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®2-1 N—FOT7ORRRE
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B4 = RX26T RAM64KB 7/\—< 3 > (R5F526 TFCDFP) / RTKOEMXE70C00000BJ
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48V 10A BLDC B4 v /3\—4 ;R— F(RTKOEM0000B12020BJ )
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222 R—Fa—HA482T71—X
AORATLDR—FA—H A 871 —RA—E%KR2-3IZRLET,

%23 R—Fa—HaA2471—2X

15 B AR T —RER &R H BE
ElEn & EE R a—L(VR1) EEcfERERSBEAN(TFOTE)
START/STOP FTILRA Y F(SW1) E— A2 EEHEKR/FLEES

ERROR RESET
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2.2.3 [EiDHee

RORATLTERT D2ALNEEELBOEEDRIY LB TER24ITRLET, Yo TLTOTSLTHE,
AR—b -3V 74 L= EFE>TRADKREDREEZT>TLET . FMITOVTIE, 514 ZSRL TS

ZEly,

®2-4 AHhtkee & BliDikee

tee [B 01 RE
RX26T RAM64KB /A\—2 3 > | RX26T RAM48KB /A\—2 3 &
A VN—3BIREXAE S12AD
EErfEREERBEBANRT O E) S12AD
START/STOP R ILRA v F /O Port (Input)
LED1 s KT/5H KT il 1 I/O Port (output)
LED2 s KT/3H KT il I/0 Port (output)
UMERAE S12AD
W HHERAIE S12AD
PWMHEH (Up) ~ “High” 79 T747 MTU
PWMHE A (Vo) ~ “High” 79747 MTU
PWMHEH (Wp) ~ “High” 795747 MTU
PWMHEH (Un) ~ “High” 795747 MTU
PWMHE A (Vo) ~ “High” 79747 MTU
PWMHEH (Wn) ~ “High” 795747 MTU
R—IL URBA S ICU (IRQ)
R—IL VAT ICU (IRQ)
R—IL WABA S ICU (IRQ)
IVa—4% AHAA MTU GPT
I>a—45BHEARN MTU GPT
BERREFEFO PWM BRELEARD POE
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3. VA4V YRE—FAAF

A ZE (I Renesas Flexible Motor Control Kit &4 > 7L T OS5 S LZER L TE—42 28T 5D Y
A4 v AR — kHA KTI, Renesas Flexible Motor Control Kit ®7R— FE&E. & IZE L TIL MCK-
RX26T 1 —H#—X<v =27/l (R12UZ20111) #5B<fZ& L), Ff=. Renesas Motor Workbench (RMW)
DFEAFAREMIC DL TIX. Renesas Motor Workbench @ 1—+—X< =21 7JL (R21UZ0004) H#SHE<
=1 AW

31 o7 dadsLnSFHoa0—FK - EEZRAH

B WEBH A tho Ao rO—RLi=Y>rFL7Fosg 5 L%, IDE 4 Renesas Flash Programmer % 1§
FALTCPUR—FK®D MCUI[ZEZFRAATLEEL, TO5 5 LDEZEAHZEIEIDE RV Renesas Flash
Programmer QEKEREAZ Z SR L TS ZE LY,

3.2 Analyzerf&£81& RMT 77 1 )L

E— A F{HBIF TIE Y — )L IRenesas Motor Workbench] #1—H4 >4 7 —X ([lEE/{F1LiES. BlEE
HEESSE) LLTEALEIT, E—2HIHBEAFZIE Y — /L Renesas Motor Workbench] [&88%t WEB H«
FEYAFLTLEEL,

Main Window

File Option Help
| A Bt B B2
1
i
| Connection File Information I . d
| Analyzer Window
com com? v Clack RMTFile  RX2GT_MCILVI_SPM LESS FOC VIDOrmt  2023/03/20 1355:41
file Help Easy 3
Status Connect -- USB Serial Port Map File RX26T_MCILVT S
- = A L) it [ ] ®
Configuration Select Tool [A% Read [ write E Commander ®) sta
e oy ﬂ Variable List |~ Alias Name
Mator Type Brushless DC Mator | Variable Name Var DataType Scale Base  R? Read W?
contral Sensarless vector eontral (Speed cantrol) 4 ode | |INT8 Q0 | Decimal ¥ 0 M=
INT8 Q0 Decimal ¥ 0
j  Imverter RSSK for Motor Easy A . oA |0 | Decimall |0 |
X INT8 Q0 Decimal ¥ 0
% Project File Path  Chworkspace\RX26T_MCILV1_SPM_LESS_FOC_E25 V1D0NIppYmwW g_ul_enable_write UINT8 Q0  Decimal ¥ 1
T UNTE Q0 Decimal
fome Ut P e UNTE Q0 Decimal
£ RX26T_MCILV1_SPM_LESS_FOC_V100.rmt 2023/03/29 343 KB B & |E=E
UNTS Q0 Decimal
Select Data Control File Contrel
up Down Color Load

3-1 Renesas Motor Workbench 4} £§
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E— A2 HIEEIFTIE Y —)L [Renesas Motor Workbenchl D{f#ELYA

e Y—)LFAY v LY—ILERBELET,
® Main Panel ® MENU /A—/M 5 [File] = [Open RMT File(O)]Z:&R L £,
TAS Y R ITAHLED MW T+ ILFRIZH D RMT T 7 A L EFRHRAHET
® “Connection”® COM THfichf=F v D COM ZEIRLF T,
® “Select Tool"BIE M “Analyzer’R2 &2 1) v L. Analyzer atBEm =R~ LET,
® ‘RMWUIBFZRICE—2ZHEIEFET., FHIEII4ZSBIFZEN, )

RMT 274 )L &lF

® RMT 774 J)LEE, RMWICTIRE/RE LEBEEREREL-77A4ILTT,

® RMT 774 IICEEBEREZREETSHLET, LEBIXRMT 274 LEZFUHLTRILEEZERXTTEE
ERR

o TJOUSLODT FLRABERAEEINEHEIE. OS5 LDOEIRTERESN=Map 771 ILD
HAHETWL, RMT 274 IILEBERELTLCESL,
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3.3 Analyzer ¥#t

LYK

RMW Ul BB DANREHR—EFKR31ITRLET, BB, ThoDEH~DANEIE
com_u1_enable_write IZ g_u1_enable_write LR LEZEEFRAAEEEICE—FED2—ILADORET HE
BARBEN, E—2HEIERAINET, fzFZL. DT 5 f-ZE$IL com_ul_enable_write I[Z{K7F

LEEAS
% 3-1 Analyzer X EANRAEH—E
Analyzer HREA WA H A Eit) AE

com_u1_sw_userif (*) uint8_t A—HA R ITT—RRAYF

0: RMW UI{EFH (default)

1:7R— K UI{EA
com_u1_system_mode (*) uint8_t AT—FEE

0: Ry FTE—F

1: S 2E—FK

3: )ty
com_u1_ctrl_loop_mode uint8_t HEIL—T DY Yz

0 : friEHl{E

1 RERE (default)
com_s2_ref_position_deg (*) int16_t MERESE WA [E]
com_s2_ref _speed_rpm (*) int16_t BREESHE EHA) [rpm]
com_u1_enable_write uint8_t A—HYANBAEHEEHZ A

g_ul_enable_write EEH—BTANT—32 KB

RIZT Y a—FHE /R E OB %

— =

172

BRICBRIT A ENEVEELBERERO—RER 3-

212 RLET . Analyzer EE TR RTT DECEHDEEHZAATEICSEIZL TS, —EI2HL
EHOFHMIZDONTIES515FSBLTLCESL,

£32 IvI—SNERERHEIELEH %

IVa—4SuB / REHEEELHA it BES
g_st_encoder_vector.u2_error_status uint16_t IS—RT—H3R
g_st_cc.f4_id_ref float d BERIERE [A]

g_st cc.f4_id_ad float d BhE R E [A]
g_st_cc.f4_iq_ref float qEERIERIE [A]

g_st cc.f4_iq_ad float q EERELIE [A]
g_st_cc.f4_iu_ad float U fBE R E [A]

g_st cc.f4_iv_ad float V HEREHE [A]

g_st cc.f4_iw_ad float W HHERRHE [A]
g_st_cc.f4_vd_ref float deEEERE [V]
g_st_cc.f4_vq_ref float qEEEERE[V]
g_st_cc.f4_refu float UBEBEERIE[V]
g_st_cc.f4_refv float VHEEEERE V]
g_st_cc.f4_refw float W HHEBEIERE [V]
g_st_sc.f4_ref speed_rad_ctrl float EEERE (HWA) [rad/s]
g_st_sc.f4_speed_rad float EERHE (BWA) [rad/s]
g_st_pc.f4_ref pos_rad_ctrl float MEERE (HWA) [rad]
g_st_pc.f4_pos_rad float MEMRHE (EWA) [rad]
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3.4 RMW Ul ##4E

3.4.1 Analyzer 2 4E45]

Analyzer EEZ#FRA L. E— 2 FIRET BB ZUTITRLET . BIEIEX. “Control Window” TITLVET,
“Control Window” M &%#l(X. [Renesas Motor Workbench 1—H— X< =27 JL] Z8BLTLEELY,

MEREETIE, KIEL—TIEREFHE G >TVET, UTESEIC, BEEZERL TS,

(@) E—4%MEERSEDS

“com_u1_mode_system”, “com_s2_ref speed rpm’DW?HRIZ*F v 2" NA-> TS I & MR
T5,

S [EEREE % “com_s2_ref _speed_rpm”MD[Write]l#@ICAHT %,
“com_u1_mode_system’D[Write|ffIZ“1"# A Hh T %,

“Write"R % > #1#7,

PO ©

@click “Write” button

Control Window /
[A% Read [\ write £5 Commander (©) Status Indicator [£] One Shot
\ZUEIERREIEE  Variable List | Alias Name ®Che€k
Variable Name Variable Meal Data Type Scale Base R? Reaq W? Write Note Select
com_uT_system_mode INT8 Q0  Decimal ¥ 0 YV < f—— ©Write “1”
com_f4_ref_speed_rpm FLOAT Q0  Decimal ¥ 0 + | 1000
com_u1_sw_userif INT8 Qo Decimal ¥ 0 0
com_ul_enable_write INT8 Qo Decimal ¥ 0 1
g_ul_enable_write UINT8 Q0  Decimal ¥ 1 0

@Write reference speed

3-2 E—4SEEOFIE

(b) E—2%ZEFLEESD
@ “com_u1l_mode_system’M[Write]{#[Z“0"&% A H 3 %,
@ “Write"/R 4 > #389,

®CIick/“Write" button

Control Window

[A% Read @ write 5 Comman der (®) Status Indicator [55 One Shot
AVEUELIEIPEIERS 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 ¥ 0 <f— ®Write “0"

3-3 E—4FLEDOFIR
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F-TLES: (T5—)
®
@

(c)

“Write’7/R 2 > Z#9

HEDNE

“com_u1_mode_system’MD[Write]##1Z“3" % A H T %,

@click “Write” button

Control Window

[A% Read

@\ Write 5 Commander (%) Status Indicator One Shot

Variable Data
Variable Name
com_u1_system_mode

Variable List | Alias Name
R? Read W? Write Note Select

v 3 <= DWrite “3”

Variable Meai Data Type Scale Base

INT8 Q0  Decimal ¥ 2

3-4 IS—EBKROFIE

RO1AN6857JJ0110 Rev.1.10
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3.4.2 User Button #RE12 £

User Button #8EZ A L. E—2 Z2BETHHELUTICRLET, HlELTRET S22 —FRE2 U(FY
OINTAaATSLORMT 274 I)LIZEENTULET,

o E—REMERIMTERBIS  MFLT D
3B5NESICHRET S LT, REVERT CLICHRBEFIENMIVEDLY EFT,

User Button <Start/Stop (Pesition Control)> = B

Start/Stop (Position Control)

Execution No. 0
Execution N Sequence N Variable Name Command Value Display Description
o Jo  Jemutaiilwie Jo  lede ] |
0 1 g_ul_enable_w Read A1l Hide
0 2 com_ul_enablc Write Al Hide
0 3 com_ul_syster Write 1 Hide
1 0 com_ul_syster Write 0 Hide

3-5 E—4MDEE. Z1E

o MEBEHRTELETD
36MDEIICTHKRESTHC LT, MERTEANL, REVERI CETHNENEETEET,

User Button <Position Control> = @

Position Control

Execution No. 0

Position Reference 3600

Execution N Sequence N Variable Name Command Value Display Description

oo Jcomf4reipolwrite ]3600 | Show | Position Reference

X 3-6 EHFTNEE
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o E—REEEFIHTERET S/ FIETD
FTDESICHRET S ET, REVERT CEICHRBEFIENMIVEDLY ET,

User Button <Start/Stop (Speed Control)> = B

Start/Stop (Speed Control)

Execution No. 0
Execution N Sequence N Variable Name Command Value Display Description
o Jo Joomuicriwie |1 lhee | |
0 1 g_ul_enable_w Read A3 Hide
0 2 com_ul_enabld Write A3 Hide
0 3 com_ul_systen Write 1 Hide
1 0 com_ul_systen Write 0 Hide

3-7 E—5DEE. {F1

o EEETELETD
3B8DEIITHRESTH_ET, RERTEANL, REVEHRI CETERERRIAEETEET,

User Button <Speed Control> E El @

Speed Control

Execution No. 0

Speed Reference 1000

Execution N Sequence N Variable Name Command Value Display Description

o Jo ] com farefspd 1000 | Speed Reference

X 3-8 EEHFEFTNEE
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3.4.3 AT HF—HEREIRED

AU —HEEEEA L MEHIE

(Commander M)

D Control Window ®“Commander’i% > =9,

Control Window

[A% Read [\ write

=B 83

5 Commander (®) Status Indicator One Shot

\ELELIEEICE Variable List | Alias Name

2T %,

£ sendCheckWindow

® Commander o4 > KroMith EMNBDT“Send Checker’'’h2 V&ML, T—2DEEERES
[E= = =
com_uT_system_mode v

Send check variable

Send check value

Send Check

0

B/ DEEREARTEIND,

“=: Commander

@ New @ Open

\WENRETERS  Result List

Stop

The minimum of Time : 40ms

® Open% > %# L T'Position_test.csv’ #HHRAL, MEHIEE— FIZHREL.
com_u1_mode_system [Z1"&E EAAH<Write> K2 V&L, S VE—FIZT B,
E— AN EBEROHHERFHEBT 5,

@ Commander VA > FoD Start’ R4 & &, O—7 D REENRRT B,

{5 commander =N e <
& New [y} Open &) save P Start P NologStart Q Clear p“ CsvEdit [T Manual @ Options
A\GCEIEIEE  Result List

" . Variable
Senmand LeopICCunt MR i) TGy com_f4_ref position_di | com_u1_enable_write
1 v s 1000 T 1000 720
2 alv T T 100 0
3 alv T T 100 1
4 lalv T T 300 0

RO1AN6857JJ0110 Rev.1.10
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3.5 HR—FKUI#EE

351 A—HA A7 —RADYYEZ
XYL TNTATSLIE, RMWUI 22— U871 —RELTEHEELTWET, R—FUIALET
HIGEIE. UTOFIEICH>TUYEBEZTLESLY,

“com_u1_sw_userif” QIW?IMEIZ “Fzvd” BNAD>TWB I EZMHEL., [WritelfdIZ “17 #AHNT
%, “Write” R4 %87,

KAMARBE—ERDI a—4RY kL& - MCK

@)click “Write” button

Control Window

[ Read [\ write fi% Commander (®) Status Indicator [ One Shot
\VALHPES . Variable List | Alias Name Dcheck
\

Variable Name Variable Mean Data Type Scale Base R? R§ad W? Write Note Select
com_u1_system_mode INT8 Q0 Decimal ¥ 0 0

. “an
com_f4_ref speed_rpm FLOAT Q0 Decimal ¥ 0 0 ®erte 1
com_f4_ref_position_deg FLOAT Q0  Decimal ¥ 0 0
com_u_sw_userif INT8 Q0 Decimal A 1

com_u_ctrl_loop_mode INT8 Q0 Decimal | ¥ (1 1

com_u1_enable_write INT8 Q0  Decimal ¥ 1 1

3-9 UIDYY&BEZDOFIE

352 E—AEE. =1

A—FUIREE—2DOEBHEFIEEZS VN—FR—FDO SWIALDAAGR—F U)K >THIELF
¥ SWTIZIHAAR— DBV HBTER, AMY - L—THT, WHFEHERA. ON'LRLDEZTREZ—F
AAYFNBEINTVSEHIEL, FITOFFLANILDEZEE—REELTHEHMLET,

353 E—FMEEGLMEREERE

E—SDOEENERERRER>S VN—E2KR—FOVRIOHHE (7FOJfE) ZADEBRTEHIE
[CE>TRELEY, ADEHES Nz VRIDIEIX. UTORDESIZ, BEELEREHFFESE L TER
LET,

& 3-3 MHEIMMEEEIRTEOEHL

I H Tt
(36518 - A/D ZHafiE)
EErfIERSE cwW 0 [E]~180 [E] : 07FFH~0000H
CCW | O [E]~-180 [E] : 0800H~O0FFFH
EEnRERRE CW 0 [rpm]~4000 [rpm] : 07FFH~0000H
CCW | 0 [rpm]~-4000 [rpm] : 0800H~OFFFH

RO1AN6857JJ0110 Rev.1.10
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KAMARBE—ERDI a—4RY kL& - MCK

4. Y2+ x7
4.1

YVILDITRARYY

RVRATLDY I b7 DEREHRETREICTLET,

R41 Toa—ERY RILEIEY 7 b9 7EERERH

IH H

RS

Lk

NG R ILFIEE

T— 5 H#EE 51

SW1DLALIZKYHE (“ON”: HlfEkAse “OFF” : {Z1k)

FIERMW M5 AR

5] 85 F BEAB A B 4R HH A9 0A )L a—4 (A, B#) . R—iLt4 (UWWWHE)
ANERE DC 24V
Fv ) 7 RK# 20 [kHz]. ') 7A#A : 50 [ps]
(PWM)
Fy KA L 2 [ps]
FIEER (EFR) 50 [us]
il 760 2 £A 500 [ps]
GRE - &)
MEEREEE R— K UI MEESEDER : VR1ICKDEEAN
(ANEE)
-180°~180°
RMW Ul MEBRSEOER : REAREARICKIULETOI7AIL
(AN EaE)
-32768°~32767°
GREFIR)
CW / CCW : -4000~4000 [rpm]
RERESEEE CW : 0 [rpm] to 4000 [rpm]
CCW : 0 [rpm] to -4000 [rpm]
P& 5 AR RE 0.09° (T >a—4/%LR : 1000 [p/r]. 4 &EAEEF 4000 [cpr])
(VAE{OENRT Iva—F+1 A2k (£0.09°)
& 1 R E A BK EiRHlfE R : 300 Hz
HEHER - 12 Hz
SMEFIER : 4 Hz
VM SRBEILRTE | HBEIELARIL | 2 (-optimize = 2) (T 7 4L FERTE)
=B A& a—F - A XERDOZBIE (-size) (T4 I FERTE)
REFLLE UTOWThAODEHOR. E—2FIEESEN 6K) 2k 7074 TI12T
%
1. ZEHDOERND 2.69 [AlZikBi1B (50 [us]EIZELR)
2. A VN—SBIREEHN 60 [V]ZEi#BiE (50 [us]EIZER)
3. A UN—FBREEN 8 VIR (50 [us]EIZER)
4. EIEREEH 4500 [rpm])ZE B (50 [us]EIZER)
5. ih— Lt HD/IE— 2 TS5 —(1aEIE)
NER D DBERGHES (POE) RUHNEKREZRELI-BZEES. PWMHEH
WFENA4 2V E— QJZITé
GE] 1. EROBONVFUTEEH =0, HEEITTOWEYS,
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42 VI LI THER

BTN TAGSLET ITIr—2aVvBEE—FESa—I)L, AX— AV T4 L—42 THESH
TWET, a—IRETEZT7 IV =2 a VEBISETREZZIT,. E—42ED2—ILHHIEETOET,
HWEBADHAFATY—F a0 7459 L—42ZNMLTIT2THYET,

421 HLRER
YILITTOERERER 4112 RLET,

Set user command

Current Speed Position
Manager
control control control

Volt error Flux Position
comp weakening profile

Modulation Extended
observer

Sensor

Driver

Set PWM duty command Get Voltage, Current, Sensor signal, etc

Get AD converter data, Sensor signal

Output PWM signal

E4-1 E—REHEY I b2z T7TOEFER

R01AN6857JJ0110 Rev.1.10 Page 19 of 134
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)

KAMARBHE—EDI a—4SY kL& - MCK

422 F—HRET1—ILDOER
E—ARAED1—ILOERER4-2IZRLET, T, EED21—ILOBEEFR4-2IZRLET, ¥R —

CHYED2A—IIDED 2 —ILEDA VR TI—RIZHEHTHY ., BUBED2—)VIZCT—2ORE - %
EETVWET,
Mode, Ref value, Parameter, etc
Smart Smart
configurator configurator
Interrupt Interrupt
. Interrupt for Position & Speed cyclic i Interrupt for Current cyclic
Manager
7'y 7y A A A A
Position Speed Angle, Current
Cyclic Cyclic Speed Cyclic
y v v v
Position Speed Current Current,
Sensor
control control control Voltage,
Y
) Active/ 1 Duty
IPD control Inactive Eoe v
v y v Ti
IPD ime Driver
7'y
MCU
access
Interrupt
A 4 \4
Smart configurator
PWM, AD, etc.
42 E—RES1—ILDER
RO1AN6857JJ0110 Rev.1.10 Page 20 of 134

2023.08.29

RENESAS




RXZ7=2V) KAWBREBE—FIOI -2y bLFIHE - MCK F
F4-2 EV21—LHE
EPa—L B BEES
TV r—avf@ AAUNE, A—YDFERT DHMEE 5.1
Ir—U¥EDa— YUTLTATSLLKRDERLEEED 1 —ILDA VA 5.2
Jx—RA
ERFIEEDS 21— BRHEICET SED - 5.3
REFEES 21— EEREICETSED 21— 5.6
MEFIEES 12— MEHEIZETSED 21— 5.9
IPD #lfH1E a2 —IL IPD BT HEC 21— 5.11
EUHED2—L TUHESHLME - FEFREMFED 21— 5.12
FSANRES21—)L AYX—hr -2V T4JL—2 LDEHKICETSIES2—IL | 513
;7—#-:>747v—9 HW LA ¥ & DERICET 52EDa—IL 5.14
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43 T7AIITHILEHER
BTN TATSLDIAINEETFAIERER4IIZRLET,

