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RX26T RAM48KB /A\—< 3 > (R5F526TACDFM)
RX14T (R5F514T5AGFM)

WEYITHTT
K7 T)Vr—230/—bOREY I b 7ETREICRLET .

(RX26T RAM64KB /A—< 3 V)

e RX26T MCBA_MCILV1_SPM_LESS FOC_CSP V110 (IDE : CS+R)

e RX26T_MCBA_MCILV1_SPM_LESS _FOC_E2S_V110 (IDE : €2 studio k&)

e RX26T_MCBA_MCILV1_SPM_LESS_FOC_1SHUNT_CSP_V110 (IDE : CS+kR)

e RX26T_MCBA_MCILV1_SPM_LESS_FOC_1SHUNT_E2S V110 (IDE : e? studio k&)

e RX26T MCBA2 MCILV1_SPM_LESS FOC_CSP V100 (IDE : CS+ER)

e RX26T_MCBA2_MCILV1_SPM_LESS_FOC_E2S V100 (IDE : e?studio k&)

e RX26T_MCBA2_MCILV1_SPM_LESS FOC_1SHUNT_CSP_V100 (IDE : CS+iR)

e RX26T_MCBA2_MCILV1_SPM_LESS_FOC_1SHUNT_E2S_V100 (IDE : e?studio kR)
(RX26T RAM48KB /A— 3 V)

e RX26T MCBC_MCILV1_SPM_LESS FOC_CSP V100 (IDE : CS+ER)

e RX26T_MCBC_MCILV1_SPM_LESS_FOC_E2S V100 (IDE : e? studio k&)

e RX26T_MCBC_MCILV1_SPM_LESS_FOC_1SHUNT_CSP_V100 (IDE : CS+iR)

e RX26T_MCBC_MCILV1_SPM_LESS_FOC_1SHUNT_E2S_V100 (IDE : €2 studio kR)
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e RX14T_MCILV1_SPM_LESS_FOC_CSP_V100 (IDE : CS+kR)

e RX14T_MCILV1_SPM_LESS FOC E2S V100 (IDE : e? studio ki)

e RX14T_MCILV1_SPM_LESS 1SHUNT _FOC_CSP_V100 (IDE : CS+hR)

e RX14T_MCILV1_SPM_LESS 1SHUNT_FOC_E2S V100 (IDE : e? studio ki)

Renesas Flexible Motor Control Kit & RX14T CPU ;R— RRIITE Y LARY MLEHIEY 2 b7

R0O1AN6858JJ0120 Rev.1.20 Page 2 of 114



RXZ73) KAMABRPAE—2DEUH LAY kLI - MCK F

BR

L BT e e e 4
2. BB IR o e e e e 5
2l B R IR ettt ettt ettt 5
2.2 INT R T I B oo et e e ————— 6
B T A U R I N A R et 12
31 HU T TOT S ADE I U O Rt BB E A oo, 12
3.2 ANAlYZEr FBFNE RMT T 7 A Il oottt ettt ene et n et eneaenas 12
3.3 ANalyzZer BRI 2 B .ot n ettt 14
B4 RMW UIERAE .ottt ettt ettt e e et e n e 15
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1. BIE

K7TV5—30/— IR RET4H 0 FA—FMCU)EFEAL. XKABERHBE—2EA
2 MIVEICEREIT A > T T O S LDFERAEKICOVWTHET A EFBMELTVWET, YT
70455 LIFE—2H#EBADF v +(Renesas Flexible Motor Control Kit )& #iAEHE D E T, E—4 4
BMETSCENTEFET, £, E—FHlEBIFEIIE Y —IL TRenesas Motor Workbench] [Zxtis L TH Y
MCU ORET— 2 HEEP, E—2FHOI—HF (22T —XU)E LTERTTRETY ., o0 70d3
L) MCU #EEZI Y HTHO, FlEDEIYAABEKRGEEEZSHRIEC I LT, HHT S MCUDEEPLY 7
O 7REREDSEL LTITERCESL,

PC CPU Board

TG

Renesas Motor Workbench

Motor

Renesas Flexible Motor Control Kit

1-1 Ho7070535 L% EHALE-EFRE
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2. FRIRR
2.1 EpFRERRIRIR

RK7T)r—23 0/ — bRV I b 7OREBREEZR2-1. K22I12RLET,

£2-1 N—Foz70ORREE

por ]

ERSM

Ed =1 RX26T RAM64KB /\—< 3 > (R5F526 TFCDFP) /

/| CPUR— FE% MCBA: RTKOEMXE70C00000BJ
MCBA2: RTKOEMXE70C00001BJ
RX26T RAM48KB /\—< 3 > (R5F526 TACDFM) / RTKOEMXE30C00000BJ
RX14T (R5F514T5AGFM) / RTKOEMXH30C00000BJ

A nNn—2KR—F Renesas Flexible Motor Control Kit [E]##

48V 10A BLDC B4 v /\—4 ;R— F(RTKOEM0000B12020BJ)
£—4 R42BLD30L3 (MOONS'#)
oY L

£2-2 Y7L T7OREEE

IDE/A—S 3>

RXATY—hk-avI7445L—%

V—ILFz—/N\—D3>

CS+ : V8.10.00

(RX26T RAM64KB MCBA,
RX26T RAM48KB)

CS+ : V8.13.00

(RX26T RAM64KB
MCBA2)

CS+ : V8.14.00 (RX14T)

NR—232 2180

(RX26T RAMB4KB MCBA, RX26T
RAM48KB)

N—2322250

(RX26T RAMB4KB MCBA2)
N— 3> 2.27.0 (RX14T)

e?studio : 2023-07
(RX26T RAM64KB MCBA,
RX26T RAM48KB)

e? studio : 2025-04
(RX26T RAM64KB
MCBA2)

e? studio : 2025-10
(RX14T)

e? studio 75514 VR

CC-RX : V3.05.00
(RX26T RAMB4KB MCBA, RX26T
RAM48KB)

CC-RX : V3.07.00

(RX26T RAMB4KB MCBA2,
RX14T)

CHEA. By R—bIOEFEL TR, BHEZRTHHEICEAVEHECEEL,
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222 RX26T/RX14TCPUAR— KDty b7 v

RX26T CPU 7/R— F(RTKOEMXE70C00000BJ), KU RX14T CPU 7h— F(RTKOEMXH30C00000BJ)MD %
EAEICDVDTHBALET, MCI-LV-1 DERIZ. RX26T/RX14TCPUR—FZZLRAL I ENTESE
Y. Ffeo YU TULTOT S LEEETAT-HDEHF. MC-COM it AinF. ST Y a—FHkA PG

HmFNRABRSNTVET,

A oNR—32R—Faxs 4

(INV2 ) 1

L) 7IVEER
a4

ey FRSvF
RX26T

PMOD

Pl AR JL—7R—IL

AR—FKaRrs 4
(INV1 F)

2-2 RX26TCPUR— K& BT —R
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A N—BR—FaR943

(INV2FR) A IN—AHR—KaRs4
‘/m\, (INV1 )

)T IVEER
aRI43

RX14T

NEIR(IF

USB type—-C
AR5

PmodAARJIL—7rk—JL SPIHR/L—iR—IL

2-3 RX14TCPUR—FEM VB TI—R
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223 A UHR—FKFNNvAH

X 2-4, K2-512RTBYERRRIZIEA VAR— KT8y HEE E2 On-Board(LLF. E20B)AEH S TH
Y. RX26T/RX14T D TOT S LNDEZMZILE20B ZRAVTITVET, TOJVSLEZEEHRZ 155,
2 VN JP11(RX26T)/JP8(RX14T) A —TIZL, CPUR— K& PCEUSBYy—JILTHERLTLE
&LV, E20B (X E2 emulator Lite HE DT /Ny HE L THEEL T T, HABRAREBEMWI X L e? studio)d 5 L
X75vsa7a4d5 305 Y—IL# A& Renesas flash programmer 73 &) 5 #E#i9 B R ICIXERE R
(XT/8y HCY—IL)DFELEIL TE2 emulator Lite] EERFE L TITHIALCLEELY,

TRTSLEEEHMAT-EIE. CPUR— REEESES7-6HIZ JP11(RX26T)JP8(RX14T) &3 — kL
TLIEZEL,

JP11
F—=Tv: FR—FTRYITAED
Ya—b: FUR=FTFRY RN

FrR—FT/3y 7iF USB iF

JP8
A= FoR—EFNRvEED
a—bk: FoR—FFIN\y HES

AoR—KFNRyHBAUSBiRF —

2-5 #FR— FF/8y H(RX14T)
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224 R—Ka1—HA42471x—X
RKORAFLODR—FA—HA 2T —R—E#KR23IZRLET,

%23 R—Ka—HA4248T7x—R

" B AR ITT—REN G B BE
BRI R 2 —L(VR1) EEnRERREA (T FOJE)
START/STOP E LA A Y F(SWT) E—47 EERAR/=EIES
ERROR RESET Ty aRA yF(SW2) IS—RKENCDERES
LED1 Lo LED - E— 2 [ElERkF . RAT

- ZIERE  GHYT
LED2 L2 P® LED - ISR RY4T
- BEENERF : JHLT
LED3 AL/ LED KEMA
RESET Ty a XA v F(SW1-CPU VRATFLYEY b+
R—FKLE)
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225 [iDKEE

RVRATLTHERT DAHNEELBDHEDRY B TER24ITRLET, 4o TNTOTS LTI,

AX— bk -aAVIT 45 L—4 %#E-> THEDHEE

ZEly,

SEZITOTUVET, EMICDOLTIX, 512 %8B L TK

& 2-4 AHNHkee & BN

pARE R0 A
1V~ BREEAE S12AD
EREEREAEAAR(TS 07 S12AD

START/STOP R ILARA v F

I/O Port (Input)

LED1 s KT/H AT il 8]

I/O Port (output)

LED2 g KT/H AT il {E]

I/O Port (output)

LED3 4T/ HLTHIE (RX14T D H)

I/O Port (output)

U HERAIE S12AD
W HBERBIE S12AD
1>y MEMERBLERA) UHERAE S12AD
PWMH A (Up) .~ “High” 795747 MTU
PWMHH (Vo) ~ “High” 79547 MTU
PWMHAH (W) .~ “High” 79547 MTU
PWM YA (Un) .~ “High” 795747 MTU
PWMHAH (Vo) ~ “High” 79547 MTU
PWMH A (W) .~ “High” 795747 MTU
BERBHEDO PWM BAEIEAAN POE
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3. VA4V YRE—FAAF

A ZE[d Renesas Flexible Motor Control Kit £ 4> L TOS S LEZFALTE—S2 ZREIT S0
499 RAB—rHA KTT, Renesas Flexible Motor Control Kit d7R— FE&E . E#IZRS L TIX MCK-
RX26T —H—Xv=a7J/)L (R12UZ0111) . MCK-RX14T 2—H#—X<v=a17JL (R12UZ0192) %#5H
{f2&Ly, Ff=. Renesas Motor Workbench (RMW)®D & A A EFEMIZ DL TlX., Renesas Motor
Workbench @1 —H#—X<7=a17JL (R21UZ0004) #ZBBL=&Ly,

3.1 o7 TAasSLAnSAYrO—FK - Z2E2AH

M WEBHA kS AOO—RLIzY>T)LTOS S5 L%, IDE 2 Renesas Flash Programmer %
FALTCPUR—F®D MCU IZEEFRAATLEZE W, TOJ S LOEZAHKEIEIDE RU Renesas Flash
Programmer QO ERERBAEEZ SR L T &L,

BH. EEAHDEEIZIEL CPU R— KD JP11(RX26T)JPS(RX14T)C ¥ VDR EE [HoR— KTy
HE ICEENBETT, JPI(RX26T)IPS(RX14T)C ¥ VDR EHEIFX, 27 V45— 3>v/—+
223 A VR—RTFNYHIZRESIATVWETOT, TSELLESW, BH, EESAANTET L. PC LK
LI=RETOT Ny IRTEAVTIZ, CPUR— RERTY 7 bY 728 55EICHRERRIC
JP11(RX26T)UP8(RX14T)U v UINEEE AV R— KT/ HEM [T HEENBETT,

3.2 Analyzer#&£& & RMT 774 )L

E— 42 H#RER K 18 Y — )L Renesas Motor Workbench] #1—H4 >4 71 —X (EEE/{E1LiE4S. [
REESE) ELTHERALET ., T—42 HIfHBAHEXIE Y —/LIRenesas Motor Workbench] ($#£%t WEB H 4
FEYAFLTLESLY,

Main Window

File Option Help
|
1
i Connection File Information I . d
‘ Analyzer Window
oM COM7 v Clack RMTFile  RX26T_MCILVI_SPM LESS FOC V100rmt  2023/03/20 13:55:41
e Main Window
Status Connect -- USB Serial Port Map File RMZET_MCILVT_ =
5 13 i 5 inder
Configuration Select Tool rite §i# Commande: ta
cPu RX26T =
L ACLELEReEIEN  Variable List | Alias Name
Motor Type Brushless DC Motor = Variable Name Ver Data Type Scale Base K7 Read W7
contral Sensarless vectar contral (Speed cantral) B s 552 ecimal Il
INTE ecimal ¥
Inwerter RSSK for Mator Easy A -

Lrpm | FLOAT
INT8

UINT8
. UINTE
Name Date Modified size I
e RX26T_MCILV1 SPM_LESS FOC_V100.rmt 2023/03/29 33 KB UINTE

# Project File Path  Ciworkspace\RX26T_MCILV1_SPM_LESS_FOC_E25_V10Mapplmw

UINTS.

3-1 Renesas Motor Workbench 41§
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E— 2 HIEBEFTIE Y —)L [Renesas Motor Workbench] D{FELYA

e Y—LFAaY UV LY—LEBBLET,

® Main Panel ® MENU /A—MH 5, [File] — [Open RMT File(O)]|Z:#iRL £,
TJAYCY FITALTD MW I A LT RIZHSD RMT 77 A ILERHAHET

® “Connection”® COM THfrShf=Fv FD COM ZZERLFET,

® “Select Tool'EIE D “Analyzer’h2 > & 1) v L. Analyzer BREEE 2R ~LFET,

o ‘RMWUMEFZRICE—42ZBBSEET, EEHIF34E2SBILEN )

RMT 274 )L &I

® RMTZ774J)LEIE, RMW I [CTEFE/REL-BREEREZEELE-77M4IILTT,

® RMT 774 INICKRIEEREFRET DS ET, UBIIRMT 27/ ILZREVELCRILCIREZERXTTES
ElR

® TJOUSLODT FLRABRAZEEEINF-BAK., TOJSLOEIL FTERSNI- Map 771 LD
HRAHETN, RMT 274 ILEBEREFELTLEEL,
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3.3 Analyzer EEFZ#H—%

RMWUIERRFOANTREH—EEZR31IZRLET, BHE. CN5DEH~DANIEX
com_u1_enable_write [Z g_u1_enable_write LR LEZEZFRAALEBEICE—FED2—ILHOXIET 5%
BARBREN, E—2FIHICERINET, 2L, )DMFTF o -ZEHIT com_ul_enable_write IZ{&k#F
LEHA,

# 3-1 Analyzer EEFBEANRAZEH—E

Analyzer #$8e A hRZEH & it ABE
com_u1_sw_userif (*) uint8_t AR TI—RRAYF
0: RMW UI{ER (default)
1:/R— K UIERA
com_u1_system_mode (*) uint8_t AT— hEE
0: Ay TE—F
1:SVEF—F
3: kv b
com_f4_ref speed_rpm (*) float HRERTE BEHA) [rpm]
com_u1_enable_write uint8_t A—HFANPEEHRE Sz 2
g_ul_enable_write £ EH—BTALT—4 R

RISGREFHOBE T ZTORICEHANT S LDBVERLBERERD—EER3-2ICRLET,
Analyzer #EETIRTZRTT SR PERDEZHRHALERIZSEICTLTLEEL, —BIZRVERDFMIZD
WTIKS15ZBRL TSN,

£32 U LREEFHEITEER —E

UYL RAREHHEEZELHEL it S

g_st_sensorless_vector.u2_error_status | uint16_t IS—ART—4RRA

g_st _cc.f4_id_ref float d B ERIERE [A]

g_st _cc.f4_id_ad float d B ERIRHE [A]
g_st_cc.f4_iq_ref float qEERIERIE [A]
g_st_cc.f4_iq_ad float q B ERELIE [A]

g_st _cc.f4_iu_ad float U MBEREHE [A]
g_st_cc.f4_iv_ad float V BEREHE [A]

g_st cc.f4_iw_ad float W HEREHE [A]

g_st cc.f4_vd_ref float dEEEIERE [V]
g_st_cc.f4_vq_ref float qEEEIERE [V]
g_st_cc.f4_refu float UMBEEERIE (V]
g_st_cc.f4_refv float VHEETESRE[V]
g_st_cc.f4_refw float W HBEEERE [V]

g_st sc.f4_ref speed_rad_ctrl float HEERE EWA) [radls]
g_st_sc.f4_speed_rad float RERMHE EWA) [radls]

R0O1AN6858JJ0120 Rev.1.20 Page 14 of 114



RXZ73) KAMABRPAE—2DEUH LAY kLI - MCK F

3.4 RMW Ul ##4E

3.4.1 Analyzer #2445l

Analyzer #EeZERAL. E— 2 ZEETHHZLUTITRLUET, #EEE,. “Control Window" TITWLVET
“Control Window” M &£#llZ. TRenesas Motor Workbench 1—H—X<v =2 7/JL] #5BLTLEELY,

MERE T, FEIL—TEREFEELO>TVES, UTESEIC, BEZRBL TSN,

(@ E—4ZMEERIHED

@ “com_u1_system_mode”. “com_f4_ref speed rom"DW?HRIZ‘F = v I"HNA-> TS & EHER
ERR
Fe S EE5EE £ “com_f4_ref speed_rpm’D[Writel##IZA DT 5,
“com_u1_system_mode" D [Writel{#(Z“1"&% A 1T %,
“Write"/R 3 > &9,

®OO

@click “Write” button

Control Window /

[A% Read [ write 5 Commander (®) Status Indicator One Shot

(MDcheck

Variable Name Variable Meal Data Type Scale Base R? Ready W? Write Note Select

com_u1_system_mode INT8 Q0  Decimal ¥ 0 ¥ |1 D —— @wﬁte “1”

com_f4_ref_speed_rpm FLOAT Qo Decimal ¢ + | 1000

0
com_u1_sw_userif INT8 Q0  Decimal ¥ 0 0
com_ul_enable_write INT8 Qo Decimal & 0 1
g_u1_enable_write UINT8 Qo Decimal & 1 0

@Write reference speed

\ZUEIEEIEE Variable List | Alias Name

X 3-2 E—4MEEDOFIE

(b) E—4%EFLETED
@ “com_u1_system_mode”D[Write]#&IZ0"E A HT B,
@ “Write"R4 Vv &#T,

@click “Write” button

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

X 3-3 E—42FILEDOFIE

R0O1AN6858JJ0120 Rev.1.20 Page 15 of 114
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IEFEF-TLE-E= (TF5—)
@
@ “Write"7/R4 > &## 9,

()

5aDNE

“com_u1_system_mode”D[Write|f#(Z“3"# A HT 5,

@click “Write” button

Control Window

[A% Read

@\ Write #5 Commander (°) Status Indicator [ One Shot

Variable List | Alias Name

Variable Data
Variable Name
com_u1_system_mode

R? Read W? Write Note Select

v 3 <= (Dwrite “3”

Variable Meal Data Type Scale Base
INT8 Q0  Decimal ¥ 2

3-4 I S5—MBROFIR

R01AN6858JJ0120 Rev.1.20
Jan.30.26
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3.4.2 User Button #ge121E 451

User Button #8EZEAL. E—2 #&ETEPZEZUTICSRLET, Hl& LTRET 21— K2 VY
CDINTATSLORMT 274 ILIZEENRTULET,

3-5M &

TS EREHEHTHST S5 FILT D

JICERETAHET, REVERT LIS EFUENDNYEDLY FT,

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

Start/Stop (Speed Control)

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

o EEHES
36D&L

3-5 E—S0DEHFIE

EEYD
SITRETAHET, BEEFTEAAL, K2 VERIT CETHRERRNIEETEETY,

User Button <Speed Control> = B

Speed Control

Execution No. 0

Speed Reference 1000

Execution N Sequence N Variable Name Command Value Display Description

o ____Jo ] comi4rcfspd 1000 | Speed Reference

3-6 REHETOEE

R0O1AN6858JJ
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343 T UH—HEEEREN
AT S —HREE A L= GIEHIE -

(Commander MFZEf)
@D Control Window ®“Commander’R 4% > &9,

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

@ Commander 74 > KoMt EANBDT“Send Check’ R2 VL, T—2 DiE(
HRT 5,

i
ot
i
R

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

Send Check

BINOEEBERARTSND,
F£5 Commander

@ New @ Open

\WENRETERS  Result List

Stop The minimum of Time = 40ms

® OpenhR4 2% L T Position_test.csv'EFHAHAL, LEFIEE— FIZEREL.
com_u1_system_mode [Z“1"& & EAH<Write> K2 V&L, SUE—FIZT S,
E—2HERDFHEZRBT S,

@ Commander 74 » FoD Start’h% v &H T &, —7 V REELERET 5,

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

V\EIPEIER  Result List

Connand Loop_Count losrpIime(s) et \clzga,?;e,refipositionfdw com_ul_enable_write
1 v s 1000 T 1000 720
2 |alw T T 100 0
3 |alw T T 100 1
4 aAlv T T 300 0
R0O1AN6858JJ0120 Rev.1.20 Page 18 of 114
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3.5 R— K UI#EE

