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22 N—F9TT7HER

221 N—FOz7HEBE
(1) =ER

Motor control evaluation system

CPU Card Inverter Board 1
Motor 1 Module DC24V input
< Ve
Bus Voltage 1 |« Power supply circuit 1
Rotation speed command < J
Switch input 1 User I/F circuit 1
LED output 1 >
h 4
Phase current input 1 ]
Over current detection input 1 Inverter circuit 1
GPT output 1 >
PMSM
Inverter Board 2
Motor 2 Module
DC24V input
Bus Voltage 2 [« Power supply circuit 2 P v
hal dc
Switch input 2 User I/F circuit 2 J
LED output 2 >
Phase current input 2 |
Over current detection input 2 [ -
Inverter circuit 2 pa
GPT output 2 >
PMSM
2-1 N—FOzT7HEREK
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(2) E—F21ED1—ILIER

A/D converter input
T Ve
E Bus voltage
Power supply circuit DC 24 V input
ADC Rl AN
Phase
Iw AIN current User I/F circuit 1
C——— R S -—d---H
| LED | LED | |
Rotation speed command| 21]31]|!
VR1_1 |
‘ 4 v |
| |
| |
Switch input [ |
| |
Motor rotation start/stop l }
1/0 Port 1 |
Error reset L |
| - |
| SWIt  swat |
LED output | |
| |
| |
T |
| |
1/0 Port + |
| |
T |
L e |
GPT output
T
] Vv Inverter circuit
nverter circur
GPT = w —
] u
] v
1w,
Over current detection
input
. lu w V, V, Vi
Over current detection w v
POEG ] [Joc 10 10110
Phase current
detection
Motor 2 module
5 © £ | 8 5 §
5 S 5 H £ s a a = < i
g 212888 N I I I sl g|sg
8 = > =) 8 [8)
S|z |z |z > [ & 2l1g]¢ 2|>|>
w w w
PMSM

B 22 N—FI7z7HEE (E—21EYa—))
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38) E—F2EFETa1—ILIER

A/D converter input
T Ve
E Bus voltage
Power supply circuit DC 24 V input
ADC Rl AN
Phase
Iw AIN current User I/F circuit 2
C——— R e S \
| |
Rotation speed command | |
VR1_1 |
| |
| |
| |
Switch input [ / |
| |
Motor rotation start/stop l }
1/0 Port 1 |
Error reset L = |
] |
| SWi2  sw22 |
LED output | |
| |
| |
T |
| |
1/0 Port + |
| |
T |
L e |
GPT output
T
] Vv Inverter circuit
nverter circur
GPT = w —
1 U
] v
1w,
Over current detection
input
. lu w V, V, Vi
Over current detection w v
POEG ] [Joc 10 10110
Phase current
detection
Motor 1 module
5 © £ | 8 5 §
5 S 5 H £ s a a = < i
g 212888 N I I I sl g|sg
8 = > =) 8 [8)
AR |32 1]128|¢2 2> |>
w w w
PMSM

B 23 N—FI7z7HEE (E—22FYa—))
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222 A N—HR— FE#R
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223 R—Fa—HA4248T71—X
BTN Iz T7DAI—HF A2 T1—RA—E%K 2-3I2RLET,

£ 23 1—HA28T7x—R

15H

A3 7 —REB&

Hee

EEERES 1

E—42 1 QAU EERERVRI_)

T4 1 MEREERREAN

START / STOP 1

E—F 18 FTILAAL Y F(SW1_1)

T—4% 1 BERRIRAFILEES

ERROR RESET 1

E—HF18Tva XA vyF(ESW2_1)

I5—RENLDERES

LED1_1 £—4 1 @lf&® LED(LED1 1) . T—45 BB AL
o E—A 1{ZLLFF D JHAT
LED2_1 E—4 1 {8146 LED(LED2_1) o IS—1EHHF -vd
o BEHER : HKT

EEERET 2

E—4 2 T EERER(VRI_2)

T—4 2 MEREEREREAN

START / STOP 2

E—F 28 FTILAA Y F(SW1_2)

T—4 2 EERFIR/FILES

ERROR RESET 2

E—H 28Ty aRA yF(SW2_2)

I5—RENLDERES

LED1_2 E—4 2 {84 LED(LED1_2) o E—43 2ERHHF D RAT

o E—A 2{FILRF D HAT
LED2 2 £—4 2 @lf&® LED(LED2 2) . IR L AT

o BEER D HKT
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BTN TDHFA AT —RAER 24, & 2512 RLET,

R 24 WFAURITI—R (E—42 14)
HEHE RABT2 RA8T1

A4 N—2BIRETRE PA06 / AN0O06 P008 / AN008
ElErEEHESEAN(VR_) PB00 / AN0O8 P014 / ANOO7
START/STOP FJILARA v F
(SW1_1) PD04 PA15
ERRORRESET 7y a XA vF
(SW2. 1) PDO7 PA13
LED1_1 S KT/3E KT H1E PDO1 PA12
LED2_1 g KT/38E KT 1 PD02 PA14
U1 MBERAIE PA04 / AN004 P004 / ANOOO
W1 HHEFRBIE PA0O / ANOOO P006 / AN0O2
PWM tH $1(Up1) PB04 / GTIOC4A P115/ GTIOC5A
PWM H 51 (V1) PB06 / GTIOC5A P113/ GTIOC2A
PWM H 53(Wp1) PB08 / GTIOCBA P300 / GTIOC3A
PWM tH $1(Un1) PB05 / GTIOC4B P609 / GTIOC5B
PWM H 51(Va1) PB07 / GTIOC5B P114 / GTIOC2B
PWM H A(Wa1) PB09 / GTIOC6B P112 / GTIOC3B

BERBHED PWM BEELAA PC13/ GTETRGD P613 / GTETRGA

xR 25 WFAUETI—R (E—4 24
HEHE RABT2 RA8T1
A4 N—2BIRETRE PE13 / AN025 P000 / AN100
ElErEEHESEAN(VR_2) PE14 / AN026 P009 / ANOO6
START/STOP rJILRA v F
(SW1_2) PCO00 P604
ERRORRESET 7YY a XA vF
(SW2. 2) PCO1 P504
LED1_2 s KT/3E KT #i1E PD15 P606
LED2_2 & T/3H KT H1E PC06 PA06
U2 tfHERAIE PB02/ AN018 P513 / ANO16
W2 HHEFRBIE PE09 / AN021 P002 / AN102
PWM tH $1(Up2) PCO08 / GTIOC7A P802 / GTIOC12A
PWM H 751(Vp2) PA08 / GTIOC8A P603 / GTIOC7A
PWM H 53(Wp2) PA10/ GTIOC9A P601/ GTIOC6B
PWM H 51(Un2) PC09 / GTIOC7B P803 / GTIOC12B
PWM H 51(Vn2) PA09 / GTIOC8B P602 / GTIOC7B
PWM H 53(Wn2) PA11/GTIOC9B P600 / GTIOC6B
BERBRHEBED PWM BRFIEAA | PA12/GTETRGB P804 /| GTETRGD
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2.2.4 [EiDHEE
YUTNY I Oz 7 TCHEATIEDME—EE®R 26I12RLET,

® 2-6 RDHEREXLR

BB RE & RAGBT2 RA8T1
U1 BEREIE AN004 ANO00O
W1 HEEFRAIE AN000 AN002
A UN—3 BREBE 1 8IE AN006 AN008
AD 2 r— 4 VR1_1 AH AN008 ANO007
U2 HHERAIE ANO18 ANO16
W2 tHERBIE ANO021 AN102
A N—3BREE 2 AIE AN025 AN100
VR1 2 A% AN026 AN006
AGT BEFIEA 2 —NILEAT 1 AGTO AGTO
REHIEA 2 —/NILEAT 2 AGT1 AGT1
U1 48 PWM H 5 CH4 CH5
V1 # PWM H 7 CH5 CH2
W1 % PWM H A CH6 CH3
GPT U2 48 PWM 1 5 CH7 CH12
V2 18 PWM H 5 CH8 CH7
W2 # PWM H A CH9 CH6
POEG BEREHEFO PWM B2EFLEAHN 1 | GTETRGD GTETRGA
BEREHEEDO PWM BR2FILEAHN 2 | GTETRGB GTETRGD
RO1AN6421JJ0121 Rev.1.21 Page 10 of 62

2024.12.23 RENESAS



RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

2241 RAGT2

(1)12 Ev k A/D 31 >/3\—% (ADC)
E—421. E—2 2O UHER. WHER. 1 VN\—2BKREX. NEEEESEEZ. V20U ILR
FYUE—F] TAELEFET(UN—FIz7 h)HZEFER), ADZEH#HIE. ¥+ ) 7REAEIVAAH L ESL
TEESETULET,

R IEHEEENERLNBEZ2 414 < (AGT)
500 [us]4 A2 —NILAATELTERLET,

(3)iRE PWM 4 1< (GPT)
FyrIL4, 5,6, FrrILT,. 8, 9D PWMHNEEE—FEZFERALT., TY RS LFEDHEAZE
TWET,

@4)GPTRHKR—Fr7H2 + Ty b4 2—T L (POEG)
BERMREF (GTETRGB ifiF. GTETRGD #f#F® Low LN JLIRHE) (& PWM HAGFENA 1 >
E—4 2 RIKEICLET,

2-5 FSP A% v I &K

e} O X
| Properties < MEY & § - O

Shared ADC module (on rm_motor driver)

Settings Property Value
~ Common
Parameter Checking Default (BSP)
ADC_B Support Enabled
Shared ADC support Enabled
Supported Motor Number 2
~ Module Shared ADC module (on rm_motor_driver)
~ General
Name g_motor_adc_shared0
< >

26 ADCYx7—FEZa2—IODFSPaYI445L—3Y
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~ Virtual Channel 0
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
~ Virtual Channel 1
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
~ Virtual Channel 2
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Fermat Select
Digital Filter Selection
~ Virtual Channel 3
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
~ Mirtual Channel 4
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection

Scan Group 0
ANOOD

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 0
ANooz

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 0

ANDO

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 1

AMNOOE

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 1

ANOoE

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

E—42 1 EITHRE

w Virtual Channel 5
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
~ Virtual Channel &
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
w Virtual Channel 7
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode

Limit Clip Table Id
Conversion Data Format Select

Digital Filter Selection
w Virtual Channel &
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection
~ Virtual Channel 9
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection

Scan Group 2

ANO18

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 2
ANO2O

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 2

ANO21

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 3

AN025

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 3
AND26

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversicn)
Disabled

12-bit Data Format

Disabled

E—4 2 @AITHRE

® 2-7 ADC KSANRDFSPaY 7445 L—ay [1/2]
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® =] % ~ Scan Groups
= s — g = Scan Group 0
=] Properties X a5 L L B Scan Group 1
g_adc0 ADC Driver on r_adc b ~ Scan Group 2
Settings Property ole ) éi’;i‘:lg'?r?s‘ser Enable
APLinfo w Scan Groups fCT gEg bl
~ Scan Group 0 rigger Enable
Self Diagnosis w GPT Trigger Enable
External Trigger Enable GPT Channel 0 Request A [
ELC Trigger Enable GPT Channel 1 Request A [
v GPT Trigger Enable GPT Channel 2 Request A O
GPT Channel 0 Request A [m) GPT Channel 3 Request A O
GPT Channel 1 Request A [m) GPT Channel 4 Request A o
GPT Channel 2 Request A [m) GPT Channel 5 Request A o
GPT Channel 3 Request A [m]
GPT Channel 4 Request A GPT Channel & Request A mi
GPT Channel 5 Request A o GPT Channel 7 Request A =
GPT Channel 6 Request A u] GPT Channel & Request A [m
GPT Channel 7 Request A o GPT Channel 9 Request A O
GPT Channel 8 Request A ] GPT Channel 0 Request B |mi
GPT Channel 9 Request A o GPT Channel 1 Request B O
GPT Channel 0 Request B [m) GPT Channel 2 Request B o
GPT Channel 1 Request B [m] GPT Channel 3 Request B o
GPT Channel 2 Request B [m) GPT Channel 4 Request B o
GPT Channel 3 Request B [m]
GPT Channel 4 Request B o GPT Chaninel 5 Request B E
GPT Channel 5 Request B o GPT Channel & Request B o
GPT Channel 6 Request B o GPT Channel 7 Request B o
GPT Channel 7 Request B o GPT Channel 8 Request B O
GPT Channel 8 Request B [m] GPT Channel @ Request B O
GPT Channel 9 Request B o Enable Enable
Enable Enable Converter Selection ADC1
Convsr?el Selection ADCO Start Trigger Delay 0
Start Trigger Delay 0 Scan End Interrupt Enable Enable
Scan End Interrupt Enable Enable P "
Limit Clip Interrupt Enable Disable Limit Clip Interrupt Enable D!sa ble
FIFO Enable Disable FIFQ Enable Disable
FIFO Interrupt Enable Disable FIFQ Interrupt Enable Disable
FIFO Interrupt Generation Level 0 FIFO Interrupt Generation Level o
w Scan Group 1 w Scan Group 3
Self Diagnosis Self Diagnosis
External Trigger Enable External Trigger Enable
ELC Trigger Enable ELC Trigger Enable
GPT Trigger Enable GPT Trigger Enable
Enable Enable Enabl Enable
Converter Selection ADC1 neble
Start Trigger Delay 0 Converter Selection ADCo
Scan End Interrupt Enable Disable Start Trigger Delay o
Limit Clip Interrupt Enable ble Scan End Interrupt Enable Disable
FIFO Enable Disable Limit Clip Interrupt Enable Disable
FIFO Interrupt Enable Disable Enable FIFO Enable Disable
FIFO Interrupt Generation Level 0 v FIFO Interrupt Enable Disable
S 24 FIFQ Interrupt Generation Level 0
E—% 1 RITHRE E—F 2MITHRE
& — o -~
2-8 ADC KSANDFSPavI445L—>3 Y [22]
a8 o x )
[ Properties % e v i =0 [T Properties X | e ¥y 3
g_timer3 Timer, Low-Power (r_agt) g_timer7 Timer, Low-Power (r_agt)
Settings Property Value ~ Settings Property Value
Aplinfo |~ COmMOn bl | Commen
Parameter Checking Default (BSP) Parameter Checking Default (BSP)
Pin Output Support Disabled Pin Output Support Disabled
Pin Input Support Disabled Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt) v Module g_timer7 Timer, Low-Power (r_agt)
~ General v General
Name g_timer3 Name g_timer7
Counter Bit Width AGT 32-bit Counter Bit Width AGT 32-bit
Channel [ Channel 1
Mode (] Periodic Mode (&) Periodic
Period 500 Period 500
Period Unit Microseconds Period Unit Microseconds
Count Source PCLKB Count Source PCLKB
Output Output
Input Input
~ Interrupts ~ Interrupts
Callback (%) rm_motor speed_cyclic Callback (&) rm_motor_speed _cyclic
Underflow Interrupt Priority Priority 10 v Underflow Interrupt Priority Priority 10
< > < >

E—F 1 AITRE T—F 2@ITHRE

29 AGT FZA4/1OFSPaYvI74JL—>3Y

RO1AN6421JJ0121
2024.12.23

Rev.1.21 Page 13 of 62

RENESAS




RA Family KABARPAE—2DEVHLAANY FILFIE -2 E—2EH)

v Common
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
w Module g_timer Timer, General PWM (r_gpt)
v General
MName g_timer0
Channel & 4
Mode (5 Triangle-Wave Symmetric PWM
Period & s0
Period Unit &) Microseconds
w Cutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mo 50
GTIOCA Output Enabled &) True
GTIOCA Stop Level ) Pin Level Low

GTIOCB Output Enabled
GTIOCE Stop Level
Input

&) True
(5 Pin Level High

Interrupts
w Extra Features
» Output Disable
Output Disable POEG Trigger

POEG Link POEG Channel 3

GTIOCA Disable Setting SetHiZ
GTIOCE Disable Setting SetHiZ
~ ADC Trigger
» Start Event Trigger (Channels with GTINTAD ¢
Trigger Event A/D Converter Start Request D
Trigger Event A/D Converter Start Request [+
Trigger Event A/D Converter Start Request D
Trigger Event A/D Converter Start Request O
v Dead Time (Value range varies with Channel)
Dead Time Count Up (Raw Counts) &) 240
Dead Time Count Down (Raw Counts) (Chanr |i, 240
ADC Trigger (Channels with GTADTRA cnly)
ADC Trigger (Channels with GTADTRE cnly)
Interrupt Skipping (Channels with GTITC only)
Extra Features (5 Enabled
w Pins
GTIOC4A PBO4
GTIOC4B PBOS

K&EHl: E—%21 UM GPT

® 2-10 GPT FSA/AQDFSPaYv 7445 L—>3>

~ Common
Parameter Checking
~ Module g_poeg0 Port Output Enable for GPT (r_poeg)
~ General
w Trigger
GTETRG Pin
GPT Qutput Level
Oscillation Stop
ACMPHSD
ACMPHS1
ACMPHS2
ACMPHS3
Name
Channel
w Input
GTETRG Polarity
GTETRG Moise Filter
w Interrupts
Callback
Interrupt Priority

E—42 1 EITHRE

~ Common
Parameter Checking
~ Module g_poeg1 Port Output Enable for GPT (r_poeg)

Default (BSP)

w General

w Trigger
GTETRG Pin
GPT Qutput Level
Oscillation Stop
ACMPHS0
ACMPHS1
ACMPHS2
ACMPHS3

Name

ooooooE

_poegd

W

Channel
w Input
GTETRG Polarity
GTETRG Noise Filter
w Interrupts
Callback
Interrupt Priority

Active Low
PCLKB/32

g_poe_overcurrentd
Priority 0 (highest)

E—422M@IT

Default (BSP)

ooooooR

_poegl

=

Active Low
PCLKB/32

g_poe_overcurrent]
Priority 0 (highest)

11—

X /E

2-11 POEG FSA4/\®FSPaYv 7445 L—>3 Y
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RA Family KAMARBE—F2DEU Y LARY ML -2 E—2 ERE)

2.2.4.2 RA8T1

(1)12 Ew k A/D 3 > /3—%4 (ADC12)
E—4 1, E—F2 20 UHER. WHER. 1 v N\—4BKREX. NEEERESEEZ. 2T ILR
FYUE—F] TAELEFET(UN—FIz7 h)HZEFER), ADZEH#HIE. ¥+ ) 7REAEIVAAH L ESL
TEESETULET,

) IEHEENFERBAARZ 1< (AGT)
500 [us]4 A2 —NILAATELTERLET,

(3)iRE PWM 4 1< (GPT)
FyRILS5, 2, 3, FrRIL12, 7. 6 DPWMEBABHEE—FZFRALT. Ty FEAA LKEDHIZE

TWEI,

@4)GPTRHKR—Fr7H2 + Ty b4 2—T )L (POEG)
BERREFRE (GTETRGA ifiF. GTETRGD #i#F® Low LN JLIRHE) (& PWM HAGFENAA >
E—4 U RIKEICLET,

HALCommon Stacks New
3 @ Moter Sensoriess Ve o {v‘:n
Motor Speed Controlier (rm_motor_speed) @ Motor Cuerent Controller (rm_mator_current)
=
$ g timerd T, F ADC30d
Low-Por [Cptional]
o] @
=
A3 ADC drve Phose o4 o Shared ADC mock e
@ @®
Yl T | e —— »
om0 wopn
® |® @ @® @
1 i} ]
® 2-12 FSPRA vV 2R (E—% 14
Newstad
@ g poegd Port Output @ g_poeg! PotOutput & Motor Sensortess Vector Control {sm_motor_sensorless)
nabie for GPT (. poeg) | [ Enabie for G (r poeg)
9] @ o
Motor Speed C¢ Irrumlo ot
o) ©
@ g % Add Por o # ADC and PWM Moduiation (r ver
u Optionai
@ o)
P Prase PN .. 9 snarea e
@
@ g timerd Times, General bq'mzrsl‘mm Geneal irq:me-m‘m:«wm [ os0c0socicase P 9.2001 ADC (r.sde!
] WM irgpy) PWM (rgpt)
[v) @ ® l® @
2-13 FSP R4 v 2R (E—% 2)
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RA Family