F4-3 T7AI - THILETHER

TS YT ITHIE 274 kel
app main r_app_main.c/h A—HAA UEH
rmw r_app_rmw.c/h RMW @ Analyzer Ul B:ERBEEIE &
r_app_rmw_interrupt.c RMW D EI Y A BB #E &
ICS2_RX26T.lib/h RMW DEIERZ4 7351
board_ui r_app_board_ui.c/h R—F Ul BEERMER
r_app_board_ui_ctrl.h MCU &7z D R— F Ul B E =&
r_app_board_ui_ctrl_rx26t_mcilv1.c MCU {&&FDHR— F Ul BsE=
cfg r_app_control_cfg.h FIFVBOAVI4 T L—YavER
motor_module | encoder_vector_rx |r_motor_encoder_vector_action.c 7o avBERBEE
r_motor_encoder_vector_api.c/h IFr—T X ED2—ILO AP BHEE
r_motor_encoder_vector_ manager.c/h | ¥ H*— v ESa—)LOA—h)LEEK
E&E
r_motor_encoder_vector_protection.c/h | fREEWRED BIRIE =
r_motor_encoder_vector_ REEBEEOEKTER
statemachine.c/h
current_rx r_motor_current_api.c/h ERFEHES 2—ILO API BB ESR
r_motor_current.c/h BREHEDS2a—ILOBO—hILBEREE
r_motor_current_modulation.c/h FRES 21— IILOBEMTESE
r_motor_current_volt_err_comp.liblh | EEREHEES 1 —IILOBEHEE
r_motor_current_pi_gain_calc.c BREHES 2 —ILOFIEHS 1 L EHE
BEE
speed_rx r_motor_speed_api.c/h EEFEES 2—ILO AP B#ESR
r_motor_speed.c/h REFHED S 2—/ILOO—hIILBERER
r_motor_speed_fluxwkn.lib/h BOWEED 1 —IILOBEBEE
r_motor_speed_extobserver.lib/h NEA THF—NED2—ILOBERERE
r_motor_speed_pi_gain_calc.c EEFIHES 2 —ILOFIEHS( VEHE
HEE
position_rx r_motor_position_api.c/h RBEFHIEES 2—/LD API A ES
r_motor_position.c/h HMEFEES 2 —ILOO—AILERESR
r_motor_position_profiling.c/h HEREESEEROBERESR
r_motor_position_gain_calc.c RBHIEES 21— ILOHIEYS A Vo EHE
HEE
ipd_rx r_motor_ipd_api.lib/h IPD €2 a1—/L0D API A ES
driver_rx r_motor_driver.c/h RSANED 21— ILOBEHES
Sensor_rx r_motor_sensor_api.c/h Y ED2—ILD AP BEHES
r_motor_sensor_encoder.c/h LU EDA—IILOI L a—FNIEBEK
E&E
r_motor_sensor_hall.c/h LY ED 2 —ILDEHR—ILE S 0ER
BES
general r_motor_filter.c/h NATZ s IL2BEHES
r_motor_pi_control.c/h PI Hl{EBE % E &
r_motor_common.h HBER
cfg r_motor_inverter_cfg.h AVN—=BOAV T4 T L—LaVEE
r_motor_module_cfg.h HEES2—ILOAYI4 T L—2a Y
E&E
r_motor_targetmotor_cfg.h E—AQAVT4TL—aVER
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THILE ST 74 ILE 274 5

motor_module | cfg r_mtr_control_parameter.h RMW @ Tuner #ge(Z &k 3 F 21— 5%
%*l

(RIS A —2FER

r_mtr_motor_parameter.h RMW @ Tuner #8EIC & 5 F 2 —=24
R

(E—RIN\FA—FER)

QE_Motor QE for Motor £ 7 7 1 JL

src smc_gen GES AYX—hk-a2T745L—42TERSH
= ES 4 /3 RV API

[(£] 1. QE for Motor ™5 Tuning ZX{TLE=BAICEHFINET,
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AR—b -3V T4 L—3%FERTHET, ADEERSANEHEICERT S ENTEEY,

AX—h-3a0747L—481F, TA2z) FTERATSYAV0a0 FA—F, BDH#EE. mTFHEEL
EDOREBRBEITOD I b - T74)L (*scfg) ITRTFEL. SBLET. AV T bz 7 OREDHEERT
FHRTDEE. UTOIT7A4ILESBLTIIEZEL,

“RX26T_xxx_MCILV1_SPM_ENCD_ FOC_yyy Vzzz.scfg”

(xxx : MCBA I£ R RX26T RAM64KB /\—< 3 Y [A 1+, MCBC (& RX26T RAM48KB /A—< 3 VAT %
ERLET, yyy: CSP L CS+iR, E2S L e?2studio fRZEMRLET, zzz: YET 3 U&ES)

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

K44 RIX—b-A0TA4TL—3DTHIE - T74ILER(RX26T RAM64KB /N —2 3 )

THILE

YT ITHILE

YITITHILHE 2

2741

®%

Src

smc_gen

Config_ICU

Config_ICU.c/h

R—ILEIYA#HD Y b O—SBERENER

Config_ICU_user.c

R—ILBEYAAT Y FO—SEEL—HE
BEE

Config_S12AD2

Config_S12AD2.c/h

12bitADC BEER#MEE

Config_S12AD2_user.c

12bitADC B E 1 —HEHES

Config_ PORT Config_PORT.c/h R— FEERHBER
Config_PORT _user.c R— FEEL—YERER
Config_CMTO Config_CMTO0.c/h FIEASA CMT BEEREE
Config_CMTO_user.c HIEE AR CMT B 1 —YEHER
Config_GPT3 Config_GPT3.c/h HEHAA GPTIEERHKER
Config_GPT3_user.c HREAIA GPT3 EEL—YEMESR
Config_IWDT Config_IWDT.c/h IWDT Ba:ER M E &=
Config_IWDT user.c IWDT BB —YEHEE
Config_ MTUO Config_MTUO.c/h HEFHAA MTU BEREH#EE
Config_MTUO_user.c HEFHAIA MTU BE1—YBRER
Config_MTU1 Config_MTU1.c/h GIFEREA MTU B ERERES
Config_ MTU1_user.c RIAEBREA MTU BB 1 —YE#ER
Config_POE Config_POE.c/h POE BE:&ER#E =

Config_ MOTOR

Config_POE_user.c

POE BiE1—YENESR

Config_MOTOR.c/h

E—2avR—32 FEEERESR

Config_MOTOR _user.c

E—RaviR—xy FEEL—YEREES
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x4-5 RX—b+-aAVTA4TL—3DTF+IE - T74ILER(RX26T RAM48KB /N —2 3 )

THILE | BT ITAHILE

YITITHILHE 2

2741

B%

src smc_gen

Config_ICU

Config_ICU.c/h

R—ILEIYA#HD Y b O—SBERKER

Config_ICU_user.c

R—ILEYAAT Y FO—SEEL—YHE
BEE

Config_S12AD2

Config_S12AD2.c/h

12bitADC BEER#MEE

Config_S12AD2_user.c

12bitADC BE 1 —HEHES

Config_ PORT Config_PORT.c/h R— FEERHMER
Config_PORT _user.c R— FEEL—YERER
Config_CMTO Config_CMTO0.c/h FIEASA CMT BEEREE

Config_CMTO_user.c

HEEA CMT BE 1 —ERESR

Config_ CMTWO

Config_CMTWO.c/h

REEFHAIA CMTWO BEE S ER

Config_CMTWO0_user.c

HESHAA CMTWO BE L —H M ES

Config_IWDT Config_IWDT.c/h IWDT B:ER % E &=
Config_IWDT user.c IWDT BB —YEHEE
Config_ MTUO Config_MTUO.c/h HESHAA MTU BEEREH#EE
Config_MTUO_user.c HEFHAIA MTU BE1—YBRESR
Config_ELC Config_ELC.c/h WEFHAA MTUADA R Y VY BEE
ERER
Config_ELC_user.c HESHHA MTUADA R LY VY BE
1—YERER
Config_GPT5 Config_GPT5.c/h RIABIR S GPT B ERMES
Config_GPT5_user.c AR GPT E 1 — VTR
Config_POE Config_POE.c/h POE BHERE#MESR

Config_ MOTOR

Config_POE_user.c

POE ME1—HEHTEE

Config_MOTOR.c/h

E—2aVR—3 0 FEEEKER

Config_MOTOR _user.c

E—RavR—3xy FEEL-SEREE

EREROMIZ, AN—F -V T4 L—2FERABIC4DDITAILEINEHERSINET,

r_bsp : # %7 BSP (BSP : Board Support Package) 7 7/ ILE&HET ., ML “r_bsp” 7+ ILFNR
D “readme.txt” T 7AIILESRBLTLFZELY,

general : A¥—hk - AV T4 L—FERRSANTHEBICERASINDIBRLABIFAILEEHFET,
r_config: MCU/Sw4H—2, 0w 9, EYiAH., R xxx_Open DERIZEHED K54 N\WELEH%KDa >

24 9Lb—2 a3 AT IT7AINEERFET,

r_pincfg: EVBREICEAT ARG I7AIVEEHET,
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5. HAE

51 77— 3z

FIVG—2a VBRI —YA U2 7 —XUN)DFEIRE RMW 2FRALEZE—2EDa—ILIZxT 5]
HOBSEREOCHEMEDS A —ILDNFA—FBHFETO>TVWET, Yo TULTOTSLTIEH. 41 213—4
R—FDRAYFER) 2 —LEFRALTE—FERETI5AKX(HR—FUNE RMW #FERALTE—2 #88
BT E5AXRMWUNLEH ST, TALDHRERVLEFITH>TLET, Ffz. ThHDUINSE—FD
ERE)/f=1E0. HIHOIERERELEEZTO>TLET,

5.1.1 #Hge

TIVr—a B TRELTVAHE—BEER51ITRLET,

£51 7IUr—LavEOME—&

HaRE 0
FPYTE:] I FOESCHLC AT LEAN  EHCRELET,
Ul a8 R—FU ERMW®D UIDFER, GIYBEZEZITVVET,
A—F UIE HEHECREFAOESEONE - REEFLET,
RMW o) Ul S0 RE - MERROESERC/ S A — 2 ONE - REEFVET,

512 Eoa1—)LERKE
ED2—IERRER 5-1I12RLET,

Application layer
. Initialize Smart
Main > .
configurator
User interface
select
Reference value I_____________I
Motor Drive/Stop | |
Position control/Speed control | | P>
PC Function ON/OFF, etc. : > RMW UI N : N Manager
! I
! |
! | Control
: | parameter
| : set _| Other motor
: | module
|
|
;ete"g”_ce/‘s’flue s ¢ | : Position module
otor Urive/Stop mar | Speed module
Board » . > Board UI ! Current module
configurator | : IPD module, etc.
! I
|
_____________ |
®51 77)r—2avEnERER
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513 7RA—F¥—+
5131 *A 0

4 A LI

“ main()

~
/

LED;H 4T

r_app_board_ui_led_control()

Y—IL RBEHEED ML
ics2_init()

E—HET1—ILOWHE
r_app_main_init_motor_ctrl()

RMWFA ZE D # ML

r_app_rmw_ui_init()

RYT5ILEERR
r_app_main_start_motor_ctrl()

(Ip %

r_app_main_ui_mainloop()

DAVFREVT R4 T
R_Config_IWDT_Restart()

52 AL MEBODO—Fv— bk
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51.3.2 Ul

V[pik:S
r_app_main_ui_mainloop()

BI/INSA—EAH

r_app_rmw_copy_com_to_buffer()

Uty &z

e

urR - [Board]

g_ul_sw_userif
/
[RMW]

A

RMW UL EE Board UIALEE
r_app_rmmw_ui_mainloop() r_app_board_ui_mainloop()
-
LE Dl
r_app_board_ui_led_control()

e

5-3 UlEZ—Fvy— b

51.3.3 HR— K UI0E

Board UIALEE
\\ r_app_board_ui_mainloop() /

E—HDRT—FRF
R_MOTOR_ENCODER_VECTOR_StatusGet()

I—TE—RIEHRIRG
R_MOTOR_ENCODER_VECTOR_LoopModeStatusGet()

AT EDBRAVFIZLHUNE

\
( 1T )

- /

54 R—FUIREIO—Fv¥—+
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5.1.3.4 RMW Ul 3

{
|

B
-

RMW UIALEE
r_app_rmw_ui_mainloop()

\

\
|

/

E—NHEL-0E

r_app_rmw_system_mode()

E—ADRAT—FERE
R_MOTOR_ENCODER_VECTOR_StatusGet()

=

M EREEODTY L5008

4

-

v

®T

N
/

|
/

5-5 RMWUILEIO—Fv— bk
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514 327445 L—3 3 IER

FI)Vr—aVvBTHERAT SV I49L—2a ERERS2ICRLET,

£52 avI749L—LaViEHR—E

TJ74IL%A

X7 0%

FitEA

r_app_control_cfg.h

APP_CFG_USE_UI

Ul D#EAEERE
RMW : MAIN_Ul_RMW
BOARD : MAIN_UI_BOARD

APP_CFG_FREQ_BAND_LIMIT

BREIE. FEERE. GIEFIEOD
EHBRBAGE MBI BV
& D HIFRIE

APP_CFG_MAX_CURRENT_OMEGA

BERHIEREARKH O LRIEHZ]

APP_CFG_MIN_OMEGA

& A B KD T RIE[HZ]

APP_CFG_SCI_CH_SELECT

RMWA SCIOF v Ll k

£53 aAvI4TL—> a3 iERVEIE—E

s&A=F: ___BE —
RX26T RAM64KB /\—2 3 > | RX26T RAM48KB /\—< 3 >
APP_CFG_USE_UI MAIN_Ul_RMW
APP_CFG_FREQ_BAND_LIMIT 3.0f
APP_CFG_MAX_CURRENT_OMEGA | 1000.0f
APP_CFG_MIN_OMEGA 1.0f
APP_CFG_SCI_CH_SELECT 0x60 (SCI6) [ 0x10(SCI1)
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515 &Rk - ZHIFH

TIVr—avBTaA—9rERATRELER—EER54ICRLET . £, RMWEHERLTE—%
EDA—IIDNFGA— R ZBHITH-OOBERZABLTEY ., TOBERA VNERSS5ITRLET,

*®54 EH-E

ZH

B

g_st_rmw_input_buffer

RMW Z i R#EE R

g_u1_update param_flag

Ny ITFEBRETRT ISV

com_u1_system_mode

A—HANBAVATLE—FOYBZZEH
0: E—4FLt
1: E—4258E)
3: TS5—fERR

g_ul_system_mode

DRATLE—F
0: E—4FLL
1: E—7EFg)
2: I5—

com_u1_enable_ write

A—HANREHRESHAEA

g_ul1_enable_write

EHESHAEA

com_ul_sw_userif

A—HAARUINYBZEH
0 : RMW UI
1: BOARD Ul

g_ul_sw_userif

UITIY B ZBEH

com_u2_offset_calc_time

BRA 71y MEFHERRERE

com_u2_mtr_pp

EEEY 5 E— 2 DIBxE

com_f4_mtr_r

EEY 5 E—2 DR [Q]

com_f4_mtr_Id

BRETE2E—FDJdEA V5% VR [H]

com_f4_mtr_lIq

BHIE2E—2Dq#A ¥V 2 VX [H]

com_f4_mtr_m

EREhd & E—3 DHER [Wh]

com_f4_mtr_j

B5T 5E—2DO—41F—> % [kgm*2]

com_f4_nominal_current_rms

ERE)d 5 E—F DEHER [Arms]

com_f4_max_speed_rpm

BT SE—FDEREKRKE HEHA) [rpom]

com_u1_ctrl_loop_mode

HEIL— T Yz
0 : L& HilfE
1+ 33 il 1

com_u1_encd_angle_adj_mode

WA EREE—F
0 : s&%IEhRI- & A BB
1: "=t EFERALEEAERTE

com_u2_encd_cpr

IToa—4%/NLAE [ph]

com_f4_hs _change_speed_rpm

YUz RE (SEFEESEHYY X HEE) [rpm]

com_f4 _hs_change_margin_rpm

NUMZRERY -V (BEFREEEHYY BZHEE) [rpm]

com_f4 ol ref id

d BEFRIERE [A]
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EH BLiE
com_f4_id_up_time dMERIESEOEMERDERTE
com_f4_current_omega_hz ERHIE R EE R K [Hz]
com_f4_current_zeta ERHIERBAZ R
com_f4_speed_omega_hz RE G RE R B IR Hz)
com_f4 speed zeta REFIEREREHRE
com_f4_speed_Ipf_hz RE LPF vy M4 T RBK#[HZ]
com_f4 ref speed rpm RERESE (WA [rpm)
com_f4_speed_rate_limit_rpm HEEFERRKIBEE [rpm/s] GEE H e ER)
com_f4_overspeed_limit_rpm REFIRME EHA) [rpm]
com_u1_pos_cmd_mode MEESEOANARTY 2

0: fIEHES 0EE
1: A7y TIE%E
2 BBRILE

com_u2_pos_interval_time MBS E E B b E
com_u2_pos_dead_band FREFH (ZToa—4/NLRH) [Pulse]
com_u2_pos_band_limit (I BIRE ¥ O [Pulse]
com_f4_pos_omega_hz 37 & il # R E B B IR [Hz)
com_f4 pos_ff ratio MEIZA—FITADT—KRTA
com_f4_ref position_deg MEESE (EWA) [E]
com_u1_flag_extobserver_use NELMLY - REHEL T —/\DERE
0: #&M
1: 8%
com_f4_extobs_omega REED21—ILOA TH—/\EHREKH Hz]
com_f4_accel_time HEEER [s] (IBIESEERA)

com_f4_posprof_max_speed_rpm | B TR 7 7 A/ ILARERKE EHA) [rpm]

com_u1l_flag_ipd_use IPD HIHIE S 2 —IILDERTE

0: #&M

1: 8%
com_f4_ipd_speed_k_ratio IPD HI{HEFHRES A > DEE
com_f4_ipd_pos_kp_ratio IPD HI{HEFCIE P FlEIE 53
com_f4_ipd_omega_hz IPD I #E0 =4 & i 41
com_f4_ipd_pos_ff ratio IPDHIEN 7« —F 24+ T— KRS A
com_u1l_flag volt_err comp_use | BEBEHEDHRTE

0: #&M

1: 8%
com_u1_flag_fluxwkn_use SO R FIE DR TE

0: #&M

1: 8%
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£

5

s_ul_cnt_ics

ICS watchpoint D X FE#H A > 42
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£55 RMWITk /85 A—2 BHABERDEH—E
&k EH Bt

st rmw_param_buf | u2_offset_calc_time

BiRA 7ty FORHERERE

fer_t

st_motor E—ENT A -2 BHOEERK
RMW ZHEHA | 14 max_speed_rpm RARE [rpm]
B

u1_ctrl_loop_mode

HEIIL—TDE— K (GIE HIH, 2E I HH)

ul_encd_angle_adj_mode

MG EREE— FER

u2_encd_cpr

Ioa—4501EEO/ILAE [p/r]

f4_hs_change _speed_rpm

REREARDOUY B ZEE [rpm]

f4_hs _change _margin_rpm

REREARDODUYBZREYT—D Urpm]

f4 ol ref id

F—TUL—TEHO dBERESE [A]

f4_id_up_time

|d DIEMIZH D B EEDEETE

f4_current_omega_hz

BERHEREREKH [Hz]

f4_current_zeta

BERHERERE R

f4_speed_omega_hz

2R B e R B A B IR 3 [Hz]

f4_speed_zeta

B RIBE R

f4_speed_Ipf _hz

#EFE LPF 7 v + 4 7 BiK$k[Hz)]

f4_ref speed rpm

EERTE [rpm]

f4_speed_rate_limit_rpm

EEDZEIL=FIMR [rpm/s]

f4_overspeed_limit_rpm

EEHIFRE [rpm]

ul_pos_cmd_mode

HMEESDRAT—F R

u2_pos_interval_time

RLERED A > 5 —7\JLEFE

u2_pos_dead band

HMEDT v FAY R

u2_pos_band_limit

Tv KNy FOFIRRE

f4 _pos _omega _hz

& il {E0 R B A B R 3 [Hz]

f4_pos_ff ratio

MEIA— T4+ T—FTA4Y

f4_ref position_deg

BT fE [deg ]

ul_flag_extobserver_use

FI—N\OEREEDT ST

f4_extobs_omega

BEEED1—ILDOF THF—/\EEREKE [Hz]

f4_accel_time

NNEEER [s]

f4_posprof _max_speed_rpm

METOT7 7/ IIVARERKE HA) [rom]

ul_flag_ipd_use

IPD HIEMEREED IS Y

f4_ipd_speed k ratio

IPD #HI{E 0 3&E E E 4

f4_ipd_pos_kp_ratio

IPD HIEIDAIE kp EH
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BER Pk E5EA
st_rmw_param_buf | f4_ipd_omega_hz IPD il 8 i % [Hz]
fer t
- f4_ipd_pos_ff ratio IPD $lHIDEIE 74— F 74+ T— K5 A >
RMW ZHE#HA | u1_flag_volt_err_comp_use EXREHEFERFEDTISY
BER
u1_flag_fluxwkn_use BOWRSHOEREED ST

RO1AN6857JJ0110 Rev.1.10 Page 35 of 134
2023.08.29

RENESAS



RXZ27=21)

KAMARBE—ERDI a—4RY kL& - MCK

516 “YVOEH

OB —EER56ITRLET,

®56 v/0—g
274 L% <y 04 EEE ikl
r_app_main.h MAIN_UI_RMW 0 RMW Ul £
MAIN_UI_BOARD 1 R— K Ul EH
MAIN_UI_SIZE 2 Ul Z4R AT RESR
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 X4 vF ON

BOARD_SW2_OFF

1

SW2 X 1 v F OFF

BOARD_CHATTERING_
CNT

10

Fr2VIBRERDI Y M

BOARD_AD12BIT_DATA

MOTOR_MCU_CF
G_AD12BIT_DATA

12Ev ~ AD &

BOARD_VR1_POSITION
_DEAD_BAND

2

VR1 R{IE B [deg]

BOARD _VR1_SPEED D | 80 VR1 REER R [rpm]
EAD_BAND
BOARD_VR1_SPEED_M | 300 VR1 FEE<— Y [rpm]
ARGIN
BOARD_VR1_SCALING_ | (180 + 18)/ VR1 BRIBR Yy —1) V5%
POS (BOARD_AD12BIT

_DATA/2 + 1)

BOARD_VR1_SCALING_

SPEED

(MOTOR_CFG_MA
X_SPEED_RPM +
BOARD_VR1_SPE
ED_MARGIN) /
(BOARD_AD12BIT
_DATA2 + 1)

VR1 FEERT—) VTR

BOARD_ADJUST_OFFS
ET

MOTOR_MCU_CF
G_ADC_OFFSET

VR1RAA 7t v HME

r_app_control_cfg
.h

APP_CFG_SCI_CH_SEL
ECT

0x60

1—H5H#ERA SClI F v R JLEIR

APP_CFG_USE_UI MAIN_UI_RMW Ul #1HA:E 1R

APP_CFG_FREQ_BAND | 3.0f Hil1EN R FE D T I R [f5 3R]

_LIMIT

APP_CFG_MAX_CURRE | 1000.0f BERHERERBARERKIE

NT_OMEGA [HZ]

APP_CFG_MIN_OMEGA | 1.0f B BlR & /IME [Hz]
r_app_rmw.h ICS_DECIMATION 5 RMW watchpoint ® X & v A

5

ICS_INT_LEVEL 6 RMW E| Y ;AHDEELE

ICS_BRR 251 RMW D@ {ER—L— b

ICS_INT_MODE 1 RMW D& {EE— F:EIR
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T74IL% I 0% EEE =
r_app_rmw.h ICS_SCl_CH_SELECT APP _CFG SCI.C | #ESCIF¥=®IL
H_SELECT

51.7 INTA—AR5fE - KRTF
FIVr—avENarI49Lb— 3 UiERIE r_app_control_cfg.h TEHRET ALELAHY FI, &%
ETBINSA—FIE514 FBELEEL,
R5-4ITRIEHDRTE - BHFHIL. RMWASIToTLEEL, RMW DREIX 3 VA v I RE—MHA
K % U Renesas Motor Workbench A —H—X< =21 7J)L (R21UZ0004) #SEBEEL,
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52 YX—TU¥ETDaA—I

VA= EDA—J)LEBFIHES 2 —IILZ@YIZFRALTE—24IHZT5FEL 21— T, &E
SA—IDA VBT I—RAPE—LEHHD AT LEADEE, DATLRELEEZT>THVET,

5.2.1

HRE

IR—T X ED2—IILOMEE—EEZR5-7TITRLET,

57 THR—THEDaA—IILDOHEE—E

HeE

FitEA

E—FEHE

A—HYOEFICHLTURATLEYYBATE—2ZEHBLETS,

fREERERE

VAT LREREICEY IS —REEITVET,

HlEHAXDEE

EFEHCERFHOIKEORE - REETVLET,

HE

- FIEER OIS

HE - MEFBRORMGFETNET,

HEES 1 —IILDIESESRTE

ERFIWEDS 21—, BEHEES 1—)L, HEBFIEES 1 —)LIZx
LTANT HEREEHEORENSBEIRLET,

Bl Y A A0 3R

ARX—hF -0 T74 T L—2TRELEEVAHZRITTREZLT
WO BEYIGED 2 —ILAREOEIYIRY 21T0VFET,

522 ETa—I)LEREN
EV2—IILERRER 56 ITTRLET,

Manager module
Refe ' Reference speed, parameters, etc. i
ererence value >
. i Control mode Interface Reference position, parameters, etc. Speed module
Application Parameter, etc. rocess Reference current, parameters, etc.
layer P .
(API) Active Flag, etc.
State machine part
System : ':
control
. | |
Smart configurator Event, State | »| Position module
Speed and ete. : machine : o—>
Speed and Position ) | 2 |
Position cyclic cyclic Cyclic process
interrupt interrupt
process
»
, Current Cyclic process » Current module
Current cyclic cvclic AD value get, PWM set
interrupt . Y
interrupt
process Protrction part
! |
! |
! |
Protection T > IPD module
Over current | > |
interrupt : :
Encoder pulse
interrupt Interrupt
R .
roces »  Driver module
Hall pulse process Position, Speed get
interrupt
Position, Speed
calculation v y

Sensor module

K56 Yr—UvEDa1—ILERK
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523 E—FEHE

B5-7I1CAKT7 TV r—2av/— bRV I LI F7ICE T2 REBBRERLET . K7 TUS—2 3
v/ —bRRY I b7 TIE, TSYSTEMMODE] &. TRUNMODE] IZ& YikEEZEE L, [Contro
Config] (. VI FIT7RHATTI T4 TITHE>TLAHIHRERLTVET,

SYSTEM MODE POWER ON/

RESET

e

RUN MODE l
( INIT ) |

[g.f4 offset_calc_time
== st_g.u2_cnt_adjust]

INACTIVE

[ERROR EVENT - ACTIVE EVENT]
[RESET EVENT]
[INACTIVE EVENT!

