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(1). 12 Ew k AID 3 >/\—% (ADC12)

UMEFHR(u). VAEERIV). WHRSER(IW)., BXUA UN—FBREE(Va) & BEFEREIRTE(NVR)Z.
TSV ARXEYUE—F] THELETUON—FIzT7 ) HEEHER).

AD ZH#(Z GPTD7 U4 —70—PWM DR EEF L TEHESETLET,

g_adc0 ADC (r_adc)

Settings Property Value
APlInfo | v Common
Parameter Checking Default (BSP)
w Module g_adc0 ADC (r_adc)
w General
MName g_adcO
Unit 0
Resolution 5 12-Bit
Alignment (5 Right
Clear after read Off
Mode (5 Single Scan
Double-trigger Disabled
v Input

Channel 5can Mask (channel availability varies by MCL)
Group B Scan Mask (channel availability varies by MCL)
Addition/Averaging Mask (channel availability varies by
Sample and Hold
Window Compare

Add/Average Count (5 Disabled
Reference Violtage control (5} VREFHO/VREFH
w Interrupts
Mormal/Group A Trigger GPTO COUNTER UNDERFLOW (Underflow)
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Priority 5
Scan End Group B Interrupt Pricrity Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra
Pins

2-2ADC RS54 /A FSPa>Y 7445 L—> 3> (FSP3.5.0)
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(). BHEBENIERBAAS 1< (AGT)
500 [us]A A2 —NILAAIELTERALETS,

g_timer3 Timer, Low-Power (r_agt)

v Interrupts

Callback

Underflow Interrupt Pricrity
Pins

Settings Property Value
APl Info w Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Meodule g_timer2 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 0
Mode &) Periodic
Pericd 30000
Period Unit Raw Counts
Count Source PCLKE
Output
Input

;i', rm_motor_speed_cyclic
Priority 10

2-3AGT FSA4/NDFSPa>7 44 L—3 3> (FSP3.5.0)
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(3). AAPWM 2 A< (GPT)
Fr L0, 2. 30MEHPWM HABEE—FEFEAL T,

—

T

FEALFEDHADETVEYS,

g_timer0 Timer, General PWM (r_gpt)
Settings Property
APlInfo | v Common
Parameter Checking
Pin Qutput Support
Write Protect Enable
Cleck Source
v Meodule g_timerQ Timer, General PWM (r_gpt)
~ General
Name
Channel
Mode
Period
Period Unit
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCE Cutput Enabled
GTIOCE Stop Level
Input
Interrupts
w Extra Features
~ Cutput Disable
QOutput Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
ADC Trigger
Dead Time
ADC Trigger (GPTE/GPTEH only)
Interrupt Skipping (GPTE/GPTEH only)
Extra Features
Pins

Malue

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

_timerQ

(Y=}

B

u1]

]

Triangle-Wave Symmetric PWM
E
| Microseconds

[=]

BBDE

5

(=]

u1]

True
(2 Pin Level High

BE

uif

| True
(51 Pin Level High

BE

POEG Channel 2
SetHi Z
SetHi Z

(5 Enabled

K 2-4GPT K5 4/8: PWMEEAR®DFSP a7 44 L—Y 3 2(FSP3.5.0)
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(4). fr#BEtE2 1 < (GPT)

FrR)L8ICKYMMBHME—F22#FHALT, T>a—45 A/BHEESOLMMERBE, hooaxr T
Fv, EEEERATHYY LEITVLET,

g_timer4 Timer, General PWM (r_gpt)

Settings Property
APl Infa w Common
Parameter Checking
Pin Qutput Support
Wite Protect Enable
Clock Source
v Module g_timerd Timer, General PWM (r_gpt)
w General
MName
Channel
Mode
Period

Period Unit
Mhoadbmad

Value

Default (BSF)

Enabled with Extra Features
Disabled

PCLKD

g_timer4

8

(3 Periodic
(5 OxFFFFFF
Raw Counts

2-5GPT FS4/\: MBS A ~YHADFSP a7 445 L— 3 > (FSP3.5.0) [1/5]

g_timer4 Timer, General PWM (r_gpt)

Settings  Property
API Info v Input
w Count Up Source

GTETRGA Rising Edge
GTETRGA Falling Edge
GTETRGE Rising Edge
GTETRGE Falling Edge
GTETRGC Rising Edge
GTETRGC Falling Edge
GTETRGD Rising Edge
GTETRGD Falling Edge
GTICCA Rising Edge While GTIOCE Low
GTICCA Rising Edge While GTICCE High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCE High
GTICCE Rising Edge While GTICCA Low
GTICCE Rising Edge While GTICCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High

ADCO COMPARE MATCH (Compare match)

Walue

OrNDOONORNEFNDIODOODODDDDDDINQD

2-6 GPT R34 /\: RIABEH A2 A YHADFSP a> 7 4 4 L—3 3 2 (FSP3.5.0) [2/5]
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g_timer4 Timer, General PWM (r_gpt)

&

Settings  Froperty

APl Info w Count Down Scurce
GTETRGA Rising Edge
GTETRGA Falling Edge
GTETRGE Rising Edge
GTETRGE Falling Edge
GTETRGC Rising Edge
GTETRGC Falling Edge
GTETRGD Rising Edge
GTETRGD Falling Edge
GTICCA Rising Edge While GTIOCE Low
GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCE High
GTIOCE Rising Edge While GTICCA Low
GTIOCE Rising Edge While GTICCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)
ADCO COMPARE MISMATCH (Compare mismatch)

OD00O0RNEMIOKRNDIODORNIDODDDDDQDINQD

2-7GPT R34/ M EBZ A YHADFSP a7 445 L— 3 > (FSP3.5.0) [3/5]

g_timer4 Timer, General PWM (r_gpt)

T

Settings  Froperty

APl Info w Capture A Source
GTETRGA Rising Edge
GTETRGA Falling Edge
GTETRGE Rising Edge
GTETRGE Falling Edge
GTETRGC Rising Edge
GTETRGC Falling Edge
GTETRGD Rising Edge
GTETRGD Falling Edge
GTIOCA Rising Edge While GTICCE Low
GTIOCA Rising Edge While GTICCE High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCE High
GTIOCE Rising Edge While GTICCA Low
GTIOCE Rising Edge While GTICCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)
ADCO COMPARE MISMATCH (Compare mismatch)

OO0RMNNNNERMREBEDIDODDDDDDIDQ

2-8 GPT RS A /N : #EEH A2 A <ADFSP a7 44 L— 3 > (FSP3.5.0) [4/5]
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w Input
Count Up Source
Count Down Source
Start Source
Stop Source
Clear Source

Capture A Source
Capture B Source
Moise Filter A Sampling Clock Select Filter PCLED / 4
Moise Filter B Sampling Cleck Select Filter PCLED / 4
w Interrupts
Callback ,L rm_motor_sense_encoder_interrupt
Owerflow,/Crest Interrupt Priority Disabled
Capture A Interrupt Pricrity Priority 3
Capture B Interrupt Pricrity Disabled
Underflow/Trough Interrupt Pricrity Disabled

Extra Features

2-9GPT R34 /\: A A YHADFSP a7 445 L— 3 > (FSP3.5.0) [5/5]
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(5). HEFHRAAIY—F2424< (GPT)

FrrIW1ETI—F 084 ELTERAL. BHEEEBICAVEY ., #FMET 317 23R L TS
L\o

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
APl Info | v Common

Parameter Checking Default (BSP)

Pin Qutput Support Enabled with Extra Features

Write Protect Enable Disabled

Cleck Source PCLED

w Maodule g_timer0 Timer, General PWM (r_gpt)
w (eneral

MNarmne g_timerd
Channel & o
Mode (3] Triangle-Wave Symmetric PWM
Pericd & s0
Pericd Unit (& Microseconds

Cutput

Input

w Interrupts

Callback MULL
Owverflow/Crest Interrupt Priority Disabled
Capture A Interrupt Priority Disabled
Capture B Interrupt Priority Disabled
Underflow/Trough Interrupt Pricrity Disabled

Extra Features
Pins

2-10GPT R34/ : JUYU—ZRAAXADFSP a7 4% L—2 3 U (FSP3.5.0)
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(6). GPT FHR—+r7™ Ty k4 R—TJL (POEG)

BERBELEEF (GTETRGC IiF®D Low LAJLEHEE) (X PWM HAmFENM A4 VE—F U RIKREIZL
*7,

g_poegl Port Output Enable for GPT (r_poeg)

Settings Property Value
APl Info | Vv Common
Parameter Checking Default (B5P)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)

w General
Trigger
Name g_poegd
Channel 2
v Input
GTETRG Polarity Active Low
GTETRG Muoise Filter Disabled
w Interrupts
Callback g_poe_overcurrent
Interrupt Pricrity Pricrity O (highest)

Pins

2-11 POEG FSA4/A®FSPa > 744 L—% 3 Y (FSP3.5.0)
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23 YIbrOITHER