KABARPAE—2DEVHLAANY FILFIE -2 E—2EH)

Shared ADC module (on rm_motor_driver)
Fiflve:
v Common
Parameter Checking
ADC_B Support
Shared ADC support
Supported Motor Number
v Module Shared ADC module {on rm_mator_driver)

Settings

-]

Default (BSP)
Disabled
Enabled

2

v General
MName

g_motor_adc_shared0

214 ADC Y xz7—FkE

s

Ca—J)LOFSPaYI7445L—>3Y

g_adc0 ADC (r_adc)
Settings TDéﬁf =
~ Common
Afjeto Parameter Checking Defauit (BSP)
~ Module g_adc0 ADC (r_adc)
~ General
Name g adc0
Unit [}
Resolution 12-Bit
Alignment Right
Clear after read off
Mode Single Scan
Double-trigger Disabled
Input
~ Interrupts
Normal/Group A Trigger Software

Group B Trigger
Group Priority (Valid only in Group Scan Mode)
Callback

GPT12 COUNTER UNDERFLOW (Underflow)
Group A cannot interrupt Group B
rm_motor_driver_cyclic

Scan End Interrupt Priority Pricrity 5
Scan End Group B Interrupt Pricrity Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Prionty Disabled

E—2 1 AITHRE

g_adc1 ADC (r_adc)

Settings TDéY71 &
~ Common
Abl o Parameter Checking Default (BSP)
+ Module g_adc ADC (r_adc)
~ General
Name g_adc1
Unit 1
Resolution 12-Bit
Alignment Right
Clear after read off
Mode Single Scan
Double-trigger Disabled
Input
v Interrupts.
Normal/Group A Trigger Software
Group B Trigger GPT7 COUNTER UNDERFLOW (Underflow)
Group Priority (Valid only in Group Scan Mode) Group A can interrupt Group B; Group B scan restarts immediately
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Disabled
Scan End Group B Interrupt Priority Priority 5
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled

E—5 2MITHRE

2-15 ADC +35

ANDFSPaYI 145 L—>3 > [1/3]

g_adc0 ADC (r_adc)
Foi74
v Input
~ Channel Scan Mask (channel availability varies by MCU)
Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Channel 28
Temperature Sensor
Internal Reference Voltage
Group B Scan Mask (channel availability varies by MCU)

Settings
APl Info

Addition/Averaging Mask (channel availability varies by MCU and unit)

v Sample and Hold
w Sample and Hold Channels (Available only on selected MCUs)
Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)

E—2 1 RAITHRE

g_adcl ADC (r_adc)

T0/74 iE
v Input
 Channel Scan Mask (channel availability varies by MCU)
Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Channel 28
Temperature Sensor
Intemal Reference Voltage
Group B Scan Mask (channel availability varies by MCU)
Addition/Averaging Mask (channel varies by MCU and unit)
~ Sample and Hold
~ Sample and Hold Channels (Available only on selected MCUs)
Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)

E—4 2MITHRE

Settings
APl Info

a
a
o
u]
a
a
a
[m]
a
a
a
a
s}
a
[u}
a
a
a
o
s}
a
[u}
[m}
[u}
[u}
o
a
a

=
[m]
o
o
o
o
o
=]
O
=]
O
O
o
O
[m]
o
o
o
o
=]
O
o
o

¥YOoOoo

2-16 ADC KSAMNDOFSPaY 7445 L—ay [2/3]
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RA Family

KABARPAE—2DEVHLAANY FILFIE -2 E—2EH)

v Group B Scan Mask (channel availability varies by MCU)

Channel 0 o Channel 0
Channel 1 o Channel 1 o
Channel 2 ] Channel 2 =
Channel 3 ] Channel 3 ]
Channel 4 o Channel 4 0
Channel 5 o Channel 5 (m]
Channel & o Channel 6 o
Channel 7 O Channel 7 ]
Channel 8 o Channel 8 o
Channel 9 o Channel 9 O
Channel 10 ] Channel 10 a
Channel 11 ] Channel 11 (]
Channel 12 O Channel 12 m]
Channel 13 u] Channel 13 O
Channel 14 o Channel 14 o
Channel 15 nl Channel 15 u]
Channel 16 Channel 16 o
Channel 17 ] Channel 17 (m]
Channel 18 O Channel 18 o
Channel 19 o Channel 19 m]
Channel 20 o Channel 20 m]
Channel 21 u] Channel 21 a
Channel 22 O Channel 22 m]
Channel 23 o Channel 23 (m]
Channel 24 u] Channel 24 0
Channel 25 O Channel 25 m]
Channel 26 o Channel 26 n]
Channel 27 O Channel 27 (m]
Channel 28 a Channel 28 o
Temperature Sensor O Temperature Sensor m]
Internal Reference Voltage o Internal Reference Voltage m]

E—42 1 AITHRE

w Group B Scan Mask (channel availability varies by MCU)

E—5 2MAITHRE

2-17 ADC F35

ANDFSPaYI7449L— 3> [3/3]

g_timer3 Timer, Low-Power (r_agt)

J0I74 il

g_timer7 Timer, Low-Power (r_agt)

Settings -t Settings JOIF4 i
w Common
AR fafy Parameter Checking Defauit (BSP) ARliofo Parameter Checking Default (BSP)
Pin Output Support Disabled Pin Output Support Disabled
Pin Input Support Disabled Pin Input Support Disabled
~ Module g_timer3 Timer, Low-Power (r_agt) v Module g_timer7 Timer, Low-Power (r_agt)
v General v General

Name g_timer3 Name g_timer7
Counter Bit Width AGT 16-bit Counter Bit Width AGT 16-bit
Channel 0 Channel 1
Mode (& Pericdic Mode (&) Periodic
Period 500 Period 500
Period Unit Microseconds Period Unit Microseconds
Count Source PCLKB Count Source PCLKB

Output Output

Input Input

v Interrupts ~ Interrupts
Callback (& rm_motor_speed_cyclic Callback (&) rm_motor_speed_cyclic
Underflow Interrupt Priority Priority 10 Underflow Interrupt Priority Priority 10
E—4% 1RAITHRE E—4% 2MITHRE
2-18 AGT FSA4/N\DFSPaY 2745 L—3 3y
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RA Family

KAMARHE—

ADEHLARNY FILEIE -2 E—2EEH)

g_timer4 Timer, General PWM (r_gpt)

Settings JOIT4
v Common
AbLinio Parameter Checking
Pin Output Support

Write Protect Enable
v Module g_timerd Timer, General PWM (r_gpt)
~ General
Name
Channel
Mode
Period
Period Unit
Qutput
Input
Interrupts
v Extra Features
v Qutput Disable
Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting

Default (BSPF)
Enabled with Extra Features
Disabled

g_timerd

@ 12

(& Tnangle-Wave Symmetric PWM
& 500

& Microseconds

POEG Channel 3
SetHiZ
SetHiZ

~ ADC Trigger

~ Start Event Trigger (Channels with GTINTAD only)
Tngger Event A/D Converter Start Request A During Up Counting =
Trigger Event A/D Converter Start Request A During Down Counting
Trigger Event A/D Converter Start Request B During Up Counting
Trigger Event A/D Converter Start Request B During Down Counting

Dead Time (Value range varies with Channel)

ADC Trigger (Channels with GTADTRA only)

ADC Trigger (Channels with GTADTRB only)

Interrupt Skipping (Channels with GTITC only)

Extra Features (& Enabled

K&EHl: E—%21 UM GPT

2-19 GPT KSA/NNDFSPav o145 L—ay

@ Fnel Pt Elistpak Fnkle o T [F peama) g_poegl Port Output Enable for GPT (r_poeg)

J0/t74 & Settings 70/ 177 &
Settings v Common
APLInf ~ Common AP Info e e g
“ Parameter Checking Default (BSP) apMEtel Checking efault (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg) v Module g_poeg1 Port Cutput Enable for GPT (r_poeg)
v Genela_l ) v General
v Trigger v Trigger i
GTETRG Pin = GTETRG Pin =
GPT Output Level O GPT Output Level o
Oscillation Stop o Oscillation Stop o
ACMPHS0 m} ACMPHSO O
ACMPHS1 [m] ACMPHS1 o
Name g_poegl Name g_poegl
Channel 1] Channel 3
~ Input w Input
GTETRG Polarity Active Low GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/128 GTETRG Noise Filter PCLKB/128
~ Interrupts ~ Interrupts
Callback g_poe_overcurrent( Callback g_poe_overcurrent]
Interrupt Prionty Prionty O (highest) Interrupt Priority Priority 0 (highest)
E = B}
E—42 1 RAITEE E—42 2MAITERE
B 2-20 POEG KA /ADFSPav 7445 L—>ay
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

23 YIbYIT7HER

231 YT b9x7 - T7A4ILEERK
YIRDITT7DIANTETFAIEREZTEIZRLET,

R 27 VI b9 T IHILEHER[1/2]