351 A—4HA423T71—ADYPYYEZ
AKYoTFLTOrS ALK, RMWUI Z1—H A 27 —RELTEHEELTWET, R—FUIANEET
HIBEE. UTOFIEIZH-THYEBEZTLEELY,

“com_u1_sw_userif” QW?IHIZ “Fzvo” NA>TWVWSI L #HEL, [WritelfiIZ “17 ZAHT
%, “Write” "2 > &#9,

Q)click “Write” button

Control Window

[A% Read [\ write fi5 Commander (©) status Indicator [ One Shot
@check
Variable Name Variable Mean Data Type Scale Base R? R§ad W? Write Note Select
com_u1_system_mode INT8 Q0  Decima ¥ o
com_f4_ref_speed_rpm FLOAT Q0  Decimal ¥ 0 ®Wr|te “1”
com_f4_ref_position_deg FLOAT Q0  Decimal ¥ 0 /
com_u1_sw_userif INT8 Q0  Decima I\¥ o .1
com_u1_ctrl_loop_mode INT8 Q0 Decimal ¥ 1

com_uT_enable_write INT8 Q0 Decimal ¥ 1

3-7 UDYYBEZDFIE

352 E—4EHFIL

R—FUIBXE—2DREEFLEZS N—FHR—FO SWIHSDAAR—F UN)ZK>THIEILFE
Fo SWIIZIZRAR— YL TON, A2 IL—THT. HFZTHEH. ONLRILDEETRE—
AAYFHAHEINTNESEHIEL., HIZTOFF LARILDEZFE—2 BT HEHBLES,

353 E—HHEEImEEETE

E—AOEEEEREREBEIXA VN—2HR—FOVRIOHAE (7FrOJfE) ZADEHRTSHI&ITED
TRELES. ADEHEINT= VRIDIEIKX, UTDORDE S, BEEERETESE LTEALEY,

*®3-3 HEREOLHL

IHE H Lt
($551E : AD ZEHa(B)
E¥nEEERIE Ccw 0 [rpm]~2400 [rpm] : 07FFH~0000H
CCw 0 [rpm]~-2400 [rpm] : 0800H~O0FFFH

R0O1AN6858JJ0120 Rev.1.20 Page 19 of 114
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4. Y22 b7
4.1

JYIRIITARYY

RKORTLDY 7 b7 OEREHRETRISRLET,

K41 UG LARYG LY 7 bz TERLEH

IH B

EES

HE A=

N9 LI

T— 2 Hl{EEE /fF1E

SW1DLARJLIZKYHE (“ON”: HlfEEIsE
F=IERMW M5 A A

“OFF” : {=1k)

B &5 FREAB LI B R UYL

ARNEE DC 24V

Fv ) TRIKH RX26T: 20 [kHz] . F+ ') 7R : 50 [ps]

(PWM) RX14T (2 4 > +): 20 [kHz] . 3+ ) 7B : 50 [us]

RX14T (1 &4 > k): 10 [kHz] . 3+ ') 7 EH : 100 [us]

Ty REA L RX26T: 2 [us]
RX14T: 1 [us]

EfmHAR 1 vy MERERBEARK. 2 0v Y MEREFRBHAK

HEEH (BER

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

HEER GRE)

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

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

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

=12 L. 600 [rpm]LAFIZEEF— TV )L— T TERS)
2 il 1 R [E 5 K 4K ERHER : 300 [Hz]

EEHER : 3 [Hz)]
FEBEHER : 1000 [Hz]
MEHER : 20 [Hz]

BE1E LA | 2 (-optimize =2) (T 74 L FERTE)

1L A ik a—F - Y4 AEROF#IL (-size) (T T4 )L FEETE)

fREEfFIL IR

LUTOWITIhIDEHDOR, E—2GIEESHS 6X) 2FT70 T4 7127

%)

1. BHEDERD 3.54 [A] (RX26T). 2.4 [A] (RX14T)ZiEE (BERHIEHELTE
)

2. A VN—SBREEHN 60 [V]ZHE@ (ERHEHBHTER)

3. A UN—SBHREEMN 8 [VIERE (BERHIEELTER)

4. EIEREREA 4500 [rpm]Z 8@ (BiRHIEEH TER)

SNERM D DBERBREES (POE) RUHAMEREZRE LI-BE. PWM A
WFEFRTIT4TITTD

(F]
&,

1. EUoH LAARY FLGHIETE—42 ZETIHEF. 600 [rpm]& YU E D EELEEEREZREL TS

RO1AN6858JJ0120 Rev.1.20
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42 IO THER

BTN TATSLIET IV r—2avBEE—REDa—I)L. AX— k- T74 5 L—4THERSH
TWET, A—NBRETET7 TV S—2 a3 VBN LIETRZZH., E—2ED1—IILAFIHEITONET,
HWEBADHAIFAY—F - a2 745 L—42FZNLTITo2THEYET,

421 LHRER
VI+zT7DEEERER41I12RLET,

Set user command

Manager Current Speed
& control control
Volt error Flux
Modulation Opl damp
ctrl
Bemf
observer

Get Voltage, Current, etc

Set PWM duty command

Output PWM signal Get AD converter data

K41 E—FHEY T O T OEFRER

R0O1AN6858JJ0120 Rev.1.20 Page 21 of 114
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422 F—AREDa1—ILOERK

E—REVA-IIOBRER42ITRLEY, Floo FED1-ILOBEER4L-2ITRLET . I F—
DY EDA—NIMDED 1 —ILEDA VB TI—RITHELTEY, BULED2—LITT—FORIE - &

EETVET,

Mode, Ref value, Parameter, etc

Smart Smart
configurator configurator
Interrupt Interrupt
v Interrupt for Speed cyclic i Interrupt for Current cyclic
Manager
A A A A
Speed Angle, Current
Cyclic Speed Cyclic
A 4 A4 A\ 4
Speed Current Current,
control control Voltage,
Duty
Driver
MCU
access
Interrupt
y
Smart configurator
PWM, AD, etc.

K42 E—FES1—ILDWER

RO1AN6858JJ0120 Rev.1.20
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F42 EDa—IEE

EDa—I) EL: ] =EBE
TIVr— 3B A VB, A—HDERT B 5EE 5.1
IHR—TrYEDa—JL BTN TOTS LERDERELEEDS 1 —ILDA VA 5.2

Jx—RA
ERHFEHES 22— ERAIEICETS2ED 21— 5.3
HEHEES 21— REHEIZBEBTSES1—IL 57
KSANEDSa2—IL AYX—b a2 T4 L= EDEHRICETHIES2—IL | 5.11
AX—b a4 L—4F |HW LAV EDEHKICETIZESa1—)L 5.12
R01AN6858JJ0120 Rev.1.20 Page 23 of 114
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43 T7AIITAILEHER
BTN TOTSLDIAINEE T 7ANEREFR4-3IZRLET,

=43 T7AI) - THILTHER

TAHI | BT THLE 7N ]
5
app main r_app_main.c/h d—HA A VB
mw r_app_rmw.c/h RMW 0 Analyzer Ul RS BA%E %
r_app_rmw_interrupt.c RMW DO EI Y A4 BEHE R
RX26T: ICS2_RX26T.lib/h RMW QEERZ A T3V
RX14T: ICS2_RX14T.lib/h
board_ui r_app_board_ui.c/h R—F Ul B EEHER
r_app_board_ui_ctrl.h MCU {kEF®DHR— F Ul E#E=R
RX26T: r_app_board_ui_ctrl_rx26t_mcilvl.c |MCU{&FDHR— F Ul B EE
RX14T: r_app_board_ui_ctrl_rx14t_mcilv1.c
cfg r_app_control_cfg.h FFUBOO T4 L—3VER
motor_ |sensorless_  |r_motor_sensorless_vector_action.c U avEARER
modul | vector_rx r_motor_sensorless_vector_api.c/h IFr—TH¥ED2—/ILOAPI BAHES
e r_motor_sensorless_vector_manager.c/h IF—THED2—IILOO—HIILERES
r_motor_sensorless_vector_protection.c/h | REMEEDBEMESR
r_motor_sensorless_vector_ KEEBEEORA#ESR
statemachine.c/h
current_rx r_motor_current_api.c/h BERHEMES 2—IILD API BT R
r_motor_current.c/h ERHEMES 2a—ILO0—h )L EREE
r_motor_current_modulation.c/h ERES1—ILOBHTERE
r_motor_current_volt_err_comp.c/h EBEREHEE S 1 —IILOBRES
r_motor_current_bemf_observer.lib/h FEEEA IF— I\ OBEHMEE
r_motor_current_pi_gain_calc.c BERHEES 2 —ILOFKIEHT A4 O EHBERESR
speed_rx r_motor_speed_api.c/h EEHEED 1 —/)LO API BEHUEE
r_motor_speed.c/h HREFREMES2—/LOO0—hIVERESR
r_motor_speed_fluxwkn.lib/h BOWRED 12— ILOBRTEE
r_motor_speed_opl_damp_ctrl.lib/h F—ToIN—TFEUETHIHEBHRESE
r_motor_speed_opl2less.lib/h oY LRGIEHTIY 2 LEEREE
r_motor_speed_pi_gain_calc.c HEFEHES 2 —ILOGIET /4 D EHBERESR
driver_rx r_motor_driver.c/h FSANED2—ILOBEHESR
general r_motor_filter.c/h NAZ L2 EHES
r_motor_pi_control.c/h Pl HI B E &
r_motor_common.h HBESE
cfg r_motor_inverter_cfg.h ANR—=BDaA T4 T L—aVER
r_motor_module_cfg.h HEMES2—IOaArv I« T L—YarvESE
r_motor_targetmotor_cfg.h E—AQOAVT4TL—PaVER
r_mtr_control_parameter.h (2 & ¥ > FD#&) |RMW @ Tuner #EEIZ &L B F 21— U JHEE"
(FIE/ST A —5 FEE
r_mtr_motor_parameter.h (2 v > kD) |RMW O Tuner #EEIC K 5 F 2 —= U J#ER"
(E—B /IS A—AER)
QE_ QE for Motor £ 7 7 1 JL
Motor
src smc_gen AllF& AX—b-AVT4 T L—3TEBEIN-FSA
NRUAPI
[(¥] 1. QE for Motor ™ Tuning #R{TLEBAICEHRINET,

R01AN6858JJ0120 Rev.1.20
Jan.30.26

RENESAS

Page 24 of 114




RXZ27=21)

KAMABRPAE—2DEUH LAY kLI - MCK F

AR—b -3V T74TL—3%FERTHET, ADHERSANEHEICERT S ENTEET,

ARX—b-avI7450L—42F, TRz H FTERT D400 bO—5, FO#EE. SHFHEEEL
ENXREFEREZIOD I b - T74)L (*scfg) ITREFEL. SEBLET, AV T b7 DOREBHAERTE
EHRTIHEES. LTOI7A4ILESBLTLESLY,

“RX26T_xxx_MCILV1_SPM_LESS_FOC_yyy Vzzz.scfg”
(xxx : MCBA & RX26T RAM64KB /A\—< 3 Y Fl. MCBC (& RX26T RAM48KB /\—2 3 VAHZEBKRL
F9, yyy : CSP [ CS+hRR, E2S [d e? studio lRZEMK L FT, zzz: VED 3 U EE)

“RX14T_MCILV1_SPM_LESS FOC_yyy Vzzz.scfg”
(yyy : CSP & CS+iR. E2S (& e? studio fRZEEMKRLET, zzz: YED 3 U HEE)

AX—h AV T4 T L— B TERLEIANTE T 7AIILERETRERIZRLET,

K44 AR—b-A0TA4TL—BDTAHILE - T7AIILEKR 2 v MERERBREAKXDH)

THLE | YT ITHUE | $TITHIILH 2 74 ik
src smc_gen RX26T: RX26T: 12bitADC BE:ERA#E &
Config_S12AD2 Config_S12AD2.c/h
RX14T: RX14T:

Config_S12AD1

Config_S12AD1.c/h

RX26T:
Config_S12AD2_user.c
RX14T:
Config_S12AD1_user.c

12bitADC BE 11— EAHEE

Config_PORT

Config_PORT.c/h

R— FEERERER

Config_PORT _user.c

R— rBEEL—VERER

Config_CMTO

Config_CMTO0.c/h

HHFEEAR CMT BERBRES

Config_CMTOQ_user.c

HIEEA CMT BE 1 —VERESR

Config_ MOTOR

Config_MOTOR.c/h

E—HaUR—3 L FEEEAKESR

Config_ MOTOR _user.c

E—ARa R—3r FEEL-YEHRE
&=

Config_IWDT Config_IWDT.c/h IWDT BE:ZER#EE
Config_IWDT _user.c IWDT BE1—H % ER
Config_POE Config_POE.c/h POE BHEREMES

Config_POE_user.c

POE Bl 1 —EANESR

EREFROMIZ, AX—F - AT VL2 ERAKIC4DDTAHILEINBEBERSNET,

r_bsp : ¥4 7 BSP (BSP : Board Support Package) 7 7/ ILZ&#HFT, ML “r_bsp” 7+ ILFR
D “readmetxt” 77 A IESELTLIZEL,

general : AX— bk AV I A4 L—RERRSANTHBIZERSNEIBRA LI FAINEEHET,

r_config: MCU /Sy 45—, 2099, EYAH, R xxx_Open DERIZHED K54 A\ WELEH%KDa >
TA4TL—23 ANy TIT7AINEERFT,

r_pincfg: EVEREICEAT A2HRLEIFAILEERAET,

R01AN6858JJ0120 Rev.1.20
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5. #EgE

514 77UHsr—30E

F7IVr—2a EBlEa—4H 42027 —X(UNDERE RMW ZFERL-E—2ED 2 —LIZRT 5]
HOBESEREPHEMEDS 2 —ILDNSA—ABHFETH>TVWET, YO TIWLTATSLTIE, A4 2/13—4
R—FDRA vy FER) 2a—LEZFRALTE— 2 #EBHTE2ARXE—FUNE RMW #FER L TE—42 2ER
I HARXRMWUNAEHZ1=8., TNODHRERVMEEZITO-TVET, T, ThoDUINMSE—ED
ERE)/fZIL 4, HIHDOESEREREEZTO>TVET,

511 #H4gE
F7I)r—Y a3 B THRELTWAHME—EAR51IZRLET,

®5-1 7IUr—LavEoOME—%

HRE B
A A A0 A—HFOEBICHLTCORTLERY I BHITRELET,
Ul g AR— KU & RMW D Ul DER, YIYBZEZTLET,
R— K Ul EEFHOETECREG - REZITVET.
RMW o Ul 438 EREET/NTA—2DBE - REZTVLES,

512 Eoa1—J)L¥ERE
ED21—IERRER5-1I2RLET,

Application layer

. Initialize Smart
Main > .
configurator

User interface
—___select _____

Reference value |
Motor Drive/Stop

|
! I
Speed control | >
PG Function ON/OFF, et. : > RMW UI _ i R Manager
|
! I
! | Control
: | parameter
| : set | Other motor
: | module
|
Reference value ! |
N | Speed module
Motor Drive/S |
Board - =, S_m art : »  Board Ul | Gurrent module, etc.
configurator | :
|
o j
51 F7TUr—a v EDEEE
RO1AN6858JJ0120 Rev.1.20 Page 26 of 114
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513 7A—F~v—+
51.31 A A J0E

" A N
\ main() /
LEDH KT

r_app_board_ui_led control()

v—)L FRIBEHEED MEHE
ics2_init()

E—AED21—/ILOMEE
r_app_main_init_motor_ctrl()

RMWAR ZEH D i1t

r_app_rmw_ui_init()

RYTzZ)LENERALA
r_app_main_start_motor_ctrl()

UL

r_app_main_ui_mainloop()

VAIFREITRARIIT
R_Config_IWDT_Restart()

52 A UMEIO—Fr—+

RO1AN6858JJ0120 Rev.1.20
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RXZ27=21)
51.3.2 Ul

(U[pIE:S
r_app_main_ui_mainloop()

BH/NTA—EAD

r_app_rmw_copy_com_to_buffer()

UILIYE Z AL

— /A\\
// \\
_— U — [Board]
T __8u 1 sw_userif //

_—

—
-

RV VV]\\I//

/

RMW UIL3E Board UILEE
r_app_rmw_ui_mainloop() r_app_board_ui_mainloop()

)
-

LE D

r_app_board_ui_led_control()

e

53 UIEIO—Fy—+

51.3.3 HK—FUlnE

Board UI4LIE
r_app_board_ui_mainloop()

\_/

M

E—4DRF— IS
R_MOTOR_SENSORLESS_VECTOR_StatusGet()

L—TE— FIEHRIES
R_MOTOR_SENSORLESS_VECTOR_LoopModeStatusGet()

AT—hrIEDERA VFICLBNE

Y )
N
%

54 FR—FKFUWLEIO—Fv—k

Page 28 of 114
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5.1.3.4 RMW Ul 4038

RMW UILEE
r_app_rmw_ui_mainloop()

( )
\_ J

E—RITR L0

r_app_rmw_system_mode()

E—FDAT—FIRE
R_MOTOR_SENSORLESS_VECTOR_StatusGet()

4 ! ™~
‘ &Y )
\_

%

55 RMWUIEZAO—Fv¥— k
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514 3227445 L—3 3 iER
FIVr—avBTERT R4 L—2a VERERS2ICRLET,

£52 avI49L—L 3 iER—E

T774ILE

Yy 0%

siBA

r_app_control_cfg.h

APP_CFG_USE_UI

Ul D #IHAEER E
RMW : MAIN_UI_RMW
BOARD : MAIN_UI_BOARD

APP_CFG_FREQ_BAND_LIMIT

ERHIE., EEFEOEHERBEA L
EIZ73 5 IR W= D FIRE,

APP_CFG_MAX_CURRENT_OMEGA

BERHEREARREKHO LREHZ]

APP_CFG_MIN_OMEGA

& A KD T RIEHZ]

APP_CFG_SCI_CH_SELECT

RMWASCIOF v RILtL Y k

£53 avI4 T L—L 3 VERVEE—E

R EE
/704 RX26T RAM64KB RX26T RAM48KB RX14T
N—o3y N—o3v
APP_CFG_USE_UI MAIN_UI_RMW
APP_CFG_FREQ_BAND_LIMIT 3.0f
APP_CFG_MAX_CURRENT_OMEGA | 1000.0f
APP_CFG_MIN_OMEGA 1.0f
APP_CFG_SCl_CH_SELECT 0x60 (SCI6) 0x10(SCI1) 0x50 (SCI5)
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51.5 HEK - THIHEHR

FI)r— 3 v EBETA—YH R REE TR —

BExKR54(1RLET, £f-. RMW A FAHLTE—4

EDA—IIDNTG A =2 ZBHITH-OOBERZABLTEY . TOBERA VNERSS5ITRLET,

=54 ZTH—
=8 HL:L
g_st_rmw_input_buffer RMW Z#EFHHAEER

g_ul_update_param_flag

Ny T FEETET 735

com_u1_system_mode

A—HFAARALRATLE—FUYEBZIEH
0: E—42{F1L
1: E—2E8E)
3: TSk

g_ul_system _mode

VRATLE—F
0: E—4EFIL
1: E—2E8E)
2: I5—

com_u1l_enable_ write

A—HYANRERESHBAEA

g_ul_enable_write

EHESHAEA

com_u1_sw_userif

A—HFANAUIDYEZEH
0 : RMW UI
1 : BOARD Ul

g_ul_sw_userif

UIgIY Bz BEH

com_u2_offset_calc_time

Bt 7ty MEFTERRIEE

com_u2_mtr_pp

BEY HE—2DEBHH

com_f4 mtr_r

BEY H5E—2DEHR [Q]

com_f4 mtr_Id

ERENT AE—2DdEA 5945 R [H]

com_f4 mir_Iq

BRI EE—2Dq#M 5V 2 R [H]

com_f4 mtr_ m

EXENY 5 E— 2 DML [Wh]

com_f4 mtr_j

ERENg 2 E—42DO—4 1 F— v [kgm*2]

com_f4 nominal_current_rms

EREI 9 5 E—42 DEREGR [Arms]

com_f4 max_speed_rpm

BEY5E—2 DERERKIE BEWA) [rpm]

com_u1_ctrl_loop_mode

HEIL—TDY Yz
0 : SIEHI{E(Not use)
1 R FE i 1

com_f4_ol_ref_id

d BEFRIERE [A]

com_f4 id_up_time

d BEREREOEMEFORKRE

com_f4 _id_down_time

d BhE R IE S B R & AR

com_f4 id _down_speed_rpm

d BERIESEREREEE BHA) [rpm]

com_f4 id_up_speed _rpm

d BHERIESEMERREEE (BHA) [rom]

com_f4_current_omega_hz

B K EREAREKH [Hz]
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zH

FiBA

com_f4 current_zeta

ERHIERBEREY

com_f4 speed_omega_hz

B FE | R B A EIK K [Hz]

com_f4 speed zeta

e L ENEEIES

com_f4 speed_Ipf hz

RE LPF Ay b T RIR#[HZ]

com_f4 ref speed _rpm

HREESE WA [rpm]

com_f4 speed_rate_limit_rpm

REETRKIERE [rom/s] (R HI{EES 5 )

