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9% & . FSP Configuration 2 4 > KONKRRENET,

@ Motor7-70- (QE) X

# @) QE for Motor

[~ ¥ HAL/Common
& g_ioport VO Port (r_ioport|
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Stacks Configuration oot
'3 HAL/Common Stacks @ | New Stack » =

e Project Content

@

& g_ioport VO Port

@ Motor Sensorless Vector Control (rm_motor_sensorless)
(r_loport)

@

<

@ Motor Speed Controller (rm_motor_speed)

4 Motor Current Controller (rm_motor_cu

® @
-
1 1
$ g_timer3 Timer, % Add Position Module | | 4 ADC and PWM Modulation (rm_motor_s
Low-Power (r_ag! [Optional]
@® @
I

L

# g_adco ADC Driver on
r_adc b

)]

% Add ADC
support 1:
[Option]

Summary BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components
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Stacks Configuration
Generate Project Content
HAL/Common Stacks & New Stack > ) Remove
Threads
=
~ & RAL/Common “+ Motor Sensorless Vector Control (rm_motor_sensorless)
48 g_ioport /O Part (1
4 Motor Sensorless Vi G) (0]
4 g_poeg0 Port Outp| ry
4 Motor Speed Controller (rm_motor_speed) [4 4 Motor Current Controller (rm_motor_current)
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@ g_timer3 Timer, %9 Add Position Module | | 4 ADC and PWM Modulation (rm_motor_driver) @ g_motor_angled
Low-Power (r_agt) [Optional] Motor Angle
(rm_moter_estimate)
@ @
ry ]
I I
< > @ g_adc0 ADC Driveron | | 5 Add ADC driver2 to @ Three-Phase PWM (r_gpt_three_phase)
rade b suppart 1shunt
[Option]
Objects ® @
T T
& g_timero Timer, & g_timerz Timer,
General PWM (r_gpt) General PWM (r_gpt)
@ @
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Summary | BSP |Clocks | Pins | Interrupts | Event Links | Stacks | Components
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7
7 = 7 7 .
L Motor Speed 5 L Motor Ci it Vv ADC and PWM
w*, otor Speec w*, otor Current Wy an
Controller id Controller Modulation Driver A >
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w
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Motor Angle Driver /|

|
T

Limit of Over Current [A] 167F
Limit of Over Voltage [V] 60.0F
Limit of Over Speed [rpm] 4500.0F
Limit of Low Voltage [V] 8.0F
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Motor Angle Driver

Limit of Over Current [A] L67F
Limit of Over Voltage [V] 60.0F
Limit of Over Speed [rpm] 4500.0F
Limit of Low Voltage [V] 8.0F
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Speed control period [s]
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Motor Angle Driver

Limit of Over Current [A] 1.76F
Limit of Over Voltage [V] 60.0F
Limit of Over Speed [rpm] 4500.0F
Limit of Low Voltage [V] 8.0F

Motor
Motor Sensorless Vector Control Settings
APl Info

W 707 x

Sensorless Vector Control (rm_motor_sensorless)
JO/iF1 E
~ Common
Parameter checking Default (BSP)

~ Module Motor Sensorless Vector Control (rm_m
~ General

Name g_motor_sensorless

Limit of over current (A) 1.76F
Limit of over voltage (V) 50.0F
Limit of over speed (rpm) 4500.0F
Limit of low voltage (V) 8.0F

Interrupts

4-8 FSP Visualization & FSP Configuration 05&&f
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Generate Project Content
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~ &? HAL/Common
42 g_ioport I/O Port (1]
& Motor Sensorless |
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“}+ Moter Sensorless Viector Control (rm_motor_sensorless)

4 g_poeg0 Port Outp|

4 Motor Speed Controller (rm_motor_speed)

@

4 Motor Current Controller (rm_motor_current)

@
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& g_timer3 Timer,
Low-Power (r_agt)

@

[Optional]

Y Add Position Module

& ADC and PWM Medulation (rm_motor driver)

@

@ g motor_angled
Motor Angle
(rm_motor_estimate)
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<

Summary |BSP |Clocks | Pins | Interrupts | Event Links | Stacks| Components

@ g_adc0 ADC Driveron | | G Add ADC driver2 to
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[Option]

@

@ Three-Phase PWM (r_gpt_three_phase)
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General PWM (r_gpt)
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#include
= #if (MTR_MOTOR_PARAMETER I= 1)
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definitions
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ef MOTOR_COMMON_CFG_MTR_R42BLD3OL3