231 YIbr9IT - T7AILER
HBOTIWIIT I TDIAINEETFAILERETRICRLET,

(FE2Y FTAILER)
L
ra_cfg ............................ 5@]*5}2@:"/747“/5
.
ra_gEeN fesesssssssasssssnssnsnnnnnsns 5@]/1_52@ V‘:/X&ﬁﬁﬁ1ﬁ\ )‘4"/%&]@%
)
ra arm I ....... CMSIS VY —R=— |
board I ....... A— PR EOE 5% ( bsp_api.h : BSP APl &%
r_adc_api.h : AD API &£ 5%
r_ioport_api.h : /0 APl &£ 3%
fsp inc | J  r_poeg_api.h : POEG API iE 7% )
] J apl freseenens r_three_phase_api.h : 3 fH PWM API jE3%
r_timer_api.hT %A ~ APl iE5%
rm_motor_angle_api.h :f /& APl E2%
rm_motor_api.h = E&— 4 4l APl E3%
rm_motor_current_api.h : FESTHIE API EFE
rm_motor_driver_api.h: E—4 FZ A 3 APl &3
rm_motor_speed_api.h : @ EHITE APl & 3%
L rm_motor_position_api.h : Z{EHIHH API E
 r_adch: AD BHEIEZ
r_ioport.h : 1/O B E 5
r_poeg.h: POEG B Es
r_three_phase.hF:EJ %*E-EEWM Fopiivice =
— instances beeses r_agth : AGT BitiiE 75
II N ropth : GPT [HikiEsE
rm_motor_sense_encoder.h
Do ZUEBEEE
rm_motor_encoder.h : >~ =t — &Gl I B3 E 3
rm_motor_currenth : FEFHIFELEER
rm_motor_driver.h: &—% N7 o NBIHER
rm_motor_speed.h : 32 il ) B i 5%
_ rm_motor_position.h : L & il L E 2
— i e TAT IV T AN
bsp : BSP B3 7 4 /v &
r_adc/r_adc.c: AD R A
—  src r_agt/r_agt.c: AGT KZ A
r_gpt/r_gpt.c: GPT K A /N
r_gpt_three_phase/r_gpt_three_phase.c : 3 f PWM K Z 1 /X
r_ioport/r_ioport.c: /0 KZ A/
r_poeg/r_poeg.c : POEG KZ A
rm_motor_current/rm_motor_current.c : FFHIE K Z A /3
rm_motor_current/rm_motor_current_library.h : EBFiHIET A4 77 U APl EF%
rm_motor_driver/rm_motor_driver.c: E—% R A
rm_motor_driver/rm_motor_driver_library.h: €—% KT A4 T4 7 F U APl 3
rm_motor_sense_encoder/rm_motor_sense_encoder.c: =1 2 — X HLEE K Z A X
rm_motor_encoder/rm_motor_encoder.c: T 2 —XE—X K AN
rm_motor_speed/rm_motor_speed.c : #HEHIfH K Z A 3
rm_motor_speed/rm_motor_speed_library.h : #EHIH T 4 77 U APl EF%
rm_motor_position/rm_motor_position.c : AZEHIfEH K Z A 3
g rm_motor_position/rm_motor_position_library.h : (ZEHI#HZ A 7 U APl E %
—

Sife application main | -------------------------- mtr_main.h, mtr_main.c; =—¥ A > BI¥L
r_mtr_control_parameter.h : /3T A — & E#
r_mtr_motor_parameter.h : E— % /XT A —X EF

| - i r_mtr_ics.h, r_mtr_ics.c : Analyzer " tUI B8 B HUE 7
user_interface icS  freen ICS2_RA6TLo: —/LMilif5 7 4 75V
ICS2_RABTL.h: v — L Hi@(5 B E 38
{E1: E— X HIBPH%EE Y —/1 [Renesas Motor Workbench| @ Analyzer BRED FFHIIC DUV T, 45 HASIAL 72 &0y,
E7o, BB S E Y — /L [Renesas Motor Workbench| (2B 7 414 7 7 A b, B EROAFNTIE,
W7 Tics / ICS(IF/Vox W A e — & HilfHIBH %6 348> — /L TIn Circuit Scope] DBE)] BAFIMSNTWAEERH D £,

2-12 T4 ILE - D74 ILIER
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232 EFDa—ILERK
HBUTWNYITRITTDED A —IILERER 2-1312RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_encoder.c ]
Set Control Gain & Command
Control Module
~N
[ rm motor current.c ] [ rm motor speed.c ] [ rm motor position.c ]
[ rm_motor sense encoder.c ] [ rm motor driver.c ]
\_ J
A\ Y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| —
N
MCU Module
[ r_adc.c ] [ r_agt.c ] [ r_gpt.c ] [ r_poeg.c ]
.
A\ 4
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
2-13 EVa—LIERK
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2022.10.18 RENESAS



RA6T1 KAHMARBE—ZODI a—FFARY FLGIE -ABHEA ) A2V BT a—4

24 VI b9 T7HRK

YUTWYIT LI TOEREFREZTRISRLET . AY MLHEEHOFMICEL TIE IKAKARE
E—ADIa—FRY ML (7)L3 ) X LK) (ROIAN3789)FSH L T 2Ly,

R 25 ITa—FRY MILEHIEY I by 7ERLH

IHH AR
A= T b~
B r FREABA B AV AVE LI a—4 (AFE. BH#)
E—% EEEER/AZE SW1DLARJLIZK Y HTE
#F 1-1% Renesas Motor Workbench Av 5 A A
ANEBE DC 24V
Aoy ERE 120 [MHz]
v 1) 7(PWM)EKRE 20 [kHZ](F+ ') 7 B HA : 50 [us])
TvREAL 2 [ps]
il 1B 2R BIREIE / & - REHTE : 50 [ps]
EEFIH : 500 [us]
[ i 35 6 CW : 0 [rpm] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]
EIE R B board_ui B VRLIZ& BiES
e {EEEE : —180 EE~180 ¥
ics_ui B BESHEARICLPUETO I 7/ ILES
e E%EE : —32768 B ~32767 £
B fERE 0.09° (T >a—#%/%LX : 1000 [ppr]. 4 #&f&EE 4000 [cpr])
RIE D ARREH[E] I a—4+1 A2k (20.09°)

EHHIHREFTERE

EIRHEZR - 300 Hz
EEHIHR - 15 Hz
FEHIER : 10 Hz

2 NA SRBEILERTE

B LA | Optimize more(-02) (F7 # )L M%)

fREES LR

UFOLThODEHOR, E—SHEESHNE R EXTIT1TIT5
1L EHDEFA 3.82(=1.8*sqrt(2)*1.5) [AlZBA(50 [us]EIZE1R)
2.4 V=5 BRBES 28 [V ZBiB(50 [us] = 54)
3A VN—EBRBEAH 14VIRH(E0 [Us]BI=518)
4. [EERE FE A 4500 [rpm] & #B3i8(50 [us]E 2B 1R)

S EH S DBEFRRHBIES (GTETRGC #HFI Low LARLZRE)E#&RE L =154, PWM H hiF
FENAAVE—FURIZT S

(E] MEROBEDNF U ITEEZHCEOTRBRFERTTVET,
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25 #|YAHESTIEL
BTNV I bz 7THEALTVWSEIYAH EBEIRMZTRICSTLET .

& 2-6 B|YAHBEIREL

B YiAH BEE U
LRI
15 Min
14
13
12
11
10 500[us]El ) ;A AL 18
9
8
7
6
5 AD EHBTETEIYAH
4
3 GPT X ¥ IF ¥ ABIYAA (T va—FA0 Ty b TF¥EIYIAH)
2
1
0 Max BEREELZIYAH
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCD SCAN END (A/D scan end interrupt) adc_scan_end_isr
2 GPT8 CAPTURE COMPARE A (Compare match A) gpt_capture_a_isr
3 POEG2 EVENT (Port Qutput disable interrupt C) poeg_event isr
2-14FSP E|YA#a 2T 445 L— 3 U (FSP3.5.0)
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3. HlEHY 7 by 7EREA
BTN T b TIZDONTEHRBALET,

3.1 #FIHAR

3.1.1 E—4EE/NFILE
E—4S2DiELE L ZE1EIE. Renesas Motor Workbench M 5D AN EFIESWIMNSDAAIZE > THIEL E
7,

SWIL IZIHAEAR— FAZIY BTSN, 'Low' LRILDEEZTREZ— F RS v FHAMEINTINS & HIBR
L. HighLRNILD EZFE—2ZELT D EHLET,

3.1.2 ADZi#
(1). E—2HERE NEESE

E—SOEEEE. RUMZEIESEIL Renesas Motor Workbench i 5 DA N E =X VR1L O AE(7 F
O5E)Z ADEBRTEEICE>TRELET, ADEHEINT- VR DEIZ. UTOERD &L SI1Z, EERE
E/fERSESELTHERLEY .

x® 31 MEEE A MERFEOEBRL

ZHutt

HE (S B - AD ZH{E) Fra
Cw 0 [rpm]~4000[rpm] : 0800H~O0FFFH
EEREEIESE
CCW | O [rpm]~4000[rpm] : 07FFH~0000H
ANO17
cw 0 [£]~180 [E] : 07FFH~0000H
MRS E

CCW | O [E]~180 [E] : 0800H~0OFFFH

(2). 1 VN—LBEERE

UTDRDESICAVN—SBBREEZRELET, TREDEHLBERE - BEETHRHEERILPWM
FL)ICFERLET,

xR 32 AUN—S2BREFTOEHL

ERLL
o (4 2 =5 BREBE - AD ZHE) Fr

1A N—2BREE 0 [V]~111 [V] : 0000H~O0FFFH ANO005

(3). UM, VH. WHER
LUTORDESIZ, UM, V. WHERZAELEFT,
% 33U, V. WHEROE#L

pig:Ynd
e (U#E. V8. WHETER : AD ZHE) T
-12.5 [A]~12.5 [A] : 0000H~0E8BH * lu : ANOOO
BiE=(5.0V—2.5V)+(0.010hm x 20)=12.5A Iv : ANOO1
U, VM. WHER Iw : AN0O2
COVARTLTIEERBHEREZ 5V 15 3V ITLRNLY T K
LTW371=t, OES8BH MAD EHMD LR ELY ET,
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[(F] ADZTHEBEOHMCELTIX, TRAGTIYIIL—T 12— —XI =27 N— KOz T7#Hl 251
LTLEELY,
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3.1.3 %

HBOTIWNYIT I TTIE. E—EADAANBEIZ/NILRAEESR (LIE. PWM) ITX>TERL. PWM
BRIE=AREEEI L >TERLET,
(1). ZARLEEE

ESMEBEEEERICH AT EAEN—DELT, ¥ UTER (ZARK LESEEXTERZLET IS
THABED/NNIILRBZRODI=ZAFLEEENHYET., BFEEELAT YV TREEELIYKRETNIER
AYFEFT, INSHNIEFTIZTBHET, ERBEROESEEEEHRUNICHATI2ENHEEETT,

T
N

K BRERE
Xy TREARK : PWMEAIHDIY k

UBBR A v F T RE

i
Bl
H

» Wt

H |7 VHZRA v F T iEE

» Wt

U-VIREIEE
(UHDER) - (VEE®DIER)

> Wt

3-1 ZARLEEZOHME
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32M&SIc, HABE/NILADF ¥ ) TRICHT BENEET21—T 1 EFVET,

Ton| Torr

Ton x 100[%]