)d

com_f4 _overspeed_limit_rpm

EERIRME (BEWA) [rpm]

com_u1_flag_volt_err_comp_use

QE EREMEDHRE
3
ﬁa

—\O

com_u1_flag_fluxwkn_use

SSOERHNEH DR E
0: &3
1: 8%

s_ul_cnt_ics

ICS watchpoint D X ¥ FE$hH >4

com_f4 e obs omega_hz

FEETHTEREABRE [Hz]

com_f4 e obs zeta

FEBELHERBERY

com_f4 pll_est omega_hz

B HE 7 R E R AR E [Hz]

com_f4 pll_est zeta

B HERBRRY

com_u1l_flag_less switch_use

oY LAY YBZNEDOERTE
0: &y
1: 8%

com_f4 switch_phase_err_deg

oY LRFIEY Y B X TR E (BRA) [deg]

com_f4 opl2less_sw_time

Y LAYY B ZLIERE [s]

com_f4 phase_err_Ipf _cut freq

[IHRESE LPF h v b7 7 BKE [Hz]

com_u1_flag_openloop_damping_use

F—ToN—TEEVTHIEHDEE
O:Aﬁ?ﬁ‘)]
1: 8%

com_f4 _ed_hpf _omega

d BEEEEE HPF 7 v b4 T RBIRE [Hz)

com_f4_ol_damping_zeta

FT—ToN—TF O ELTHEBEZRER

com_f4 ol _damping_fb_limit_rate

FA—=—ToN—TEEVTHBE T4 — RNy )2y bE

com_s2_difference_minimum

Duty DEFRHEREEAAZH( v > MEREBERRHA)

com_s2_adjust_adc_delay

BRBRHE A 2 D URBRAEH (1 v v MERERBRLA)
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£55 RMWIZLB/NFTA - BHABERDEH -
HBiElk EH L]
st_rmw_param_buffer t | u2_offset_calc_time BERA 7ty FOBREBFRERE
RMW Z 5B Ak | SOt E—5/85 X — 5 MOBEK

f4_max_speed_rpm

RANIRE [rpm]

u1_ctrl_loop_mode

HEIIL—TDE— K (GEHIH, 2E )

f4_ol _ref id

F—TUN—THD dHMERIESHE [A]

f4_id_up_time

Id DIBIIZH D BRI DERTE

f4_id_down_time

d BB T ERFE R E

f4_id_down_speed rpm

d BERBEFEREFGEE (FBHA)
[rpm]

f4_id_up_speed_rpm

d EREREMERBEE (FBHA)
[rpm]

f4_current_omega_hz

EHEHREREK% Hz]

f4_current_zeta

ERLk ENEE-IES

f4_speed_omega_hz

2R 60 % B A IR 3K [Hz]

f4_speed zeta

B EH R IBER

f4_speed Ipf _hz

EFE LPF 7w b4 7 ERS(HZ]

f4_ref speed_rpm

REIESE [rpm]

f4_speed_rate_limit_rpm

EEDEILEHIIR [rpm/s]

f4_overspeed_limit_rpm

u1_flag_volt_err_comp_use

EEFIFRME [rpm]
EXREHEDFEREEND IS

ul_flag_ fluxwkn_use

BOHRHFHOERETEN T ST

f4_e obs omega hz

FRELETRBA RIS Hz]

f4_e obs zeta

FEELEERAERS

f4_pll_est_omega_hz

i #E T 5 Bl H EIR AL [Hz]

f4_pll_est zeta

B HEERIBERY

ul_flag_less_switch_use

LU LAY YEBEZNBOFERAEED IS
je

f4_switch_phase_err_deg

oY LAFEHY Y B R AREMARRE (B
FA) [deg]

f4_opl2less_sw_time

Y LAYY B Z NIEEER [s]

f4_phase_err_Ipf _cut_freq

RIHHERE LPF h vy b4 JBIKE [HZ]

u1_flag_openloop_damping_use

F—ToN—TEEDTHIHOERARE
nI23Y9
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BiER ¥ £ EA
st_rmw_param_buffer t | f4_ed_hpf omega d BiEEEEE HPF 71w b7 7 EIKRE [Hz]
RMW 2550 55 257 A 1 4 f4_ol_damping_zeta A—ToIN—TFE T HEB=ERE

f4_ol_damping_fb_limit_rate F—ToN—TFEEL T
T 14— RNy Y HIRE
s2_difference_minimum Duty D EFREHEAMERAEH(I v b
EREREEA)
s2_adjust_adc_delay EBRBHAA SV VRBRAEH (1 Vv b
EREREEA)
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516 <Y O%FHE
YR —EE%XK56ITRLET,

£56 v/n—%
274IL% 7504 EEE ikl
r_app_main.h MAIN_UI_RMW 0 RMW Ul {#
MAIN_UI_BOARD 1 R— K UIER
MAIN_UI_SIZE 2 Ul R AT RESL
r_app_board_ui.h | BOARD_SW1_ON 1 SW1 X4 wF ON
BOARD_SW1_OFF 0 SW1 X4 v F OFF
BOARD_SW2_ON 0 SW2 X1 v F ON

BOARD_SW2_OFF

1

SW2 X4 v F OFF

BOARD_CHATTERING_
CNT

10

FrEVIBRERNI Y M

BOARD_AD12BIT_DATA

MOTOR_MCU_CF
G_AD12BIT_DATA

12Ev FAD{B

BOARD_VR1_SPEED D
EAD_BAND

80

VR1 BHEE AR [rpm]

BOARD_VR1_SPEED_M
ARGIN

50

VR1 RRET— Y [rpm]

BOARD_VR1_SCALING_
SPEED

(MOTOR_CFG_MA
X_SPEED_RPM +
BOARD_VR1_SPE
ED_MARGIN) /
(BOARD_AD12BIT
_DATA/2 + 1)

VR1 AEERY— 1 VHREH%

BOARD_ADJUST_OFFS
ET

MOTOR_MCU_CF
G_ADC_OFFSET

VR1BA 7t ME

r_app_rmw.h

ICS_DECIMATION RX26T: 5 RMW watchpoint ® X ¥+ Z'[E]
RX14T: 2 3

ICS_INT_LEVEL 6 RMW B Y ;AHDELE

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

ICS_INT_MODE 1 RMW Di&{EE— F#ER

ICS_SCI_CH_SELECT

CFG_SCI_CH_SEL
ECT

A8 SClI Fv¥ R=JL
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517 INTA—AREfE - %XTE
F7IVr—2avEnarI7 49 Lb— 3 UE#HIE r_app_control_cfg.h THRETHILELAHY EFT, %
FTT B/INTA—RIL514FZSBIEEL,
R5-4ITRILEHDHRTE - BEFlE. RMWMH53T7-oTLESL, RMW DEBEIE3 VA4 v I RE— A
K & Uf Renesas Motor Workbench 1—H#— X< =a7)JL (R21UZ0004) %S 2Ly,
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52 YX—TxEDa—)
THR—TXEDA—)LIIREHHE S i —)LZBEYICFERALTE—24HE

S5FECa2—I)LTY, &E

Da—IDAVETI—RARE—FHIHD R T LERDERER, DATLREGEEZITOTVET,

52.1 #¥ae

IFR—O P ED1—IILDWRE—EER5-7TITRLET,

R57 IHR—TXED2A—IILDHEE—E

HAe B
T—FEHE A—HYOEFITHLTVRATLAEZYNYBATE—2ZHBLES.
fREERERE VAT LREHREICIY IS REEZTVET,
A XD EE EEHEBOERFHOIREORT - REZTVET.

REFROIMEG

BREFROMGEITVET,

HEMES 1—IILDIESE

s

A% JE

ERHEEHES 2 —I)L, EEFEED 1 —ILICHLTANT HEREE
HIEHDREN S5FIRLET

Bl Y A A AR

ARX—hk AV T4 L— 3 THRELEEVAH#ZZTTREET
L, BYIRED 32— ILAREQEIYIRY #1T70VFET,

522 ELa1—)LEREK
EV1—IERRERS56ITRLET,

Reference value
Control mode
Parameter, etc.

Application

Manager module

layer

Smart configurator

Speed cyclic

\ 4

Interface
process
(API)

Reference speed, parameters, etc.

Reference current, parameters, etc.

State machine part

interrupt

Current cyclic

A 4

Speed cyclic
interrupt
process

machine

System : ___________ !
control
Event, ! State

|

interrupt

Over current

Current cyclic
interrupt
process

Cyclic process

Speed module

vy

AD value get, PWM set

Protection part

interrupt

Current module

Driver module

K56 YHr—UvEDa1—ILERK
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523 E—FKF&H

5712KT7 ) 5r—23>/ —brRABYIT POz 7ICEIT2REBBRZRLET.,. A7 TUH5—2 3
U/ — bRV IOz 7TlE, TSYSTEMMODE] &, TRUNMODE] IZ&YiKEZEEL, [Control
Configl I&. Y2,z 7RHATTI T4 7I2HE-TLWAEHEHRERLTOLET,

- a
SYSTEM MODE POWER ON/
RESET
INACTIVE
[ERROR EVENT [ACTIVE EVENT]
RESET EVENT] RUN MODE
[INACTIVE] EVENTA\ N\ ( INIT )
RESET EVENT.
ERROR TERROR EVENT] ACTIVE [g f4 offset_calc_time
== st_g.u2_cnt_adjust]
\_ J \ A

=

[MTR.ID_ZERO_CONST
== st_g.ul flag_id ref]

MODE

ERROR

INACTIVE ERROR

EVENT ACTIVE ERROR

ERROR ERROR ERROR ERROR v
RESET ERROR
DRIVE )
((_Control Config Control Config

@ Current [MTR_LOOP_POSITION == @ Current

@ speed com_ul_ctrl loop_mode] @ Speed

. Position O Position

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

O Voltage O Voltage

H57 EUYLARY RLKIEY T b7 OREEBREH

(1). SYSTEM MODE
DATLEMEREERLET, K42k (EVENT) OFEEIZKY., RELABELET., VATLDE
EIREE(X. E—ABREN=1E (INACTIVE) . E—4ERE) (ACTIVE) . EEJKEE (ERROR) AdHY F
ERR

(2). RUN MODE
E—SDEIEIREEFRLET, VATLOKEMNACTIVE 24 R E., E—F QEESNRENAR 57 DL S
IZEBBLET,

(3). EVENT
% SYSTEM MODE F1[Z EVENT A% 43 5 &, D EVENTIZH 2T, VAT LEERENR 5-7 D
EDELESICEBLET, REVENTOREERIZITREAY ET,

% 5-8 EVENT—%&

AR+ REER
INACTIVE A—HEBECKYRELET
ACTIVE A—YEBECKIYRELET
ERROR DATLNEREERE LI-EEFICRELET
RESET A—HRECKYRELET
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524 {REEHERE

AEETOTSLF, LTOIS—RKEEZHSL, ThETNOBEICRAFEEEZRELTOET, VR
T LRERECRED SRR EMEIIRS5IESHL TS,

. BERIS—
BERIS—FN—FO9z7RVYI rOzT7TEATHRESINET,
N—FOzT7HhLDRAFILES BERKRH) I2XY., PNWMEBARFEETI T« TREICLET,

Ff-. BAEREHRBEHCUMA, VHE. WHERZEHRL. BER BTRY I v MEZER) #HREL
-EIC. BRELLFET (VI ko 7HE) .

BEFRY I v MEZE—42 DEREF (MOTOR_CFG_NOMINAL_CURRENT RMS)A\ 5 BB TEtE S h
*9,

. ﬁ%&:s—
REERANTS >/ S BREEEHAL . BRE BBE) Sy MEEEE) ERMLIHIC,
~MF¢L$¢O EEY I v METRHEBROERBEOEESEEE L TRELEETT,

o KEETS—
EEXERENTA ON—42BREEZEHL. BEX BEXY Iy MEZ TR -=5E) #RHEL
F=BFIC, BRELELFET, EEXY Iy MEXBRERBROEBRIEDREEFEZE L THRELEETY,

o MMEEIS—
EEEEERAATEEZEAL. EEY Iy MEZEBLI-EE, BREFLLET,

£R59 HIURATLGEEMEESTEME

) = RX26T: 3.54
BERLS— BERY Iy ME [A] RX14T: 2.4
jﬁﬁ*ﬁ.ﬁ,ﬁﬂ [IJS] EE,ml.ﬂrﬁ']ﬁﬂHH *1
_ BEE I ME[V] 60
BEEIS— ==
BEETS EREH [us] EREEEE
_ BEXY 2 ME V] 8
=5 T —_
EEETS Eﬁ*ﬁ.ﬁ,ﬁﬂ [lJS] Ee,uu.ﬂrﬁ']ﬁﬂﬂH\ﬂ*1
_. _ HEE Iy ME [rpm] 4500
ETS5— ———
Be#ETS EREH (3] ERHARE
[E] 1. R41 £ LARS MNLEIEIY 7 bz 7EKRKEHRSHR
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525 JO0—Fv¥—F
V=X ED2A—ILEAR— b - AV T4 0 L—FICTEESAEEYAAICH L THALEEDS 1 —IL
D APl #FE->TUEETLY, E—2FHlHETO-TVWET, KEVYAHXLEIO—FRLET,

5.2.5.1 THHEAE Y AH0IE

ADZEHHE T & U AHALER
R_MOTOR_SENSORLESS_VECTOR_Currentinterrupt ()

UM - WHER. BREEHREH
R_MOTOR_DRIVER_BldcAnalogGet ()

BERA 7€y bRE
R_MOTOR_CURRENT_CurrentOffsetRemove ()

IZ—Fzvy
motor_sensorless_vector_error_check ()

B/ S A—SOBE
R_MOTOR_CURRENT_ParameterSet ()

SRTFLDRAT—HR [INACTIVE]
statemachine_status

[ACTIVE]

[MTR_FLG_CLR]
T 7€y MAIEREDSYT
u1_flag offset_calc

[MTR_FLG_SET]

\ 4

BRL—TnE -
R_MOTOR_CURRENT_CurrentCyclic () ADZMAERIG
‘ R_MOTOR_DRIVER_BldcDutySet ()

ERED 21— SNRFTA—2EGF
R_MOTOR_CURRENT_ParameterGet ()

U#E - WHERA 7t v MAIERE
’ R_MOTOR_CURRENT _OffsetCalibration ()
R_MOTOR_CURRENT_ParameterGet ()

RSA/NED 21— LIZDUtyRE
R_MOTOR_DRIVER_BldcDutySet ()

A A

<

SR

¥ 5-8 TRGIEAEYAALEIO—F vy— 2 O v v MEMERBRHEAR)
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ADZERAET & Y iAH ALIE
R_MOTOR_SENSORLESS_VECTOR_Currentinterrupt ()

B BRETRE
R_MOTOR_DRIVER_1ShuntBldcAnalogGet ()

BRA 71y bRE, SHEREH
R_MOTOR_CURRENT_1ShuntCurrentGet ()

IS—FI vy
motor_sensorless_vector_error_check ()

BRINSTA—EDERE
R_MOTOR_CURRENT_ParameterSet ()

l

INACTIVE
YRTLDRTF—HR [INACTIVE]
statemachine_status

[ACTIVE]

[MTR_FLG_CLR]

A7ty FAIEREDS
u1_flag_offset_calc

[MTR_FLG_SET]

BRI —TnE v
R_MOTOR_CURRENT_CurrentCyclic () EFRA Ty +EIERE
R_MOTOR_CURRENT_OffsetCalibration ()

R_MOTOR_CURRENT_ParameterGet ()

BRESA—IDS/IFA—SIIE
R_MOTOR_CURRENT_ParameterGet ()

&
<

<

RSA/RES21—LIZDutysRE
R_MOTOR_CURRENT_1shuntModulation ()

}
S

¥ 5-9 FRGIHAZNYAAREIO—Fv— b1 v MERERBRHAR)

B JIL
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5.2.5.2 EEFEMAE Y AHLIE

EEREAEYAH
R_MOTOR_SENSORLESS_VECTOR_

E— S EEBNT
RiEH 2
u1_status

€s (STATEMACHINE_STATE_RUN)

motor_sensorless_vector_
decide_direction ()

“ ERAMRE “
No

unE— K05
u2_run_mode

WA 7ty Mlld HE T H#E
u1_flag_offset_calc

EEED 2SS A—FRE BEED 21— A2 RE
R_MOTOR_SPEED_ParameterSet() R_MOTOR_SPEED_ParameterSet()

- \ \

HEST
MTR_FLG_SET SpeedCyclicDAPIF Uit L SpeedCyclicDAPIFFUiH: L
R_MOTOR_SPEED_SpeedCyclic() R_MOTOR_SPEED_SpeedCyclic()
EEED2—ANBATA—20iG EEED 1D BNT A S
R_MOTOR_SPEED_ParameterGet() R_MOTOR_SPEED_ParameterGet()
BOOT MODE~

M ERETT 2
u1_encd_angle_adj_status
Yes
MOTOR_ENCODER_
ANGLE_ADJ FIN

DRIVE MODE~

No

F—ToN—TBBTSTHE
R_MOTOR_SPEED_SwitchingFlagSet()

motor_encoder_vector_speed_status_select()

‘ ‘ QEBRHFER T — 52 ZER ‘ ‘

EEMBAT—5 AR “

motor_encoder_vector_iq_status_select()

dRERHER T — 5 LER
motor_encoder_vector_id_status_select()

F—TUN—TPY#DLYISTIUT
u1_flag_down_to_ol

v
G

®510 REHMAEYAHTO—F v— b
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5253 BERRHEY AHLIE

BEREIYAH
R_MOTOR SENSORLESS_VECTOR
OverCurrentinterrupt ()

IS—NEBHFUHL
motor_sensorless_vector_emor_process ()

\ 4

SR

5-11 BERKREFNYAANEIO—Fv—k
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5.2.6 API

YR—TFYED1—ILDAPI—EZEXR5-10IZRLET,

#= 510 API—%&

API

Bk

R _MOTOR_SENSORLESS VECT
OR_Open

RESC2A—IILEFERTIES2—ILDA VA VREERLET,

R _MOTOR_SENSORLESS VECT
OR_Close

AREDa2—ILEUEY MBREIZLET,

R_MOTOR_SENSORLESS_VECT
OR_Reset

EDa—IILOPEEEFITIVET,

R_MOTOR_SENSORLESS_VECT
OR_ParameterUpdate

RED2—ILDOFHNFA—2EEHLET, £f-. EETDHE
Da—LOFIENT A —EEHETVES,

R_MOTOR_SENSORLESS VECT
OR_MotorStart

E—2ERFHKEICLET,

R _MOTOR_SENSORLESS VECT
OR_MotorStop

E—2FILREICLFET,

R_MOTOR_SENSORLESS_VECT
OR_MotorReset

VATLODIS—KEEMBRLETS,

R_MOTOR_SENSORLESS_VECT
OR_ErrorSet

DRATLIZIS—HKEEZZELET,

R _MOTOR_SENSORLESS VECT
OR_SpeedSet

BERTEEZRELTY . EEHEKICAUCLEYET,

R _MOTOR_SENSORLESS VECT
OR_SpeedGet

BEFREMGELET,

R_MOTOR_SENSORLESS_VECT
OR_StatusGet

R_MOTOR_SENSORLESS_VECT
OR_ErrorStatusGet

IS—HREBEZRELFET,

R _MOTOR_SENSORLESS VECT
OR_CtrITypeSet

FIHARZRELFT. GIHARZEET HHEEE. E—2 ZFL
KEBIZLTLEZELY,
0 : RIEHI{E(Not use)

1o 3% FE il
R_MOTOR_SENSORLESS_VECT | #l#lAXZEWELET,
OR_LoopModeStatusGet 0 : SrEHIfE(Not use)
1 EEHIE

R_MOTOR_SENSORLESS_VECT
OR_Speedinterrupt

BREFEEITIHODENYAALEETVES,

R_MOTOR_SENSORLESS_VECT
OR_Currentinterrupt

BERGIHETO-ODENYAANEZITNETS,

R_MOTOR_SENSORLESS VECT
OR_OverCurrentinterrupt

BERNFELELEBRORYAHAMEBEZTNET,
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527 aAY7445L— 3 iER
YR—VYED2—ILDAV T4 T L—aVviER—EZRS5-11ICRLET,

= 5-11

aAVvI4FL—YaViER—E

T774IL%E

<y 0%

B

r_motor_module
cfg.h

MOTOR_MCU_CFG_PWM_TIMER_FREQ

PWM D % 1 < ElIK# [MHZ]

MOTOR_MCU_CFG_CARRIER_FREQ

v 1) TREKEE kHz]

MOTOR_MCU_CFG_INTR_DECIMATION

Fv ) 7EYRHORE =EHK

MOTOR_MCU_CFG_AD_FREQ

ADC D ENMEE K E [MHZ]

MOTOR_MCU_CFG_AD_SAMPLING_CYCLE

ADCODY VYT RAT—F
[cycle]

MOTOR_MCU_CFG_AD12BIT_DATA

ADC D53 fizke

MOTOR_MCU_CFG_ADC_OFFSET

ADC OHfET—4

MOTOR_TYPE_BLDC

ERE—4% (BLDC)

MOTOR_COMMON_CFG_LOOP_MODE

FI2+I FDEMEE— FERE

MOTOR_COMMON_CFG_OVERCURRENT _
MARGIN_MULT

BEFRD) 2 v ME [A]