THILE YITIT+ILE 74 =
ra_cfg EEEI 0= PR/ L)
ra_gen HEERDOL RS EREME.
A UEBRE
ra arm CMSIS V—Xa—F
board R— FEEEHER
fsp/inc/api bsp_api.h BSP AP| E%&
r_adc_api.h AD API %
r_elc_api.c(RAST1 D& ) elc APl &
r_ioport_api.h I/O API E%&
r_poeg_api.h POEG API E%&
r_three_phase_api.h 3 8 PWM API &%
r_timer_api.h 24 APl E%
r_transfer_api.h T—AERiE APl E&
rm_motor_angle_api.h ABE APIEE
rm_motor_api.h E—4 APIES
rm_motor_current_api.h BREIE APl &
rm_motor_driver_api.h E—4 KS54/\ API E&
rm_motor_speed_api.h EE APIEE
fsplinc/instances r_adc_b.h(RA6T2) AD BB EEE
r_adc.h(RA8T1)
r_agt.h AGT BEXEE
r_elc.h(RAST1 D& ) elc EEEE
r_gpt_three_phase.h 318 PWM BEEE &
r_gpth GPT E&EEE
r_ioport.h I/0 BEE &
r_poeg.h POEG A EXE
rm_motor_current.h BRGIHEEER
rm_motor_driver.h E—R RFSA4N\EEEE
rm_motor_estimate.h AEREHTLEREER
rm_motor_sensorless.h oY L X HIEIRREE &
rm_motor_speed.h REBEER
fspl/lib SA4TS)IT74)
RO1AN6421JJ0121 Rev.1.21 Page 19 of 62
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
x 28 VI LI TIAHILFTHERK[2/2]
2% . N
L YT T+ ILA T7AIL "5
ra fsp/src bsp BSP B8:&E 7 + /L
s
r_adc_b/r_adc_b.c(RABT2) AD FZ 4/
r_adc/r_adc.c(RA8T1)
r_agt/r_agt.c AGT FS 4\
r_elc/r_elc.c(RA8ST1 M#) elc kA4
r_gpt/r_gpt.c GPT K34 /\
r_gpt_three_phase/r_gpt_three_phase.c 3#HPWM K3
FOA
r_ioport/r_ioport.c /10 K54\
r_poeg/r_poeg.c POEG k354 /\
rm_motor_current/rm_motor_current.c BRHIE K S 4
/N
rm_motor_current/rm_motor_current_library.h BRGIEHS 1T
2
API E&
rm_motor_driver/rm_motor_driver.c E—2LEZA4N
rm_motor_estimate/rm_motor_estimate.c AEHERSA
N
rm_motor_estimate/rm_motor_estimate_library.h | BE#TES 1 J
51 APl €%
rm_motor_sensorless/rm_motor_sensorless.c oH LR
E—AFFSA4N
rm_motor_speed/rm_motor_speed.c RESIE S A
N
rm_motor_speed/rm_motor_speed_library.h REFIES AT
51 APl €%
src | application/main mtr_main.h , mtr_main.c aA—H AL B
4
r_mtr_control_parameter.h FlE/ NS A —4
&
r_mtr_motor_parameter.h E—BINTA—
AER
application/user_interface/ics | r_mtr_ics.h, r_mtr_ics.c Analyzer Ul B
ICS2_RA6T2.h, ICS2_RA8T1.h Y—ILF@E
S47T351)
ICS2_RA6T2.0, ICS2_RA8T1.0 Y—ILRAER
EER

RO1AN6421JJ0121
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RA Family KABBRPME—ZDEUHLARY MLEIE -2 E—42ERE)

232 EDa—)LER
HBOTILNY IR TFTDED2a—)ILEREZR 2-21 127 LET,

Application Layer (User Application)

Main User Interface Module

mtr_main

Set User Command to Buffer

Middle Layer (Motor Control Process)

Interface Module I

[ [ rm_motor_sensorless ] J
' Set Control Gain & Command
)

[ rm_motor_current ] [ rm_motor_driver ]

Control Module

[ rm_motor_estimate ] [ rm_motor_speed ]

\ J

.

Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer

MCU Module

e | [ aer [ cer | [poee]

N\

Output PWM Signal

MCU / Inverter

Get A/D Converter Data & Sensor Signal

B 2-21 ESa1— /LR

RO1AN6421JJ0121 Rev.1.21
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

24 YILDITARYY
BTN Iz TV I MOz 7EREHETERIZRLETS,

R 29 EUHLARY MLEIEY T by o 7 EARSER

RENESAS

IEHH AR

HEA R R ILHEH

Bl 85 F R AB AL 15 EUH LR

E— X EERfR/AFL E—21IESWT_ 1, E=22[ESW1 2D LARJLICKYHE
F 7= 1% Renesas Motor Workbench 55 A 5

ANEE DC 24V

Aoy RERE RAG6T2: 240 [MHZz]

RAST1: 480 [MHz]

v 1) 7(PWM)ER S 20 [kHz](¥F+ ') 7 A#] : 50 [us])

TYREA L 2 [us]

HIEN B HA (B R RAG6T2: 50 [us]

RA8T1: 50 [us]
HIEEEBGRE - 0E) | RA6T2: 500 [us]

RA8T1: 500 [us]
EIETRESE el CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

=12 L. 500 [rpm]AFIEZEEF—T 2 IIL— T TEEH
EHIERE R B R BiRE#EZR : 300 [Hz]

REREZR : 5[Hz]

FHEEETHESR : 1000 [Hz]

HBH#ER : 50 [Hz]

VA SEEEEE | ®RELLAL | Optimize more(-02) (T 7 # )L F )

REF LWL [E—% 1] [E—% 2]
UTOWTFNADEHEDHE, E—42 1 | LTOWITIAIDEHEDE, E—42 2
FIEMEBH WG R)EFET I Ta T2 | HIEMEBE NG R)EFET VT4 T
EEO) EEO)

)] ZHDERD (1) ZHDERD
3.54(=1 67*sqrt(2)*1 5) [A%ER 3.54(=1 67*sqrt(2)*1 5) [A%ER
B(ERHHEL CTER) B(ERHHEL CTER)
QA VvIN—2BHEEEHI 60 [VIZE | (2) 1 /N\—2BEEEHI 60 [V]ZEB
B(EFRHHE L TEER) B(ERHHE L TEER)
B) 1 N—2BREEN 8[VIXiH B) M N—2BREEN 8[VIXiH
(BRFlEE A TEER) (ERHNHELATER)
(4) BIERRE A 4500 [rpm] Z BiB(BHR | (4) EERERE A 4500 [rpm] % @ (B
il B #A TR 1R) il B #A TEE1R)
SNEMSDBERBREESEZHREL SNEMSDBERBREESEHEL
-1%H&. PWMHHImFENSA > -1%&. PWMHAHIRFENSA >
t"—’f‘le:d‘é t"—’f‘le:d‘é
RO1AN6421JJ0121 Rev.1.21 Page 22 of 62
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

25 F|YAHEEIER

HBOTLY I I 7THERALTVWSEIYRAH EBEIBRZUTISRLET,

& 2-10 E|YAHEFEIRE

YA BEE g
LA
15 Min
14
13
12
1
10 AGTO/1 INT
500[us]E| Y sAH# LI (E—42 1/2 ZICRILARIL)
9
8
7
6
5 ADCO ADIO/2(RA6T2) ADC0/1 SCAN END(RA8T1)
AD ZEH|TETEIYAH (E—2 12 £ICRILAN)IL)
4
3
2 v
1
0 Max POEG1/3 EVENT(RA6T2) POEGO0/3 EVENT(RA8T1)
BEREERYRAA (E—2 12 £ICELANIL)
Allocations
Interrupt ~ Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO CALENDO (End of calibration of A/D converter unit 0) adc_b_calend0_isr
2 ADCO CALEND1 (End of calibration of A/D converter unit 1) adc_b_calend1_isr
3 ADCO ADIO (End of A/D scanning operation{Gr.0)) adc_b_adi0_isr
4 ADCO ADI2 (End of A/D scanning operation(Gr.2)) adc_b_adi2_isr
5 POEG3 EVENT (Port Output disable interrupt D) poeg_event_isr
6 AGTT INT (AGT interrupt) agt_int_isr
7 POEG1T EVENT (Port Qutput disable interrupt B) poeg_event_isr
B 2-22 RABT2FSP E|YRA#Ha2 T4 L—Y a3y
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (End of A/D scanning operation) adc_scan_end_isr
2 ADC1 SCAN END (End of A/D scanning operation) adc_scan_end_isr
3 POEGO EVENT (Port Qutput disable interrupt A) poeg_event_isr
4 POEG3 EVENT (Port Qutput disable interrupt D) poeg_event_isr
5 AGT1 INT (AGT interrupt) agt_int_isr
2-23 RAST1FSP BElYA#I VT4 L—3a Y
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
3. #lfEY 7 ko 7EREA

3.1 #HIHAR

311 E—2EH/EL

E—2DEE EEIEIX, Renesas Motor Workbench M5 D AN EFIL SW1_1, SW1 2Hh5DAAIC
KOTHIELET, SWI_1, SWI_2 [ZIZAAR— AU HTHh, "High'LRNILDEERFI—FRA Y
FMNONLTWSEHIETL, "Low'LRNLD EEFFE—FEEILETEH LB LET,

3.1.2 A/D £

(1) E—2EEREESE
E—42 DEEEEESEIX Renesas Motor Workbench M5 D A B FE =1L VR1_1, VR1_ 2 DHAE(T 7
NJE)ZADEBRTEEICK>TRELET, ADEMINIIEE. UTORD KL S, BERERER
SELLTHEALET,

® 31 EEGZREHETEOLEMRL
HH Ltk (F8H1E - AID ZiRE)
Ccw 0 [rpm]~2400[rpm] : 0800H~O0FFFH

EnEEESE

CCW | O [rpm]~2400[rpm] : 07FFH~0000H

(2) A VN—4BHRET
DLTDRDESIZ, 1 VN—2BBEXTZRHELEFT.,. TREDEHELBET - EEETHRBEERX
PWM Z1b)ICERLET,

K32 AVN—2BHRETDOEHL
IEH Ttk (4 VN—4 BEEE - AD i)

1A N—3BIRERE 0[V]~73.26 [V] : 0000H~O0OFFFH

(3) UMH. WHER
UTORDESIZ, U, WHERZAEL. X7 MLHEEICERLEYS,

& 3-3 U, WHEBROEHL

IEH Ttk (U, WHER : AD EH#i{E)
-8.25 [A]~8.25 [A] : 0000H~0FFFH %
EFiE=(3.3V—1.65V)/(0.01Q x 20)=8.25A

U, WHEER
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
3.1.3 %

BTN Y IO TTlE, E—E~ADAABEIZ/NVILRABER (LIE. PWM) [TE>TERLET,
PWM Duty L DEH #4700y, EEFMANERZ LIFE-0IZ. TRAZT-EBEEZHATEET,

3.1.3.1 IELRER
EREMEUTOLSICERLET,

v
M=k

mEHE  VHESEEE  EAY/ —4BREE

3.1.3.2 ZE[ANY FILEHA

KAHMABRBE—2DOANY FLFHEICENT, —RUICHEDEHEEIESERXEZXRRICERLET,
ECHN, ZDEFPWMAERD-ODERKE L THEAT S E. RRICE—ZICHMENLBEEDA >
NS FREEICHT 2EEFARIIHREEEMETHRK86.7[%]EF>TLEVWEY ., £2T, T
HAEIITHHEEEFTEORKELR/MEOTFEZHELHL. ThoZRHEEEREMISBELEZLD
EERRELTERLEY, TORR. TRAKOKRKXKRIEE/ ELELY., REBEREXZOEFICEEF