+
TON TOFF 3Fi’>] %H—:

Tai—TA=

32 TaAa—T14DEE

T, BEREMZUTOLSICERLES,

\
m-=—"

E
mZERHE VHEREEE EAUN—SERER

COERAEE, PWM Ta—T A ZRODLIDRFICRBREE DL THEDHBEETVES,
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3.1.4 JREEFR
3JICHUTNY T r Iz TIZETHREBBRERLET, YTV I b7 TlE, TSYSTEM
MODE] Ik YiKEEEZEEBLET,

POWER ON/
RESET

S

[ERROR EVENT [RUN EVENT]

SYSTEM MODE

- J
MODE
ERROR
STOP ERROR
EVENT RUN ERROR
ERROR ERROR ERROR ERROR
RESET

33 TUa—FFANT FILHEEY T bz 7 DIREEBE

(1) SYSTEM MODE

DRATLEEREERLET, F41ARY MEVENT)DOFEAIZEY ., REABELET., VATLOH
TEREEIX., E—AREEE){Z1E (INACTIVE) . E—4ERE) (ACTIVE) . EEiKE (ERROR) HY F
?-o

(2) EVENT

% SYSTEM MODE H1[Z EVENT A& 4E9 5 &, FD EVENT (2> T, PR TLEMEIRENRK 3-3
FORDRIZER LET, FEVENT ORLEERITTHRELY FT,

# 3-4EVENT —%&

ARV L4 REER
STOP A—H—BECLEYRELET
RUN A—H—BEICKYRELET
ERROR DATLNEEERBELI-EEICRKELEYT
RESET A——BECEYRELET
RO1AN5923JJ0111 Rev.1.11 Page 24 of 66
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3.1.5 RENAE

Ioa—4RY MLEEY 7 Fo 7 OREBFHIHANEER 3-4. B 3-5(2RLET,
[MOTOR_SENSE_ENCODER_MODE_INIT]E— K T##t.
[MOTOR_SENSE_ENCODER_MODE_BOOT]E— K T #liiI< & 2 A E DML,
[MOTOR_SENSE_ENCODER_MODE_DRIVE]E— K TARY FILFIEMNBEESNET ., d BHEFK. q #@E
. RE, MBETNThOESEZEET S5 VIC&k>TE—F£Za2 bO—LLTLET,

RUN MODE | MOTORSENSE ENGGD

ERMODEJNIT MOTOR SENSE_ENCODER MODE_DRIVE

MOTOR SENSE_ENCODER_ MODE_BOOT

.CONST {MOTOR SPEEDD.UP | MOTOR SPEEDJD.0ONST MOTOR SPEED JD_ZERO_CONST

Ly reference status . ZERO_CONST

1, reference status

MOTOR SPEEDJQ_ZERO_CONST

MOTOR SPEED JQ_SPEED_P OUTPUT

Speed reference status

MOTOR_SPEED_SPEED_ZERO_CONST

MOTOR_SPEED_ POSITION_CONTROL

Position reference status

MOTOR POSITION_CTRL_MODE_CONSTANT

MOTOR POSITION_CTRL_MODE_TRAPEZOID

Iy referencelAl A

com_f4 ref_id

10 control [s]
0 —-

I, reference[A] 4
speed PI output

[s]
0 _ —

Speed reference

[rpm] 4

[s]

0

Position reference 4
[degree]

com_s2_ref_position_deg

3-4 TUaA—SFFARY MLEHIEY 7 b 7 OBBHEMANS (GIE HI#E)

RUN MODE M "o et e MOTOR SENSE_ ENCODER MODE_BOOT

MOTOR SPEED ID_ZERO_ | MOTOR SPEED ) {MOTOR SPEED D C { MOTOR SPEED. | MOTOR SPEED D C
CONST i i bwp ONST

MOTOR SENSE ENCODER_MODE _DRIVE

14 reference status MOTOR SPEED JD_ZERO_GONST

MOTOR_SPEED_IQ_SPEED_P.OUTPUT

I, reference status

MOTOR SPEED JQ_ZERO_GONST

Speed reference status

MOTOR_SPEED_SPEED_ZERO_CONST

MOTOR SPEED_SPEED_CHANGE

Ly reference[A] A
com_f4 ref id

0
I reference[A] A

0

Speed reference y
[rpm]

-

1,70 control

speed PI output

com_s2_ref speed_rpm

0

35 TUO—4SFEARNY FILEHEIEY T b 7 OBEBHEAS GREHIHE)
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316 (EREFENER (EEEHKEAN)
Toa—45~Y MLEEFREY I b7 TR, ANShE-BREREICH L TEEZEEL THERHAS
EIHEREEERT SHEENRESATVEY,

MOTOR_POSITION_STEADY_STATE MOTOR_POSITION_STEADY_STATE
ul_state_pos_pf . MOTOR_POSITION_TRANSITION_STATE MOTOR_POSITION_TRANSITION_STATE
ul_pos_ref_mode MOTOR_POSITION_CTRL_TRAPEZOIDAL MOTOR_POSITION_CTRL_TRIANGLE

Speed
com_s2_max_speed_rpm
Constant Spesd Time[s]
>
Reference i /
Position }/
Position & - com_s2_ref_position_deg
:)- comn_s2_ref gbsition_dey
5 < >
i com_u2_ref_pos_irterval_time Time [5]
— ' >
MOTOR_POSITION_CTRL_TRIANGLE : f4_accel_max_speed * f4_accel_time >= f4_pos_dt_rad
MOTOR_POSITION_CTRL_TRAPEZOIDAL : f4_accel_max_speed * f4_accel_time < f4_pos_dt_rad

3-6 MERTENERL=AK EREDEEETE

HAZI & LIS Renesas Motor Workbench M5 LU TDEHEANT 52 & T, MFESESNAIRELIES
ExEERTHENTEET,

- f0EEEERE (com_f4_accel_time)
- KEE (com_f4_max_speed_rpm)
- BESHHER/B (com_u2_ref pos_interval_time)
igﬁﬁ% EMREFFEMNSKRO-FEENMEFORRKEELY L REVEEIZ, BBKOREEREL LY
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3.1.7 EEERE
3.1.71 EEBOIVaO—4SFZ#HV-EEEH

BUoTLYITRIzTREVEVITLE A LERVEERFORELSBELFTDH-H. Toa—Fhov
b (A, BHEESTI VYY) OREMEEZHAELFT, F1=. 4/7')%/’5¢}b1/:l A TIXERAE
BE., RULLEAYRMEIETAYVRBOEZEZERL. T3 —5ESDOAMBELEI BHA-—AHAICE
CHELHEMNGEEEZEHLET,

|
|
I hoo4iE
=5

A
I a—45ES
| E— T
L | | | | |
B : : : : : :
IVa—5EFT | I I I I I
| | | | | |
| | T | [ |
' S A1 T A I I '
| 27 /J'L> lilliu/ \)Lxﬁﬂz ! ! !
| K ] | ] | |
! ! y sty RICILVAVIRS - SR L
| | | | | |
BATHYLE : : l -
I : I
| |
|

mYAH  WYAH mYAH  EYiAH mYas WYAH HRYiAF

< kgL
ET—4 @ﬁiiﬁfi[rad/s]=( 2m ) < A~ HMBESA )

Iva—4A1EEHhD > M BATHhIY FEKES

3-7 BEEBOIYa—HICLDEEHE
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3.1.72 EEBOIVIO—4SZHAVV-EEEH
EREEERICIVa—4S4ZFRITISEOEREERIE. HIEBRHRAOANNNIILRENSEHELET,

AFR
I a—4ES

BAE
IUa—4%ES
|

|
|
|
|
|
B

2T

I EE A

W
T

|
|
&«

B eI s]

= — 4 EE R rad /5] = <

I a—4% 1[EE/NILAH

) o (%‘Jﬁﬂlﬁﬁﬂlﬂ(:)\b éhf:/i’)bxéﬂl)
il i FE] £

3-8 BEBDIVI—HIZkDEEHE
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3.1.8 AT LIREHEE

YOoTNYITEDTIE, UTOIS—REZHEL, TAETNDGAICRABLET#EEEEELTWE
To VATLREMECHADIRREMEILIR 35 FBLTLLEEL,

- BERTS—
N— BT 7h 5 DRBBILESBERRE)ICEY . PWM AT EN\ 1 D E—F DRRBIZLE
T

Fr-. BERERAYTUME, VHE. WHEBRZEHRL. BERE@EERY I v MEZBBE)EZRE L=k
2. BRRFILELFEF (VI bz 7).

-ﬂ%EIE—
EREM TS U A— S BREEEEMAL. BEEBET) S v MEZBB)E R LB, B2
ﬁmui¢o BEY I v MEZRHEBBROERBEOBESEEE L TRELETT,

- EBETS5—
EEEEBRAT L/ SSREELEAL. EREGERE) Sy MIETE LA LR L 1w
CREBELELEY, EEEY I v MERBRHEROERBEOBESEEE L TRELLETY.