MOTOR_COMMON_CFG_IA_MAX_CALC_M

BERY 2y MEFERERH

ULT BLDC:y 3
STM: ¥ 2
MOTOR_MCU_CFG_TFU_OPTIMIZE TFU EREHNEDERE
MTR_ENABLE
MTR_DISABLE
SENSORLESS VECTOR_ID_ DOWN_SPEED | d SWERIE S EBE RIS EE (1
_RPM ) [rpm]
SENSORLESS VECTOR_ID UP_SPEED R | d 8#E R SEMERIEEE (14
PM ) [rpm]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_DEG

OB LRAPYBZ IS T %
RET B-ODGHEIRE [deg]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_RAD

OB LRAPYBZ AT %
RET B-ODREERZE [rad]

SENSORLESS_VECTOR_OPL2LESS_SWIT
CH_PHASE_ERR_LPF_CUT_FREQ

RIHHERZED LPF DA vy b4 TR
2
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£512 avI749L— 3 VERVHE—F
Iy 0% 2% Y MEMBRBRHDIES 1 %9y MERBERREDZES
MOTOR_MCU_CFG_PW | CG_CONFIG_MOTOR_PWM_TIMER | RX26T: 120.0
M_TIMER_FREQ _FREQ RX14T: 48.0
MOTOR_MCU_CFG_CA | CG_CONFIG_MOTOR_CARRIER_FR | RX26T: 20.0
RRIER_FREQ EQ RX14T: 10.0
MOTOR_MCU_CFG_INT | RX26T: 0
R_DECIMATION CG_CONFIG_MOTOR_INTR_DECIM
ATION
RX14T: 1
MOTOR_MCU_CFG_AD | CG_MOTOR_MCU_CFG_AD FREQ | RX26T: 60.0
_FREQ RX14T: 48.0
MOTOR_MCU_CFG_AD | RX26T: 45
_SAMPLING_CYCLE RX14T: 10.5
MOTOR_MCU_CFG_AD | CG_MOTOR_CFG_MAX_AD DATA | 4095.0f

12BIT_DATA

MOTOR_MCU_CFG_AD | OX7FF
C_OFFSET
MOTOR_TYPE_BLDC EEFY

MOTOR_COMMON_CF
G_LOOP_MODE

MOTOR_LOOP_SPEED

MOTOR_COMMON_CF | 1.5
G_OVERCURRENT_MA

RGIN_MULT

MOTOR_COMMON_CF | MTR_SQRT _3
G_IA_MAX_CALC_MULT
MOTOR_MCU_CFG_TF | MTR_ENABLE

U_OPTIMIZE
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5.2.8 HEK - THIER

TR—OXYED 21— IILOEER - TH—
BUORATERIZT, ¥ &—

D EDa—)LAEEKR(g_st_sensorless_vector) & E &

BEXRS513IZRLET, YR—V v ED2—ILIZAPIDA VR

in-g-o

& 5-13 &k - £H—

BER T Bl
st_sensorless_vect | u1_flag less_switch_use LR Y & Z0LED ON/OFF
or_control_t

- - u1_flag_openloop_damping_us | A —F 2 IL—T & 2 E > JH|fHD ON/OFF
. e
TrR—Tx " —r
ESA—LE u1_flag_down_to_ol A—TU—THIE~DEH TS
HBER u1_state_id_ref dEEREFEDRAT—2 R

ul_state iq_ref

qQHERBERENRAT—FX

ul_state speed_ref

REHERENRAT—4X

u1_direction

EER7 A

u1_ctrl_loop_mode

HEE— FEIR REFIEIDH)

u2_error_status

I5—RT—43RA

u2_run_mode BEE—F
f4_vdc_ad BRERE [V]
f4_ju_ad utBER [A]
f4_iv_ad v HERR [A]
f4_iw_ad w HBER [A]
f4_overcurrent_limit BERFIRIE [A]

f4_overvoltage_limit

B EEHIPRIE [V]

f4_undervoltage_limit

IEEEHIPRIE [V]

f4_overspeed_limit_rad

1835 EE i R & [rad/s]

f4_phase_err_rad_Ipf AREIRE LPF fiE[rad]

f4_switch_phase_err_rad LU LARYYBZIAI VT ERODDIBERE
[rad]

f4_id_down_speed_rad d BERETEREFIEE (B#MA) [rad/s]

f4_id_up_speed_rad

d EREREMEREEE (HWA) [rad/s]

f4_damp_comp_speed

REIESHEE[rad/s]

f4_ ol _speed_rad

F—TUIN—TEOEEESE[rad/s]

st_phase_err_Ipf

AERE LPF ABER

st_current_output

BERED1—ILOHNABERK

st_speed_output

EEES1—IILOHEAREER

st_stm

ATF—rTIUDOBEBERK

st_motor

—BINT AR BB
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BER Pkt Bl
st_sensorless_vect | *p_st_driver FSANED2A—ILERA VDRI VRKRA VA
or_control_t . .
- - *p_st_cc BEREC1—IERAVAE VA

XFR—Tx *p_st_sc EEES1—ILERAVRAE VR

EYa—ILH

HEER

st_sensorless_vect
or_cfg t

Ir—Tx

TS 2— /LI
INTA—RERER
BERK

ul_flag_less_switch_use

B LRYY B ZLED ON/OFF

u1_flag_openloop_damping_us
e

FA—TUI—THFE T ON/OFF

f4_overspeed_limit_rpm

EEFIRME [rpm]

f4_switch_phase_err_deg

TUHLRYYBR R I U T ERODHEMEBRE [deg]

f4_phase_err_Ipf_cut freq

BIHARZE LPF Ay b A D REKE [Hz]

f4_id_down_speed rpm

d MERESEREFRGEE (HHE) [rom]

f4_id_up_speed_rpm

d MERESEMEFREEE (EHA) [rom]

f4_ctrl_period

REL—TOREH [s]

st_motor

E—FINTA—RIBERK
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529 <HOFE
THR—CYEC21—IILDOTIO—EEZR514IZRLET,

*514 <y n0—%

Z274IL4% K472~k E&IE e
r_motor_sensorle | MOTOR_LOOP_POSITIO | 0 MEREE—F,
ss_vector_api.h N

MOTOR_LOOP_SPEED |1

EEHEE—

MOTOR_SENSORLESS_ | (0x0000)
VECTOR_ERROR_NON
E

IS—RT—3 R, T35 LRKE,

MOTOR_SENSORLESS_ | (0x0001)
VECTOR_ERROR_OVE
R_CURRENT_HW

N|
I
N
i
I
th
N
T
s
a3
&
=h
H
Jl
|
==

MOTOR_SENSORLESS_ | (0x0002)
VECTOR_ERROR_OVE
R_VOLTAGE

MOTOR_SENSORLESS_ | (0x0004)
VECTOR_ERROR_OVE
R_SPEED

MOTOR_SENSORLESS_ | (0x0080)
VECTOR_ERROR_LOW
_VOLTAGE

MOTOR_SENSORLESS_ | (0x0100)
VECTOR_ERROR_OVE
R_CURRENT_SW

F—RAT—5 X, SWDBERTI—IK

o

& H

MOTOR_SENSORLESS_ | (Oxffff)
VECTOR_ERROR_UNK

IZ—RT—H X, T5—3— FFTHD
T 55—k,

NOWN
r_motor_sensorle | MOTOR_MODE_INIT (0x00) VL ZITS5E8EE—F.
Ss_vector_manag - — -
erh MOTOR_MODE_BOOT | (0x01) BBEFEETIBIFEE—F.

MOTOR_MODE_DRIVE | (0x02)

TS EBREREOHEE—F,

r_motor_sensorle | MOTOR_CTRL _TYPE P |0
ss_vector_api.h (O]

HEHAXDYBEZR~Y O, HLEHIE
€t— Po

MOTOR_CTRL_TYPE_S | 1

PEED

fEAXYYBEZRTY O, EEKIE
:E_ Fo
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5210 /NS A —%RE - /E
YoTLTOTSLEERTHIRIC. A vN—2DFEREFERTIE—FIDERZELCRET 2LEN
HYET, Yo ITLTOTSLDOHREEERS15ITRLET,

K515 E—BNTA—B A VN—BNRFA—FHRE
T74IL% E4ZA=E> REE SR BA
r_motor_inverter ¢ | INVERTER_CFG_SHUNT_RESIST 0.010f < ¥ v MEHUE [ohm]
fg.h INVERTER_CFG_DEADTIME CG_CONFIG_MOTO | Tv k32 A L [us]
Iy MERERBRHDES) R_DEADTIME
INVERTER_CFG_DEADTIME RX26T: 2.0f T kB2 A L [us]
(1% MERERBRHDIES) RX14T: 1.0f
INVERTER_CFG_VOLTAGE_GAIN 22.2766f BEEREAREK
INVERTER_CFG_CURRENT_AMP_GAI | 20.0f BRBRHEB7 IO A >
N
INVERTER_CFG_CURRENT_LIMIT 21.4f A oN—FR—FOBERD
HIRRIE [A]
INVERTER_CFG_OVERVOLTAGE_LIM | 60.0f BEEFIR [V]
IT
INVERTER_CFG_UNDERVOLTAGE_LI | 8.0f EEEFIR [V]
MIT
INVERTER_CFG_INPUT_V 24.0f AHBE [V]
INVERTER_CFG_ADC_REF_VOLTAGE | 5.0f *2 MCU®DQ7FOsEREE [V]
INVERTER_CFG_COMP_V0 RX26T: 0.564f BEREMWERREK VI
RX14T: 0.234f
INVERTER_CFG_COMP_V1 RX26T: 0.782f BEREMERRY VI
RX14T: 0.391f
INVERTER_CFG_COMP_V2 RX26T: 0.937f BEREMERRR VI
RX14T: 0.463f
INVERTER_CFG_COMP_V3 RX26T: 1.027f BEREMERRY VI
RX14T: 0.508f
INVERTER_CFG_COMP_V4 RX26T: 1.058f BEREHERRY VI
RX14T: 0.524f
INVERTER_CFG_COMP_I0 RX26T: 0.022f BEREWERGRK AT
RX14T: 0.035f
INVERTER_CFG_COMP_I1 RX26T: 0.038f BEREHERFREK AT
RX14T: 0.066f
INVERTER_CFG_COMP_I2 RX26T: 0.088f BEEREMERRBKAT
RX14T: 0.131f
INVERTER_CFG_COMP_I3 RX26T: 0.248f BEREMERRK A
RX14T: 0.313f
INVERTER_CFG_COMP_l4 RX26T: 0.865f EBEREMERRK A
RX14T: 0.609f
r_motor_targetmot | MOTOR_CFG_POLE_PAIRS 4 18t 4%
or_cfg.h MOTOR_CFG_MAGNETIC_FLUX RX26T: 0.01119f Bz [wb]
RX14T: 0.0115f
MOTOR_CFG_RESISTANCE RX26T: 1.3f HH1 [ohm]
RX14T: 1.32f
MOTOR_CFG_D_INDUCTANCE RX26T: 0.0013f dEDA V5 YR VR [H]
RX14T: 0.0021f
MOTOR_CFG_Q_INDUCTANCE RX26T: 0.0013f qEIDA U EH R VR [H]
RX14T: 0.0021f
MOTOR_CFG_ROTOR_INERTIA RX26T: 0.000003666f | A—42 DA F— % [kg m?]
RX14T: 0.0000032f
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T74IL%A 04 HEE 5 EA
r_motor_targetmot | MOTOR_CFG_NOMINAL_CURRENT_R | RX26T: 1.67f ERER [A]
or_cfg.h MS RX14T: 1.13f
MOTOR_CFG_MAX_SPEED_RPM 2400.0f RARIRE [rpm]

CE] 1. FHEERREREOEZSRE LS,

5.2.11 WEAE

IFR—TH¥ED21—I)LTIERUNMODE DR F—A RIZAHLE T JE#MER. q#ER. EFEZTNEFNILDIE
SEEEETEISTELTRELTCE— 224 LTVEDT, £, ChAODESELBEYICEETSLLET

WEL—7 REERL. E—2DBRBETVEY, BBZRS512(SRLET,

[s]

\

X 5-12 oY LARY FILFIHOBEFIHAS
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53 TBE&IHES 21—

BREFMED ALK, AASHEERENOAY MLEHIHIZCHDEREZEBREV T4 — KAy O EHIHE
T, PMELTHATIEEEZEETEZES1—ILTT., £ Y IES1—)LE LTERLEEFEER
BEARES1—LADEHELED,

5.3.1 #&sE
BRFHMES 2 —ILOMRE—EEZR 516 IZRLET,

%516 BREHES 1—ILOMEE—%

HERE Bk
B & BERETREICERT 2L 5ERZITL. PWMHENEZHZELEY .
BERA 7Y FRAE | AD TRHELEBREOCA 7Y MEZHELET,
BEREMIE HABEDTY R LICKDEEREMELET,

BEARE R, S N7 PLGHIEZEITS OICRE LEEREICH LT, EREBETVET, BE
BRI L TEREOFELEREITVTOEFRRMICRLEY .

=5 PWMESICEH L THEERE LET,
T BH dqHOTFBEB CLDI-THEN BRI RRETVET

532 E®Va1—ILEREA
EV21—IILERRER 5-13I12RLET,

Current module
Current config
Vd, V¢ Hh A PWM Duty
1d,Iq reference d/qim relererz:e ;E:Flifs re\f/;’ré\foe %E re\f/:re:/ﬁoe :S?/W Vu,Vv,Vw reference Egﬂ (uv,w)
ERPI Gkl Iy =i [Voltage error compensation OF F] &
uvw
lulw =dq ldlq
e BE
t e
Vd,Vq reference| !ﬁ$ﬁ
= BE iz [Voltage error compensation ON]
1dIq HE
X 5-13 TRHEED 1 —ILERE
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533 Z7O—Fy—Fh

HEES 1 —ILDIL—TNEIO—Fv— FEE 5-14 2R LET,

EREIEIL—TIEVHL
R_MOTOR_CURRENT_CurrentCyclic()

EREHED 12— )Lactive?
u1_active

[FLG_CLR]

[FLG_SET]

BERIETEDNHK
motor_current_reference_iq_set()
motor_current_reference_id_set()

UVWHRE fR=dq#tE Rt
motor_current_transform_uvw_dq_abs()

AE-REDOHE. B
motor_current_angle_speed_detect()

EiR P
motor_current_pi_control()

IEF il
motor_current_decoupling()

EEFIR

motor_current_volt_limit()

doEE E=>UVWHEE iR
motor_current_trans

form_dq_uvw_abs ()

BEREMERN?
u1_flag_volt_err_comp_use

[FLG_SET]

[FLG_CLR]

BEREMHE
motor_current_volt_err_comp_main()

<
<

PWM duty B
motor_current_mod_start()

g
<
A

ST

X 5-14 EH&#HIL—TONBIO—Fv—
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5.34 API

EREIHMES 2 —ILD API—EEZR5-17IZRLET,

#* 517 API—&

API

B

R_MOTOR_CURRENT_Open

ERFAHMES 2 —LDA VR VREERLET,

R_MOTOR_CURRENT Close

ERAEHE 2 —LE) Y MRREEIZLET,

R_MOTOR_CURRENT_Reset

ERFHMES 2 —ILOMHALELET,

R_MOTOR_CURRENT_Run

BERGIHMES2—ILET I T4 TREIZLET,

R_MOTOR_CURRENT_ParameterSet

B,
BERHEICERT AEHFEREANLETS,

R_MOTOR_CURRENT_ParameterGet

ERGHEROHNEMFILET .

R_MOTOR_CURRENT_ParameterUpdate BREHES 2 —ILOKIEHNS A -2 ZEBHLET,
R_MOTOR_CURRENT_CurrentCyclic BRHEHZITVES,

R_MOTOR_CURRENT _OffsetCalibration ERBRHEOLT 7ty FABRETVET,
R_MOTOR_CURRENT_CurrentOffsetRemove | Eiit&iE4 7t v MEZFBRUWW-EZRLET,

R_MOTOR_CURRENT_VoltErrCompParamSet

BEEREBENTA—EAREETVET,

R _MOTOR_CURRENT_BEMFObserverParame
terUpdate

FEREEA TV —\DOHENSA—FEFHLES

R_MOTOR_CURRENT_HuntingSuppress

F—ToN—ThdtoYLARS MLEIEIZE Y &
ZBOHTEREDTEGRLBEITVET,

R_MOTOR_CURRENT_1ShuntCurrentGet

MEBRZRELET. (1 v MEREBERBREA)

R_MOTOR_CURRENT _1shuntModulation

FRVEBETVET, (1 v MEREREEA)

R_MOTOR_CURRENT_DriverParameterUpdate

BERBREAD FSANREZITVET, (1 v ME
MERREA)
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535 aY7445L—3 3 iEHR
EREIHESA—IILTHERT S IV I4 9 L—2a VIERERS18ICRLET, [FHT AHEE0RFE/N
FTA—RERELTLESL, HEIXRS-19IZRLET,

£518 aAvI749L—L a3 ViEHR—E

T7AILEA E4Z2=E R AR
r_motor_module_ | CURRENT_CFG_VOLT_ERR_COMP BEEREHEHEEN/EN
cfg.h A%h : MTR_ENABLE

#£%) : MTR_DISABLE
CURRENT_CFG_MODULATION_METHOD TRAR
MOD_METHOD SPWM
: IE5%3E PWM
MOD_METHOD_SVPWM
C EERY ML PWM

CURRENT_CFG_OFFSET_CALC_TIME ERA 7ty ORIERRR
E
CURRENT_CFG_PERIOD_MAG_VALUE EELRERRR

CURRENT_CFG_PI_INTEGRAL_LIMIT_VD d BERERV]
INVERTER_CFG_INPUT_V

(BARAAEBE)E.
r_motor_inverter_cfg.h TEZ
LTWET,
CURRENT_CFG_PI_INTEGRAL_LIMIT_VQ q EERFIRV]
CURRENT_CFG_OMEGA B 1 R [E A K #i[Hz]
CURRENT_CFG_ZETA ERHHRBAZHRN
CURRENT_CFG_REF_ID_OPENLOOP F—=TUIL—TEO d#HERK
ERE[A]
CURRENT_CFG_ID_UP_STEP_TIME d BHERIE S EME SRS E
CURRENT_CFG_ID_DOWN_STEP_TIME d BERIE R EMEEFAE
CURRENT_CFG_IQ_DOWN_STEP_TIME_INV | d #1ERis S EME R D%
#
CURRENT_CFG_E_OBS_OMEGA FEBEHETEREARRBIREY
[Hz]
CURRENT_CFG_E_OBS_ZETA FEBEHERBZEZRH
CURRENT_CFG_PLL_EST_OMEGA MEHTEREFREIKH [Hz)
CURRENT_CFG_PLL_EST_ZETA MEHTERRERY
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£519 avI7«45L—> 3 ViEROHE—Z

<7 0%

CURRENT_CFG_VOLT_ERR_COMP

MTR_ENABLE

CURRENT_CFG_MODULATION_METHOD

MOD_METHOD_SVPWM

CURRENT_CFG_OFFSET_CALC_TIME

RX26T: 512.0f
RX14T: 256.0f

CURRENT_CFG_PERIOD_MAG_VALUE

1.0f

CURRENT_CFG_PI_INTEGRAL_LIMIT_VD

(INVERTER_CFG_INPUT_V * 0.5f)

CURRENT_CFG_PI_INTEGRAL_LIMIT_VQ

(INVERTER_CFG_INPUT_V * 0.5f)

CURRENT_CFG_OMEGA 300.0f
CURRENT_CFG_ZETA 1.0f
CURRENT_CFG_REF_ID_OPENLOOP 0.3f

CURRENT_CFG_ID_UP_STEP_TIME

RX26T: 2560.0f
RX14T: 1280.0f

CURRENT_CFG_ID_DOWN_STEP_TIME

RX26T: 500.0f
RX14T: 250.0f

CURRENT_CFG_IQ_DOWN_STEP_TIME_INV

1.0f /CURRENT_CFG_ID_UP_STEP_TIME

CURRENT_CFG_E_OBS_OMEGA

1000.0f

CURRENT_CFG_E_OBS_ZETA

1.0f

CURRENT_CFG_PLL_EST_OMEGA 20.0f
CURRENT_CFG_PLL_EST ZETA 1.0f
CURRENT_CFG_MIN_DIFFERENCE_DUTY 600
CURRENT_CFG_ADJUST ADC_DELAY 240

CURRENT_CFG_FUNC_DUTY_SET

R_Config_xxx_1ShuntUpdDuty
(RR—k-av 745 L—42B8%)

CURRENT_CFG_FUNC_ADC_TRIGGER_SET

R_Config_xxx_AdcTriggerSet
(RR—bk-a> 747 L—5E%)*

CURRENT_CFG_FUNC_PWM_MAX_COUNT_GET

R_Config_xxx_MaxCountGet
(RR—k-av 747 L—5EH%)

(E] 1.
RV

EREMBEICREHE LEEKICOLTIE, 512 RT—F OV I4 59 L— 4B FTEZSRBLTLES
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5.3.6 HEK - THIHEHR

