 FEEEHIRIEDER

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

“ Vom = Vamax — IaR

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

Id:

7-13 FOHRFIEICE TS d HERIEFEOFHER
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7.9 BEAMIBHEAFEE

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,

PWM
Carrier

Detection !
Angle Angle equivalent

to 0.5 cycles

Actual Angle on the interval

7-14 PWM v ) 7RI CEL AES=DH

710 BIEREMHE

BEM PWM A oN—ETlE, EF7—LDRA v F U ERFRDEREHLT 51012, ETFT7—L42
DOEFARBICA TERDTY RALLERITFTTVES, 20EHEEESHEEERICE—4IZHMSHh
BEEICITRENEL., SIHEEABLLET., ZCTENRELERT 210, BELEREEEELE
To

EREEOEFIRGEHEIL. BRAZLERZTIETY REAA L, FRTIRT—RFORA vF T HME
[Zik7TEL. TROLSHBEMEHREET, ERLERMETH,. TREERELFBOEEEI—VEERICTE
CTEEESEIcBELET,

T BERE V]

1 15 2
B [A]

7-15 BEREDEFRIKFE(—H)
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7.11 PWM ZRAAK

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,

v

3
Il
s

m: ZEEf &= VIR EER E:AMVN—4RREE

b) ZEMAY kILEFHEMOD_METHOD_SVPWM)

KAMARHE—2DORY FLHEIZE VT, —BHUICHHEZOEREERESEFEXRKICERLET,
LETAN, ZFDFEPWMERDEODERARE LTHERT S L. ERICE—ZICHMEINEZEETDA >
N—EBREFRICHT 2EEFARIBEHEEETRETRK86.7[%EHE>TLEVET, £IZT. TR
HAHELIICENEERESENRRKELR/MENOTHELZHELE L., ThoZREETETENGBELZLD
FERARELTCHEALET, TOHER. TRREORKIRIBEVI/2ELLY. BREEXEZOEEICETF
ARERIFZ100[%]EHY ET,

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

AV = —TmecEmn Y= max(Vy, Vi, Vb Vinin = min{Vy, Ve, Vi)

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

FREMELUTOLSICEELET,

V’
E

m: ZFRE V' PWMARMMELES E: A o — X BREE

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) KMEMA

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
> B EEAIE Ver 2. PAOT | ANOG7 | PO04/ AN0O4 P004 / ANOO4
_ Ver.1: PB0O0 / ANOOS
SEEESEANRVR
Els5EE RS EA A FHVRI) Ver2. OO0/ ANOT6 | P05/ AN0OS P005 / ANOO5
START/STOP +Z LA A v F
W) PDO04 P304 P304
ERROR RESET 7w o007 5200 5200
A 9 F(SW2)
LED1 AT/ KT 140 PDO1 P113 P113
LED2 AT/ KT 140 PD02 P106 P106
U BEREIE PAO4 / ANOO4 P000 / ANOOO P000 / ANOOO
V HEFRRIE PAO02 / ANOO2 P001 / ANOO1 P001 / ANOO1
W B EFEE PAOO / ANOOO P002 / ANOO2 P002 / ANOO2
PWM H 5 (Up) PB04 / GTIOC4A P409 / GTIOC1A | P409/ GTIOC1A
PWM H 5 (Vp) PB06 / GTIOC5A P103/GTIOC2A | P103/ GTIOC2A
PWM H (W) PB08 / GTIOC6A P111/GTIOC3A | P111/GTIOC3A
PWM H 1 (Un) PB05 / GTIOC4B P408 / GTIOC1B | P408 / GTIOC1B
PWM H 5 (Vn) PBO07 / GTIOC5B P102/GTIOC2B | P102/ GTIOC2B
PWM H 51(Whn) PB09 / GTIOC6B P112/GTIOC3B | P112/GTIOC3B
Ver.1: PC04
A—ILtEHAA (HU
- (HU) Ver.2: PB02 P08 P08
Ver.1: PC05
R—=ILE Y HV
7+ SHAH (HY) Ver2. PG00 P006 P006
Ver.1: PB0O1
A=l Y AN (HW
d (HW) Ver.2: PB10 PO15 POT5
BER £ PWM BRAEZIE
’;;‘:‘"L*ﬁmﬁ RBE PC13/GTETRGD | P104/GTETRGB | P104 / GTETRGB
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Renesas Flexible Motor Control 1) —XH

%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
U BERAIE P004 / ANOOO P006 / AN0OO6
V HHERBIE P005 / ANOO1 P008 / AN0OO8
W HBERBIE P006 / ANOO2 P010/ ANO10
PWM H 1(Up) P115/GTIOC5A | P605/ GTIOC8A
PWM t A (Vp) P113/GTIOC2A | P603/ GTIOC7A
PWM t A (Wp) P300/ GTIOC3A | P612/ GTIOC9A
PWM H F1(Un) P609 / GTIOC5B | P604 / GTIOCSB
PWM H 51(Vn) P114 /GTIOC2B | P602/GTIOC7B
PWM t 7(Whn) P112/GTIOC3B | P613/GTIOC9B
"=t Y AN (HU) P907 PAO08
R—ILE2HAH (HY) P905 PA10
R—ILE2H AN (HW) P906 PA09
BREARMLEO PWM RAFL P613/ GTETRGA | P112/ GTETRGA

AN

RO1AN6466JJ0131
2025.10.31
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8.2 REHrE
BUTWYIT I 7THERAT SR DHE—EER 84, R8S5ICRLET,

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

B DHERE A& RABT2 RAG6T3 RA4T1
U HEEREIE ANO004 ANOOO ANO0OO
V HHERBIE ANO002 ANOO1 ANOO1
W HHERAIE ANO0OO ANO0O02 ANO002
Ver.1:
AD £ YN—E BHRBEAE ANOOB | ANoO4 | ANOO4
a2 N—4 Ver.2:
ANO0O7
Ver.1:
ANO008
VR A7 Ver 2: ANO0O05 ANO0O05
ANO016
AGTW EEHIEA A —/NILEAT AGTO AGTO AGTO
Ut PWM H A CH4 CH1 CH1
GPT V #H PWM H # CH5 CH2 CH2
W 8 PWM H A CH6 CH3 CH3
POEG BERBREEFO PWM B2421EA KN | GroupD | Group B Group B

% 8-5 RliB#EExT L F[2/2]

BB RE & RAST1 RA8T2
U HHERAIE AN000 ANO006
V HERBIE ANOO1 ANO008
A/D ey
., e W HBEFEIE AN002 AN010
aAN—4 ~ -
A4 oN—32 BIREXAIE ANO08 ANO07
VR AH AN007 ANO015
AGTW REHIEA 2 —NILEAT AGTO AGTO
U+ PWM A CH5 CH8
GPT V 18 PWM H 4 CH2 CH7
W #H PWM &5 CH3 CH9
POEG BERBRHFED PWM BRFIEAFA | Group A Group A

(1). AD 32" —4

U*ﬁl@.uu.ﬂu) V*EEE,/JIL(W) W*ﬁl@.uuﬂw) bl'actU’r .//\_/)"'Eiff‘?m (Vdc)k@iﬁﬁr—*a ﬁE(VR)’&_ rV
DOLAZYE—F] CTRIELETUN—FDx7 b HZEERA),

ADZEBRIXIGPTO7 4 —70—PWM DR EEE L THESETWET, ADEBRETEIVIAH %,
ERFIEELE| Y AHELTHEALED,

(2). ERFRAAEZ 1< (AGTW)
REFEHEREVRAHDA U2 — N4 IELTHEALET,

(3). RAPWM A4 < (GPT)
184 PWM HNBIEE— FEERAL T, Ty R/ LFEQOHNETVET,
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4). GPTHAR—Fr7™H F Ty koA R—T )L (POEG)

BEFRBRER (GTETRGX IiF® Low LAJLKRER) 12 PWM HARFENAM A4V E—4 2 RIKEEIC
LE9d,
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9. YI bz T7L4k - ¥Rk

9.1 Y77 kYT T7HH
AVRTFLDYT Y T7OEAAHBETRICSRLET,

R 91 h—ILtEUHYRY FLEIEY T by PEKREH

I5H AE
Hil g =X R kILHIE
E— 2 HlEBAR/AF L SW1DOLAJLIZE Y #HIFE
F f=(% Renesas Motor Workbench 75 A A1
B85 FREAB AL E 1R R—ILt Y FA
ANBE DC 24V
A0y oEKE | RA6T2: 240 [MHZ]
RABT3: 200 [MHZ]
RA4T1: 100 [MHZ]
RA8T1: 480 [MHZ]
RAST2: 1 [GHz]
F 1) 7(PWME RS | 20 [kHZ)(F+ ') 7EHA : 50 [us])

PWM ZFRA EREARY MLVERR (EsXKRERLERT)
TYREA L 2 [us]
HEEEA(ER) RABT2: 50 [us]

RABT3: 50 [ps]

RA4T1: 100 [us]

RA8T1: 50 [us]

RA8T2: 50 [us]

HIE B A (GRE) RABT2: 500 [ps]

RAGT3: 500 [us]

RA4T1: 1000 [us]

RA8T1: 500 [us]

RA8T2: 500 [us]

[B] #5 12 7 &0 B CW : 0 [rpm] ~ 2400 [rpm]
CCW : 0 [rpm] ~ 2400 [rpm]
2l 1 R [E 5 IR £ ERFIER : 300 [Hz]
REFER : 3 [Hz]

2V SBBIEETE | RBEIEL AL | Optimize more(-02) (77 # )L M)

fREEMEE UTOWITNHODEHDEE, E—2FHIEESHEAG R)EFETI T4 TIZT
%
1. HHEOEFRM 3.54(=1.67*sqrt(2)*1.5) [AlZBBE(ERHIHEH TE
)

2. A A—SBHBEH 60 V)% ZB(ERHEEN TER)
3. A vA—2BREEH SVIRB(ERHEEDL TER)
4.  [EEREREM 4500 [rpm] % 2@ (ERFIHEH TER)

NEMSDBEFRBHESERE LESEE. PWMBAKBFENAA Y
F—42RIZT 3
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92 YT rHzT7EFEE
YT R ITOERERER 91 ITRLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)

I Interface Module I

[ rm_motor_hall

Control Module ‘

Set Control Gain & Command

[ rm_motor_current ] [ rm motor driver ]

[ rm motor sense hall ] [ rm motor speed ]

.

~

J

.

-
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer

MCU Module

Cwc | [aer | [ | [ roma |

N

Output PWM Signal

H/W Laver (MCU / Inverter)

Get A/D Converter Data & Sensor Signal

K91 E—42#HEHY 7 o7 DEFER

RO1AN6466JJ0131 Rev.1.31
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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,

x9-2 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,
K93 VIO 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— AR5k API 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_position_api.h SEFIE APl E&
rm_motor_speed_api.h REHIE APl EZE
fsp/inc/instances r_adc_b.h(RA6T2, RA8T2) AD BEFE
r_adc.h(RA6T3, RA4T1, RA8T1)
r_agt.h AGT BEXEE
r_elc.h(RABT3, RA4T1, RA8T1 M #A) ELC BEEZ
r_gpth GPT BEEEE
r_gpt _three_phase.h 3 PWMEBEEEE
r_ioport.h /0 BE:EEE
r_poeg.h POEG BEXE =
rm_motor_current.h ERHIHEEE R
rm_motor_driver.h E—4 FSA4N\BEEER
rm_motor_sense_hall.h R—ILt Y LEREE &
rm_motor_hall.h R—Ibt oS HIHEREE &
rm_motor_speed.h REHIEHREEE &
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£94 VI b7 I7AILE—HER[2/2]

THIL YITITHLT— 274 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_sense_hall/rm_motor_sense_hall.c |fR—/Lt 2 HNEKS
FA
rm_motor_hall/rm_motor_hall.c Sy | Vs o
E—FFZa4N
rm_motor_speed/rm_motor_speed.c REFIE F 4N
rm_motor_speed/rm_motor_speed_library.h | EEHIEHS 1 TS
APl E&
src application/main mtr_main.h , mtr_main.c aA—H A VB
r_mtr_control_parameter.h FE/SS A —2 EE
r_mtr_motor_parameter.h E—HNTA—EER
application/rmw r_mtr_rmw.h, r_mtr_rmw.c Analyzer Ul B8ERE#E
-
ICS2_RA6T2.h, ICS2_RA6T3.h, Y—I)LABEREEER
ICS2_RA4T1.h, ICS2_RA8T1.h,
ICS2_RA8T2.h
ICS2_RA6T2.0,1CS2_RA6T3.0, Y—ILABES(1T5
ICS2_RA4T1.0, ICS2_RA8T1.0, 1
ICS2_RA8T2.0
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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

HEELEEL EDa— FBIE£1T 51581 ralfsplinc R U ralfsp/src U TDORRES 2 —ILAYy S —-C
O—FI774LEBELTLIEESL,

ra_cfg

BRLEES1—IILOBERINO VD 74 X2 L—Ya vRENBRIWFET(ELFF T arvnk
5%EM), FSPEEUNTEHBREERTLEFLAWLWTLCLEELY,

ra_gen

FSPIRMETERELOY T4 FaL—2 a3 VER(E U HBEERELEYVIAARE. FEDa1—/ILOD
property SRE)MN L EBRINDIEED 12— DML T—2HMET 7 A ILDEMEINET, EJL FEF
[TV T4 FaAL—LavEELSEHFERSNIDOTEEBEDLEFIEY FEA,
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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 vBTHRELTWAHE—SE2KR95ITRLET,