- [EEREREIS—
EEEEEREY CTEEXZEMRL, EEY Iy MEFZBBLESA, BEELELEY,

R 35 BORT LIREMEEERTEE

I5— REfiE
TS — :i;;i£ﬁ[mm e
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3.1.9 AD FYAH
AD FYUHERF YU TIL—TDRAZIVTERLET,

Timer start
50us
Carrier cycle
ADC trigger ADC trigger ADC trigger ADC trigger
from GPT from GPT from GPT from GPT
Scan 0 Scan 0 Scan 0 Scan 0
AD conversion AD conversion AD conversion AD conversion
i Motor control I Motor control I Motor control I Motor control
Motor control routine

X 3-9AD Y AHBRA VY
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32 I a—4RYg kLY 7 b 7ERETR

YT T I TICEITAHIELIEE, EI1Z 50[us]EAE|YiAA & . 500[us]EHAZIY AHD 2 DD
B YRAAZEYVEBREINTWET, B 3-10 12HD K S, FRIEHHREH S0[us]AHEBICRITINHNET,
EFRERA S00[us| B EBICEITSININEBICHYET,

500us Interrupt Process

W_fefmnﬁ“' Carrier Interrupt Process
{ Position P ~ Speed h io* + Vgt v v
H
s osition pee: H > dq 4| Voltage 5] =3
] + Speed FF Pl H A \ error |V, /
0_reference L oh Vg™ ig* Current L S vt v * I=®{ compen —V>V PWM \ M
g IPD Control \ 4 > a voltage 1.3 UvW 25 “sation - =
ontroler Limit
e, +Position P + Speed FF O
] osition peer i iq“ ik v |ver 0 |_Encoder I—
H Switch ' Swi
: H ’ witch Angle
Position \ Position/Speed Loop Controller : Decoupling Adjust %
Profiling . . Control SRR 0
K y ! "
w R VY N PR QO —O»C 5 . v
0 w* iclig]] I* [ - ig i
dq N Encoder
Speed iq ey AlB
Observer € Phase
uvw signal
[
Carrier Interrupt
K “. Switch Position & Speed
H H Calculation Mode
H Switch : Rotor Ani
> gle T Encoder Interrupt
! Position/Speed y 0 P
E e petecion S — /

3-10 Tra—4ARY MLAIEERR IOy oK

ZITIE, 2D00F Y AH#EAHE . REYAARARBIZEITIAZERICOLVTOLEHEZR 3-6~K 3-11
[CFEEDHFTFT, FEERICEFH., Toa—4FRY FMLFIEHIZET3FTELEROAEHE L TWVET, ERICE
HOLVWEBOEFMRIZOWTIE, V—Ra—FZ8BIESL,
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& 3-6 50[us] A AR Y A A BABAEITEAR—E(1/4)
J274IL% kg PR S
mtr_callback_event Tva— S F A E—L
: A : (motor_encoder_callback_args_t *) p_args A
mtr_main.c

I A=\ VBB A—2T—4
Hh: Gl

rm_motor_encoder.c

rm_motor_encoder_current_callback

A7 : (motor_current_callback_args_t *) p_args
[ 3=y VBB A= T—4

Hh: L

BEHBOH N EERFED
ANITEE

RM_MOTOR_ENCODER_ErrorCheck

AF : (motor_ctrl_t * const) p_ctrl/ E— 4 &g EEKR A >4
(uint16_t * const) p_error / E—#% T 5—1&4k

HH o fsp_err t/ BIsKEITHE

IZ—FzIvy

rm_motor_encoder_copy_speed_current

A7 : (motor_speed_output_t *) st_output / FEHEEHT—4
(motor_current_input_t *) st_input/ BHR&HIEA DT —4

HAh: L

BEEHHT—2ZERAAN
F—&zaEF—

rm_motor_driver.c

rm_motor_driver_cyclic

A7 : (adc_callback_args_t *) p_args
I A=y YBEBURS A—ET—4
HAh:HL

E—RKSANa—ILINYDH
BE%

rm_motor_driver_current_get

A7 : (motor_driver_instance_ctrl_t*) p_ctrl/ E—% KS4/8f VR
2R

HAh:HL

AD ERT—42 0T (HER
ERRER)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t * const) p_ctrl /| E—4 K5 A /\H|{EEEA
R4

(uint8_t * const) p_flag_offset/ BifRA 7y FMEETET I35
HAH:fsp_err t/ BAMETHRR

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A A : (motor_driver_ctrl_t* const) p_ctrl/ E—% K5 A /\&l{HiEEE
R4

(float const) u_voltage / U 18 EE

(float const) v_voltage / V 18EE

(float const) w_voltage / W 3 EE

Hh o fsp_err_t/ BISRRITHER

PWM T a—7 « 5t HRADHEE
ET—58 E&E

rm_motor_driver_modulation

A7 : (motor_driver_instance_ctrl_t*) p_ctrl/ E—4% FSA4/8f >R
2R

Hh: L

PWM ZERDEST
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& 3-7 S50[us]EHAEIY A A BB NETRAS—E (2/4)
TJ74IL4% M4 WIBHE

rm_motor_driver.c

rm_motor_driver_mod_run

A 71 : (motor_driver_modulation_t *) p_mod / £iAT—4
(const float *) p_f4_v_in/ AN=MHEE

(float *) p_f4_duty out/ HAT1—F«

HAh:HL

ANEHEBE (34 F—3) B
BFa—T A HA I LEHE

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t*) p_ctrl/ E—4% K34 /3f VR
2R

(float) f_duty u/U BT a1—F 1

(float) f_duty v/V#ET1—F«

(float) f_duty w/W T a1—7T+«

HA o fsp_err t/ BIsKEITHE

)ﬂdll?ll
filt

PWM T a1—T«

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t*const) p_ctrl/ E—% FSA4/8a> k
a—)Javy

(motor_driver_current_get_t * const) p_current_get/ BR&ET—4

HH: fsp_err t/ BISREITHER

¥EH. Vde, Va_max T—4
oG

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
I A=y YBEBURS A—ET—4
HAh:HL

ERHEE B 5

RM_MOTOR_CURRENT_ParameterSet

A A : (motor_current_ctrl_t * const) p_ctrl / EFiHIHEE AR A 242
(motor_current_input_current_t const * const) p_st_input/ 4 > 7w k
= b e

BaLT A

HAH:fsp_err t/ BAMETHRR

BEREEMANT -8 EHE

RM_MOTOR_CURRENT_CurrentSet

AJ1 : (motor_current_ctrl_t * const) p_ctrl / B &I ERR S >4

(motor_current_input_current_t const * const) p_st_current/ 4 >
FERT—4

(motor_current_input_voltage_t const * const) p_st_voltage / 4 > 7
FEET—4

Hh o fsp_err_t/ BISRRITHER

RM_MOTOR_CURRENT_CurrentGet

A A : (motor_current_ctrl_t * const) p_ctrl / EFHIHEE AR A 242
(float * const) p_id / Bx%& L1z d HERADRA >4

(float * const) p_iq / X8 L1z q HERADRA >4

HH o fsp_err t/ BASEITHE

d/q EEREME

motor_current_transform_uvw_dg_abs
A7 : (const float) f_angle / [EEEFEHEE
(const float *) f_uvw / UVW #87R4A > 4%
(float *) f_dq / dq 8R4 >4

HA: &L

UVW — dq EEAEZE (Mt
#)
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& 3-8 S50[us]FEHEYAHEHAETEK—E(3/4)
T74ILEA %4 PUEEY VS
) BRHEOBERBEIZE TS
motor_current_angle_cyclic BEAEEIOLR

rm_motor_current.c

A7 : (motor_current_instance_t *) p_instance / &4 VA2 VR
HAh: &L

RM_MOTOR_CURRENT_SpeedPhaseSet

AF : (motor_current_ctrl_t * const) p_ctrl / EFHIEELEARS 242
(float const) speed_rad / [El¥x: E

(float const) phase_rad / {748

HH o fsp_err t/ BIsKEITHE

ERREE O— 5 —fafar—
2ERE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFREIEEEEXAR S 245
(float const) speed_rad / [EI5EE

(float const) phase_rad / {ii#8

HH:fsp_err t/ BAMETHR

RM_MOTOR_CURRENT_PhaseVoltageGet

A7 : (motor_current_ctrl_t * const) p_ctrl / B FREIEEEEXRAR S 242
(motor_current_get_voltage_t * const) p_voltage / BRGEET—4
HH:fsp_err t/ BAMETHR

RESN-HEZZIE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t *) p_instance / &4 VA2 >
AarvkAa—)L

HAh:HL

FEFRANZ MLaT Y REEXERE
DERNY PO OHAERE
Ry MLEEE

motor_current_pi_control
A 71 : (motor_current_pi_params_t *) pi_ctrl / Pl HlfH/35 A —4
H A : float / Pl #l#H HiE

P il

motor_current_limit_abs

A7 : (float) f4_value/ 2 —4" v FDIE
(float) f4_limit_value / #IFE{E

H A : float/ HIFR L f=1E

HEHE D HIR

motor_current_decoupling

A 71 : (motor_current_instance_ctrl_t *) p_ctrl / EBHRFIEA R 22
A

(float) f_speed_rad / [E$5iEE

(const motor_current_motor_parameter_t*) p_mtr/ E—A2&Ej{/\5
rA—4

Hh: &L

FETF il

motor_current_voltage_limit
A7 : (motor_current_instance_ctrl_t *) p_ctrl/ BR&I#HA > R4 VX
HAH: L

BEAY FILOFIR
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& 3-9 S50[us]EHAEIY A A BN ETRAS—E (4/4)

2744

E#4

IR E

rm_motor_current.c

motor_current_transform_dg_uvw_abs
AH : (const float) f_angle / [E3EfEE
(const float *) f_dq / dq &K1 >4
(float *) f_uvw / UVW #/RA >4
Hh: &L

dg — UVW EEfEZZEH(iExZ
1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / EFE
REMET—%

(float*) p_f4_v_array/ ) 27 LV RAERE

(float *) p_f4_i_array/ ) 77 LV RAEHR

(float) f4_vdc / BHRERE

HAh: AL

BEREMHE

rm_motor_sense_encoder.c

RM_MOTOR_SENSE_ENCODER_InternalCalculate
A A : (motor_angle_ctrl_t * const) p_ctrl / fEHI#EEARS V4
HA:fsp_err t/ BAMETRER

IVa—5ESICLPAES
REORHER

RM_MOTOR_SENSE_ENCODER_AngleSpeedGet

A A : (motor_angle_ctrl_t * const) p_ctrl / FAEEHIEEARS V42
(float * const) p_angle /| ET—4