T
d

#def: HOTOR_CFG_POLE_PAIRS (4)

#define  WOTOR_CFG_MAGNETIC_FLUX (9.011197)

#def: HOTOR_CFG_RESTSTANCE (1.3)

#def: HOTOR_CFG_D_INDUCTANCE (9.0013f)

#def:

Wandif /* MOTOR_

Wandif /* IHTR_MOTOR,

#andif /* R_MOTOR_TARGETMOTOR _C

<

#define HOTOR_COMMON_CFG_MTR_RA2BLDIOL3 * Default motor parameters : MOC
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]
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This licence agresment (Licence) is a leeal agresment between you

{Licensee or you) and Future Technology Devices International Limited of 2
Seaward Place, Centurion Business Park, Glaseow G41 1HH, Scotland (UK
Company Number SG136640) (Licensor or we) for use of driver software
provided by the Licensor(Software).

(B IRSUEIIRG QR WEIE V1S SIS WOl RENES 10, 1B TS |©

BAETHTIREES) ENRICP)

< E3(8) Sad

FIAR FSTDAYRR= 91 -F

THAR EFMNDAAR =) 25 —F OIS

SO = BT (W DI

y i —8 7 ARER BRI
BELU TR FT AR

1
F-ilEd.

FATIBICL DR BT

ool

FIARA BSOS ARN 9 -F

THRAR ESTROAAR - 2 —FORT

B3 E ELASOTr B —RA LA —bEnE bk

&, OOk ST ARBET ST, T AT ROREASHiH 25
Sl FEICGERIRE ERRa A

B34
w FTOI GDM Driver Pack..
s FTDI GDM Driver Pack.

frat]
(ERATEEE
ERTEET

Footl

4-25VCP K
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4232 Fa——Y A

IStart] 29UV THEE—ENBEERMBLES, Fa—Z 0T EDEIEE—FMFLL, Fa—
ZUTRRERTLEY,

® B
Please Input Parameter
Input Parameter
Select Parameter Input Value Unit
Rated Current 167 Al
Pole Pairs 4
Skip Kind
Function Skip  Value
Ld 0
Lg 0
Ke 0
Resistance [ohm] Set
—
P start

@) Parameter Input 23
Please Input Parameter
Input Parameter
Select Parameter Input Value Unit
Rated Current 1.67 [A]
Pole Pairs 4
Skip Kind
Function Skip Value
Ld 0
Lg 0
Ke 0
Resistance [ohm] Set
—_—
M stop
Getting Parameters... Ke
€2 Tune Window

E=2 FoR i

Parameter

Report

Input Value  Unit
Current control Omega 300

Hz
Current control Zeta 1 -

| Speed control Omega 5 Hz

] Speed control Zeta 1 -

| BEMF observer Omega 1000 Hz

| BEMF observer Zeta 1

Parameter Set

Output Header File

Reset

Scope

K 4-26 Fa—=25E1E
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4.2.3.3 BWHER

[Scopel 7wV T HEE—FBEPDORMBERRTHAENTEEY. RUNI 20U vI95E
E—A0EEZRIB L. [STOPI 20UV V T HEE— 2L EEZFLLFET, KEEREZRTIH5E
F. D942 F9BLD Tx]1 20Uy LTLES,

€3 Tune Window [s]ll=s] 23

Report
Parameter Input Value  Unit
Current control Omega 300 Hz Output Header File
Current control Zeta 1
Speed control Omega 5 Hz
Speed control Zeta 1 -
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 Reset
Scope
Parameter Set Exit

e

@ Scope <Drive Test> =F ]

Scope Result

Control
Operation Memory
You can select only one View.
Memory1
Drive Test v
Memory Save memo
Memory2
> RUN L
Memory Save memo
M 3
View Open S
Memory Save memo
@ RUN.<Drive Test> =

Scope Result

Control
Operation Memory
You can select only one View.
Memory1
R Memory2
Memory3
View Open 2

4-27 R HER
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4234 ~NySEIT7A4)ILHA

TRIDOEEY TOutput Header File] 9 ) w9 ddE. FAa—=VUIHEROCY—RAYEIT7A(I)L%E
HALET., RETHAESNT=T 7 1 JLIE src¥application¥main 7 4+ LA 2SN ET,

