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ERROR RESET Ty aXA4yF (SW2_4) IS—RENLDERES

LED1 4 LI LED o E—Z[EERRF : RAT
o [ZIEFF : JHUT
LED2 4 AL LED o I T—IRHEF: RAT
o BEEENMER : JHL
RESET TYa1RALYF DATL) Y FXiE—2 L HBE

2 WFAFT—R

E—AATCHERTDIHFAVE I —RAEXR2-1LIZRLET,

%= 2-11

WFEA R TT—R (E—42 4)

R5F572TKCDFB i ¥4

HaE

P60/AN206

A N—S BIREEAE

P61/AN207 BEinREIEREANR (7FHoOJE)
PC3 START/STOP Y ILARA Y F

PC4 ERROR RESET rJILARA v F

P20 LED1 KT H KT il

P21 LED2 KT~ JH KT il

P47/AN103 U HHERBIE

PH6/AN105 W HBERBIE

P15/GTIOC7B PWMHAH (Up) ~ “Low” 7O T4 T
P16/GTIOCSB PWMHAH (Vo) ~ “Low” 7O T4 7
P17/GTIOC9B PWMHAH (Wp) ~ “Low” 7O T4 7
P12/GTIOC7A PWMHAH (Un) .~ “High” 72547
P13/GTIOCS8A PWMHH (Va) ~ “High” 79547
P14/GTIOC9A PWM HA (W) .~ “High” 795747
PKO/POE14# BERBRHED PWM BREFEIEA A

RO1AN5980JJ0100 Rev.1.00
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

(3) [ED#kaE
E—2ATHERATHIABHE—EER2-12I2RLET,

x2-12 RLD#RER LR

12Ey FADaVIN—4 CMT GPTW POE3B
o [EEREIETBAN 500 [us]M 2 —\IL24<3 | PWM H A PWM tHAtmFE/NA A >
o FHU/WHERAE E—H 2 AREIZL. PWM
o AUN—SBREEAE HANZ L

(@ 12 Ew k AID 32/8—% (S12ADH)

UBER (b . WHER (Iw . 1 N—28EEFE (Vi) . @iﬁﬁr—*ﬁ' EE. U ILAXY
VE—FR] TAELET O\—FOz7 b )AZEFER) . UBER () . WHER (v OBREIZIE,
HUTIL&ER—IL FHEEEFERLTULET,

by AART7ITYFRAT (CMT)

AURTFIVYFEALAIDFRIL0ZE, 500 [us]4 B —N\ILEZATELTHEALET,
XthE—2 EEBEBFALET,

(c) AEPWM%EZA< (GPTW)
FYRILTBIIZKY ., PWMHNEEE—FZFERALT., Ty RS LFEDOHEA (pAIX “Low” 7
25«4 7. nflllx “High” 79574 7) 2170 &9,

(d R—br7H9rTy b %—TJL 3 (POE3B)

BERBEE (BE—4F(ZHIE LIz POE14#HFDILE TAY T v DRHE) & HAEKRKREBEX PWM
HAOEFEN(AVE—SF O RKEIZLET .
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R

23 YIrOTTHER

231 YIr9TT - T7AILER
VIR TDIANETET7AIERETRICRLET,

- N RX72T_MRSSK2_4SPM_ENCD_FOC_xxx_RVyyy.scfg531 :
(FESHRTHLER) —— ZAI—b AT HL—EOTOTI b TFAL
deme Tcati | mainh, main.c : :I.—"f)"f‘zﬁﬁﬁ )
application r_mtr_board.h, r_mt_board.c : R— FUIBS:ERIE &

controller r_mtr_ctrl_mcu.h : MCUBSEH#BEE

i

ermtrictrlimrssk.h, r_mtr_ctrl_mrssk.c : 4 >/8\—42R— FIKEFEBEHEE

r_mtr_ics.h, r_mtr_ics.c : Analyzer UIBS: @RS $E %
| ICS2_RX72T.lib : Y—)LABIESATSY
ICS2_RX72T.h : Y—LAEEEEEE

r_mtr_driver_access.h,r_mtr_driver_access.c : 1—H%'7 7+ RAEHES

=
r_mtr_fluxwkn.h, r_mtr_fluxwkn.obj : 336 LS HBHERI M TE =
r_mtr_bemf_observer.h,r_mtr_bemf_observer.obj:BEMF#4 7+ —/\E$hE &
r_mtr_opl_damp_ctrl.h, r_mtr_Opl_damp_ctrl.obj : #—F > )L—TEEHHBEREE
r_mtr_ctrl_gain_calc.obj : #I#145° 4 Vv HHBEKES
r_mtr_opl2less.h, r_mtr_opl2less.obj : £ 2% —L ASWHIHEKES
r_mtr_volt_error_comp.h, r_mtr_volt_error_comp.obj : 4 > /\—42 BEEHEF HEAMES

r_mtr_configh: aA>v2745L—Ya i BESR

ref r_mtr_motor_parameter.h,r_mtr_motor_parameter.c : E—42/85A—4222274 5L —LavER
r_mtr_inverter_parameter.h,r_mtr_inverter_parameter.c : 4 /A=A /XS A—2a2T74 5L —L 3 VER
r_mtr_control_parameter.h,r_mtr_control_parameter.h : §l#l/AS A —422a2> 74 5L —a v ER

motor_module |

'H8

src

r_mtr_common.h : £iBEE

r_mtr_pi_control.h, r_mtr_pi_control.c : PI|#IES %k E %

r_mtr_transform.h, r_mtr_transform.c : FEAZZREKTESE

r_mtr_foc_current.h, r_mtr_foc_current.c : EFFIHERESR
r_mtr_foc_control_less_speed.h, r_mtr_foc_control_less_speed.c : B §I B E &
r_mtr_interrupt_carrier.c : ¥+ ) 7E| Y AHBEMES

r_mtr_interrupt_timer.c : F#EIYAHBEHEE

r_mtr_parameter.h : £iE/Z A -2 EH

r_mtr_position_profiling.h, r_mtr_position_profiling.h : fiB5 S EERERES
r_mtr_ctrl_rx72t.h, r_mtr_ctrl_rx72t.c : MCUBEI B E &

controller

r_mtr_filter.h, r_mtr_filter.c : SAA 7 1 L2 BEHRESE
functions r_mtr_mod.h, r_mtr_mod.c : ZFBEEKEE

mode r_mtr_statemachine.h, r_mtr_statemachine.c : {REEEEERBHEE
r_mtr_foc_action.c : 74 > 3 VEREE

targets CPUEIREHES

src smc_gen ARX—b AT 4T L= TERENT FS5 4 NRUAPI

[E] 1. xxx:CSPIZCS+hR. E2SIZe? studiohRZEBRLE S . yyy: VEDav BESERLTVET, HIZ 1100154 . Revl. 105 EHKLET,
2. E—4 #IHBISXIE Y —IL TRenesas Motor Workbench | (AnalyzertégeDEE#IIZ DLNTIE, 4ZZSBEL T &L,
Ft=. E—FHHRAREIIE Y —IL Renesas Motor Workbench] [ZBEh 27+ ILE, 74 )L, B, THOBBIZIE.

#AIF Tics/ICS (IHILARHY REE—42 FI#HBAFZiE Y —IL Tn Circuit Scope] DBE) | AMFMEI TV SHBENRHY £7,

X 2-7 AL - T7AILERK
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R

232 RAX—hr a2 749 L—3DT7714ILERK

AX—br-a0T7450L—4% (UTSCETD) #FHTHLT, BOMERSANEHEICERT S
CEMNTEET,

3DULDE—Z ZEET ZEE. T—FEROIVKR—RV FEFAET. SILFITI7Havid
TNILARAZy b, AEAPWMAA YAy b, 12EY FADOVN—22=y FOZFAVER—FR2 D
BREEREAITVET,

SClx. ALz Y bTHEATSAYA/ 00y FO—5, EiDM#RE. HFHEELREDRTEEREZIODT
k274 (*scfg) IZRTFEL, BBLET, AV I b Oz 7ORDMEEREZHRT H58. UTD
T77A4NESRBLTLIEELY,

“RX72T_MRSSK2_4SPM_LESS_FOC_xxx_RVyyy.scfg”
(xxx : CSP & CS+hR. E2S (X e? studio fRZEBKRLET, yyy: VEL 3 UFES)

SCTCHERLET7A LA ETFAIERETTEIZRLET,

(RRY—bk-av 2459 L—42 AT+ ILERN)

Src

:ﬁi AVRTIVF BATIZET RS/ 8
Config CMTO | Config_CMTO0.h Config_CMTO.c: AVR7IvF 4 47555@55%&@%
9 Config_CMTO_userc : AVR7I v F2 4 YEEL—VEHER

ARUN) oAU E—SIZET RSN\
Config_ELC | Config_ELC.h Config_ELC.c: /AR oAy bO—5RAERMES
- Config_ELC_user.c:ARURJo YAV ME—SEEL—FERESR

:ﬁi RAPWMEARIZBET HE51 /1
i | Config_GPTO0.h Config_GPTO.c:GPT0% /<RI :EE#EEH
Cailly €= Config_GPTO_user.c:GPTOZ/YBE1— B EE

:ﬁi AAPWMAAZIZBF BKS1/3
Confia GPT1 | Config_GPT1.h Config GPT1.c:GPT142/ <R :EEMKESE
9 Config_GPT1_user.c:GPT12/<BE1—FEHEE

:ﬁi RAPWMAATIZET BRS 1 /3
nfi PT2 | Config_GPT2.h Config_GPT2.c:GPT2%( <Bi:ER#E S
SEhie (€ Config_GPT2_user.c:GPT22(YEEL—F M TSR

:ﬁi RAPWMEATIZEF HKS4 /3
i | Config_GPT3.h Config_GPT3.c:GPT3% /<R :EEHEE
Conle e Config_GPT3_user.c:GPT32/YBE1—EH%EE

:ﬁi AAPWMAATIZET BRS5 1/
nfi PT4 | Config_GPT4.h Config_GPT4.c:GPT4%(<EEEH TS
Sl Config_GPT4_user.c:GPT42 (< BE 11— M E S

:ﬁi AAPWMAATIZET BRS 1 /3
nfi PT | Config_GPT5.h Config_GPT5.c: GPT5% 4 YR :ERM E %
Seilig €2 Config_GPT5_user.c:GPT542(YEEL—F M TSR

:ﬁi RAPWMAARIZET BR5A /3
R 6 | Config_GPT6.h Config_ GPT6.c:GPT6%( <BI:ERME S
Col ST Config_GPT6_user.c:GPT64(vBEEL—F AT E

:ﬁi EPWMEAIZET 3RS /%
Confi PT7 | Config_GPT7.h Config_GPT7.c:GPT74 1 YEERHES
onfig_G Config_GPT7_user.c:GPT74(YBIE1—BAKESR

:—17 RAPWMEARIZBET HE 54 /3
i | Config_GPT8.h Config_GPT8.c:GPT8% /<R EE#E %
Conly el Config_GPT8_user.c:GPT82(YBE1—EMEE