K95 7TV r—LavEBOWE—E

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 avI449L—aViER

FFIUr—2 a3 BIEFSP TAREINBARES 2 —ILEFAVWCE—24HEETT 21— ( 4
JI—ARBT, AN TOTSLDT7 TV r—a VBEHLKETH U TILELTERESINATLET,
D=, 7TV —L 3 VR THREARBEIY T4 L—2 3 VIERIE mtr_mainh 274 J)LAICYS O
FHELTHESATWET, REARELZIV I« T L—2 a3 VERERIGIZRLET,

£R96 AT« L—TaviER—E

T774IL% v 0% B
mtr_main.h CHATTERING_CNT ALY FHRAABDF ¥ 2) OTH
MTR_MAX_SPEED_RPM [Bl #3533 & 5 B Fil R B

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

CONFIG_DEFAULT_UI BEREAR ()ty MERE) R— KUl
ZRMW OWThEFERT HMNEREL
EXE

MTR_ADCH_VR1 R— FORERETEA VR OEZFHAHRA

TADFrYRILEHRELTLIESLY,

RO7 AVIT4TL— 3 VIERYVHIE—E

Iy 0% REE
CHATTERING_CNT 10
MTR_MAX_SPEED_RPM 2400
CONFIG_DEFAULT _UI BOARD_UI

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

MTR_ADCH_VR1 RAG6T3. RA4T1:5
RA8T1 : 7
RA8T2 : 15
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9.5.3 HENK - THIHER

TV r—avBTaA—rERRRELGER—EERIBITRLET,

K OBICRIEHMEIRMWASIEZRET S LT, RIIITRITBERERICRBEIhFETST., 7T
T—Va RBRIDBERERZESIHE LT, FHEED 1—/LD Update B ZRITL. RENT A —4

ERBRLEY,

R9-8 NSA—SERALEH—Y

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_u1l_enable_ write

A—HFANAEHESHRRAHFAT (UTO com EHIEZDEHE
g_ul_enable_write ’FE LEIZH >R TTOY S AICREES
nFEI, )

g_ul_enable_write

EHESHBAEA

com_u2_mir_pp

BT 5E—2 DB

com f4 mtr r

BT 5E—2 DEHRIE [Q]

com_f4 mtr_Id

BRETEHE—2Dd & 59U 4 2R [H]

com_f4 mtr_Iq

ERENI 5 E—42 D q B U5 U2 VR [H]

com_f4 mtr_ m

BBy D E— 5 DEHRMERE [Wh]

com_f4 mtr_j

BFEf g 5FE—2DA—32 14 F—> v [kgm™2]

com_f4 current_omega

BERFEREAEKH [Hz]

com_f4 current_zeta

BERFIERME R

com_f4 speed_omega

2R B Il R Bl AR [Hz]

com_f4 speed zeta

B EH R R

com_f4 max_speed rpm

BT RERKEEMS) [rpm]

com_f4_overspeed_limit_rpm

BEEIS —RHBEGEEWA) [rom]

com_f4 overcurrent_limit

VI bz 7RAERT T —HRHBE [A]

com_f4 _iq_limit

BREFIE q MERKKE [A]

com_f4_limit_speed_change

RELXEFEELCEFRE FEALFRTYT) (HHA)rpm]

com_f4 nominal_current

EHERE [A]
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RKOIOORMW IZL H/N\FA— 2 EHABERDEH—E

BiER AR
g_user_motor_hall_extended_cfg R=ILE YA B TT—RINT A= EER
g_user_motor_speed_extended_cfg REFIE/ NS A —2BER
g_user_motor_current_extended_cfg BERHEE NS A — 2 BER
g_user_motor_sense_hall_extended_cfg AEEERH/ANT A —2BER
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954 <THUOEH
XU —EEUTIZRLET,

% 9-10 ¥4~ O—% [1/4] (mtr_main.h)

<y 0% RA6T2 RA6T3 RA4T1
SW_ON 0 0 0
SW_OFF 1 1 1
SW1_ON 1 1 1
SW1_OFF 0 0 0
SW2_ON 0 0 0
SW2_OFF 1 1 1
CHATTERING_CNT 10 10 10
MTR_CW - - -
MTR_CCW - - -

WAIT_STOP_COUNT | - - -

MTR_LED_ON BSP_IO_LEVEL_LOW | BSP_IO_LEVEL_LOW | BSP_IO_LEVEL_LOW

MTR_LED_OFF BSP_I0_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 | 2400 2400 2400

M

STOP_RPM 400 400 400

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 | - - -

VR1_180 - - -

VR1_POSITION_DEAD | - - -

_BAND

ADJUST_OFFSET OX7FF OX7FF OX7FF

MTR_FLG_CLR 0 0 0

MTR_FLG_SET 1 1 1

CONFIG_DEFAULT Ul | BOARD_UI BOARD_UI BOARD_UI

CONFIG_LOOP_MODE | - - -
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% 9-11 ¥ 49 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 | 2400 2400
STOP_RPM 400 400
MTR_AD12BIT_DATA 4095.0f 4095.0f

VR1_SCALING

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

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

VR1_SCALING_POS

VR1_180

VR1_POSITION_DEAD_
BAND

ADJUST OFFSET OX7FF OX7FF
MTR_FLG_CLR 0 0
MTR_FLG_SET 1 1
CONFIG_DEFAULT Ul | BOARD_UI BOARD_Ul

CONFIG_LOOP_MODE
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Renesas Flexible Motor Control 1) —XH

%+ 9-12 ¥4 B—% [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

% 9-13 ¥ 49 0—%& [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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£ 9-14 ¥4 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
% 9-15 ¥ 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_

1.5f

1.5f

MARGIN_MULT
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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—RED1—ILDHE—EEZKR 16 IZRLET,
%916 f VA TT—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 ETa—ILEREK
EDV2—IERRER 92 IZTRLET,

Uty b
A UR—TI—XEZa2—)L
SWAVRLA| L
LED EE A A
#1028 | =amm HORHEN| o :
|| mmaE ZEEE O
RMwW i b— — ALRR
Ekh(a ! (AGT)
ey bk
E—2iEH
-2t ML
ete Uty
AR TT—2R 75
s Bt £S5 ADZHMET
(API) Ea— BhiAs
L27T—2A | Ak
etc
FIUr— SRFLE—F
= =
T5— L
AF—23R ey | BESRE | g | TMES
= T
IS5—HE EZa—IL ~
IS—&E Rl
ADEZB#TEIDRAS |
Bl 0 iAAEE ‘ EESE B0 iAHEN
EHETE
BB TS
ED}EN

92 A VA TI—RETa1—ILIERE
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9.6.3 HKEE®

KO3ITHYTILY I rz7IZHBITHREBBRERLET, Yo TILY T bH 7 TlE, 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

K93 H>FILY T b7 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,

% 9-17 EVENT — &

ARV A

HREER

STOP

A—HRECKYERELET

RUN

A—HREICKYERELET

ERROR

VATLONEEZRHLE-EEICHEELET

RESET

A—HIEEICEYRELEY
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9.6.4 {REMHE
AEHEMTOTSLIEZ, UTOIS—RKEZESL, ThENDBESICRAELEMEEZEELTVET, §E
HREICEDH AR RTEMEER 918 ESHBL T EELY,

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,

+& 9-18 ZREMBEOH RN - REE

BETS— BERY 2 v ME [A] 1.67
ERL ESEES [us] EREEE L
: BEEY Sy ME V] 60
BE —
I AN [us] ERHEES
o BEEEUS v ME V] 8
EBETS EREH [s] RN
EEY S v FMEGEHA)
ESEEET 5— [rpm] 4500
BEfREEA [us] i i {0 ) ER

X: RO h—ILE YRS LGV 7 bz TEREHESE
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9.6.5 API
BEDS2—ILDAPI —EH#LTIZRLET,

£ 9-19API —&
API B

RM_MOTOR_HALL_Open RKED2—IVEFHERTAITEBED 2 —ILDAVRE Y

AEER (F—T2) LET,
RM_MOTOR_HALL_Close RKED2—IEFERATEITEBED 2 —ILDAVRE Y

Zéﬁ‘\gT (7 D—X) LﬂfTo
RM_MOTOR_HALL_Run E— 2 EREIREEICLE T,
RM_MOTOR_HALL_Stop E—AELEKREIZLET,
RM_MOTOR_HALL_Reset AEDa—ILEYEY MREICLET,

TBED 2—LOUEY FEHITVET,
RM_MOTOR_HALL_ErrorSet URTFLIZIS—REERELET,
RM_MOTOR_HALL_SpeedSet RERSEEA) rpm] #RELET,
RM_MOTOR_HALL_StatusGet VRTLDRT—FERBLET,
RM_MOTOR_HALL_AngleGet A—4%2 AE (&) F#Rradl ZBFLEFT .
RM_MOTOR_HALL_SpeedGet EEFEREERA) pm] ZWELET,
RM_MOTOR_HALL_ErrorCheck IS—KETEWMWDEFIVILET,
RM_MOTOR_HALL_PositionSet FEIESE [degree] #/TELET,

(=Lt YR FLTIEIEYR— )
RM_MOTOR_HALL_WaitStopFlagGet FLERKEISTEBMBLET,

(=Lt oYY FLTIEIEYR— )
RM_MOTOR_HALL_FunctionSelect A F—L v TR - RREREEZERLET,

(=LY R FLTIEIEYR—F)
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9.6.6 HEEK - THIFHR
AR ITI—RED21—IILOBEBEKR - TH—EZXLUTICRLET,

920 A U371 —REVa—/)LRABER - ZH—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—42EERFEREAHT FLR
*reset EDa—-)tEy FEABT FLR
*errorSet IS—EHREEEBT LR
*speedSet EEESEMMA)rom R ERBH7 FLR
*positionSet MEEREREREHT FLR
(R—ILE YRy ML TIHIEYR— 1)
*statusGet ED a2 —LRERGERAEHRT FLAR
*angleGet O—4 AErad NG RAEHRT FLX
*speedGet B 8535 (W A8 ) [rpm ) ER 1S IR % 7 KL X
*waitStopFlagGet E—4REERFLETSVMERBAHKT FLX
(R—=ILE oYY FLTIHFEYR—F)
*errorCheck IS—REBHEZEEHT FLR
*functionSelect H— AR T FL R
(=Lt YR FLTIEHIEYR— )
motor_instance_t | *p_ctrl ED2—IILRNEHBEART FLR
*p_cfg EPa—LarvTaxalL—2aVER
BERT FLR
*p_api AP| BB BIBIEART FL R
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£921 AR T—RED2—/)LRABER - ZH—E (rm_motor_hall.h)

BERA

AN

=B

motor_hall_statem
achine_t

u1_status

VATLAT—ER

ul_status_next

KRB IRATLRAT—E R

u1_current_event

REANLH

u2_error_status

IS—RT—42RA

motor_hall_extend
ed_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_hall_instanc
e 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,
FO2 AV TJTI—REDa— LAY O—&

T74ILEA E&ZA=E E&EE -
rm_motor_hall.c | MOTOR_HALL_OPEN ('M' << A —TUER
240) | (T
<< 16U) |
('H' <<
8uU) | (L'
<< 0U)
MOTOR_HALL RAD2RP | 30.0F/ rad/s=rpm Z#iFH
M 3.141592
6535F
MOTOR_HALL FLG CL |0 25949907
R
MOTOR_HALL _FLG_SE |1 725591y k
T
MOTOR_HALL_STATEM | 3 AT—rHA4 X
ACHINE_SIZE_STATE
MOTOR_HALL_STATEM | 4 AR A X
ACHINE_SIZE_EVENT
MOTOR_HALL_STATEM | 0x00 IS—&L
ACHINE_ERROR_NONE
MOTOR_HALL_STATEM | 0x01 BRENARY FEE
ACHINE_ERROR_EVEN
TOUTBOUND
MOTOR_HALL_STATEM | 0x02 BRENAT— FEE
ACHINE_ERROR_STAT
EOUTBOUND
MOTOR_HALL _STATEM | 0x04 55y F £

ACHINE_ERROR_ACTIO
NEXCEPTION
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£9-23 137 —RED 21— ILRAFIZEEKR—E [1/2] (rm_motor_api.h)