QE for Motor WMHEAHAT BT 7AILIZDNTIE, 5FEEZSEBLTLEEL,

Fa—ZUIPETLEEL, 942V FY9HLED x] #%51) w4 LT Renesas Motor Workbench ##£T
LET, Tuner ITEB3E—2IHERERIAKRT L=5. Inverter Board M J1 E£1=(& CN1 M5 D EJRHIA %I
LTS,

@ Tune Window

o fulzle] £3

Easy

Report

| Parameter

Input Value Unit |

Current control Omega 300 Hz Output Header File
Current control Zeta 1 S—
Speed control Omega 5 Hz
| Speed control Zeta 1 -
BEMF observer Omega 1000 Hz
BEMF observer Zeta 1 - Redlt
Scolpe
Parameter Set EX

MCK-RA6T2

Iy Project Explorer X =R

MCK-RX26T

= O | [Ig Project Explorer X = =0
v =5 RA6T2_MCILV1_SPM_LESS_FOC_E2S V110 v (=5 RX26T_MCBA_MCILV1_SPM_LESS_FOC_E2S V110
g’ Binaries t;’ Binaries
) Includes n)Y Includes
2 ra_gen & app
v @B src (z HardwareDebug
V (& application V (& motor_module
v & main v & cfg
L€ mtr_main.c [W r_motor_inverter_cfg.h
th mtr_mainh v th r_motor_module_cfg.h
b r_mtr_control_parameterh \h| r_motor_targetmotor_cfg.h
th] r_mtr_motor_parameterh | b r_mtr_control_parameterh
(&> user_interface {h] r_mtr_motor_parameterh
€| hal_entry.c (& current_rx
l‘l/] VariableMeaning_RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.csv (& driver_rx
(= Debug & general
> QE_Motor (&> sensorless_vector_rx
& scnpt & speed_nx
15¢ configurationxml & QE_Motor
JlinkLog.log & src
R7FA6T2BD3CFPpincfg 25 t
ra_cfg.txt 192 RX26T_MCBA_MCILV1_SPM_LESS_FOC_E2S V110.scfg
RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.lfjlink X] RX26T_MCBA_MCILV1_SPM_LESS_FOC_E2S_V110.x.launch
X] RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.elflaunch (@) Developer Assistance
(?) Developer Assistance
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43 FFI34X

431 7FUHT—avEELFR
7oz FOEMLER] #9JvyH LT, 7RV FZEILFRLET,

QE for Motor 7 74— 3 VEREAA F

@ Motor7-970- (QE) X

= =
(A]> @ QE for Motor
® £ FIA===0) @) 7FI5M4X
R * 5 E—5HEY T NI T ORE o
) TOSzY boRtiE
) BHEY—ILDFA TOISADEILR
2 F1——32 < | €987 025 A : DebUg¥RAGT2_MCILVI_SPM_LESS_FOC_E2S_V110.elf
© Fa-=> o Cool 1
3.7334 X -
©) PFS54X

[ JOUSLDI9>O— K ]

AnalyzerZich

Analyzers%iE

RABT2_MCILV1_SPM_LESS_FOC_E2S_V110.mt

s Flexible Motor Control Kit
«PC and

[] offline mode

l Renesas Motor Workbench analyzerz i2) ]

MCK-RABT2 :
Debug\RA6T2_MCILV1 SPM_LESS _FOC_E2S V110.elf

MCK-RX26T :
HardwareDebug\RX26T MCBA_MCILV1_SPM_LESS FOC_E2S V110.x

X 429 A<y FOEIILFKR

RAZ73INTOPY FTEILRTIS—HARETBEHERIE. o700 Pzy FERKLSBFSP
N—2a HEFEADRT, O— FAERZETLTOWAVAIREEAHY T, 413FF2SHEL,. O—KF4ERZE

(== i

EITRIZCBEEEILFZEITLTLESL,
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432 F7IYHsr—avESHrO—FK

CPU Board [Z¥&i &= MCU IZE—A2 &I TR S LES 90— KRLET, o707l y +bD
Ao A—FRIZIE PC LFHEAR— FOEGEABETT, TRV S LAV A— FEOERAEICOLTIE
D—4970—Ea1—LIZRRENTVWIRE LV 231EFEFSHELTLESL,