(REA~E -

K28 RAY— bk -aA2ITA4TL—3DTAHILE - T7A4ILER (1/2)

R0O1AN5980JJ0100 Rev.1.00 Page 20 of 61




KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T E&E#R

(AR & U#E

Config_GPT9 ‘

Config_ICU ‘

Config_MTUO ‘

Config_MTU1 ‘

Config_MTU2 ‘

Config_MTU3 _MTU4 ‘

Config_MTU6_MTU7 |

Config_POE ‘

Config_PORT ‘

Config_S12ADO0

Config_S12AD1
Config_S12AD2

Config_SCI8

AFAPWMAATIZEET HR T4 /N
Config_GPT9.h Config_GPT9.c:GPT92 (YK ES
Config_GPT9_user.c:GPTO2 (YR E1—EREE

FYAHaL A—SIZET HRSA/N
Config_ICUh Config_ICU.c: BIYA#a> bA—SBEEKE E
Config_ICU_user.c: E|YA#a bA—SBEELI—VERER

—— Config_IWDT ‘

WY+ VFRVT AT BRFA
Config_IWDT.h Config_IWDT.c: 3L+ vFRvY 24 YR ERMTE SR
Config_IWDT_user.c: I+ vF FyJ 44 vEEL—YBEHRER

MTUSRARIZES 2RS4/
Config_MTUO.h Config_MTUO.c
Config_MTUO_user.c

MTUSRARIZES 2RS4/
Config_MTU1.h Config_MTU1.c
Config_MTU1_user.c

MTURARIZET BS54/
Config_MTU2.h Config_MTU2.c
Config_MTU2_user.c

PWMAAIZEET BS54 /3
Config_MTU3_MTU4.h Config_ MTU3_MTU4.c
Config_MTU3_MTU4_user.c

PWMAARIZBIT BS54 /%
Config_MTU6_MTU7.h Config_MTU6_MTU7.c
Config_MTU6_MTU7_user.c

R—=r 7Ty =T ILIZBET BRSA /N
Config_POEh Config POE.c:iR—+7orFyhM R —J L BEEEKESR
Config_POE_userc : R— b7 b Ty b 21— T L BEEI—FEHTES

R—r BT B/ %
Config_PORT.h Config_PORT.c: R—rES:ER%EE
Config_PORT_user.c : /R— FE:EL—HEMES

128 yhADIaY N—2IZE T BRT1 /3,
} Config_S12ADO0.h Config_S12ADO0.c:12E vrADIV /N\—4BEREHEE
Config_S12ADO0_user.c : 12E v FAD I U/\—4 EHE1—YEHER

=

128 YrADAY N—BRIZET BRS A3,
} Config_S12AD1h Config_S12AD1.c:12E whADIV N—4BEBMEE
Config_S12AD1_user.c: 12Ev FAD I v N\—42EE1—HERTES

12EyhADIAV R—2IZB T BR51 /%,

} Config_S12AD2.h Config_S12AD2.c:12E whADIV N—4EEBMEE
Config_S12AD2_user.c : 12E v FADa U N\—4BE1—HFEHEE
SCIZET BF51 /%

l Config_SCI8.h Config_SCI8.c

Config_SCI8_user.c

r_cg_hardware_setup.c: SCERF S/ D MHLEHIFUHL
r_smc_entry.h: FAS ) MIEBMENSESCRSANDAY T IT7AINEERLTVET,
Z0fh, SCER FSANTRBICHEASNIKRBIFTANEEHET,

] 1

:r_tm—[ﬁflﬁiBSP (BSP:Board Support Package)*' 77 LEEHET
:r_com—&ﬁé&ﬁ??ﬂbﬁéﬁﬁﬁjﬂb’f
r_pincfg#? EUREIET DAL T AVERHET .

xxx: CSPIZCSHR. E2SI%e’ studiofREBHRLET . yyy: YES IV BEFRLTVET . HIZ[F11005 S, Revl. 10 EHLET,

2 E—4 HIEBI R R Y —IL Renesas Motor Workbench] MAnalyzer#geDEEMIZDLNTIL, 4EZSHBL TS,
Ft=. E—2 HI#BI%ZIE Y —I/L TRenesas Motor Workbench]l B8 27+ ILE., 774 )L, BH. THOARIZIE.
HAF Tics/ICS (IBILAH REE—4 HI#HBAFEIIE Y —IL Tn Circuit Scope| DEE) | AEMEShTWNDIFEENHY 9,

K28 RY—b-a2IT740L—3DTA+ILE - T7A4ILER (2/2)
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KAMEBEREBE—2DE Y LARY MLEIE (4 E—4% &) RX72T £k

233 EDa—ILERK
VI T7DED2—ILERER29IZRLET,

Application Layer (User Application)

Set User Command

Get Motor Status

( )

Middle Layer (Motor Control Process)

F-------------------------‘

| Data Structure (Communication Interface) |
| |
| I Motorl I I Motor2 I I Motor3 I I Motor4 I |
'---------------- ---------'

Get User Command

Set Motor Status

Interface Module

;Set Control Gain & Command

Control Module (FOC, Feedback Loop Control)

F--------- ---------------‘
| Data Structure ( Motor Control)

I Motorl I I Motor2 I I Motor3 I I Motor4 I

1
\|__________________________

J

Set PWM duty
Get Voltage, Current& Angle/Speed

Device Layer (MCU Reqgister Acsess, Inverter Driver, Sensor Driver)

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

H/W Layer

I Motorl II Motor2 II Motor3 I I Motor4 I

29 ETa—/LiER
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

24 VI roT7HH

241 U LARY MLEIEIY 7 b9 o 7ER LR
AKORTLDY I bz 7DEEREHETRICSRLET, EUHLARY MLHEIEHOEFEMIZEL TE Tk
AMARE—ZIDEUHYLARY ML (L3 XL | #8BLTLEEL,

+£2-13 EUHLAARY MLEIEY T b9 o 7 ERERR

IHH RE

HE A=K N9 ~ILHIE

B35 FREABAIIE R H UYL

E—42 MRk FLE SW1DLALIZEYHE ( “Low” : EEREASE  “High” : Z1k)
F1=1E Analyzer /™5 A5

ARNEE DC 24V

Fy)7 (PWM) BEiE | 20 [kHz] (F+ ') 7REH : 50 [us])

M

Ty REA L 2 [us]

il 0 ) A BRHIEALIE - REHTE : 50 [us]
REEHIE - 500 [us]

(5] B2 & B CW : 0 [rpm]~2650 [rpm]

CCW : 0 [rpm]~2650 [rpm]
=12 L. 600 [romIA FIETEREA—T 2 IL— T CEREY*

EHIEHREE B KK EFRHI{HZR : 300 [Hz]
REHIER : 3 [Hz]
FREEHE SR : 1000 [Hz]
SIEHER : 50 [Hz]

N, SREILEETE =Elk LRI 2 (-optimize =2) (T 7+ JL bERSE)

mEib Ak a—F - YA AEROEBIL(-size) (T 74U FERTE)
fREEfFIL IR UTOWTNODEHDR., E—2FEESHA 64X) 270747127
%

1. BHEDOEFRH 0.89 [A]Z & (50 [us]EIZBER)

2. 41 N—2BBREEN 28 [VIZHiB (50 [us]EIZEER)
3. A VUN—FBHREEN 14[V]RHE (50 [us]EIZEE1R)
4. [EERFREAH 3000 [rpm]Z#Bi@ (50 [us)EIZEE1R)

HEMNSDBEFRBHIES (POEMIGFFICIETAY I v o HEH) RUHA
BREBRELEBE. PWHARFENAMAVE—FURIZT S

(Xl * £ LAARS PLGIEITE—2 ZEYIEEIE. 600 [rpm]& Y B W EEEREHEFEZRE L TS
&L,
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

242 4FE—FHIEOERBAZEIZDONT

KURTLTIE, 4 E— 2 2RABICEHT 5-0I12. FE—2AOHHNEOETL, ERBREAD
AD EHMDEITED R A I VT ERFLTHY FT, E—2DOEEFIHLS4EH PWM /LR E AT
Da—I)LELTMIURUGPTW Z2FERALTHEY ., EEDa—ILICT 229 2E—42EBEILET,

FEARVATLTIE, MTU TEBHTH5E—20ERREICADERED2—/LOI=Y 0, GPTW T
RS 2 E— 2 DERBEICADEBRES 2 —ILDI=Y F1ZFEALT, 4 E—40DERBHEETL
F9, T—F2ERE. BERLEFMI VI TRETIRENH LD, BE—FDERZELEAD AD Zif
BENEBETHIENEVLSRSIBELNHY ET,

RKORTLTHEATS3 Vv FERBHERIE., 41 /N—2DTF7—L ON HREICERIEEAIRET
T 1DDADEBMED2—ILIZT, 2D20DE—FEREBRET HHEE. DA /N\—2DTFF7—LON
HENELLIENETNE, ERBENAREL LY FT,

ZITERVRATLTIE, F&2-2, ®2-5, ®2-8, R2-11ITFRT LT, MTU & GPTW TEEEN§ 5%
E—4 0 PWM HAHFOEH - FHEHE, A ON—E2DLETF7—LALEEZANEITVEY, ZhIC
&V, PWMEBDRAYFUITDNEZ—UNHELRY A VN—2DTFTT7—LON RN ELDLEE
tTEFET,

EROAKICT, FROSBERICTEHDE Y LARY FLFHEZE, 4 E—2HRET BHHEICON
TRELYTRLET,
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R
243 4 E—FHIEHOERESE

PWM EIAAMIE, EFRREAD ADEBRDIAZIUY, BEKUPWMEBALANLD/NY T 7ERES A
SUJICDO0T, UTORE 2-10 KUK 2-11 ITSRLET, B 2-10 TIEFE—4%2 1. 2 (MTU3, 4,6, 7 RU
S12AD €Y a—/LEA) DHE. B 2-11 TIEE—4% 3. 4 (GPTWO0,1,2,7,8,9 R S12AD1 €2 21—
LER) I22WTENRENRLET,

B 2-10. B 2-11 T:RY MTU & GPTW ZEBIC2 A Y EZRZ— FESEBE,. T ) 7RIREAE—
DERFETIE. MTU IE GPTW D PWM BHZIAHADRITEA SV IMNERLET. CDHAE. BlAsHs
BEENRLLGDT, RICERAADPRELIZANLIERETINET,

ZDBETEH. PWMEIAH 2 DO DMEA PWM X+ 1) 7EEE (F+ )7 20kHz DTS, 25 ps)
DRIZTFARE->TLSHEHEESHY FE A

(1) E—41, 20BRA4IY

K2-10I2FRFT &£SIT, E—42 1, E—F2TIEIMIUDE LA EREASE. ADEHREAIVT %
PWM ¥+ Uy 7OWEIE BBIZHBSETLDD T, ZhICEHLE ST PWM BHEIRAADREITEA 2
DTENYTFLOPREDEESIAI VT ERELTLET,