RESET EVENT] —
ERROR

ACTIVE
[ERROR EVENT]
o J v

Cw

. Current
O Speed
O Position
O Torque
O Voltage

[MTRID_ZERO_CONST
== st_g.ul_flag_id_ref]

MODE
ERROR
INACTIVE ERROR
ACTIVE
EVENT ERROR
ERROR ERROR ERROR ERROR '
RESET ERROR
DRIVE
/ Control Config

@ Current [MTR_LOOP_POSITION = @ Current
@ Seeed comulctriloopmodel | @) Speed
. Position O Position

O Toraue IMTRLOOP SPEED =" [ () Torque
com_ut_ctrl_loop_mode]
O Voltage O Voltage

B57 Toa—4/~Y MLEIEY D Y27 OREERR

(1) SYSTEM MODE
SATLEMEREEEZERLET, B4+ (EVENT) OFEIZELY ., REABBLET., VXA TLDE
EiREEILX., E—4EREN=1E (INACTIVE) . E—4ERE) (ACTIVE) . E%JREE (ERROR) iHY F
ER

(2) RUN MODE
E—SDHEKEEZRLET, ATLOKRENACTIVEIZL D E, E—2DEEREARS7TDELS
BB LET,

(3) EVENT
% SYSTEM MODE HIZ EVENT AA%4ET DL, FD EVENT - T, VAT LBERELAR 5-7FD
EDLSIZEBLET., FEVENTOREERIEIFRREHYET,

#*5-8 EVENT —%&

ARV M REER
INACTIVE A—HBEICKYRELET
ACTIVE A—HREICKYRELET
ERROR DATLNEEERH LI EEICRELET
RESET A—HEBEICKYRELET
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524 {RFEHERE

AFETOTSLE, UTOIS—RKEEZHL., ThETIDOSEEICRSFLEBEEZEELTVEY, ¥R
TLRERECEADAIFREMEEIRSIZSHELTILEE,

o BERIZ—
BERLS—EIN—FIT7RUVYI Iz T7THEHATRESAET,
N—F Iz 7HhoDREFLES BEFRKRE) CKY. PWMBARFENSA VE—F D RREICTL
F95
F-. BEREREAYHTUME. VE. WHERZERL. BER GBERY I v MEZEH®) FHEL
EIC, BEELELET (VI bz 7HE) .
BERYIY MEFE—Z DEHKREHR (MOTOR_CFG_NOMINAL_CURRENT RMS)) &5 BB TEHESL
E3 I

o BEETS—

EERBHTA L A—SBREEERAL. BEE GBEEY S v MEZEB) £MH 1B,
REBLLAT. BREY 2 LEEREEBOEREOEESE =S L TEE LG TT,
. BEETS—

BEEERRAMTA OoN—42BREEZEH/L. BEE BEXY Iy MEZTR-1158) ZHRHL
RIS, RBEFELELET, BEEY I v MEFRHEEROEREOREFZER L TRELLETY,

o MEEETIS—
EEIEEERAATEEZEEAL. ZEY Iy MEZHEBLEZES., BRFELLES,

®59 BURTLRERESTEE

— T TR
BEET5— ﬁiﬁ;E;FﬁW] SR
BEETS— Eﬁﬁ;bgbﬁﬂﬂ T
EEEEE TS — iié;&;ﬁkmﬂ :ﬁ%@ﬂ%1

[E] 1. K41 Toa—4XR5 MLHIEY 7 bz 7ERKEHSE
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525 ZO—Fv—h

s

Y=V EDa2—I)LIEAY— b - AT AT L—FIZTEESNFEEYRAA T L THELABED 21—

D APl ZFES>TREZEITL, E—2FHZTOTCVET, FEVAANEIO—%2RLET,

5.2.5.1 ERHIEEZ Y AAHNE

R_MOTOR_ENCODER_VECTOR_Currentinterrupt ()

ADZ:HE THI Y AMLE )

Toa—5ho R ERE

R_MOTOR_SENSOR_ENCODER _HsCountDiffCalc ()

Ut - WHER. BIREERH
R_MOTOR _DRIVER_BldcAnalogGet ()

ERA 7Y MRE
R_MOTOR_CURRENT_CurrentOffsetRemove ()

I5—Fzvy
motor_encoder_vector_eror_check ()

T ED 2 ILOEREHAPIFEUHL
R_MOTOR_SENSOR_ENCODER_PosSpdCalc ()

G - REFHRRG
R_MOTOR_SENSOR_ENCODER_ParameterGet ()
R_MOTOR _SENSOR_HALL_ParameterGet ()

A - RERENE

motor_encoder_vector_angle_speed_select ()

BER/NATA—EDHRE
R_MOTOR_CURRENT_ParameterSet ()

VAT LDAT—HRR

[INACTIVE]

statemachine_status

[ACTIVE]

Tty MIEREDST

[MTR_FLG_CLR]

u1_flag_offset_calc

[MTR_FLG_SET]

A 4

B —T0E
R_MOTOR_CURRENT_CurrentCydlic ()

ADZ G REVS
R_MOTOR_DRIVER_BldcDutySet ()

BRES1—ILDS/ATA—LIIG
R_MOTOR_CURRENT_ParameterGet ()

U - WAERA Tt v MAIERE

R_MOTOR_CURRENT_OffsetCalibration ()
R_MOTOR_CURRENT_ParameterGet ()

RS54 /8ES 21— )UZDutyiR &
R_MOTOR_DRIVER_BldcDutySet ()

A A

C wr

)

5-8 T|RHIEMAEYAANEIO—Fr— b
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5252 fHIE - REHIERAEY AALE

T - R AR AT
R_MOTOR_ENCODER_VECTOR _
P terrupt

E—SEREEF AT
Wi 2
ul_status

Yes (STATEMACHINE_STATE_RUN)

¥/ FIRE

‘ ‘ motor_encoder_vector_decide_direction
0]

rnE—FD 5%
u2_run_mode

A
MEEV2— LI/ SA—HEE ‘

B
MTR_FLG_CRL

M ERHFET ?

u1_encd_angle_adj_status R_MOTOR_POSITION_ParameterSet()

Yes ‘
MOTOR_ENCODER_ PositionCydlic®APIFEUHHL
ANGLE_ADJ_FIN R_MOTOR_POSITION_PositionCydlic()
BIBED2—IHS/SA—ERIE
R_MOTOR_POSITION ParameterGet()
R—JL AR B Bt ‘
MOTOR_ANGLE_ADJ_HALL

B4 7t v MEFHHE T THE
u1_flag_offset_calc

HEET
MTR_FLG_SET

‘ DRIVE MODE~

SRR

WA ERHE—F
u1_encd_angle_adj_mode

R

BEEDL—IIT/GA—ERE
R_MOTOR_SENSIOR(_)HALL_AT‘Q‘GAGJLS‘ ‘ ‘ R_MOTOR_SPEED_ParameterSet() ‘ ‘
tinit — — =

R RHAET S5—0E SpeedCyclicDAPIFEUH L
motor_encoder_vector_hall_error_check() R_MOTOR_SPEED_SpeedCyclic()

“ P “ “

BOOT MODE~ ‘ ‘

EncdCntDataSet(0)

‘ ‘ I a—4843R4—} ‘ ‘

HEED1 D/ STA—LIE
R_MOTOR_SPEED_ParameterGet()

EncdTimerStart()

R—JLEAAEFA
R_MOTOR_SENSOR_HALL_InterruptEn
able()

‘ DRIVE MODE~ ‘

N
I

A,
FEFEART—ERER
motor_encoder_vector_position_status_s
elect()

REFERTERER
motor_encoder_vector_speed_status_sel
ect()

qEERHIEHR TR BIR
motor_encoder_vector_iq_status_select()

A ERHERT SRR
motor_encoder_vector_id_status_select()

59 LB - REHEMARYASTO—F v— b
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BERRHE Y AHNIE

5253

BERENYAH

QM OTOR_ENCODER_VECTOR_OverCurrentinterru

o)

I5—ERHITFUHL

motor_encoder_vector_ermor_process ()

\ 4

C

®’T

)

b
AL

5-10

BHEYAHLET O—F v — k

5254 I a—4ARAESE Y AHLIE

I a—FANESEIYAH

Q_MOTOR_ENCODER_VECTOR_EncoderInterrupt

o)

) 4

DI ERERET T ?
u1_encd_angle_adj_status

Yes
(MOTOR_ENCODER_ ANGLE ADJ_FIN)

A 4
No Toa—FEVAAMEBAPIFF UL
R_MOTOR _SENSOR_ENCODER_
PosSpdCalclnterrupt ()
v
B511 Toa—4A9 Xy TFrEYRAAREIO—Fv—
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5.2.5.5 R—ILEFEIYAHNIE

R—ILEBEIYRAA
R_MOTOR _ENCODER_VECTOR_Halllnterrupt ()

Yes
(MOTOR_MODE_DRIVE)

FE—RDE—RERBMKAED 7
u2_run_mode

\ 4

No R— LB A LIEAPIFE LA L
R_MOTOR SENSOR HALL_Adjustinterrupt ()

I>—FzIvy
motor_encoder_vector_hall_error_check ()

R—ILEIVYAAEE IFAL TR
R_MOTOR_SENSOR HALL_InterruptDisable ()

A

e

512 HR—ILTyIEIYAAREBEIO—Fv— b
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5.2.6 API

IR—OF¥ED2—ILDOAPI—EZR510IZRLET,

#=5-10 API—%&

API

st B

R_MOTOR_ENCODER_VECTOR _
Open

IR—VXYEDI—ILDA VDRI VREERLET, -, FHT
LHHEIEED 2 —ILD Open BAHEEITLA VA IV REERSIEE
T

R _MOTOR_ENCODER_VECTOR _
Close

YFR—VvEDI—ILEEY, EEDa—-ILE)EY MREIZLE
ERS

R_MOTOR_ENCODER _VECTOR _
Reset

IFr—VrED2—ILEIUVKEED 2 —ILEPNHIELET,

R_MOTOR_ENCODER _VECTOR _
ParameterUpdate

RED2—LOHENSA -2 ZEHLES, £, BETDE
Ta—LOFHEENS A —EEHRETVET,

R _MOTOR_ENCODER_VECTOR _
MotorStart

E-FEBREICLET,

R_MOTOR_ENCODER_VECTOR_
MotorStop

E—A2EFIEKEICLET,

R_MOTOR_ENCODER_VECTOR _
MotorReset

VATLDIS—REERBRLET,

R_MOTOR_ENCODER VECTOR_
ErrorSet

VATALIZZS—REBEHRELFT,

R _MOTOR_ENCODER_VECTOR _
PositionSet

MERSEEZRELEFT, MEHRERICHEMCGYET,

R _MOTOR_ENCODER_VECTOR _
PositionGet

EFRREMGELES.

R_MOTOR_ENCODER_VECTOR_

RERFEEZRELEY . EEHERICEMCGZYET,

SpeedSet
R_MOTOR_ENCODER VECTOR_ | ERBHRZWMELET,
SpeedGet

R _MOTOR_ENCODER_VECTOR _
StatusGet

.
o

VOREERELET,

N
i
I
-
]
\'1

¢

R _MOTOR_ENCODER_VECTOR _
ErrorStatusGet

IS—REZEMELES.

R_MOTOR_ENCODER_VECTOR _
CtrITypeSet

HEMARZEZRELES . HHARZEET S5ER/IE. E—FEFLE
REIZLTSESL,

0 : &

1 R

R_MOTOR_ENCODER_VECTOR_
LoopModeStatusGet

HEAXEMSILET,
0 : &
10 3 ]

R _MOTOR_ENCODER_VECTOR _
PositionCommandModeSet

FBHEDOMBIESERDE—FEERLET, MEBHBET S5
Bl 1D 2ITFRFELTLEZELY,

0: MiEZtERICERE

1: ATy TInEeHE

2 BWEREIENME

R_MOTOR_ENCODER_VECTOR_
InPositionFlagGet

MEHNEE T REENELET., CEABBCANGYET.
0: HEHIEKT TR
1 HEHIEE T RE

R_MOTOR_ENCODER_VECTOR _
PosSpeedInterrupt

RIEHIE - REHEZITO =ODENYRAAMBEZTNVES,

R_MOTOR_ENCODER_VECTOR _
Currentinterrupt

BRGEIEETOODEY AANEEZITNES,
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API &5t BA

R_MOTOR_ENCODER_VECTOR_ | BERMNFEL L F-FFOEIY AAHMEBEITVETS,
OverCurrentinterrupt

R_MOTOR_ENCODER_VECTOR_ | f— /LU HEBDEIYAAMNEZEZITNNET,
Halllnterrupt

R_MOTOR_ENCODER VECTOR_ | T a—4%{E5DE Y AHNEETLNET,
Encoderinterrupt

R_MOTOR_ENCODER_VECTOR_ | IPD HflE D 1 —ILDER | FEHEVVEZET .
IPDEnableSet 0: &3

1:8H
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527 AaAvI7449L— 3 iER
TR—OEDA—IILDaAV T4 L—2aViEHR—EER5-11IZRLET,

= 5-11

AVI4TL—LaVviER—E

T774I4%A

X7 0%

FitEA

r_motor_module
cfg.h

MOTOR_MCU_CFG_PWM_TIMER_FREQ

PWM @ % A < ER# [MHz]

MOTOR_MCU_CFG_CARRIER_FREQ

F ) 7B [kHzZ]

MOTOR_MCU_CFG_INTR_DECIMATION

Fv ) 7EYRAAOEE =EH

MOTOR_MCU_CFG_AD_FREQ

ADC D E)E AR % [MHZ]

MOTOR_MCU_CFG_AD_SAMPLING_CYCLE

ADC DY TY TR T—
[cycle]

MOTOR_MCU_CFG_AD12BIT_DATA

ADC D5 fEHE

MOTOR_MCU_CFG_ADC_OFFSET

ADC O] 5¥—4

MOTOR_TYPE_BLDC

EHE—4 (BLDC)

MOTOR_COMMON_CFG_LOOP_MODE

T4 FDEIEE— FEEE

MOTOR_COMMON_CFG_IPD_CTRL

T 74 )L b® IPD FlfEMEREE .

MOTOR_COMMON_CFG_OVERCURRENT_
MARGIN_MULT

BERDY I v ME [A]

MOTOR_COMMON_CFG_IA_MAX_CALC_M

BER) 2y MEFERZRH

ULT BLDC:/ 3
STM: V2
MOTOR_MCU_CFG_TFU_OPTIMIZE TFU EABAKNEDETE
MTR_ENABLE
MTR_DISABLE
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£512 avI745L—TaViERyBE—E

Xy 0%

REE

MOTOR_MCU_CFG_PWM_TIMER_FREQ

CG_CONFIG_MOTOR_PWM_TIMER_FREQ

MOTOR_MCU_CFG_CARRIER_FREQ

CG_CONFIG_MOTOR_CARRIER_FREQ

MOTOR_MCU_CFG_INTR_DECIMATION

CG_CONFIG_MOTOR_INTR_DECIMATION

MOTOR_MCU_CFG_AD_FREQ

CG_MOTOR_MCU_CFG_AD_FREQ

MOTOR_MCU_CFG_AD_SAMPLING_CYCL
E

45

MOTOR_MCU_CFG_AD12BIT_DATA

CG_MOTOR_CFG_MAX_AD_DATA

MOTOR_MCU_CFG_ADC_OFFSET

Ox7FF

MOTOR_TYPE_BLDC

EERY

MOTOR_COMMON_CFG_LOOP_MODE

MOTOR_LOOP_SPEED

MOTOR_COMMON_CFG_IPD_CTRL MTR_DISABLE
MOTOR_COMMON_CFG_OVERCURRENT | 1.5
_MARGIN_MULT

MOTOR_COMMON_CFG_IA_MAX_CALC_ | MTR_SQRT_3
MULT

MOTOR_MCU_CFG_TFU_OPTIMIZE MTR_ENABLE
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528 &K - THIFR
IR—V X ED 21— IILOBER - EH—EFZR5-13ICRLET, YR—PHED1—ILIFAPIDA VR
BUORABERIZT, IR*R—IVvED 21— )LABEER(g_st_encoder_vector)ZEZL FT,

®5-13 HWEK - EH—K

BiEK EH B
st_encoder_vector | u1_direction [El#5 A [
_control_t 0:CW
1: CCW
Ir—Tv u1_ctrl_loop_mode HIEE— FEIR
EVa—LA 0: frEHIE
BiEK

10 3% il

u1_encd_angle_adj_mode MEAGIERE E— FER

0 : SR EhiE

1: "=t HER
u1_encd_angle_adj_status VEEEREDRT—42 X
u2_encd_angle_adj_time G ERE D F BB [us]
u2_encd_angle_adj_cnt VM ERBOBFLREMAD Yk
u1_flag_ipd_use IPD #IE{ERERED IS Y

0 : IPD #I{H %)
1 : IPD #I#HA %)

u2_error_status IS—RT—H3R
u2_run_mode EEE—F

0: ##1L

1: WREVE(R

2 E—2ERE)
u1_state_id_ref dHEREFEDRAT—F R
u1_state_iq_ref qEEREFTENDAT—2 R
u1_state_speed_ref REESENRT—2 X
u2_encd_cpr I a—4%01EED/NILAEK
f4_vdc_ad BREX [V]
f4 iu_ad uHHER [A]
f4 _iv_ad v BER [A]
f4_iw_ad wAEER [A]
f4_overcurrent_limit BERGIRE [A]
f4_overvoltage_limit BEEHIRE [V]
f4_undervoltage_limit EEEHIRE [V]
f4_overspeed_limit_rad 1B E HIBRAE [rad/s]
f4_max_speed_rc_fil_rpm BAXEE(rc 7 4 LA EH)
f4_rotor_angle_rad a—4 A E[rad]
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EER

£

5

st_encoder_vector
_control_t

E& S iy
EPa1—ILH
BER

st_current_output

BERED 21— ILOHARBER

st_speed_output

BEEED1—I/ILOEHAEERE

st_position_output

MEED 1 —ILOH I RBER

st_sensor_encoder_output

LOHECA—ILOITa—FHNEEER

st_sensor_hall_output

oY ED - IO R—)ILH BB ER

st_stm AT— I UDEER
st_motor E—BINTA—FEERK
*p_st_cc ERHFHMES 2 —ILERA VY REIVRKRSA V4
*p_st_sc REFHMES 2 —ILERA VREVRARS U4
*p_st_pc MEHEES 2 —ILERA VAEZVRARSA 4R
*p_st_ipd IPD HIHIE S a—ILERA VREVRKRS U4

*p_st _sensor

LU EDI—IVERASAVAEVARKRA VA

*p_st_driver

KSANEDS2—ILVERBA VAZVRRA B

st_encoder_vector
_cfg_t

Ir—Tx

E D a— LA
INTA—HRERER
BER

u1_encd_angle_adj_mode

MEAGERE E— FER

u2_encd_cpr

Ioa—5®01EED/NILAH

f4_overspeed_limit_rpm

EEHIFRE [rpm]

st_motor

E—RNTA—FBER
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529 TV OFH
TR—CHEDaA—IILDTIO—EEEK514ITRLET,

£514 ZHO—E

T74IL%A Xy 0% EEIE eSS
r_motor_encoder | MOTOR LOOP_POSITIO | 0 FEHIEHE—F,
_vector_api.h N
MOTOR_LOOP_SPEED | 1 EERIHE— K,
MOTOR_ENCODER _VE | (0x0000) | TS5 —XT—4 X, T5—7% LIRRE,
CTOR_ERROR_NONE
MOTOR_ENCODER_VE | (0x0001) | TS5 —XT—42 XA HWBEERITS—IK
CTOR_ERROR_OVER_C BE,
URRENT_HW
MOTOR_ENCODER _VE | (0x0002) | T5—RXT—4% X, BEEIS—IKE,
CTOR_ERROR_OVER_V
OLTAGE
MOTOR_ENCODER VE | (0x0004) | T5—XRT—4% X, BEEIS—IKE,
CTOR_ERROR_OVER_S
PEED
MOTOR_ENCODER _VE | (0x0020) | TS5 —RXRT—4 X, c—ILD/4—>2 T
CTOR_ERROR_HALL_P S5—iKEE,
ATTERN
MOTOR_ENCODER _VE | (0x0080) | TS5 —XT—4 X, BEEXITS—IRRE,
CTOR_ERROR_LOW_V
OLTAGE
MOTOR_ENCODER _VE | (0x0100) | T5—XT—4% X, SWOBERITZ—IK
CTOR_ERROR_OVER_C BE,
URRENT_SW
MOTOR_ENCODER_VE | (0xffff) IS—RAT—RRAR, T57—2—RFTHD
CTOR_ERROR_UNKNO I5—IKREE,
WN
MOTOR_ANGLE_ADJ E | 0O SEHIRREIC & S ER
XCIT
MOTOR_ANGLE_ADJ H | 1 R—ILtE oIk B UHGERL
ALL
MOTOR_CTRL_TYPE_P | O FlEAXMYVEZR~ Y O, CEHIH
0s E—F,
MOTOR_CTRL_TYPE_S |1 FlEAXMYBEZR~ Y O, FEHIH
PEED E—F,
r_motor_encoder | MOTOR_MODE_INIT (0x00) VEEZTSEMEE— K,
_vector_manager. - — S
h MOTOR_MODE_BOOT | (0x01) BEBERETIBIEE—F,
MOTOR_MODE_DRIVE (0x02) E—2EEBREBOEEE— F,
MOTOR_ENCODER_AN | O IRBIFFDRT—2 X, 90 EEIKEE,
GLE_ADJ_90DEG
MOTOR_ENCODER_AN | 1 IMBIFFDORT—2 X, 0 ERIEIKEE,
GLE_ADJ_ODEG
MOTOR_ENCODER_AN | 2 IBMEFFDORT—32 X, MIHNMEHIERT
GLE_ADJ_FIN IREE,
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5210 NS A—ZFE -
HoTINTOTSLEFERTBEIC. 41 oN—2DEREFEATIE—FIDEREELH

B

ax &

HYFET, Yo TNTAT S LOREEERS15ITRLET,

EY DBEMN

#R5156 E—BRNTA—=B A UN—FINFTA—REFE
T74I4A <04 BRE 5 EA

r_motor_inverter | INVERTER_CFG_SHUNT_RESIST | 0.010f v v MEE [ohm]

_cfg.h
INVERTER_CFG_DEADTIME CG_CONFIG_ M | Ty K& A L [us]

OTOR_DEADTI
ME
INVERTER_CFG_VOLTAGE_GAIN | 22.2766f BEERE AR
INVERTER_CFG_CURRENT_AMP_ | 20.0f ERRERT7TDT A >
GAIN
INVERTER_CFG_CURRENT_LIMIT | 21.4f A4 IN—RKR— BER
D HIBRIE [A]