BERFIMES 2 —ILTHAT HBEK - TH—
A VR RERICT, BREEHES 12— )LABER(Q_St co)ZERLFET,

& 520 &K - EH—

BERS520ITRLET, ERFIEED 2 —ILTIXAPID

BER

B

st_current_control_t

EmEIEES 2 —ILE
&R

u1_active

EREHES2—ILDOTH T4 TIREE

u1_flag_volt_err_comp_use

BEREMERROAIN/IEDN

ul_state id ref

IREIRFD dERT—H X

ul_state iq_ref

MBI D QR T—H X

u1_flag offset_calc

EFRA 7ty rHED TS

u2_offset_calc_time

B4 7ty MRARBEOBIERBERE

u2_crnt_offset_cnt

BRA 7ty FRBRORIERK

f4_ctrl_period

B &2 E HA (FRED)[s]

f4_refu utBEREIEV]

f4_refv vEEREEV]

f4_refw w B S EE[V]

f4 vd_ref d B EEFERIE[V]
f4_vq_ref q B EETERIEV]
f4_id_ref d B ERIERE[A]
f4_iq_ref qEERIERIEA]
f4_id_ad d B EERME[A]

f4_iq_ad q BAERME[A]

f4_lim_iq q B EE R I PRIE[A]
f4_offset_iu utfEF 7ty FERIEA]
f4_offset_iw w4 7t v FEFRIEA]

f4_sum_iu_ad

u HERSEHE[A]

f4_sum_iw_ad

w HHER A FHE[A]

f4_vdc_ad BHRBEE[V]
f4_ju_ad u tHERIE[A]
f4_iv_ad v HHERIE[A]
f4_iw_ad w HBERIE[A]
f4_modu UBT1—T1k
f4_modv VIEET1—FT 1
f4_modw WHET1—T
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BiElk EH B
st _current_control_t f4_speed_rad E[E[rad/s]
BARHBE S 2 — L f4_ref_id_ctrl d B ERERIE [A]
1 1k f4_ref_iq_ctrl q B ERIEREA]
f4_id_up_step dEERIEME— FBFD d BHERIERED
ZibE [A]
f4_id_down_step dEERBDE— FIRFD dEHERIERED
EILE [A]
f4_iq_down_step qQE#MERBDE— FEO qAERERTED
Z1LE [A]
f4_iq_down_step_time_inv qQEERBRLVE— FEHO qBERIERED
TR R D
f4_ol_ref id A—TUIL—THD dEHERIESEA]
f4_va_max dg# EDRKEE [V]
f4_ed dHEFEEEHEE
f4_eq qEEEEEE X HEME
f4_phase_err_rad AERE
f4_ol_speed_rad F—TUI—TE— FEDEEESE
[rad/s]
st_mod ERED 21— ILDOEER
st_volt_comp BEREMHEES 21— ILOEER
st_bemf_observer FEREBEEA TV —/\EEK
st_pll_est B - mEHEEER
st_pi_id d B pi HIEAEER
st_pi_iq q B pi HEHABER
st_rotor_angle A—A2 FEHROBER
st_motor E—R NS A -2 DEER
u2_duty u ufB duty SRERL R A/8y 7 7IE 1M
u2_duty v v duty RERL R H/3y 7 7 {E 1
u2_duty w wAB duty SRERL XA /Ny 7 7{E 1+
u2_duty buff u utE duty RERL R A8y 7 7 liE 2*1
u2_duty_buff v VI duty SRERL R H /8y 7 7 {E 2
u2_duty buff w wHH duty SRERL XA\ T 7 {E 2%
s2_difference_minimum PWMTa—T4ZD&/ME[hI> M
s2_adjust_adc_delay AD ZHFRE TOEBERME [Hho > k]
f4_pwm_period_cnt PWM A2 —REDAY Y
f4_pwm_dead_time_cnt Ty REA LD R
min_phase HERE S ABER
mid_phase HERE S ABER
*BLDC1ShuntDutySet Smart Configurator B~ DA > 52 *
*ADCTriggerSet Smart Configurator B~ DRA > 52 *
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BER I SR BA
st_current_control_t *PWMMaxCountGet Smart Configurator B~ DRA > 52 *

ERAlEHES 2 —ILE

&R

st_current_cfg_t
BRGEIETE D 1 —ILHl
H/RS A — 2B ERE
&R

u1_flag_volt_err_comp_use

[EREMEEZN/ESD

u2_offset_calc_time

T?twbﬁ%ﬁﬁﬁﬁ

s2_difference_minimum

Duty O EFR H EAR R R

s2_adjust_adc_delay

EE./JIL*ﬁI'ZH'sl 4= /7 uﬂiﬂzﬁﬁ:ﬂ'ﬁﬂ

f4_ctrl_period il 0 B A [ s]
f4_current_omega_hz BRIl E R E A BRE([Hz]
f4_current_zeta BERGIEREZRE
f4_id_up_step dEERDEME

f4_id_down_step

dBMERBLE— FEO JBERIESED
b= [A]

f4_iq_down_step_time_inv

qEERBLE— RO qBMERIESED
FALEERE D FH [A]

f4_ol_ref id

F—TIN—TED dEERIESE [A]

st_motor

E—R /T A= DEER

st_current_output_t

EREIEHES 2 —ILE
T AEER

u1_flag_offset_calc

BERA 7ty I35

f4_modu UBT2—Tat@Pv >y MEMERBZBL
HFRXDH)

f4_modv VT2 —TslE Qv MERERBKRE
HEDH)

f4_modw WHT1—Tal Iy MHERERKRE

HRDH)

f4_neutral_duty

7ty FAEROT1—T (L

f4_va_max dg # EDHRKEEV]
f4_ref_id_ctrl dEBERIERIE
f4_speed_rad HEIRE [rad/s]
f4_ed d B EEHETEE
f4_eq qEEEEEHETEE
f4_phase_err_rad AERE

st_current_input_t ul_state_id_ref dERT—42 X

BT S 2 — S A ul_state_iq_ref QEIRT—42 R

) FIkE T £k f4_rotor_angle_rad A—4 fA&[rad]
f4_iu_ad u HHERIEA]
f4_iv_ad v B FRIEA]
f4_iw_ad w HHERE[A]
f4_vdc_ad BREEE[V]
f4_speed_rad ®EE[rad/s]
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BER T8 55 BA
st_current_input_t f4_id_ref d B ERIERIEA]
f4_iq_ref q EERIERIEA]

BERHFHMEDS 2 —ILA
HREER

f4_ ol _speed rad

A—TN—TE— FEDEEIESE

st_bemf_observer_cfg t

BEEEA T —NE
Ua—)LAKRBEERK

f4_e obs omega hz

B I R E A BLRH [Hz]

f4_e obs zeta

FRELEERAERSR

f4_pll_est omega_hz

B #E T R EH EIRE [Hz]

f4_pll_est zeta

B HEE RIBE R

e _mtr_current_phase_t

HEREHREER

CURRENT_PHASE_U_PHAS
E

U fHERIE[A]

CURRENT_PHASE_V_PHAS
E

V HHERIE[A]

CURRENT_PHASE_W_PHAS
E

W HERIE[A]

st_current_driver_cfg_t

*BLDC1ShuntDutySet Smart Configurator BEEI~DRA > 2 *
*ADCTriggerSet Smart Configurator B~ DRA > 52 *
*PWMMaxCountGet Smart Configurator B~ D R4 > 2 *

Cx]l 1.

1Vv 0 MERBERBRHAX DA ER,
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537 YVOER
BERFHES 2 —ILTERAT ST I D—EER521ITRLET,

£521 vy O0—%&

2714I% K472~k E&IE Hl:]
r_motor_curre | CURRENT_STATE_ID ZERO C |0 dBMAERRT—42 X : dBHER
nt_api.h ONST OEEE—F

CURRENT_STATE_ID_INPUT 1 dEAERRAT—2 X : dBER
BSAAE—F
CURRENT_STATE_ID_MANUAL | 2 dERABRAT—4 R : d&#iES
BEEE—F
CURRENT_STATE_ID_UP 3 dHMAERAT—F R  dBHER
EmE—FK
CURRENT_STATE_ID_DOWN 4 dEAERAT—4 R . d#ER
BMOE—F
CURRENT_STATE_IQ_ZERO C | 0 QEABRAT—4 R : q#MER
ONST OBEEE—FK
CURRENT_STATE_IQ_SPEED_ | 1 QEMAERAT—F2 R : 8IS
PI_OUTPUT PIAAE—F
CURRENT_STATE_IQ_AUTO A |2 QEMERRAT—4 R q@MERt
DJ SHLRAPYBZE—F
CURRENT_STATE_IQ_DOWN 3 QEMERRAT—F2 R : q EFRH
LE—FK
CURRENT_VERR_COMP_LIMIT | (MOTOR_MCU | EESEMELHM) S v 4B
_CFG_CARRIE | MOTOR_MCU_CFG_CARRIER
R_FREQ* [%. r_motor_module_cfg.h &
INVERTER_CF | gg_
G_DEADTIME
1 7000.07 INVERTER_CFG_DEADTIME

I&. r_motor_inverter_cfg.h &
1]

10
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538 NTA—SHE-BE
(a) EE./JIL%I“&“%IEEJEJ/&@&/Uzif?‘;&o)uﬂﬁ

EMEIEHED 2—/LTE, ERMHFHREERRHEERNFNHRBEZRBEZRAEZL THEOY 1 U #FEL
9, ERGIHREAERFEHIE. ERFEEITOHEEICEHILTEREL TL LS, ESRFEIEHEREOKN
MMOETHETETETH., MBERHBLEERBRED/ A XGEEXEEL, BELTIEENZTT,

ERFIHRREREE. 0.7~1.00"EREETY . 1.0 ITEVFERETHROMREEIZRY FET,

ERHHRESEKHEERFHRBERML. SRAEE D 21— ILEHIEH/INS A —2 BRTERBER
(st_current_cfg_t) DLATERICEZHE L. ERFIHE D 2 —ILOFIE/NS A —2 EFHA API
(R_MOTOR_CURRENT_ParameterUpdate)#{# A L THEDHRE - EHEL TN,

ERFEREERRB L ERFHRBZZIEL. RMW DA SHEET L EMNTFRETT,
EREEHRERBE KSR : f4_current_omega_hz (& 5-5 38)
ERFIERBEFRE . f4_current_zeta (X 5-5 1)

MHRELTLEELY,

(b) BERBEHANT A —2 DK

EREEED 2 —ILTIE, ﬂﬂﬂ%&% BDINFGA—REFRAT S50, FlE/NTA—2EFE
(R_MOTOR_CURRENT_ParameterUpdate) AL T, B/\TA—FZBH TS LMNARETT ., HEE
BiX. ERFIEHE D 2 —ILHEIEI/ND A —2 B ERAEER(st_current_cfg_ t)ZSHRZELY,

(c) EBRFER/INS A—2 DHHERTE
BRFHEDS 2 —ILDa>T 45 L— 3 VIE#HRE r_motor_module_cfg.h THRET S ENTEET,

RELEAPPEERY., SRATLEBRKICERINEY . RETHEBIEXS37II/O0ERESHLT
ey,
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539 1Y+ MEMICKDERBEAE
BTN TasSLATRHWS 120V vy MERIZEKAERBIEAEICDONWTHBALET,

5391 1v> I“:]:R*J'LEE./)IL/EIIIE’)-‘{ J7

Point A to measure current

o

Up O | i i i Point B to measure current

Un EﬂQ _i ‘ P u v Wi

11 1 OQQHQ?Q
" B — =
= l ™ o‘;NFI " OFF
We I
wh I

5-15 #E#H PWMIREE (il : Ta1—7F 1« K/BER W>V>U)

HOoTNTAGSLTEMIULAZY FERAWNT, 8 PWME—FTOT Y K2 A LftE=4 PWM H
HIZEBHEEETO>TULET, K515 (2FE PWM DR Bl : Ta—F 4 KIMEFEW>SV>U) 2RrLE
-g—o

HORA Y FATIEET—LDOWHDAHAAON LTWRIKELLYFET, ZOBF., 1 v MERISHR
N5EifR(dc)& WHER(Iw)IE Ide=lw & WS BRIZAEY £,

BORA2 FBTEHET7—LDUEDHMNON LTWHIREELY EFTS, O, Idc & UMBERU)E
lde=-lu EWVSBRICGEYFET ., BYD1HETHS VABR(IV)EFILERY TJOE—ZBZAWNT lv=-lu-lw
EERTEET,

®-T,. IOKRA VA, BIZEITE1 Vv MERICENTWAERMBEEIRGT 5 2 ENHENIE,
HOERE/H I EHPEEFET,

LEROBIET 2—T 4 DRMEERNWSVSU LLBHHEETY, PWMOHAEEIHNZOXRK/NERIE
BN —UDHAEOENREETHLEELYET, RA U A B TREHESERER/NNZ—I2Ho
THEDBERNELLETDT, ZRITESVEZHADEYETHARELRYES, Ta—TA1ERET
HERATIOXRNMNARIESN>TLEDT, TRIZEDVWTHRE L-BEREOEHEADEYETEYYHTRZ
BENTREE T OTVET,

£522 BIURATLIREMESTEE

Duty pattern Point A Point B
W>V>U Iw -lu
wW>U>V Iw -lv
V>W>U Iv -lu
V>U>W Iv -lw
Uu>w>Vv lu -lv
u>v>w lu -lw
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5392 1o vy MEMBRAESETHERY HHLHE

5391IZRLE=HRICT1I v Y MERICEB T2 ERAEZTIEE. ADAVN—2DEBRIAI T %
PWM DT a2—T A REICH > THETIBENEYET, YO TV TAOTSLATIEUTOMETERLT
W9,

GPT D55 -

GPT E¥a1—)L® GTADTRA, BRU GTADTRB LY R B & GTCNT AR EDAVRTIVFIZED
AD ZHBIIEEREEEICE Y ChERBELTLET,

MTU O34 -

MTU €2 2—)L®D TADCORA, RU TADCORB LY R A ETCNT AR EDIAVRTIVFIZED
A/D ZHBIIGEREEEIC LY ChEEBRLTLET,

5393 Ta—T A

5391 ITRLIEBZRLERA I VM HERERDEEEFT 1 vy MERICK AERBREEITO S EMNHEF
A, BEFD PWM T 21—T 1 DEREFHICE > TIFAD BRI+ GERENSHEREELZ VA, ELCE
REZMBTHENHEFEREA, 24 IV TPERBEEGVEHCEALTUTO 2 OORIEERELTH
YEI,

(1). 2ODHOYYEBEZ A IV IMNERELTWVSGE

2DODMEDENYBEZ 2 A S U THEELTVTAD EROADEMAEREERLZVGEIZ. PWMOD
TA—TARBEEEY. EALUVBHLIEOUYIRZ S (I % AD ERICBRELGERSEL~AT DT
CLETEMBEREHERLET.

(2). 34 2V BENTAIEELIEE
LSROKRICPWMDYIYHZ 2 S VT EBESEEBEICTa—T4MNEL. PAMODOF+ ) 7REAHD
REICEZELTCLESHRLGBEIIAI VI EBESBL I LAEXRFRA, CORBIBERITEREN1IC
HEWNEELEDHDT, PNMOYIYBRZ 2 055X v ) TRBOREICEDRICEREICHIREIIT S
LDELTVET,

Carriercycle | _—
U 1

\%

A

“.expand

shi

<
ES

[ |
Wi—

N

B 516 Tai—T
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5310 AD 1A

AD FYAHEAL UG ERLET,

Carrier cycle

Motor control routine

Timer start

100us

GTADTRB/
GTADTRA/ TADCORB
TADCORA

ADC triggel
rom GPT/MT

50us

U /

ADC trigger
rom GPT/MTU

Scan
AD conversign

Motor control

3 Scan

AD conversion

GTADTRA/
TADCORA

T

GTADTRB/
TADCORB

ADC triggeri

from GPT/MTU

ADC trigger
rom GPT/MTU

Scan
AD convers;

Motor control

3 \ Scan

AD conversion

GTADTRB/
TADCORB

GTADTRA/
TADCORA

on

Ny

ADC trigge
ftom GPT/MT

ADC trigger
rom GPT/MTU

Motor control

N

AD conversion

Scan

517 AD FYHBAZIVY

RO1AN6858JJ0120 Rev.1.20

Jan.30.26

RENESAS

Page 65 of 114




RXZ73) KAMABRPAE—2DEUH LAY kLI - MCK F

54 ZH (BERHIEED 2—I)

BTN TaTSLTIHR. E—E2~ADANEBEFEIF/ILRAEES (PWM) [Z&>TEBLEST, AF
Ta—)LTIE, PWMDuty LDEHFITWET, =, EEFARELF D012, TRET-EEEH
HTEFET, ERFEHMES2—ILOAPIZB L CEFADOEEERTELET,

5.4.1 #HaEEREA
ARED1—I)LTIE, 2BEQ/NILABRERBS AN ORBRTEET,

(a) IEXIRZEEH(MOD_METHOD_SPWM)
EREMEUTOLSICERELET

Vv
m=———
E

m: ZEEH =& VIEREER E:A/VN—4FEEE

(b) ZERAY ~ILZEFRMOD_METHOD_SVPWM)

KABERME—FOANY FLHBIZENT, —BHICHFEZOFBEEEREFERERBRICERLET.
EIBN. EDFFEPWMERDEOOERAKE LTHEAT S L. RRICE—ZICHIMESNHIBEEDA >~
N—E BREEICHT IEEFARGHREEEME THRK86.7[%EBE>TLEVEY, £ T, T
HEIFIICEHEEEFENRKELR/MEDFHEZFTEHL. ThoZEHELHEFENSRELIZLD
ERMRELTHEALFT . TOHR. ERROKKIRIEGV/2EERY. RABELZTOEFEICEEF

BAZE(X100[%]EHY £,
4 4 1
1=V |+AV |1
|44 Vi 1

v AV = = mamin o max{V, V, V) Vi = min{Vy, V,, V)

2
ViV, Vit UV,W HEE RS E

Vi, Vi, Vi, : PWM £ R U VW HHEEERE(ERIR)

EREMZUTOESICERELET,

V)
E
m : ZiFE Vo PWMARRMELERS E: A o \— X HEE

m:

n
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542 327445 L—3 3 iER
EHREEEDOI Y T4 JIEHR—EEZKR 523 I RLET,

£523 avI749L—LaViEHR—&

T774IL%E vy 04 ERE(E Bz
r_motor_module_ | CURRENT_CFG_MODULATION_ | (MOD_METH | /\LRIEZESAEREN AR
cfg.h METHOD OD_SVPWM)

543 #EEK
ERMECHERT IBER—EEXRS5-24IZRLET,

xR 524 EH—E

gk £H B
st mod _t f4_vdc BREEEV]
f4_1_div_vdc 1/f4_vdc
f4_voltage_error_ratio BERELEER
f4_max_duty BAPWM Ta—T 4L
f4_min_duty B/INPWM Ta—F 1t
f4_neutral_duty PWM T 2 —7 « thHhfEfiE

544 IUOER
EHtEETHERAYT AT/ N—EEKR5-25 T RLET,

#*525 wHrOo—%

T74IL%A o044 EEE Bz

r_motor_current_modulation.h | MOD_DEFAULT_MAX_DUTY 1.0f BRXPWMFa1—TF 4Lt
MOD_METHOD_SPWM 0 NIV AR EFREREN A R
: IEF%E PWM
MOD_METHOD_SVPWM 1 INLRATREFREEEN A X

c ZREAY ~L PWM

MOD_VDC_TO_VAMAX_MULT | 0.6124f | AAWEENSRARAEE~DEH:

30
MOD_SVPWM_MULT 1.155f ZRAA 4 kL PWM FIE K
545 INSA—RE-BHFE
THRMETI—YARET /5 A—2FHYEEA.
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55 TBELEHE (BEBRHIEED 2—I)

BEEREMERREE. TYFFALAICLHENEEDOELELHET DHKETT, ERFIHMED 2 —LD
APIZBLTEELZET,

5.5.1 #eEEREA
BIEWR PWMEHBTIX, LETFT7—LDRA Y FUIRFROEREHIET 2E=HIZ. ETF7—L2D0D
FIDEBICATERDTY FRAALEZRTTVWET, TOL-OEXEFELERICE—RICHNMENDE
EICIFBRENEL, FIEBENBLELET., TCTENREZERATS-0., EEREMEFEELFET,
BEEBEDERKGEMEEF. ERMEETERZTI)ETYREA L, FRIZNRNT—FFORS v FUTHEH
IZIRKEFEL., TEEDOLSHEMEEZEFELET, ERREHETIE, TEEXRELFDEE /NI —VEFERICK
CCERESEICHELET,

T BERE V]

1 15 2
B/im [A]

X 5-18 BERZEDEFIKFE(—H)
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552 aY7445L— 3 iER
EEREMEMEDO Y I JBHR—EER526I12RLET,

£526 aAvI49L—LaViEHR—E

T74ILE K472~k HEE £ EA
r_motor_inverter_ | INVERTER_CFG_COMP_V0 RX26T: 0.564f | EEXMHET—TIL
cfg.h RX14T: 0.234f

INVERTER_CFG_COMP_V1 RX26T:0.782f | EX#HET—IIL
RX14T: 0.391f
INVERTER_CFG_COMP_V2 RX26T:0.937f | BEWET—IIL
RX14T: 0.463f
INVERTER_CFG_COMP_V3 RX26T: 1.027f | EEMET—TIL
RX14T: 0.508f
INVERTER_CFG_COMP_V4 RX26T: 1.058f | EX#H{ET—TIL
RX14T: 0.524f
INVERTER_CFG_COMP_I0 RX26T: 0.022f | EEMET—TIL
RX14T: 0.035f
INVERTER_CFG_COMP_I1 RX26T: 0.038f | EX#HET—ITIL
RX14T: 0.066f
INVERTER_CFG_COMP_I2 RX26T:0.088f | EEXWET—TIL
RX14T: 0.131f
INVERTER_CFG_COMP_I3 RX26T: 0.248f | EX#HET—IIL
RX14T: 0.313f
INVERTER_CFG_COMP_l4 RX26T: 0.865f | EX#H{ET—IIL
RX14T: 0.609f