Flr. FL—TRXAXxv o E—F&FEALTADEHRETSZLICKY, ADIUN—2121=yY T2
E—2PDERBRHICHIELTVET,

TCNT

ERBRE2IIT |:|.______'

PR R - oo ] e -

NYIT7LORA

aAVRFIVFLIORA

ERgwssry 0 [Fe----4 0 e

PWME #EI3A 7 :l ro---- >|:| ro---- .{:I

INYITFLERA

X

ADZHFERINGG - --» NV ITFLIREERAH ---»  NYITFLIOREMLERE ---»>

< -
<

AVRFIVFLIORA

K210 E—4 1. 2KENEL2AIY

R0O1AN5980JJ0100 Rev.1.00 Page 25 of 61




KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R
(2) E—%3.40BRA2VY

2-11ICE—42 3, E—RA4DERAZI VT ERLET, RICRTLIIC, E—F24DN\vITF7LIR
RELERA S VTDHERYFETHN, BOEERFIEIT—AEHAINTLAL=SH, BEEE LTI, E—4
1. 2HEREFELYET, ChlE, E—4 3, 4 THERAT S GPTW TIZWLBIDOHA/Ny 7 7EX #1T 5 RTE
NEWN=HTT,

GTCNT

Epit: R 2 e

NYITFLORA

PWME #8132 5 N ] R — ]
v v
X X

avRFIvFLERE >+< >+<

Ebit: R 2

PuMESBRS [ S ] S ]
X X X

NYIFLORA

<

aAVRTFIVFLORE

X

ADEMFERIG ---» N\YIFLIOREERAH ---»  NYITFLIREMLERE ---»

2-11 E—43 3, 4RFENEIAZIVY
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

244 AD ZT#uiEm

AD aVN—4AZEH|I=y FOFERAAEICOVLWTER2-14 AD aN—42ZEHa1=y FOFERAAEICTRL

i-g_o

£2-14 ADaVN—AEEI—y FOFEAFAR

AD OVN—AKBIA—y |+

A&

S12AD

ET—4 1. 2ERAE

S12AD1

E—4 3. AERATE

S12AD2

A N—2BEETAE. VR1 HRHAH

RO1AN5980JJ0100 Rev.1.00

Sep.06.21
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

3. &Y 7 Y 7EREA
K7 T)Vr—2 30/ — bRV I bz 7IZOVWTHBELES,

3.1 WHIEARE
311 E—4EFHFL
E—ADEEEFLEX. Analyzer ANEDAAFZIESWLINSDAAIZE>THIELET,

SWLIZIZRAR—FAEYBTEN, AM Y - L—TAHT. WmFEHEH;. “Low” LRJILDEERE—F
AAYFHRBEINTWS EHEL., #(Z “High” LRAILDEEFE—L2EZELETHEHBLES,

3.1.2 A/D &
(1) E—2REEEEERE

E—2 OEEREEREREIL Analyzer NS DANFIEVRIOEAE (7FRJ{E) & ADEHRTEHI L
[CEoTRELFT ., ADEMS Nz VRIDEIX, UTORDEL S, MEEEHRRFEE LTEALE
ERS

K31 EEmEEREREOLHL

1HH Ttk (FBH1E : AID ZTH1E) F ¥ I
EEinREIERE CwW 0 [rpm]~2700 [rpm] : 07FFH~0000H | AN205: E—% 1
CcCcw 0 [rpm]~2700 [rpm] : 0800H~0FFFH | AN201: E—% 2

AN203 : €E—% 3
AN207 : E—42 4

(2 A UN—4BKRERX

UTORDESIZ. A N—2BREFZAELFY ., LRAXOHEH L BBEERE (RERILPWM F
1) [ZEALFET,

x3-2 AUN—4BREEOEHL

IHH Ttk (41 ON—2BHREX . AID T#ifE) Fr 2RI
1A N—3BIRERE 0 [V]~111 [V] : 0000H~O0FFFH AN204 : E—4% 1

AN200 : E—% 2
AN202 : E—4 3
AN206 : E—% 4

(3) U#. WHER
UTDORDESIZ, U, WHERZFAEL., XU FLEEICERLET,
£33 U, WHERDE#L

15H itk (UM, WHER : AID TH(E) Fr I
U, WHEER -12.5 [A]~12.5 [A] : 0000H~OFFFH* lu: ANOOO : E—4 1
lw : ANOO2
lu: ANOO3 : E—%4 2
lw : ANOO4
lu: AN100 : E—% 3
Iw : AN102
lu: AN103 : E—4 4
lw : AN105
GE] * ADZEHEBMOFMICBEALTIEIRXT2T S IV—T 21—H—X3 =27 N—FKIzT7#HKl %25
BLTLESL,
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R

313 %
RK7T)5r—2av/—rREY I FHTT7 Tl E—F~ADAAEEIT/NILATEESR (LIFE. PWM)

[Tk >THERL. PWM BHIZ=AREREICE>TERLET,

(1) Z=ZAKLEEX
ESEEEEERICHEANTIAEN—DELT, ¥ UTER (ZARK) LESEEXTERZLET S

ETHABED/NNIVABEROZZARLEEENHY FT, FFEEENF YV TEEELYKETNIER

AYFEFo, INSITNIEFTIZTBHIET, ELBEROESEEEZHRLUMICEHTEHENTEET,

N
N

| 1]

T BSEE
Fr ) TREREK) : PWMAAIHDI Yk

UBR A v F TR

> (Wt

{ VIR A v F o TiRK

» (Wt

U-VIRREE
(URRDER) - (VIO

> Wt

M3-1 =ZARLEEZOHEH
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

32D, HABENILRADF ¥ ) FRIZHTIENEEZTa1a—T4 EEVFET,

Ton| Torr

— _ T
Fa—F4=—2— x100[%]

Ton+ Torr THEE

32 Ta—TADEE

Fr. ZREMEUTOELSIIZEEZLET .

\
m=——

E
mEBE  VIESEEE AL\ —SBREE

COERAEZEZ, PWMTa1—T 1 ZRODLIDRZICRBREE D ETHEDHBEITVES,
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

3.1.4 KrEB®
3BICARKT IV r—2320/ — bRV I PO 7IZEITAREEBRAERLET, A7 TUH5—2 3

v/ — bRV T b7 T

TSYSTEM MODE] &

Configl [&. Y I bV T F7RHRTT I T4 TITHE->TWSHERERLTLET,

LIFIZRY SYSTEM MODE. RUN MODE, EVENT (¥, E—4&ICEMICEEL THSYRE—F &M/
L THIET SEMNARETY

TRUN MODE] IZ& UIREEZEIEL .

l'Control

SYSTEM MODE

INACTIVE

POWER ON/

L7

RUN MODE

~

MODE
ERROR
INACTIVE ERROR
EVENT ACTIVE ERROR
ERROR ERROR ERROR ERROR
RESET ERROR

INIT

Y

[Complete
A/D offset detection]

Y
(  BOOT

[Start openloop control]

Control Config
. Current
O Speed

QO Position
O Torque
O Voltage

Control Config

DRIVE

Control Config \

. Current

. Speed

[Switch openloop control]

O Position

O Torque

<

[Switch sensorless control]

O Voltage

<%

. Current
O speed
> O Position

QO Torque

O Voltage

33 EUHLAARY LGV T b 27 DIREEBE
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

(1) SYSTEM MODE
SRTLEMEREEZRLET, 842~ (EVENT) OFLEICKY ., RENABRLET, VATLDE
TEREEIL, E—AREEE)Z=1E (INACTIVE) . E—42EFE) (ACTIVE) . EEIKE (ERROR) AHY F
a—o

(2) RUN MODE
E—ADFIHKEEZRLET ., VATLOKREMNACTIVE 2B E,. E—2 DERENREENE 3-3 DI
BBLET,

(3) EVENT

% SYSTEM MODE H[{Z EVENT A" &4& 35 &, M EVENT IZH> T, VAT LEERENE 3-3F0D
RDO¥IZEBLEYT, EEVENTDRLEERIEITRELGY XTI,

3 3-4 EVENT —%&

ARV 5 REEER
INACTIVE A—H—BEIZKYRELET
ACTIVE A—HY—iBEICIYRELET
ERROR VATLNEEERBELIZESFICRELET
RESET A—H—BEIZKYRELET
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

3.1.5 WREBAE

AK7TVr—232/— ARV I b2 7ORBHFHNEER 34 TRLES, dEHER. q HER.
REZINETNOERELZEESTSIIJICE>TE—F£Za2 FE—LLTWLET,

RUN MODE

Iq reference status

MTR_MODE_BOOT

MTR_MODE_DRIVE

I reference status

MTR_ID_UP MTR_ID_CONST MTR_ID_DOWN MTR_ID_ZERO_CONST
0) [€3) @) 3)
MTR_IQ_ZERO_CONST MTR_IQ_AUTO_ADJ} MTR_IQ_SPEED_PI_OUTPUT
0) ) 1)

Speed reference status

_CONST (0)

MTR_SPEED_ZERO:

MTR_SPEED_CH

@)

IANGE

lg reference [A] y

14 reference during
open-loop control

0

I reference [A] y

0

14=0 control

speed Pl output

INYWONENQVY VoW |

Speed reference [rad/s]

Target speed reference

Reference speed threshold

for sensorless switch control

>

Sensorless Switching Transition

K34 EUoHLAXRY MLEIEY 7 D7 OBEHIEARS
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KAMEAEREE—2DE Y LARY MLEIE (4 T—% &I1) RX72T iR

316 TRTLIREHEE
RKF7TNVr—2a30/—brRABY IRz T7IE, LTOIS—REZEL, ThENADGEEICRAFILET
DHREZEELTVET, VRATLAREMEEICADARBRTEMEIIR IS EZSBL T,

o BERTS—
BERIS—FN—FO9z7RVYI rOzT7TEATHRESINET,
N—FIz7HhoDRBFELES BERBKL) (C&Y. PWMEHARBFENAA VE—F U RKEICL
7,
Ft-. BERERAHATCUME. VH. WHERZERL. BER BERY I v MEZEBER®) ZHRHEL
R, RRFLELFEY (VI bz 7HE) . BERY I Y MERE—2DERER
[MP_NOMINAL_CURRENT RMS|hLHEITEHHESNET,

. :’@%EEI%—

ﬁﬂ%f4/ﬁ—9ﬂﬁa ERL. AEE (BEEY Iv MEZHEB) ZHRH LRI,
?ékibiﬁo FU~JFﬁ@@&@%@%hﬁ@ﬁ%%%%ﬁLT&ELEEF¢O
o EBETIS—

BEXFEREAYPR T, oN—2BREEZEHAL. KEEX BEEEV Iy MEZTE5HS) ZRHL
R, BRRELELEY, BEEY I v MEKBRHEROEREDREFEZRE L TRELLETY,

o MMREETS—
EEIEEERRAATEEZERAL. EEV Iy MEZBBLGEE, RRFLLET,

&35 BIVATLIREMERTEE

BERTS— ;;Hé }u;] hE [A] 2.089
AREES- S TIT 2
EEET5— fé;ﬁgé E[H;] ME (V] z
EEEEET 5 — :ié;?ﬁf[mm im
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R