(float * const) p_speed / EHET—4

(float * const) p_phase_err/ SitH2ET—4%

HH:fsp_err t/ BAMETER

A—20AEELEEEEER

=

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

A A : (three_phase_ctrl_t * const) p_ctrl / =484 A < &I{HEE AR
A4

(three_phase_duty_cycle_t * const) p_duty cycle/ RET1—T 44
19

HA o fsp_err_t/ BA¥ETHER

EBAIDTA—TA4H4Y
JLERTE
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& 3-10 500[us]EAHAEI Y ;A A BB N EITREH—E(1/2)
T74IL%A %4 M IBREE

mtr_callback_encoder I va—4SFA%EaI—L
A 71 : (motor_encoder_callback_args_t *) p_args AR5
[ A=y YBEBIST A =3 T—4

mtr_main.c HA: L
get_vrl VR1 O A/D ZH#{ERE
AR L

HA o uintl6_t/ EH#ME

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

AF1: (motor_current_ctrl_t * const) p_ctrl/ EFa> kA—)LTAY
9

(motor_current_input_current_t const * const) p_st_input/ 4 > 7y
EHT— 4

HA 0 fsp_err_t/ BAHETHER

REEA S REFEA S
—REWE

(=5
£y
T

rm_motor_encoder.c

rm_motor_encoder_speed_callback

A7 : (motor_speed_callback_args_t*) p_args/ 3—JL/\y U B
NSA—ET—4

Hh: &L

HEHED—IL/N B

rm_motor_encoder_copy_current_speed

A7 : (motor_current_output_t *) st_output/ EFRHAT—4
(motor_speed_input_t *) st_input / S ZREANT—4

HA: &L

Y

ERENT—2&EEAR
F—&lzaEF—

rm_motor_speed.c

rm_motor_speed_cyclic

A7 (timer_callback_args_t*) p_args/ a—JL/\y O BE#H/T5 A—
AT—4

Hh: &L

REFEORHEE (247
BV AAREDIFUH L)

RM_MOTOR_SPEED_ParameterSet

AJ1 : (motor_speed_ctrl_t* const) p_ctrl/ E—4FEEa> kO—JL
JavYy

(motor_speed_input_t const * const) p_st_input / SZEAH/S A —
2

HA o fsp_err_t/ BASEITHR

BEANNFA—FEHRE

RM_MOTOR_SPEED_SpeedControl

A7 : (motor_speed_ctrl_t*const) p_ctrl/ E—42&EE32> tA—)L
Javy

HH:fsp_err t/ BAMETHRER

diq ERERIEZEFHE GEE
FEDAC > TOER)

rm_motor_speed_set_speed_ref

A 71 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—32FEA VX4
R

A float/ V77 LUREE

REEFEEEH

rm_motor_speed_set_iq_ref

A7 : (motor_speed_instance_ctrl_t*) p_ctrl/ E—42FEAS VR HZ
AR

HA:float/q#h!) 77 LU RER

qEOERETEEZENR

rm_motor_speed_set_id_ref

A1 : (motor_speed_instance_ctrl_t*) p_ctrl/ E—42FEAS VR HZ
R

HA:float/d &) 77 LU RER

dHOBEREREEZEN

RM_MOTOR_SPEED_ParameterGet

A7 : (motor_speed_ctrl_t * const) p_ctrl/ E—4&EEa> tO—)L
Javy

(motor_speed_output_t * const) p_st_output / FREH AT —4%
HH:fsp_err t/ BASETHRER

REFHMOHANS A -5 %
g
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& 3-11 500[us]EAHAEI Y A A BB N EITREH—E(2/2)

2744

EEage

IEREE

librm_motor_speed.a

rm_motor_speed_first_order_Ipf

A A : (motor_speed_lpf_t*) p_lpf/ —X LPF #&i&{kRA >4
(float) f_input/ AhT—4

A float/! Z4ILE2—%ODT—42

—X LPF A8

rm_motor_speed_fluxwkn_set_vamax

A7 : (motor_speed_flux_weakening_t *) p_fluxwkn / 55 EREE
LN ]

(float) f4_va_max/ RKEEY kL

Hh:GL

BRRKEERY FILERTE

rm_motor_speed_fluxwkn_run

A7 : (motor_speed_flux_weakening_t *) p_fluxwkn / 33&REERAEE
KR4a 24

(float) f4_speed_rad /| E—4 BREE

(const float *) p_f4_idq / diq B4E 7

(float *) p_f4_idq_ref / diq 8#') 7 7 L > A EH

Hh: &L

BOMMRFIERIT
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3.3 Contents of control

3.3.1 Configuration Options

IYa—SFARY FLEHEES 2 —ILOERA 7 3 »IE. RA Configurator Z{#H L THERTZET,
FEINA T a3 vidk. a— FOAEREIZ common_data.c/h, B hal_data.c/h [CEBMICRBEINET,
FTLa B ERTEEIL. ROKRI-1D2ERA T avIZEBEH LTWET,

312 AT av

Configuration Options (rm_motor_encoder.h)

FToarg AR

Limit of over current (A) HERNCOEZEBADE. PWM B AR— AT JIZHRES
Initial: 1.8F nEy,

Limit of over voltage (V) BREENCDEZEBZSE. PWMHEAR— b F TIZHRE
Initial: 28.0F ENFEY,

Limit of over speed (rpm) EEREEN_DEZEZBZDE. PWM EHAR— A TIZERTE
Initial: 4500.0F ENFET,

Limit of over speed (rpm) BREEACOEETED &, PWM HAR— bAF JIZERTE
Initial: 14.0F ENFEY,

Motor Encoder Vector Control (rm_motor_encoder)

Settings Property Value
w Common
Parameter Checking Default (BSF)
w~ Module Motor Encoder Vector Control (rm_motor_encoder)
» General
Mame g_motor_encoderd
Limit of over current (A) 1.8
Limit of over voltage (V) 28.0
Limit of over speed (rpm) 4500.0
Limit of low voltage (V) 14.0
v Interrupts
Callback mitr_callback_encoder

K 3-11 Toa—45FARY FLE#EO FSPaY 7449 L—> 3 > (FSP3.5.0)

3.3.2 Configuration Options for included modules
I a—45HARNY FLHBES 2 —LIZE, UTOED2—LLNEENET,

* Current Module
- Speed Module
* Position Module
* Angle Module

* Driver Module

Fl=, IMSQED2—)LICIE, TUOaA—FFARY FLFEIEHED 2 —IILERILKBR/NS A—2DHY FE
T, ATV RBERTEEEUTORIZRLET,
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® 3-13 #EA T ay
Configuration Options (rm_motor_current.h)
ArTavs kS

Shunt type Ty U MERZE WK DORAVWTERBEZE1TS
Initial: 2shunt NEBRLET,

Input voltage (V) =
Initial: 24.0F ANBE V]

Voltage error compensation BEREMEOEYN EBUNZEERLET,
Initial: Enable

Design Parameter | Current Pl loop omega BiRHIHREARBRKE [Hz]
Initial: 300.0F

Design Parameter | Current Pl loop zeta ERFIHRB=E R
Initial: 1.0F

Motor Parameter | Pole pairs %t £t
Initial: 4

Motor Parameter | Resistance (ohm) 1 [ohm].
Initial: 0.84

Motor Parameter | Inductance of d-axis (H) dEAU A AR [H]
Initial: 0.0011

Motor Parameter | Inductance of d-axis (H) qQEAA YA R [H]
Initial: 0.0011

Motor Parameter | Permanent magnetic flux (Wb) | 3 [Whb].
Initial: 0.00623

Motor Parameter | Rotor inertia (kgm”2) AF—>% [kgm”2].
Initial: 0.0000041

Motor Current Controller (rm_motor_current)
Settings Property Value
~ Common
Parameter Checking Default (BSP)

w General
Mame
Sensor type
Shunt type
Current control decimation
PWM carrier frequency (kHz)
Input voltage (V)
Sample delay compensation
Woltage error compensation
Woltage error compensation table of voltage 1
Woltage error compensation table of voltage 2
Woltage error compensation table of voltage 3
Woltage error compensation table of voltage 4
Woltage error compensation table of voltage 5
Woltage error compensation table of current 1
Woltage error compensation table of current 2
Woltage error compensation table of current 3
Woltage error compensation table of current 4
Woltage error compensation table of current 5
w Interrupts
Callback
w Design Parameter
Current Pl loop omega (Hz)
Current Pl loop zeta
~ Motor Parameter
Pole pairs
Resistance (chm)
Inductance of d-axis (H)
Inductance of g-axis (H)
Permanent magnetic flux (Wh)
Rotor inertia (kgm™2)

w Module Motor Current Controller (rm_motor_current)

g_motor_current0
5 Encoder
2 shunt

o

20.0F

24.0F
Enable
Enable
0.564

0.782

0.937

1.027

1.058

0.022

0.038

0.088

0.248

0.865

‘i', rm_moter_encoder_current_callback

300.0F
1.0F

4
0.84
0.0011
0.0011
0.00623
0.0000041

3-12 E—42BRav rO—5DOFSPaY 7445 L— 3 2 (FSP3.5.0)
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*® 3-14 BEA T av

Configuration Options (rm_motor_speed.h)

7T avs AE
Speed control period (sec) 32 JE il {1 7 #A[sec]
Initial: 0.0005F
Step of speed climbing (rpm) EEEHDORT v TE[rpm]
Initial: 0.5F MEEFETIDEICK>TEREEHIELET
Maximum rotational speed (rpm) RAXRE([rad/s]
Initial: 4000
Speed LPF omega RE LPF EHREK$ [Hz]
Initial: 10.0F
Speed at Id climbing (rpm) dEERDEMEHEHT HEE[rad / ], REMNC
Initial: 500 DIEICET HFE T, EHRFICdHERZEMSE

7,
Limit of g-axis current (A) qEERY I v b+ [A]
Initial: 1.8F
Flux weakening 55 O RER H{E1 0D E IR
Initial: Disable
RO1AN5923JJ0111 Rev.1.11 Page 40 of 66
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%= 3-15 BRA T a v

Configuration Options (rm_motor_speed.h)

T avs SES
Design parameter | Speed Pl loop omega R FE Il {H R E A BURE [Hz]
Initial: 15.0F
Design parameter | Speed P!l loop zeta RESIERBERE
Initial: 1.0F
Design parameter | Cutoff frequency of phase error | #8382 LPF v b4 7REKEH [Hz)
LPF
Initial: 10.0F
Design parameter | Speed observer omega BELX TH—/\hy bATREBEH [Hz]
Initial: 200.0F
Design parameter | Speed observer zeta HELF TF—N\EEERHY
Initial: 1.0F
Motor Parameter | Pole pairs 1B %t 45
Initial: 4
Motor Parameter | Resistance (ohm) 1 [ohm]
Initial: 0.84F
Motor Parameter | Inductance of d-axis (H) dEhf VA2 VR [H]
Initial: 0.0011F
Motor Parameter | Inductance of g-axis (H) QA VAU A VR [H]
Initial: 0.0011F