FZER % AN & =k

motor_error_t MOTOR_ERROR_NONE | 0x0000 | =5 —7% L
MOTOR_ERROR_OVER | 0x0001 | /N\— Koz 7RHEBERTS—
_CURRENT_HW
MOTOR_ERROR_OVER | 0x0002 | BEEITS5—
_VOLTAGE
MOTOR_ERROR_OVER | 0x0004 | EE#BIS—
_SPEED
MOTOR_ERROR_HALL_ | 0x0008 | h—JLIEB R A LTI RIS5—
TIMEOUT (R—ILE 8RS FLTIEIEELFEA)
MOTOR_ERROR_BEMF | 0x0010 | FEEEXRHEA A LTI RIS —
_TIMEOUT (R=ILE2HRY MLTIEEELEFEA)
MOTOR_ERROR_HALL | 0x0020 | s*f#HH
PATTERN
MOTOR_ERROR_BEMF | 0x0040 | FiE£EEBEERH/\2—>IT5—
_PATTERN (R—=ILE YRy MLTIERELEEA)
MOTOR_ERROR_LOW_ | 0x0080 |{EEETS—
VOLTAGE
MOTOR_ERROR_OVER | 0x0100 | V7 bz 7RHEBERITS—
_CURRENT_SW
MOTOR_ERROR_INDUC | 0x0200 | F&+ v HMELXKTS—
TION_CORRECT (R—=ILE U HRY MLTIIEELFEA)
MOTOR_ERROR_UNKN | OXFFFF | RE&HIT 55—
OWN

motor_callback | MOTOR_CALLBACK_EV | 1 HEGEAEIYRAAHC R b

_event t ENT_SPEED FORWAR GEESIEELE Y A H)
D
MOTOR_CALLBACK_EV | 2 EEHIEEE Y AHA R b
ENT_SPEED _BACKWAR GEE S EEEE Y A H)
D
MOTOR_CALLBACK EV |3 BRHIEEIEYVRAHA RN b
ENT_CURRENT_FORW (BRI EELE Y AH)
ARD
MOTOR_CALLBACK EV | 4 BERFHEEVYAHA R b
ENT_CURRENT BACK EREEERAE Y AH)
WARD
MOTOR_CALLBACK EV |5 AD EHNEBFIEI Y AHA R+
ENT_ADC_FORWARD (R—ILE oY ARY FLTERELEEA)
MOTOR_CALLBACK EV | 6 AD ZEHNBERE|Y AHA R +
ENT_ADC_BACKWARD ((R=ILE YRy FLTIEIEELFEA)
MOTOR_CALLBACK_EV | 7 BAEAREFIEI Y AHA R
ENT_CYCLE_FORWARD (R—ILE U8R MLTIEREELEEA)
MOTOR_CALLBACK EV | 8 FEEAREBREIYAHA N b
ENT_CYCLE_BACKWAR ((R=ILE YRy FLTIEIEELFEA)

motor_wait_sto | MOTOR_WAIT _STOP_F |0 E—AEBLEFEETISTIUT

p_flag_t LAG_CLEAR

(r—Lt> | MOTOR_WAIT _STOP F |1 E—AEFELHELEIZITEY b

H#AR%5 MLT | LAG_SET

EEARALEE

A)
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£9-24 13T —RED 21— ILRAFIZEEKR—E [2/2] (rm_motor_api.h)

k27X AN & =X
motor_function_s | MOTOR_FUNCTION_SE |0 H— R ED
elect t LECT_NONE
(R—ILE Y~ | MOTOR_FUNCTION_SE | 1 A F— v EREEREIR
5 FILTIEERAL | LECT_INERTIA_ESTIMA
FEA) TE
MOTOR_FUNCTION_SE |2 R AR IRHEEEER

LECT_RETURN_ORIGIN

2925 A VA DT —RED2—)LAREKR—F

(rm_motor_hall.h)

FIZKA AN & =3
motor_hall_ctrl_st | MOTOR_HALL CTRL_S |0 E—SEEGELXT—F
atus_t TATUS_STOP

MOTOR _HALL CTRL S |1 E—4 EEREXT— k
TATUS_RUN
MOTOR _HALL CTRL_S |2 I>—KEBRT—F
TATUS_ERROR
motor_hall_ctrl_e | MOTOR_HALL CTRL_E |0 BERfELEA R+
vent_t VENT_STOP
MOTOR_HALL CTRL_E 1 ElERRAIR A N> b
VENT_RUN
MOTOR_HALL CTRL_E |2 IS—HEAR B
VENT_ERROR
MOTOR_HALL CTRL E | 3 Jty hA R K
VENT_RESET
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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,
% 9-26 HEHIHES 1 —I)LDHEE—E
HeRE sBA
1R [ ) 1 EERSECEKIT DL SEEZITL. BRESEEZHEALET,

972 ETa—ILEREK
ED2—IERREUTIZRLET,

R
7777777777 SRR T e
W id*
| B :
o § PI%i | -
9-4 EZa—LERENE
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9.7.3 API
FEEFHHES 2 —I)ILDO API—EZUTITRLED,

=927 FEHIHES 1 —ILD APl —&

API £ EA

RM_MOTOR_SPEED Open REFHEMES 21—, RUTEBED2—ILDOAVRAE
VREER (F—TFV) LET,

RM_MOTOR_SPEED_Close EEHFHHES 21—, RUTBED2—ILDA VR4
VRAERT (y0—X) LET,

RM_MOTOR_SPEED_Reset REHFHHED2—LEY LY MREBIZLET,
TEBE a—LB)EYFLET,

RM_MOTOR_SPEED_Run REHHED2—LETI T« THKE (E—2EERK

B8) ICLET,

RM_MOTOR_SPEED_SpeedReferenceSet | #EEIESEFZHRELET,

RM_MOTOR_SPEED_PositionReferenceS | (iBIESEERELET .

et (R—ILE YRS FLTIRIEHR—F)

RM_MOTOR_SPEED_ParameterSet BERGIENSDINTA—FFH/ELET,

RM_MOTOR_SPEED_SpeedControl REHHBEENEEERELET,

RM_MOTOR_SPEED_ParameterGet REHHTOERRBRANATA—FZWMELET,
(AVBITI—RED2—/INERMEED 2—ILA~
ELET, )

RM_MOTOR_SPEED_ParameterUpdate HREGHEENSA—2ZEHLET,
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9.74 HENK - THIHER

REFMEDS 2 —ILOBER - EH—EBZUTITRLET,
# 9-28 RERME S 2 —IILABER - £TH—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]
(R=ILE YRy MLTIEERALEFEA)
f_eq qERHERE [V]

(FR—=ILEHRY FILTIEHEALEEA)

f phase_err_rad

FIFEERE(E [rad]
((R=ILtE YRy FLTIHERALEEA)

ul_flag get iref

ERERIERGRIET S Y

u1_adjust_status

IREIREIERAART—E R
(R—ILEHRY FLTEHERLEEA)

u1_adjust_mode

MBI E—F
(R=ILE YR T FLTEIERALEEA)

u1_adjust_count_full

BN S| EAH DD VA T IVIERR
(=LY RY FILTHEHERLEEA)

u1_openloop_status

FEL oY) IL—avtr—ToIIL—7
AT—ARR
(tR—ILE YRS FLTIXERALEEA)

f_openloop_speed

FELUYX)IL—avA—ToII—7
EIETREYES
(R—=ILEHARY MLTIHERALEEA)

f_openloop_id_ref

FEtL oY) IL—avtr—ToIIL—7
d BEFR [A]
(tR—ILE YRS FLTIXERALEEA)

motor_speed_ output t

f id_ref

d #HERETE [Al

f_iq_ref

q HERETE [Al

f_ref speed rad_ctrl

NEREEHERE(ERA) [rad/s]

f damp_comp_speed

F—TUoIN—THFUEVTEEERA) [rad/s]
(K=Y RY MLTIHEALEEA)

ul_flag_pi

HE PIHIEFIE TS50
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= 9-29 EEFEE D 1 —ILABER - ZH—% [2/2] (rm_motor_speed_api.h)

&A% AN E)
motor_speed_position | e _step_mode HEHIEHE—F
data_t
(h—LtoH A% | €_loop_mode SEEFHIE - LEBHEYY R
LTIREALFEA) position_reference_degree fIEER{E [degree]
motor_speed_cfg_t *st_input REFBMADT—2BERT7 FLX
*st_output REHEH DT —2EEXRT FLR
*p_timer_instance TEBEHL2AITES1—IL
AVARAVART RLR
*p_position_instance TERUEHREBE S 12—
A2VARIVART KLR
(FR—ILE2HYRY FLTIHERLEEA)
*p_callback BRI\ IBEHT FLR
*p_context EHRIO—IUN\YEBAI L TEX MER
7 RKLZR
*p_extend A—HAAFEI VT4 L= 3y
BB ERSHEAT FLR
motor_speed_api_t *open BEHRHED S 2 —ILA—TUVBEHT7 LR
*close REFEHED 2 —Lo0—XBE#E7 FLR
*reset EEFEHES 2 —LUEy FEAKT FLR
*run EERFEEK T FL X
*speedReferenceSet REREDEREEHT FLR
*positionReferenceSet MEETERERHT FLA
(R—ILE o HYRY FLTIEHIEYR—F)
*parameterSet BEEFHMEDS 2 —IL~ADT—EH%E
E#7 FLR
*speedControl HEGIEEREBHRT7 FLR
*parameterGet EEHFHHES 2 —LHALOHEAT—4
BGHBEHT FLR
*parameterUpdate A—HE/EIV T4 FaL—arvT—4
BHEBT FLR
motor_speed_instance_ | p_ctrl BEHHED 2 —ILAZEHEERT FLX
t S
p_cfg BEHEES1—Lar T« L— 3 UiER
BERKRT FLR
p_api HEHEE S 1 —IL API BISEHEER
7 RKLZR
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7 9-30 EEFEE D 1 —I)LABER - ZH—% [1/5] (rm_motor_speed.h)

BERA

motor_speed pi_params_t

AN Bl
f err EEPITS—
f_kp HE Pl ELBIR S
f_ki RE Pl EMMRE
f refi RE Pl EHE
f_ilimit RE Pl &5 HIRE

motor_speed_design_params_t

f speed_omega

B E I EE AR B K [Hz]

f speed_zeta

EEHHEARRRK

f ed_hpf omega

F—ToN—THFUEVSTERR Rk
(=LY RY FILTIMERLEREA)

f ol_damping_zeta

F—ToIN—TEUEVTBERE
(R—ILEoPRS MLTIXERLEEA)

f phase_err_Ipf _cut freq

RIBIRE LPF Ay b A TEIKS
(=LY RY FILTIMERLEREA)

f_observer_omega

REA TH—/\BAREKE [Hz]
(R—=ILE Y RY FLTIHERLEEA)

f observer_zeta

REA TF—N\REREK
(R—ILEHRY FLTEHERALEEA)

motor_speed_|Ipf t
(R—=ILE2HYRY MLTIEE

f _pre_output

HE LPF fiIEH 5

(=Lt YR FLTIHE
ALEHA)

B LEHA) f pre_input RE LPF giIEIA A
f omega_t =E LPF BB RKH [Hz)
f_gain_ka LPF 714 >
f _gain_kb LPF &1 >

motor_speed_2nd_order Ipf t | f4_pre_output AIE A iE

ﬁ;'t;_};z)\/ﬁ&b LTl f4_pre2_output A& B A fE
f4_pre_input AIEIA AfE
f4_pre2_input AI&< EA AfE
f4_omega t EE
f4_omega2_t TEME
f4_omega2_t2 FEE
f4_gain_ka LPF 74 >
f4_gain_kb LPF 714 >
f4_gain_kc LPF &1 >

motor_speed_oldamp_sub_t st_ed_Ipf LPF #&1K

f damp_comp_gain

T—=—ToN—TEFUEVTTFAY

f fb_speed_limit_rate

BEI4—FNvIUzy b
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F 9-31 REFEE D 21— ILABER - ZH—% [2/5] (rm_motor_speed.h)

BERB

AN

=B

FRALEEA)

motor_speed_oldamp t
(R—=iLE oYY FLTIE

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)[rpm]

f4_id_up_speed rpm

A—TUI— T d#MmEBEEE(E
M) [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 E— R ERIE [
f4_mtr_Id E—RdEAUF DB VR [H]
f4_mtr_Iq E—R QB UF DB 2R [H]
f4_mtr_m E— SR [(Wh]
f4_mtr_j E—24F—> v [kgm'2]
motor_speed_flux_weakenin | *pmotor E—ANTA—LBEFRSEAT FLR
9t 4_ia_max dq HEAERIE
f4_va_max dq B K EEfE
f4_vfw_ratio BOWRTHERAT IRAEEL
f4_id_demag BHER
f4_id_min 5/ d BERE
f4 v _fw BOHMKRDEEAY ~ILRFE
u2_fw_status BORHERT—42 X
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& 9-32 HEFIEE D 1 —LRBIER

- ¥ —%& [3/5] (rm_motor_speed.h)

BERS

AN

B

motor_speed observer t
(R—=iLE oYY FLTIE
FRALFEEA)

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 &R
motor_speed_disturbance_o | f4_gain_distubance_estimate NELTA Y
bserver t . . . —
(he Lt VRS FILTIE f4_gain_speed_estimate RETAY
FEARLFEEA) f4_estimated_distubance HVELIE
f4_estimated_speed EELEE(ERA) [rad/s]
f4_inertia 17—
f4_ctrl_period E1TREA
st_Ipf LPF &k
R0O1AN6466JJ0131 Rev.1.31 Page 82 of 143
2025.10.31

RENESAS




KAMAREBHE—2DER—ILEHRY ~ILEIEH R

enesas Flexible Motor Control &) —XH

% 9-33 REFHHE S 2 —ILAEER - TH—% [4/5] (rm_motor_speed.h)