553 INTA—HZE - ERE
(a) EXEREMEEDHISUVDHRE

BERGEEHE S 2 —LO#HIE/S A — 2 ER_MOTOR_CURRENT_ParameterUpdate) F UM LEFIZ, &
[EREHEMEDADN/ENERAEE TS S (ul_flag_volt_err_comp_use)x MTR_FLG_SET IZSRET S &
THENEIICHYET, BT H5E1E. £ESET755 % MTR_FLG_CLRIZEREL TL &Ly,
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56 FEREEATH—/\ (ERFIEMES21—I)

TUHLARY MLGIEZETSBE. MERREFMOADHETHEET HIRENHYET, Y7070
TS LTRFREEF THF—NEZEALTLET,

5.6.1 #AEEREA
FEREEA TV —N\2EAT LI5S, FREEEA TV —/\THEEL. TIHSHE dq#h&E dq#Df
REEZEHT S LT, ME. EEEROFT,

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

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

5-19 % dq # L DFEEE

5-19 K YHE dqE EDBEEARBRKFIUTOLSICETET,

Vg =R +sLg)ig — w"Lgig + eq

Vg = (R+5sLy)ig + w*Lyig + e

CCT. —w'lgig+eq. w'lyiqg+e,ZBEBENEIZRITT, TNhEN—d,; —d,EBEFET,

17:1 = (R + SLd)id — dd
ve = (R+sLy)i, —d,

CIAMLFET R IMFEEENHEXNZEHLET ., dMBEEARBLEZTEDNLSICESHAFET,

vg R dg

Slg=———1lg +
T Ly Ly * Ly
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EXZEL EICidBWER) EABENE)ZREBERE LTREAEXZILITET,

R N d +v2
Sld = Ld ld Ld Ld
sd = sdg,

CIT. i LdDHFEEEZG. deTdE. A TF—N\QOHTEREARER X, HERECHTES M >
Keais Keax TRMTT-IBZMA T, FROKLSIZETET,

R d v}
Sig=——1lg+—+—+ Kpq:1(ig — {3
d LT, I, ga1(la — 1q)

sd = Kgaz(ig — l?i)

EXEYG EAdETROLSICEERT ENTEET,

% K S
a = 2 R - Kgay {<1 * KE—dlLdS> la + K vé}
s< 4+ (E+K5d1)s +W Ed2 Ed2
Keaz
Q=g =——— (L5 + R)ig — Vi)
52+ (7, + Kear ) s + 2

EXERDE. GEdlE iy & vy EANET B 2REDHTETB LMY ET, -, BF
BRY v, ERERBIE. TEEDBEY ELGYVES,
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dEFEEEHEERDEET 1 VU Kear+ KeazlFw, ETERAWNT, FTROKIICEC I EMNHEFET,

Kea1r = 2{gcwge — Z

Kga, = wfrc Ly
wpe FEETHTEREAR KK
(o FREEHTERBERE

SOICHEDKEABXETRDOKLSICEESHRAFS,

~_I( R_ da v -
ldz_{__ld+_+_+KEd1(ld_ld)}

S Ld Ld Ld
1 o
dg = —{Kgpa2(ia — 73)}

S

EXEY dBFEEEHEEOTO YV KRRIFR 520 DL 5 2HY FET,

Ed2
@

f}d (: ﬂJ* ‘['gig o ed)

LdKEdl

5-20 d@FEEEA T —"TOvIHEH
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Fz. QBBIICOVWTLERICHET D ENTE, [ L dIF, TROLSICESRT ENTEET,
Keqis Kego 13, qBBIDHEE7 A1 2 TT,

KEqZ
L K S
~ q Eql . *
g = 7 {(1 =+ —qu> g+ —vq}
SZ+(§"+&MJS+-EW Kiaz Kiqz
q q
KEqZ
3 7 Lq . *
d=d, = - o {(Lgs +R)iy — v}
s2 + (L—-I-Kqu)S +L—q
q q

FRERDE. dMOBALRBIC. [ &, IE. iy £ v, EANET B, 2RAOHTEHSZ EHH
YET, £, BERRY 0, LHERNC X, TROBY LHYET,

K
W, = Eq2
Lq
R
L_ + Kqu
q
(=——
KEqZ
2 L,

COZEDD, qHBREEREROEES A UKo Kepld. FRO&SIZEC Z EAHEET,

Kpq1 = 20pcwge — iR
q

KEqZ = (U%G Lq
wee BRBEHTEREH B R
(e FEEBEHERBREREY
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SoICHEREAERXL. dBAIDIHE ERKIC. TROKSIICETET,

- R dq v -
lq=—{—L—lq+E+E+KEq1(lq—lq)}

1 ] N
dq = E{KEqZ(‘q - lq)}

LXK Y q@FEEEHENO IOV IV RRAIIR 521 DL S IZBYFET,

qu(= —w*Ldid - eq)

5-21 qHMFEEEA TH—/1T0Ov IR

RICHFEEEIL. EENLD, . d, PO TROLSICHHEERFET,

eq = _dd + w*Lqiq

— g * y
eq=—dg—w'Lyig

€q
AB = atan| —
€q

LlE& Y, Edqdh & HE dq BDOREDREREAAKREY FT,
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RRIC, MBREAOZHTE dq BMARICRBEEET, RBRIEE 522070y 7HBEICHE > TITLVE
ED

0 A0 k| @Pest Ocst

~
2

5-22 HEBMEHEROITOYIHER

CIT. B2 OHBHEON S HEHMIBMED,; F TORAIL—TEEEKIT. TEOLSITETET,

Kp
Oese(s) _ K (s%+1)
0(s) s?2 + Kps + K;

FOTE—FDREDHBAEN SHEHBUEE COMCERRI 2RROMLELGY . HIBMEHERD
BB B RBw, EBREFRBERKXDISITHYFET,

o T BIBLIERTEROHE A 2Ky nase error & Ko pnase error|. FEROE S IZEC  EAMES
¥,

KP_phase_error = 2{ppWpp

KI_phase_error = wie
wpg : BB EHTE REEEKE
{po : HABGIEHTERBZHRE

UEKYRE - REHENTETLET,
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562 37445 L—3 3 iEHR
BFEEEA ITV—\Oa T4 ER—EEZRS5-27TIZRLET,

%527 AavI749L—La3ViER—E

T7AI% <y 0% REE Bk
r_motor_module_ | CURRENT_CFG_E_OBS_OMEGA | 1000 FEEEF IV —/\OBEAFREKEK
cfg.h [Hz]

CURRENT_CFG_E OBS ZETA 1 BEEEA TF—/\OEERHK
CURRENT_CFG_PLL_EST _OME 20 BFEEEATY—/\OBEFE R
GA [Hz]
CURRENT_CFG_PLL _EST ZETA |1 BEEEA TF—/\OEZERHK

56.3 /INSA—RFAXK-BTE

(a) FREEA THF—/IOHFE

T UH LARY LGB TIRBREEELS T — DB TEDNTHIRELES BN =H, 2—FARET S
RSIA—2EHYEEA.
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57 RE&IEHED1—IL

FEFHEDS A —ILEE—ANEERSICEBKITAESICHEHITZES2—ILTYT, EEERSEOALE
ZHT. ERIESEERALET, £f-. YITES 12— ILOBOHERFHEA—T U IL—TEEL T4

i, EoYLRAYBAFBEERES 2 —ILoHEILES,

5.7.1 #ge

BREFHMED 1 —ILOBE—RER528ICRLET,

%528 HEFIHMES 1 —ILOMEE—E

HRE Bl
1R FE |15 REESEICERTSLIEEZTL. ERESEZHEALET .
REESHRE BREED1—IVICEEESEFERELET.
O ERFIERE BOMEFEERNT Ao BMERIESELEE - RELET,
F—TN—TFY | FA—ToIN—TEALAEVTHEDINT A —2BEFITVET,
E 2 JHIEn%E
UoHLRFETIY | A—TUII—THIENAS Y L RAFEHADY Y B ZNEEZTSES 2 —ILON
B2 HEDRE SA—BBREETVET,

572 EVa—ILEMKER
EEFEEDS1—LOED 12— )LEREER 5-23 ITRLET,

Speed config

Speed module

Spied |m——mmm——m o Id reference
reference > [Flux weakening OFF] Iq reference
Speed Speed control >

|
|
|
|
|
|
[Flux weakening ON] |
|
|
|
|
|

Flux
waekening

(o, spesci reterence, - Gibrary) | 1| open 100p damping
etc.) e - control speed >

(library)
Control parameter
(Id current, phase error, Open-loop to Open loop torque current,
etc.) » sensorless ctrl Iq reference >

(library)

B 523 REED1—ILERE

BRESHHED 1 —ILOYTED1—ILTHIBOMERFEMEA—TUIIL—THELTHIfH, oo LR
Py B ZHIEIE 5.8 FHOWRFIE GREHREMEDS2—I) ( 59F—TUII—THFLEDTHIE GREHIHE
TV L 510U LAY BAGIE EREFIEED1—IL) 2RSS,
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573 JA—Fv¥—F+

EEFMEHOIO—Fr—rER 524 I2RLET,

EEIL—TIFUHL
R_MOTOR_SPEED_SpeedCyclic

—RLPFZE{T
motor_filter_first_
order_lpff

EEETa1—/lactive?
u1_active

[FLG_SET]

EIEREEERERE
motor_speed_ref _speed_set

R EPIFI 1
motor_speed_pi_control

SBOHERFI?
u1_flag_fluxwkn_use

[FLG_SET]

[FLG_CLR]

[FLG_CLR]

55 60 Bk SR 18D
motor_speed_flux_weakening

®T

)

®524 EEHBMTIO—Fr— b

R01AN6858JJ0120 Rev.1.20
Jan.30.26

RENESAS

Page 78 of 114




RXZ73) KAMABRPAE—2DEUH LAY kLI - MCK F

5.74 API

REEHHEHES2—ILDOAPI—EZR5-29ICRLET,

#* 529 API—&

API

T

R_MOTOR_SPEED_Open

HEES1—ILDA VAR VREERLES,

R_MOTOR_SPEED_Close

EVa2—ILE) Y MREIZLET,

R_MOTOR_SPEED_Reset

ED1-ILOMBIELET.

R_MOTOR_SPEED_Run

EDaA—IETI T4 TREIZLET,

R_MOTOR_SPEED_ParameterSet

EEFEHICERT 2EREREANLETT,

R_MOTOR_SPEED_ParameterGet

BREFEEROENERELET .

R_MOTOR_SPEED_ParameterUpdate

ED2—LDFIEHNS A =2 ZFZEHLES,

R_MOTOR_SPEED_SpdRefSet

EEHRFEEZRELET,

R_MOTOR_SPEED_SpeedCyclic

EEREETVET,

R_MOTOR_SPEED_Opl2lessReferencelqCa
Ilc

U LAY BEZ D g MEREFEZREHLE
EE

R_MOTOR_SPEED_Opl2lessPreprocess

LU LRAPYBZNEETSE-HD MLYERZER
LEYd,

R_MOTOR_SPEED_OplDampCtrl

F—ToN—TEEVJHIERAKRLES,

R_MOTOR_SPEED_OplDampReset

F—ToN—TEELTHIEE )Y FLET,

R_MOTOR_SPEED_HuntingSuppress

HEL Y B ZFD q ERIEFEOT ER AR NIEET
L\ij—O

R_MOTOR_SPEED_SwitchingFlagSet

HEI Y BEARICEEEREICHEEEERATS TS
JEEYy LET
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575 a>7445L—3 3 iEHR
EEHEEDS 12—V IT4 T L—aViER—EEZKRGI0ICSRLET, FHT DHEEORIENS

A—BERFELTLESW, MHEREKRS31ITRLES,

%530 avI749L—LaViER—E

T774ILE

Xy 0%

s B

r_motor_module
_cfg.h

SPEED_CFG_FLUX_WEAKENING

O RHNEDERTE
A% : MTR_ENABLE
#% - MTR_DISABLE

SPEED_CFG_LESS_SWITCH

B LAYY EZFIBEORE
A% : MTR_ENABLE
#|%) . MTR_DISABLE

SPEED_CFG_OPENLOOP_DAMP
ING

F—ToN—THFELTHIHDETE
A% : MTR_ENABLE
#%) - MTR_DISABLE

SPEED_CFG_CTRL_PERIOD

HIEE AR E [s]

SPEED_CFG_OMEGA

B H R E A EK K [Hz]

SPEED_CFG_ZETA

R R IR R

SPEED_CFG_LPF_OMEGA

RE RO LPF i [Hz]

SPEED_CFG_SPEED_LIMIT_RPM

& FE | FRAE [rpm]

SPEED_CFG_RATE_LIMIT_RPM

INEEFIFR [rpm/s]

SPEED_OPL2LESS_SWITCH_TIM
E

B LYY & Z LB (2H D B FfE

SPEED_OPL_DAMP_ED _HPF_O
MEGA

dEFREEHEER HPF O Ay M4 T EEE
[Hz]

SPEED_OPL_DAMP_ZETA

A—TUoIN—TEEVTHHRBERHDT
T4 I FREE

SPEED_OPL_DAMP_FB_SPEED_
LIMIT_RATE

HAOEEESHEE) S vAEHAERDOT
T4 FREE
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£531 avI«45L—> 3 ViEROEE—Z

X704

REME

SPEED_CFG_FLUX_WEAKENING

MTR_DISABLE

SPEED_CFG_LESS_SWITCH

MTR_ENABLE

SPEED_CFG_OPENLOOP_DAMP
ING

MTR_ENABLE

SPEED_CFG_CTRL_PERIOD

RX26T: 0.0005f
RX14T: 0.001f

SPEED_CFG_OMEGA

3.0f

SPEED_CFG_ZETA

1.0f

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

SPEED_OPL_DAMP_ED_HPF O | 2.5f
MEGA

SPEED_OPL_DAMP_ZETA 1.0f
SPEED_OPL_DAMP_FB_SPEED_ | 0.2f

LIMIT_RATE
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5.7.6 HEK - THIEHR

FEEHIHES A —IILOEBER - TH—EE2R532IZRLET, EEEZS 12— ILIZAPIDOA VRS VR
RICT, EEED 12— /)LAEBERQ st sc)ZEELET,

& 5-32 #HEK - EH-R1

BER P

s B

st speed_control_t | u1_active

ED 21— ILOEM/ENRR

BEEES 21— L ul_state speed_ref

BER

EEETEERET HSRAT— FEHE, FEDTY
AICEHT SR T— FEEET D,

ul_flag_fluxwkn_use

BOHRHHOEREENT ST

u1_flag_switching

oS LAY BAHIEEREEND TS

f4_speed_ctrl_period

HEIL—TOREH [s]

f4_ref speed_rad_ctrl

HE A DEEIEFIE [rad/s]

f4_ref speed rad

REFERE [rad/s]

f4_ref speed_rad_manual

R IR D L — Y DIREHE T {EEREE [rad/s]

f4_speed_rad_ctrl

EEHEES 12— ILATERET 53FE [rad/s]

f4_speed_rad

AN SNFIRE [rad/s]

f4_max_speed_rad

RAEE [rad/s]

f4_speed_rate_limit_rad

EEDEILEDHIPRIE [rad/s]

f4_id_ref output

d HERIEFE [A]

f4_iq_ref output

q EHERIEFE [A]

f4_va_max dg# EDRKEE [V]
f4_id_ad d B ERME [A]
f4_iq_ad q #ERME [A]

f4_opl2less_sw_time

oY LRYY & Z LR [s]

f4_torque_current

~ILY B [A]

st_motor E— 2 EHRABER

st_pi_speed PI i 5 FA & & 1K

st_fluxwkn 55 O RR FIlE B S (A

st_opl_damp F—TU—TF o E U THlEER
st_slpf LPF REER
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% 5-33 HEEK - EH—E2
Bk T8 Bz

st_speed_cfg t

REEDa—/)L|
/N5 A —2ERE
REER

ul_flag_fluxwkn_use

BOHRFHOERERIS Y

f4_max_speed_rpm

RANRE [rpm]

f4_speed_ctrl_period

2 B H{EI D FE 2 [s]

f4_speed_rate_limit_rpm

HEDEILEDHIRIE [rpm]

f4_speed _omega hz

B % B B3 [Hz]

f4_speed zeta

R FE R R B

f4_speed_Ipf hz

B EHEA LPF [Hz]

f4_opl2less_sw_time

Y LAY B ZANERR [s]

f4_ed_hpf_omega

d BiEEEEE HPF h v b4 7 RSk [Hz)

f4_ol_damping_zeta

F—TUN—TEUE L THEB=ERK

f4_ol_damping_fb_limit_rate

F—TIOoN—TEUEVTHE T4 —KiNwo )
Ty bE

f4_ol _ref id

A—T U IN—TW d HERIESE [A]

f4_id_down_speed rpm

d BERERERERGEE (HWA) [rpm]

st_motor

T2 EHABENR

st_speed_input_t

BEED1—ILA

ul_state speed_ref

EEETAT 4R

f4_speed_rad

ANT %REE [rad/s]

EEE 1—/LE
HRBER

HNAEER f4_va_max doBEIZH T HRKREE [V]
st_speed_output_t | f4_id_ref d BAERIERIE [A]
f4_iq_ref q BERETE [A]

f4_ref speed rad_ctrl

Pl &IHIZERAY %R E [rad/s]

f4_speed_rad_|Ipf

LPF #% & E [rad/s]
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577 XU OFE
FEEHIHES 2 —I)ILOTI/O0—E4K534(CRLET,

T74IL%A E&ZA=F E&E e
r_motor_speed | SPEED _STATE_ZERO_CONST |0 EEES1-ILORAT— NEE, EE
_api.h ESEZEREEICHRYET,

SPEED_STATE_POS_CONTRO | 1 BEED21—ILORAT— EHE, EE

L_OUTPUT ERENMIEFIEHE S 2 —IILDOHAE
BYET,

SPEED_STATE_MANUAL 2 HEEED1—ILODARAT— NEE, FE
EREALI—YEREBEICHRYET,

57.8 INTA—HRHE - BRTE
(a) EEFEREARRY L HZZBOFAE

REFHES 2 —IILTE, REFHREERRHEEEFHRBZHHREAEL THEOS 1 U 2HEL
T, EEFHREERREHZE<T 5L, REENARALLESEEICHT 2REDEBHREAMLLET,
REHHNREERRBIERFNHEDFESEHE O, RETETLHLRAERFHROERRERBD 1/3 &
BoTWEY, REFIHREREZRME0.7~1.0 [ FEREEE L, E1ISEVIERE TRONGIGEIZA
UFET, REQIGEZHZRLGNSHABEZTOTLIZELY,

REFHNREREEH L REFHRBERL. EEE D 21— LIS A —2 BT AEER
(st_speed_cfg_t) DUTERKICTELZHREL. BEED 12— I/ILOFIEH/INT A —42 ZFHA API
(R_MOTOR_SPEED_ParameterUpdate)Z{#fl L TIEDERE - BEFE L TN,

o FEEHRMHREHEKE : 4 speed_omega_hz (% 5-33 SHR)
o EEFIERBERE : f4_speed_zeta (X 5-33 BHR)

(b) HEFIEA/NT A —FDEE

REFHEMEDS 12— TIE, FEBRAREE—FDNTA—F2ZFERTHH. FHlENSA—2DEE
(R_MOTOR_SPEED_ParameterUpdate) &AL T, E/XTA—F ZEBH TS EMNARETT, HREEB
E. REED 21— ILHIEI/NT A —2 ZFERAEER(st_speed_cfg_t)#SH 2L,

(c) HEHIEA/NS A —2 DWEAERTE
EEHEEDS2—I/ILDaYT 4T L—> 3 ViE#RE r_motor_module_cfg.h THRET D ENTEET,
BRELEEAMEEESLY ., DATLARHBICERINET., RETHEBIES575FSBILEEL,
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5.8 FHMEHIE GREHIEHES 1—I)

FOHRHEHFEDOEDS 2 —ILIXFEEHHES 2 —ILOYTES21—ILTT, BEFICHAEEFEODE—4ZEK
B3 b&. MEFOXRAMAME EREEEICLA LEFEEENRELETT., TLTREEENA LAY,
FREENEREEZLEZELLLD., THHLBEENEMT HE. E—FICTALYREZTVERERELLH
Y, EEERENEFLET, CORBEHERT HEMTE L THOHMEFELAHY £7,

5.8.1 #gEEREA

BOMERHETIE., JdMBREZEFAICHNT I LT, ZFREFICLIEEHMOBELFZ . =5&EE

Gt LUEERGEE TOREIBEEFERETEET,

KRRICIER 525 [T >TAdBMBREREL. HHETVES,

V.
o+ J(22)
= »
“ Vom = Vamax — [aR

2

2
(Lqlg)
I

Vo © B2 B IE HIFRME [V]
Vimax : BIEANY FILORKIE [V]
I, : BRRY FILOKXES [A]

5-25 FOHERHEIZEH TS dEEFIEDHEX

582 INTA—HE - EKE

ARED2A—/)TA—YDEETINTA—F2EHYFEFFA, RED1—IILEFRATIHIEEE. EEE
Ta—ILDOFHIE/NT A —A2 FEHH API (R_MOTOR_SPEED_ParameterUpdate)IZT. SBOMHERED 7S
4'(u1_flag_fluxwkn_use)# 1 [ZERE L TL &L,
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59 A—TUI—THFUEVTHIEH GEREREES 1—IL)

5.9.1 #eEERER

BEEUYLARY MLFIEITIE, BEETEHBFREEENA/NSL., LB - EEHTEOREN LN S ALV
H, —"EDJBMEBERER L CEGHAERESE. TRIHLTEREA—TUIIL—TTE—F ZRBE
TEFT(AH—TUIL—THH), COBE—FDREE. EFR. E—F2/FA—2(KEFT HEEREH TR
BLET, TCTHS260DTAVIRRICHIESBA—TUIN—TF U EVTHliHERET S LT,
E—ADRFEEBL., BEEETLE—IDEELTLTESEDEMNHEET,

Aed wcomp

€a —» HPF |——— Koamp |—>  Gumissies o~k

e d EBRBE R EBFREE A 74— \HA{E) [V
hey: d WEREEREBENAS [V]

Koamp RERREAD T4 —FNv o751

comy BEREREAD T ¢ — K73y 9 HFE [rad/s(BRA)

K526 #—TUII—TFUEVTEHETOY Y BRE

59.2 NS A—HZE - ERE
AKED2A—)TA—HYDERET DT AR EHYFECA. RED21—IILEFERAT HEEE. ¥*—D v

ED2—/LOFIEH/IND A —42 FBHH APl (R_MOTOR_SENSORLESS_VECTOR_ParameterUpdate)IZ T,

F—TUIN—TFETHIED 7S 4 (ul_flag_openloop_damping_use)Z 1 IZERE L TL &Y,
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510 EoH LAY EBEZHIEH (REHREED 2—IL)

5.10.1 #HEERER

E—RWREE. FREEENSTHICHERREGREICEEL-ECAT, T LRGFIEEEIO—X K
IW—THRIENHBITLET, L. A—TUII—THIERIL, (ERENEFNEIIETRILINEEL
E—AHAEELTVSO. FICSERFIZIE, EREAKREL. TV LAKIEBTHICERRTRE
DNVFUOITHRIZDEBENDBYET., TOH, MHEBEAISERMLIZHEEL, BI527T0D&E5%
oY LAHEADYYEBEZDEZITOET, ChIZKVYFIEHTDYEBZBOERERVEEDN\VF VTR
BT B ENHEEET,

Ia & . .