UTOFIETTAS Y bEFHooO—FLET,

o PC &EHli/R— F&HE#
e 7075 LDEY O—F] 29 vHI LT, TV +ESIYO—F

Foon0—FAETTRE. THNYABNIBEShET,

@ Motor7-970- (QE) X 8§ = O
(A]> @ QE for Motor

® G ©) Fa==="0) (@) PF54X

1.5 6w - @ E—SHEY T NI T DR

©) FOSIU hoRtRHE

() BHEY—ILDBA J0J5L0BILR

2.F1——35 " — E— #7075 s : Debug¥RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.elf
@ ?1_:\/0 Renesas Flexible Motor Control Kit

3.7F54 X -

© PF54X

[ JOISADID>O— K ]

AnalyzerZicH

Analyzer:i&E

‘l RAG6T2_MCILV1_SPM_LESS_FOC_E2S_V110.mt v

as Flexible Motor Control Kit

[] Offline mode

[ Renesas Motor Workbench analyzerZ &) ]

MCK-RAGT2 :
Debug\RA6T2_MCILV1_SPM_LESS_FOC_E2S_V110.elf

MCK-RX26T :
HardwareDebug\RX26T _MCBA_MCILV1_SPM_LESS_FOC_E2S_V110.x

K 430 75— avpsFHyro—FK
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4.3.3 Analyzer Z#CE)

Analyzer &7 5(21E. BER—FZEN L TPC LEMliAR— F£EERT S ENNETT, Analyzer I
LD E— A HEHRBOEREAEICIODVTEHITI—Y 7A—Ea2—LIZRRTENTVWEIARE LU 232F%S
BLTLEEEL,

TE®EHY Renesas Motor Workbench analyzer ##28)) %% ') w49 9 5 & . Renesas Motor
Workbench @ Analyzer Z#£8) L £9 ., Renesas Motor Workbench T7 54 X & {75 EOICHELRTE
(X, Analyzer E 7 7 1 LA b BEIMICHEARAENES . Analyzer NEBIETICT S —ARTREN=HE
(X, 4231FZSEL TSN,

AETHEATZHTNLTOT Y MIF Analyzer EET7 7 A ILAEENTNET,

@ Motor)-770- (@B X | =]
#A)> @ QE for Motor
*E i e 7354X
L%E # !%1 E—-SUBYT NITTORG
JO510 hokE
BHEY —ILDBA FoIsLnELE

T2_MCILV1_SPM_LESS

FOC_E2S_V110.elf

2F1—-=2 - ETRETOT SN

) Fa—>T

3.7354X -

©) PF34X

I0I5L050>0—-K
AnalyzerZE#

Analyzers%

RAGT2_MCILV1_SPM_LESS_FOC_E2S_V110.mt M

MCK-RABT2 :
RAB6T2_MCILV1_SPM_LESS_FOC_E2S_V110.rmt
MCK-RX26T :
RX26T_MCBA_MCILV1_SPM_LESS_FOC_V110.rmt

4-31 Analyzer DFZE)

Renesas Motor Workbench @ Analyzer B$8ED E$#(Z. TR21UZ0004 E—4 HIEHBARZIEY—I
Renesas Motor Workbench 3.1.2 A—H—Xv=a7JL] 28BLTLEELY,

Ho7LFodzy rEBoardUl £ RMWUI D2 DDEIMEE— FZRELTWET, RETIE.
Renesas Motor Workbench @ Analyzer i 5 E—42 B){EZ H|#19 5 RMW Ul DEIMERIZSRBALE T,
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4331 7+ 54 XFth

UTOFIETE—28%ET7 T4 XLET,

e Scope Window ® TRUNJ #42 Uvo L. 7+54 X%FE - (1)
e User Button Control Window @ TRMW UI] #9 1J v —(2)
Renesas Motor Workbench » 5 E—4 21T 5 RMW Ul E— FZEIRLET
e User Button Control Window @ TRUNJ #451)w o 35E. E—2HEMEXRE - (3)
e User Button Control Window @ Ref speed fEZ#ZE L SetSpeed] 29 ) v v 35E. E—4REGREE

MNEE - (4)

e User Button Control Window @ [STOP] 249 v 93 5&. E—2LEEZEFEL - (5

User Button Control Window (XEE FEIZEN TS AEEEAH Y £9, Analyzer ZESHL TEHER Z ALY