BERB

AN

B

motor_speed_extended_cfg_t

u1_ctrl_method

Bt YUiESE

f speed_ctrl_period

BRERIEEL [Hz]

f_limit_speed_change

REESENERT Y J(BEXA) [rad/s]

f_maximum_speed_rpm

BRAHIREEmEE(ESA) [rpm]

f omega_t

HE PlIERREKH [Hz]

f id _up_speed rad

d EEREMHIEERE

f_iq_limit

q MERKKRERE [Al

f ol _fb_speed_limit_rate

EAEI«—F/ysUsyF

f natural_frequency

EEA JH—/\BEEERH
(tR—=ILtE oY RY FLTIFERALEEA)

u1_openloop_damping

F—ToN—TEVELTANENT ST
(R=to9RY FLTREALELEA)

u1_flux_weakening

BOBREERNEN TS

u1_less_switch

oY L ABITHEESNEN TS S
(R—=ILE YRy FLTIEERALEEA)

u1_observer_swtich

EEA T —/ AN ENT ST
(R—ILE YR MLTIHERALEEA)

observer_select

REF TH—/ \BEEEER
(R—=ILE YRy FLTIEERALEEA)

ol_param

F—TUI—TINS A= 1EEEK
(=LY RY MLTIERLEREA)

ol_sub_param

A—TUI—TH TINS5 A —REEK
(R—=ILtE YRy FLTIEERALEEA)

d_param REPITHS NS A =4

control_type E—4HIEAR

mtr_param E—RINT A—AEERK
motor_speed_instance ctrl_t | u1_active FOT477359

ul_state speed_ref

REHETEETEXT -2 R

ul_flag get iref

BERESERE 7SS

u1_state id_ref

dMEREREEERAT—4X

ul_state_iq_ref

qQHMEREFEEERAT 42X

f rpm2rad

rom=rad/s Z#:FH

f ref speed _rad_ctrl

RNEEERETE(ERA) [rad/s]

f ref speed rad

EEHFFEETA) [rad/s]

f speed_lIpf rad

LPF & &
(tR—=ILtE oYY FMLTIIFERALEEA)

e_status

REFHERIT—52 R
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# 9-34 REHHE S 2 —ILAEER - TH—% [5/5] (rm_motor_speed.h)

BERS

AN

siBA

motor_speed_instance ctrl_t

u1_flag_down_to_ol

F—ToN—TEREHISY
(R=t 9y FLTREALEEA)

f ol _ig_down_step

A—TION—THqBHERBERT YT [A]
(FR—=ILEYRY FILTIHEARALEEA)

f phase_err_rad_lpf

fIERE LPF {E
(R—=ILEHRY FLTEHERALEEA)

f_init_phase_err_rad

ERENIE
(FR—=ILEHRY FILTIHEARALEEA)

f opl_torque_current

F—ToN—T8ITEILDER
(tR—ILEHARY FILTIEEALEEA)

f damp_comp_speed

A—ToI—TEFEVTEEERA)
[rad/s]
(FR—=ILEHRY FILTIHEARALEEA)

f damp_comp_gain

F—ToN—TEFETFA Y
(tR—ILEHARY FLTIEEALEEA)

f fb_speed_limit_rate

BEIT«—FNvI )3y ME

u1_enable_flux_weakning

BOHRNBEN/EN TS

st_flxwkn SE MR IR SR

*p_cfg BEFHHMES1—LavI4FL—aUiE
HEEARSER7 FLX

pi_param Pl $Il{E A& &S (A

st_input REHFHEANT—2EER

st_speed_Ipf HE LPF BigEk

(R—ILEHRY FLTEHERALEEA)

st_phase_err_lIpf

fI#HERZE LPF FABIER
(R=t o9 FLTREALEEA)

st_observer

REA TV —/\REERK
(R=It o9y FLTREALEEA)

st_disturbance_observer

NELF TH—/NAEER
(R—=ILE YR MLTIRHEALEFEA)

openloop_sub

F—ToN—THITT—2EER
(=L HYARY FLTIHERALEEA)

st_position_data

MEREA 5 7 — A RBER
(R=t o9 FLTREALELA)

timer_args

BATEDa—)La—)L/Ny o ALK
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975 RYOFEE
EEHHED S 2—I/ILOTo0 - JIBE—BEZLUTIZRLET,

- SIERESR

% 0-35 EEHMHME 1 —IILATYO—E [1/2]
7274145 <04 E&EE e
rm_motor_s ('M' << 24U) |
peed.c MOTOR_SPEED_OPEN Eg:;xwg EEHEE S 21— LA — T UER
<< 0U)
II\E/IAC\)F'{I'OR_SPEED_FLAG_CL 0 S55H YT
¥OTOR_SPEED_FLAG_SE ] S5 54y -
MOTOR_SPEED_MULTIPL |, 5
E 2
2.0F *
MOTOR_SPEED_TWOPI 3.141592653 | 21
5F
MOTOR_SP
Ic\)/IOTOR_SPEED_TWOPI_6 EED_TWOP! | rpm=rad/s %1t
/ 60.0F
MOTOR_SPEED _DIV_8BIT | 1.0F /256.0F | 8 Ev k5 fi#fE
MOTOR_SPEED_RAD_TRA | 3.141592653 e
NS 5F /180.0F | TP rad/s ZHA
MOTOR_SPEED_ROOT3 1.7320508F | V3
N onar D-SPEED-Z 1 g HEESTE 0 BT
MOTOR_SPEED_POSITION | 7 & il {EIAK RS
_CONTROL ((R—=LtE YRy FLTIERALEEA)
MOTOR_SPEED_SPEED_C | , 7% Pl BT
MOTOR_SPEED_OPEN_LO BRI Er) TL—Yay
op_INDUCTION |3 F—T LI —TRE
- (=Lt PRy MLTIEFERALELEA)
MOTOR_SPEED_ID_UP 0 d BERMERKEE
_I\I{IOTOR_SPEED_ID_CONS 1 o BE T — I A
MOTOR_SPEED_ID_DOWN | 2 d BERBEKE
M o= PP ID_ZERO 5 d SR 0 Bk
o OR-SPEEDID_FLUX 1 d BRI HULERE
MOTOR_SPEED_ID_OPEN | . d BERA— T 2 IIL— THIEIKEE
LOOP (R—=ILEU YR FLTIHERALEEA)
MIOTOR_SPEED I ZERO | , o T 0 EER IS
MOTOR_SPEED_IQ_SPEE | Q W PRI
wg?RﬁmIQﬁLMHO 5 o B ER A
MOTOR_SPEED_IQ_DOWN | 3 qEHERMEIKE
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% 90-36 EEHMHME 1 —IILATIO—E [2/2]

T74IL%A Y04 EEIE e

rm_motor_speed.c | MOTOR_SPEED CALCU A = A
LATE_ANGLE_ADJUST 1 baEhes 90 Eﬁﬁﬁl =24
oo |, | Mumommma £
ODEG - - (R—ILEoHYRY FLTIEHEALEEA)
R N T
FIN - - (R—ILE YRy FLTIHERALEEA)
MOTOR_SPEED_CALCU FErL oYXy IL—avA—Tv
LATE_ANGLE _ADJUST_ |4 JL— TR EE
OPENLOOP (R—=ILEoHYRY FLTEHERLEEA)

% 9-37 FEHMES 1 —)LAFIZAEK—E (rm_motor_speed_api.h)

HE{KZ AN & Bk

motor_speed ev | MOTOR_SPEED_EVEN | 1 EEHIEETIIAANY

ent_t T_FORWARD GEEHIEEHIZE Y A H)
MOTOR_SPEED EVEN | 2 RERIEETRAND
T_BACKWARD GREFIEEEAZ Y AH)
MOTOR_SPEED EVEN |3 EEHIHTI a—SFNEBRAAARNY +
T _ENCODER_CYCLIC GREHIEEEAZE Y AH)
MOTOR_SPEED EVEN | 4 REFIEI Y a—FHRH5IERAHAIRD F
T ENCODER_ADJUST (R EE I B 2R L) 5JAA+)

motor_speed_loo | MOTOR_SPEED_LOOP |0 3R [ o) 1

p_mode_t _MODE_SPEED
MOTOR_SPEED LOOP | 1 L& il
_MODE_POSITION (R—=ILE2HRT FLTEERLEEA)

motor_speed_ste | MOTOR_SPEED_STEP |0 MEFRER Ty THE

p_t _DISABLE
(R—JLtE>¥% | MOTOR_SPEED STEP |1 (B BB

R4 RLTIHE | _ENABLE

ALFEEA)
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% 9-38 EEHIHE Y 1 —ILAFIZEEK—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

FELUYHA

motor_speed_ope
nloop_damping_t

(R—Lt oo~
2 FILTIEERL
FEA)

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

(R—Lt oo~
2 RILTIXERL
FEA)

MOTOR_SPEED_LESS_
SWITCH_DISABLE

Y L ABITHIE S

MOTOR_SPEED_LESS_
SWITCH_ENABLE

oY L RBATHIEHAE

motor_speed_obs
erver_switch_t

(R—teoH¥A
2 RMILTIEERL
FEA)

MOTOR_SPEED_OBSE
RVER_SWITCH_DISABL
E

REA TH—/\EH

MOTOR_SPEED_OBSE
RVER_SWITCH_ENABL
E

BREA THF—N\EH

motor_speed_obs
erver_select t

(=Lt oYX
2 RILTIXERL
FEA)

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.

+& 9-39 ERGHHES 2 —ILDOHE—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—dg iq
Pl
@ sl |V
iq* Vq
TS |V | EE X vur VU (HEE)
B | g x\"al kL W | WAIEEE)
IR " ez e _
w dC]—!UVW Vw* VW*(*E%E)
w A
EENR | o
8 | EIIEE
9-5 U a— )LiERE
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9.8.3 API

EREHES 2 —ILO API —E£LUTIZRLET,
% 9-40 ERHHES 2 —)LD APl —

API

siBA

RM_MOTOR_CURRENT_Open

ERFIHE S 2—IL, RUTBE 2—ILDA VA
BRUOREER (A—T2) LET,

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,
= 9-41 ERFIEHE D 12— I)LEEBER - £H—E [1/2] (rm_motor_current_api.h)

BiEk4 AU BT
motor_current_callback_a | *p_context BRHFHED2a— L=V IR VTER MERT
rgs_t FLZR

event BRFHES 2 —La—ILINy T4k
motor_current_output_t f id d BERME [A]

f iq q BERIE [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]
(R—=ItE YRy FMLTIHFERALEEA)
f_eq qEREERE [V]

(R—ILEHRY FLTREEALFEFEA)

f _phase_err_rad

FIFHERZE [rad]
((R=ILE YR MLTIRERLEEA)

u1_flag_get_iref

Pl #l#BE 7 5 Y

u1_adjust_status

BIERAHART—RR
(R—ILEHYRY FLTEREALFEFEA)

u1_adjust_count_full

SlEAHBEHD A TILIESR
(R—=ILtE YRy FILTIHERALEEFA)

u1_openloop_status

FlERAH,. HELLEFFY Y ITL—a3vA—To—7
ART—R R (R—=ILEoHRY FILTIXERLEEA)

f openloop_speed

FEBLUYXTYYIL—avA—TUIIL—THEE
(=LY FLTIXERLEEA)

f openloop_id_ref

FEL YT ITL—a3vA—TUI—TEdEh
ERIESE =L YRY MLTIXMERLEEA)

motor_current_input_t

f id_ref

d MERETE [A]

f iq_ref

qEERERE [A]

f ref speed_rad_ctrl

EERBRRERETEERA) [rad/s]

f damp_comp_spee
d

F—ToIN—TFUEVTEEERA) [rad/s]
(R—=IE oYY FMLTIEFERALEEA)

ul_flag_pi Pl HfHBAR 755
motor_current_input_curr | iu UHBERME [Al
ont.! v VRERIE (A
iw W HERE [A]
motor_current_input_volta | vdc A N—32BIREEE [V]
ge_t va_max BEAY bILFHIRE
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3 9-42 BREIHE S A —ILBEER - TH—

& [2/2] (rm_motor_current_api.h)

Bk AN EL)]
motor_current_get_voltage_t u_voltage U+BEEE [V]
(R—ILEoHYRY FLTIEHFEALEEA)
v_voltage VHEEEME [V]
(R—ILEHYRY FLTIHERLEEA)
w_voltage W HBHEEE [V]
(R—ILEoHYRJ MLTIEHERLEEA)
vd_reference d EEEIERIE
*vq_reference qEHEEERESERA7 FL R
motor_current_cfg_t *p_motor_driver_instance TEBRSANED2—ILA VARRZIVAT KL
S
*p_motor_angle_instance TRAEEEREES 1 —ILAVARAA VR
7 RKLZR
*p_callback BFHRI—IWN\YIEBT FLR
*p_context BHEI—IWNAYIRAIVTIRAMERT FL
R
*p_extend A—HREIV T4 X2 L— a3 viEERS
BA7 FLXR
motor_current_api_t *open A—T BT FLR
*close o a—XEHT7 LR
*reset Dty FEET7 FLR
“run 2 (E—4%EEnkE) BE#%7 FLR
*parameterSet HEHENSDANERZEBHT FLR
*currentReferenceSet EBRETESREEAHT FLR
*speedPhaseSet SAEERERERB T FL X
*currentSet BREREERT FLA
*parameterGet BREEN 5 OHAFHREVFEHT FLR
*currentGet BIEER - EEERBEART FLX
*phaseVoltageGet SABTEEHREIGREAR T FL R
*parameterUpdate NS A= EHEHT FLR
motor_current_instance_t *p_ctrl ERHHMEDS 2 —ILREHEERT7 FLR
*p_cfg BREHHME 2 —)ILavIqaTL—YavitE
WEEART FLR
*p_api ERFEE D 12— )L AP BASRE &K
7 RKLR
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# 9-43 ERBHES 2 —I)LABER - £H—E [1/3] (rm_motor_current.h)