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

0 i é K
w b i e

0 i =t

>
s
—_—-

_»
! t
————F—Jo =T Y L RS>

X 5-27 EoHLAYYBEZLEROZYESEDEE A A —D

5102 /NS A—HR A% - %F

AED2—IILTA—YINERETINIA—FEHY FRA, RED21—ILEFERATHEEIE. vr—Dv
ED2—ILOFHIEINT A —2FEFHH API (R_MOTOR_SENSORLESS VECTOR_ParameterUpdate)IZ T,
oY LAY YBEZFIE TS 4 (ul_flag_less_switch_use)Z 1 [ZRELTL &L,
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511 KSANEDa1—)L

RSANEDS2—ILIF . HoTNTOTSLDIFIL I TICHETEIIA—OFEDa1—/LE MCU DRYTII)IL
IZ79CRTBODAI—h a0 T4T L—3EE G T DA TI—ADRENEHFEDED1—ILTT, FSA/\E
Ta— )LEBEYIZERETAHIET. MCU DHEEEE|Y U TOFET AR — KO ENEE—FED1—ILOERE
FERTHENTREICHRYET,

5.11.1 H#égE
RSANED 21 —ILDOHE—E4KR5-35IZRLET,

535 KFSANEDSa—ILO¥EE—E

HEHE Bl
A/D ZH{ED IS AY—h- V747 L—2BEEBRHTHER LAV N\—2R—FOBEEETE AD
EBERELES,
PWM O duty & 7E AR—hk- OV 745 L—2BEHEHET UVW H~AH 195 PWM Duty [EZ R ELE
ERS
PWM MERA. =1k AX—h O T4 L—SERHAT PWM E DR, SEZ4I8HLES,

5112 E 31— ILERE
KSANED1—IILDED1—ILIEFRRER 528 FSANES 12— ILERRIZRLED,

Driver module

Driver config

_—

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

A 4

A 4

Converter
IE, Iw, VDC SCEA%

<

PWM Control
Start/End

A 4

528 KSANEL1—ILEKE
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5.11.3 API

RSANED2—)LD APl —ERER APl DERBE%E % 5-36 [TRLET .

% 5-36 API—&

API

EiBA

R_MOTOR_DRIVER_Open

RSANEDSA—ILDAV RV REERLET,

R_MOTOR_DRIVER_Close

ED21—IILEFyMREEIZLET,

R_MOTOR_DRIVER_ParameterUpdate

EVA-I)LABTERTOIERFREANLTT,

R_MOTOR_DRIVER_BIdcAnalogGet

AD ZHIEREMELES , 2 Vv MERBEREREAX)

R_MOTOR_DRIVER_1ShuntBldcAnalogGet

AD EREREBMELET, (1 Lvo NER BRI A )

R_MOTOR_DRIVER_BIldcDutySet

PWM Duty DEREZITLET,

R_MOTOR_DRIVER_PWMControlStop

PWM #llfE&ELLELET,

R_MOTOR_DRIVER_PWMControlStart

PWM #ll{H1Z&BELET .
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5114 2227445 L—3 3 iEH

FIANED2—ILDIAV T4 T L—2aER—EE R 5-37 ITRLET . BT IHEEOERTE/NNTA—RERTE

LTSy, #8AEIL % 5-38 [TsRLET .

£537 aAvI749L—LaViEHR—&

T71ILE

<on% B

r_motor_module_cfg.h

DRIVER_CFG_FUNC_PWM_OUTPUT_START

PWM H el BE$MERTE

DRIVER_CFG_FUNC_PWM_OUTPUT_STOP

PWM i A E 1 BISERE

DRIVER_CFG_FUNC_ADC_DATA_GET

AD ZiE REVISBIRERE

DRIVER_CFG_FUNC_DUTY_SET

Duty Cycle B EBHZTE (2
e MERBERREAXDOH)

r_motor_inverter_cfg.h

INVERTER_CFG_ADC_REF_VOLTAGE

AD M EAETFHRTE

r_motor_module_cfg.h

MOTOR_MCU_CFG_ADC_OFFSET

AD # 7ty MEERTE

%538 avIq49L—Ta ViERYBIE—E

0%

Settings

DRIVER_CFG_FUNC_PWM_OUTPUT_START

R_Config_xxx_StartTimerCtrl
(RR—b-a2 247 L—5B%) ' 2

DRIVER_CFG_FUNC_PWM_OUTPUT_STOP

R_Config_xxx_StopTimerCtrl
(RR—k-a0 74 L—5E%) *" *2

DRIVER_CFG_FUNC_ADC_DATA_GET
v MERMERBREAR)

RX26T: R_Config_xxx_AdcGetConvVal
RX14T: R_Config_xxx_AdcGetConvVal_MultiUnit
(RR—k-av 74 L—5E%) " *2

DRIVER_CFG_FUNC_ADC_DATA_GET
(1 ovoMERMERBRHAR)

R_Config_xxx_1ShuntAdcGetConvVal
(RR—k-av 74T L—5E%) " *2

DRIVER_CFG_FUNC_DUTY_SET
2 S r U MERBRBHE AR D)

R_Config_xxx_UpdDuty
(Z-?_F . :yj{ﬁ‘b_gggﬁ) *1*2

INVERTER_CFG_ADC_REF_VOLTAGE

5.0f

MOTOR_MCU_CFG_ADC_OFFSET

Ox7FF

(E] 1.
(RS

EREMBEICRHE LEEKICOLTIE, 512 RT— ka4 L—49BFTEZSRBLTLES

2. AR— b AV T4 L—E2DE—FaAVR—22 bEFERTBEEF. XX’ IF'MOTOR” & 2 5E
LTWET, E—2aViR—RV rEFRLGWNVESIX. PWMIZFERTRZES2—ILEMNAY

ESEA
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5.11.5 BEK - THIHER

RSANED 12— )L CHEATAIEBEFR—EER 539 ZRLET . KSANED 21— ILIZ APl DAV R B2 AFERIZ

T RSANED 21— L FREEKR(g_st_drivenZEEHLET,

& 5-39 HBEK - EH—H

= BCRN EH B
st_motor_driver_t *ADCDataGet AR—hk a4 L—2@HE~DRL U4
(AD M RIS L HE)
BS54 /NEDa—)LRA [ *BLDCDutySet AR—b AV T4 TL—EBADKRS 5
ER (PWM H HEFal B % 54 5E)
Iy FEFRBEARDOH)
*PWMOutputStop AX—b a0 T74 T L—2EH~DKRI 242
(PWM H QE I % 55 7E)
*PWMOutputStart AX—bk-aVI74 7 L—2BE#H~DRS 242

(Duty Cycle BX ER# % &)

f4_ad_crnt_per_digit

ERADEHMART—IL

f4_ad_vdc_per_digit

BEEAD EHMART—IL

f4_pwm_period_cnt

PWM ho >4 —REID A > k#(Duty
)

%ERIE

ol

f4_pwm_dead_time_cnt

Tv R4 LDAY Y FE(Duty 3% ERIER)

st_motor_driver_cfg_t

INT A B REER

KSANED 21— LEIHE

*ADCDataGet AY—b T4 L—2B#H~DKRA 4
*BLDCDutySet AX—hb a7 L—2BHE~DKRS 4
Yy tERBREAXDH)
*PWMOutputStop AX—b AT 45L—2B#H~DKRA 4
*PWMOutputStart AY—b a2 IT74 5 L—2B#H~DKRA 4

f4_shunt_ohm

L v FEHE[ohm] (f4_ad_crnt_per_digit 5tE )

f4_volt_gain

BELZS A 1F$(f4_ad_vdc_per digit 5T E )

f4_crnt_amp_gain

BIRLEMS A 1F$(f4_ad_crnt_per_digit 51E )

f4_pwm_period_cnt

PWM A4 —RE#D A b#(Duty RERE
#R)

f4_pwm_dead_time_cnt

Ty KRR A LDAY Y F#(Duty B2 E RTER)
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5116 ¥/ OFHE
RSANED2—)LDOTHO—E%FK 540 [TRLET,

#*540 <y A0—%

E&Z=EZ
MOTOR_DRIVER_PRV_ADC_
REF_VOLTAGE

ikl
EEBEV]

E&E
INVERTER_CFG_ADC_REF_
VOLTAGE (% 5-37 88)

715
r_motor_driver.c

5117 INT A —H2 % - BRE
(@) FSANED 12— ILHIE/INS A —2 DFRE

FSA/NED2—ILTIXL, HlH/5A—425%E(R_MOTOR_DRIVER_ParameterUpdate)md> A Adt=z/\5A—
AEFALT, E—FED21—IILERR—F OV T4 L—2EDBEE R T, T—3EBREITVET  RSANED 21—
IVEIE S5 A—5E% E RS (st_speed_cfg_t)EFE>TAALET . U TILTBISLTIE. avI747L—T3
DELTEBRSINTWDEDE/NTA—FBRFEEELELTHEALTVWET, RERNEER 5-41 ITRLET,

#£541 Yo FT7O55LEEH
*ADCDataGet DRIVER_CFG_FUNC_ADC DATA GET % 5-37 8,
*BLDCDutySet DRIVER_CFG_FUNC DUTY_SET(2 ¥+ v FEF
BRHEAKXDH)
*PWMOutputStop DRIVER_CFG_FUNC_PWM_OUTPUT_STOP
*PWMOutputStart DRIVER_CFG_FUNC_PWM_OUTPUT_START

f4_shunt_ohm INVERTER_CFG_SHUNT_RESIST r_motor_inverter_cfg.h

f4_volt_gain INVERTER_CFG_VOLTAGE_GAIN

INVERTER_CFG_CURRENT_AMP_GAIN

f4_crnt_amp_gain

f4_pwm_period_cnt MOTOR_COMMON_CARRIER_SET_BASE

MOTOR_COMMON_DEADTIME_SET

r_motor_module_cfg.h

f4_pwm_dead_time_cnt
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512 AX— k-4 L—42E%F
BTN TAFTSLTIH, AN— OV IJ4 5 L—422FERALTITO Y FEERLTWET, #A
LTWdaviR—3y hEa—FEEHICEMLU-EEEHRBALET,

5121 YAy Y ERE

YOV HEBEFEERS42, R543I1ZRLET

%542 MCU 4 84 %% (RX26T)

A=k iR
RX26T RAM64KB /A\—< 3 & RX26T RAM48KB /\—< 3 &
A Oy 10MHz
S RF L% AvY (ICLK) 120MHz
BEBES 21—/ 095 (PCLKA) 120MHz

ABEYa—/)Lo B v% (PCLKB/PCLKC/PCLKD)

60MHz / 120MHz / 60MHz

FlashIF # B % (FCLK)

60MHz

IWDTCLK

120kHz

%543 MCU 4 04 &% (RX14T)

A=k RRE

RX14T
Aoy y 48MHz
AT LY OvY (ICLK) 48MHz
BBEYa—)LYOv%y (PCLKB/PCLKD) 48MHz
Flash IF # A4 (FCLK) 48MHz
IWDTCLK 15kHz
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5122 A VR—FR 2 FRE
FERYTHaR—

%£544 RT—b-av745L—4DarR—

o EHR AR U TER 544, R545ISRLET.

U bEBRERIYETR2 Uy MERERBRHEAN)

HaE

avikR—3x2 b
RX26T RAM64KB /73— RX26T RAM48KB /\— RX14T
oayv D

3HEPWMEH N, ADZEH# (BR

Config_ MOTOR

B, 41 oN\—2 BREEREL)

A/D e Config_S12AD2 Config_S12AD1
(R— K Ul e R EE#HL)

FRAKR— FDEE Config_ PORT

R FIEE Y AH R A < Config_CMTO

WIIXYFRYIEA47 Config_IWDT

BERRH Config_POE

%545 RY—bk-avo45L—420avk—

U bERRERIYSTH vy MERERBRHEAN)

Hee AVR—RUk
RX26T RAM64KB 73— RX26T RAM48KB 73— RX14T
Yav Yav
3 PWM 5 Config_MTU3_MTU4
A/D Zit Config_S12AD0
(B, 1 VN\— 42 BREER
)
A/D Zi 0 Config_S12AD2 Config_S12AD1
(R—F Ul e EERE)
EAR— FOEE Config_PORT
R IR Y AH R A < Config_CMTO
WIIrYFRYIB47 Config_IWDT
BEREH Config_POE
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5.12.3 &Y aH

B AHEEHRE R 5-46, K 547, X548 RLET,

% 5-46

E| ) 5A#H—E(RX26T RAM64KB /A—2 3 V)

aAVER—x2 bk

Bl Y AH B %

st B

Config_ MOTOR
Iy MEMERREDIES)

r_Config. MOTOR_ad_interrupt

AD TR TE| L A H
B YRAHLARI 12
ZEE|YIAH : FFA]

Config_MTU3_MTU4
(1 ¥v 2 MEMERBREDIFS)

r_Config_ MTU3_MTU4 tgia3_interr
upt

PWM LLEI Y 5AH
EYRAHLAI 12

ZEEYAH : FFA
Config_S12AD0/2 L e L
Config_PORT L e L
Config_CMTO r_Config_CMTO_cmi0_interrupt R E I EE Y A A
EYRAHALARIL 11
ZERYAH : FFA]
Config_IWDT L mL
Config_POE r_Config_POE_oei1_interrupt HW BERDE Y AA/H H5ERE

DE|Y A H
BYRAHLARI 15
Z2EIHNYIAH : B

% 5-47

| 5AH—E(RX26T RAM48KB /A—2 3 V)

avikR—x2 b

& Y A A BE %L

B

Config_MOTOR
2 o¥ v MERERREOER)

r_Config_ MOTOR_ad_interrupt

AD IR TEIY A%
BYRAHLAIL 12
B YAH : A

Config_MTU3_MTU4
1oy Y FMERERBEHDIGS)

r_Config_MTU3_MTU4_tgia3_interr
upt

PWM LLEI Y A&
BYRAHLARI 12

ZEEYAH : FFA]
Config_S12ADO0/2 TL TL
Config_PORT L mL
Config_ CMTO r_Config_CMTO_cmiO_interrupt R E HEHE Y AH
B YAHLARIL - 11
ZEENYAH : FFA]
Config_IWDT A 7wl
Config_POE r_Config_ POE_oei1_interrupt HW @ERDE Y sAH

B YRAHLARI 15
ZEIYIAH : ZEib

r_Config_POE_oei2_interrupt

HAOERDE| Y AH
BYRAHLARI 15
Z2EE|YIAH : ZEiIE
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& 5-48 &Y AH—E(RX14T)

avikR—x2 b

& Y A A BE %L

B

Config_MOTOR
2 o¥ v MERERREDER)

r_Config_ MOTOR_ad_interrupt

AD IR TEIY A%
BYRAHLAIL 12
ZEEYAH : A

Config_ MTU3_MTU4
(1% MEMBERBREDES)

r_Config_MTU3_MTU4_tgia3_interr
upt

PWM LLEI Y A&
BYRAHLARI 12

ZEEYiAH : FFA
Config_S12AD0 L mL
(1% MEMEBERBKREDIES)
Config_S12AD1 L Tl
Config_PORT L s L
Config_CMTO r_Config_CMTO0_cmiQ_interrupt EEFIEE| Y AH
B YAHLARNIL - 11
ZEEYAH : FFA]
Config_IWDT L e L
Config_POE r_Config_POE_oei4_interrupt HW BERDE Y A/ A 5EHE

DE| L) A H
BYRAHLARI 15
Z2EE|YIAH : ZEib
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5124 1—H 33— KA
A—Ha— REBICERL-B%—E 4K 549I2RLET,

549 1—HHEEOBH—%

aviR—3x2 b

Config_PORT

FaE B;
R_Config_ PORT_GetSW1 SW1 KD
R_Config_ PORT_GetSW2 SW2 KEEDEF
R_Config_PORT Led1_on LED1 = 4T
R_Config_ PORT _Led2_on LED2 = 4T
R_Config_PORT_Led1_off LED1 ;54T
R_Config_PORT_Led2_off LED2 ;54T
R_Config PORT Led3_on (RX14T M%) | LED3 m&T
R_Config_PORT_Led3_off (RX14T ®™#) | LED3 JHXT

Config_MTU3_MT
U4

R_Config_ MTU3_MTU4_StartTimerCoun
t

PWM 4 4 <A > FERIE™

R_Config_ MTU3_MTU4_StopTimerCoun
t

PWM 44 <THhHY MMELE

R_Config_ MTU3_MTU4_StartTimerCtrl

PWM H S EFar*

R_Config_ MTU3_MTU4_StopTimerCtrl

PWM H A ZE 1+

R_Config_MTU3_MTU4_1ShuntUpdDuty

PWM Duty 5% L O X 2 EEAH

R_Config_MTU3_MTU4_StartAD

AD 58 B UM B T B Y JAHEF A]

*1

R_Config_MTU3_MTU4_StopAD

AD ZHF It R UL T Y AHEIE

*1

R_Config_ MTU3_MTU4_1ShuntAdcGet
ConvVal

AD ZH{E % B iS5

R_Config_ MTU3_MTU4_AdcTriggerSet

ADZTILEYHBA 2T EHRE

R_Config_ MTU3_MTU4_ MaxCountGet

PWM &2 4 IDEwEAN YV b ERFR

[—T%|

3

Cx]l 1.