32 LUHLARRY MILGIEY 7 by o 7 BT
AK7TVr—232/—bREY I bz 7ITHETBHENEIE. EIZ 50 [us]FEHABIY AA & . 500 [us]
BEAZIY AAD 2 DDENYRAAICEYVEBREINTWVET, B35, @3-6I12HD&DIT. FREEHEERA 50 [us]
FAHREIZETININET, FREEHA 500 [us]AHREBIETINIZNEBIZLY T,

o 500 [us] interrupt Process - = _------. 50 [us] Interrupt (Carrier Interrupt) Process  -------~ N
: oo \
| |
| . T vg* !
X it : ! Vd dq Vg) Voltage l“’ |
) —I - —————= 1 .. » A \V error |V,
! Iq*:O >0 ! : lq* : Cu::rlent J -Vq' Voltage 7‘» Compen 7‘) P n: \ M
| | —@—> | _sati 5
| Open-loop to Sensorless '—)O/O_E-r ) + Limit g uvw sation :
| Switching Control [ _ N -
\ o] i_;____ : : Iq“ Idl\ Vq** Vd** 01 |
| A A A q ! ! - ,
| " X Decoupling |
\ N " Control :
: | | A AKX Us . 8 i !
I I ig*| ia*|w i ! !
| N 1 |
: |
| .
| ] L L
1 \ . N UvVW|* :
I | ; + Vq"|Va I
| w* . “ |
| | Smmmmmoes - . |
: N e = (BCE”E_\ ' Y YVYY :
|
\ |
| |
Openloo 1€q 1
: D‘;mping‘]J ! I BEMP !
| Control | Observer !
1 ! 1
| ]! '
1 ] ! |
! ! eq | ]
l Y 48 !
N e e e e e e e e e e e e o e e o e e e e e e e e e e ’ N @ e e e e e e e e e e e e e e ,'

K35 oY LARY MLFIEBR IOy IR (F—7 2 I)L—THEHE)

,o 500 [us] interrupt Process -~ R it 50 [us] Interrupt Process '===========--< N
] ' | )
! : - I N :
! - Iq ] + Vg dq Vu | voltage | V4! o— 7
! > 9 Flux- ! . | t A V. error | V. |
1 W* SpF?Ied > weakening : g Cuglen + Va[~Voltage v4> Compen V_V> Pwm n: \ M
: | o —> ~ Limﬁ = /Uvw 9| -sation [—] o
|
1 A K (-~ . - |
T | \% \Y 0 !
: wLPFI WLPF T Ig lg \ : Iq| 1d q ‘d i !
\ T \ Decoupling ]
| | | Control |
| ! 1 0 . !
| : | 4 iq*“id’ékw:k i Iy :
1 o—-
| Speed | : dq < |
I LPF ! I iw !
| | Iq |
1 <
| ! ] UVW < !
| | N Vq* Vg? 1
| ! i ) |
! ! ] Y VVY !
] | \ |
] | \ |
] ! | W | Angle & speed | A0 BEMF |
: : : Estimater |« Observer |
\ ) ' )
‘\ ___________________ _I M T T T T T T /7

K36 woHLARY MLHEBIIRIOY IR (&3 LX)

ZCTlE, 2208V AHEHE. BEIYAHAFREICETINSBERICOVTHREER 3-6~% 3812
FEHFET, FEERIZIEFH., EUHLARY MLHEEICE ITAEELBEBOALEHE L TVET, EXRICEEH
DEVEMOERIZDOWTIH, V—RI—FKEZSBLTLEEL,
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KAMARBE—2DEUH LARS MLEIE (4 T—4%2F4H) RX72T R
%36 EFYAABEHE—E
T274IL% RS NP E
Config_MTU3_MTU4_u | r_Config_MTU3_MTU4_tgia3_interrupt 50 [us]&EICFFUH L

ser.c

AB: L
Hi: %L

E—4 1 RANE
mtr_foc_interrupt_carrier B%{a—JL
RMW @{EnHE

Config_MTU6_MTU7_u
ser.c

r_Config_MTU6_MTU7_c7_tciv7_interrupt
AR L
HA: L

50 [Us]EBICFFUH L
T—4 2 AE
mtr_foc_interrupt_carrier B8k —)L

Config_GPTO_user.c

r_Config_GPTO_gtcivO_interrupt
AB: L
Ha: kL

50 [us|EBICFFUH L
E—4 3ANE
mtr_foc_interrupt_carrier B§$ka—JL

Config_GPT7_user.c

r_Config_GPT7_gtciu7_interrupt
AHB:HL

50 [us]EBIZFEUH L
E—42 4 RO

HA: AL mtr_foc_interrupt_carrier B8k —)L
Config_CMTO_user.c r_Config_ CMTO_cmiQ_interrupt 500 [us|&EICFEUE L

ABh:HL E—4 1~4 AR

HA: &L mtr_foc_interrupt_500us BE%ka—JL

NS A—EEFtEY
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KAMAREBE—3DELUHYLARS MLEIE (4 E—42F#E) RX72T &R
% 3-7 50 [us|EHAEIY ;AA BB AETEHE—FE (1/2)
I7 4% M MEBE

r_mtr_interrupt_carri
er.c

mtr_foc_interrupt_carrier
AA : (mir_foc_control_t *) st_foc /NS kILEIEHREERKRS 2

50 us AEIEI Y AAHEE
F

HA:HL TECACE D BASKAT
r_mtr_ctrl_mrssk.c mtr_get_current_iuiw BHERORE

A7 : (float*) f4_iu_ad / U fBEER AD ZifERA >4
(float*) f4_iw_ad / W tHE R AD EHERA > 2
(uint8_t) ul_id / Motor ID

HA: L

mtr_get_vdc
A7 (uint8_t) ul_id / Motor ID
H A : (float) f4_temp_vdc /4 > /\—42 BIFEE

A VN—3 BREBEDER

=

r_mtr_foc_control.c

mtr_error_check
AA : (mtr_foc_control_t *) st_foc /R4 kLEIHIEERR A 4
HA: AL

IS—DER

mtr_current_offset_adjustment
AR : (mtr_foc_control_t *) st_foc /NS kILEITHEERR A 4
Ha: &L

BRAD EHBRENMSA T
v hERE

mtr_calib_current_offset
AH : (mtr_foc_control_t *) st_foc /NS kILEIEHEERR A 4
HA:aL

ERADEBRA LY k
B

mtr_angle_speed
AF : (mtr_foc_control_t *) st_foc /X% kILFHIEEEERR AL 242
HAh: L

HWBAE., EEDOHE

mtr_foc_voltage_limit
AA : (mtr_foc_control_t *) st_foc /NS kILKIEHEERR A 4
Hi: %L

HREEFIR

r_mtr_foc_current.c

mtr_current_pi_control
A A : (mtr_current_control_t *) st_cc /EFHIEHEEAERA 22
HA: AL

B PI il

mtr_foc_current_decoupling E e ]
AFA : (mtr_current_control_t *) st_cc /B EIHEE AR 2
(float) f4_speed_rad /[E$55%E
(const mtr_parameter_t *) p_mtr /E—4% /35 A — A AR
14
Ha: kL
r_mtr_transform.c mtr_transform_uvw_dq_abs UVW — dq EE{Z % iR
A7 : (const mtr_rotor_angle_t *) p_angle /1 4H & A E AR A (HExt i)

VA
(const float*) f4_uvw / UVW #7RA > &
(float*) f4_dq / dq EA7R 1 >4

HA: AL

mtr_transform_dqg_uvw_abs

A A : (const mtr_rotor_angle_t *) p_angle /& ERAEE AR A
VA
(const float*) f4_dq / dq #7RA > 42
(float*) f4_uvw / UVW $7RA >4

Ha: &L

dg — UVW EEiEZSia
(#faxt 2 #R)
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

5 3-7 50 [us]EHIEI Y AHBEHANETREE—E (2/2)

AA : (float) f4_duty u/U BZEFRE
(float) f4_duty v/V HZEHREE
(float) f4_duty w /W fBZEFRE
(uint8_t) ul_id / Motor ID
HAh:HL

T7AILEB BB E PUBELE S
r_mtr_volt_err_comp.obj | mtr_volt_err_comp_main BEREMELE
A7F1 : (mtr_volt_comp_t *) st_volt_comp /EEREMEEE
17N N G
(float*) p_f4_v_array /3 HHEEHEZEIIRA >4
(float*) p_f4_i_array /3 HBEFREFIARA >4
(float) f4_vdc /4 > /I\— 2 BREE
HAh:GL
r_mtr_ctrl_rx72t.c mtr_inv_set_uvw PWM duty %7€

r_mtr_bemf_observer.obj

mtr_bemf_observer
AF : (mtr_bemf observer t*) st bemf obs /G EEA T
Y—/\BERRAL 42
(float) f4_vd_ref / d B4 BEIES1E
(float) f4_vq_ref / q S4BEIES1E
(float) f4_id / d ShEFIRH &
(float) f4_iq / g BHEERARH B
HAa:HL

FERELS IV —/ A

mtr_bemf_calc_d

A7 : (mtr_bemf_observer_t *) st_ bemf _obs /ZEiEEEA T
P—/BEKRRAS R
(float) f4_speed_rad /R EEH# E B
(float) f4_iq / q BAE TR HE

H A : (float) f4_temp / d EhEEEEEH E(E

dEFEEEHEEBENE

mtr_bemf_calc_q

A7 (mtr_bemf_observer_t*) st_bemf _obs /FFEEA T
HP—\BEKRKRA 42
(float) f4_speed_rad EEEHEFENE
(float) f4_id / d SAEFRARH B

H A : (float) f4_temp / q BRI EEH FIE

qHFEEEHEBENE

mtr_angle_speed_pli

AF: (mtr_pll_est_t*) st_pll_est /& -
VA
(float) f4_phase_err /S fBERZ=
(float*) f4_speed (EEHTEIERA >4

HAh:GL

REHEERERRA
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KABBRBE—2DEUHY LAY FLFIE (4 E—45 Fl{H) RX72T K&
% 3-8 500 [us]|EHAEI Y ;AAH BB ANETEH—E
T7AILE ERME IR
r_mtr_interrupt_tim | mtr_foc_interrupt_500us 500 ps [AHEAEIY A HE A
er.c A7 : (mtr_foc_control_t *) st_foc /N4 FILEIHAEEARS > | TERESHOBKTSY
A
HAh: gL
r_mtr_foc_control_ | mtr_set_speed_ref REERENRTE

less_speed.c

AF : (mtr_foc_control_t *) st_foc /R4 kLEIHIEEERR A 4
H# : (float) f4_speed_rad_ref buff SEEEFESE

mtr_set_ig_ref
AR : (mtr_foc_control_t *) st_foc /NS kILEITHIEERR A >4
{71 : (float) f4_iq_ref_buff / q BERIERIE

mtr_set_id_ref
AH : (mtr_foc_control_t *) st_foc /NS kILKIEHEERR A 4
{7 : (float) f4_id_ref _buff / d BERIERE

r_mtr_foc_speed.c

mtr_speed_pi_control

A7 : (mtr_speed_control_t *) st_sc REHIEHEERRA 242
(float) f4_speed_rad /EI$5%E

H A : (float) f4_iq_ref_calc / q SERIESIE

HE PI il

r_mtr_opl2less.obj

mtr_opl2less_iq_calc
AH : (float) f4_ed / d BhEEEEEH EIE
(float) f4_eq / q B EX HEE
(float) f4_id /14— T > )L— T8 d EFRIESE
(float) f4_torque_current /A —F > )L— T8 b LY B
(float) f4_phase_err /fifHER 2
H 71 : (float) f4_temp_iq_ref / q ERIEHIE