BERA

motor_current_pi_params_t

AN HL:]
f_err PITS—{E
f_kp Pl LE I %5
f ki Pl &R IERE
f_refi PIESE
f_ilimit Pl &5 IR E

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 | u2_mtr_pp E—A BRI
or! _mir_r TS ERIE (9]
f4_mtr_Id E—RdEAUFV B8R [H]
f4_mtr_lq E—R qEiA UF B VR [H]
f4_mtr_m E— % SHATHEREL [Wh]
f4_mtr_j E—FA4F— v [kgm”2]
motor_currnt_voltage_compen | f_comp_v EEMHIEME
sation.t _comp_] EARENR
f slope RERERK
f_intcept RERERYK
f volt_comp_array B4 IEEA S

f vdc

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

= 9-44 BREEE D 2 —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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= 9-45 BRAEEE D 2 —I)LABER - ZH—% [3/3] (rm_motor_current.h)

Bk PN B
motor_current_instance_ctrl_t | f_refu UBT1—TEEE
f refv VT 1—T 1 &EE
f_refw WHT 1—T 1 REE
f va_max BEARY bILFIEE
f ed d EiEEFREET
(R—ILEHYRY FLTIHERLEEA)
f_eq qEiEEFREET
(R—=ILtEoBRT MLTIXERLEEA)
f phase_err FIFEERZE [rad]

(R—=ILE Y RY FLTIHERLEEA)

ul_flag_crnt offset

o2ty FRIBREDSS

f sin_ad_data

FEL Y sinEBEANIE
(tR—=ILtE oYY FLTIHFERALEEA)

f cos_ad_data

FEtr Y cos EBEANIE
(th—ILE Y ARY MLTIEFERALEEA)

*p_cfg EREHMES 2 — Loy I FalL—2ay
BREBEASEAT7 FLX

st_pi_id d BAER Pl FfEER

st_pi_iq q BER PI B#EER

st_vcomp BEREMEESER

st_input ERHHMANAT—2E&K

*p_angle_instance

TRAEMEEBREES1—ILf VRAE VR
7 KLXR

*p_driver_instance

TR ESANES1—ILIVRAAURT RL
Z
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9.85 IV OEE " IEAERE
EREHE S 2—I)LD<H 0O - HIFEEF—EZLTIZRLET,

* 9-46 ERFIMHME S 2a—IIL<w I O—&

_KHZ

T7AI% <y 0% E&IE 55
rm_motor_current.c (‘M <<
24U) | (T
EASTOR—CURRENT—OP (<é 10U 1 mammme v 2 — ot — 7 ot
8u) | (T
<< 0U)
M&LOR_CURRENT_FLG 0 9555y F
MSOE'I_'I_OR_CURRENT_FLG 1 S5 54y b
MOTOR_CURRENT_TW 2.0F ’
OPI - - 3.141592 | 2rn
6535F
60.0F /
MOTOR_CURRENT_60_ | MOTOR _ o
TWOPI CURREN | rad/s=rom &
T_TWORPI
MOTOR_CURRENT_SQ | 1.414213 2
RT_2 56F
MOTOR_CURRENT_SQ | 1.732050 I3
RT 3 8F
MOTOR_CURRENT_DIV 0.001F KHz=>Hz 753 F

RO1AN6466JJ0131
2025.10.31

Rev.1.31

RENESAS

Page 96 of 143




KAMABRYPEE—2DR—ILEH AR MLEHIH Renesas Flexible Motor Control 1) — X FH

*® 9-47 ERAIEHTE D 12— LB EK—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

* 9-48 BiRHIEE P 2 —I)LASIZEAER—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 KSANEYaA—I
RKSANED21—)LIZ, E—24IHADZES1—ILA MCU ORYISIVIZTIERTBEIZERYITTSILE
Da—)LEEBLET .

991 #H4gE
RSANED2—ILDOHE—EEZKR 9-49IZRLET,

R 949 FSANED 12— ILDHEE—E

HHE Bl
A/D ZHEDEE HEROAVN—2BRETHE AD [EFXIREFLET,
PWM O duty 5% 7E U/VIW Fa~H H9 % PWM Duty [EZERELET,
PWM DERLA. =1k PWM DR, Ik (FOT1T1E7OT40) EHELET,

992 ELa1—I/LEMAEK
RSANES 21— ILDED 21— ILIEFREER 9-6 IZRLET,

Utk
FEEHE EEFIE
Ea- AR DA
SW,./VR1,”
LED Toi—
=2
EF2—=N MEMe ESANETS2—IL
PC Ut bk
2RI
etc —ZM}E
(API)
ADEEET | 3AF+3 15
e 8103 FIEH A%%%ﬁ?
EhH BE B EBE
FFU B )
=32
i wREE
Ea—
PWMZESS WM
PWM | PWMHAENDER
HHEHE
BEEE
B’
E¥a-)L
BEFARLY
RIDAT
9-6 FSANED1—/LEREK
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9.9.3 API

FSANED21—ILD APl —ERES APl DFRBAZZ 9-50 ITRLETY,

#£9-50 KSANELa1—)LD APl —&

API

B

RM_MOTOR_DRIVER_Open

KSANED2—IL  RUTBEDS1I—ILDAVAREIVRESE
B (A —T)LET,

RM_MOTOR_DRIVER_Close

RSANED2—IL  RUTEBEDI—ILDAVREIVRAEE
T»o—=X)LET,

RM_MOTOR_DRIVER_Reset

FSANED2—)LE )2y MREEICLET,
TBE S1—ILE)EYRLET,

RM_MOTOR_DRIVER_PhaseVoltageSet

it - BERRERELES

RM_MOTOR_DRIVER_CurrentGet

BRHEERE. /VN—FFREEEZMELETT,

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

RM_MOTOR_DRIVER_CurrentOffsetRestart

BEREA 7y M RSNEERELES
EREA 7Y M RGREEZERELEY

RM_MOTOR_DRIVER_ParameterUpdate

RSANES1—ILDINSA—2ZBHLES,
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994 HENK - THIHER

FSANED 21— L THERAY HEER—
&R 951 FSIANED1—ILABER - TH—

BELTFITRLET,

& [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
AVTXRMERT7 FLR
motor_driver_current_get | iu U fBERE [A]
t
- iv VHERE [A]
iw W HHERIE [A]
vdc 4 N—2 BREEE [V]
va_max BEARY MILHIRE
sin_ad FEL Y sinfEEANIE
(R—ILEoHYRY FLTIEHFEALEEA)
cos_ad FEt Y cos EEANE

(R—ILEHRY FLTEHEALEFEA)

motor_driver_cfg_t

*p_adc_instance

TRBADCEVa—ILLA VRB VAT KLAR

iu_ad_ch U HHEREIE AD F v R

iv_ad_ch V HBEREE AD F ¥ RJL

iw_ad_ch W HHEREEF AD Fv RIL

vdc_ad_ch A N—32 BIREEERF AD F v RIL

sin_ad_ch FEt Y sin {E5MSF AD FryRIL
(R—ILE YR FLTIEHEALEEA)

cos_ad_ch FEtE Y cos EFMFAD Fry I

(R—=ILtE oY RY FLTIHFERALEEA)

*p_adc2_instance

TEBADCEDaA—ILAVARAVAT7KFLR2DH
(ADCDa=w rE2D2BECEBEICERALED)

shunt

v SRR

*p_three_phase_instanc
e

TER=ZHEPWMED2—ILLf VAR VRAT7 FLR

*p_callback BHRI—IWN\YIEBT FLXR
*p_context EHRI— N IBEBAIVTERAMERT FL
R
*p_extend A—HHREIAV I« X2 L—>a ViBEKRSEAR
7 RKLZR
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£ 952 FIANED1—)LABER - ZH—E [2/2] (rm_motor_driver_api.h)

BERKA AN EEA
motor_driver_api_t *open A—T BT FLR
*close IV a—XBEHT7 FLR
*reset ey FEET FLR
*phaseVoltageSet BEEMESREERHT FLR
*currentGet B - EEERSEEHBT FLX
*flagCurrentOffsetGet BRA 7ty FIREGEHT7 FLR
*currentOffsetRestart BRA 7ty FREGERBRT7 FLX
*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
EERT7 FLR
*p_api RS A/NES 21—/ AP| BESEE SR
7 RKLR
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=953 FSANED 21— )LFIEER -

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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3954 FSANEDa— LB ER -

Z#H—E [2/3] (rm_motor_driver.h)

BERB

AN

B

motor_driver_extended c
fg_t

u2_pwm_timer_freq

PWM 2 4 <4 0Ov%EKE#% [MHZ]

u2_pwm_carrier_freq

PWM &+ 1) 7 BlIRE [kHz]

pwm_carrier_freq

PWM F+ 1) 7 EliK

u2_deadtime

TYREA LAY (A9 Y ME)

f current_range

ERREL Y (BRXERE) [A]

f vdc_range

A UN—2BREEREL VD (RRXBRHER) [V]

f _ad_resolution

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

f ad_current_offset

ERRERIEA 7€y b

f ad_voltage conversion

NEPEIR. AD Y 77 LU RABEESHIERLLLHIE

u2_offset_calc_count

BRA 7ty FRFEK

modulation_method

ZRATER

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<% MEFAD G IEE
(=LY RY MLTIERLEREA)

s4_difference_minimum

1% FEEPWM Fa—F 4 RINESD
(R—=ILE YRy FLTIEERALEEA)

s4_adjust_adc_delay

1<% M AD S EEFRE
(IR—ILE2oHYRY MLTIERLEREA)

trigger_phase

139> MEFAD ZHEAIR b1 HHEEH
(R—=ILE YRy FLTIEERALEEA)

adc_group AID EMETEIYVAH#FKEEY )L—T (ADC_B BD
&)

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
(R=ILEoHYRT FLTIEERLEEA)

cos_ad_unit FEtL Y cosEERHAD =Y bES
(R—ILEoHYRY FLTIEHEALEEA)

mod_param PWM Z= 5 A& A

interrupt_adc

B YAAFEEADC =y M EE

*p_shared_cfg

ADC Yz 7—FKEPa—)LavIiqdL—>3ay
BB ERSER
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=955 FSANED1— )LFIEER -

ZF#H—E [3/3] (rm_motor_driver.h)

AN

BERB

B

motor_driver_instance_ct | open

F—TUIER

rl_t -
- u2_carrier_base

PWM BAEER NI VBIE (B4 HD 2 ME)

u2_deadtime_count

TYREBALLADUMNME (BA4<HhHIY HE)

f iu_ad U MBERKRHE [A]
f iv_ad V EEREHE [A]
f iw_ad W HBERBRLIE [A]
f vdc_ad A UN—2 BIREERHME [V]
f sin_ad FEt Y sin EE5REIE
(R—ILE YRy FLTIHERLEEA)
f cos_ad FEt Y cos EERHTE
(R—=ILE oYY FLTIEERLEEFA)
f refu UBTa1—T4
f refv VHET1—T~«
f refw WHTa1—F~1

ul_flag offset calc

BERA 7ty FRBETISY

u2_offset_calc_times

BRA 7€y FREEEH (AY 2 R

f offset_iu

BE UL 7Y ME [A]

f offset_iv

BRHEVHEAFIZEY ME [A]

f offset_iw

BREWHRA Tty ME [A]

f sum_iu_ad

F 7ty MMRHEE U BHREHE

f sum_iv_ad

7ty MRHEEV BREHE

f sum_iw_ad

27ty MREFE W BREHE

min_phase

PWM T a—T7T s &/IME (1 v 2 MEIEA)
(R—ILEHYRY FLTEHEALFEFEA)

mid_phase

PWM T a1—7 «HfEH# (1 v > FHIEA)
(tR—=ILtE oY RY FMLTIIEARALEEA)

u4_gtioca_low_cfg

GTIOCA /"R— b+ LOW EEH A>T 4 X2 L —
vay

u4_gtiocb_low_cfg

GTIOCB /R— k LOW E8H N> 74 X2 L—
vay

u1_flag_port_enable

PWMR— bHAEH TS S

st_modulation

ETARBE R

*p_cfg

KSANEDa—)LarI4Fxal—> 3 iER
BEASEBER7 LA

adc_callback_args

ADCE®Va—)La—IL/\vH AR

timer_callback_args

BAREDa—)La—IL/\Vv Y

*p_shared_instance_ctrl

ADC Yz 7— FEDCa1— )LZTHAEERT7 FLR
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995 IV OEE " IEHAKRERE
RSANED2—ILDIH/A - FIBEK—EZUTIZRLET,