1 Vv 0 MERBRRHDIGEEDHRELFET .
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5.12.5 IHFERTE

WmFDA 03Tz —RAEREFK 5-50. & 551, £552IZRLFET,

£ 550 HFA % T T —A(RX26T RAMB4KB /A— 3 V)

g

A4 oN—32 BIREEAE P43 / ANOO3
RERESEANR (7H-0J1E) P50 / AN204
START/STOP T ILAAL v F P23
ERRORRESET 7y ¥ a XA v F P22
LED1 i P21
LED2 il P20
U HERRE P40 / ANOOO
W HEERBIE P42 / ANOO2
PWMEH (Up) ~ “High” 79547 P73/ MTIOC4B
PWMEH (Vo) ~ “High” 79 T47 P72/ MTIOC4A
PWMHH (Wp) ~ “High” 795747 P71/ MTIOC3B
PWMEH (Un) ~ “High” 79547 P76 / MTIOC4D
PWMEAH (Va) ~ “High” 795747 P75/ MTIOC4C
PWM HA (Wn) “High" TO9T47 P74 / MTIOC3D

BERBRHEED PWM BAEFIEA S P70 / POEO#

% 5-51 IHFA >3 7 T —RX(RX26T RAM48KB /\—2 3 V)

¥ #E

A ON—F BIREFEAE P43 / ANOO3
RERESEANR (7H0J1E) P47 / AN206
START/STOP T ILAAL v F P21
ERRORRESET 7y ¥ aRA v F P20

LED1 il P65

LED2 | PB5

U MBERAE P40 / ANOOO

W HHERBIE P42 / AN002
PWMH A (Up) .~ “High” 79547 P71 /MTIOC3B
PWMH A (Vo) ~ “High” 79 T47 P72 / MTIOC4A
PWMHHA (W) .~ “High” 79547 P73/ MTIOC4B
PWMH A (Un) ~ “High” 79547 P74 / MTIOC3D
PWMH A (Vo) ~ “High” 72 T4 7 P75/ MTIOC4C
PWMEAH (Wn) ~ “High” 79547 P76 / MTIOC4D
BERBHEDO PWM BREFIEAA P96 / POE4#
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% 5-52 ifmFA A2 T T —X(RX14T)
B BE imF4
A4 oN—2 BRETAE P11/AN102
RERSEANA (7FOJiE) P10 /AN103
START/STOP Y ILRA v F PD7
ERRORRESET 7y ¥ a XA v F PE2
LED1 i PD3
LED2 i PD4
LED3 il PD6
U MBERAE P41/ ANOO1
W HERBIE P40 / ANOOO
PWMEH (Up) ~ “High” 795« J P73/ MTIOC4B
PWMEAH (Vo) .~ “High” 7495747 P72 / MTIOC4A
PWMEH (W) ~ “High” 79T« 7 P71/MTIOC3B
PWMEH (Un) ~ “High” 79547 P76 / MTIOC4D
PWMEAH (V) .~ “High” 725747 P75/ MTIOC4C
PWMHEAH (W) ~ “High” 79547 P74 / MTIOC3D
BERBRERO PWM BRAFIEAD P30/ POE11#
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5126 /Y OFHE
E—ARAa iR—R Y FDBBATEBE—ERECa—)LAEFTHIO—EER 553, R554(CRLET,

% 5-53 < O—E(RX26T RAM64KB /A\— 3 >/ RX26T RAM48KB /A\— 3 V)

_AD_FREQ

T74IL%E E4&ZA=F: E&RIE e
Config_ MOTO | CG_CONFIG_MOTOR_ | 120.0f PWMAARADUEIAYY
R.h PWM_TIMER_FREQ [MHZ]

CG_CONFIG_MOTOR_ | 20.000f 2 4 < EERR B [KHZ]
CARRIER_FREQ
CG_CONFIG_MOTOR_ | 2.000f Fv b2 A Lus]
DEADTIME
CG_CONFIG_MOTOR_| | 0.0 B Y AR5 = EK
NTR_DECIMATION
CG_MOTOR_CFG_MAX | 4095.0f AD T—A &R XI{&E
_AD_DATA
CG_MOTOR_MCU_CFG | 60.0f A/D ZE#2 4 Oy 47 [MHZ]
_AD_FREQ

% 5-54 <4~ O—E(RX14T)

727445 E472=E E&EE e
Config MOTO | CG_CONFIG_MOTOR_ | 48.0f PWMAATHhD A o099
R.h PWM_TIMER_FREQ [MHZ]

CG_CONFIG_MOTOR_ | 20.000f 2 4 < EERR B [kHZ]
CARRIER_FREQ

CG_CONFIG_MOTOR_ | 1.000f Ty b3 A Llps]
DEADTIME

CG_CONFIG_MOTOR_| | 0.0 | Y AAHES = EE
NTR_DECIMATION

CG_MOTOR_CFG_MAX | 4095.0f AD T—A&X1E
_AD_DATA

CG_MOTOR_MCU_CFG | 48.0f A/D ZE4: 4 O vy 47 [MHZ]
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6. XU MLGIETILI) XL

6.1 XKAWEREE—2DEFTETIL
6-1 D& S5 HELRROMRAFEE - KABBERHE—2DEEHERIE. TEOLSI2RT L

6-1 3HKAHARYE—2 DM =H
Dy Ly ¢y
Uy R, || +p by
vW iw (pw
My, My, 1T cos6

¢u Lu
by | = | Myy L,
¢W Mwu Mvw
Uy, Uy, Uy - AR ER B
Ly Ly by K FH R
Owr By, Dy - SAHEME T AR
R, : A HHEMFHRHT

p : WOTEAE A

My || iy | + ¢ |cos (8 — 2m/3)
Ly, Il cos (6 + 2m/3)
Ly, Ly, Ly, SHHECA N A A
My, My, My, SABREIRE B A VEGH A
Y KA K2 - B R D e KA

0 : UFAM D DK ARA ([BlisT) OHELMA
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6.2 KAMEBRHE—2DJdqEHETI

AT FLFIEITIE, RO 348U, v, w)ERREZERD 2 H8(d, QERERTRLET . BEFO 3HEER
(X, KAHEOO—2 (R L TEERT 5 2ERICEBIN L0, BEMICFEHIEL, ERMITHILE
2ONEREKE LTHES CENTEEY,

2 #8(d, q)EERRIT,. BEEFOKAHEBDOHENB)ARIZdHEED, d#ENSHEO DIEAMIC 90 B
AEARAZq#MELET, dqEFERNORE-AKABABRBE—FOEEABRRZFTL-OICUTOEMT
NZERWET,

6-2 2MHERE—Z DT

&P
&

2 [ cos@ cos (0 —2m/3) cos (0 + 2m/3)

¢= 3|—sin@ —sin (0 —2m/3) —sin (6 + 21/3)

(o<l

LREOEFEHICEY dqERERTOEEABRREIUTOLSIITRT ENTEFET,

[vd] _ lRa +pL, —wl, l [idl 4 [ 0 l
Vgl wLgy Ry +pLgllig WY,
Vg, Vg : dafiliFERE SR Lo Ly - dqfilH A 57 2R

g, iq : dQ$$%F%%%(ﬁ 3(La - Las) L L+ 3(La + Las)

Ld=la+ 2 q a 2

R, : A FEEME 1T o . "
Yo 1 ARKABEANT K D ks BHASHE R D F2 0

w: BEE
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UEXY, #IELTWS SHBEAEFISRN TV ERRE, REFTHAKABEBLRBLTRELTS
2HDEEFISHENAIERICRLGT I ENATEET,

E—FICELD MILIDKEZSEFERRY FILEBHFERBEDNTELIY THRDLSITKRDHET, D
KOABRFE—BEITXRY M MILY, AREZBEVS VR R ML EFUET,

T = Po{aiq + (Lg — Lg)iaiq}

T:%E&—4% hL7 P, : foxi%k

dEhé qQEIDA VTV Z VD ADENBEVNE—F EZRBENBEVNE—F LEFUET, ZDHEE. US4

ARMLYIFOIZHEEZDT, qBMEBERICHEHILTMILIERECLYEST, ZDE=H, qeEERE FILYVER
EESCENHYET, — A, dBHERIE. TORZFIZZERSIEDIIETHENBKABBOHEEROKSE
SHZEELTVEIIDESICRLGEIBELZT 5O THBEREFESZELAHY T,
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6.3 RY KMLFEIFEATLEaY FA—F
EEHEO AT ALK IOy IROBIEUTIZRELED,

. + Vd* Vu‘
. 1a=0 | Current ¢ dq Vol pwM M
> Speed | W | Pl S I 7 ovw [y o\
—> PI Ll ‘+ Ll L \/
w A : A iA Vq** Vd** Ae m
q d decoupling oa
control w 0
A v
Ih Iq dq P
o Iq uvw |
Speed
detection

K 6-3 ANJ MLFEEOSRTFLTOY Y H

6-3 D& S ITEERE L AT LAIXEEHEHR EBRFEMRICE OTERASATVEY, ChoDYRT

LIF—RMGPIHEI Y FO—SZFEALTRRSA. TAEADOPIOY FO—507 1 2 IEFTE D HIH
BFEERRT S-OISEYIREHAT IRELNHYET,

Ff-, YVATFLITOYIRPDIEFHFIE (decoupling control) 70w & Tldk, E—4AEERT S &I

FOTRET HFRERY,, v, (TERABR) . FHOERBEEIC T —FI+T—FLFET, EhIZK

VEREHFHERATLOEVCERERETHELLIC, dEE qBIZHIICHET S ZR/EEELET,

Vg = —wlgig

Vg = w(Lglqg +¥Yg)
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6.3.1 ERHIERORKE
T2 OBSMARUEN SBRHBRETTMELET . BEFIAVIHERRES Y H 9 8 VALTRT
SENTERO. TSOBEEFETIVE. —RI9% RLEFIEROEEEY — TREET,

A2 hFA—SEPIHEEZEERALT. ERFERIE. H6-4DE5GT 41— FNAYIHIBERTRT LN
TEFEI,.

i v i
Input Ki 1 Output
Kp + > Current
Current
X(s) S R+ Ls Y(s)
Controller Stator Model
REFEFIAIILDIEHR[Q] LEEFIAAINLDA F Y4 X [H]
K, &R Pl GlHDLEB 71 > K. BRPIFIHDOES A >

6-4 TRFHRODETIL

9. E—FEEFDRE LZBEHME L TERFIERD PIEIEAS A 2R LET,
ERFHHROBIL— T EEEBIIUTOLS IZROLSNET,

RO -G

G(s) = =
X(s) g2 +Kib(1 +%)s+

Kq
Ky

Kya L
Kl-:Ka, KaZT, Kb:E

T, FREFO2RENRO—MAFTTELENRYESERT CENTEFT,
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ZLTERWHROEZEHZ, FEREFD2RENFZO—MRXEFRHLETHE. KD & S5 GEEN
"/Tonzxzd,

K,
i003) K
s? 4+ 2{w,,s + w3 2, 1 K, Ky
nSTWn g +Kb(1+ DS+
, Ka 1/ K,
a)n=K—b, 2w, = Kb<1+a) w, =a

UELY., BARK#0,. BEEH]. ERAKHw, X, TEDBYESRI EANTEET,

K 1 K w2
Wy = K_:’ (:—(14_7‘1)' w; =a= =

K,
2K, / e

CDTENDERPIFIET A UKy current Kicurrent &y REDKSIZHY FT,

— — — 2
KP_CUTTent - ZZCG(DCGL - R! Ki_current - Kp_currenta - wCGL

Weg- %Illbﬁ%uﬁﬂ % E ;EJ—.I I&%ﬂ

Cee: ERHEHREATERE

J: 2 —C EE,I)IL%IHEI]%O) Pl ﬂﬂ]ﬁﬂ’f’f /'j: Wce &ZCG I Ct l’) ;XH+T —Gﬁé - t 75(‘57\75\ LJ E-g-o
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6.3.2 EERIERDKRE
-2 OB TRENCREFHMREETIELET . BEROEFHHEXLY . BBRO LY KX
RADESITEEREFT,

T = ](bmech
JEBEF A F =%, wpecn M ARE

HnIZHLT, BRRO LI, TRV M MILODHFEZEITNIE, RRADESIZHYET,

T=l%¢b%

NEZREBERRD2DODMVIRKEFEZE, BHAREFIRXDLSITEEREEFT,

Pnlpa .

Wmech :T lg

Wmecn TR E

£2T. INAREHBRICETEIE—FETIELGYET, £, 22 FO—F I PIFIHZEERL
T, FEGFHEHRIEZ H65D0L53GT74—FN\YIHIHRTRYT ZENTEFT,

w iq w
Input Ki Pn¢a Output

Kp + —> Speed
Speed s Js
peo Y(s)
Controller Plant model

X 6-5 EEHIEROETIL
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SCT. B=FNSA=EP, Y JEBRME LT, REHBRO PIFIEHT A VERELFT ., (& ¥
AT LOEEERERDET

RESEHROBAL—TEEERIUTOLSITROLIET,

S
Y(s) B Kba(l +E)
X(s) s+ Kps+Kya

G(s) =

Kb=KPI;n¢’ Kl:Kpa

T, FREFO2RENRO—MAFTTELENRYESESRT CENTEFT,

] Chory
s?2 + 2{w,s + w? W,

BERFEREEEKIC, REFHROGERREZ. FREF D 2RENRO—MA LFEHLERT HE. KRR
D& BERANGELONETS,

S
w2(1+s/w,) o akp (1 +5)
s+ 2(w,s + w2  s?+Kys + ak,
K,aP, K,P
0? = ak, = Ve o g 2 KefiVe

J J

UELY, BAAE# 0, BERH]. FREAKHw, X, TEDBYESKRI ZENTEFT,

K aPnI/Ja 1 K Pnz,l)a Wy
wn = = —

] 2¢

SO END PUHEIS A VK, oot Kispeoa [£. REDES Y ET,

20565/ wic]
Kp_speed = P, ’ Ki_speed = Kp_speed *a = P,
W IR E I 15 R E A B K
U REFHRBERE

&2 T, Egﬁﬂlﬁﬂ%@ Pl ﬁi"ﬁﬁﬂ’f’f I, Wgsg tZSG I2&kY an+_.|- —G&Zx) . &hfﬁ\b\ L) 353—0
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6.4 ®lETOYIE

X 6-6 [CHEREBEEA TF—NERWVEEUHLARY MLEIEIZE T 54— T 2 IL— THIEEOHIE D

Ay EERLET,

ig* _I

Openloop to Senserless
Switching Control

A A

A

+ Vd* d V Vi
q Voltage | %]
______ 1 .*_> Current L. 4&; error JPV SYPWM
! Iq PI + Va[Vort v.> | Compen [y, | Modulation
—o—> - otage L@1> /UVW [ -sation [~ o
|
Iq; _____ iqllidh Vq** Vot e:
Decoupling |
Control
A S W ¥ Integration . ] i
Ig” [ ld"| w A o dq -
e
iq ‘iw
R uvw|<*
. += Vq'| Va'l
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wcomp Y VY A\ 4
€q
Opencer <_T_
Control Observer
€q Ae

K 6-7 [CHEEBEF TS —NZRVEE U LARY FLEHEIZE TS Y L RAFIEEBGEESI O—X K

L—THIEE)OREM IOy IRERLET,

K 6-6 oY LARY MLHEIEOFIED Oy o R(A—TF v IL— Tl

w—>

s .
jo** _Id._’ 3 Vd dq ﬂ» Voltage ﬂb J—
q . A V, error V)q
Sp:led > weaFull(l;ing iq* Cu:’rlent + -Vq‘ Volt V. > Compen [y | Modulation
¢ + I(_,ir:i%e > UVW | -sation % ©
A Y
S s B = e
Decoupling
Control
@ A AKX 0 i
i ig*|w i u
L oL dq <«
iq ‘IW
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Vq'| V4
0 AR 4 \ 4
Angle & Speed | A0 BEMF
@ Estimater < Observer

K 6-7 oY LARY MLFIEOFIE T Oy 9 R(t Y L R HIEHF)

RO1AN6858JJ0120 Rev.1.20

Jan.30.26

RENESAS

Page 109 of 114




RXZ27=21)

KAMABRPAE—2DEUH LAY kLI - MCK F

7. FBRFER

AETTIHABRERIL. 2.1 BNEFERE

71 OS5 LY4A4 X

HoIN7assLn7asS LA X5 R 71,

BICBEWTREZITo2=5

#EiETY,

KRT2IZRLET., A (4 SOFmEEKREIZHS L

T. &BEIE L AL 2 (-optimize = 2)IZERE L. mBILAEZEI—F - 4 XERDOZRBEL(-size)ITFRE L T

W9,
R71 TOGSLHAX Q2 Vv y MERERBHEAR)
HA4 R
AEY RX26T RAM64KB RX26T RAM48KB RX14T
N—23Y N—23Y
ROM 23.7 KB 23.7 KB 21.1 KB
RAM 9.6 KB 9.6 KB 5.7 KB
RA Y BIERORKIE 324 B 324 B 228 B
ARy Hh YA XDHKEME 5120 B 5120 B 1536 B
R72 TOo0SLYA X (1 Vv MERERBREAR)
H4 X
AE RX26T RAM64KB RX26T RAM48KB RX14T
N—3y N—3 Y
ROM 24 5KB 24.4KB 21.8 KB
RAM 9.6 KB 9.6 KB 5.8 KB
A2y BITERODRKIE 328 B 328 B 232 B
ARy A4 XADHREE 5120 B 5120 B 1536 B
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7.2 CPUS&TGRER

BHIEFREAD CPU B L BREEFZR 7-3. R7T4ITRLET,

x7-3 #lEL—TE CPUEBRE Q2 Iy MERERKREAR)
CPU Board HIfE)L— T5ELE il {60 FE #A JLIRRERSY | CPU Bfi®
RX26T RAMB4KB /A\—2 3 > | EfREl#EIIL—F 50 us (51 0[@) | 14.5us 29.0 %
EEHEIL—T 500 us 3.1us 0.6 %
RX26T RAM48KB /A— 3> | Bikl#EIL—7 50 us (F51Z 0[@) | 14.5us 29.0 %
wEFEIL—T 500 us 3.1us 0.6 %
RX14T BiREEL—T 100 us (51 & 1) | 32.8 us 32.8%
EEHEIL—T 1ms 10.0 us 1.0 %
x®74 HEL—TELECPURRE (1 vy MEMBRBREAR)
CPU Board L — TIEE il {0 ] #A JLIBRERE | CPU AR
RX26T RAMB4KB /A— 3> | Bikl#EIL—7 50 us (FE51Z 0[@) | 16.5us 33.0%
wEFIEIL—T 500 us 3.1us 0.6 %
RX26T RAM48KB /A\—2 3 > | EfEl#EIL—F 50 us (512 0[E) | 16.7 us 334 %
EEHEIL—F 500 us 3.02 us 0.6 %
RX14T ERHEL—T 100 us (51 E 0 [E) | 38.0 us 38.0 %
EEFIEIL—T 1ms 10.2 us 1.0 %
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7.3 EIEIKR

HEER LT, Yo FTo 7~5A(RX26T RAM64KB /\—< 3 )T LE=-HOEEERLET, &
FEHIEBF1Z 2000[rpm]IC C—EEEER L =EDERT—2 L2 Y ET,

x7-5 BEEH

I5H E e
BRI R B R 300 [Hz]
ERHHMREZRE 1
TR 5 |1 3 B IR 3K 3 [Hz]
EEFERREREK 1
HE 2000 [rpm]
=L — EERTER

REFEETOBERER 71 ISRLET,

Scope Window E &3
m Zoom1 ‘ Zoom2 ‘ Zoom2

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

Cursors

Time/Div. 100.00m Mode

A
v Auto v ELOE

. - A
Rise v Source Position  100.00m &

Sample

ChannelName Val/Div  OffSet Max Min Avg Ver-A Ver-B Hor-A Hor-B

| | Stop
Ch #2: g_st_sc.f4_speed_rad 200.00 0 2.104075E+002 2.084350E+002 2.094728E+002
Ch #3: g_st_cc.f4_ref_iq_ctrl 500.00m 0 1.339574E-001 1.321177E-001  1.330865E-001
Ch #4: g_st_cc.f4_iq_ad 500.00m 0 1.596861E-001 1.092643E-001  1.325327E-001 Smoothing
Ch #5: g_st_cc.f4_iu_ad 200.00m -0.7 1.080180E-001 -1.178672E-001 -9.145552E-004
Ch #6: g_st_cc.f4_id_ad 1.00 -2 3.655279E-002 -3.083282E-002 8.411536E-004 Channel Setting
Ch #7: g_st_cc.f4_ref_id_ctrl 1.00 -2 0.000000E+000 0.000000E+000 0.000000E+000

Graph Setting

Set Color

7-1 Y LARY ML ZER L =3RRI

BREN S
EIERRE : #55EE 2000 [rpm]
BRIER

HE . REEE [rad/s], (200rad/s / div.). L 22 : $EFREE [rad/s], (200rad/s / div.)
7 - q BAERIERE [A], (500mA / div.). % : q BEFE [A], (500mA / div.).

Evy  dBERIESE (Al (1A/div.), B : d BERIE [A], 1A/ div.)

#& : UMEFR [A], (200mA / div.)

H&h - 100ms / div.
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o

SEEH
e Renesas Motor Workbench 1—H#— X< =21 7))L (R21UZ0004)

e MCK-RX26T 21— —X< =27/l (RZ12UZ0111)
e MCK-RX14T 2 —H%—X<v =27/l (RZ12UZ0192)

e AVX—h-avT7445L—4 1—H—Xv=a7F7J)L RXAPIYJ7LR#E (R20UT4360)

e RXARY—h-avI7445L—4 1—H—H4 F:CS+E (R20AN0470)

e RXAY—h-avI7445L—% 1—H—H4 K :e?studiofm (R20AN0451)
e RX26T4I—T 21—H—Xv=a7IL N—FEHx7#H (RO1UH0979)

e RXUTHI—T 21—H—X7=a7IL N—FEHz7#H (RO1UH1126)

e MCB-RX26T Type A 1—H#—X< =217/l (R12UZ0112)

e MCB-RX26T Type C 1 —H#—X<3 =27/l (R12UZ0127)

e MCB-RX14T —H—Xv=a7/L (RZ12UZ0191)
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ZHALTYIT—rESBLTIESL,

1. HESRE
CMOS # RN Y HVDERIFFHERHLZ DN FTTLE S, CMOS #RIFHVVEERICE > T — MEBHIRZE LS LD Y FT . EROFE
FORICIE, SHABFRBISERLTCLIEBEHD FL—PIHI Uy —R BEMHOBEH. €BY/—RALGEEMAL, AL TIREICEFT7—
REBLTLESN, T3RFUIRLEICKELIZY., HFEMoLY LAVTIEEL, £, CMOS &R ERE LI=AR— FIZDOLTHREDK
WELTLEEL,

2. EBREABKOLE
BERFART, RROKEITETT, BRFABICE, LSIONBEBOKEEITFEETHY. LORIOREPLEHTFOREITETT ., S8
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4. KERHFO0NE
KEAHFE. TREAHFORE] (ZH->TRELTLLEEL, CMOS #ZDA AT FDA VE—F D R(E, —f&IZ. NfAVE—F 2R ELS
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Lz, Yty FEBIRLTESY, £, 7055 L0OEFP THBRIRT (FEMBRIRER) AV 097(YYBZLEHEE. Y1Y
BRAEOIOAYINTRRELTHLEYIYBZ TS,

6. ARImFOENMKR
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