Initial: 0.00623F

Motor Parameter | Permanent magnetic flux (Wb)

MR [Wh]

Motor Parameter | Rotor inertia (kgm”2)
Initial: 0.0000041F

1 F—> v [kgm"2]
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Motor Speed Controller (rm_motor_speed)
Settings Property Value
w Common
Parameter Checking Default (BSP)
Postion Support Enabled
w Module Motor Speed Controller (rm_motor_speed)

~ General
Mame g_motor_speed0
Speed control pericd (sec) 0.0005F
Step of speed climbing (rpm) 0.5F
Maximum rotational speed (rpm) 4000
Speed LPF omega 10.0F
Speed at |d climbing (rpm) 500
Limit of g-axis current (A) 1.8F
Step of speed feedback at open-loop 0.20F
Open-loop damping Enable
Flux weakening Disable
Torque compensation for sensorless transition Disable
Speed observer Enable
Control method PID
Control type (&) Encoder

v Open-Loop
Step of d-axis current climbing 1.0F
Step of d-axis current descending 0.3F
Step of g-axis current descending ratio 1.0F
Reference of d-axis current 1.0F
Threshold of speed control descending 600
Threshold of speed control climbing 500
Pericd between open-loop to BEMF (sec) 0.025F
Phase error(degree) to decide sensor-less switch timing 10

v Design parameter
Speed Pl loop omega 15.0F
Speed Pl loop zeta 1.0F
Estimated d-axis HPF omega 2.5F
Open-loop damping zeta 1.0F
Cutoff frequency of phase error LPF 10.0F
Speed observer omega 200.0F
Speed observer zeta 1.0F

w Motor Parameter
Pole pairs 4
Resistance (ohm) 0.84F
Inductance of d-axis (H) 0.0011F
Inductance of g-axis (H) 0.0011F
Permanent magnetic flux (Wb) 0.00623F
Rotor inertia (kgm™ 2) 0.0000041F

w Interrupts
Callback .L rm_motor_encoder_speed_callback
Input data Q, (g_motor_encoderd_ctrl.st_speed_input)
Output data .L (g_motor_encoderd_ctrl.st_speed_output)

3-13EFE—4RAE—Farv rkO—5DFSPaY 744 L—> 3 (FSP3.5.0)
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® 3-16 #EERA T av

Configuration Options (rm_motor_position.h)

7T avs SES
Position dead band METY FNUF
Initial: 1U
Position band limit fEREY OEHEFH
Initial: 3U
Speed feedforward ratio REI—FI7+7— Kk
Initial: 0.8F
Encoder counts per one rotation E—A4—RBAT a—Fho
Initial: 4000.0F
Position omega 7 & 15 & A B IR [Hz)
Initial: 10.0F
Period of speed control (sec) 1R Il {E1 3247 ] #Asec]
Initial: 0.0005F
Position Profiling | Interval time MEREE BT b RHE
Initial: 400U
Position Profiling | Accel time hniREFfE[sec]
Initial: 0.3F

Position Profiling | Maximum accel time
Initial: 11077.904F

RAMERFRE/ NS A -4

Initial: 4000.0F

Position Profiling | Accelaration maximu speed

70 7 7 4 LixE BEREE [rpm]

Position Profiling | Update step of timer
Initial: 0.0005F

B 0774 IILEHE[sec]

Motor Parameter | Pole pairs
Initial: 4

At 2

Motor Parameter | Resistance (ohm)
Initial: 0.84F

1 [ohm]

Motor Parameter | Inductance of d-axis (H)
Initial: 0.0011F

d#hq o592 R [H]

Motor Parameter | Inductance of g-axis (H)
Initial: 0.0011F

q#hA U552 R [H]

Initial: 0.00623F

Motor Parameter | Permanent magnetic flux (Wb)

HR [Wh]

Motor Parameter | Rotor inertia (kgm”"2)
Initial: 0.0000041F

4+ — % [kgm"2]
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Settings

Property
» Common
Parameter Checking

v Module Motor Position Centreller (rm_motor_position)

~ (General
Mame
Position Dead Band
Position Band Limit

Motor Position Controller {rm_motor_position)

Speed Feedforward Ratic

Encoder Counts per one rotaticn

Position Omega

Pericd of Speed Control[sec]

IPD
» Position Profiling
Interval Time
Accel Time
Maximum Accel Time

Accelaration Maximum Speed

Update Step of Timer
~ Motor Parameter

Pole Pair

Resistance[ohm)

Inductance of d-axis[H]
Inductance of g-axis[H]

Inertialkgm™ 2]
Meotor Inertialkgm® 2]

Value

Default (BSP)

g_rmctor_position0
u

au

0.8F

4000.0F

10.0F

0.0005F

400U

0.3F
11077.904F
4000.0F
0.0005F

4
0.84F
0.0011F
0.0011F
0.00623F
0.0000041F

3-14 HEa> rE—5DFSPaY 7445 L—> 3> (FSP3.5.0)
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® 317 BERA T3y

Configuration Options (rm_motor_sense_encoder.h)

T avs SES
Motor Parameter | Pole pairs 15 53t 35
Initial: 4
Motor Parameter | Resistance (ohm) 1 [ohm]
Initial: 0.84
Motor Parameter | Inductance of d-axis (H) deh4 VAU 2 VR [H]
Initial: 0.0011
Motor Parameter | Inductance of g-axis (H) QA U FV R VR [H]
Initial: 0.0011
Motor Parameter | Permanent magnetic flux (Wb) R [Wh]
Initial: 0.00623
Motor Parameter | Rotor inertia (kgm”2) 14— % [kgm'2]
Initial: 0.0000041
Control type RE/HLE i EEE R
Initial: Speed
Period of current control (kHz) ERHIHEITEL [kHz]
Initial: 20.0F
Period of speed control (sec) EEFIHETEE [sec]
Initial: 0.0005F
PWM carrier frequency (kHz) PWM F+ 1) 7R [kHz]
Initial: 20.0F
Decimation of interrupt ZYAAHEBIEH
Initial: OU
Counts per rotation E—R1BATOIVI—SHY9 MK
Initial: 4000
Counts for angle adjust M EREREAA YV
Initial: 512U
Zero speed counts OEEHHTa—FhDor M
Initial: 20000000U
Occupancy time BRI & A R
Initial: 0.4F
Carrier time B 7 ) 50 B
Initial: 0.00002F
Process time I a—45hoY by TF v NEEHR
Initial: 0.000002F
High speed change margin (rpm) BRELEYYHBZ 7 —2 VR
Initial: 150U [rpm]
LPF parameter for high speed filter EERER LPF /A5 A —4
Initial: 0.1F
Counts to change speed REEEE—RFEEAIY M
Initial: 8U
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g_motor_sense_encoder( Motor Angle (rm_motor_sense_encoder)

w Motor Parameter

Pole pairs
Resistance (ohm)
Inductance of d-axis (H)
Inductance of g-axis (H)
Permanent magnetic flux (Wh)
Rotor inertia (kgm™2)
Centrol Type
Period of Current control (kHz)
Pericd of Speed control (sec)
PWM Carrier Frequency (kHz)
Decimaticn of Interrupt
Counts per Rotation
Counts for Angle Adjust
Zero speed counts
Occupancy Time
Carrier Time
Process Time
Highspeed Change Margin (rpm)

LPF parameter for Highspeed Filter

Counts to change speed

Settings Property Value
w Common
Parameter Checking Default (BSP)
v Meodule g_motor_sense_encoderd Motor Angle (rm_motor_ser
w General
Mame g_mctor_sense_encoderd

0.84
0.0011
0.0011
0.00623
0.0000041
Speed
20.0F
0.0005F
20.0F

oL

4000
s12U
20000000U
0.4
0.00002
0.000002
150U

Q1F

gl

3-15 E—47F+045 KS4/\OFSPa> 744 L—¥ 3 (FSP3.5.0)
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& 3-18 #HA T av

Configuration Options (rm_motor_driver.h)
T7Tars kS

Shunt type r U MEREWK DFESTHEEROREZ
Initial: 2shunt TOMEEREEFET,

PWM timer frequency (MHz) PWM 2 1 < EiEE [MHz]
Initial: 120

PWM carrier period (micro seconds) PWM &+ 1) 7B [Micro seconds]
Initial: 50

Dead time (raw counts) TY 24 LAD > MME [Raw Counts]
Initial: 240

Current range (A) ERBREL VD [A]
Initial: 27.5F

Voltage range (V) BEERHEHL VY V]
Initial: 111.0F

Counts for current offset measurement A7ty FRGHERERK
Initial: 500

A/D conversion channel for U phase current UHERBRE AD FryoRILES
Initial: 0

A/D conversion channel for W phase current W HER&L AID FryoRILES
Initial: 2

A/D conversion channel for main line voltage BEEERLE AID FroRILES
Initial: 5

A/D conversion channel for V phase current VHEERGEE AID FYoRILES
Initial: 1 2UvUNEERL-GE XEHEGYET,

Input voltage BREEANE
Initial: 24.0F

Resolution of A/D conversion A/D OV /N—B 5 R RE
Initial: OXFFF

Offset of A/D conversion for current AID AV N—BAHAFTEvk
Initial: 0x745

Conversion level of A/D conversion for voltage EBEELTHLANIL
Initial: 0.66F

GTIOCA stop level E7—LEFERELAL
Initial: Pin level High

GTIOCB stop level T7—LELERBRLANL
Initial: Pin level High

Maximum duty PWM KT 21—T4
Initial: 0.9375F TYREA LERVBRAT1—T1
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Settings ~ Property

ADC and PWM Modulation (rm_motor_driver)

w Common
Parameter Checking
ADC_B Support
w Module ADC and PWM Modulation (rm_motor_driver)
v General

Name

Shunt type

Maodulation method

PWM Timer Frequency (MHz)

PW Carrier Period (Microseconds)

Dead Time (Raw Counts)

Current Range (A)

Voltage Range (V)