OB LAYY &2 N
D q ERIETEERK

r_mtr_fluxwkn.obj

R_FLUXWKN_Run
AF : (Fluxwkn_t *) p_fluxwkn /38O HERIEERR A >4
(float) f4_speed_rad /[El§z:&EE
(const float*) p_f4_idq / dq BHERREER A > 2
(float*) p_f4_idq_ref / dq SHERIETIERA 4
H A - (uint16_t) p_fluxwkn.u2_fw_status /33D FRLIBD X T—
AR

55 o) LRl 10

r_mtr_opl_damp_c
trl.obj

mtr_opl_damp_ctrl
AR : (mtr_opl_damp_t*) st_opl_damp /A—F IL—TF 2 E Y
JHIEEERR, >3
(float) f4_ed / d EhEERREEH EIE
(float) speed_ref fEEEHE
H 7 : (float) f4_temp_damp_comp_speed (EEESHE~AD T 1 —
Ry {E

A—TFToN—THFELYS
HlfE
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KAMARBE—RDEUHLARY MLEIE (4 E—X )

RX72T &R

33 EUHLARY MKV 7 b7V OESE

KF7T)Vr—ay/— bRV I D7 CHEATAVYIOERE

—EERISRLES. FLTR—EI

lE. K7 F)5—23 0/ —bREY IR TFIZBH220 745 L—2 a3 4R FTTHII7O0FTEDH
ZRHLTVWET, —BICRBEDHWVIIOEZDFEMIZOVTIE, V—RO—FE#SHBLTLESLY,

% 3-9  “r_mtr_motor_parameter.h” ¥V OEEHE—&
T74ILE T4 E&ZA=E ERIE &%
MP_1_POLE_PAIRS 2 BxtE
MP_1_MAGNETIC_FLUX 0.02159f Wi [Whb]
MP_1_RESISTANCE 8.5f i [Q]
1 MP_1_D_INDUCTANCE 0.0045f d#+f >392 2R [H]
MP_1_Q_INDUCTANCE 0.0045f q#A VU2 UR [H]
MP_1_ROTOR_INERTIA 0.0000028f | 1 F+—< % [kgm"2]
MP_1_NOMINAL_CURRENT_RMS 0.42f ERER [A ('ms)]
MP_2_POLE_PAIRS 2 LETPoE-
MP_2_MAGNETIC_FLUX 0.02159f B3 [Wh]
MP_2_ RESISTANCE 8.5f i [Q]
2 MP_2_D_INDUCTANCE 0.0045f d#+f > F 922X [H]
MP_2_Q_INDUCTANCE 0.0045f q#A > F9 2R [H]
MP_2_ROTOR_INERTIA 0.0000028f | € F+—< % [kgm"2]
r_mtr_motor_ MP_2 NOMINAL_CURRENT RMS 0.42f FRER [A (ms)]
parameter.h "
MP_3_POLE_PAIRS 2 1Bt £
MP_3 MAGNETIC_FLUX 0.02159f W= [Whb]
MP_3 RESISTANCE 8.5f Ei [Q]
3 MP_3 D_INDUCTANCE 0.0045f d#+A V5042 UR [H]
MP_3 Q_INDUCTANCE 0.0045f q#A 792X [H]
MP_3 ROTOR_INERTIA 0.0000028f | €1 F+—+ [kgm”2]
MP_3 NOMINAL_CURRENT_RMS 0.42f EIER [A (rms))
MP_4 POLE_PAIRS 2 1Bxt 4
MP_4 MAGNETIC_FLUX 0.02159f W)
MP_4 RESISTANCE 8.5f i Q]
4 MP_4 D_INDUCTANCE 0.0045f d#+f 592X [H]
MP_4 Q_INDUCTANCE 0.0045f q#EA 52 UR [H]
MP_4 ROTOR_INERTIA 0.0000028f | € F+—3 % [kgm~2]
MP_4 NOMINAL_CURRENT_RMS 0.42f EHEI [A (rms)]
% 3-10  “r_mtr_control_parameter.n”” ¥~/ AE&HE—E (1/3)
T74IVE E—4 EZA=E E&EE e
_ CP_CARRIER_FREQ MTU 20.0f ) TRIRE [kHz]
CP_CARRIER_FREQ_GPT 20.0f F ) TRIEH [kHz]
CP_1_INT_DECIMATION 0 B L) AR5 = EI%K
CP_1_CURRENT_OMEGA 300.0f Bl R ER EIRE [Hz]
CP_1_CURRENT_ZETA 1.0f BRGHHRBERIK
r_mtr_control_ CP_1_SPEED_OMEGA_1 3.0f R 0 2R B R B R AR [HZ]
parameter.h 1 CP_1_SPEED_ZETA 1.0f EERERBERGRR
CP_1_MIN_SPEED_RPM 0 &INEE (BEWA) [rpm]
CP_1_E_OBS_OMEGA 1000.0f FEETHETEREFRKRE [Hz)
CP_1_E_OBS_ZETA 1.0f FEETHERRERE
CP_1_PLL_EST_OMEGA 20.0f MEHEREFEREE [Hz)]
CP_1_PLL_EST_ZETA 1.0f MEHTERBEZERY
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% 3-10  “r_mtr_control_parameter.h” ¥/ OE&H—& (2/3)

T74IE T4 E&ZA=E E&E w5
CP_1_ID_DOWN_SPEED_RPM 600 d MERETERERIAERE
(HeHA) [rpm]
CP_1_ID_UP_SPEED_RPM 400 d BERESEMEREERE
(#WA) [rpm]

1 CP_1_MAX_SPEED_RPM 2650 RRERE (HE#A) [rpm]
CP_1_OVERSPEED_LIMIT_RPM 3000 E#5EE T 5 —RE [rpm]
CP_1_SPEED_RATE_LIMIT 0.5f REZEHIRR[rpm/ms]
CP_1_OL_ID_REF 0.3f REREF d MERIERE (A
CP_2_INT_DECIMATION 0 2 A#HFEE EEE
CP_2 CURRENT_OMEGA 300.0f B bR E R EIREE [Hz]
CP_2 CURRENT_ZETA 1.0f 2 i il RIB = HR K
CP_2 SPEED OMEGA 1 3.0f HEH R EEERYE [Hz)
CP_2_SPEED ZETA 1.0f REHEHRBEERE
CP_2_MIN_SPEED_RPM 0 w=/EE (BWA) [rpm]
CP_2 E_OBS_OMEGA 1000.0f FREEHTEREFRKRE [Hz)
CP_2_E_OBS_ZETA 1.0f FEETHEHETREEGRH

5 CP_2 PLL_EST_OMEGA 20.0f MEBEHERERREKEE [Hz]
CP_2 PLL_EST ZETA 1.0f EH#ERBERE
CP_2_ID_DOWN_SPEED_RPM 600 d BERERIERERERE

(#WA) [rpm]
CP_2_ID_UP_SPEED_RPM 400 d MERETENERIARE
(BEHA) [rpm]
CP_2_MAX_SPEED_RPM 2650 RANRE (BHA) [rpm]
CP_2_OVERSPEED_LIMIT_RPM 3000 EI5EE T 5 —RME [rpm]
r mtr control CP_2_SPEED_RATE_LIMIT 0.5f EEZIEHIR [rpm/ms]
‘parameter.h CP_2 OL_ID_REF 0.3f KR d BIETIESE [A]
CP_3_INT_DECIMATION 0 B L) AR5 = EIEK
CP_3_CURRENT_OMEGA 300.0f Bl R E R EIRE [Hz]
CP_3_CURRENT_ZETA 1.0f BRGHHRBERI
CP_3_SPEED _OMEGA 1 3.0f EEHIHRERRRE [Hz
CP_3_SPEED_ZETA 1.0f EE I RBRERE
CP_3_MIN_SPEED_RPM 0 &INEE (BEWA) [rpm]
CP_3_E_OBS_OMEGA 1000.0f FEETHEETREFTRKEHY Hz]
CP_3_E_OBS_ZETA 1.0f FEETHERBERE

3 CP_3_PLL_EST OMEGA 20.0f M E#TEREFRRE [Hz]
CP_3 _PLL_EST_ZETA 1.0f MEHTERBEZERY
CP_3_ID_DOWN_SPEED_RPM 600 d BERESEBERBRE

(BHA) [rpm]
CP_3_ID_UP_SPEED_RPM 400 d BMERESEMERRERE

(BEHA) [rpm]
CP_3_MAX_SPEED_RPM 2650 RANRE (BHA) [rpm]
CP_3_OVERSPEED_LIMIT_RPM 3000 B35 E T 5 —FHE[rpm]
CP_3 SPEED_RATE_LIMIT 0.5f REZELHIRR[rpm/ms]
CP_3 OL_ID_REF 0.3f REREF d IERIERE (Al
CP_4_INT_DECIMATION 0 B L) AR5 = EI%K
CP_4_CURRENT_OMEGA 300.0f Bl R ER EIRE [Hz]