INVERTER_CFG_OVERVOLTAGE_ | 60.0f BEEHIE [VI]
LIMIT
INVERTER_CFG_UNDERVOLTAG 8.0f BEEHIE [V]
E_LIMIT
INVERTER_CFG_INPUT_V 24.0f AREE V]
INVERTER_CFG_ADC_REF_VOLT | 5.0f MCU D7+ a4y EREE
AGE [Vl
INVERTER_CFG_COMP_VO0 0.564f BEREMERGRE V] 1
INVERTER_CFG_COMP_V1 0.782f BEEREMHERRK V] 1
INVERTER_CFG_COMP_V2 0.937f BEREMERREK V]I 1
INVERTER_CFG_COMP_V3 1.027f BEREMHERRK V] 1
INVERTER_CFG_COMP_V4 1.058f BEREMERRK V] 1
INVERTER_CFG_COMP_IO 0.022f BIEREMERRK A 1
INVERTER_CFG_COMP_I1 0.038f BEREMERRK[A] 1
INVERTER_CFG_COMP_I2 0.088f BIEREMERRK A 1
INVERTER_CFG_COMP_I3 0.248f BIEREMERREK A 1
INVERTER_CFG_COMP_I4 0.865f BEREMERRK[A] 1

r_motor_targetm | MOTOR_CFG_POLE_PAIRS 4 85t 85

otor_cfg.h
MOTOR_CFG_MAGNETIC_FLUX 0.006612919f HE=R [wb]
MOTOR_CFG_RESISTANCE 0.8933714f 11 [ohm]
MOTOR_CFG_D_INDUCTANCE 0.001091948f | d&8ADA > 55 4 VR [H]
MOTOR_CFG_Q_INDUCTANCE 0.001091948f qQEDA VFY 2 R [H]
MOTOR_CFG_ROTOR_INERTIA 0.000002647f A—32DA4F—+ [kg

m2]
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T774I4

XY 0%

RIE

i 84

T _RMS

MOTOR_CFG_NOMINAL_CURREN | 1.27f

ERER [A]

otor_cfg.h

r_motor_targetm | MOTOR_CFG_MAX_SPEED_RPM | 4000.0f

RKIZEE [rpm]

(E] 1. BFMII S5 BEREME (BREWMED1—)L) ZBRLTIESL,
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5211 ¥ —7 v REHE
RF—CvEV21—/LTIERUNMODE DR T—H RIZEHE TI#MER. q TR,

RE, NEETNhT

NOEREEEETSIIVEZEELTE—2ZHBLTCVET, Ff-. CAODEREEZEYIZEET S
CETHRBL—TVREERL, E—20RBETVET, Toa—4A7 MLTHIHOREZR 5-13,
5-14 [ZRLET . Flz. TVa—FDHEFEALEFMHEICE S8BE. R—ILEU S EFIA LI-RE

MNARETH D=, TRETNDWBBAEICODVWTHALET,

RUN MODE MOT(:,T#ODE- MOTOR MODE BOOT MOTOR MODE DRIVE
" GURRENT STATEID_ CURRENT_STATE; CURRENT STATE :CURRENT STATE CURRENT STATE GURRENT STATE ID INPUT
lyreference status | “zerg const ) OB L CIDMANGAL ) LB D MANGAL () T
I, reference status CURRENT ST, AT(%;QZERO_OONST wnmﬂ_smmg}spssn ) PILOUTPUT
Speed reference status 3’55’-5“7(50{5"0-00"37 stED.smmosn:)mcoumogowa
OSITIO " POSITION COMMAND_MODE.TRAPEZOD
Position reference status P MMM'::;‘D*WDEED N o E
14 reference[A]l A
com_fA refid [T e
10 control [s]
0 -
I, reference[A] A
speed PI output
[s]
0 SN T >
Speed reference
[rom]
[s]
0 —
Position reference 4
[degree]
com_s2_ref_position_deg
[s]
0 >
v -~ K > 4 I 4 ol 4
5-13 T2 a—FFAANY bILHITED R B HI 5 AR (R0 E )
RUN MODE MOTOR MODE.DRIVE
I3 reference status OURENT_SIIA)TEJD ) INPUT
1, reference status cuRENT,suTEJg,)SPEEDPLO\rrP\rr
Speed reference status SPEED-STATE‘;)ZEW-WN“ SPEED_SI?Z'I;EMANUAL
14 reference[A] A i |
oML pof.jd [ ————
14=0 control [s]
0 —->
I, reference[A] A
speed PI output
? []
0 >
Speed reference A
[rpm]
com_s2_ref speed_rpm
[s]
0 >

5-14 T oa—SRARY bIUHITE DI E)HE P ZS (5 B )
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@ T a—F0OHERAVW-HBEEDRE

MBE Y ELTIVaA—42ERTHIEE. 127 ) AV LRI Y a—4 TG RHBABEER
NELNT, BRMGMHE LALIY FRA, TORH. IRBBFICHHOEBHREN SN > TWIHEND
UErT, 2T, BS5-15D0ES5LGFIEBTERANY MILEZEDS ZETHAEZSIZRAHA, dEHEERNY ML
DRAZZEEHLEDHI LT, NHOHUBHEZEDET., £z, COBFOBRI S —4 U XZR5-16 12 LE
ER

d B

\
Wh

BRI kL

BRI bL

AN ///AV"WA\\ %ﬁi‘“—tA\\ e,

(a) Inactive %8 (b) Active KRE(BOOT E— F) (c) Active 1K#E(BOOT E— F)
(RAB {1 B R B9) Ui & BY A 90 EHRIS UBAREICERAY b LR
BRARY FIVER

5-15 KAHWBLEDRE

dEHEFRIETE [A]

dE B RO {E]

0 >

aHERIETE (Al

33 FE P11

0

KAMBLLE [rad]

A .
I a—4%Iz&kY
/2 AERF

B

516 T a—5FEANY MLHEEIZET5E8Y—7 2R (—F)
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@ Hw=ItoUZEHAL-EBRERY
I a—REEDLETR—ILEU Y EFRALEGE. BBHAEZRHETHIENTEET, m—ILEY
#FEALE-SEEOHBREDRESEICODVWTR S517IZTRLET,

o E
(a)Active HREE(INIT E—F) (b) Active KEE(INIT E— F)
6 DD/INF—UHRDEEFHRH 60 E D H0 (30 ELLE ) HIBHLIE &R E

SIEFIHED 0 friE J SEFIHO BRGE

1R U - BB 5B i B 5 4 B R—ILE|YVAADRESZ A = 0 THBMAE
B EBE

5-17 KAHB DHABLIEDRE FIE

@ Fm=ILEoYhD6 D20/ —2DED 0 ENHEHICHINERELET,

(b) 60 EDeily 30 ERE X HHADOHIBNESL LET,

(c) EHIEZRIBL. R—ILEIYVIAANFKEET HETIE, ELVHEEBHREN SRR IO ETAMAE
THIEZETVLET,

(d) R=LIyvPERHLEBEAT, XY MLHEHTOAEZE L VEBAEBICHELET,
A= Y EHATEHILT, SIERABEEETICHBROFMBITTEET,
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(L& H1E ‘
AE [rad]
Rk JL !
AE [rad] A |

0 m— ; AEDFHIE 45|

Lt A
[rad]

R

0 ;
HallfS 5 A - HalEIAHFE
\ B
0
5-18 R—ILERVBEEREE THRE— VR
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53 BREHIEHES 21—

BREHES 2 —ILIF, ANShEBERENSRY MLEIHICHELREEZEEBREVN T 4 — KNy 2 §lfH%
T PIME LTHNTEAEREEETEAES2A—ILTT, T, YITELa—ILELTEREETFRER
BERES1—ILho&ILES,

53.1 18
ERFMES 1 —ILOME—EEX 516 ITRLET.

#* 516 BREMHMES 12— ILOMEE—8

HaE B
B Il BEREREICERT 5L SEFEZTL. PWMEAEZRELET.
B4 7ty FAE |AD TRUELE-BRIEOA 7€y MEZFHELET,
BEREME HABEDTY F2ALICLHEEEZHELET,

BEARE R, WA N MLHIEZEITS OICRE LEEREICK LT, ERERETVET . BE
RIS L TEREOFEERETVTOEFRMICRLEY,

e PWMES %% L CEEFAARERELET.
IEF I dq BT HEN CLOICTBET B BT RAEFTVET

532 ELa—)LERKE
ED1—IILERRER 5-19(2RLET .

Current module
Current config
Vd,V H:‘I jj A PWM Duty
1d,Iq reference d/oh relerenie EFH re\f/;;:le BE re\!/;e\ﬁ::e :>ldJ(\]/W Vu,Vv,Vw reference _ — (u,v,w)
e 4 = o
EiPI il DEDE S T [Voltage error compensation OFF]
uvw
lu,Iw :dq \dlq
S BE
RE
f fa48 e
Angl M
[Vottage error compensation ON]
5-19 BRHEIEED 1 —IILERE
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533 7JA0—Fv—F
EREEHES 2 —IILDOI—TREIO—Fv— FER 52012 RLET,

C

EREIEIL—T UL
R_MOTOR_CURRENT_CurrentCyclic()

[FLG_CLR]

= E1EE 2 —)Lactive?
u1_active

[FLG_SET]

UVWHEER =>dol Bt £ i
motor_current_transform_uvw_dq_abs()

BRIERIEDEE
motor_current_reference_id_set()

motor_current_reference_id_set()

ERPIH

motor_current_pi_control()

IEFis il

motor_current_decoupling()

EEHIR
motor_current_volt_limit()

fIAEER%E
motor_current_control_smpldy_comp()

doEEE=>UVWAREE 2
motor_current_transform_dq_uvw_abs()

[FLG_CLR]

EEREHEEL ?
u1_flag_volt_em_comp_use

[FLG_SET]
BEREMHE
motor_current_volt_err_comp_main()
<
PWM duty B H

motor_current_mod_start()

&
«
A

A

v

5-20 Ei

EREEIL—TNEBEO—Fv— k
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534 API
BREMES1—ILDAPI—EER 517 ITRLET,

=517 API—%E
API Bl

R_MOTOR_CURRENT_Open BREMEDS 2 —ILDA 2V RAEVRAEZERLET,
R_MOTOR_CURRENT_Close BERHFEEDa—LEYEY MREIZLES,
R_MOTOR_CURRENT_Reset BREMES 2 —ILOWEIELELET,
R_MOTOR_CURRENT_Run BERHEMEDS2—INETI T4 TREBIZLET,

R_MOTOR_CURRENT_ParameterSet ERGIHICFERTA2EHEREADLET,
R_MOTOR_CURRENT _ParameterGet RAIEEROE N EIELET,
REHMED 2 —ILOHEENFTA—2ZEHLET,

i

i)

R_MOTOR_CURRENT_ParameterUpdat
e

R_MOTOR_CURRENT_CurrentCyclic
R_MOTOR_CURRENT_OffsetCalibration

R_MOTOR_CURRENT_CurrentOffsetRe
move

R_MOTOR_CURRENT VoltErrCompPar | EEREMFENTA—FZBEFITLET,
amSet

&

REEZEITVET,
MREOA 7ty FREZTVET,
MREA 7ty MEZRULV=EZERLET,

&l &

&
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535 avI7449L— 3 iER
EREEHES A — L THEATRIV T4 L—2a UERERS18ITRLET, FHAT A1E0EEN
TA—RERTELTLESWL, MEAEEFXERS5-19IZRLET,

x518 a4 L—LaVviER—E

T774IL% o004 E5EA
r_motor_module_ | CURRENT_CFG_VOLT_ERR_COMP BEREMEREER/ED
cfg.h A% : MTR_ENABLE

|5 - MTR_DISABLE
CURRENT_CFG_MODULATION_METHO | ZiAR

D MOD_METHOD_SPWM

: IE5%iE PWM
MOD_METHOD_SVPWM

C ZEEANY ML PWM
CURRENT_CFG_OFFSET_CALC_TIME EBRA 7ty FORIEBMRE

CURRENT_CFG_PERIOD_MAG_VALUE FEAR R HA R B
CURRENT_CFG_PI_INTEGRAL_LIMIT_V | d #E R HIR[V]

D INVERTER_CFG_INPUT_V : (&
RAAEI)L,
r_motor_inverter cfg.h TEZ L
TWEY,

CURRENT_CFG_PI_INTEGRAL_LIMIT_V | q #E F%IR[V]

Q

CURRENT_CFG_OMEGA BRI R E A B K [Hz)

CURRENT_CFG_ZETA ERFHRAERE

CURRENT_CFG_REF_ID_OPENLOOP F—TUoN—TEDO dHERES
fB[A]

CURRENT _CFG_ID_UP_STEP_TIME d BERIESEMERESRE

£519 aAYI745L— 3 VERVBE—E

E&ZA=F: RE
CURRENT_CFG_VOLT_ERR_COMP MTR_ENABLE
CURRENT_CFG_MODULATION_METHOD MOD_METHOD_SVPWM
CURRENT_CFG_OFFSET_CALC_TIME 512.0f
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 1.5f
CURRENT_CFG_ID_UP_STEP_TIME 2560.0f
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5.3.6 &K - EHIF®

ERFHEDS A —IILTERT2EER - EH—EFR5-20(ZRLET, ERHFHES 2 —ILTIHXAPID
AR VATERIZT, ERHEED 2 —IILABER(Q st co)ZEELFET,

& 520 HWEK - XH—KE

BER

st BA

st_current_control_t

u1_active

ERFNEEDS 2 —ILDT Y T 1 TIREE

u1_flag_volt_err_comp_use

BEEREMERBEEDEN/EY

EREEMES 1 —ILE
EER

ul_state id_ref

IRENRFD dEIR T—B X

u1_state_iq_ref

IRENRFD QEIR T—H2 X

u1_flag_offset_calc

BRA 7Ly FHEDT ST

u2_offset_calc_time

BRA 71y FEREF ORI ERBRE

u2_crnt_offset_cnt

ERA 7ty FEEROAEEN

f4_ctrl_period

B E HA (FRED)[s)

f4_refu uHEREEV]
f4_refv vHEREEV]
f4_refw wHHHEREE[V]
f4_vd_ref desEEIERE[V]
f4_vq_ref qEETIESIEV]
f4_id_ref d B ERIEREA]
f4_iq_ref qEERIESEA]
f4_id_ad d BB R IE[A]
f4_iq_ad q BEFRIBEA]
f4_lim_iq q B E TR HIRIB[A]
f4_offset_iu utlEA 7ty FERMEA]
f4_offset_iw wiEA 7ty FERIEA]
f4_sum _iu_ad u tHEREEHE[A]
f4_sum_iw_ad wHBEREFHE[A]
f4_vdc_ad BREEE[V]
f4_iu_ad u HERIEA]
f4_iv_ad v ERME[A]
f4_iw_ad w tBERIE[A]
f4_modu UMTa—Tq
f4_modv VETa1—Tqk
f4_modw WHTa1—TsL
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EER £ B

st_current_control_t

ERBEMES2—ILA
EER

f4_speed rad

EE[rad/s]

f4_rotor_angle_input_rad

O—4 A E&[rad]

f4_id_up_step id R ERFDELEA]

f4_ref _id_ctrl d MERESE [A]

f4_ref_iq_ctrl q BEIEREA]

f4 ol ref id A—TUIL—TH0 dEHMERIESMEA]
f4_va_max dg# EDRKXEE[V]

f4_id_ref_buff dEERESED/ Ny 7 7 E[A]
st_mod T AEER

st_volt_comp

BEREMERBENR

st_pi_id

d #hOD pi HIfE REE K

st_pi_iq

q B pi HEAEER

st_rotor_angle_t

A—2 FMDOEER

st_motor

E—RNTA—FDEER

st_current_cfg_t

EREEED 2 —ILH
/8T A —A R TERAE
EIK

u2_offset_calc_time

7ty FEHERRERE

f4_ctrl_period il {51 B HA[s]

f4_current_omega_hz Bl R E A F R #[Hz)
f4_current_zeta ERHIEHRBAZ R
u1_flag_volt_err_comp_use BEERREWHEBNEYN

f4_id_up_step dEEROEME

f4_ol_ref id A—TUIL—TH0O dBMERIESMEA]
st_motor E—ANTA—FDEERK

st_current_output_t

EREEMES 2 —ILE
HRAEER

ul_flag_offset_calc

ERA 7Y LIS Y

f4_modu ulTa—FT 1Lk
f4_modv VETa1—T1
f4_modw wWHET1—FT a4t

f4 _neutral_duty

7ty FAIEBRDOT1—T (L

f4_va_max

dg @ EDZEKREE[V]
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gk EH A
st_current_input_t u1_state id_ref dEHRT—2 X
BHEEEE S 1 — LA ul_state_iq_ref qEBMRAT—42 R
HRBER f4_rotor_angle_rad A—% A E[rad]
f4_iu_ad u HERIEA]
f4_iv_ad v iBERE[A]
f4_iw_ad w HHERE[A]
f4_vdc_ad BREEE[V]
f4_speed_rad R E[rad/s]
f4_id_ref d B ERIERIEA]
f4_iq_ref q BEFRIEFBE[A]
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=

537 ZVOEXH

BERGIHMES 2 —ILTERATSHIIN—EER521ITRLET,

%521 wv/0—%
274IL% &A=k E&IE il
r_motor_curre | CURRENT _STATE_ID ZERO_ |0 dEAERRT—2 X : dBER
nt_api.h CONST OEEE—K
CURRENT_STATE_ID_INPUT | 1 dBMABRRT—42 X : dBHER
BEAANE—F
CURRENT_STATE_ID_MANUA | 2 dEAERRAT—4 X : dEES
L BEE—F
CURRENT_STATE_ID_UP 3 dBMABRRT—42 X : dBHER
#meE—Fr
CURRENT _STATE_ID DOWN | 4 dBMABRRT—42 X : dBHER
HMLE—F
CURRENT_STATE_IQ_ZERO_ |0 QEAERRT—4 R q#ER
CONST OBEEE—FK
CURRENT_STATE_IQ_SPEED | 1 QEAERRT—4 R q#iES
_PI_OUTPUT PIAZE—F
CURRENT_VERR_COMP_LIMI | (MOTOR MCU | EEBE=HENMY I v4E
T _CFG_CARRIE | MOTOR_MCU_CFG_CARRIER
R_FREQ* [%. r_motor_module_cfg.h &
INVERTER_CF | gg_
G_DEADTIME /
1000.0f INVERTER_CFG_DEADTIME

[&. r_motor_inverter_cfg.h &
<
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538 NTA—HSFE-FE
(a) BERTFIHRERERRRE BERBOFE

BERHWEED 12— TR, ERWHREAR KM EERFNHMRBZRMEFHEL THED7 1 o ZHEL
F9 ., ERFIHREFRRBT. ERGFEHZITOHEICHA L THRELTL LSV, ERHEE KRB
MMOETHRETETFIN, MERELERBRHEHD/ A XGLEEEBEL. B<TEHHENEITT,

ERFHRBERHE. 0.7~1.0NERAEETT, 1.0[CHEVEERETELHLEREIZHRYET,

ERFIHREABEHEERFHRBERIE. ERFIHED 2 —ILHENS A —42 R FEABER
(st_current_cfg_t) DLATERICEZHRE L. ERFIEE S 2 —ILOFIE/NS A —2 FHA API
(R_MOTOR_CURRENT_ParameterUpdate)Z £ L TIEDERE - EFHZE L TSN,

ERHERERRARKLERMNHMRBAZREE. RMW O SHEST L EATRETT .
TRHIHRE B RS - f4_current_omega_hz (& 5-20 B 1)
ERFIEHRBZHRE : f4_current_zeta (XK 5-20 B 8)
SERELTLLEEL,

(b) BERFIEA/NT A —FDERE

BERFHMEDS 2—ILTIE, FHEHEAPHEE—FDNFTA—2ZFEHT S0, FlE/N NS A —42%E
(R_MOTOR_CURRENT_ParameterUpdate)Z{# AL T, K/\SA—FEZFHT S EMNAEETT, HRTEIE
Blx. ERGIEE D 2 —ILHIE/NS A —2 FEREER(st_current_cfg_t)ZSHR 230N,

(c) BRFNEA/NT A —2 DEAERTE

BRHEHEDS 2—ILDaAT 45 L— 3 VIEHR%E r_motor_module_cfg.h THRET D EMTEET .
BELENHESGY .. DRATLEBRICERAINET., ZRETHEBILS37II/OERETSHELT
{fEELY,
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54 ZI (BER®IEED 21—I)

Yo FNTOYSLTIE, E=F~ADANEEIZ/VLAEES (PWM) I2&E>TEKRLET, AT
Ta1—)LTlX, PWMDuty kEHFITWET, -, BEFARZLIFSE0IC, EHRAZET-EEEZH
HTEET, ERHHESA—IILOAPI ZBLTCERAOHELZRELET,

541 *%HEDREE
ARKED21—ILTIE, 2HBEO/ W RIBERBSHHAANSERTEET,

(a) IE3XKZEFAMOD_METHOD_SPWM)
ERAEMEZUTOLSICEHELETS.

v
m="g

mEHE  VIEREEE B AN SBREE

(b) ZZRI~% kJLZEFHMOD_METHOD _SVPWM)

KAARPE—FIDORY FILFIEICENT, —BRUICFTEZDEHEEEIEREIIELBIRICERLET,
ETAN, ZTOFEFEPWMAERDE=HDOEFRE LTHEAT S L. ERICE—FICHMINDIEEDA >
N—EBRERICHT SEEFAXRIEREERETHRKN86.7[%|EH>TLENET, £ZT. FEERIC
HEALSIBRHERETENRAELZR/MEDOTHEZEEL. ThoZzE&HEEETETENSFEELZLD
FERAKELTHERALET, TORKE. TRBORKIRBIGVI/2EELY ., BEEXIXZOFEFICETF

BZEIX100[%|EHY ET,
V. V., 1
V=V, |+ar(1
4 Vw 1

» Vinax = max{vw V) Vw} » Vimin = min{Vw Vo) Vw}
V., V,,V, s UV,WHHEEIEHE
v, V)V, : PWM H£pB U VW HHEETE E(%Eﬁ/&')

.. AV — VmaxtVmin
2

TREMZUTOLSICERELET,

V!
E
EHFE V. PWMAERMMETLEES E: A 3 — X EHRER

m:
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542 avI74L— 3 iER
EEeEDa Y 74 JIBEHR—EEXKR5-22I12RLET,

£522 avI49L

—vaviER—&

T7A4IA X004 X E BT
r_motor_module_ | CURRENT _CFG_MODULATION_ | MOD_METHO | /NILRIEZREREN A
cfg.h METHOD D_SVPWM

543 BERK
TR THEAT OIBER—BEZR523ICTRLET,
®523 EH—E
BER T Bl
st_mod_t f4_vdc BREEE[V]
f4 1 _div_vdc 1/f4_vdc
f4_voltage_error_ratio BERELLE

f4_max_duty ®RAXPWM Fa1—TF 1Lt
f4_min_duty ®R/INPWM Ta—TF 1Lk

f4_neutral_duty

PWM 7 2 —7 « thhfEfE

544 YYVOEE

T ECHERT AT I N —EEZR 52412 RLET,

524 wHO—%&

T774IL4% <04 E&RE £ BA
r_motor_current_ | MOD_DEFAULT_MAX_DUTY 1.0f BAXPWM Fa—TF 4Lt
modulation.h MOD_METHOD_SPWM 0 /XL RIEZEREREY A =X

. IE5%E PWM
MOD_METHOD_SVPWM 1 NILRATRE SR EN A X

D ZRRY RIL PWM
MOD_VDC_TO_VAMAX_MULT 0.6124f ANBEENRRKEE~DEH

RE
MOD_SVPWM_MULT 1.155f ZERIRS kL PWM &

5.4.5

IND A —HBEREE -

=1 —

ax &

LRBETI—IHNRET 55 A2 FHYEFEA,
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55 BEREWHE (BREIEED1—I)

BEEREMERREL. TY RIS LICLIENEROEZEEHET HHETT, ERFIMEDS2—1LD
API ZB L THELZET,

5.5.1 *FKIJ%HI:DREE
BEM PWMZEMETIE., EF7—LDRA Y F U RFRIOERERLT H-DIC, ETF7—L2D2D
RFPRFICHTELDTY FRALERTTVET ., TOEHOERERELERICE—FICHNMENEE
FEITIEBRENEL., HEBEENBILLET, TITTORELZEBET SO, EEREMEEZEELET,

BEEREDERKEFEEIL. ERMEAEEXREINETYREAL, FRTBINT—FRFORAYF TN
ICHERFEL. TROLSLHHEZREGET, EEREMETE. TREERELFOEE/NF—VEEBRICK
CTERESEICHELET,

T EERE V]

1 1.5 2

B/t [A]

X 5-21 BERZEDERKEFIE—H)
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552 V749 L— 3 VIER
EREHERED OV I T BER—EEZXR5-25IZRLET,

£525 avIq40L—2 a3 iEHR—

I7AINE X784 BE B
L?gjﬁtor_inveﬂef_ INVERTER_CFG_COMP_V0 0.564f EEWET—INL
INVERTER_CFG_COMP_V1 0.782f EERET—IIL
INVERTER_CFG_COMP_V2 0.937f EE®ET—INL
INVERTER_CFG_COMP_V3 1.027f EERHET—INL
INVERTER_CFG_COMP_V4 1.058f EERET—IIL
INVERTER_CFG_COMP_I0 0.022f EERET—IIL
INVERTER_CFG_COMP_I1 0.038f EERET—IIL
INVERTER_CFG_COMP_I2 0.088f EERHET—INL
INVERTER_CFG_COMP_I3 0.248f EEWET—INL
INVERTER_CFG_COMP_l4 0.865f EERET—IIL

55.3 NS A—HRFE KT
(a) BEEREWEEMISITDERE
BERFEHE D 2 —ILOFE/INS A —2HER_MOTOR_CURRENT_ParameterUpdate)FfFUNH LEFIZ, &
n,\i%?ﬁﬁ*% EDAVEDEREE TS S (u1_flag_volt_err_comp_use)® MTR_FLG _SETIZRET S &
THENBIICHYVET, BMTHFEEIE. L8755 % MTR_FLG_CLRIZEREL TLZELY,
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56 REHIEHEI1—I
EEHHES A — LI E— AN RERSICEBRT AL ST 2ES1—ILTT, RERSEOANE
2T, BRIESHEERALET, T HTES 21— LOBOMESEENE MUY - EEHTEA TH—

INNERED 21— L SHEIELET,

5.6.1

HRE

REFHES 21— ILOBE—EEZR5-26ITRLET,

526 REFIHES 21— ILOKE—E

H B
2R Al 2 EEHERECERT DL IBERETL. BEREREEHALES,
REETRE BEED1—IVICEREREFEERELEY .
55 &H WA R 1 FOWRFEZERNT dgBHEREFEEZRERE - RELFEYS.