BEIE. D4V FOELITTHTLESL,

@ Renesos Motor Workbench  <RMT Fler=CY o
File Help, Easy | Analyzer | Main Window.
[@ Read @ write 1 Commander ®) Status Indicator 1l One Shot
Variable Name Variable Meaning DataType Scale Base  R? Read W2 Wiite Note Select
system  State INT8 Q0  Decimal ¥ 0 ¥ o
INT8 ¥ o
FLOAT ¥ 2000
INT8 ¥o
UINTS 0
UINT8 o
FLOAT 0
FLOAT ]
FLOAT o
FLOAT 0
FLOAT o
FLOAT 0
FLOAT 0
FLOAT o
FLOAT o
The reference q-axis voltage value [V] FLOAT 0
Select Data Control File Control Output Header
Up Down Color Load Save Output
Menu
Jais R
Board Ul RMW UI
Execution No. 0 Execution No. 0 Setspesd
ExecNo SeqNo Command Value  Description
Stop Run Reset Wiite | 2000
1
Execution No. 0 Execution No. 0 Execution No. 0 new |2
Wite | A1
[ @ Resor cro-msr s sc ot com
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D4V RIEE®D TEasyl 20y 095, T2 RELRELZGUITRERICERETHENTEE
TO

e zar Main Window =1t =

s Reset RMW UI
Slider Sequence @
i Ref speed == Ref speed [rpm] speed [rpm] ==
{ e v 400 o
Parameter Value = 1 000 IMI[,,,I e 3000 i)
%)
Vde V] 226 I Pm %, 2000 2000 Q
N 1000 - - - - 1000 5
-2400 ' 2400 0 0
Slider1 0.00 -1000 -1000
O -2000 2000
&V
0 50 3000 -3000
3 -2400 2400
Slider2 0.00 4000 4000
/\) 65910 66110 66310 66510 66710 66910
o\“ = 1 000 66010 66210 66410 66610 66810
pm
Slider3 0.00 Time[ms]
C == Refiq[A] Iq (A}
9 0 Iq 0 04 [ 7
Sliderd
% 0.00 '"”,, 03 03 )
U 02 02 O\
0 50 - —
o 01 —
Slider5 0.00
~ 0 0
0\/ 50 01 01
Slider6 0.00 02 02
N 03 03
J -05 05
0 S0 04 04
H 65910 66110 66310 66510 66710 66910
,Shdeﬂ 000 0 1 3 66010 66210 66410 66610 66810
Tl @ . A
8 2 0 50 Time[ms]
D) Resdy CPU | RAGT2 Sesial :SCH PORT COMA

4-33 Easy &R
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5. HAT74
QE for Motor & Renesas Motor Workbench(RMW) MHEAT 27 7 A ILIELLTDES Y T,

R51HBHI7AMIL—E

THILEE T74ILA ARIEHE
QE_Motor¥Tuner¥ [RMW [RI# 7 7 1 JL % *1].hex Fa—=2457055 4
[E—2H#S 2T L%R] [RMW R 7 7 4 L% *1].shd*2

[RMW R4 7 7 1 L& ™ .rmt Fa—=VTEREITFAI
QE_Motor [FR>xH F4l.gme RMW EBNEHR T 7 1)L
src¥application¥main®2 r_mtr_control_parameter.h Fa—Z-UTER
motor_module¥cfg¥*3 r_mtr_motor_parameter.h

%1 : Renesas Motor Workbench IZEIH#E SN TLVS 7 74 JLE TT, Renesas Motor Workbench [ 34k 4 72
FHEAR— FICHE Lz 7 7 A LARMBEENTLVET, QE for Motor [EFa—=25TAY S LOEKT
BIRLEE—SFIEHORATAICELE27ALEFERLET,

%2 : RA6T2 AY > 704 5L RA6T2_MCILV1_SPM_LESS FOC_E2S Vxxx &R

%3 : RX26T AY > 77O 4 5L RX26T_MCBA _MCILV1_SPM_LESS _FOC_E2S Vxxx {#

R20AN0679JJ0140 Rev.1.40 Page 46 of 48




RAIRX 77 =21)

QE for Motor 7 75— 3 VEAKAA K

6. NILT, HA Fifse
e? studio DAL TS,

QE for Motor (D #ERE % FE

R HENTEET,

TPIWF) RWE)  FET-NN)