4 CP_4 CURRENT_ZETA 1.0f BRGHHRBERIK
CP_4 SPEED _OMEGA 1 3.0f EEHIHRERRRE [Hz
CP_4 SPEED_ZETA 1.0f EE I RBRRE
CP_4_MIN_SPEED_RPM 0 &INEE (BEWA) [rpm]
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% 3-10  “r_mtr_control_parameter.h” ¥/ OE&H—& (3/3)
T7AILE T4 E&ZA=E E&E w5
CP_4 E_OBS_OMEGA 1000.0f FREEHTEREFRIKRE [Hz)
CP_4 E_OBS_ZETA 1.0f FEETHETREEGRH
CP_4 PLL_EST_OMEGA 20.0f MEBEHERERREKEE [Hz]
CP_4 PLL_EST ZETA 1.0f EH#ERBERE
CP_4_ID_DOWN_SPEED_RPM 600 d MERETERERIAERE
r_mtr_control_ 4 (% A) [rpm)
parameter.h CP_4_ID_UP_SPEED_RPM 400 d BERIEDEME R IRRE
(%A) [rpm)
CP_4_MAX_SPEED_RPM 2650 RRERE (HE#A) [rpm]
CP_4_OVERSPEED_LIMIT_RPM 3000 [B#55& E T 5 —RfE[rpm]
CP_4_SPEED_RATE_LIMIT 0.5f REZEHIRR[rpm/ms]
CP_4_OL_ID_REF 0.3f R d MERIERE [A]
% 3-11  “r_mtr_inverter_parameter.h” YV OEE—&
T7AILE T4 E4ZA=E EEE w5
IP_1_DEADTIME 2.0f Ty R&A L [us]
IP_1_CURRENT_RANGE 25.0f Bit AID &R [A] (p-p fE)
IP_1_VDC_RANGE 111.0f | 41 Y= BREE A/ID TR (V]
1 IP_1_INPUT_V 24.0f A VN—2 ANEE [V]
IP_1_CURRENT_LIMIT 10.0f BERY I v ME [A]*
IP_1_OVERVOLTAGE_LIMIT 28.0f BEXU I ME [V]
IP_1 _UNDERVOLTAGE_LIMIT 14.0f BEEXY v ME [V]
IP_2 DEADTIME 2.0f Ty REAL [ps]
IP_2 _CURRENT_RANGE 25.0f B AID &R [A] (p-p {E)
IP_2_VDC_RANGE 111.0f | 41 Y\—S BREE AID TIREEHE [V]
2 IP_2_INPUT_V 24.0f A N—2 ANEE [V]
IP_2 CURRENT_LIMIT 10.0f @ERY T v ME [A
IP_2_OVERVOLTAGE_LIMIT 28.0f BEEY I v ME [V]
r_mtr_inverter_ IP_2_UNDERVOLTAGE_LIMIT 14.0f EEEY = v ME [V]
parameter.h IP_3_DEADTIME 2.0f TY FZ2A L [us]
IP_3 CURRENT_RANGE 25.0f B AID ZHEE [A] (p-p {B)
IP_3 VDC_RANGE 111.0f | 41 YI\—S2 BREE A/D THEE [V]
3 IP_3_INPUT_V 24.0f A N—FANER [V]
IP_3 CURRENT_LIMIT 10.0f BERY Iy ME A
IP_3 OVERVOLTAGE_LIMIT 28.0f BEEY I v ME [V]
IP_3_UNDERVOLTAGE_LIMIT 14.0f EEXY v ME [V]
IP_4 DEADTIME 2.0f Ty R4 L [us]
IP_4 CURRENT_RANGE 25.0f Bi AID &R [A] (p-p fE)
IP_4 VDC_RANGE 111.0f A UN—3 BRERE A/D THREEH [V]
4 IP_4 INPUT_V 24.0f A VN—FANER [V]
IP_4_CURRENT_LIMIT 10.0f BERY Iy ME [A]*
IP_4 OVERVOLTAGE_LIMIT 28.0f BEFEYU Y ME [V]
IP_4 UNDERVOLTAGE_LIMIT 14.0f EEEU v ME [V]

Cx] *

Uy MEROEBRBEANCEHLETY,
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% 3-12  “r_mtr_config.h” YUV OEE—E
T7AIE E4ZA=E EEE e
RX72T_MRSSK — MCUZERT Y AER
IP_MRSSK — AVN—2ERTIVOESE
MP_TG55L — E—2BERTIVOER
CP_TG55L —
CONFIG_ BOARD_UI T4k UILER
DEFAULT_UI ICS_UI : RMW O Analyzer Z#|f L= Ul
BOARD_Ul : /R— F Ul
FUNC_ON 1 Enable
FUNC_OFF 0 Disable
DEFAULT_LESS_ | FUNC_ON oY LRYY B2 0B
SWITCH
r_mir_config.h | DEFAULT_FLUX_ FUNC_OFF 55 O LA {5
WEAKENING
DEFAULT VOLT_ | FUNC_ON BIEREWHE
ERR_COMP
DEFAULT_ FUNC_ON F—ToN—TFoEL T
OPENLOOP_
DAMPING
GAIN_MODE MTR_GAIN_ g4 UE—FK
DESIGN_MODE | MTR_GAIN_DESIGN_MODE : PI ¥4 V&t E— K
MTR_GAIN_DIRECT_MODE : PI ¥4 VE#AHE—FK
MOD_METHOD MOD_METHOD_ | Z#AX
SVPWM MOD_METHOD_SPWM : E8%KZ R
MOD_METHOD_SVPWM : ZERIR % kJLZEER
% 3-13  “r_mtr_common.h” XY OE&HE—&
T74I% E&7A=E EEE e
1:TFU O— F{EHA
r_mtr_common.h MTR_TFU_OPTIMIZE 1 0. EBES 4TS5 a— RER
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\
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3.4.2 50 [us]FEEAEI Y A A ALEE

< 50[us]E#AE Y A A iR )

UHR - WARERRH

A4 oN— 2 BREERH

BRA 7Y FRE
VIEREH

[INACTIVE MODE]

SYSTEM MODE

[ACTIVE MODE]

(5t 52P]
B 74y HEHER TRE

FHEET]

UVWHER=>dgsER LS U# - WHERA 7t v MAIERE

ERPIHE

FETF s

EEHIRANIE

doEEE=>UVWHEELH

BEREME

PWM duty BEH

PWML R A ®E

<& @
<

e

3-8 50 [us]AEAEIY ;AAME T A—F v—
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3.4.3 500 [us|EHAZ Y A A JLEE

< 500 [us] FEHAZEI Y iAAH 028 >

500 [us] & Y A A RLIE R
(E—4 15 0E)
500 [us] Bl Y AA LR
(E—4H25 1)

500 [us] BV :AANIBRE S
(E—4350HE)

500 [us] &I Y A AL I2BE £k
(E—42 45 038)

< END >
< 500 [us] Bl Y A A 0IEREEL >

SYSTEM MODE

[INACTIVE]

[ACTIVE]

[MER77 AR FE

HE QATHRIRELPFALE

[INIT MODE] /\ [DRIVE MODE]

RUN MODE

[Et5H]

BiRA 7ty MEREZ TR B3R B 1R T B

EERE E S ERE

HEET) |

qEMERE TR
BOOT MODE~

dEERIE S ERE

v

[—EBE— FUS

dBERETE— FHED

T—H]

DRIVE MODE~

v

v

A A

C e

\ 4 HEEMDEnable/Disable &t Y & Z A[8E

3-9 500 [us]E#AZRIYVAAREIO—F v¥— k
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344 BERBZELEIYAHNIE

BERBEEIYRAA L. K7 TUS—23 0/ — ARV I b2 T7I2HEITS PWM B ARFDNLA >
E—4 U RHIEEHTHD POEHHFDILETAY Ty URHEE., H LLIETHALNIVEHEREMEICKDHE A
ERREBICRET IEIYIAATT, T0EH. KRBV AHLEOETEIAR R TIXEEZ PWM B AfHFIE
NAAVE—FVRARKREIZE>TEY ., E—F~OHAEIFLLTLET,

E—AIIHIET B POE#HIGF—EE3K 3-14 [TRLET,

< BERBRHEYAH 0 >

PWMH i 7 A1

NAAVE—F L ZIKEEDFRRR

ST

X 3-10 ETFRHEHEIYAALE I O—F v—F

% 3-14 E—4 POE#iHFXIh—

ET—4 POE#ikF Y AHER
1 POEOH OEIL
POE4# OEI2
OEI5
3 POE12# *CSR7.POE12F 75 5 T Ik
4 POE14# oEb
{CSR10.POE14F 75 5 T Ik
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4. EF—A3FHIEEFEZIEY—IL [Renesas Motor Workbench ]

41 ME

AK7I)r—o 320/ — bRV 7 bz 7 TlE, E—2HI#HBAFZIE Y — /L Renesas Motor
Workbench) a1 —H4 >4 7z —X ([EEs{Zi1LiIES. EEEERSE) L LTHERALET . FRAER
EDEEMIE TRenesas Motor Workbench 1—H—X<v=a7J)L] 2SRBLTLFEELY,

E—A $|HEIF X 12 Y — )L TRenesas Motor Workbench] (883t WEB B4 LU AFLTLEELY,

Main Window

Analyzer Window

Control Window

4-1 Renesas Motor Workbench 4}

E— X HIHEARKTIE Y —)L [Renesas Motor Workbenchl D{FELYA

Y—ILTFAaY all =0 ) vy LYy—I)LERBHT S,

Main Panel @ MENU /A—M 5., [RMTFile] — [Open RMT File(O)] & &R,
TOPT I R ITHILED “ics” THILFRAIZHSD RMT 7 7 1 ILEHRHAL,
“Connection” @ COM Tt iz¥ v bD COM Z:EIRT 5,

Select Tool HL® ‘Analyzer’ "2 %% 1) w4 L. Analyzer BEEBEE ZR <9 5,
“4.3 Analyzer BEREIREHI” ZRICE—X ZEEBISE S,

OO O
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4.2 Analyzer #EEAEH—%

Analyzer 1—H A4 V3 J 1 —AFERABOANAEH —EZR4-1LITRLET., 4H. ThoDEH~DA
FHHE(F com_if t #:&KD * 27\ ul_enable_write [Z g_ul_enable_write &R CIEZEZAAEEAIC
[Middle Layer] RDXIET HEMARBREN., E—2HEFEREINET, L. OBVFHTLNF-EH

(¥ ul_enable_write [CI&FLFH A, FHLGEREAEICOVTII 43 ZSRBLTIEZEL,
£ 4-1 Analyzer EEANAZ#H—E

Analyzer #EEA T RAZEH 4 i
com_ul_sw_userif (¥) uintg_t A—HPA R ITT—RARLYF
0: Analyzer 8 (T 4L 1K)
1: R—FKEA
st com_1 com_if t ET—4 1 FA#MEEA DB ER
st_com_2 com_if_t E—42 2 ARBEANBER
st_com_3 com_if_t E—4 3 FAEEA DigER
st com_4 com_if t E—4 4 AEEA DS
com_ul mode_system_motorl uint8_t E—2 1ART—IEHE
0: AbyFTE—F
1: 5VE—F
3:tvk
com_ul_mode_system_motor2 uint8_t E—R22HART—+EHE
0: Ry FE—F
1:5VF—F
3: kv
com_ul_mode_system_motor3 uint8_t E—A23HART—IEH
0: AbYyTE—F
1:5VEF—F
3: kv b
com_ul_mode_system_motor4 uint8_t E—R4RARXRT—EE