BAEIX100[%|EHY ET,
V. V., 1
V=V, |+ar(1
4 Vw 1

w AV = -y = max{Vy, Vo, Y} s Vinin = min{V, Vo, V)

V.V, V, :UVWHEBEESE
V.V, V, : PWM £ A UV,WHEXIESEZEREK)

EREMZUTOESICERELET,

V’
E

m: Z5FHER Vo PWMARMFIEER S E @ A /38— 5 RERAEE

m:
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.1.4 KEEH

3MNICHY TV I I TIZH TR REBBREZRLET., Yo TILY T D7 T,

[SYSTEMMODE] 2K YIREZEELES, E—42 1. T2 2HICRALCHENLGYET,

POWER ON/
RESET

SYSTEM MODE

S

[RUN EVENT]

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

31 EUHLARY RLEIEIY 7 bz 7 OKREEBR

(1) SYSTEM MODE

VATLEMEREZERLET ., BEIRU MEVENT)OREIZEY., RENBRLET., VATLOHE
KEEIX., E—2EFE)ZLL (INACTIVE) . E—42EE®) (ACTIVE) . %R (ERROR) n"HY ET,

(2) EVENT

% SYSTEM MODE H(Z EVENT "4 ¥ 5 &, £D EVENT TS T, PR T LEMEREAR 3-1 5
DEOHRIZEB LFET, EEVENT OREBZERITRELGYET,

% 3-4 EVENT —E&

AR5

HREER

STOP

A—H—BECKYRELET

RUN

A—H—BECIYRELFET

ERROR

VATLNREEZRHE LI-EEITHELFET

RESET

A—H—BECKYRELET

RO1AN6421JJ0121 Rev.1.21
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.1.5 WRENAZE

STV T 7 OBRBHEEHNEER 32 I12RLET., dBER. qHER. EEZTITIhOIESE
EFEHWITBEISTICEL>TE—FZarrO—ILLTWET, T—4 1. E—4 2HIZCRALCHEELGZY E
7,

MOTOR_SPEED_ID | MOTOR_SPEED_ID_CONST MOTOR_SPEED MOTOR_SPEED_ID
la reference status “UP (0) ; 1) _ID_DOWN (2) _ZERO_CONST (3)
MOTOR_SPEED_IQ_ZERO_CONST MOTOR_SPEED_IQ_{ MOTOR_SPEED_IQ_SPEED
lq reference status (0) AUTO_ADJ (2) _PI_OUTPUT (1)
MOTOR_SPEED_SPE! MOTOR_SPEED_SPEED_CHANGE
Speed reference status ED_ZERO_CONST (0)} @

lq reference [A] A

lq reference during
open-loop control

14=0 control

[

I
|
|
!
I
|
I
I
I
|
I
.
‘ I
14 reference [A] } t[s]
I
I
|
I
I
|
|
I
|
|
I
I
|

speed Pl output

0

Speed reference [rad/s] | } ﬁs]

I
Target speed reference e ‘r ————————————
Reference speed threshold 7777777777}7 77777777777777777777777777777777 }
for sensorless switch control } |
| I
! 1
0 } L—H >
Sensorless Switching Transition t[s]
3-2 EUHLAARY MLGIEY 7 b0 27 DREBFHIEHRAS
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.1.6 {RFEMA:

HUOTWNYITRITIE, UTOIS—REEZHSE, TNhETNDOGEICREFELET AHEEERELTLET,
VAT LGREREICEDLARRTEMEEIR 35 FSBLTLIEIL,

o BERIZ—
N—FIz7hoNRAFLESBERRLY)CKY . PWMBEHHFENAA VE—FVRIZLETS,

Fr-. BERERAYPTUME, V. WHERZEHRL. BERBEER) I v MEZEB)ZHRH LT
Frlc, RRIFELELFEI (VI bz 7HEH),

. BEETS—
ERRAMTA VA~ BREELEAL. BEEBEE) I v MELRB)ZMRI LB, K8
BIELFY. BEE) 3 v METREEBOBREOBRESEEE L TRELLETT,

e KEEIS—
BEXERBEH T, OoN—2BREETLERL. BEEXUEEXY I v MEZ TR --58)%%E L=/
2. REFELELFET, BEEXU S Y MEXBREBROEBREDREEFZZEE L TERELEETT,

o MEEETIS—
EEEEEERAATEEZESRL. EEV Iy MEZHEBLEER., BREFELLES,

x 35 BURATLREMERTEE

I5— E3f[ED EEtREHA
BERITS— Jﬂ%/}ﬁ )2y ME [A] 3.54 B 37 ol 10 T A
BWEEILS— BEEYZ Y ME [V] 60 & i il 10 ) A
KEEEFTS— EEEY =Y ME [V] 8 B R il ) £
EEERETS HEEY Iy ME [rpm] 4500 i il 1 B £
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

317 F¥ U TREEAZEIY AH

2E—REIHDIEE. 1 DDENYAHEBEBRT2 DOE—42 Z5|HT 3 L IBRNIBL L S1=8H. XD
PWM @ duty BEFICRIICEHHEWNEERHY ET, 20EH. v ) FRHADYIAAEE—42 1, T—4 2
FRIZRLR24 IV TRESEET,

AHHATOTSLTIE, E—F20F v ) 7REHOABETSIETERLTVES,

Timer start

75us L 25us 50us

Motor 1 side carrier cycle

i
Interrupt

Interrupt Interrupt

Motor 2 side carrier cycle

Interrupt Interrupt] Interrupt Interrupt 1
Initial setting Initial period timer(addjustment)| Nommal period timer Nomnal period timer Nomal period timer
Cycle setting register 75us 75us 50us 50us 50us
GPT32En.GTPR A
4 ] ] A
Transfer Transfer Transfer Transfer
Buffer register
50us 50us 50us 50us 50us
GPT32En.GTPBR
(. L/

Set initial period timer value

3-3 Fv U THAAE

COFREICE>T, T2 28F v ) 7EA 75[usIP T LIzDE. LBEOREEAL 50[us]E G Y FT,
DA, Fr ) T7EHENYAAHIRFICEELGSGYFET, F. E—F1EE—F220F v T7EHEY
AAE, 25[us]EAICTREICEELFT . DA, EVAHADNERRE (T35 —RERONEFFENHT) Z.
25[us]NIZIRH B BB H Y ET

R01AN6421JJ0121 Rev.1.21 Page 29 of 62




RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

32 TUHLARY RMLEHITEY 2 b 7SR
U LARY MLHEHEHORE IOy IRERLET,

BYAAZA I OBERE. T—21EE—2 20 PWM BERMIIHEEHERLCIZCT Z2RELRAHY £
—;—o

-. Speed control Process -~ [P Carrier Interrupt Process . ———----<

4

’
[ 1 1
] | | . oy ]
[} [}
| ig* 1H_> Va dq ﬂl’ Voltage i‘b !
! i ke o~ T« 1| current A Vv, emor (Vuf  pwm | M
1 Ig =0 —>»0 F ] g i Pl + vq* v.. | Compen [y ] \
| | Voltage 1> uvw P sation LTS O+
| Open-loop to Sensorless } | : + Limit |
| Switching Control [ ! A A
B S L ] B I I i B o}
| | : Decoupling
| | | Control
! ! H R S 1is . 0

| d | W 1
| 1ng z

}
: | ! iq
1 ! ! uvw
| ] vo*|v.4
| w* ] + q |Vda
1 1 t .
1 Il  Secccccccccccadccaaaa
! ‘o Weomp 'V VYVyy
T o TTTTTTTTT T T T  —— [}

\
[} [}
le

| poriee | 01| oeure
| I Observer
1 Control 1 1
] Vo
! — e |
| | q
1 : T pa:]
\

P

-- Speed control Process - P e T Carrier Interrupt Process ---------=—-—--- .
’ \ ’ \
1 1 1 1
1 . 1 1
: o | ld ! Vg' Voltage ._‘bv

q error |V, !
Flux- . v,
g spmea Tyt o T T T oo ol oo el P (T —{"
i ! % -sation [ o
1 | 1
| i A ' o A VR Vg**
1 Weee Weer T iq IdT H i laf la a d il
! T + Decoupling
: ! ! Control
| l

! Y : @ A AKX . 0
! | 1 ig* | ia*[w iy
: Speed 1 : ®— dq

LPF ! .
! | ! iq
| ! ! uvw

1

] H N Vo*| v
|
I : | A Y YVV
} | ]
1 1
| | H W | Angle & Speed | A0 BEMF
! T Esti < Observer
1 | |
[} ) 1
\ , \

_____________________________________________________________________

B 3-5 Y LARY MLGHIEEIRE T 0y B(& Y L X HIEHE)
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

3.3 BH—ER

mtr_callback_event1

A# : (motor_callback_args_t *) p_args
[ A=Y YBEBNS A= T—4
Ha: kL

= 3-6 FERFEHEEZNYAARNETE—E(1/5)
271 % E#%% IR E
mtr_callback_event0 + ‘/j'j' LRFIEHa—IL/Ny
A7 : (motor_callback_args_t *) p_args VE# -2 14
[ A=Y YBEEBURF A =8 T—4
HA: AL
mtr_main.c

oS LRFHa—ILNY
% E—42 24

rm_motor_sensorless.c

rm_motor_sensorless_current_callback

A A1 : (motor_current_callback_args_t *) p_args
[ A=Y DBEBNST A= T—4

Ha: kL

RERIEOH H % ERFE
DAAIZEY b

RM_MOTOR_SENSORLESS_ErrorCheck

A A : (motor_ctrl_t * const) p_ctrl / E— 4% HEEANRA >
A

(uint16_t * const) p_error / E—4 T 5—1&%k

HH o fsp_err t/ BABETHR

I>—FzIv?d

rm_motor_sensorless_copy_speed_current

A7 (motor_speed_output_t *) st_output / EEHIHHE HTF—
Ed

(motor_current_input_t *) st_input / BFREIHA LT —4

Ha: &L

BEHAT—2EERAAN
F—AzaF—
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
® 3-7 BARHBEHE Y AHNEITEH—E(2/5)
T74ILE %4 A IEREE

rm_motor_driver.c

rm_motor_driver_cyclic

A7 : (adc_callback_args_t *) p_args
| a— LNy NS A—ET—4
HAa:HmL

E—RFSA4/8a— )L\
2 %k

rm_motor_driver_current_get

A7 : (motor_driver_instance_ctrl_t*)p_ctrl/ E—4% K54/
AVRIAVR

HAa:mL

AD BT —2 ZWE (A8
BEREBRED

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A A : (motor_driver_ctrl_t * const) p_ctrl / E—4% K5 A /3l
HEBERRS V2