W) TOVITHP) RenesasViews BRI D1EIW) | ALT(H)
K| % 1 FI0278) ~ || ) test Debug_Flat ~ @ &HzEw o
@) AMTERH)
¥ ®B=E
Show Context Help
B LT - € stuio o X
HR(S): B 217 3Rtoresy
AR Fla-» a0 & -
# @ Eclipse Platform User Guide Renesas QE for Motor > A
# @ ¢/C+ + Development User Guide
® @ e2 studio I-Y-14 ¥
= @ Eclipse Marketplace User Guide Motor7—4270— (QE) Ea—
= © Eclipse Remote Developer's Guide
+ @ EGit Dacumentation
« @ JSON Compilation Database Parser User Guide |ﬂ§
# @ pomph P2 Management Documentation
#© Oomph Setup Documentation FE 2 —(3, FIFH (VDA 2 —TF, F—070-HE—SWL/ 70 =7 QBN AREEDFLES, TUBIEDR
=@ Ra bEDIE DEHYTY.
j:““”""“ Data Storage Tool - Y AE—E U= a OB —E T INTOYS L, R — LD AFERAE L ET
Renesas QE for AFE - E— S5 /7-H17mgiz’n mfmi 2R DT II =i a =R B ET
% © Renesas QE for BLE[RA,RE.RX] - E— 5 LEETO—FL. R:n:»m\Inlm\hrkh:mhﬂ)Tmﬂr”Eﬂl/iﬂ’
# @ Renesas QE for Capacitive Touch (£99F7 1373 - = J‘%‘mnz’7 ’jx?iﬁ"'j./li w Rmm\\{«w:wmm:wwﬂm:iis!ll.
# @ Renesas QE for Display[RX.RA] e =
“ . ) & QE for Motor
b a-zo ]
® 08 T-5Y TP IV TL-avEl- =
# @ Renesas QE for OTA e
# @ Renesas \-FI17-Y=a7 I - -
# © Scripting User Guide AN AT R T T
HATODZT R
M RATI MLV SPU LESS FOC EJ8 W14 -
- R s - Semtrioss e
YIFILPORE
= Mo ror FoREERS
BT FOFIO oS
| 7osxorons
T —— —
OIS L
< v
L] ¥ m < >
B
6-1 ~JL THkE
o K - N
T, 790 70—DER—CTFHICREREDHTA FERTLET,
@ MotorJ-570- (QF) X §E=ao

E @ QE for Motor

) +@

o}

Fa-—= @ 734X

1.6
©) F0STI OERE
) BUEY—ILDBA

- |2 -
v Analyzer& 28

AnalyzerigiE

2.F21—=24
@) Fa-=xy

- RABT2_MCILV1_SPM_LESS_FOC_E2S_V110.mt v

ble Motor Control Kit

3.7FS5AX
©) PFS4X

[ offline mode

[ Renesas Motor Workbench analyzerZ i08)

BEHA R PFSAX

FPFSAXTRY—Sy NTOT 1o MO SHBTOIS e FTHFE
. Renesas Motor Workbench@Analyzerlc D, E—9&ER=t T
TS ARTPOEREEE-ILTE—IHHS AT AOIMFERELET,

| =ommyorozrons

COATYITIIER FTIFESE ST YREIDISLEN CUCRTAHF

7. FTTOISLDEILREIUYITEE. HRIOITIMREILEL, F
O35 LEMCUICESADREETLET,
E-IRAIOIS LOREIRT 5L, D—0I0-Ea1—(CTDIZLDTF
BN RRENFS. [TOJSLDIDLO0-REIUvOITHE, EELIETS
OI5LBMCUICEZRAAFET. ZOF. BRENTUVSRESEUCPUR- RIRE -
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ETEC R
EEIZES
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HEIERALDFESEIE
CCTIE, YA aVERLKRISERT S MERALOFESE] ITOVWTHALFET, BHNOEALOFESECOVTE, ARFa1 AV FBLUTY

ZALTYITT—FEBRBLTIESL,

1. #HESAEK
CMOS HEDE Y RV DBEFFHERLEEZ DN T T LEL, CMOS HREFEVHERICL > T/ — MEBWIRZE LD EAHYFET, EROR
FORICIE., SHABEFREDICERALTVIEEMED FL—OIHPUr—R BEEHOBREM. 2By —X LG EEMAL. HAITIRICET—
REBLTLESD, F5RAFvIREICKHBLEZY., HFEM-Y LBEVTLLEEL, Fz. CMOS #@ERE LzR— FIZOLWTHRABKDIER
WELTLESLY,