0: AbyFE—F
1:5F—F
3: kv b
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& 4-2 com_if tEBEREEAN-F (1/2)

com_if_t #EHEA N\ B NE

ul_direction uint8_t &5/ M

0:CW

1: CCW
s2_ref_speed_rpm uint16_t HERDIE BWA) [rpm]
u2_mtr_pp uint16_t Bt 45
f4_mtr_r float i [Q]
f4_mtr_Id float d#( > F9 2R [H]
f4_mtr_Iq float q#Af AV 2R [H]
f4_mtr_m float Wi [Whb]
f4_mtr_j float A4 F—2 % [kgm"2]
u2_offset_calc_time uint16_t BRA 7ty MEFERR [ms]
f4_speed_rate_limit float REEESRAEBRIE (EXA) [krpm/s]
u2_max_speed_rpm uintl6_t EERKME EHA) [rpm]
u2_id_up_speed_rpm uint16_t d BMERESEMERIEE EWHA) [rpm]
f4_id_up_time float d BERIESEMERRM [ms]
f4_ol_ref_id float F—TF I —THIEEE d BERIERTE [Al
u2_id_down_speed_rpm uint16_t d BERESEREREERE GEWA) [rpm]
f4_id_down_time float d MERESERERRE [ms]
f4_speed_omega_1 float IR E HIH R EH EIRE [Hz)]
f4_speed_omega_2 float R HI1H R EH EIRE [Hz)]
f4_speed_zeta float REHEHRBEZREK
f4_current_omega float ERHEREEFREK [H)
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& 4-2 com_if tHEBEREELAN-F (2/2)

com_if_t #&EE A N it AE

f4_current_zeta float BRHIHRBEEREY
f4_e obs_omega float FEBEHETREFTRIKY HZ]
f4_e obs_zeta float FEETETREAEZREN
f4_pll_est_omega float MEHEREFERE [Hz]
f4_pll_est_zeta float MEHTERBZRYK
f4_id_kp float d BER PI FIELE 74 >
f4_id_ki float d B PI HIHER T A >
f4_iq_kp float q BER PI FIELLE A >
f4_iq_Ki float q BRE R Pl HIEES T A »
f4_speed_kp float HE Pl HIEIEAT 1 >
f4_speed_ki float HE Pl HIEERTA >
u2_speed_limit_rpm uint16_t REBBIS—FEE EWA) [rpm]
f4_nominal_current_rms float EHRER [A(rms)]
f4_switch_phase_err_deg float oY LRAFIEYIY B X ATEeRifEiRE (BEXA) [deg]
f4_opl2less_sw_time float oY LAY B X NEER [s]
f4_ed_hpf_omega float d EiEFREERE HPF A v b4 JEKRE [Hz)
f4_ol_damping_zeta float F—=ToIN—TFEUE L THIEEERE
f4_ol_damping_fb_limit_rate float F—TION—THEVEVTHE T4 — RNy Y1) Iy bE
f4_phase_err_Ipf_cut_freq float RIFAZRE LPF Wy b Z RIS [Hz)
ul_less_switch uintg_t oY LAY Y BEZNE

0:ON

1: OFF
ul_flux_weakening uints_t 55 SO R SR Il 1

0: ON

1: OFF
ul volt_err_comp uintg_t BEREMWHE

0:ON

1: OFF
ul_openloop_damping uint8_t F—=ToN—TFUETHIE

0:ON

1: OFF
ul_enable write uints_t EHEETH]Z I

(g_ul_enable_write R CEZEZRAALGEITEEAAHT)
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RIEHLARY Hlxﬁﬂ]ﬁﬂd)ﬁlﬁbnﬂﬂﬁ’é'_:ﬂ@! BRATLHIELEDEVRBERERAIISRLEY. F
f-. TELGEERERD—EZR4-4ITRLET . Analyzer iRETRBERTT AEPCERDEZHAH AT
[ZEFICLTLEEN, —EIZBVEROFHFMRIZOVTIHY—Ra—FESRBL TS,

R 43 EUHLARY MLEIEHEER—

BERL it} AR
g_st foc_1 mtr_foc_control_t T4 1 AREGEEER
g_st_foc_2 mtr_foc_control_t E—4 2 FEREHEEER
g_st_foc_3 mtr_foc_control_t E—4 3 AREHEEER
g_st _foc_4 mtr_foc_control_t E—4 4 FAREHEEER

& 4-4 mtr_foc_control_t BEEAREEA VNG —

mtr_foc_control_t BU4&:&E K A 2 /\£ it AE
st_cc.f4_id_ref float d BERIERE [A]
st_cc.f4_id_ad float d BEREHIE [A]
st_cc.f4_iq_ref float qEERERE [A]
st_cc.f4_iq_ad float qEERRHE [A]
f4_iu_ad float U MBERKRHE [A]
f4_iv_ad float V HERKRHE [A]
f4_iw_ad float W HHERZELE [A]
st_cc.f4_vd_ref float d BEEIERIE [V]
st_cc.f4_vq_ref float qEEEERE [VI]
f4_refu float UHHEEERE [V
f4_refv float VHEREERE [V]
f4_refw float W HHEBEIER{E [V]
f4_modu float U tBZER =
f4_modv float VP SHHES
f4_modw float R R SHHES
f4_ed float d EEEEEEHTEME V]
f4_eq float qEEEETHTEE V]
st_rotor_angle.f4_rotor_angle_rad float HWiEALEHEE (EXA) [rad]
st_sc.f4_ref speed_rad_ctrl float REESHE (EXA) [radls]
st_sc.f4_speed_rad float REHTEE (BEXA) [radls]
f4_phase_err_rad float fIfERZE (BXA) [rad]
u2_error_status uintl16 _t IS—XAT—A2 X
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4.3 Analyzer ##aEI2/EHI

Analyzer #EEZFRAL. E—2ZRETHHZEUTISTRLET, BIEE.
[Renesas Motor Workbench 1—H—X<v=a27JL] 28BLTLE

ERS
JAN

“Control Window” MDEf#(%.

o E—AZMEEREIESLH (UTICE—21DBHEEHMALET, )

Téo

0O © ®e o

“Control Window” T1TWL\E

“com_ul_mode_system_motor1”, “st_com_1.s2_ref_speed_rpm’, “st_com_1.ul_enable_write"d
WP F T v I"BA- TS EEHRT 5,

B R EEREE % st_coml.s2_ref_speed_rpm D [Write[{RIZAHT 5,
“Write"R 2 > Z 19,

“Read’7R% & # L THEMD st_coml.s2_ref_speed_rpm”, “g_ul_enable_write”®d[Read]## & FE:2

MCU HDZEHUE~NRMB &t 518, “st_ coml.ul_enable write’ @ THEER L 1=,
“g_ul_enable_write’ R LiEZANT %,
“com_ul_mode_system_motorl’M[Write]f#d1Z“1"Z A H T %,
“Write"’R 2 > 2 9,

@Click“Read”button

BGWrite(“0”or“1”)

@@Click“Write"button
\\Cuntrul Window / o = | =
Hf Read I 0 Writekﬁgﬂ Commander[ ;User Button ﬁ_ﬁtatuslndicalor |
Variable Data | Variable List | Alias Name (DCheck
Variable Mame Data Type Scale W Write MNote Select
com_ul_mode_system_motor1 INTE Qo 0 1 (""'" [
st_com_1.52_ref_speed_rpm INT16 Qo 2000 2000 AN [l
st_com_1.ul_direction UINTS  |Qo o [Of T\ [ O
st_com_1.u1_enable_write UINT8 Qo 0 1 \ O
g_ul_enable_write UINT8 Qo 1 \ 1
uints  |qo  |OJ Olo \C
uints  |ao |0 Olo \
T R = I~ r\

L—

@Write reference speed

®Write“1”

4-2 E—AEEDFIE

LTFIZE—4 1/2/3/4 THERATEHERLET,
K45 EE—L2BOEHETH

41

E—42

£T—43

E—44

com_ul _mode_system_motorl

com_ul mode_system_motor2

com_ul _mode_system_motor3

com_ul mode_system_motord

st com_1.s2 ref speed_rpm

st com_2.s2_ref speed rpm

st com_3.s2_ref speed_rpm

st com_4.s2_ref speed _rpm

st com_1.ul enable write

st com _2.ul _enable write

st com _3.ul _enable write

st com _4.ul _enable write

g_ul_enable_write

—

—

—
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KAMBRPE—ZDEUH LAY FLEIE (4 E—42FIE) RX72T E4&4R

o E—AFEFEILEES (UTICE—Z 1DEEFHBELET, )
@ *“com_ul_mode_system_motorl”D[Write]{RIZ“0"F A DT %,
@ “Write"’R32 VU E=H]T,

XE—4 2 (& com_ul mode_system_motor2, E£—# 3 [& com_ul _mode_system_motor3d, E—%4 4 1L
com_ul_mode_system_motor4 (27 Y £5,

@cClick“Write’button

/

Control Window EI = | &2

l ﬁf"--Read [ 0 Write [ §§== Commander[ ‘User Button | AStatus Indicator ‘

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale R? Read W7 Write MNote Select

» 7. %4

com_u1_mode_system_motor1 |INT8 |QC' ||1 | |O 1| ! L1 @Wnte 0
. - E I - | - =1 =1 =

4-3 E—FFILOFIR

o tFE-TLELE (TF5—) HEDLE (LUTFICE—F2 1DBZEZHALEFT, )
@ *“com_ul_mode_system_motorl”D[Write]{RIZ“3" &% A DT %,
@ “Wwrite"’R32 V=T,

XE—4 2 (& com_ul mode_system_motor2, E£—# 3 I[& com_ul _mode_system_motor3d, E—%4 4L
com_ul_mode_system_motor4 (27 Y £5,

@)Click“Write”button

Control Window L -f EI =] E3

l [ff"--Read [ ‘f Write [ §§== Commander[ ‘User Button | .._.Status Indicator |

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write Note Select

com_ul_mode_system_motori |INT8 |QO ||2 | |3 (+—-|—E_— ®Wﬁte“3”

4-4 I S—MRBROFIE
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RX72T E&E#R

4.4 User Button H#REZ2/EH
User Button #gEx AL, E—42 #BETBHELTIZRLET,

o E—RERHILHAMNFLTD
A5DESITBHETAHET, REVERT LI LFUESNYEDYET,

R == =]

Motorl Start/Stop

i

Execution Nao. o
Execution Mo Sequ Variable Mame Command Value Display Description
0 [0 |eom_utmede_system_motort |write E |Hige  |stant
[0 Jcom_ut_mode_system_motor1 |write [o [Hige [stes

4-5 E—A@EE =1k

HKERFE—F 1DIFEETT, E—4F 2(& com_ul _mode_system_motor2, E—4 3L
com_ul_mode_system_motor3, £—# 4 [& com_ul_mode_system_motor4d [ZiE Y E£F,
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o RERSTELERT D
46 DEIICHRETH_ET, EEERSEAANL, REIVERT L TEEESNEETEET,

(=]l =

., User Button <Speed Control matart >

Speed Control motor

Execution No. 0

Command Value Display Description

Execution No Sequence No Variable Name

0 5 st_com_1.s2_ref_speed_rpm |Write 2000 Hide
0 1 st_com_1.ul_enable_write [Write 0 Hide
0 2 st com_l.ul_enable_write |Write 1 Hide

X 4-6 REESTOER

LTRICE—%R 1/2/3/4 THATHEHERLET,
x4-6 FEE—FEBEOFEALEHN
E—43 E—424
st com_4.u2_ref _speed rpm
st com _4.ul _enable write

E—41 E—452
st com_1.u2_ref speed rpm st com_2.u2_ref speed rpm
st com_1.ul _enable write st com _2.ul _enable write

st com_3.u2_ref speed _rpm
st com_3.ul_enable write
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RX72T E#&iR