(uint8_t * const) p_flag_offset/ B RA 7Y MRETET 75
"

H:fsp err t/ BAMETHRR

BERA 7ty MEZAE

RM_MOTOR_DRIVER_PhaseVoltageSet

A 71 : (motor_driver_ctrl_t * const) p_ctrl/ E—42 K5 A /34l
HEERRA V2

(float const) u_voltage / U #BEE

(float const) v_voltage / V B EE

(float const) w_voltage / W tBEE

HH:fsp_err_t/ BIETHRE

PWM Ta—T«5#HERAD
HEET—2%%E

rm_motor_driver_modulation

A7 : (motor_driver_instance_ctrl_t*)p_ctrl/ E—4% K54/
AVRIVR

HAa:mL

PWM ZFRDEST

rm_motor_driver_mod_run

A7 : (motor_driver_modulation_t *) p_mod / ZET—4
(constfloat*)p_f4 v in/ ANW=MHEE

(float *) p_f4 duty out/ HAT 1 —TFT«

HAh: Gl

AAN=ZRBE (A K—
S) Do Ta—TFTa4HY4A4Y
ILEFE

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—42 K54 /N
AVRAUR

(float) f_duty u/U#Ta1—F«

(float) f_duty v/VHT1—T 4

(float) f_duty w/W T 1—F «

HA: fsp_err_t/ BABIEITHRE

PWM 7 1—7 1 8&%E

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t * const) p_ctrl/ E—4 K54 /30
vhko—)LJowvy

(motor_driver_current_get_t * const) p_current_get / BT —
2

HA:fsp err t/ BAMETHRR

HER. Vdec., Va_max
T—AEmE
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
* 3-8 BARHMEHE Y AHNEITEIH—E(3/5)
T74IEA Eaf g A IBREE
BRI A H B

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
I A=Wy YBEHNT A= T—4

HA: AL

RM_MOTOR_CURRENT_ParameterSet

A : (motor_current_ctrl_t * const) p_ctrl / &I #4EE AR
104

(motor_current_input_current_t const * const) p_st_input/ 4
vT v hERT—4

HH o fsp_err t/ BABETHR

BRHEEMANT—2 ERE

RM_MOTOR_CURRENT_CurrentSet

A : (motor_current_ctrl_t * const) p_ctrl / &I f4EE AR
104

(motor_current_input_current_t const * const) p_st_current /
17Ty FERT—%

(motor_current_input_voltage_t const * const) p_st_voltage /
ATy FVBRET—4

HH o fsp_err t/ BABETHRR

diq HDEREBEEDT—
R EHRE

RM_MOTOR_CURRENT_CurrentGet

A7 : (motor_current_ctrl_t * const) p_ctrl / B &I f4EE AR
A4

(float * const) p_id / EX#F L= d HER~DKRA 24

(float * const) p_iq / BX#G L1z q ®HEFRA~ADKRA 242

HA o fsp_err t/ FARETHE

d/q BERZ MG

motor_current_transform_uvw_dq_abs
A7 : (const float) f_angle / [E¥sfE
(const float *) f_uvw / UVW R A > %
(float *) f_dq/dq &RA >4

HA: gL

UVW — dq BEAZEZE (4t
)
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
#= 3-9 TERFIEEEAZIYAAHRETEB—E(4/5)
T74IL% Eaf g IR E
motor_current_angle_cyclic RRHGDOEMAMIEIS 15
- - - AEEEIOER

rm_motor_current.c

A 71 : (motor_current_instance_t *) p_instance / &iiA YA A VR

HAh:%EL

RM_MOTOR_CURRENT SpeedPhaseSet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEERA >4
(float const) speed / [E#5:EE

(float const) phase / 1148

HH o fsp_err t/ BASKEITHE

BEEEO—4—MHET—
B ERE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHE SRS 4
(float const) id_reference / d 1 E 5 S

(float const)iq_reference / q BHERIES

HH o fsp_err t/ BASKEITHE

RM_MOTOR_CURRENT_PhaseVoltageGet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFRIHEEERA 4
(motor_current_get_voltage_t * const) p_voltage / BRIGEET—4

HH o fsp_err t/ BASKEITHE

RESh=HEEEERE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t*) p_ctrl/ &4 > A2 XY
FE—JL

HAh: &L

BREAY MLavTy FEERE
DERRY L SHABE
Ry bLEE

motor_current_pi_control
A7 : (motor_current_pi_params_t *) pi_ctrl / Pl §l{E1/X5 A —4
H A : float / Pl I HiE

PI il

motor_current_limit_abs

A7 : (float) f4_value/ 2 —4" v b DIE
(float) f4_limit_value / IR {E

HH : float/ HIBR L 1-1E

HesHE D IR

motor_current_decoupling

A7 : (motor_current_instance_ctrl_t *)p_ctrl / EFFIEHA R4 >
A

(float) f_speed_rad / [E$5EE

(const motor_current_motor_parameter_t*) p_mtr/ E—42EfR{/\5
r—4

HAh: &L

FETF i

motor_current_voltage_limit
A7 : (motor_current_instance_ctrl_t *) p_ctrl/ BiR&I#A VX2 VR
HAh: Gl

BEAY MILOFIR
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
£ 3-10 BHRFEEHIEIY AHRETEK— B (5/5)
T74I%A Eaf g A IBREE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (constfloat) f_angle / EIE5A E
(const float *) f_dq/ dq &E7RA >4
(float *) f_uvw / UVW #7R4 > &

HAh: &L

dg — UVW EEZZEHR(EXT
1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / EE
REMET—4

(float *)p_f4_v_array/ ) 27 LV REE

(float *)p_f4_i_array/ ) 77 LV RER

(float) f4_vdc /| BHEEE

HAh: &L

BEREME

rm_motor_estimate.c

RM_MOTOR_ESTIMATE_FlagPiCtrISet

A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(uint32_t const) flag_pi / Pl &I#HETH 754

HH o fsp_err t/ BASKEITHE

Pl HITHIEITD 75 T £RE

RM_MOTOR_ESTIMATE_SpeedSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(float const) speed_ctrl / 1) 7 7 L > R [R5 E

(float const) damp_speed / # > E > J REREE

HA o fsp_err t/ BASKEITHE

REERER

RM_MOTOR_ESTIMATE_CurrentSet
A7 : (motor_angle ctrl_t * const) p_ctrl / fEE &I EANR S L4
(motor_angle_current_t * const) p_st_current/ BT —4
(motor_angle_voltage_reference_t * const) p_st_voltage / BE7T—4%

HiA: fsp_err t/ BAHETHR

diq BOERT—4% LEERES
BZERE

RM_MOTOR_ESTIMATE_AngleSpeedGet
A7 : (motor_angle_ctrl_t * const) p_ctrl / fEHIEHEEARS >4
(float * const) p_angle /| AET—%

(float * const) p_speed / EET—4

(float * const) p_phase_err / fitg2E=F—4

HAH:fsp_err t/ BAMETHER

A—42—DAE L EEREEZE
S

RM_MOTOR_ESTIMATE_EstimatedComponentGet

A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(float * const) p_ed / #7E d #imk 5

(float * const) p_eq / ¥ q #Ak 5

HH o fsp_err t/ BASKEITHE

d/q B DIEE B Z G

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

A7 : (three_phase ctrl_t * const) p_ctrl / =4H 4% 1 < #lfE#EE AR A
Dz

(three_phase_duty_cycle_t * const) p_duty_cycle /
147

H: fsp_err_t/ BAETHRR

EBTa—T4Y

s

BRAIDT1—FT4H4H

WEE
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

x® 3-11 FREHEELHE Y AHARTEK—F(1/3)

274I)% E# 4 B E
mtr_callback_event0 OB LREIEa—ILINY S
A : motor_callback_args_t * p_args % £—4% 14
[ A=y VBB A—ET—4
Hh:GL
mtr_callback_event1 oY LREEa—ILINY Y
mtr_main.c A7 : motor_callback_args_t * p_args BA%k £—4 2 {4
I A=y YBEBRSA—ET—4
HA: AL
get_vr1 VR1 O A/D ZH#:AERE
AR EL
HA o uint16_t/ ZifiE
RM_MOTOR_CURRENT_ParameterGet ERAIES S EEFEA A
A# : (motor_current_ctrl_t* const) p_ctrl/ ERa> tO—iJOy | T—2 WG
rm_motor_current.c 9

(motor_current_output_t const * const) p_st_output/ EFRE T —4
HA o fsp_err t/ BISETHE
rm_motor_sensorless_speed_callback HEFIE—IL/ Ny B
A 71 : (motor_speed_callback_args_t *) p_args / a—JL/\v I %
NT A= T—4

HA: L

rm_motor_sensorless_copy_current_speed BRHEAT—2EREAR
A A : (motor_current_output_t *) st_output/ EFHHAT—4 F—AI2aE—
(motor_speed_input_t *) st_input/ EADT—4
Hh:%HL

rm_motor_sensorless.c
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
# 3-12 EEFHEHEYRAHRNETEK—E(2/3)
T7A4IA Eaf g A IEREE

rm_motor_speed.c

rm_motor_speed_cyclic

A7 : (timer_callback_args_t *) p_args / 3 —JL/\y I BEEUNT A —
2T—4

Hh:%GL

HEFHOREHEE (217
BV IAHFEQFUH L)