£956 RSANEDa—)ILYYO—&

T74IL%A KA K E&EIE -
rm_motor_driver.c ('M' << 24U) |
MOTOR_DRIVER_OPE | (T' << 16U) | | o —o+ 4s
N (uDu << 8U) | j— j/rﬁgﬁ
(R' << OU)
(M << 24U) |
MOTOR_DRIVER_SHA | (T' << 16U) | o e e
RED_ADC_OPEN (s <<8U)[(a | ADC ¥ T T = FEZa—NF—THH
<< 0U)
MOTOR DRIVER FLG | ST
_CLR
MOTOR_DRIVER_FLG o
CSET 1 7250ty k
MOTOR_DRIVER_KHZ o
TRANS 1000U kHz=Hz 24
MOTOR_DRIVER_DEF
"HALF 0.5F 05
MOTOR_DRIVER_MUL
TIPLE_TWO 2.0F 2
MOTOR_DRIVER_ADC -
"DATA MASK 0X00000FFF | ADC R F—4 TR Y
MOTOR_DRIVER_MET N
oD eB 0 ERRERS
MOTOR_DRIVER_MET omE S
HOD_ SVPWM 1 RN FILERA K
MOTOR_DRIVER_SAT N
FLAG_BITU 1<<0 YFal—arISHLT AU
MOTOR DRIVER_SAT |, __, YFal—arvISFVIFAVHE
FLAG_BITV
MOTOR DRIVER_SAT |, __, YFal—arI5507 AW
FLAG_BITW
MOTOR_DRIVER_VDC A -
Mo VAMAX T | 06124 BEAY b LBRKBERES
MOTOR_DRIVER_SVP
WM_MULT 1.155F V43
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 BRI 7+ %2
ORT_CFG_HIGH 0x3000005 1 o 5o 5—n
MOTOR_DRIVER_IO_P
ORT_PERIPHERAL_M | 0x0010000 PWM K— hED#EERSE v FTRY
ASK
MOTOR DRIVERIO_P | o, rrEFFFF | PWM H— F—fRiEERSIE  F TR Y

ORT_GPIO_MASK
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£ 957 FSANED 21— )LAFNZEAE—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
%958 FSANED1—)LAFIZEAE—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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9.10 AE/EEREHEY 1 —IL
AEEEREES1—LIZ 76 DAEICLVEEDO—2 QOEEEE - AEERHETEZES1—ILTT,

9.10.1 HgE

AEEERHES 1 —IILOBE—EZUTIZRLET,

R9-59 AEEEREES 1 —ILOMEE—E

Bk

R—ILE U HEEANZRAWVWTIRAED O—4 O EEREE

-AEERHELET,

9.10.2 EL 1 —ILERE
ED2—IERREUTIZRLET,

BE/ FERLEES1—IL

W

A

R—IUES AN

BE /#FERL

“theta’ HALHI =

ADZRETEIDRHEH |

HAL

9-7 EPa—/LERE
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9.10.3 API

AEEERHEES1—IILOAPI —EZLTFIZRLET,

£ 960 AEEERHES 1 —ILD API—&

API

siBA

RM_MOTOR_SENSE_HALL_Open

AEEERHED 2 —LERE F—TFV) LET,

RM_MOTOR_SENSE_HALL_Close

AEEREREED1—ILERT (VB—X) LFET.

RM_MOTOR_SENSE_HALL_Reset

AEEERHED 2 —LEJEY FLET,

RM_MOTOR_SENSE_HALL_CurrentSet

AESNE-BRIEZRELES.

RM_MOTOR_SENSE_HALL_SpeedSet

REEFEERA) [radls]ZRELET

RM_MOTOR_SENSE_HALL_FlagPiCtriSet

PIIEIFRB 7SV E&RELET,

RM_MOTOR_SENSE_HALL_AngleSpeed
Get

Brsh-BEREE - AEEZRELET,

RM_MOTOR_SENSE_HALL_EstimatedCo
mponentGet

BRERDNSA—E T2 ZRELET,

RM_MOTOR_SENSE_HALL_ParameterUp
date

AEEEEDA-LTHEATDINGA—FEEHLE
EE

RM_MOTOR_SENSE_HALL InternalCalcu
late

RNEEEEERELE T,
(=Lt YR FILTIIEYR—)

RM_MOTOR_SENSE_HALL_AngleAdjust

VGBS EAANEEFEHBLET,
(R—ILE T ARY FILTIEIESR— )

RM_MOTOR_SENSE_HALL_EncoderCycli
C

I a—5EYAHNEBERHBELET .
(=Lt YR FILTIIEYR—T)

RM_MOTOR_SENSE_HALL_InfoGet

BB I L—avA—TUIIL—TEHRE
mELET,
(R—=ILE T ARY FLTIEIESR— )

RM_MOTOR_SENSE_HALL_CyclicProces
s

EIEAE Y AAMBEERLET,
(=Lt YR FILTIIEYR—T)

RM_MOTOR_SENSE_HALL SensorDataS
et

FELUHANT—RERELET,
(R—=ILE T ARY FILTIEIESR— )
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9.10.4 &K - THIFHR
HEREREETES 1 —I)LOEEK - T

*9-61 AEMRERHES 1 —)LRABER -

—E#LUTICSRLET,

Z#—% [1/2] (rm_motor_angle_api.h)

TIXEALEFEA)

BERA AN i BA
motor_angle_cfg_t *p_context ERI-MUANYIVEHAICTEINMERT FL
R
*p_extend A—HHREIAV I« X2 L—>a VBEKRSEA
7 ELR
motor_angle_current_t id dE8ER [A]
iq qEHER [Al
motor_angle_voltage_ref | vd dE#ETERE [V]
erence_t =
vq qEEEERE [VI]
motor_angle_ad_data_t | sin_ad_data FEL Y sin ANE
=Lt ~ L
(RN 2P R7 +) cos_ad_data FEt Y cos ANE

motor_angle _encoder_in | e_adjust_status

Ia—45|ERAANEXT—E R

fo_t

(R—LEUHRY ML u1_adjust_count_full

I a—45|EAANERRERDDYVE TILIER

TIXEALFEEA) e_open_loop_status

FEE YFYUIL—Tay
F—TIoN—TRAT—482

f _openloop_speed

FELUHYFY)ITL— 3y
F—ToN—THEEER

f openloop_id_ref

ZEtUYETYY 7‘!/—““/ E

F—TI—T dBHERESE [A]
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& 0-62 HEMRERHES 1 —LRBER -

Z#—E [2/2] (rm_motor_angle_api.h)

BERB AN ZtEA
motor_angle_api_t *open A—TUNBEAHKT KL R
*close I 0—XNEREHT FL R
*reset )ty MLERHT FLR
*currentSet BEREREERT FL AR
*speedSet EERSEERA) rads|REEHT7 FLR
*flagPiCtriSet Pl #lf#BAIR 7 5 U REBMT FLR

*internalCalculate

REERERT FLR
(K=t oYY MLTIHIEYR—F)

*angleSpeedGet

AEEEREERSERTY FLA

*angleAdjust

PG ES EAHEHT FLR
(R—ILtE 2P RY FILTIEFESR— )

*encoderCyclic

I a—45RFEHANERHT FLR
(R—=ILtE PR FILTIRIEYR—F)

*cyclicProcess

FEEANEREE T FLR
(R—ILtE 2P RY FILTIEFESR— )

*sensorDataSet

FEELUOHANREBRHT FLR
(R—=ILtE PR FILTIRIEYR—F)

*estimatedComponentGe
t

HEERBISERT FLR

*infoGet I oa—SIREERIRGEKT FL R
(R—ILE YRy FLTIEIEYR—F)
*parameterUpdate AENEERHEES A —IILIASA—4BHEKT K
LA
motor_angle_instance_t | *p_ctrl AEEERBES 2 —IILERAZHEERT7 FLR
*p_cfg AEEEREE 2 —IILaVv I« Fal—ay
REBEART FLX
*p_api AELEERHEEY 1—)L APl %7 KL X#EERK
7 RELR
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& 9-63 AEMRERHES 1 —)LRABER -

¥ —% [1/2] (rm_motor_sense_hall.h)

BERS

AN

B

motor_sense_hall_input_
t

f4_ref speed rad_ctrl

REHEFEESRA) [rad/s]

motor_sense_hall_exten
ded _cfg_t

port_hall_sensor_u

A=t UBADEY

port_hall_sensor_v

"= Y VEAREY

port_hall_sensor_w

R—ILE Y WHRADEY

u1_hall_pattern

R"—ILt oY/ 2—2FFES

f_pwm_carrier_freq

PWM =&KX+ | 7EKRE [Hz]

f _angle_correct

AEMIENE

u1_trigger_hall_signal_c
ount

IEBIRFE— & [EERHI R R —ILES A DB

f4_target pseudo_speed
_rad

IR BN SR E BE R LLEE(ERA) [rad/s]

f4_reach_time_msec

BELE E BZERFE [ms]

u2_trigger_carrier_count

0 HEREHRE(F v U 7 EKHE)

u2_default_counts

Vv FRRESF v ) 7EHRIER

u2_maximum_period

FHAIRARR—ILESHAR

u1_hall_polepairs

R—ILES 1B 5

f4_start_speed_rad

IR BN [ EnR E (B A )[rad/s]
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& 9-64 AEMRERHES 1 —LRABER -

¥ —E [2/2] (rm_motor_sense_hall.h)

BERB

AN

B

motor_sense_hall_instan
ce_ctrl_t

open

EDa—IIA—TUER

u1_hall_signal

BHAR—ILES

u1_last_hall_signal

BIEIRER—ILES

direction

R EIER T [E

last_direction

R [E% H B8R 75 M)

u2_carrier_count

R—ILEBREF Y U TH

u2_hall_period

R—ILESHIRESI(1 HERS REEA)

u1_period_counter

LEEESNBES AV b

f_angle

B’ 0—4 fE[rad]

f_angle_per_count

R 1 AR ESAE

f calculated_speed

EERRE(BEXA)rad/s]

u1_hall_signal_memory

IBEIFR— ILIES{RIEH

hall_signal_status

R—ILESRHRE

u1_hall_signal_count

R—ILESREER

f4 pseudo_speed_rad

IR BT ERLLER B (B A )[rad/s]

f4_add_pseudo_speed r
ad

IR R LLREEA £ IFE(BRA)rad/s]

u2_startup_carrier_count

BEREXYUTHOU M

st_input

ANTER

u1_startup_flag

W8I SY

*p_cfg

A4 b= avT—A2SBARKSA VA
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9.105 ¥V OEE * JIEHAER
AERERBEY 2—I)ILOTo 0 FIBK—EFXLUTIZRLET,

#9-65 AE/EERHE 21— O—&

T74I% <y 0% E&IE 55
rm_motor_sense_hall.c (‘M << | =T U1ER
24U) | (T
MOTOR_SENSE_HALL_ | << 16U) |
OPEN ('S' << 8U)
| (H <<
0U)
MOTOR_SENSE_HALL 2.0F am
TWOPI - — | 3.141592
6535F
MOTOR_ | 30 &(radian)
MOTOR_SENSE_HALL SENSE_
30DEGREE | PALLT
WOPI /
12.0F
MOTOR_SENSE_HALL _ 60.0F 60
60DEGREE ’
MOTOR_SENSE_HALL 360 E
360DEGREE 360.0F
MOTOR_SENSE_HALL _ 5 BRHEAR—ILEBTEY b7 MEUMEA
U SHIFT
MOTOR_SENSE_HALL _ 1 BRHEAR—ILESEY T MEVHEA
V_SHIFT
MOTOR_SENSE_HALL _ 1000.0F kHz=Hz Z#:FH
CALCULATE_KHZ )
MOTOR_SENSE_HALL _ 1000.0F sec=>msec £t
CALCULATE_MSEC )
MOTOR_SENSE_HALL _ 1 2551y k
FLAG_SET
MOTOR_SENSE_HALL _ 0 2599907
FLAG_CLEAR
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& 9-66 AEAREREFIZEA—E (rm_motor_angle_api.h)

SIZR %

AN

B

B

motor_sense_enc
oder_angle_adjus
tt

MOTOR_SENSE_ENCO
DER_ANGLE_ADJUST 9
0_DEGREE

FEAGIE 90 AR5 EAH

rt

(=Lt oHAXR
2 FILTIXERL
EFHA)

R_NONE

(=LY~ | MOTOR_SENSE_ENCO |2
2 FILTIEERL | DER_ANGLE_ADJUST_O MEAGIE 0 EA MG EAH
FHA) _DEGREE
MOTOR_SENSE_ENCO | 3
DER_ANGLE_ADJUST F EAGIES | ERAAET
INISH
MOTOR_SENSE_ENCO | 4
DER_ANGLE_ADJUST _ *r)IJL—avA—To—TEE
OPENLOOP
motor_angle_ope | MOTOR_ANGLE_OPEN_ | 0 . — .
n_loop._t 9o LOOP INACTIVE F=ToN—TBERT I T4
(=LY~ | MOTOR_ANGLE_OPEN_ | 1
2 FILTIEERL | LOOP_ACTIVE F—TF I —TEHESD
FEA)
motor_angle_erro | MOTOR_ANGLE_ERRO |0