E
SELRILY - EE

E—SETIEMLIQBERETERVRE LEREEREZAVTGEEDH

WEA ITH—N\ERE | EETVLET,
IPD #I#ET1 U & X PID #lfE 5 IPD HlfEIE S 2 —ILEEA L1z IPD GIEIAT Y B R ZITLVET,

56.2 EYa—I/ILERKE

REFHES 2 —ILDED 12— ILIBERRIZER5-22I2RLET.

Speed config

Speed

reference

Speed module

———————————————

[IPD OFF]

Speed

[Observer OFF]

Max voltage

[Observer ON]

observer

|
|
1
|
|
| Extended
|
|
: (library)

Speed control @+

[Flux weakening OFF]

Id reference
Iq reference

[Flux weakening ON]

Flux
waekening

e e e e —

(library)

[IPD ON]

|

I

I

—> IPD :
—> (library) 1
I

»

5-22 REEY1—ILEKE

BREHFHEED 2—ILDYTED 21— THLBOWRGEENE ML - BEHEEA THF—/\OBEERL
5.7 BHHRFIE GEEHEES1—I) 585E MLY - BREHEAF TH—/\ (REFIEES1—) %

SHRfZE,
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563 7JO0—Fv—F
EEREBOIO—Fyr— &R 52312 RLET,

FEJL—TEVHL
R_MOTOR_SPEED_SpeedCyclic()

[FLG_CLR]

ALY -HEEF T —EH 7

u1_flag_extobserver_use

[FLG_SET]

NELMLY - REEES T —/\EfT 1RLPFERAT

start() order_lpff()

motor_speed_extobserver_ motor_filter_first_

[FLG_CLR]
FEEY1—)lactive?

u1_active

[FLG_SET]

EREREERERTE
motor_speed_ref_speed_set()

[FLG_CLR]

IPDHEZh?
ul1_flag ipd_use

[FLG_SET]

IPD il IR FEP I £
R_MOTOR_IPD_SpeedPCtrl() motor_speed_pi_control()

BOMRA? [FLG_CLR]

ul_flag_fluxwkn_use

[FLG_SET]

55 H B R Il 0
motor_speed_flux_weakening()

A

.

®5-23 SEHETO—F vr— b
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5.6.4 API

REHIHES2—ILO API—EXKR 527 IZRLET,

%527 API—&

API

i 84

R_MOTOR_SPEED_Open

FEED1—IWLDAVARAIVRAEERLET,

R_MOTOR_SPEED_Close

EVa-NLEIEY MREICLET,

R_MOTOR_SPEED_Reset

ED1-ILOMBIELETS,

R_MOTOR_SPEED_Run

EDA—INWNETI T4 TIREICLET,

R_MOTOR_SPEED_ParameterSet

RERBICERT IEREREANLETS,

R_MOTOR_SPEED_ParameterGet

RERBBEROHNERGELET,

R_MOTOR_SPEED_ParameterUpdate

ED2— OGNS A—2FZEHLES,

R_MOTOR_SPEED_SpdRefSet

BERTEEZRELEY.

R_MOTOR_SPEED_SpeedCyclic

REFEETVES.

R_MOTOR_SPEED_IPDInstanceAddressSet

IPDHIHED 2 —ILDT FLABREZITVET,

R_MOTOR_SPEED_IPDEnableSet

IPD#IEIEC 2 —ILEAHIZLETS,

R_MOTOR_SPEED_ExtObserverParameter
Update

NELRILY - REMEA TF— 1\ OFIENZA—2%E

WLEY,

RO1AN6857JJ0110 Rev.1.10
2023.08.29

Page 73 of 134
RENESAS




RXZ27=21)

KAMARBHE—EDI a—4SY kL& - MCK

565 Y7445 L— 3 iER
BEEFEHES 22— T4 L= a3 VIEHR—EEKR5-28ICRLET ., FHT HIHEEDLRIENS

A—RERFELTL S, MHMERKRS-29ITRLET,

£528 avI749L—LaviEH—%&

T74IL4%A

X7 0%

st BA

r_motor_module
_cfg.h

SPEED_CFG_FLUX_WEAKENING

O ERBED KT
&%) - MTR_ENABLE
#%h - MTR_DISABLE

SPEED_CFG_OBSERVER

NELRILY - REHELS TH—/DRE
A% : MTR_ENABLE
#|%h - MTR_DISABLE

SPEED_CFG_CTRL_PERIOD

H R HAERE [s]

SPEED_CFG_OMEGA

R {H % B R 3 [Hz]

SPEED_CFG_ZETA

R IR R

SPEED_CFG_LPF_OMEGA

EEFIERO LPF & [Hz]

SPEED_CFG_SPEED_LIMIT_RPM

EEHIFRE [rpm]

SPEED_CFG_RATE_LIMIT_RPM

IREHIBR [rpm/s]

SPEED_CFG_SOB_OMEGA

NELEVY - REHTEL T —N\DOEFRERE
[Hz]

£529 avI49L—TaViERVHE—E

<5 0% REE
SPEED_CFG_FLUX_WEAKENING MTR_DISABLE
SPEED_CFG_OBSERVER MTR_DISABLE
SPEED_CFG_CTRL_PERIOD 0.0005f
SPEED_CFG_OMEGA 12.0f

SPEED_CFG_ZETA 1.0f
SPEED_CFG_LPF_OMEGA 250.0f
SPEED_CFG_SPEED_LIMIT_RPM 4500.0f
SPEED_CFG_RATE_LIMIT_RPM 1000.0f
SPEED_CFG_SOB_OMEGA 100.0f
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5.6.6 &R - THIER
EEHHES 12— IILOBER - TH—EEZR530IZRLET, BEEZS1—ILIZAPIOA VA E VRFE

RICT, EEED1—)LABER(Q_st sc)eEFRLET,

% 5-30 #EEIK -

LM 1

BER

B

st _speed_control_t

BEE 1—/LH
EER

u1_active

ED 21— ILOFENENEIR

ul_state_speed_ref

REHETEEZRET HAT— FEHE, XEiD~/ O
[CEEBY DRAT— FEEET B,

ul_flag_extobserver_use

NELRMLY - REHEF THF—N\OFERFTEDT S
5

ul_flag_ipd_use

IPDHIHES 2 —IILOERFEDTI ST

ul_flag_fluxwkn_use

BOMKFHOERERND I ST

f4_speed_ctrl_period

HEIL—TOREH [s]

f4 ref speed_rad_ctrl

HlE R DR E 5B [rad/s]

f4_ref speed_rad

MEHIHBEOMBES a—IILHADEEESE
[rad/s]

f4 ref _speed_rad_manual

R E I D L —H O R EHERIEERENE [rad/s]

f4_speed_rad_ctrl

HEEGEES 12— IILATERY 5FE [rad/s]

f4_speed_rad

AN ESNT=EE [rad/s]

f4_max_speed_rad

RAEE [rad/s]

f4_speed_rate_limit_rad

HEDEALE D HIRRIE [rad/s]

f4_speed_obsrv_rad

NELMLY - REHEA TV —N\TEESIN-RE
[rad/s]

f4_id_ref output

d BERIERE [A]

f4_iq_ref output

qHERIEFE [A]

f4_va_max dq & EDHRKREE [V]

f4_id_ad d B ERIE [A]

f4_iq_ad q BEFRE [A]

st_motor E— A EHAEER

st_pi_speed Pl #I{H A#E&ER

st_extobs NELRILY - REHEA TF—/\ARBER
st_fluxwkn 55 O MR I &R

st_slpf LPF R#EER

*p_st_ipd IPD {5 AR #&E K
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531 HEEK-EH—E2

gk EH BLiE
st_speed_cfg_t ul_flag_extobserver_use NELMLY - REHREA T —N\OFERFEETI ST
HEE D 1— L] ul_flag_fluxwkn_use BOWERHOERER IS
f&ll/f? A—HBERTE | f4_max_speed_rpm RKRE [rpm]
R f4_speed_ctrl_period REFIEDEH [s]
f4_speed_rate_limit_rpm REDZEIL=DFIFRE [rpm]
f4_speed_omega_hz REFIERE R B R Hz)
f4_speed_zeta EEHHREEGRY
f4_speed_Ipf_hz REFIEA LPF [Hz]
st_speed_input_t | ul_state speed_ref REBESAT—2X
EEE S 21— LA f4_ref speed rad REESE [rad/s]
HABER f4_speed_rad ANT BIEE [rad/s]
f4_va_max dgBhIZH T EHARKEE [V]
st_speed output_t | f4_id_ref d BERIERIE [A]
EEES 2 — L f4_iq_ref qEERESE [A]
HRBER f4_ref speed_rad_ctrl Pl &I #2553 %R EE [rad/s]
f4_speed_rad_Ipf LPF # & E [rad/s]
st_ext_observer cf | f4_extobs_omega SNELRLY - REHTEA T —/\OEHE R
g_t [Hz]

NELA TH—s8
S A—FREHAE
&K
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56.7 XYV OFHE
FEEHEMES A —IILOIIO0—E5%K532I1ZRLET,

%532 wHoO—%

T774IL%E Iy 0% E&E e
r_motor_speed | SPEED_STATE_ZERO_CONST |0 BREED21—ILORAT—FNEE, E
_api.h EsExEOBEICHEYET,

SPEED_STATE_POSITION_CO | 1 BEED21—ILOAT—FNEHE, &E

NTROL_OUTPUT ERENMIBHEES 2 —ILOHAE
BYET,

SPEED_STATE_MANUAL 2 EEED1—IILDRAT— FEE, FE
BRENI—FEREB/IZHEY ET,

56.8 /INSA—HHAR - HFE

(a) EHEHIHRESRR KK E MEHRBOFE

REHMHMED 21— T, REFHHREEREHEREHHMRBZHZBEZAZL THEOS 1 o E2HEL
F9, EEHHREERE#HZS < T5L. BEEISRALLIESEEICNT 2EEDEEENIARALELET,
REHHREEREBIIERHHMEDFTHEH O, RETEILBRIVERFEMROEEERHED 1/3 &
BOoTWEY, REFHHRMEZERL0.7~1.0FEREEE L., E1ITHEAVIERE TRONGREIZR
UET, REDICEEERLLENOHABZTo>TLLEILY,

REFERELS R RS EREFEHRBZHREEL. EEED 12— /LIS A —2 B EAEER
(st_speed_cfg_t) DUUTEHKICEZHREL. REED 21— ILOHIE/IS A —2 ZFEFHFH API
(R_.MOTOR_SPEED_ParameterUpdate)Z#{# A L TIEDERE - EFHZE LTS,

o FEHRMHMREHEKE : f4_speed_omega_hz (% 5-30 SR)
o EEFIHRMZRE : f4_speed_zeta (F 5-30 &)

(b) REFIEHA/NS A—2DEE

BEHEES 12— T, §IEEPEE—FDINTA—2EFERTE-6H. &lE#/N 5 A —2DHE
(R_MOTOR_SPEED_ParameterUpdate) AL T. &/XTA— R ZBH TS LEMNARETT ., HREEEB
(X, BEEDa2—ILEI#E/NS A —5 EFERBER(st_speed_cfg_t)ZSR 2Ly,

(c) REHEA/NS A—2 OWEAERTE
FEFIHMES2—ILDaAY T4 L— 3 ViEHRE r_motor_module_cfg.h THRET D ENTEET,
BRELEESAEESELY ., DRATLARHBICERINET, RETHEBIES565FSBIEEL,
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57 BOHRFE (REHEED21—IL)

BOWRHHDOE S 1 —VEHEFHHES 2 —LOYTEL 21— TY, BEFICHAEEFOE—2 %K
B9 5E. METOXRAMEHE S BEEECHH L FRBEENRELET, T L TEEREN LMY,
FEEENBREELEL(HD. TUuHLBENMNTHL. E—2ISThLYREVERERE LA
Y. EEEEABALETS. CORMERRT DR E L THOBEHELNHY FF,

5.7.1 #EResiHA
FOMKRGETIE, dBEREZASMICHMT S LT, FEERICLIEERMOLEZINA . BER
BESLUVUEEREE TOHIMEEZRBRTEET,

ERICIIR 5-24 [T T IHMERZREL., FIHEITVET,

V.
b+ (82)
= »
v Vom = Vamax — laR

2

2
(Lqlq)
Iq

Vom © AL HIRRAE [V]
Vimax : BERY FILDOIRKIE [V]
I, : BRAY FLOKRE S [A]

5-24 SIOHKRSIEICH T2 dEERBEOHER

572 INTA—ARE - XFE

RKED2—LTI—HYLREETINTA—FEHYFRFA, RED2—ILEFEATIEEE. REE
Ta—)LOFHE/INS A —2 FEHA APl (R_MOTOR_SPEED_ParameterUpdate)IZT. S3HBRFEHND 7S
%' (u1_flag_fluxwkn_use)Z 1 IZERE L TLEE LY,

R01AN6857JJ0110 Rev.1.10 Page 78 of 134



RXZ773) KABARBPE—S2DI - FLFIH - MCK A

58 HELMILY - REHELF T —/N (EEHHED 21—)L)
NEL R LY - REHREA TP —NADEL 21— LEFEEHMES 1 —LOYTES21—LTT, +THF—N
DHEEENICT ST ET. RERSISHT HBUMORLPOEEY TLOBRISERLET

581 HAEIREA

YIRS ITICEYREY TLEERT HFHL LT, A THF— N BEEEET LT ALEREL
TWES, £ T~/ q BOIESHEL, o M DEHELE LY EEE0EANELT, TS5V FEFLICE
SNTHEEEOERDET . A IF— Nk YEEY TLEERS S EHNTET. HOBED T 1L
SMBIZLATHARICEBEEACCVEMAHY ET. LU YOBTILBRECLIBES, /1 X0F
BIZLBEEY TLLERT D ENAETT,

T.
Aw i T l @
| t . o ref m W Output
Speed —F Kp+ KL Pnya 30> ; Spoad
peo - s Js Y(s)
Controller Plant model
@ Observer

5-25 HEHEHROETIL

582 NS A—ARPFE - HFE

AKEDa—LIE, REEDa2—IL0O APIDHNELA TH—/\OFI#EI/NZ A —42 ZFEHA API
(R_MOTOR_SPEED_ExtObserverParameterUpdate)Z R L TN A —2 D/REEITVET, BRET H/8
FA—RIELLTD 3FEFETY,

o E—ADAF—¥
o HNELATH—/\OEFRE KL
o FITHF—OYLT) T EE

AF—=x X THF—ROH T VTEHIF, ERICHETERALTVWHELIMBEEZREL TS
Wo NELF TH—N\OEFARRBITES THEERE) TLABERENET N, REESOERLICHT B
ENBLGYEIDT, FEZHEILEGALHEEZT TSN, BRELTEREFEBROEFRERED
4A~6 EREDORKRICGYES,
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59 fEMHME ED1—I

MEHEED1—ILIE MEERECREMERBNORERTEEROEY  LEFIEIIL. P HlfE#E IPD

HED 2 BEAEIRTEFEY .
BTN TOYSLATRUBRRORENSMEREDOERELEHHX (=

-ARERE) ERET HMET

A7 IVREBERELTNET T REESADIT(—F 74T —FH#EZEREL EEFIHOREEERLL

TWEY,

59.1 e
MEFEES2—ILOHEE—EZEZX 5-33 ITRLET .

3533 (MEBHIEHES 2 —IILOMEE—8

Hae B
{0 il 12 MEEREIERT 5L 3EEEZTL. EEHBEREZHALET.
REIA—FI7+T—F | RERESANT 41— 7+ T—RFRREZTVET,
Lkl
fEIOI774)L MEBERENESMMERRELERBAX(ZA - AHEHZEHELEFI.
7 R Il A—S MEATRFHICA >N ERHEL T, MERETEEOESEZREL

i—a—o

IPD il Y & % IPD ®#E AKX ZRANHERIEAIYEZFT,
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592 ETa—)LIER
FIEHIHES A —ILOED1—ILERRER 5-26 ITRLET,

Position module
Position config
.« 5 e e 1
: [IPD OFF] :
Bl | T ool | 1| s | en Y
HEESE R N | s el P » EEFF : >
i [profile ON] | | !
| [ |
: Posotion : : :
: Profile [ I
| | |
L1 | : |
| |
! |
i [IPD ON] |
: |
! > IPDHI |
: —>  (library) :
e |
B 5-26 {IERHEHED 1 —IILERE
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593 JO0—Fv—F
REFEO7A—F¥y—rERK 5-27 ITRLET,

<1ﬁﬁﬁﬁllf&ﬂ)b—7MIj¥ﬂa‘uUHjl,

R_MOTOR_POSITION PositionCyclic

[MTR_FLG_CLR]

M BHIEES 1—)Lactive?

ul_active?

[MTR_FLG_SET]

A,

B EREER s REHE A
f4_ref _pos_rad_ctrl REFETE0H

&
BEROETIZTIUT

A 4

EEETERES

12 FEE FF A4

motor_position_speed_feed_forward_calc()

A4
MEBEROET ISV EH

u1_is_in_position

A4
RERSEREE

f4_ref_speed_rad_output

5-27 (WEHEIL—TLNEIO—Fv—F

MEBESERAEBOHEMTO—X. [ 5-28 %5 BLTEALY,
BEESBEEHNEOHMIO—IL. B 529 %S BL TS,
HEHOO—(CRHEOE—FIZTDOWLWTIK, 594 28BLTLEELY,
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( B B RE >

[POSITION_COMMAND_MODE_ZERO]

~ N S [POSITION_COMMAND_MODE_TRAPEZOID]
EHEERE—F

ul_command_mode

[POSITION_COMMAND_MODE_STEP]

A—H—uBERRFICELHY 2

f4_ref_pos_rad

Yes

METAT7AIL
- . N e
CoE RS ERE BT YT HERIERL ot BULEEE
I
F
HETAI7AIL
BB ER

motor_position_profile_start()

A

RMBFRI7AIL
EEFFESE

motor_position_profile_start()

e

5-28 f(IEHETERLEIO—Fvy—+

( RS EE L LE >

[else]

[POSITION_CONTROL_IPD]

AR

1 _ctrl_method_mod

[POSITION_CONTROL_PID]

e — IPD#IEIR B lRE=TE

R_MOTOR_IPD_ErrorCalc()

y

TR AL ER (Dead-band) T B AL I (Dead-band)
motor_position_deadband_apply()

motor_position_deadband_apply()

A,

v
. e o L& P IPD#Il{EI A28
HEIERE0E 7 motor_position_p_control R_MOTOR_IPD_PositionCtri()

C W

5-29 EEHFTHERHNE
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594 E—F&EIE
(a) FIBEESHE—F
EF—F—E%KR 534 I1ZRLET,

% 5-34 (UEFIHESE—F—%&

K%

B

POSITION_COMMAND_MODE_ZERO

YO EEEE—F

POSITION_COMMAND_MODE_STEP ATYTE—R

OID

POSITION_COMMAND_MODE_TRAPEZ

BREARKEAR

FIE FI S E— FE%E APl (R_MOTOR_POSITION_CommandModeSet)#{# > TE— K2 YEZ F

EE

(b) AR
HEAX—EZR 5-35 I RLET .

& 5-35 HIHAX—%E

E—K4% =
POSITION_CONTROL_PID PID il
POSITION_CONTROL_IPD IPD il

IPD #I{HIED 21— ILBEZERE APl (R_MOTOR_POSITION_IPDEnableSet)Z{#E>TE—FEUIUYEZFT .
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5.9.5 API

GIEFIHES1—ILD APl —E% XK 5-36 [TRLET .

#5-36 API—E&

AP|

5

R_MOTOR_POSITION_Open

PMERIHES 2 —ILDSA VY REVAZERLET,

R_MOTOR_POSITION_Close

MEHBES1—ILEY Y MREICLET,

R_MOTOR_POSITION_Reset

fEHIHES 2 —ILOYEEE LET,

R_MOTOR_POSITION_Run

NMEHRBEES 1 —ILETI T4 TKREIZLET,

R_MOTOR_POSITION_PositionCyclic

MEHEIL—TREEITVES,

R_MOTOR_POSITION_ParameterSet

MEHEHIL—TTERT S/ A—FZHRELET.