RM_MOTOR_SPEED_ParameterSet

A A : (motor_speed_ctrl_t* const)p_ctrl/ E—42FEI> FA—)L
JRyy

(motor_speed_input_t const * const) p_st_input/ JREAH/NT A —
2

o fsp_err_t/ BABETHER

EEANNTA—F ZRTE

RM_MOTOR_SPEED_SpeedControl

A A : (motor_speed_ctrl_t * const)p_ctrl/ E—42FEI> FA—)L
JRyy

M fsp_err t/ BAEITHE

diq MERIEREEFE (&
ERlHO A1 TOER)

rm_motor_speed_set_speed_ref

A 71 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—%2&EA VR4
VR

i float/ Y I77 LU REE

HEHETEEEN

rm_motor_speed_set_iq_ref

A 71 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—%2&EA VR4
S

H:float/q&h) 77 LU RER

qHMOERETEEZEN

rm_motor_speed_set_id_ref

A7 : (motor_speed_instance_ctrl_t*)p_ctrl/ E—2FEAS VR4
VAR

7 float/d &) 77 LY RER

dHMOERETEEZEN

RM_MOTOR_SPEED_ParameterGet

A# : (motor_speed_ctrl_t*const)p_ctrl/ E—42FEI> FA—)L
JRyy

(motor_speed_output_t * const) p_st_output / FEH AT —4

M fsp_err t/ BAEITHE

EEREOHNNSA—5%
g
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)
& 3-13 REFIHELE YAAHRAEITEE—E(3/3)
271I% E#% B E
rm_motor_speed_first_order_Ipf — R LPF 022

librm_motor_speed.a

A7 : (motor_speed_lpf_t *) p_lpf / —# LPF #:&KRA > 42
(float) f_input/ AHTF—4
HA:float/ 74 L2 —H&DT—4

rm_motor_speed_fluxwkn_set_vamax

A 71 : (motor_speed_flux_weakening_t *) p_fluxwkn / S5HHEREE
KR1 >4

(float) f4_va_max /| ZKEE~Y kL

Hh: &L

RRBERY FILERTE

rm_motor_speed_fluxwkn_run

AJ1: (motor_speed_flux_weakening_t *) p_fluxwkn / S5 HEREE
KR1 >4

(float) f4_speed_rad /| E—4 BREE

(const float *) p_f4_idq / d/q E1E7

(float *) p_f4_idq_ref / d/q&h') 77 L > A&

Hh: &L

B RFIERAT
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.4 Contents of control
3.4.1 Configuration Options

E—FRAEVYLARY MLHEIEES 2 —IILOERKA T2 3 ~I&. RA Configurator A L THERTE %

3. EEEShf-A T aviE, a— FOEREKIC hal_data.c/h [CEBIMICRBRENET,

EEZUTORICEHLETS.

i 3-14 Configuration Options

FIvavkER

FFoars

A&

Limit of over current (A)

HERNCOEZBADE. PWMEAR— AT TITRESNE

_a.—

Limit of over voltage (V)

-a—o

BIREENCDEZEBA S E. PWM HAR— AT DI

IRESNF

Limit of over speed (rpm)

EEEENCDEZBEASE. PWMEBAR— FAA TIZRESIE

EE

Limit of low voltage (V)

BREENCOEZTELE. PWMHEAR— B F JICEESLE

EE

% 3-15 Configuration Options #)A{&E

AT avs RAGT2 RA8T1
General | Limit of over current (A) 1.67 1.67
General | Limit of over voltage (V) 60.0 60.0
General | Limit of over speed (rpm) 4500.0 4500.0
General | Limit of low voltage (V) 8.0 8.0

3.4.2 Configuration Options for included modules
E—SAEUYLAAY MLHEEES 2 —LIZIE. UTOED2—IHEENFET,

Current Module
Speed Module
Angle Module
Driver Module

FEINODEDa2—IICEH. EVHLARY FLHEIES 2 —ILER LB/ A—20HY FT,
T VREREBEUTORITRLET,

FIAN—FED2—ILUSMIE—2 1, 2LIBLECREEEGYET,
—HOY L INTOTSLTRIENLEBEECEALTIERLTEY FHA.
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

* 3-16 ERHIHAERA T a v

Configuration Options (rm_motor_current.h)

FFoars

RE

General | Shunt type

U MEREWVWK DAVWTERBRHEZE1TS
MEBERLFETS,

General | Current control decimation

Bl E B 5| & E

General | PWM carrier frequency (kHz)

PWM &+ 1) 7 K% [kHZ]

General | Input voltage (V) ABERE [V]
: YU TIVEBEHECEY  ENETBERLE
General | Sample delay compensation +

General | Period magnification value

BEEREMEROEIFE

General | Voltage error compensation

BEREREOAYN EHZEERLET,

General | Voltage error compensation table of voltage 1

BEENEEREMET—TILA

General | Voltage error compensation table of voltage 2

BEDEEREMET—TIL2

General | Voltage error compensation table of voltage 3

BEQBEBEMET —J /L 3

General | Voltage error compensation table of voltage 4

BEENEEREMET—T I 4

General | Voltage error compensation table of voltage 5

BENEEREMET—IIS

General | Voltage error compensation table of current 1

EROEEBREMET—T I

General | Voltage error compensation table of current 2

EROEEBREMET—TIL2

General | Voltage error compensation table of current 3

BERDEEREMET—IIS

General | Voltage error compensation table of current 4

BROBERERET — I 4

General | Voltage error compensation table of current 5

ERDEEBREMET—TIIS

Design Parameter | Current Pl loop omega

BRI R E A RIRE [HZ]

Design Parameter | Current Pl loop zeta

ERHIEREZ R

Motor Parameter | Pole pairs

EEIE

Motor Parameter | Resistance (ohm)

1 [ohm].

Motor Parameter | Inductance of d-axis (H)

d#+q o505 VR [H]

Motor Parameter | Inductance of g-axis (H)

q#A UH U2 VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

&R [Wh.

Motor Parameter | Rotor inertia (kgm*2)

A4 F— % [kgm”2].
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RA Family KAMBRPE—ZIDEUHLARY MLFHIE -2 E—42 58
% 3-17 Configuration Options #JHA{E (rm_motor_current.h)
v A 2 RAGT2 RAS8T1
General | Shunt type 2shunt 2shunt
General | Current control decimation 0 0
General | PWM carrier frequency (kHz) 20.0 20.0
General | Input voltage (V) 24.0 24.0
General | Sample delay compensation Disable Disable
General | Period magnification value 1.5 1.5
General | Voltage error compensation Enable Enable
General | Voltage error compensation table of voltage 1 0.477 0.477
General | Voltage error compensation table of voltage 2 | 0.742 0.742
General | Voltage error compensation table of voltage 3 | 0.892 0.892
General | Voltage error compensation table of voltage 4 | 0.979 0.979
General | Voltage error compensation table of voltage 5 | 1.009 1.009
General | Voltage error compensation table of current 1 0.021 0.021
General | Voltage error compensation table of current 2 | 0.034 0.034
General | Voltage error compensation table of current 3 | 0.064 0.064
General | Voltage error compensation table of current4 | 0.158 0.158
General | Voltage error compensation table of current 5 | 0.400 0.400
Design Parameter | Current Pl loop omega 300.0 300.0
Design Parameter | Current Pl loop zeta 1.0 1.0
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3
Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013
Motor Parameter | Permanent magnetic flux (Wb) 0.01119 0.01119
Motor Parameter | Rotor inertia (kgm*#2) 0.000003666 0.000003666
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

*& 3-18 FEHHAERA T a v

Configuration Options (rm_motor_speed.h)

T a4t

A&

Common | Position support

L& i1 AT A5 4R

General | Speed control period (sec)

1R [ i) 10 B #[sec]

General | Step of speed climbing (rpm)

RELHORT v TE[rpm], MR &FET
COEICE>TEREZFRIELET,

General | Maximum rotational speed (rpm)

RARERE [rpm]

General | Speed LPF omega

R LPF EHE K [Hz]

General | Limit of g-axis current (A)

qEER) I vk [A]

General | Step of speed feedback at open-loop

F—TUIL—THESTEERT Y T(HERI
EIZHY BEEERE)

General | Natural frequency

NELREA TS —/\OEHFIREIH

General | Open-loop damping

F—ToN—THEE L THIEHOER

General | Flux weakening

55 SO R R il 1 D E4R

General | Torque compensation for sensorless transition

Y LYY E ZHIEHOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
EXED

General | Selection of speed observer

REF TV —N\DEEEERLET,

General | Control method

a2 ba—ILARDERPID or IPD)

Open-Loop | Step of d-axis current climbing

dBMEREREMER T v 7 [A/msec]

Open-Loop | Step of d-axis current descending

dEHERBFERER T 7 [A/Imsec]

Open-Loop | Step of g-axis current descending ratio

qEERETERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T U — Tl d MERERE [A]

Open-Loop | Threshold of speed control descending

d BERE S ERE IR EE[rpm]

Open-Loop | Threshold of speed control climbing

d BERIEFEMERIREE [rpm]

Open-Loop | Period between open-loop to BEMF (sec)

T LAY B ZNEER [s]

Open-Loop | Phase error(degree) to decide sensor-less
switch timing

Y LRSI Y & X A REAIAR
#4) [deg]

RE(E

X

Design parameter | Speed Pl loop omega

REHHREREKHK He]

Design parameter | Speed PI loop zeta

R E I RBE R

Design parameter | Estimated d-axis HPF omega

d EEFRREE HPF hy A T REIKE [Hz]

Design parameter | Open-loop damping zeta

F—ToN—THE U EVTHEHBEZREK

Design parameter | Cutoff frequency of phase error LPF

BSIHEERE LPF hy b A JEIKE [Hz]

Design parameter | Speed observer omega

BELF T —n\hy b TRAKEH [Hz)

Design parameter | Speed observer zeta

BEAF THF—N\BEEFRHK

Motor Parameter | Pole pairs

EEIE

Motor Parameter | Resistance (ohm)

£ [ohm]

Motor Parameter | Inductance of d-axis (H)

d&#A V59432 R [H]

Motor Parameter | Inductance of g-axis (H)

q#A v F D8 R [H]

Motor Parameter | Permanent magnetic flux (Wb)

e

Motor Parameter | Rotor inertia (kgm*2)