FEtL XYY IL—2avIs—

MOTOR_ANGLE_ERRO
R_INDUCTION

"EH

FEL XY IL—230T—2W

® 9-67 AEREREEY 1 —ILASIZE—E (rm_motor_sense_hall.h)

SIGNAL_STATUS_CAPT
URED

FIZKRA AN E =\
motor_sense_hall | MOTOR_SENSE_HALL_ | 1 E—A2REARAR Y (FFETEIY)
_direction_t DIRECTION_CW

MOTOR_SENSE_HALL_ |0 E—4EEAMAERY (REEEY)
DIRECTION_CCW
motor_sense_hall | MOTOR_SENSE_HALL_ | 1 VHEIKEE
_signal_status_t SIGNAL_STATUS_INITIA
L
MOTOR_SENSE_HALL |0 BRHIKRE
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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,

%k 10-1 Configuration Options (rm_motor_hall)

TFoars 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 #)#AfE [1/2] (rm_motor_hall)

TTavsa RAGT2 RA6T3 RA4T1
Limit of over current (A) | 1.67 1.67 1.67
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_hall)

= 2 RA8T1 RA8T2

Limit of over current (A) 1.67 1.67

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 - - -
General | Speed control period (sec) 0.0005 0.0005 0.001
General | Step of speed climbing (rpm) 0.5 0.5 1.0
General | Maximum rotational speed (rpm) 2400.0 2400.0 2400.0
General | Speed LPF omega 10.0 10.0 10.0
General | Limit of g-axis current (A) 1.67 1.67 1.67
General | Step of speed feedback at open-loop | 0.2 0.2 0.2
General | Natural frequency 100.0 100.0 100.0
General | Open-loop damping Disable Disable Disable
General | Flux weakening Disable Disable Disable
General | Torque compensation for sensorless | Disable Disable Disable

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

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

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

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

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

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

Design parameter | Speed Pl loop omega 3.0 3.0 3.0
Design parameter | Speed 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 - - -
Design parameter | Speed observer zeta - - -

Motor Parameter | Pole pairs 4 4 4

Motor Parameter | Resistance (ohm) 1.3 1.3 1.3

Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013 0.0013

Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013 0.0013

Motor Parameter | Permanent magnetic flux 0.01119 0.01119 0.01119

(Wb)

Motor Parameter | Rotor inertia (kgm*2) 0.000003666 | 0.000003666 | 0.000003666
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# 10-6 Configuration Options #]#A{& [2/2] (rm_motor_speed)

7T avs RAS8T1 RA8T2
Common | Position support - -
General | Speed control period (sec) 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 0.5
General | Maximum rotational speed (rpm) 2400.0 2400.0
General | Speed LPF omega 10.0 10.0
General | Limit of g-axis current (A) 1.67 1.67
General | Step of speed feedback at open-loop | 0.2 0.2
General | Natural frequency 100.0 100.0
General | Open-loop damping Disable Disable
General | Flux weakening Disable Disable
General | Torque compensation for sensorless | Disable Disable
transition
General | Speed observer - -
General | Selection of speed observer - -
General | Control method - -
Open-Loop | Step of d-axis current climbing 0.3 0.3
Open-Loop | Step of d-axis current descending | 0.3 0.3
Open-Loop | Step of g-axis current descending | 1.0 1.0
ratio
Open-Loop | Reference of d-axis current 0.3 0.3
Open-Loop | Threshold of speed control 500.0 500.0
descending
Open-Loop | Threshold of speed control 400.0 400.0
climbing
Open-Loop | Period between open-loop to 0.025 0.025
BEMF (sec)
Open-Loop | Phase error(degree) to decide 10.0 10.0
sensor-less switch timing
Design parameter | Speed Pl loop omega 3.0 3.0
Design parameter | Speed 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 - -
Design parameter | Speed observer zeta - -
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3
Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013
Motor Parameter | Permanent magnetic flux 0.01119 0.01119
(Wb)
Motor Parameter | Rotor inertia (kgm*2) 0.000003666 | 0.000003666
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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].

(Wb)

Motor Parameter | Permanent magnetic flux

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) 1.3 1.3 1.3

Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013 0.0013

Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013 0.0013

Motor Parameter | Permanent magnetic flux | 0.01119 0.01119 0.01119

(Wb)

Motor Parameter | Rotor inertia (kgm”2) 0.000003666 | 0.000003666 | 0.000003666
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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) 1.3 1.3
Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013
Motor Parameter | Permanent magnetic flux | 0.01119 0.01119
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.000003666 | 0.000003666
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105 RSANED2—ILDEENTA—E2D—&

FIANED1—ILDEFENTA—F B ENBAREELZLUTICIRLET,
% 10-10 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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& 10-11 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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# 10-12 Configuration Options #HA{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 - - -

signal

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

signal

General | Using ADC scan group 0 - -
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% 10-13 Configuration Options #JHA{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 - -

signal

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

signal

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

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

VL

RA8T1

RA8T2

General | A/D conversion unit for U Phase
current

0

General | A/D conversion unit for W
Phase current

0

General | A/D conversion unit for main line
voltage

General | A/D conversion unit for V Phase
current

General | A/D conversion unit for sin
signal

General | A/D conversion unit for cos
signal

General | ADC interrupt module

General | Adjustment value to current A/D

General | Minimum difference of PWM
duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

General | Resolution of A/D conversion

OxFFF

OxFFF

General | Offset of A/D conversion for
current

Ox7FF

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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AERERHED 1 —ILOERE/NT A —2 8 EHH

10.6 AEEEREES A —ILDBTE/INTA—2D—&
LEEEUTICSRLET,

% 10-16 Configuration Options (rm_motor_sense_hall)

ATavs

RE

Hall sensor | U phase input port

U fBk— Lo HR—k

Hall sensor | V phase input port

V fBR—ILtEoR—k

Hall sensor | W phase input port

W #R—IL o HR—k

Hall sensor | sensor pattern #1

R—ILtoHP 58— 1

Hall sensor | sensor pattern #2

R—ILtEoP8—2 2

Hall sensor | sensor pattern #3

R—ILtoP/5—2 3

Hall sensor | sensor pattern #4

A=t 5—2 4

Hall sensor | sensor pattern #5

R—LtEoH /8- 5

Hall sensor | sensor pattern #6

R—ILtEoP/5—2 6

Process Frequency (kHz)

PWM 1) 7 8 K

Correction parameter of rotor angle

A—SADMIE/NTA—F

Default counts of carrier interrupt

R—ILEBELE D EFRFIEFELAEY A H D
FIAINAGUR

Maximum counts of one rotation

1 EERDRE DR XERHIEEAEIYIAHE

Target value for pseudo speed (rad/s)

SELREHTE BREE(EXA) [rad/s]

Target time until the pseudo speed update reaches
(msec)

BE L1 B #E TE 0D B R EEE A~ D FE R ]

Rotation counts to start speed estimation

RERHERIAY 5057 L4 HEERREH

Carrier counts at startup

REREHTEERINY 5757 L HERFIE
FIEAZIY 1A A [E1 5

Speed to judge start

Pl #l#1 %5189 5:EE(EXH)rad/s]
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% 10-17 Configuration Options #HA{E [1/2] (rm_motor_sense_hall)

T7avsa RA6T2 RAG6T3 RA4T1
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00_PIN_08 _00_PIN_08
. 12_PIN_04
Hall sensor | U phase input port \_/erE: -
BSP_IO_PORT
_11_PIN_02
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00 PIN_06 _00_PIN_06
. 12_PIN_05
Hall sensor | V phase input port \_/erz: -
BSP_IO_PORT
_12_PIN_00
Ver.1: BSP_IO_PORT | BSP_IO_PORT
BSP_IO_PORT | _00_PIN_15 _00_PIN_15
. 11_PIN_01
Hall sensor | W phase input port \_/eri: -
BSP_IO_PORT
_11_PIN_10
Hall sensor | sensor pattern #1 1 1 1
Hall sensor | sensor pattern #2 5 5 5
Hall sensor | sensor pattern #3 4 4 4
Hall sensor | sensor pattern #4 6 6 6
Hall sensor | sensor pattern #5 2 2 2
Hall sensor | sensor pattern #6 3 3 3
Process Frequency (kHz) 20.0 20.0 10.0
Correction parameter of rotor angle | 0.4 0.4 0.4
Default counts of carrier interrupt 300 300 300
Maximum counts of one rotation 500 500 500
Target value for pseudo speed 100.0 100.0 100.0
(rad/s)
Target time until the pseudo speed | 300.0 300.0 600.0
update reaches (msec)
Rotation counts to start speed 2 2 2
estimation
Carrier counts at startup 400 400 400
Speed to judge start 250.0 250.0 250.0
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% 10-18 Configuration Options #HA{E [2/2] (rm_motor_sense_hall)

TFoavsa RA8T1 RA8T2

Hall sensor | U phase input port BSP_IO_PORT | BSP_IO_PORT
_09 _PIN_07 _10_PIN_08

Hall sensor | V phase input port BSP_IO_PORT | BSP_IO_PORT
09 PIN_05 _10_PIN_10

Hall sensor | W phase input port BSP_IO_PORT | BSP_IO_PORT
_09 PIN_06 _10_PIN_09

Hall sensor | sensor pattern #1 1 1

Hall sensor | sensor pattern #2 5 5

Hall sensor | sensor pattern #3 4 4

Hall sensor | sensor pattern #4 6 6

Hall sensor | sensor pattern #5 2 2

Hall sensor | sensor pattern #6 3 3

Process Frequency (kHz) 20.0 20.0

Correction parameter of rotor angle 04 0.4

Default counts of carrier interrupt 300 300

Maximum counts of one rotation 500 500

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

Target time until the pseudo speed 300.0 300.0

update reaches (msec)

Rotation counts to start speed 2 2

estimation

Carrier counts at startup 400 400

Speed to judge start 250.0 250.0
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10.7 REBE/NT A —42

rm_motor_hall/Limit of over current

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

rm_motor_hall/Limit of over voltage
BEETRENDETIEEZRELET. FATHIERREICEHLETHRELTLESL,

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

10.8 PWM v 1) 7 RIKBDERE
PWM ¥+ ) 7REEBDEREUTOREBEEERELET,

rm_motor_driver/PWM Carrier Period

FrUT7HIEARERELET

rm_motor_current/PWM carrier frequency
Y UTRARBERELETS .

rm_motor_sense_hall/Process Frequency (kHz)
Fr ) THEBARERELET .

10.9 /LR EFRAEDEERTE

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,

NIV ARERERES A KT, ERRERICEELGE. BEFIRAERN 86%CHKISI ., E—F B YLGEED
HATET . MEDBEEZRDICTA ON— 2 BREEESRETILENHYFET . ZRNINLEREEA
L=56 . BEFMARLES vN\— 2 BIREBEEICHLT100%FATEEY .

rm_motor_driver/Maximum duty
RAKPWM Ta—TFtk, BEEF09375DFFL LTS
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10.10 €4 IN—BRINT A —4
10.10.1 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,

10.10.2 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,

= 10-19 MCI-LV-1 O EBHRIEE 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

10.10.3 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,

%% 10-20 MCI-LV-1 O 4 v i\—4 BigEEESTH

A oN—3BREEE ADC AN EXEE ADC ZiE
oV oV 0
73.51V 3.3V 4095
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10.10.4 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 — -
B 102 HEBEEE Y Sy b, BERESEOBR
*& 10-21 WEADER - EET— % 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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10.11 E—R /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
STHRETRAELTLCEIWL, £, 4BFEZANT,. 7O—TJNBEFEFT EH=H. A—TUHFEL
Da—FHEZHONLDHITHoTLFEIL, HMIX, LCR A—2OFIRGRBAEZSHB LT ESLY,

Pole pairs

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

Resistance

LCR A —A THIET HEDEMRIE. E—2D=ZMHEABUVWDS5, 22&&EY,. JA—T%D4IF
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,

BoONELdRUPLQZEEED 2 —IILDdq8hA VI B VRICRE L TLEZEL, BEFHAYY)—)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,

RICERERBENS ., HRHERHVY[WD]ZROHET, —RMIC, FEEEX EEMEHRICITLUTO L S 4
BRELBHY FT, flE. EREEFOERAR K [HZ) T,

Emf[V] = 0¥ = 2nf¥

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

W Emf[V]
= 2nf

BONHEIHEHY IXEED 1 —)L0 Magnetic Flux IZERFE L TL LY,
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10.12 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,

10.13 FHEH /T 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

10.14 EEMBEAHHE/NNT A —4
rm_motor_current/Period magnification value

BERBHAAI VI EREELT, ERICPWMAHNENE 2 A S VT FEFTRAEZETE S -HDMHE
ETY,
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M. #E720— (7—Fv—F)
111 A A 08

A0

FSPES1—IL DR HE

A EREROMHE

A A7 —RADOPHIE
V—ILRBIEH RO

)ty ML

/ )
.