R_MOTOR_POSITION_ParameterGet

FEFHES A —ILOEHFREZWMELET,

R_MOTOR_POSITION_ParameterUpdate

MEHREHES 2 —ILOFENS A —2ZBHLES,

R_MOTOR_POSITION_PosRefSet

MERTERELFET,

R_MOTOR_POSITION_CommandModeSet

MEHIEESE—FEEELET,

R_MOTOR_POSITION_IPDInstanceAddressSet

IPDHIHES 2a—ILTER LAV RAEVADT KL
REBHRLET,

R_MOTOR_POSITION_IPDEnableSet

IPD4IHIES 2 —ILADHEUHE LEZEDIZLET,

R_MOTOR_POSITION_Sync

MEFRELEELET,
AIEFELEGENASBRLE-WVMEELRETHERALEY,
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596 aY7445L—3 3 iER
FMEBEHIEHES 2 —IILTHEAT AV I45 L—aviEiRER 5-37 ITRLET AT 2 HEEOCRIE/IS A —4
ERELTLEEL, MEEEKR5-38ITRLET,

x537 avI«4JL—LaviER—E

T74IL4%A

X7 0%

B

r_motor_module_cfg.h

POSITION_CFG_CTRL_PERIOD

fr & ] 1 2 HAs]

POSITION_CFG_SPEED_FF_RATIO

RET 4 — 74T — FEEBIFREK

POSITION_CFG_DEAD_BAND

FREFIEE oY/ ULRH)

POSITION_CFG_INTERVAL_TIME

L& IS B TE 1 B B Rl (il 0 B A (=0 3%

POSITION_CFG_OMEGA

{1 1 % B B K 3 [Hz]

POSITION_CFG_BAND_LIMIT

MEEECOGE(EL Y/ ULRE)

#®5-38 VT« VEHBMNHE—E

EZA=F: BRE
POSITION_CFG_CTRL_PERIOD SPEED_CFG_CTRL_PERIOD
POSITION_CFG_SPEED_FF_RATIO 0.8f
POSITION_CFG_DEAD_BAND 1.0f
POSITION_CFG_INTERVAL_TIME 800.0f
POSITION_CFG_OMEGA 4.0f
POSITION_CFG_BAND_LIMIT 3.0f
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5.9.7 &R - TEIFEHR
FEFIHES A —IILTHEATIEEFR—EE2KR539IZRLET, MEFIHEDS 2 —ILIXAPIDOA VR4
VAMRICT, MBHIEE D 2 —LRABEER(Q st po)FEELET,

£5-39 TH—FE

HER

P

B

st_motor_position_
t

EREE D 21—
IVRRBELR

u1_is_in_position

MEBRODTT 759

ul_active

ETa2—)LD Active REEZTRT 754

ul_pos command_mode

BT EERE—F

u1_ctrl_method_mode

IPD/P &I1E1£0 Y & &

u2_pos_dead_band

Ty RN FBRIEE S/ ULRER)

u2_pos_band_limit

PMERDT TIR(LE L S/ VUL E)

f4_pos_kp

& P 47 1 1RE

f4_pos_err_rad

friE{m=[rad]

f4_pos_rad

RAEMIE[rad)

f4_ref pos_rad

EESE (LR, S DHESR) [rad]

f4_ref _pos_pre rad

B 5 R ERTE fiE[rad]

f4_ref pos_rad_ctrl

METOT 74 ILNE#ZDAE S [rad]

f4_speed_ff rad

RE T 14— kT4 77— KE[rad/s]

f4_speed_ff _ratio

BEIT4— K7+ 77— KBRS

f4_ref speed_rad_output

EEERErad/s]

f4_max_speed_rad

X KEE[rad/s]

f4_ctrl_period

Hl{E B HA[s]

f4_mech_angle per_sensor_cnt

BV HYD1 DY FHT-Y DAEErad)]

st_ppf HMEIO T 74/ IILABER
st_motor E— A EHAEER
*p_st_ipd IPD#IHE D 2 —ILERA VRAE VRARA VA
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BER

£

5

st_position_cfg_t

HEREEY 12—
ILHITEH/ISS A—4
RTERBER

st_motor

T2 EHABER

u2_dead _band

Ty RNy (B /UL RH)

u2_band_limit

=

u2_pos_interval_time

P
PMERDFTTIR(ELE L 5/ VULRE)
E 135 B B ] (120 B A (=1 2%0)

o]

=

f4_feedforward_ratio

BEIT4— K7+ 77— FLeHliEH

f4_position_omega_hz

{1 10 ] R B [HZ]

f4_ctrl_period

10 H[s]

f4_mech_angle per_sensor_cnt

MEE YD1 /LR H1=Y OFAE[rad]

f4_max_speed_rad

X KEE[rad/s]

f4_accel_time

SRR (S]

f4_posprof _max_speed rad

METO7 74 ILVARERKE EHA) [rad/s]

st_position_input_t

FHEHIEHEY 1 —
LA REER

f4_position_rad

RAEMIE[rad]

st_position_output
_t
PMEFIEES 21—
IV D ABER

f4_speed_ref

BB FE T H N1E [rad/s]

f4_position_err

&R ZE{E[rad]
BERELGENABTHREHEL-WSEICER,

u1_in_position

MEBRODTT 759
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598 YU OEX
MEREHES1—ILTERATSHYI/O—EEKR 540 TRLET,

#540 wHO—%E

T7AIL % )04 EEIE eSS
r_motor_positio | POSITION_COMMAND_MODE_ZER | 0 MEESTRHE—F . EOEE—F
n_api.h 0]

POSITION_COMMAND_MODE_STE | 1 MEESTHE—F: ATYTE—F

P

POSITION_COMMAND_MODE_TRA | 2 FMEETRAE—F ZEEEREAX
PEZOID

POSITION_CONTROL_PID 0 HlfEHE—F : PID il
POSITION_CONTROL_IPD 1 HlfEHE—F : IPD il

59.9 NTA—HFE - REFE
(a) HIEHIEREREKBDHAE

MEFEMED 1 —ILTE., MEHHRERARKREZRNELTCPHEOS A VERELFT, RETEDHL
RAEEFEROBEREKED 13 £BE>TVEY,

FlERERERME. LEREE D 2 —ILHIE/ND A —5 3R E A#EEA(st_position_cfg_t) DLLTEHIC
EZEHREL. LEFHED 2—ILOFEH/NS A —42FHA API (R_MOTOR_POSITION_ParameterUpdate)
ZHEALTHEDRE - EHE LTI,

o UEHMEREAFEKI : f4_posprof_max_speed_rad (X 5-30 S8)

(b) GIEFIEHA/ T A—2 DEE

MBHIHES 2 —ILTIX, HIEEAHEE—FDNSA—LZFATH=0. FlIENSA—2DHRE
(R_MOTOR_POSITION_ParameterUpdate) A L T, ®/\TA—FZEBHTHEMNAEETT, REE
B, MEFIEED 1 —ILHIE/NS A —45 ERERBIEAR(st_position_cfg_ )ESHL TS,

(c) BIEFIEA/ T A —2 OWEAERE

MBHIEES 2 —ILDa2 T 1 J1EHR%E r_motor_ module_cfg.h TRETH_ENTEFET, REL-E
NEEELGY ., DRATLESBICERAINES, [ETHEEIES596 a>T714 5 L—2a iEHRES
BLTLESL,
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510 iE 7A 7 7 A IL(BIEFHIHE D 2 —IL)
MBETOT7 A ILEEER. MBSHMES1—LOAPIZELTEELES,

5.10.1 HEEERAA

RELIAEEFEEMBOERRE. RRXEEEEIC, FHEAHRCEICMEE S EERHEL TRERREEZH
?ﬁﬂ?’é#ﬂ%ﬁ%(ﬁiﬁﬁﬁiﬂﬂiﬁﬁﬁ‘ﬁ)’éiﬁbfb\iﬂ' X 5-30 [T EZRLFEY  MERZE & MEEFRE A 53K
O-RENMEFORKNREEZER 56, EHRKOEEEFEL LIS SNERTELZERLET . H5-
0 ICEEBDERBR LG EIZDODNTIE, K511 ERS12ZSHBL TS,

POSITION_PROIILE_STATE_STEADY POSITION_PROFILE_STATE_STEADY
u1_state_pos_pf POSITION_PROFILE_STATE_TRANSITION. | POSITION_PROFILE_STATE_TRANSITION.
u1_pos_ref_mode POSITION_PROFILE_MODE_TRAPEZOIDAL POSITION_PROFILE_MODE_TRIANGLE
Speed
A o e e ———————— ——— ———————— ____-______--_'_\

f4_posprof_max_speed_rad

P »
¥

Constant Speed Ti me[S]

Reference /
Position
Position A /

‘-

&
< L

u2_pos_interval_tinge Ti me[S]

e >

| »

POSITION_PROFILE_MODE_TRIANGLE
: f4_accel_max_speed * f4_accel_time >= |[f4_pos_dt_rad|

POSITION_PROFILE_MODE_TRAPEZOIDAL
: f4_accel_max_speed * f4_accel_time < |f4_pos_dt_rad|

5-30 MEHRTEOERLZAN/EHREDEERTIE
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5102 3727445 L— 3 iER

MB7O7 74 IIEETERT S I74 5 L—>a ViEHERS41ICRLET, FHET SHEEO8E
NSGA—BHERELTLEEL, YHERKRS54212RLET,

£541 aVI47L—aviER—E
T74I4A Y04 BT
r_motor_module_cfg.h POSITION_CFG_CTRL_PERIOD {I & HI1E B H#As]

POSITION_CFG_INTERVAL_TIME

JLR %)

MENEEEFLRM(ME L YN

r_motor_targetmotor_cfg.h | MOTOR_CFG_MAX_SPEED_RPM | &XK&EE[rpm]

®5-42 a4V EHBMHE—E

=1 —]

E4/2=E EXJE
POSITION_CFG_CTRL_PERIOD SPEED_CFG_CTRL_PERIOD
POSITION_CFG_INTERVAL_TIME 800.0f
MOTOR_CFG_MAX_SPEED_RPM 4000.0f
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5.10.3 BERK
MBETOJ7AIIEEETHEATIEER—EER 543 IS RLET  MEHIHES 2 —ILEBOLEHTELEDR
FTHIENTEET, K 5-30 D st_ppf MNrHLET,

%543 HH—K

BER P BT

st_position_profiling_t | u1_state_pos_pf MEIOI7AILAT—E R

MBTOT 4 — L u1_pos_ref mode MEESE—F

&K u2_interval_time 70774 )LEEA(HIEE £ ER)
u2_interval_time_buff 77 A IILER/ Ny T 7 (HI{EEHAE )
u2_interval_time_cnt Ja77ANLARAI AR
f4_ctrl_period il 0 B HA[s]
f4_accel_time SR B [s]
f4_accel_time_buff INEEERE/ Ny 7 7 [s]
f4_accel_time_inv 053 B P 0D 135 2%
f4_max_accel_time T AR INEFEE [rad/s]
f4_accel_max_speed MED xS IRE [rad/s]
f4_accel_max_speed_buff MEDRESZERE/NY 7 7[rad/s]
f4_time_sec TOI7A ) TRADAARAIUA
f4_pos_st_rad a1 E[rad]
f4_pos_ed_rad & T & [rad]
f4_pos_dt_rad 077 A IILDEERZE [rad]
f4_pos_dt_time_sec MERE/RERE [s]
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5104 ¥/ OFH

RETOJ7A I EETHEEATSAYIO—E%R544(ZRLET,

=544 <wHO—F

ATE

745 E¢J=E EEIE ke
r_motor_positio | POSITION_PROFILE_ACCEL_TIM | 0.3f RERESEOMNEFFFE[s]
n_profiling.h E

POSITION_PROFILE_CTRL_TRIA |0 =AKRHEHE—F
NGLE

POSITION_PROFILE_CTRL_TRAP | 1 Bl EHEHE—F
EZOIDAL

POSITION_PROFILE_STEADY_ST | 0 FHREE

POSITION_PROFILE_TRANSITION
_STATE

5]
&
==
i

5.10.5 NS A—Af% - BTE
(@) HIERNT A—2 DFRE
MEFHIEE D 2 —ILOFHIEH/NS A —2 FH(R_MOTOR_POSITION_ParameterUpdate)ZE>T. LUT®
EREHRETDHLT, MBRFRZEE LMBESEEZERTHIENTEET ., 530 TRLEZKW
BERABTDZNGA—FIZHRYFET,

o /NEFEFR : f4_accel_time
o IKIRE : f4_posprof_max_speed_rad
o BEZFLERR : u2 pos_interval_time
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511 IPD#IHES 2 —IL

5.11.1 Hae

MEFERTIE, MECEREDIFEMEVNGS. MEROKICRBNREELKEITIMEEZELEFT.
i, MNGHEREDERICHETERN=HTY, HMEROFKOIRE ZHIIH T S-OIZFBNEIELE
ZEELTREZTICT DL IICBCESERNIRELRYET,

IPD FlfEIg5(E. REISH L THELSOAMEE, LLHI &M ITIREE(HFIEBOLEN)OHIZE HIFAR &
BYET, CNITK-T, BERZLETFTLHNEROFORIZERSESIENTEET,

IPD controller w Output
Input 1 0

Position 6 + Position P controller > Position
X(s) + FF controller S Y(s)
Plant model
Controller

5-31 IPD &I#HDETIL(HLIE)

EELTWS IPDHIETIE, BEOLLAIHE, T4 —FI74+T—FHIHEHAEHLETVET,

5.11.2 API
IPD #{HIEZ2—ILD APl —&% % 5-45 ITRLET,

#* 545 API—E&

API B
R_MOTOR_IPD_Open IPD#IHIES 2 —ILDA VRAE VRAEZERLET .
R_MOTOR_IPD_Close EVa—-LEYEY MREBIZLET,
R_MOTOR_IPD_Reset EDa—-LOMBELET,

R_MOTOR_IPD_ParameterUpdate EVA-ILNDFIENTA—2EZEBHLET,

R_MOTOR_IPD_CtrlGainCalc TADDHEEITVWET,
R_MOTOR_IPD_SpeedPCtrl IPD #If1E S 12— L DEEFIEETOES,
R_MOTOR_IPD_ErrorCalc HETHERAT INENRELXHELET,
R_MOTOR_IPD_PositionCtrl IPD $lf#HIE S 2 —ILDEEFRHEITVET,
R_MOTOR_IPD_PositionSync IPD H#IHNSMEZRFRZEHLET,
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5.11.3 HiER - ZHIFR
IPD HEIED1— L DEER-EH—FEZER 546 ITRLET, IPD FIEES 21— ILIEX API DAV RB AFERIC
T.IPD #IHIED2—I)L ABER(g_st_ipd)ZEELET .

& 5-46 HEK - EH—K

BiER P BTLL]

st_ipd_ctrl_t u1_ipd_lpf_flag LPFE® 734

IPD SIH1E S 1 — f4_ref _pos_pre_rad_ctrl MBS AIE{E[rad]

IV f4_ipd_pos_k SEHIE T A R
f4_ipd_pos_1st_fb_rad i1 i& feed-back (LLF. FB)fE[rad]
f4_ipd_pos_1st fb_pre rad f7i& FB AIEME [rad]
f4_ipd_pos_2nd_fb_rad {iI& FB fi[rad] (2 % H)
f4_ipd_ref_pos_rad & f5HfiE[rad]
f4_ipd_err_rad fI& FB fRZ=fE[rad]
f4_ipd_pos_fb_k & FB 71 V&R
f4_ipd_pos_ff rad BT 4 — k2747 — KiE[rad]
f4_ipd_pos_ff k MBI —KFI7+T— K54 UFRH
f4_ipd_pos_p_rad & P Hl{E{E[rad]
f4_ipd_pos_kp & P #4714 R
f4_ipd_pos_kp_ratio & P FlfEEE3E
f4_ipd_pos_ff_ratio MEIA— I+ T— K74 EE
f4_ipd_speed_k RET A RE
f4_ipd_speed_k_ratio RES A S
f4_ipd_ref speed_rad EEERE[rad]
f4_ipd_err_input_limit MERZE") v 2[rad]
f4_ipd_err_integrator_limit MEREEDR I VIEH
f4_ipd_Ipf_omega LPF E#& &R [Hz]
f4_ipd_lpf_zeta LPF iB= Rk
st_ipd_2nd_|Ipf 2 R LPF #&i& K
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5114 </ OFH

IPD I ESa—I)LD<T/O—E% % 547 ITRLET,

£547 U0 —%&

T74IL% E4ZA=F: E&E e

r_motor_ipd_api.h | IPD_LPF_OMEGA 200.0f & LPF FE R B R#[Hz]
IPD_LPF_ZETA 1.0f I LPF ARERE
IPD_SPEED_RATIO 2.5f RES A R
IPD_POS_FF_RATIO 0.9f BfIB74—KFKI7+7—FERE
IPD_POS_KP_RATIO 0.3f SIEBZ A R
IPD_POS_ERR_INPUT_LIMIT | 10.0f fERE" T v Z[rad]
IPD_POS_ERR_INTEGRATOR | 1.0f MEREEDRY S vIERE
_LIMIT_RATIO
IPD_LPF_FLAG IPD_LPF_ON |LPF&E#75%

511.5 NS A—5 % - {BE

(a) BERBOKRE

HI1E/8S5 A —A2 B#H(R_MOTOR_IPD_ParameterUpdate)ZFE > TTWET, ¥ FILTOFTSLTODHR

EEZ R 548ITRLET,

3+ 5-48 INT A —REEEH
API 5%k &R IF—TvED2—/ILFUHE LEDORERE
f4_ipd_pos_kp_ratio MBS A 1RE IPD_POS_KP_RATIO

f4_ipd_pos_ff ratio

MEZ71—FI74+7— K&
#

IPD_POS_FF_RATIO

f4_ipd_speed_k_ratio

RET A RE

IPD_SPEED_RATIO

f4_ipd_err_input_limit

NERZE)I VA

IPD_POS_ERR_INPUT_LIMIT

f4_ipd_err_integrator_limit

MERERDSR) I VIR
g2l

IPD_POS_ERR_INTEGRATOR_LIMIT_RATIO
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512 o ETa—)L (Ta—4)

LUHED A LIFE—ADNELEEEZEFEETIELS1—IILTYT, YOI TOYSLTIE, Toa—
Do HYED1—ILER-THEY., TVaA—45EEILNEBELEEEZERELCHEALET, T, "—L
oD ANEFERLEEHICERELTEY., a4 59 L—>a VOB FICTYIYEZARETY,

5.12.1 B%gE
LU EDI—IILDOBREE—EER 5492 RLET,

R549 LUHETI—IILDOHEEE—E

HRE B
EFEROERG E-AOA—FUBFERERGELET,
RERROIIG E-SOEGEEEMSLET .

5122 T a1—LEREK
LU EVI—IILEBRRER 5-32I2RLET,

Control period Sensor module
Control loop mode ______________En_co_de_r_pa_r‘t _______
Motor parameter | :
: —
|
: . | Encoder
Encoder | Position Speed : ParameterGet API
> ] > : > [ —————
interrupt | » Calculation » Calculation | » Position, Speed
| »/ (Low speed) (Low speed) | | Sensor >
! : structure
| |
s |
Cyclic | Position Speed |
interrupt : > C.alculation > C.alculation : >
i | —»{ (High speed) (High speed) | 1
|
AN |
e Hall part Hall
| | ParameterGet API
‘—
Hall ! - I
interrupt | i Angle ! Hall Angle R
| » detection | structure
Interrupt : :
Enable/Disable el _____ |
v VY A4

Smart configurator

532 Y ED1—IILERE
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5123 72A—F¥—+
IaA—F0A0Ty rxv TFrEIYRAIL, ME - FEEZEETEI70—Fvr— &R 5-33I1TR
LES.

Ioa—FEJAHAPIECEL
R_MOTOR SENSOR_ENCODER _

PosSpdCalcinterrupt ()

AT H0 MEETR
EncdCntDataGet()

\ 4
oA HEUABRL? MTR_FLG_SET

u1_encd_interrupt_on_flag

v
TR N DA DR EER G

MTR FLG CLR u1_encd_interrupt_on_flag =
B - MTR_FLG_CLR

i
]

TE(A E) IR HE
f4_encd_pos _rad

RIS
f4_encd_speed_rad

A 4

T

K533 Tra—4EYRAALEIO—Fvr— b
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K=t D&Y AHEERLIEBROE Y AHREICET S 70—Fr— &R 5-34 [SRLF
ERS

R—ILEIYAAAPIEU L
R_MOTOR_SENSOR_HALL_Adjustinterrupt

FARIAIVMEDEDFTEES
R_MOTOR_SENSOR_ENCODER_
HsCountDiffCalc ()

R—ILEERE
HallSignalGet ()

AEEH
f4_hall_angle _rad

v

ST

5-3¢ R—ILtEUHEIYRAHAETIO—Fr—+
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5.12.4 API

TUHEDL—IILDOAPI—EFR 55012 RLET,

= 5-50 API—%&

API

5

R_MOTOR_SENSOR_ENCODE
R_Open

LUBEDA—IILDA VAR VAREERLET, AED A —ILEE
AT 3BICHERAMIZETLTLESL,

R_MOTOR_SENSOR_ENCODE
R_Close

oY EDA—IILEY Y MREIZLET,

R_MOTOR_SENSOR_ENCODE
R_Reset

EDA-ILOMBIELES,

R_MOTOR_SENSOR_ENCODE
R_ParameterGet

Ioa—5ONE - EEBRRERELET,

R_MOTOR_SENSOR_ENCODE
R_ParameterUpdate

EUHEDA-LNDOFIENSA—FEETHFLEY,

R_MOTOR_SENSOR_ENCODE
R_DriverParameterUpdate

LUOHEDA—WIZAT—F -V T4 5 L—2 DO REBDETE
ETVEYT,

R_MOTOR_SENSOR_ENCODE
R_PosSpdCalcinterrupt

Ia—SDESEYAAMBEMIMNE - REZERELET.

R_MOTOR_SENSOR_ENCODE
R_PosSpdCalc

—ERBRIZANSAE-T I —FNLRAERINLME - REEE
BELFEY,

R_MOTOR_SENSOR_ENCODE
R_HsCountDiffCalc

IoaA—SDINVRENIV T BEAIDERERFELET,

R _MOTOR_SENSOR_HALL Par
ameterGet

R—ILE Y DHERRERGELET,

R_MOTOR_SENSOR_HALL_Ang
leAdjustinit

"= YOMPESERELET.

R_MOTOR_SENSOR_HALL_Adj
ustinterrupt

R—ILDBENI—EHERELET,

R_MOTOR_SENSOR_HALL _Inte
rruptEnable

R—ILESDEIYRAHERMLET,

R_MOTOR_SENSOR_HALL _Inte
rruptDisable

R—ILESDEIYAHEENLET,
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5125 ar7449L— 3 iER
LU ESA—IILDAV T4 T L—a ViER—E
AEHBELTLESL, HEXRK 552 CRLET,

% 5-51

KREH51ITRLET ., AT OIMAEECEE/NT A —

AVI4TL—LaVviER—E

T74IL%A

X7 0%

st BA

r_motor_module
cfg.h

SENSOR_CFG_ENCD_TIMER_
FREQ

IVaA—5SDEESXFYTFvHEATDOEAKRKE
BRIE,

SENSOR_CFG_ENCD_PPR

FRTIT a—FD/ILAHpINEERTE.

SENSOR_CFG_ENCD_RESOL
UTION_MULTIPL

Ioa—FESOEERERE.

SENSOR_CFG_ENCD_FUNC_
CNT_GET

I aA—4EEEAVTY X v TF v TRET
5814DAY Y MEERFT HERERTE,

SENSOR_CFG_ENCD_FUNC_
CNT_SET

I aA—RESZAVTY bV TFYTRET
BREAIDAIY MEERTET HEMERTE.

SENSOR_CFG_ENCD_FUNC_|
NT_ENABLE

I aA—53DA Ty FE ¥y TFrEIYIAHEE
wIZT B EHE

SENSOR_CFG_ENCD_FUNC_|
NT_DISABLE

I a—53DA Ty FE ¥y TFrEIYIAHEE
W2 5B EHE,

SENSOR_CFG_ENCD_FUNC_
SPD_TIMER_START

RBEHERIV—F 34D FERE—
by HBEMERTE,

SENSOR_CFG_ENCD_FUNC_
SPD_TIMER_CNT_GET

REHERAI7I)—F34XDAHD Y MEEZRG
T HEMERTE,

SENSOR_CFG_HALL_FUNC_S
IGNAL_GET

Rl Y DESERFY SBRERE,

SENSOR_CFG_HALL_FUNC |
NT_U_START

R—LE Y90 UROEIYAH TR SR E

X /E o

SENSOR_CFG_HALL_FUNC |
NT_V_START

R=ILE2HDOVHEDEYAHZHFAT HEHE
RIE

SENSOR_CFG_HALL_FUNC_I
NT_W_START

R—ILtE YO WHDE Y AHFEFAEIT 5 E%
HERE,

SENSOR_CFG_HALL_FUNC |
NT_U_STOP

R—ILE2HDUHEDOEIYAHZEFEILT HEHZ

s
X /E o

SENSOR_CFG_HALL_FUNC |
NT_V_STOP

R—ILE2TDOVHEDEYAAZEILT HEHE

=AY~
X /E o

SENSOR_CFG_HALL_FUNC |
NT_W_STOP

"= YO WHDE Y AHFEZIET SR
HERE,
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£552 aAVvI49L—a VERVBE—E

o
<5 0% _ HEE _

RX26T RAMB4KB /A— 3> | RX26T RAM48KB /A— 3 >

SENSOR_CFG_ENCD_TIMER_FREQ 120 60.0f/CMTWO_PCLK_C

OUNTER_DIVISION

SENSOR_CFG_ENCD_PPR 1000

SENSOR_CFG_ENCD_RESOLUTION_MULTIPL | 4

SENSOR_CFG_ENCD_FUNC_CNT_GET MTU1™® GPT5™

SENSOR_CFG_ENCD_FUNC_CNT_SET MTU1™10 GPT510

SENSOR_CFG_ENCD_FUNC_INT_ENABLE R_Config_MTUO_InterruptEnable

SENSOR_CFG_ENCD_FUNC_INT_DISABLE R_Config_MTUO_InterruptDisable

SENSOR_CFG_ENCD_FUNC_SPD_TIMER_ST | GPT3" CMTWO"

ART

SENSOR_CFG_ENCD_FUNC_SPD_TIMER CN | GPT3? CMTWO02

T GET

SENSOR_CFG_HALL FUNC_SIGNAL GET R_Config PORT_HallSignalGet

SENSOR_CFG_HALL_FUNC_INT_U_START IRQ7’ IRQ1"3

SENSOR_CFG_HALL_FUNC_INT_V_START IRQ15™ IRQ24

SENSOR_CFG_HALL FUNC _INT_W_START IRQ4"5 IRQO™

SENSOR_CFG_HALL_FUNC_INT_U_STOP IRQ7° IRQ1'

SENSOR_CFG_HALL FUNC_INT_V_STOP IRQ157 IRQ2"7

SENSOR_CFG_HALL_FUNC_INT_W_STOP IRQ4’ IRQO'

RE5-52MEMBEFTLLIE=RY T IILEIRIE. UTEHRBD xxxx [TERHLFET,

[;¥] 1. R_Config_xxxx_SpeedCalcTimerStart

2. R_Config_xxxx_TcntGet

3. R_Config_ICU_xxxx_Start
4. R_Config_ICU_xxxx_Start
5. R_Config_ICU_xxxx_Start
6. R_Config_ICU_xxxx_Stop
7. R_Config_ICU_xxxx_Stop
8. R_Config_ICU_xxxx_Stop
9. R_Config_xxxx_TcntGet

10. R_Config_xxxx_TcntSet
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5.12.6 HiEA - ZHIFH
EUHEDA-ILOBER - RH—FERS5B3ISRLET.