2. BREBEAROLE
BREART, HROKREEFITETT, EREARICE, LSIORHBEBROKREFITFEETHY. LORIDEECEHTFOREEIFTETT, 58
Yty MEFTYEY T HREOGE, BREALS Yty FABEMICHELIETOHME. HFOREBIRIETEERA, RIS, RB/NAT—F >
Uty MEEEZERALTY Y FTHRGDEBE. EREANSY Y FOMDS—EEEICET HFETOHM. HFOKREBIFRIAETEELA,

3. BRAIBIZEITEANES
LEEROBERNSA TREDLEFIZ, ANEBPCARATLT vy TEREANLGVTLES WD, AHNESPARATLT v TERISOEFEAIZ
&Y, BIEESIESRECLEZY., ERERVSRNABRFELESELVTIEENHY FET. EHPIC TERA IRICETHANES I2201\T
DEBOHDIHRE. TORABTEFOTLIEEL,

4, RERHFOOE
REAHFIE. TREABFOLE] [TH>TRELTZEL, CMOS #REDAAHFDA VE—F U RIE, —fIC. NM(AVE—FVREHS
TWET, REARTEFABRETEHESE D L. FERRICLY. LSIATO/ 4 XHHMMEHh, LSINSBTEBERNRANY . ANESLRHE
SNTREEEZERITRANHYET,

5. 289712201\ T
Ve B, YAy IRRELIZE, VY FEBRBRLTESY, TOYSLRTHROI OV INYEZIRER. YYBXEI BV INRELE
BRICUYBZTLESL, Yty b, HERIRT (FREASERER) 2RV 0y THBEZEBRT S VATLTIE, 70V IN+RRE
Lz, Uty FEBBRLTLESY, £z, OV S L0ORDPTHBREIRT (FFNBRIRER) AV 0y ICOYEZ LI5S, Y1Y
BZAKOIByINTRRELTHASUYEZ TS,

6. ANIHTFOENIKR
AN/ A ZORERIZE DEBEATEBHEORRCHYETDOTEEL TS, CMOS #RDAAMN/ 4 XE EITEAL T, Vi (Max.) H
5 Vih (Min.) ETOMEEICEEEDLSHIHEEE. REELSISEIIBIDNHYET . ANLALPEEDNEEEEESA. Vi (Max.) M5 Vin
(Min.) EFTOHEEZBBT HBBHEPICF v 2 YT/ ARXGENRASHNESITERALTIEZEL,

7. UY—=TF7FLR (FHMEE) OT7IRELE
YH—TF7 LR (FHEE) OF7 7 EREZILLFET., 7 FLRBEICE. FEROMREERICEIYFMFTOATVS VHF—T7 LR (FH%E
B) "HYET. ChEDT7 FLRAET7IEALEEEDEEICONTIE. RIETEFLADT, ZI/ERALABEVESITLTLESL,

8. HAEOMEIZONT
BEZORLGDIHEMKEETLHESF, BRBEZILICVRTLFHEAREEEL TSV, ALTL—TDIA IV THRENES L, T5Y
DAAEY, LATIMRE—UOBBLREICEY, BERUBHMEOHEE T, HEE. BEY—D0, /A XME, /(A ARHELENRLDHEEN
HYET, RENESHRITERT H5E81E, BRORBITLICORTLFFERREEEL TS,



10.

11.

12.

13.
14.

III—-\ =

AERCREBESINERE, VI FIVI7ELIVINSICEET 2FRIE. FERVLI[OEEG. ISAGIZHATIEOTT, B, VI LD 7H
FUCNSICEHET IEREFEAT HBE. BEROBEICENT. BEROBE - SATLEEHCESL, ChoDFERICERLTELEE
(BEHRFREEZFVWTNICEL-EBELEAFT, UTRILTY, ) ICEAL. ZiE. —UZ0EEZZEVEEA,
LUHBBFLEAREHICEHINERET -4, B, R, 7AYS L, ZLTYXA, HCARBGZEOEROERISER L THRELEEZEOES
., BFETOMOMMMEEICHT IREFLEIASICETIHRICONT, HitE. ASORIEZETSIIDOTELEL., FLEEEZESLOT
IEHYEEA.

LE, AERCEISLUELEIEZFEOHIIE. SEETOMOHNMMEELMSHETILOTEHY ERA,
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