~
B

4
— \\

—
—

[Board]

< ui?
T
T

—
—
_—

— —

— _—
[Analyzer] I

BIRENSA—E AN

com_ul_mode_systemMDIEN S
E—ADHEE—FEEE

LE D) 0

\
SWODIREEM S
EHADOHEE—FERE

(B0 e 2 RGE

EnEEEREDRE

LE D 10

111 AL VRBIO—Fv—+
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11.2 ERHIEHEFEIZ Y AH0IE

< R A IR >

UAE- WA B4R tH

AN BHREE RN

ERATINERE
VHEEREH

[INACTIVE MODE]
SYSTEM MODE

[ACTIVE MODE]

[5+3eh]

EBRA T EyMBRHESE THERE

FtEsET]

UVWAB B = dod BT 25 2 U -WHE EFR A 7y MR E LI

EFPIHI

FEFSHIE

BRI R A0E

dod EESUVWHEE E

EEREHE

PWM duty & H

PWML < RAE&TE

!< ®

ST

11-2 ERFIEEHE YAALE I O—F v — b
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11.3 REHIEHEFEIZ Y A H0IE

( HREHE R AR Y AR )

[E#nsE B R R EFT B 5T T 7ERR

Bt

[FHE=ET]

ElEmRE S E

(]
SRR

[EF ]

55 6O R 2

O

11-3 FEFIEEHRE YAAHLE I O—F v— b

A
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1.4 BERBEHI Y AH0IE

BEFRBHEENYAHA T, TV T I T7I2EITE PWMEAHEFDNA AV E—F 2 RFI#HEHT
EETBHENYAATYT, TDI=6. RE|YAANIBOETHIAF A TEEEIC PWM B AHIGEFIINA A E—
BUORREICHE-THEY., E—E2~ADHAFFELELTWLET,

( BEF HEY AL LR )

POEGY vk

BERBHEIS—tEVE

I5—RT—5RXtvk

POEGEIV;AHZE I

O

11-4 BERREE YV AALEIO—F r— b
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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
REUSNOERETEYET | S,

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

IS—TEILERE, E—42% |67C0)ZSHBLTLLEIL, I5—HIoDERAENFBAINATINET,
Bl TEALY

EERHRETo>TCH, I 6.7C)SHBLTCIS—EREHERA LTS, IS—ERICEET S

S—TELELTLES BREEMHRELTLLEELY,
RMW M5 fEZEERE L T com_u1_enable_write DEHIRIET., NIA—FZEETHZIFT,
3. REES AL com_u1_enable_write ~NOFEDEZTMAZAI VI, NSA—2DE

FRAALY KEDIZE, RBORBUMENEICBELET, UTOLS I2x
LTS,

com_u1_enable_write Z&xENITIZE <
com_u1_enable_write DEEAHZF 2E1TS. Fi=lE. FTILERAAT S
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122 K< HDHEM

1221 RMW IZRRENLEHDENEE LT >TLED

HoTINTaTSLDERFITo1=1BE. EJL K#IZ src/application/rmw 7+ LA —RIZER SN % Map
T74IL%ERMWIZEERL, YO T TOTS LOEHREZEFH T HFEENDETT, COFEEZEKRL
FBE. EHHLPELLRTTELEWNEELHY F9, ML, 65 FSEIIZEL,
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HACHEALDIEEE
CCTR, IAaVERERICERT S MEALOEESE] (COVWTHBALET, BEIOEALOEESTEICOVTIE, ARFa1 AV MSLUTY

ZHALT Y ITT—rESBLTLESL,

1. BESARK
CMOS &SN YKL DBRIFFHERHLZLAIF TS, CMOS 2R IFHVHERICE >THY — MEBHIRZE LD LAHY FT., EROR
FORICIE, BHAHFRAICEALTOIEBED FL—OIH DU —X, EBHOREM. 2B/ —XGLEEFAL, AL TIEICETT—
Z2EBLTLESL, TSRAFYIREICKELEY., HFEHo:Y LAVWTLESL, Tz, CMOS &G EERE L=AR— FIZTOWLWTHEHDIE
WELTLEEL,

2. BREBEABROLE
BREARKL., HROKREEIFETT ., BRFARKICE. LSIONBEBOREITEETHY . LOXRIDRELEIHFOKREETETT, SE8
ey MEFTY Y FFHRGOBE. BREANS Y Y FBEMICHRL2ETOLM. HFOREIRIETEFERA., BRRIC. RB/T—F >
ey MEREZFERALTY 2y FTA2RRDGEE. BREANS LY OIS —EEEITET HFTOHME. WTOREERIAETETEE A,

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

4. RERHFONE
KEAHFIE, TREAHFOLRE] ITH->TRELTLEE, CMOS #RDANHFDA VE—F VR, —fBIZ. N(AVE—F VR EHS
TWFEY, REARFEFRBKETEESES L. FERRICELY. LSIAZO/ 4 XMEMEh, LSIRFBTEEERNRNF-Y . AHESLRE
ENTERBEEECIBILHYES,

5. 4094221 T
Yty hEE, 70y IRRELEEZ. Uty FE2ERLTCESY, TOJSLRTRO/ 092 YEZRE, UVEBZEI/ DY INRELL
BITYYBRZ TS, Yty M. SMEBRIET (FRENBRRER) 2RV 097 THELERKBT 5 ATLTIR, 709 IH8+2RE
Liztk, Uty FEBIRLTLESY, £z, TS LOBRPTHRBRIRF (FIFMBRIEEE) 2AV:I/0v YV EZ S5, 1Y
BAEDIVOVINHRRELTHDEIYBEZ TS,

6. AFAIHFOENMKER
AN/ A RORGFRIZKDBEREALRBEOREICHYFTIOTEELTLEEL, CMOSERDAAN/ 4 X EITEEL T, Vi (Max.) »
5Vin (Min.) ETOEEBIZELEFEDLSWIEEE. RBELSISECTBRNIHYET. AALRILLPEEDEEIFEEAA. Vi (Max.) H5 Vi
(Min.) ¥TOMEEZEBT 2BBHMPICF 2T /A XBENALTNESITHERLTLLEEL,

7. UY—=TJF7FLR (FHMEE) OT7IRELE
YHF—TF7 LR (B#48E8) D77 ERZ2IELET, 7 FLRSEEICIE. [FEOMEHERICEY oA TVNS YUHF—TF7 FLR (F#%E
) ABYET, ChoD7 FLRETIEALEEZOBEICONTIE, BETEFFADT. PP EALBEVESITLTLESEL,

8. HMEDMEEIZDONT
REZORGIERICEFTLHHEE, BARBEILICVRATLIHMERABRERBEL TSV, ALIL—TDOIA I THRENES L, TF5Y
DAAEY, LATIMRE—VOWEREICLY . BRUBHEDOEET, HHEE. BIEY—C0. /A XTHE. / A XEHELENELDHEN
HYFET, HEMNESHRIEFTIHEE. BLAOBERTLITORATLIBERBREEHBL TS,



—
—

1.

12.

13.
14.

IEE

=]

AERICERESNEER, VI LIz T7ELVIALICEET 2ERIE. FERUSOBEN. EABIZHBETIHEO0TT, BE, YVI+LIzT7H
KUThSICEET HEREMEAT 158, BEHROBERICHE T, BEHROBE - SDRTLERIFCESL., ChoDFERICERELTELEE
(BEBRFELEEZBVTNICELEBELEAET., UTRLTY, ) ICEL, Ik, —UZ0EEZZAVEREA,
LUHBMBFLEAEHICEHSALERZT—42. B, £, 70554, LTIV RXAL, GREBRHIZOEROERICER L THRE LIE=E0HHF
. BEREFOMONMMEEIZHTIBEELREIALICETIHEICONT, SiE. ALORIEETSINTEEL, £-EEEZESILOT
EHYFEEA.
Lild, REHICE DT LUHFLIE=BDOHHE. SFETOMOMMMEELZASHETILOTEHY FRA,
LHBRERAFRAALESOMEA, Wi, KT, AA. BFZOMOTAEZETSCHEY. E=BERFORMOMNAICET 5/ o ANREL
BBBEE. AT LU ARBOHHS L URBEEEHROFEZCENTIT>TLEEL,
LMBRE, 2WFLE—DEMHT. duE. RE. HE. UN—RIUTPZTYLS. FOM. FTETDIERLEVTLESD, MIHE. &
T EBH UNR—RIVCZFYIUTHFICKYELBEICEL, Sk, —UZ0EFEAVERA,
L, SHBRORBEKEE NEEKE] LU TBREKE] ITHELTEY. EREKER, UTITRTARICESNMEASADE I LEZER
LTHBYES,

BHEKE: aUFEa—4, OAHEE. BISHER. SRR, AV, RE. THEEM. N—VHL#sE. EXAOKRy b

EmEKE  EXEHE (BBE. BE. M%) | KEHE (ES) . KFEEEKSE. SRIERESR I TL, SBREHHEES
LB GIE. T—2 P — FEICKYSIEEME. Harsh envionment MIITEFZEEEL TS HDEKRE, BiEES - BRICAZTEREITAREDOH D
HER - SRATL (EGHBEE. AMKICHEOGAAMEATIL0%F) [ L LIEERUYPMNIBEEERESEIETIOH LM - VA TL (FHHESE
L. BEDHME. RFARECRTLA, MEBRHEHSATL, TS5V FEBEIRTL, BEEHES) ITEASAIILEERLTELT. Thbod
ARICERATAICELEFRELTVLWERA, EZ, SHABELTVEVARICEHMREEFALLZCLICKYVEENELTEH, BHHIE—VTDE
FEEVWERA,
HoWwBEBHRURE. MIHENSDREMEE 100%RIESNTVEIHITTEHY FBA, BHN—FIz7/ VI bz 7HRACEEF2Y
T A RMENMEARAENTVNEZEDEHYETA, ChITE-2T, S, X1V T RBUELIIEE (SHARFTESHAUSAFERIATL
BVRTLIZRHTBARET VR - FEFAZEHFTA. CHICRYFERA., ) hDELIEEZESILOTEHY T€A. Sitld, HHERF
IS HRENEREINEHOR D VA TLN, FEAHE. BB, IMILR, FE. NnyvFoF. T—20OBEEEITEFOMDORELBAT
B (THEHBMHME] EOWET, ) ICE-TEEEZHLRVILERIILERA, Litld, BBEMBICEELEZIECNICEEL TELBEIC
DT, —YIEREZAEVERA, T, ERCEVTRHONIBYICENT, RERBLUSEHAN—FYIT 7/ VI I 7ERICDONT, B&
HHELUEBEENEDERICHET I2RIMLSVICE=ZEDENERELLEV I LORILZEZED. ATELERTOVNEIRIELITVELEA,
LUBREHEAOEE. RHOHGHER (F—2Y— b, —H—X3=a7I. 7IUr—>ar/—b, EEUENV Ty YICRED THE
ETFNAADFERLO—BMGEIESRE] %) # CRBOL. YHMEETIRAER. BEESRETHE. K. REFHZTOMEEEED
HERNTIHEACESL, EEEHOERAEZBA TEHARECHEAINEBAOHKE, BBEDFEASLUERICDEEL TIE., StE. —
ZTOERXEAVERA,
Lk, BHBERORESIVEBEORLICEHTVETH, FBARURIHIBETHENFKELZY., FAEKHICK>TIKEREAELEZYTS
BENBHYET, £z, BRERE, T—2 2 — FHFIZBEWVWTHIEREM. Harsh environment RITERZEFRL TV DL DERE. MKGTREGE
ToTEYERA, RICHUHHIOBEEIFBBENELCEBEETHoTH. ABER. AKEHTOMUSMNETEZELIELVELS. BF
BROBEICHBT, TRES. B REH. REBEHLEAZFOREEFSIVI DU TNEE, BEFROEHE - DA TLELTOHRRIEZ
ToTLESL, IS, Y422V T b7k BRTORIIZRE L. BEHROMEE - DATLLLTORERIIZEEHROEETIT-T
CFZEly,

. BHARORBEESHFORMICOSELTL, HAENLFEAHERBOFTEMEE (LS, CERICKRLTE. REOVEDEE - A

EHEIT D ROHS HERE. ERASNIBREREERETHRPENI A, MDD ETISEET DL S THEACEEL, MDEREEFLANI &I
FYELCHBFICHALT, k. —UZ0EFEZAVELEA,

. BHARBIUVEMEERNOESSLCRAICEYEE - A - REZZLESATOIHE - DRATLAICERAT S LRTEEEA, BHEGS

FUBME#N., REFLEBESETIHEAE. MEAERWIEESE] TOMBRELSSVERSNINEOHLEREEELREETL. £
NEDEDHDETHITRVDBELGFHREET>TILESLY,

BERASHAREESBICETFINIEAICE, FACHEFKE=ERICH LT, RTIRETHNBOEFHERBATIEEEZRESbOEVVZLE
ERS

AEHOEMEE—MELHOXEICEIFANDORFEERDIC ELGCEHILFBERI S EEHELET,

AERICEHIA TV IRARFLFEHBRICOVTITRAGRNCENELL L, YHOEEELEETTEHEEE S,

1 RBERICBOVTEASATNS TE#] & LAY R TLY FEZIZABKRSHELVLRYR T FOZ) RBASUAEREN, BENIC

XBRTISHEVNVET,

F2. RERICTEVWTHEASATNS TE#HER) L F1CEVTERSI-LHOME. HEHKEVWVET,
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