Counts for current offset measurement

A/D conversion channel for U Phase current
A/D conversion channel for W Phase current
A/D conversion channel for Main Line Voltage
A/D conversion channel for V Phase current
Adjustment value to current A/D

Minimum difference of PWM duty
Adjustment delay of A/D conversion

Input Violtage (V)

Resolution of A/D conversion

Offset of A/D conversion for current
Conversion level of A/D conversion for voltage
GTIOCA Stop Level

GTIOCE Stop Level

w Modulation

Maximum Duty

v Interrupts

Callback

Malue

Default (BSP)
Disabled

g_motor_driverd
2 shunt

SWPWIM

120

50

240

27.5F

111.0F

500

240

24.0F

0xFFF

745

0.66F

Pin Level High
Pin Level High

0.9375F

(&) rm_moter_current_cyclic

3-16 ADC & PWM

EDaAL—Y 3V RSANRDFSPaY 744 L— 3 (FSP 3.5.0)
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34 #ETZA— (JO—Fvy—Fk)

341 FAAuHE

e
\

AR

J

FSPES1—)L DAL

A EREBOMHIE

A—H AT —AD¥HEE

v—I)L ABE#EDDEIL

oML

—

/
/

[Analyzer]Y

[Board]

BR/NTA—EAN

com_ul_mode_systemMDIEH DS
EAOE}EE—FEER

LED#II1E

\J

SWODIKEEN B
E—ADFHEE—FEE

[ SRk B/ B IR TE

EESERE /BT REDHKE

LE D] 7

3-17 A EBI7O—Fv— b
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3.4.2 50 [us]A#ARIYAH (F+r ) 7EHEYAH) 0E

( 50[us] B £AEIY A A L3 >

|
Iva—SFho o aERE
[
UE-WHEERR
[
AN—SBRBEEERG

I5—FIvy

BRI TIVMNEE
VHEREH

[INACTIVE]

SYSTEM MODE

[ACTIVE]

[com_u2_offset_calc_time

F oo B TERELI=FEREM]

[com_u2_offset_calc_time
THRELBEERA]

\ 4
I8 - REH AR U -WHB R A 7y MRIE LR
[

AR EEEENE
[

UVWHE R =das B Z i

[
ERPIHIfE
[
SEFiSHIE
[
BEHIR

I
frtBE A E

[
doBEE=>UVWHEEE L %
[
BEREME
[

PWM duty
[

PWML S R AR TE

A

ST

3-18 50[us|EHAZI YV AANE T O—F v — b
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3.4.3 500 [us]EHAEI Y ;A A A03E

< 500 [us] &A%Y iAdr >

EIER75 A RE

[BOOT MODE]

ERA 7y MEREE THER

‘ ‘ Egx B R ERE ‘ ‘ ‘ ‘ B E R EERE ‘ ‘
‘ ‘ ElSEE E R fERE ‘ ‘ ‘ ‘ ElSE E S fERE ‘ ‘
| |
‘ ‘ B ERIETIERE ‘ ‘ ‘ ‘ B ERIETIERE ‘ ‘
| |

dERESIERE ‘ ‘ ‘ ‘ BRI DIERE ‘ ‘

C wr )

3-19 500 [us]E#E Y AANE T O—F v— b
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3.4.4 BERBRHIY AHNIE

BERBHEENYAHAE, YOoTLYIT I TFYIT I T7IZEITS PWMEBAGFDNAA 2 E—F
AHIEHEHETH D GTETRGC HA LRIV EMEIC K AHDERBHBICRET 2ENYIAHTT, TDT=
. RE|YAANIEDOETEIBRE S TEKEEIZ PWM HARFIINA A D E—F D RREICHE->THEY ., E—

BAADHARKFELELTVET,
( B B AR HE] A AL TE >

POEGY vk

BERRETS—Evh

IS—ART—HAXtYk

POEGE|YAAZELE

v

3-20 BAERRHEN YV AAMEIO—F vy—
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345 I a—4ESEIYAHNE

Iva—SHhovk
T FYEYAH
Iva—4%
AERETT
[YES]

T a—4 /XL RIERLAHLE
Ia—Fh I BRLAH
IS HEAGE

HEFOOHERE

I a—4 /L RABEYEFHE

IS REHRE

321 TYO—4EBEYRAHLEIO—F v— b
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4. FRMmIRIEERER
YUTWYIT Rz TIZOVWTHBALET,
4.1 BWMEIRIR
RALIS.HUTIWY IR IzTHEELRFBEIUVTNYITTE5ODN—FIO7EHERLET,
F4-1 TUa—FHARNY FILHEIEY T b o 7 ERERK

15H AE
A oNnN—8KR—FK RA6T1-RSSK [RTKOEM0000B10020BJ]
CPU R— K RA6T1 CPU Card [RTKOEM0013C01201BJ]
T—4 75 LA DCE—%4 (BLY171D-24V-4000)
FUoFVvIFNYSTITIa RA6T1 CPU h— KIZI&, #>AHR—FF/3yH (J-Link OB) A
L—4 BHINTWSH, T2 L—42ZAETHIREEHY FHA.

RA2(12, YUTNWY TR Iz TE2ELRBEUVTNYITELEODY I b9z 7ERERLET,
£42 Toa—FFANY FILEIEY T b 7 EREH

1EH N—23y AR
GCC e2 studio 2021-10 Integrated development environment (IDE)
for Renesas devices.
GCC ARM Vv10.3.1.20210824 | C/C++ Compiler. (Download from e2 studio
Embedded installer)
Renesas Flexible V3.5.0 LA Software package for writing applications for
Software Package the RA microcontroller series.
(FSP)

42 Oz bDA UER—+
HOTIY T T7IE. UWTOFIET e2 studio 124 R— b TEZET,

1. File — Import

File Edit Source Refactor MNavigate Search Project

MNew Alt+Shife+N »
Open File...

) Open Projects from File System...
Recent Files > ‘
Close Editor Cerl+W
Close All Editors Ctrl+Shift+W

Cirl+5

Ctrl+5Shift+5

Refresh

Convert Line Delimiters To >

Print... Cirl+P

B

Import..
Export...

Properties Alt+Enter

Switch Workspace ¥
Restart
Exit

K41 74N AZa—
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2. TExisting Projects into Workspace] ZZEIRL. [RAN]|R2VEFV U9 I LET,

8

Select .
: ) i p-
Create new projects from an archive file or directony. E 5 |

Select an import wizard:

| type filter text |

v = General -
JE Archive File
[/ CMSIS Pack
(= Existing Projects into Workspace
[} File System
[T Preferences
() Projects from Folder or Archive

72 Rename & Imnort Fxistina C/C++ Proiect intn Worksnace

K42 AVR—kAZa2—

3. FIAY Y FIF7ANERIRLET, FinshRE2 &2V Y vId5E, TADY bHA UR— &
*Lid_o

& Import [m] X
Import Projects —
Select a directory fo search for existing Eclipse prajects. / A
(®) Select root directory: | C¥work¥RAGT1_ESB_SPM_ENCD_FOC_E25_V100 ~ | Browse...
(O Select archive file: Browse...
Projects:
RAET1_ESB_SPM_ENCD_FOC_E2S V100 (C:¥work¥RAGT1_ESB_SPM_ENCD_FOC_E2S_V100) Select All
Deselect All
Refresh
Options

[ Search for nested projects

[ Copy projects inte workspace

[ Close newly imported projects upon completion
[ Hide projects that already exist in the workspace

Working sets

[] Add project to working sets New...

(‘a‘ < Back Next Cancel

43 APz bDA UR—F

43 EILRETNYY
le2 studio 21— —XY¥ =2 7ILAMHA K (R20UT4204) | BB LTLFEELY,
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4.4 HSTILY T RY T T7DIREHRE

441 DAV IRE3—F

E— 42 HIERF B Y —ILRenesas Motor Workbench] #ERE T (U TILa— FZEESE 5185,
TEDFIETHAYHORE— TN TOSy FEEFTLET,

(1) RELCERRAR. TEEUEY FMRIZA N\ —FR— FLE®D LED1, LED2 [XHTIREET, E—4I1F
FIELTWET,

2 4AN—R3KR—FEDFITILRALYF(SWL)ZON IZTEHEE—2MEELES, FTILRS VT
SWLZEHIYEBZASZLICE—2DOEEMB/IFLEERYRLET, E—2HLEEICEEGELTLSIGE
T4 N—EBR—KFEDLEDLIARITLET, CDEE, 41 UN—4R—KLE®DLED2 NETLTL
BB FIS—ARELTLET,

(B) E—ADEEAAEZLEETHBEE. 41 VN A—2R—FEDRY) 21— LEHR(VR)THAELET,
- R a—LER(VR)ZAICET : BFEtEY ICEER
- AR 2 —LAER(VR)ZEICETY : REFTEY IZEER

4) IS—NRELEBE. A N\—FR—FLEDLED2 ARATL, EEAEILLFET, BRT H1=0HICE
AVIR—BHR—ED RTILAAL Y F(SW1)Z OFFIZLEETT YY1 RA v F(SW2)ERLTLES

LY
(5) EHERERTIHIEAEF. E—2DEENMEIEL TS EEHEEL. TELCERNOE HZE OFF
IZLZFET,
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45 E—42#H|IHBAFRXIEY—IL Renesas Motor Workbench |

451 HE

YTV T b7 T, E—2 FIEBIFZIE Y —ILRenesas Motor Workbench] Z1—H4 >4
7 —X(BlE/fELiES. BEREERF)ELTHERALEY, EAAELG EDFMIE TRenesas Motor
Workbench A—H—X<v=a7JL] #8RBLTLLEELY,

E—4& & HBIF X2 Y — )L TRenesas Motor Workbench] (882t WEB H4 FE YU AFLTLFEELY,

Siow? =
0

4-4 Renesas Motor Workbench 4V}

E—AR&HBIFTIE Y —)L Renesas Motor Workbench] DQ{fELYA

® Y—LTFALaY E7)9 I LY—ILERET B,

@ Main Window ® MENU /S—M 5, [File] — [Open RMT File(O)] &R,

JOoT Y b7+ ILE D src/application/user_interface/ics” 7 # LA NIZ#H S RMT 7 7 A L& iR AA
I