& 5-53 HEK - XH—K

HER

FitEA

st _sensor_t

toHEDI—IL
FA#EER

u1_ctrl_loop_mode

HlHE— FIEHR

f4_ctrl_period

H BB EER [s]

st_ec I a—FRBER,

st_ehc SEEEHOI Y O— 4 RiEER,

st_hc R—ILt oY BEER,

st_motor E—HIINT A—5 FAEERK,

*EncdCntDataGet IVa—5ESEA( Ty rX vy TFvTIHET
BEA4AIDAI Y MEERET HREEARA >4,

*EncdCntDataSet I aA—5ESZA Ty Y TFYTRET

284X DAI Y MEERET HBEAKRS U5,

*EncdInterruptEnable

I a—53DA Ty bE ¥y TFrEIYIAHEEN
Al HEEBARA 5,

*EncdInterruptDisable

I a—53DA Ty bxv TFrEIYAHETE
WHIZF BEHKRA %,

*EncdTimerStart REHERAII)—F3AIDAI U ERE—
[N WY S S R I
*EncdTimerGet REHERAI7)—F34XDAHY Y MEEZRG

3 HEHRA 5,

*HallSignalGet

R—LtE Y DESEREY HBERA V42,

*HallUEnable K=t YD UHEDEIYAHZHETT SRR
*HallVEnable ;:iéyﬁwvﬁwﬂUﬁaéﬂﬂiéﬁﬁﬁ
*HallWEnable ;:iL>ﬂ®Wm®%Uﬂﬁ§%ﬂté%ﬁﬁ
*HallUDisable ;:ift DHOUMBEDEIYIAHEFEZ LT HEHR
*HallVDisable ;Ir'\:)sll«t DO VHEDEY AHEEIET SR
*HallWDisable ;:i;yﬂwwm®%Uﬂﬁ§%¢¢é%ﬁﬁ
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BER £ B;

st_encoder _t

RS DT
a—SREER

u2_encd_pre_phase_cnt;

IVa—SOEEAY Y ME (BR, SEDYE
AR EIZEA)

u4_encd_timer_cap_tcnt;

Ia—5DATy Xy TFrDAYY ME

u4_encd_timer_cap_pre_tcnt;

I aA—53DA>Ty by TFrDEIEDAD
v ME

u2_encd_timer_cnt_num;

BEEROREFERNY I 7DES

u2_encd_cpr_mech;

1 BIERLE =Y DL R [p/r]

u4_encd_timer_cnt_buff;

EEROREREFERNY I 7

u4_encd_ pulse_width;

BERHEAOII—4D/\LARR

u4_encd_pulse_width_buff;

I aO—5DNIIABREER/NNY I 7

u4_encd_pulse_width_sum;

I a—FONIILARRDEE. FRE 0 DR
mo

s4_encd_angle_cnt;

MERAODI a—ShHo 4(E, BEBBDHD Y
BEEHDIESD.

f4_encd_angle_diff;

I a—45m1/3LREDHEEER

f4_encd_cpr_mech_inv;

E—4 1EEED /L RO T,

f4_encd_speed_pre_rad;

BIEIDRE [rad/s]

f4_encd_speed_rad;

HE  (EZEREERRF) [rad/s]

f4_encd_pos_rad;

fIE (KE[EERREF) [rad]

eed_t

st_encoder_highsp

EEEERRD T v
a— 5 RABER

ul_encd_pos_speed_calc_mod
e

Ioa—5DMNE - EERHAER

u1_encd_interrupt_on_flag;

Ia—S0EIYRAHTSYT

ul_encd_pos_speed_calc_cnt;

IVa—SONEREFERAY Y ME

u2_encd_hs_pre phase cnt;

Toa—501FAHFIDOAY Y ME

s4_encd_hs_angle_cnt;

IVa—SDNERHRN Y ME

f4_encd_hs_pos_rad;

& (&EEERRF) [rad]

f4_encd_hs_pos_pre_rad;

1 BHEIO O —2 I EER [rad]

f4_encd_hs_speed_rad;

EE (SEREF) [rad/s]

f4_encd_hs_speed_pre_rad;

1 FEEARTDEE [rad/s]

f4_encd_hs_sw_speed_rad;

BEERDE— R Y ZEE [rad/s]

f4_encd_hs_sw_speed_margin_
rad;

BIEERDE—RPYYEBZT—T Y [radls]

RN

st_hall_t

R—ILt oY AE

u1_hall_signal;

R—ILESDARIE

u1_hall_pre_signal,

BIEIDR—ILESDANE

u1_hall_interrupt_flg;

R—LEIYRAHT ST

f4_hall_angle_rad;

R—ILDAEEER [rad]
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BER

=%

5

st_sensor_encoder
_cfg_t

I a—45E

D a—)LEIfE/RS
A—AERERBEE
17

ul_ctrl_loop_mode;

HEE—F (LB, EE)

u2_hs_change_speed_rpm;

SEEDE— FUYEZFEE [rpm]

u2_hs_change_margin_rpm;

BEEOE—FYYBEZT—T 2 [rpm]

u2_encd_cpr;

1BIELE =Y DL R 3 [p/r]

f4_ctrl_period;

HEE A [s]

st_motor_parameter_t

E—RNTA -2 DEER

st_sensor_encoder
_output_t
IVa—45HAA
Bislk

f4_speed_rad;

ZHE [rad/s]

f4_pos_rad;

fIiE [rad]

st_sensor_hall_out
put_t
R—LEoHYHA
RBIER

f4_hall_angle_rad;

R—ILDAE [rad]

st_encoder_driver_
cfg_t

toHEDI—IL
DEBKRA V52 5%
EREER

*EncdCntDataGet IVa—FEBEAVTY XY TF v TRET
384IDAY Y MEERFT HEBRA 4,
*EncdCntDataSet IVa—SFEBEAVTY XY TF Y TRET

B8AIDAY Y MEERTET BRS04,

*EncdIinterruptEnable

IaA—F0A0Ty bRv TFrEIYRAHEE
AICY HE%RA 4,

*EncdInterruptDisable

I a—53DA Ty bxv TFrEIYAHETE
WIZTHEHEARA 45,

*EncdTimerStart REHERA I ) —F3AIDAI U ERE—
[N WY S S I
*EncdTimerGet EEHERIV—ZU84TDAD Y MEZRE

EELE G

*HallSignalGet

R—ILtE Y DESZEREY HBERA V2,

*HallUEnable R—Lt YD UHEDEIYAHZHETT SRR
*HallVEnable ;:inﬂwvm®%UﬂﬁéﬂH¢é@ﬁﬁ
*HallWEnable ;:iépﬂwwm®%Uﬂﬁ&%H¢é%ﬁﬁ
*HallUDisable ;IZ:)/;I‘«TE DHOUMBEDEIYIAHEFZ LT HEHR
*HallVDisable ;:i;yﬂGVWG%UﬂﬁEﬁtiéﬁﬁﬁ
*HallWDisable ;:i;>ﬂ®Wm®%Uﬂﬁ§%¢¢é%ﬁﬁ

4’90

RO1AN6857JJ0110 Rev.1.10

2023.08.29

Page 105 of 134

RENESAS




RXZ773) KABARBPE—S2DI - FLFIH - MCK A

5127 ¥V OF%H
OB ES - A—EEKR554IZRLET,

#554 wHO—%E

T74IA Y04 E&RIE ke
r_motor_sensor | SENSOR_ENCD_ANGL | 512 EHEIEEIC & SREBOR—4
_api.h E_ADJ TIME UV E CHEFREREE

(BIiE - EEEYAHEE x 5
BliE=5]FAAFHE)
SENSOR_ENCD CNTA | 4 NILARIRCTEEZEEHT ST
VG kB
SENSOR_HALL EDGE_ | 1 R—ILDOBEHITS—
ERROR
SENSOR_ENCD_NUMB | 2 HHESHAICLETEZELT Y
_OF_TIME 2—FEYRAAHDE
SENSOR_ENCD_HS _C | (SENSOR_ENCD _NU | EEBEAEZ /L ATERDE
HANGE_RPM MB_OF_TIME * 60) / ENb—ERERD/ LRI
TRL_PERIOD *

MOTOR_COMMON_S
ENSOR_ENCD_CPR)

SENSOR_ENCD_HS_C | (SENSOR_ENCD_HS_ | EE#®HEAEZ/NLARERODE

HANGE_RAD CHANGE_RPM * EN—ERBAD/ LRI
MTR_RPM2RAD) EET 5EE [rad]

SENSOR_ENCD_HS_C | 150 EREREAEZ/ LR

HANGE_MARGIN_RPM Erb—ERBRAD/ LA

EEYTEHRET—T U [rpm]
SENSOR _ENCD HS C | SENSOR ENCD HS | EEBRHAEF/NLAMERD A
HANGE_MARGIN_RAD CHANGE_MARGIN_R | EMh 5 —FEEARND/NIL R I
PM*MTR_RPM2RAD | =& 4 %8E<Y— v [rad/s]

SENSOR_ENCD_LOOP | 0 MEBHEICHELEEEE
_POSITION

SENSOR_ENCD_LOOP | 1 EEHIEICHELEE EE
_SPEED

5.12.8 NS A —Z % - [T
O EDA—ILDONTA—FNHEX. 32T 45 L—2 3 V1EBRFE_motor_module_cfg.h) TERET %
ZENTEFET, KARTEF AT LRBEBRFICERINET, RETHIERIE 5125 BB,
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5129 & - REEHARYEZ

IVO—AEEILME - BEZEHTEIAELLT, EEOIVCEAYY FTBAEN—BHTT,
LAL. DEBEQENTI—F&2FALEES. Toa—4 /L ABRASIEELISH L TRE L0,
EETOEREEENEREICITAERA. T0H, EETOERIZ/ILABREE ) —5 044 < THEIT
DAEERELTVWET, TVa—FESIZLIEYAAERESE, MELEEFEHLET,

—AT. BEEEY, SSFEIVI—FERAVEEEIC. TUI—FESICLPEIVAHERESED
EHIEBENTOEY AHRERYA S HGY, DEOHSARNKRECAYTE, HlEHOKEEZSIESEIL
TLEWVWET,

ChEHSCESD, TUa—FESEYAATOERAEN S, —EEELULTEF v ) F7EYRAHTOE
EREHARITUYBRIZTIAEEM>TVEY ., BI5-350EL5(2, EEKICTUI—FEIYRAIZLD
EEGHMNS, BERHEHEYVAATOREEHADYYRZZEZT O TVET,

>
Reference /
Positi Position /
osition A
T
/ Interval Time
| / p Time[s]
Speed for
Speed i Carrier Intefrupt
e el o _;,.{ ________ o e e o e o e e o
Speed Margin
Switching for—»===2 -: T T o SRR e e P e YL LI
Speed Calculating ; /‘ ! I/ ) _» Time[s]
Method M
Disable Encoder Interrupt Speed for
Encoder Interrupt
5-35 fiiE - EEDY) Y 2 0B (—H)
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5.12.10 EELUHERAVNUE - EEOEHEAE

(a) EEFOI I—FEAVNREEH
BEREEZRICTYI—FZEATIIHEENERERHIE. R536 DL ITTVET,

LY |
IUa—5ES

B#H
I a—4ES

BARHAIE

21 /Toa—F1EER/ ILRE
<

270 /T a—4 1[EE5/ 3L 25
|
|
|
|

Y _

HIUBEES

BRYASL EYiAH HRYiAH ERY A YAz YAz YAz
- How MEESD
—_ i 3 = ( 2n ) ( )
E—SEEEErd/s] = | oo rmmoxa) /57 v a0 raEm

5-36 EERFFDII—HFICKHEREHE
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(b) EBEBOIVI—FZRAVEEEY
SREERHFICI U I— 4 FERTIEAOREEHF. B537DLIITTVET,

[ | [
I I [ I
| [ [
AfH I I I
I a—4EE | : '
| I [ I
| |
B*H | | |
TLo—HES ! ! ! :
I
I

4

545078 1
Eg-fﬁaﬁ[s]
- 2 FEEHAICADEINT=/VL RS
E— % [EEnEE[rad/s] =< N - — >><< iz - ﬁ)
I a—4% 1 [EER/NILAE il 10 & A
®5-37 BEBOIVI—XI&LDEEFE
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513 FSANEDa1—)L

RSANEDS2—ILIE. YU TILYITEDIFIL I TIZHHETEIARA—TFED21—I)LEMCU DRYTFILIZT
VAT BEHDAT—b AV T4 L—2EE R T AT —ADREEFEDED 12— ILTT . KSA/\E
Ca—ILEBEYIZHRETHIET.MCU DHEEEY L TOFATEIR—FEHRDENEE—RES1—ILOLETEE
MERTAHIENTREICHRYET,

5.13.1 HEE
RSANED 12— ILOMEE—EFR 5-55ICRLE T,

&555 RSANED1—IILOHE—E

HERE E5BEA
A/D ZHED S AX—h- a4 L—2BEHEBRHETHERCAVN\—4R—FOBEETEHE AD E
=WMELET,
PWM O duty X 7E AY—h-aV 745 L—2BEHERTUVW A 195 PWM Duty [EZRELE
ERR
PWM DEAA. =1k AR—h-aAv 745 L—SEHEHRT PWM B AN, FLEZHIELET,

5.13.2 EL a—ILERE
FSANED21—ILDED2—IILERRFER 5-38 KSAN\NED 21— )LERRIZRLET,

Driver module

Driver config
ERR— |
PWM Duty(UV/W) » MCU register data
lu, Iw, VDC Converter jxjj—{ ; ‘
) L—5E%
PWM Control
Start/End

A 4

538 FIANETa1—ILEREK
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5.13.3 API

FSANED21—ILD APl —EREZ API DERBAZE SR 5-56 ITRLET,

% 5-56 API—E&

API

5

R_MOTOR_DRIVER_Open

RSANEDA—ILDAVREVATERLET,

R_MOTOR_DRIVER_Close

EDa—ILE)EYMREIZLET,

R_MOTOR_DRIVER_ParameterUpdate

T2 ILABTHERATSIERIEREANLES .

R_MOTOR_DRIVER_BldcAnalogGet

AD ZHIEREWMBLES

R_MOTOR_DRIVER_BldcDutySet

PWM Duty DEEEZITLET,

R_MOTOR_DRIVER_PWMControlStop

PWM #lf#1ZE1ELET,

R_MOTOR_DRIVER_PWMControlStart

PWM #l#H1ZRELET .
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5134 a2 7449 L— 3 ViER
RSANEDS2—ILDAVT4TL—3 ER—EER 5-57 ITRLET , FHT AHEEORIE/N\TA—FZERT
Lm0y, #NEAE L% 5-58 [TsRLET .

x557 a4 JL—LaVviER—E

I74IL%A 7504 e
r_motor_module_cfg.h | DRIVER_CFG_FUNC_PWM_OUTPUT_START | PWM { 7 S5 AT BI 3R
DRIVER_CFG_FUNC_PWM_OUTPUT_STOP | PWM i HEE 1L BA%ERTE

DRIVER_CFG_FUNC_ADC_DATA GET

AD ZiiE REVSBABGERE

DRIVER_CFG_FUNC_DUTY_SET

Duty Cycle $%E B #1154 E

r_motor_inverter_cfg.h

INVERTER_CFG_ADC_REF_VOLTAGE

AD Z|EETBERTE

r_motor_module_cfg.h

MOTOR_MCU_CFG_ADC_OFFSET

AD A7t yMERTE

#R558 aAVI4 T L— a3 ERYBE—

B
=

<O0%

11—

X /E

DRIVER_CFG_FUNC_PWM_OUTPUT_START

R_Config MOTOR _StartTimerCtrl
(RR—k-a>249L—

SEI%)

DRIVER_CFG_FUNC_PWM_OUTPUT_STOP

R_Config_ MOTOR_StopTimerCirl
(RR—b-av2451L—

SEI%)

DRIVER_CFG_FUNC_ADC_DATA_GET

R_Config MOTOR_AdcGetConvVal
(RR—kav 245 L—

SEI%)

DRIVER_CFG_FUNC_DUTY_SET

R_Config MOTOR_UpdDuty

(RR—k-a> 04T L—5E%)
INVERTER_CFG_ADC_REF_VOLTAGE 5.0f
MOTOR_MCU_CFG_ADC_OFFSET Ox7FF

(E] 1. REMBITREBLEBICOVTIE, 514 A¥—F -3V T74JL—2BEFESRL TS

LY,
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5.13.5 #BiEk - ZHIF®

RSANED 21— )L THERT I8 EKR—
T FSANED 2— )L AEEKR(g_st_driven)ZE =

Ex5F 5-59 T RLET KSANEDa—ILIZ APl DAV RE RFERIC
LET,

& 5-50 MWEK - TH—

BERK ¥ B
st_motor_driver _t *ADCDataGet AX—b -2V T4 L—32BH~DKRA 4
(AD ZHfE RIS ZHTE)
FSA4/NED21—)LRAH | *BLDCDutySet ARX—b -2V T4 L—32BHE DR 242
&R (PWM H HEFa B8 % 34 5E)
*PWMOutputStop AYX—hk -2V T4 L—2EE~DKRS 4
(PWM i h 22 1EBE% % 5% E)
*PWMOutputStart ARX—b -2V T4 L—32BHE~DRA 242

(Duty Cycle SR ERB# %K E)

f4_ad_crnt_per_digit

BERADEBART—IL

f4_ad_vdc_per_digit

ADE#ERX 7 —IL

f4_pwm_period_cnt

PWM Ao 2 EHD A Y F#(Duty 3% E RI1ER)

f4_pwm_dead_time_cnt

Tv REA LDAY > F(Duty 3% 7E FAIER)

st_motor_driver_cfg_t

KSANED 21— )LFHIE

INT A —ARTERABER

*ADCDataGet AX—b -2V T4 T L—2BHE~DKRA 42
*BLDCDutySet AX—b -2V T4 T L—2BHE~DKRA 42
*PWMOutputStop AX—b -2V T4 L—32BHE~DRA 42
*PWMOutputStart AX—b -2V T4 L—32BHE~DRA 242

f4_shunt_ohm

k fE$ifE[ohm] (f4_ad_crnt_per_digit 5t E )

\\"

f4_volt_gain

f4_crnt_amp_gain

r
BELEHS A V1R$(f4_ad_vdc_per digit 5tE )
EREMRYT A V1R E(f4_ad_crnt_per_digit 5T E )

&H dﬂﬂi

f4_pwm_period_cnt

PWM Ao U2 E#AD S > +#(Duty 82 7E R1ER)

f4_pwm_dead_time_cnt

Ty K2 A LDAHD Y FE(Duty 5% E RIER)
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513.6 ¥V OF&
RSANED1—)LDTH/O—E%45% 560 IZRLET,

#5600 vHO—%

274 % XUB% EEE ikl
r_motor_driver.c | MOTOR_DRIVER_PRV_ADC_ | INVERTER_CFG_ADC_REF_ | E#EX[V]
REF_VOLTAGE VOLTAGE (% 5-57 £ )

513.7 INSA—H AR - [TE
@ FSANED2—ILEHIE/NS A —2DERE

RSA/NED 21— )L TIE, Hl#H/ S5 A—425%E(R_MOTOR_DRIVER_ParameterUpdate)m b A H&t=/85A—
AEFERALT, E—FED2—ILERR—b OV DT L—REDBEEM T, T—AEBRETVET FSANED2—
JLHI N/ SSA—2ER TE SR (st_speed_cfg )& > TAALET . Yo FNTOISLTIK, a0T49L—a
VELTEZEINTNDLDE/NSA—FREMBELTHERALTVET  SFERNRER 5-61 ITRLET,

£561 o)L TO5S5 LEKEH

EHA )Xy 0% 27 AINE
*ADCDataGet DRIVER_CFG_FUNC_ADC_DATA_GET % 5-57 &,
*BLDCDutySet DRIVER_CFG_FUNC_DUTY_SET
*PWMOutputStop DRIVER_CFG_FUNC_PWM_OUTPUT_START
*PWMOutputStart DRIVER_CFG_FUNC_PWM_OUTPUT_STOP
f4_shunt_ohm INVERTER_CFG_SHUNT_RESIST r_motor_inverter_cfg.h
f4_volt_gain INVERTER_CFG_VOLTAGE_GAIN
f4_crnt_amp_gain INVERTER_CFG_CURRENT_AMP_GAIN
f4_pwm_period_cnt MOTOR_COMMON_CARRIER_SET_BASE r_motor_module_cfg.h
f4_pwm_dead_time_cnt MOTOR_COMMON_DEADTIME_SET
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514 A<X— ka4 5L—4

=L

ax /A&

YTV TAYTSLTIEH, AR—b a0 740 0 L—42#FALTTO ) FEERLTWET, EH
LTWdaviR—xrr ba—H4EEICEML-BEEEHRALET,

= —1

5141 270 YU HRE
DAY IEREERSG2ITRLET,

#562 MCU/YRBYYERE

oBavYy R
RX26T RAM6G4KB /\—< 3 & RX26T RAM48KB /\—< 3 &

Ao 0vs 10MHz

S ZF L8y (ICLK) 120MHz

BELa—N0Ov% (PCLKA) | 120MHz

BBE a—NsOvYH 60MHz/120MHz/60MHz

(PCLKB/PCLKC/PCLKD)

FlashIF & 0w % (FCLK) 60MHz

IWDTCLK 120kHz

5142 o iR—R> FERTE

AT S VR—F MEREMAETI YL TERS63IZRLET,

£563 AV—h-avI740L—42DaVR—r2 bEHEEEEIY KT

b

Ae

1

aVR—

b

RX26T RAM64KB /A—2 3 &

RX26T RAM48KB /A —2 3 &

R—ILEIY A J0EE

Config_ICU

318 PWM Hi A1, A/D L (BiRER
H. 4 2N\—2BREERL)

Config_ MOTOR

AID ZHE(FR— K Ul HiEREE#E) | Config_S12AD2

FEAR— FOERE Config_PORT

PERERIEEIY AHZ AT Config_CMTO

REARAIU—Z2547 Config_GPT3 Config_ CMTWO

MIVAYFRYIEAT Config_IWDT

I a—F ORI Config_MTUO

ARy MY VY (RHEEH ) Config_ELC

I a—F OB Config_MTU1 Config_GPT5
Config_POE
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5.14.3 &Y AH

E—H23 KR—F 2 bEERLEMCUDEI Y AHERER 564, R565IZRLET,

=564 E|YAH—E (RX26T RAMB4KB /A— 3 V)

aVviR—FR2 bk

E Y A7 B

FitEA

Config_ICU

r_Config_ICU_irgxx_interrupt*’
r_Config_ICU_irgxx_interrupt*’
r_Config_ICU_irgxx_interrupt*’