5. BlET—%4
5.1 ERENKRH

E—2 4 DZREBICEBE L-SHEEOEBAEFE LT, EFEFREY q HERBRIC OV TERIHDRE E U
TIZRLEY, SERERT—2 LT, EDREBKE. EERREBIKRMG. BERBESHKBZIRISRLE

TO

[
Scope Window

®E
Mar  Zooml Zoomd 2000rpm
| Swve  Load AN -@Single Bmm : ka&pmrz Triggered  Acquiring Data ) 2000rpm
..... Ot | $00.00m T Moz Siage ~ Lage M v towrte CHE v Level (20000 £ Position |$20,00m Acttve Channel 21
— 5 : . 2000rpm
L 2000rpm
.:.-r-""’
o EB 50 ValDiv
4
g_st_foc_1.st_cc.f4_speed_rad
g_st_foc_2.st_cc.f4_speed_rad
4 g_st_foc_3.st_cc.f4_speed_rad
g_st_foc_4.st_cc.f4_speed_rad
Tna /O | %00 00m o Mose |Singa lage Eie Sowrce CH1 W Level 2000 o Posmon (540, 00m Acttve Channel 5
-

TE 100m Val/Div

g_st_foc_1.st_cc.f4_iq_ad
g_st_foc_2.st_cc.f4_iq_ad
g_st_foc_3.st_cc.f4_iq_ad
g_st_foc_4.st_cc.f4_iq_ad

1
500ms/Div
X 5-1 EEIRFERENKR (1/3) (E—42 1. E—2 2. E—423. T4 4)
[/ sope ke wE
Mam  Zoom!  Zoomd
Swve | Load v@s-‘gle [ poubte G!{apebplwe Triggered | Acauiring Dot - 2000rpm
Tima, Do Icm_':u- .:'I.Innn fingls | foge Risa 4 Goums [CHI w ..,.u;:'co_c'_ [+ Posinan _u_o_éo— Fative Channe] K1 2000rpm

Tima/Tw (500.00m Mode Gegls v Gsge Rl v Source CH1 v| Level (1000 % Fousen (540.00m Active Channd! =

LB 50 VallDiv

g_st_foc_1.st_cc.f4_speed_rad
g_st_foc_2.st_cc.f4_speed_rad

TE 100m Val/Div

g_st_foc_1.st cc.f4_iq_ad
g_st_foc_1.st_cc.f4_id_ad
g_st_foc_2.st_cc.f4_iq_ad
g_st_foc_2.st_cc.f4_id_ad

bt
500ms/Div

X 5-2 FEEIREREEA (2/3) (E—42 1. £E—4% 2)
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Msn  Zoom! Toomd

Sove |Lowd AN ~@Smgl: [ ouse nknp!(apmu Triggered  Acquiring Dats
TimayDie | 430,00m 5 Moss (Sings | Cage R v Sowes OM1 W Liwl 3000 % Popmen [12000m Acther Channel &3
-
- i
¥ e o ey sl
e
et
et
e

= Poamen [540.00m

Agrive Channel 213

BRE
2000rpm
2000rpm

LE 50 ValiDiv

g_st_foc_3.st_cc.f4_speed_rad
g_st_foc_4.st_cc.f4_speed_rad

TE 100m Val/Div

g_st_foc_3.st_cc.f4_iq_ad
g_st foc 3.st cc.f4 id_ad
g_st _foc_4.st_cc.f4_iq_ad
g_st_foc_4.st_cc.f4_id_ad

e

500ms/Div
X 5-3 FEEIRERFER (3/3) (E—42 3, E—4% 4)
e e
{5} Score Gt | acauiring ot ] 1000rpm

adh [ | sogie ] Double

Fimafow | 30.00m = voan |mae tape ok Sturta [T Lot 0.0 * posinen [10.00m

-

Aztive Channel 218

Active Channel a1

T - $2.60m
omie 0

i+ ST -000
Man | BSTE12E-002
aug - £ 2267008000

LB 50m Val/Div

g_st foc 1.st cc.f4 iu_ad
g_st_foc_1.st_cc.f4_iv_ad
g_st_foc_1.st_cc.f4_iw_ad

1
10ms/Div

5-4 E—% 1 EEREEK
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RX72T E#&iR

Msn  Zooml Zeomd

®E

: Lo

Tima/Bis [100

Tima/Div

Load Am

% @Sulqle Foouste

-

T

%! Mose Singls | fage Fall v fosece |CHEE v Lewel

16000 (S P— -

GS(ape Caphure Trigzered | Acauiring Ootn

active Channel 123

— .

100

E\h“mu_dx”JWf

1000—-2000—2000 rpm
1000—-2000—2000rpm

LB 100 ValDiv

g_st_foc_1.st_cc.f4_speed_rad
g_st_foc_1.st_cc. f4_ref_speed_rad_ctrl

-

o Mode Single o~ Bage (Fall v Seore

CHIZ w | Lavel 16000

* Pesimon [100

TE 100 Val/Div

g_st_foc_2.st_cc.f4_speed_rad

Lt
1s/Div

& 5-5

BIERERENR A (1/2)

(E—% 1. E—%2)

Scope Window
Man  Zooml  Feom?

S

Load AN

Tima/Die 100

- @quk- Bix...m.—

o Mude [Single

S

v Bdge [Fall v Beweee €HI7 v Leval [160.00

o TR e ——

* Pasinen [100

Actie Chonnel 827

“%MMNM"*HKMM#’

BE
1000—2000—1000 rpm

LB 100 ValDiv

g_st_foc_3.st_cc.f4_speed_rad
g_st_foc_3.st_cc. f4_ref_speed_rad_ctrl

Mods Single | fags

Fall v Sous £H27 % Leel (16000

= posmen 100

Arteee Channel 829

TE 100 ValDiv

g_st_foc_4.st_cc.f4_speed_rad
g_st_foc_4.st_cc. f4_ref_speed_rad_ctrl

1HEh
1 s/Div

X 5-6

BIERERENR A (2/2)

(E—%2 3. E—%4)
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5.2 CPU &7

ARVRTLETED CPUBREZUTICRLEY, ROT—FEUTOFHTHESELEEERYE
ED

- CPU 2 O Y RiR# : 200 MHz
- PWM & v |) 7 BlIR# : 20 KHz

% 5-1 CPU&T®f

A0 TR A% R [us] =RE BT
500 ps [EEAEAH 21.2 %1 1.32 %2
E—4 1 PWM EHEAH 8.36 16.72
E—4 2 PWM BEEAZA A 7.36 14.72
E—4 3 PWM BEHEAH 7.26 14.52
E—4 4 PWM BEIHAEAH 7.24 14.48
CPU AT 61.76

Cx] 1. PWM B#IELAA (LEEAH) ZEALEKREITY,
2. BEFYAHAEER L-LNERHKIYEH LEZERETT,

5.3 ROM/RAM =
KORXTLTOHOROMRAM FHEIFLTOREY TY,

% 5-2 ROM/RAM {#HE

Y4 X
ROM 33.8KB
RAM 13.5KB
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HAECHERALEDFESEE
CITlE, /M aVERLRISERAT S MEALOEESHE] (COVWTHALET ., EHOEALOFEFEICOVNTIE. ARF1 AV MELUTY

ZHALTYIT—rESBLTIESL,

1. HEIAE
CMOS #RNHM Y FEVOBIEBHERHLZDLMATTHE S, CMOS RRFHRVEHERICK > THY — MEBBIEZE LD LAHY FT, EffOR
FORICIE, SHABFRABISERL TV IEEHD FL—PIHI Uy —R BEMHOBEH. EBY/—RALGEEMAL, AL TIREICET7—
REBLTLESL, TIRFYIRLEICKBLEY., HFEMoLY LBEVTSEEL, £z, CMOS BRFERE LIAR— FIZDOWTLRAKDEK
WE LTS,

2. BEREBEABOLE
BEREART, RROKEFTETT, BRFABICE, LSIONBERORKETTEETHY .. LR IDBREPLEFIHFOREETETT . S
ey MEFTY Y b IEGOBE, BREAND Y Y FAEMICHE2ETOHM. HFORBIIRETEERA. BHIC. RE/D—F >
DEy bMEREEERLTY Y T 2ERDESE. BEREANS YUY FOMNSZ—FEEBEICET Z2ETOHM. HFOREFRIETETE=EA,

3. BREAIBICBITIANES
LHZUBOERNA TREOLEIS, ANEELARNTLT Yy TEREANLGNTLEED, AREBOLARATLT v TERIALOEREAIC
&Y, BEEESISECLEY. REERSIRNATRFELESERLYTEIHEENHYET, ERPIC TERA IBICETIANES] (2210 T
DEBOHLHHERIE. TORBEFH>TLIEEL,

4. KREMAHFONE
KERAHFE. TRERHFORE] (TH->TRELTLLEEL, CMOS #EDAHNHFDA VE—F VR IE, —fRIC. N (A VE—F VR EHS
TWET, RERGHFEFBRETERSE L. FERRICKY . LSIFBO/ 4 XAEMEh, LSIRBTEEEFRATINY . AHES LBH
SNTHREFEZRITBASHY ET,

5. ZOv9%5I221T
Dty bEE, 7Y HRRELER. Uty FEBRLTLESD, 7RYSLARTHOI/ OV IO YEZIRE. YYBILEIOvINRELE
BICPIYBRZ TSN, Yty bE SMBRIRT (FEOBREKRER) 2RV 0y ) THEZEKRT VXA TLTE. 70V IN+HRRE
Lz, Yty FEBIRLTESY, £, 7055 L0OEFF THBRIRT (FEMRIRER) #AVV=-7097(YYBZLEHEE, Y1Y
BRAEOIOYINTRRELTHLEYIYBZ TS,

6. ANmFOEMKKE
AN/ A XORFRIZEDBEREATRBEORECHYFETOTEEL TS, CMOSHRDAAN/ 4 XZ EITEEL T, Vi (Max.)
5V (Min.) ETOEEICEEFEDILSHIBET. BBELZSIEECITBIADSHYET, ADLALHLEEDHEEELLAA. Vi (Max) M Vi
(Min.) £TOBEEEERT I2EBHHMPICF YA T/ A XGENALLBNKSICERALTLEEL,

7. UY—TF7FLR (FHEE) 077X &L
DH—T7 LR (PH5EE) OF7 I EREZELET. 7 FLREHICIEK, FROMEMERICEYFTOIATNS UF—TF7 KLR (FH%E
) AHYET, ChDDT7 FLREFIEALEEZDEEICOVNTIE, BETEFHANDT, PV EALBVESIZLTLESL,

8. HSHOMEEIZOWNT
HEQORGDIEMKIERETLHHEE, HRBLZILICVRATLIHEAREERL CTLEEWL, ALIL—TOIAIVTHEENES L, TFY
VAAEY, LATIRRE—UOMELREICEY, BERUBFEOHE T, HEE. BEv—C0. /A XME. /A XEHELENRLZLHHEN
HYET., RENESHRITEFTTIHEE. BRORUBTLITVRTLIHERBEEREL TIEELY,
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