"Connection”® COM Tt S ni=F v D COM %:EIRT 5,

AID Select Tool M Easy F1=I1% Analyzer R2 %9 ) v 93 5%,

"4.5.2 Easy HERERVEHI F 1=(374.5.4 Analyzer #EEIREBI" Z TIZCE— 2 2ERBI S B 5,

© & ©
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4.5.2 Easy HAEIEVEHI
Easy #aex AL, E— 2 %FEETHHZEUTISRLET,

45.2.1 &l
o HIfEE— F % % Position IZERET S
@D Position # T%:&IRT %,

@ “Position”® ON IZ9 3,
FTTIZONIZH T EEBAIE, —EOFFIZLTMALHEEONIZLTLESLY,

- 2Turn ON
(1 Click “Position”

RMW UI Position

eed Position ()

Position 0 = Ref position [degree]
8000
| 6000

4-5 ¥|{HE— K% % Position [ZERET B2FIE

e 1—H4A 2R TJ1—RX% Renesas Motor Workbench FRIZEET 3
@ “RMWUI'Z2ON IZ9 5,
T TIZONIZH LT EEIE. —EOFFIZLTHALEEONIZLTLESLY,

(TTurn ON
d Positi Reset RMW UL Position
pee 'osition (: c
Position 0 = Ref position [degree] P
8000
| 6000

4-6 Renesas Motor Workbench £RIZEE 3 5 FIE

o E—AZMERSIES
@ “Run’Ri U ##H¥,
@ $EHHIE % Ref position”R 54 £ TANT 5,

1)Click “Run” button (2'Set “Ref position”
| \
A :
> Ready Sequence
Ref position
Farameter alue 0
Vide 2453 degree
-5000 5000

4-7 E—A EEDFIE
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o E—HZEEFILEEED
@ “Stop"RE WY,

(D Click “Stop” button

o Ref speed

Parameter Value 000
2 ] rpm

Vde [V] 2442
Current control period [us] 50 L_ J

) -2400 2400
Speed control period [us] 500 =

X 4-8 E—2FLDOFIR

o IEF->TLES (T5—) HEDWLE
@D “Reset’RA4 wF#ONIZTF B,
@ “Reset’RA wF % OFFIZF 5,

(Turn ON
(2Turn OFF

u . Reset RMW UI
osition ‘)

=== Ref speed [rpm]
EEd 0 2000
1500

1000

500

4-9 T5—REROFIR
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4.5.2.2 EEHIE
o H|fHIE— K% % Speed IZRET S
@ Speed 2 T#EIRT B,
@ “Speed’® ONIZF %,
FTTICONIZHES2TWEBAIK. —EOFFIZLTASLEEONIZLTLEEL,

@ Click “Speed” (@ Turn ON

RMW UI Speed

Position D
= Ref speed [rpm]
Speed 0 4000

| 3000

4-10 H|HE— F#% Speed IZRET S FIE

e 1—H4A >R TJ1—RX% Renesas Motor Workbench FRIZEET 3
@ “RMWUI'Z2ON IZ9 3,

FTIZONI[ZHE>TWLWEEEIE. —EOFFIZLTHAMALEEONIZLTL &L,

(LTurn ON
_— Reset RMW UL Speed
pee osition (j ()
= Ref speed [rpm]

Sneed n

4-11 Renesas Motor Workbench {ERIZZE 9 5 FE

o E—AZMESED
@ “Run’Ri U ##HY,
@ $E5HEEEEE‘Refspeed’ RS54 X TANT 5,

@Ciick “Run” button (2)Set “Ref speed”
N

v

’ \ Ready Sequence .
Ref spee .

Parameter Value 0
Vdc [V] 0

Current control period [us) 50

rpm

-2400 2400
Speed control period [us] 500

o

4-12 E—4SMEDFIE
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o E—HZEEFILEEED
@ “Stop"RE WY,

(D Click “Stop” button

o Ref speed

Parameter Value 000
2 ] rpm

Vdc [V] 2442

Current control period [us] 50 L_ J
) -2400 2400
Speed control period [us] 500 =

B 4-13 E—42FLDOFIE

o IEF->TLES (T5—) HEDWLE
@D “Reset’RA4 wF#ONIZTF B,
@ “Reset’RA wF % OFFIZF 5,

(UTurn ON
(2Turn OFF

E Reset RMW UI
Position ‘)

w—= Ref speed [rpm]
2ed 0 000
1500
1000

500

4-14 TS5 —EBROFIE
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453 Analyzer #EEFZEH—E

Analyzer 1—HA VA J 1 —XAFRABOANAER—EBEZ R 43ITRLET, GH. ChoDEH~D
ABEIE com_ul_enable_write [IZ g_ul_enable write &F C{EZZAAREBAICHIGT 2EH~ARMESh
F9, =L, O)DMFFSN=ZEHIE com_ul_enable_write [(ZIRKEFELEFH A,

# 4-3 Analyzer #EEA DAZEH—E

P e Bt RE

com_ul_sw_userif (*) uint8_t A—HYAUETI—RRAYF

0 : RMW Analyzer {£

1: R—FER (TI4ILH)
com_ul_mode_system (*) uint8_t AT—EHE

0: RrYTE—F, 1:SVE—F. 3: Uty k
com_ul_ctrl_loop_mode uints_t FEIL—T DU Z 0 : EEHIE

1: EHE(T I+

com_f4_ref_speed_rpm float EERESE BHA) [rpm]
com_s2_ref_position_deg int16_t MEERE (EWA) [E]
com_u2_mtr_pp uint16_t tExE
com_f4 mtr r float EH[Q]
com_f4_mtr_ld float dEhA 4592 2 R[H]
com_f4_mtr_lq float qEhA 4592 U R[H]
com_f4_mtr_m float HEER[Wh]
com_f4_mtr_j float A4 F— v[kgm"2]
com_f4_pos_omega float RLE Fil R E A B i 3
com_f4_sob_omega float BEA TH—\BEERKEH
com_f4_sob_zeta float BEA TH—N\FERYK
com_f4_speed_omega float EE HIE 2R E A B R EHZ)
com_f4_speed_zeta float REHHRBERE
com_f4_current_omega float B HIE R EF E R #(HzZ)
com_f4_current_zeta float ERHHRBEERE
com_f4_ol_ref_id float A—T U —THlHEE d BERBSEA]
com_f4_id_up_time float d B ERIE S EMEFR[mMS]
com_f4_max_speed_rpm float EERKEEEWA) [rpm]
com_f4_speed_limit_rpm float HEY 2y Mrpm]
com_u2_pos_dead_band uint16_t TR Ya—5/ULRE)
com_u2_pos_band_limit uint16_t IEREY D&
com_u2_encd_cpr uintl6_t I a—45/NLA
com_u2_interval_time uintl6_t MEREEEFHHME
com_f4_accel_time float IEREERES] (BLER S EVERA)
com_f4_speed_rate_limit float FEIE AR KIEBIErad/s] (GEE IR H)
com_f4_overcurrent_limit float BRIy MA]
com_f4_ig_limit float qEERY T v MA]
com_ul_enable_write uint8_t TEE XM Z 350

(9_ul_enable_write LECIEZETAALBEICEETAHFER)
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4.5.4 Analyzer #BEIR VR

Analyzer #EEZERL. E— 2 ZBRETHHZLUTITRLET, BEE. B 4-4 TR Control Window”
TTLVET, "Control Window” D E¥#ll&. [Renesas Motor Workbench 21— —Xv=a17)L] 258&

TS,

e A1—HA B T1—R% Analyzer FRIZEET S
@ “com_ul_sw_userifDW?IZFz v 2" NA->TWB I L 2HRET S,
@ [Write]lfI0 2 AHT 5,
® “Write"’ R4 U &#]T,

o E—X%MEEISED

@ “com_u1_mode_system”. “com_s2_ref position_deg”. “com_u1_enable_write”D[W?HRIZ“F = v

2"MA-TNB I EEHERT 5,
@ $EHHLE % “com_s2_ref position_deg”d[Write[flIZA 79 %,
@ “Write"R2 > &9,

@ “Read’’R% L% L TITED ‘com_s2_ref position_deg”’. “g_ul_enable write’D[Read){f =R

60
® MCUHNNDEHE~RMESES1-8. “com_ul_enable_ write” [C@®THERL -,
LRICEZANT S,

® “com_u1_mode_system”®[Write][fIZ“1"&# A HT S,
@ “Write"R2 &R,

“‘g_ul_enable_write”

@Click “Read” button  (317Click “Write” button i!Check
A

et

" Read | .OWrite |§§== (‘ommander eStatus Ind:cato\ OneShot
E
i

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale Base R? Read Write N
com_ul_mode_system INTS Q0 |Decimal| ¥ |0 0
com_ul_sw_userif INTE Q0 |Decimal| ¥ |0 [ & Write “1”
com_ul_ctrl_loop_mode |INTS Q0  |Decimal 1 (-)-
com_f4_ref_speed_rpm FLOAT Q0 |Decimal| ¥ |0 0
com_s2_ref_position_deg |INT16 Q0  |Decimal| ¥1|3000 | &I 3000
com_u2_encd_cpr INT16 Q0  |Decimal| ¥ 4000 llo
com_u1_enable_write INTS Q0 |Decimal| |0 L4l 6]
g_ul_enable_write UINTS Q0  |Decimal| &1 |« L]

INNTR on Nearimal Lijo

X
(ZWrite reference position
(5Write(“0” or “17)

4-15 E—Z [EEDOFIE

o E—HEEFELTED
@ “com_ul_mode_system’®D[Write]{®IZ"0"Z A HT %,
@ "Write' R4 > #3HT,

@cClick “Write” button
Control Window

’ [’ Read | OWrite |EE.- Commander| eStatus Indicator | On¢

Variable Data | Variable List | Alias Name

Variable Name Data Type Scale Base R? Read W? Write |
com_u1_mode_system [INT8 |Qo |Decnmal|.|1 | ¥ o+~ @Write “0”
7 | o= ~a Iralx Irar < T

4-16 E—2FILEDFIE
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e LtF->TLE- (T5—) HEDOUNE
@ “com_ul_mode_system"@[Write]{&IZ"3"E AN T B,
@ “Wwrite"’ R4 U &#]T,
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