R—ILtE Y DENYAH
EIYAHLANIL 14
SEENYAH : Bk

Config_ MOTOR

r_Config MOTOR_ad_interrupt

AD T TEIY A H
B YAHLARJL ;12
ZEE|YAAH : A

Config_S12AD2 7L L

Config_ PORT L L

Config_CMTO r_Config_ CMTO_cmi0_interrupt LB REFIEE Y AH
B|YAH LA 11
ZEE|YAAH : Al

Config_GPT3 L mL

Config_IWDT L sl

Config_MTUO r_Config_MTUO_tgibO_interrupt I a—50ENYAH
ZYAHFLANI 13
ZEENYAH  BELE

Config_MTU1 L mL

Config_POE r_Config_POE_oei1_interrupt HW @EROE Y AA/H HiEH&

DE|Y A FH
BYRAHLAIL - 15
SEENYAH : Bk

CE] 1 “xIFBEMCU[CEIY HTONERETY, SFMIER5-522SRBFZE,
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% 5-65

BYRAAH—E (RX26T RAM48KB /A—2 3 )

aAvikR—xTk

2V A7 BE#L

5

Config_ICU r_Config_ICU_irgxx_interrupt*' A=Y DEIYAH
r_Config_ICU_irgxx_interrupt*! FYAHLAR) - 14
r_Config_ICU_irgxx_interrupt*! ZLEEYAH - b

Config_ MOTOR r_Config MOTOR _ad_interrupt AD IR T E| L) A H

B YAHLANIL ;12
ZEE|YIAA : A

Config_S12AD2 L L

Config_PORT L mL

Config_CMTO r_Config_ CMTO_cmi0_interrupt LB REFIEE Y AH

EYRAAHLAIL 11
ZEE|YIAA : B

Config_ CMTWO L mL

Config_IWDT L L

Config_MTUO r_Config_ MTUO_tgib0_interrupt I a—5DEYIAH

EYRAAHLAI 13
ZEEYAA : Eib

Config_GPT5 L L

Config_ELC L L

Config_POE r_Config_ POE_oei1_interrupt HW B ERDE Y A A

B YAHLANI ;15
ZEEYiAA : Bib
r_Config_POE_oei2_interrupt HAERDEIY AH

B YAHLARJL ;15
ZEFEEYAH : BEib

(] 1. “XX"[E& MCUIZEIY BT oNEETT,

FHMIER 5-52 EBM 2SN,
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5144 21— — KA
A—Ha— FEEIICVERL L F-BA%— B % % 5-66. R 5-67ICRLET,

& 5-66 1—HHEEDBM—E(RX26T RAM64KB /A\— 3 V)

AVR—RT b B &5 BA
Config_ PORT R_Config PORT_GetSW1 SW1 IKRED B 1%
R_Config PORT_GetSW2 SW2 IKRED BN 1%
R_Config PORT_Led1_on LED1 = 4T
R_Config PORT_Led2_on LED2 =T
R_Config PORT_Led1_off LED1 JEH%T
R_Config PORT_Led2_off LED2 iB4T
R_Config_PORT_HallSignalGet R—ILESKH
Config_GPT3 R_Config_ GPT3_TcntGet RAIDHD 2 FERF
R_Config_GPT3_SpeedCalcTimerStart | REFBAIAI) -5 34 IRXF2—F
Config_MTUO R_Config_MTUO_InterruptEnable I a—FE|YAHEFA
R_Config_ MTUOQ_InterruptDisable I a—FEYAHELE
Config_MTU1 R_Config_MTU1_TcntSet MTU1 24 AR ERTE

R_Config MTU1_TcntGet

MTU1 24T ho U EA L

& 5-67 A—HHEEDBEM—E(RX26T RAM48KB /A\— 3 V)

avikR—FRT b Bk BT
Config_ PORT R_Config PORT_GetSW1 SW1 IKRED B 1%
R_Config PORT_GetSW2 SW2 IKRED EX 1%
R_Config PORT_Led1_on LED1 = 4T
R_Config PORT_Led2_on LED2 s 4T
R_Config PORT_Led1_off LED1 BT
R_Config PORT_Led2_off LED2 iB4T
R_Config PORT_HallSignalGet R—ILESEE
Config_ CMTWO R_Config_ CMTWO_TcntGet BAIDHY R ERGF

R_Config_ CMTWO_SpeedCalcTimerSta
rt

REFAAIV—5284IRXE8—F

Config_MTUO R_Config_MTUO_InterruptEnable Ioa—5EY5AHEFT
R_Config_MTUOQ_InterruptDisable I a—FEYAHELE
Config_GPT5 R_Config GPT5_TcntSet GPT5 2 ATHYIVAHTE

R_Config_ GPT5_TcntGet

GPT5 2 A RAIUAHZEAEL
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5.14.5 HFHE

HFDA 5T T —RAEREKR 568, R569ITRLET,

% 5-68 IHiFA A2 7 T —RA(RX26T RAMB4KB /N—2 3 V)

# Re ¥ ¥ %
A oN—2BREEAE P43 / ANOO3
B RERSEANR (7FOJE) P50 / AN204
START/STOP T ILRA v F P23
ERRORRESET 7y a XA v F P22
LED1 il P21
LED2 il P20
U #EiRAIE P40 / ANOOO
W HE R E P42 / ANO02
PWM A (Up) P73/ MTIOC4B
PWM A (Vp) P72 / MTIOC4A
PWM A (Wp) P71 /MTIOC3B
PWM A (Un) P76 / MTIOC4D
PWM A (Vo) P75/ MTIOC4C
PWM A (Wh) P74 / MTIOC3D
~—ILUEAA P30/ IRQ7
R—ILVHEARD P27 /IRQ15
R—ILWHHAA P24 / IRQ4
Iva—45AHAR P33 / MTCLKA
IVI—4%BHARN P32 / MTCLKB
BERBEHEEDO PWM B2E1LEA S P70 / POEO#
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& 5-69 ImFA R T T—X(RX26T RAM48KB /A— 3 V)

W He ¥ ¥ %
A oN—2BREEAE P43 / ANOO3
B RERSEANR (7FOJE) P47 / AN206
START/STOP T ILRA v F P21
ERRORRESET 7y a2 XA v F P20
LED1 il P65
LED2 il PB5
U HEiRAIE P40 / ANOOO
W HE R E P42 / ANO02
PWM A (Up) P71/ MTIOC3B
PWM A (Vp) P72 / MTIOC4A
PWM A (Wp) P73/ MTIOC4B
PWM A (Un) P74 / MTIOC3D
PWM A (Vn) P75/ MTIOC4C
PWM A (Wh) P76 / MTIOC4D
~—ILUEAA P11 /IRQ1
R—ILVIEARD P00 / IRQ2
R—ILWHHAA PE2/IRQO
Iva—45AHAR P94 / MTCLKA
Iva—45B#HAA P91/ MTCLKB
BERBEHEEDO PWM B2E1LEA S P96 / POE4#

5146 ¥/ OFH

E—AaAVR—R Y PR ATEE—AEEDa—ILAITIIO—EEZR570IZRLET,

% 5-70 ¥4 0—Z(RX26T RAM64KB 7/\—< 3 >/ RX26T RAM48KB /A—< 3 V)

I274IL% E&ZA=E EEIE &=
Config_ MOTO | CG_CONFIG_MOTOR_ | 120.0f PWMAA<AhooEo09%
R.h PWM_TIMER_FREQ [MHz]

CG_CONFIG_MOTOR_ | 20.000f A A < EE LR kHZ]
CARRIER_FREQ

CG_CONFIG_MOTOR_ | 2.000f T K& A Llus]
DEADTIME

CG_CONFIG_MOTOR_| | 0.0 | Y AHEE| =K
NTR_DECIMATION

CG_MOTOR_CFG_MAX | 4095.0f AD T—A & XiE
_AD_DATA

CG_MOTOR_MCU_CFG | 60.0f A/D Z#24 0 v 4 [MHz]
_AD_FREQ
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6. U MILFHIE7ZILT) X L

6.1 KAMEREE—2DOBHETIL

6-1 D& S BEZLBIROHERAMERF o KABEBERHAETE—FDOBEEAEKE. TROLIITRT &

6-1 3HXKAHERAE—2 DHIK

Wy ly bu
Wl =Ry|ly|+DP by
vW iw ¢W
bu Ly Myy My [l cost
Oy | = | Myy L, My,||i,|+y]|cos (6 —2m/3)
bw M,, M,, L, Ili, cos (6 + 2 /3)
Vo Uy Uy - B FE B 7R Ly Ly, L, : SHHACA VX7 2R
Ly Ly by o B FHEERE 7R My, M,,,, M, : SFEEA 57 2 A
Pu Py By BB - BHAREHR Y KA LD BB IR O i K AE
R, : BHFHER P 0 : UG Ok AdgA (EllE1) DL
p AT
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6.2 KAMARYHE—FDdqHETIL

ARG MLEIETIE. TR0 33U, v, WEZREZERD 24, QEERTERLET., BEFO 3EELE
(. KABMEOO—42(CRAAL CEEET 2 2 HEBICERIN B, HRMICEFHREL. BRI
2ONEREBKLE LTRSS ENTEET,

2F8(d, Q)RR BEFOKAEEDOHRNNIB)ARICAHMZETESD. dE#MNSHEO DIEHRIC 90 B
AEFRZq#MELFET, dqEFERN O RIKABABRAETE -2 OEEARXETILHICUTOLRIT
MNERWVET,

N
¥

6-2 2HHERE—FDHZ

2 l cos@  cos (60 —2m/3) cos (0 + 2m/3)

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

LREDEZFEEHRIZKY dq EERTOEEABRIUTOLSICKRT ZENTEEY,

ol = o wovp il Low

Uq (ULd Ra + qu iq wlpa

Vg, Vg - dqiih 1B E Lo, Ly - dghH A &7 2 A

id,iq : dqﬂﬂ%%%%{}lﬁh L o=1 + 3(Lg = Lgs) L =1 + 3(Lg + Lgs)

d_aTq a 2

R, : HAHEME T BT N I "
Yy @ IRABEANT K 2 B - B EOR O F2 4 fE

w ;A
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UEEY, #BIELTWS 3HEEFISHEN TR, BHEFTHHIRKAEABERHALTHEHEIEL TS
2HOBEEFICHENAERICRALT ZENTEET,

E—RICELD LI DRESEEBRAY MILEBRFERERDONELY TEEDKSITKHET, CD
XDEDE-BEZI TRy LY, BDEZEEYSI2 VA MY ERUET,

T = Pu{aiq + (La — Ly)iaiy)

T:%&—X% kL7 P, : Mxi%K

dEh & qQEIDA VIV 2 VADENENVE—F ZRBUSBVE—RERVES. COBE. V3752
ARMLYIE0ICEEZDT, qEBRICEFALT ML ERELQGYET, CDF=H, q@ERZ MLV ER
ERESRERHYET, —AH, dBERIF. TORESZELSEDLZLETHENLKAHRBEOHERDOKRE
SHNEELTVEADESICRGESBEET SO THMBEREFESEAHY FT,
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6.3 N ML ATFLEaY FA—F
MBHESRTLALEDTOYHIEEUTIZRELET,

Speed

FF__ | *
w* i*=0—> —— 39— dq Vu, ‘
Current Vy
0 Position b Speed | fa" PI + T vt v PWM \ M
P 9= p > ‘ - 4y, uvw (e o
w
; X - X x 1 Vo Vot o m
faf decoupling |
control w le
‘k - . -
I [ ld dq :lu
P Iq VW (€%
Speed |
detection

B6-3 AN MLGIHOSRTLTO YD (KEFIH)

6-3D &S IHEFIE Y AT LAIFLMEHEHR, REFHEREBERFERICK > THERSINETT , EEH
R EBRFERIEI—MRULGPIFIFEIL bO—-F %, MEFHHREPHEERE~NDT 4 —FT+T—F
flHMEFERALTEREIN, TAZTIADOIL FO—5D57 4 VIFFEDHIEFEERRT 5 - ITEY)ICEKET
TOBELADHYET,

Ff=. YRTFLTOY I RBDETFHEIE (decoupling control) TR v Tldk, E—42ARET S &I
FOTHRETHFEBREY,, v, (TEXBR) Z. FHOBRBEEICT4—FI+T—FLFET, ThITK
UREFE AT LOBWGEREEZRRTSEEHC, dEiE qEEMIICHMT S EEMEEELET,

vy = —wl4i,

vy = w(Lglig +Yg)
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6.3.1 ENk i EXE S

E—ADESHLTEENSERFBREZETIELET ., BEFISAIVIIERRESA VF I Z VRALTERT
CENTEDRRSD., T—2OEEFETI/IVE. —2M7% RLEIEEOEEBEH L THREET,

AV hA—JFPIFIHEERLT. ERGEERE, R6-4DE34T 14— RNV IFHIHRTRT I EN
f%i—a-o

i Y i Output
Input K Ki N 1 utpu
p + > Current
Cl;(r(gnt s R+Ls Y(s)
Controller Stator Model
REIEFI 4 IILDOEHR[Q] LEEFIAILDAE9 32 U R[H]
B PIAIEHOLLEH T A > ‘B Pl %Uﬁﬂ@*ﬁ DTA

6-4 BREIHZRODETIL

FY., E—2EEFORE LZBAE L TERFIERD PIHIE S 1 2 E&REHLET,
ERGIEHRORAIL—TEERBIUTOLSITROSNFET,

K
X() 2.1 Kay. | Ka
S +Kb(1+ a)s+Kb
Kya L
fi=fpa, ko= K=g

T, FREFDO2RENRO—MATTEDRYEERT ZENTEET,

] Chdrw
S%2 + 2(w,s + w}? W,
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ZLTERFHROGER#Z. FREF D 2RENFO—MALFEHLRT S L. RAD K S GEKRAM
"TonzxEd,

w§(1+wiz) gb(1+ )

52+25wns+w%@32+_(1+_a)s+&
Kb a Kb

,  Ka 1 K,
wnzK—b, ZCwn=K—b(1+?>, w, =a

UE&Y. BERKHw,. BERH]. FRAKHw, . TEDBYEERT CENTEET,

K, 1 (14 Ka) w2l
w,, = -—, = —), w, =qQ=-—-—-—-———
n K, ¢ o [Ka a z 2{w,L — R
b Kb
DO EMNLETRPIHEIES A VK, current~ Ki currentlEs REXDESIZHYFET,
— — — .2
Kp_current - ZCCG(*)CGL - R: Ki_current - Kp_currenta - (‘)CGL

Weg: EE,I)IL%“ fﬂ] % @;ﬁn l&ﬁ

oo BRAIHRBZZRE

£ T, BRFNEHRD PIFIHEHT A (. wee &l [CKYEBRFAIRETHALAZ ENAMNYET,
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6.3.2 EEFIEFRDKRE
E— S DOEWMHTRHENCEREFHREETIVELES . HEROEFHEXLY ., EBHRO ML KIZE
READELSICEESREFTT,

T = ]d)mech
JEEEFA T =%, 0pecn MM ARE

ChIZHLT, BREDOMLIRKE, TRy FMLIDAEZERTNE, REAXDELSITHVET,

T =PpY i

NEZREBRRD2DOD VIR EFEZE, BHEAREIRXDLSITEEREEFT,

_ Pnl/)a .
Wmech — T lq
Wmecn TR E

2T, INAREHERICEFIE—FETIELGYET, £ a2 bA—FEPIFIEZERAL
T, FEFHEHRE, H65D0L53GT74— NV IHIHRTRYT CEATEFT,

w iq w
Input Ki Pnya Output

Kp+ —— —p Speed
Speed s Js
X(s) Ye
Controller Plant model

X 6-5 HREHHRODETIL
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ZCT, E—FNNTA=EP, ¢, JZBRMELT, EERERDPIHIETA UFHRELET, £F(X. ¥
AT LDGERBEROET,

REHBROFAIL—TEEBRBILUTOLSITKOONET,

S
Y (s) Kya (1 + E)
~X(s) s+ Kps+Kpya

Fr. FEREFDO2RENRO—MATTENDRYEERT I ENTEET,

o Tal1*3)
s?2 4+ 2{w,s + w3 W,

ERHERERAKIC, ZEEFIHROCEEREZ. FREZH O 2RENRO—MBALFAERERT H L. KR
DESBERANELONETS,

S
wi(1+s/w,) o aky (1 + E)
s2+2{w,s+wi 52+ Kps+ak,
_ Kpapnl/)a Kanl/)a

] ) chn =Kb =Tl

w, =a

UE&Y., BERAKS0,. BERE(. FREAKH0, L. TENDBYEERT CENTEET,

K aan,ba 1 K Pnl/Ja Wy
Wy = = = —

) 2¢

SO EMND PIHEIET A VK, speeds Ki speea 13+ REDEIITHYETS,

2
K _ 2056ws6) K K v = wsc]
_speed — i_speed — Dp_speed -
PSP Pn'aba ’ P nlpa

wsq R Bl 2% B A IR
{se RBEHIEH R B R R

Lo T, EEHEROD PIFIEHT A UIE. wge &l ICKYREFRETHLHZ EADMYFET,
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6.3.3 fIEHIERDERE

FMEFIEARDI Y FO—FFEPEDAZRANTVET, EEDEFEICLERTEARGAANICH L TEL
BESEDH, BEANDI—FI7+7—FEHEAEHOETHEREZRMLEIETVES, HEHEHRO T
AYY@FUTDEIICHYFET,

Feed forward controller

Kff P s
Input 0 w 1 0 Output
Position Kp  — Position
X(s) S Y(s)
Controller Plant model

6-6 (IEFIHROETIL

HEFERE P HEOBEBOTEY . Ky posion D7 A VRIS, SEHBREARER 00 TH
HLET,

W = Ky position (Brer — 0)

Kp_position = Wpg

FEERELERZRALSES-0O. ZREANDT+—FI74+7—FHlHZEELTVET,

Wrr = Kspeed_ff eref

&2T. EET4—FI7+T—FXEEE. LEDP7A VEEAER KK, ICLYERETEES,
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7. BAERIER
AETRTABRBEL. 21 BERIRE BV TAEET o BHETT,

71 7O LYA4X

YUTINTOTSLDTATSLYARERTAITRLET, I/ SOKBIEREICENT, R#EL
LARJL 2 (-optimize = 2)ICERFE L. mi#ilbkAEZEI—F - 4 XEROZEL(-size)[TH/E L TLET,

®71 TRYSLYAX

T H4 X
RX26T RAM64KB /A\—2 3 > RX26T RAM48KB /A\—< 3 >
ROM 26.8 KB 26.9 KB
RAM 9.9 KB 9.9 KB
28y BFHEREORKIE 380 B 380 B
RE YA XDEREME 5120 B 5120 B
7.2 CPU&TME
ZHIEEHO CPU MM E BHEEUTISRLET,
F7-2 HlfEIL—TE CPU BRE
CPU Board st — JEE 160 51 ISR | CPU BfE
RX26T RAM64KB /A—> 3 > | ERAlEIL—7 50us (fE51Z 0[E) | 13.5us 27.0%
RE - fESE/IL—T | 500 us 3.5us 0.7 %
RX26T RAM48KB /A—2 3 > | EFfRAlEIL—T 50us (5= 0ME) | 13.6 us 27.2%
RE - fESI#E/IL—T | 500 us 3.5us 0.7 %
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7.3 ENMERK
HERBEREL LT, Yo 707055 LRX26T RAMBAKB /A—2 3 ) THIEIL =B KR ERLET,

x7-3 BEEH

I5H [l s
ERHIE R ERES 300 [HZz]
ERFHRAERE 1
TR 5 o 10 R TR R 3K 12 [Hz]
REFIEHRREHREK 1
e EACh e 4 [Hz] HEHEEOHED,
A — BmEMTER

REFEHETOBERER 7-1I12RLES,

Scope Window

m Zoom1 1 Zoom?2 ‘

Save Load |All 'm Double Scope Capture Acquiring Data eEmm—— Cursors

Time/Div 100.00m - _ re Position 400.00m :

Acquisition
Length

Sample

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

Ch #2: g_st_cc.f4_id_ad 1.00 -2 4.760999E-002 -3.469131E-002 2.466684E-004 Graph Setting

Smoothing

sc.f4_ref speed_rad_ctrl 200.00 200  1.047198E+002 1.047198E+002 1.047198E+002 Channel Setting
f4_speed_rad 20000 200  1.096117E+002 9.985217E+001 1.047161E+002
Ch #9: g_st_cc.f4_refv 5.00 -18 3.406529E+000 -3.392311E+000 2.048030E-002 Set Color

K7-1 Tra—4#FEALEEERIE

BRSNS -
EIE5ERE : 55 EE 1000 [rpm]
RIEHR

T #§53EE [rad/s], (200rad/s / div.)
28 [A], (500mA / div.).
FRiE [A], (1A / div.)

H@ . BRHEE [rad/s], (200rad/s / div.)., AL >
7~ - q BAERIERIE [A], (500mA /div.). % : q#h
EYy : dBERESIE (AL (1A/div.). B :d
% - UBEIE [V], (5V/div.)

FEEh - 100ms / div.

HES
=
g
=
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EHEZEITOLBERER 7-2ISRLET,

= | =] &

m Zoom1 ‘ Zoom2 ‘ Zoom2

Save Load |All ¥ Double Scope Capture Acquiring Data ——

Cursors
e/Di 00.00m Mode Edge Source - Level 0.00 Position 400.00m
! v - v Normal W 9 Rise v ' CH7 v V! } aie 1t

v

Acquisition
Length

Sample

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

Ch #2: g_st_cc.f4_id_ad 1.00 -2 3.975900E-002 -2.571433E-002 2.099810E-004 Graph Setting

Smoothing

c.f4_ref_speed_rad_ctrl 200.00 1.013256E+002 0.000000E+000 3
c.f4_speed_rad 200.00 1.054888E+002 -5.575887E-002

Channel Setting

Set Color
Ch #8: g_st_pc.f4_pos_rad 20.00 3.139394E+001 0.000000E+000 1.672823E+001

72 TUa—FEERALAESIE
ERE M
- (LB S{E . CWARIC 5[EER (1800 &)
-METOT7AILORKEE : 4000 [rpm]
- DRGSR EERE - 300 [ms)
RIIER
B BRHEE [rad/s], (200rad/s / div.)., AL > : $5HERE [rad/s], (200rad/s / div.)
7 qEEIRIESE [Al, (500mA / div.). % : q BERE [A], (500mA / div.).
Ery  dBERIBSE[AL (1A/div.). B : d BERIE [A], (1A /div.)
Ke : woUh o EHL-AEBEREEWA) [rad], (20rad/div.), & : SIEE < {E[rad], (20rad/div.)
&4 - 100ms / div.
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8. ZFEM

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

e MCK-RX26T —H—X<v=a17JL (RZ12UZ0111)

e AY—F VT4 L—4 21— —-XXT=Za7I RXAPI')IT7L2R#m (R20UT4360)
e RXR¥—F+-a0T749L—% 1—H—H41 F:CS+# (R20AN0470)

e RXAY—hk-a22745L—42 a1—HY—HA K :e?studiofim (R20AN0451)

e RX26THI—T a1—H—X7v=a7I) N—KHzT7#H (RO1UH0979)

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

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

R01AN6857JJ0110 Rev.1.10 Page 133 of 134



RX2731) KAWARHE—2DOI a—45RY FLFIHE - MCK B
tRETEC 8%
WETHE
Rev. H1TH R—=T S
1.00 2023.05.30 — RFAT
1.10 2023.08.29 —_ @A NCU ;&N (R5F526TACDFM)

RO1AN6857JJ0110 Rev.1.10

2023.08.29

RENESAS

Page 134 of 134



HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERRE
CMOS #RDE Y RV DIFEFHELREZOLMNF TS, CMOS HRIFEVHEBERICK > T — MERHIEZE LA LAHY FT . EROE
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4. REEMAHFOLE
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SNTREMETECTBANHYET,

5. yBAvIc2LT
Uty b, 70y IRRELEEZ. UEy FEEBRLTCESY, TOJSLERTHROI O I PYEZRE, YIYBEZXI OV INREL:
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