A4 F— % [kgm 2]
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RA Family KAMBRPE—ZIDEUHLARY MLFHIE -2 E—42 58
% 3-19 Configuration Options ##A{E (rm_motor_speed.h)
AT ars RAGT2 RA8T1
Common | Position support - -
General | Speed control period (sec) 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 0.5
General | Maximum rotational speed (rpm) 2400.0 2400.0
General | Speed LPF omega 10.0 10.0
General | Limit of g-axis current (A) 1.67 1.67
General | Step of speed feedback at open-loop 0.2 0.2
General | Natural frequency 100.0 100.0
General | Open-loop damping Enable Enable
General | Flux weakening Disable Disable
General | Torque compensation for sensorless transition Enable Enable
General | Speed observer Disable Disable
General | Selection of speed observer Normal Normal
General | Control method - -
Open-Loop | Step of d-axis current climbing 0.3 0.3
Open-Loop | Step of d-axis current descending 0.3 0.3
Open-Loop | Step of g-axis current descending ratio 1.0 1.0
Open-Loop | Reference of d-axis current 0.3 0.3
Open-Loop | Threshold of speed control descending 500 500
Open-Loop | Threshold of speed control climbing 400 400
Open-Loop | Period between open-loop to BEMF (sec) 0.025 0.025
Open-Loop | Phase error(degree) to decide sensor-less switch 10 10
timing
Design parameter | Speed Pl loop omega 5.0 5.0
Design parameter | Speed Pl loop zeta 1.0 1.0
Design parameter | Estimated d-axis HPF omega 25 25
Design parameter | Open-loop damping zeta 1.0 1.0
Design parameter | Cutoff frequency of phase error LPF 10.0 10.0
Design parameter | Speed observer omega - -
Design parameter | Speed observer zeta - -
Motor Parameter | Pole pairs 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3
Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013
Motor Parameter | Permanent magnetic flux (Wb) 0.01119 0.01119
Motor Parameter | Rotor inertia (kgm*2) 0.000003666 0.000003666
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RA Family KAMARBE—F2DEU Y LARY ML -2 E—2 ERE)
£ 320 EUHLARABEIFE—EFTUIILESANERFT T3y

Configuration Options (rm_motor_ estimate.h)

v i 2 A kS
Motor Parameter | Pole pairs PR
Motor Parameter | Resistance (ohm) 1 [ohm]
Motor Parameter | Inductance of d-axis (H) dehiq VAU 2 VR [H]
Motor Parameter | Inductance of g-axis (H) QA > F U2 R [H]
Motor Parameter | Permanent magnetic flux (Wb) W3R [Wh]
Motor Parameter | Rotor inertia (kgm”2) 14— % [kgm”2]
Motor Parameter | Nominal current (Arms) AFREIR[ArmSs]
Openloop damping A—=ToN—THE T HIEDER
Natural frequency of BEMF observer FEBETHTERERRKH Hz)
Damping ratio of BEMF observer FEEXTHTRBERM
Natural frequency of PLL Speed estimate loop BT RE R ERS [Hz]
Damping ratio of PLL Speed estimate loop MEHTERBEREK
Control period REHEEL [sec]

% 3-21 Configuration Options ##A{E (rm_motor_estimate.h)

v A 2 A RAGT2 RAS8T1

Motor Parameter | Pole pairs 4 4

Motor Parameter | Resistance (ohm) 1.3 1.3

Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013

Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013

Motor Parameter | Permanent magnetic flux (Wb) 0.01119 0.01119

Motor Parameter | Rotor inertia (kgm*2) 0.000003666 0.000003666

Motor Parameter | Nominal current (Arms) 1.67 1.67

Openloop damping Enable Enable

Natural frequency of BEMF observer 1000.0 1000.0

Damping ratio of BEMF observer 1.0 1.0

Natural frequency of PLL Speed estimate loop 20.0 20.0

Damping ratio of PLL Speed estimate loop 1.0 1.0

Control period 0.00005 0.00005
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

% 322 ADCEPWMEDaL—Y3y RSAN\ERAT 3y

Configuration Options (rm_motor_driver.h)

FFoars

o

A&

Common | ADC_B Support

ADC_B & fEiR

Common | Shared ADC support

ADC Lz 7— KED a— )LERAER

Common | Supported Motor Number

HHE— 2 HERE

General | Shunt type B A EER
General | Modulation method A RFER

General | PWM output port UP

U7 v/8—F7—LHR— FERE

General | PWM output port UN

UO—7—7—LKR— FRE

General | PWM output port VP

VHT vIN—F—LR— FEE

General | PWM output port VN

VHO—7—7—LR— FRE

General | PWM output port WP

W7 vIRN—F —LR— +EE

General | PWM output port WN

WHAO—7—7—LHR— FERE

General | PWM Timer Frequency (MHz)

PWM % 4 < EE# [MHZz]

General | PWM Carrier Period (Microseconds)

PWM &+ 1) 7E#i [Micro seconds]

General | Dead Time (Raw Counts)

Ty KR4 LAY ME [Raw Counts]

General | Current Range (A)

ERBREHL VS (A

General | Voltage Range (V)

EERHEL VD V]

General | Counts for current offset measurement

7ty FREHEERLK

General | A/D conversion channel for U Phase current

UHEBERBRE AD Fy o RILES

General | A/D conversion channel for W Phase current

W HHERBE AD F¥ U RILEBES

General | A/D conversion channel for Main Line Voltage

BREEHRLE AD Fv¥ o RILES

General | A/D conversion channel for V Phase current

W HEREE AD F¥ U RILES

General | A/D conversion channel for sin signal

sin EE#HE AD Fy U RILEE

General | A/D conversion channel for cos signal

cos EEHRE AD F¥ VR ILBES

General | Using ADC scan group

%WidTHADC EL 1A —IILDRFY U5 IIL—
THREEZRBLET,

General | A/D conversion unit for U Phase current

UEERKEH ADC 1=y &S

General | A/D conversion unit for W Phase current

W HEREH ADC 2=y BS

General | A/D conversion unit for main line voltage

BREEEE ADC 1=vhES

General | A/D conversion unit for V Phase current

VHERKE ADC 1= vhES

General | A/D conversion unit for sin signal

sin fE5%#H ADC 1=v+ES

General | A/D conversion unit for cos signal

cos E5#&H ADC 1 =vtEE

General | ADC interrupt module

BYIAAZRESE S ADC EV21—ILES

General | Adjustment value to current A/D

B A/ID FRE{E(1shunt F)

General | Minimum difference of PWM duty

PWM T 2—T1D&/MNE(1shunt )

General | Adjustment delay of A/D conversion

ADC DFfZEIE(1shunt F)

General | 1shunt interrupt phase

1shunt B0 ADC ZU5A 56 £48(UVW)

General | Input Voltage (V)

EHREEANE

General | Resolution of A/D conversion

AID 3 U N\—R 3 fEEE

General | Offset of A/D conversion for current

ADaVIN—BZAAXTEY +

General | Conversion level of A/D conversion for voltage

BEE#HBLANIL

General | GTIOCA stop level

E7—LEFLERLAL

General | GTIOCB stop level

T7—LEIEELARL

Modulation | Maximum duty

PWM KT 1—T4
Ty R LEZBRBVNV -RXT1—T«
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RA Family KAMARBE—F2DEU Y LARY ML -2 E—2 ERE)
% 3-23 Configuration Options #EA{E (rm_motor_driver.h) [1/2]
v A 2 A RA6T2 RA8T1
Common | ADC_B Support Enabled -
Common | Shared ADC support Enabled Enabled
Common | Supported Motor Number 2 2
General | Shunt type 2shunt 2shunt
General | Modulation method SVPWM

SVPWM

General | PWM output port UP

1:BSP_IO_PORT_11_PIN_04

1:BSP_IO_PORT_01_PIN_15

2 : BSP_IO_PORT_12_PIN_08 | 2 : BSP_IO_PORT_08_PIN_02

General | PWM output port UN 1:BSP_IO_PORT_11_PIN_05 | 1 : BSP_IO_PORT_06_PIN_09
2 : BSP_IO_PORT_12_PIN_09 | 2 : BSP_IO_PORT_08_PIN_03

General | PWM output port VP 1:BSP_IO_PORT_11_PIN_06 | 1: BSP_IO_PORT_01_PIN_13
2 : BSP_IO_PORT_10_PIN_08 | 2 : BSP_IO_PORT_06_PIN_03

General | PWM output port VN 1:BSP_IO_PORT_11_PIN_07 | 1 : BSP_IO_PORT_01_PIN_14
2 : BSP_IO_PORT_10_PIN_09 | 2 : BSP_IO_PORT_06_PIN_02

General | PWM output port WP 1:BSP_IO_PORT_11_PIN_08 | 1 : BSP_IO_PORT_03_PIN_00
2 : BSP_IO_PORT_10_PIN_10 | 2 : BSP_IO_PORT_06_PIN_01

General | PWM output port WN 1:BSP_IO_PORT_11_PIN_09 | 1 : BSP_IO_PORT_01_PIN_12
2 : BSP_IO_PORT_10_PIN_11 | 2 : BSP_IO_PORT_06_PIN_00

General | PWM Timer Frequency (MHz) 120.0 120.0

General | PWM Carrier Period 50.0 50.0

(Microseconds)

General | Dead Time (Raw Counts) 240 240

General | Current Range (A) 16.5 16.5

General | Voltage Range (V) 73.26 73.26

General | Counts for current offset 500 500

measurement

General | A/D conversion channel for U 1: 1:0

Phase current 2:18 2:16

General | A/D conversion channel for W 1:0 1:2

Phase current 221 2:2

General | A/D conversion channel for Main | 1: 6 1:8

Line Voltage 2:25 2:0

General | A/D conversion channel for V - -

Phase current

General | A/D conversion channel for sin - -

signal

General | A/D conversion channel for cos - -

signal

General | Using ADC scan group 1:0 -
2:2
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

#F 3-24 Configuration Options #EA{E (rm_motor_driver.h) [2/2]

v A 2 A RA6T2 RAS8T1
General | A/D conversion unit for U Phase - 1:0
current 2.0
General | A/D conversion unit for W Phase - 1:0
current 2:1
General | A/D conversion unit for main line - 1:0
voltage 2:1

General | A/D conversion unit for V Phase - -
current

General | A/D conversion unit for sin signal - -
General | A/D conversion unit for cos signal - -
General | ADC interrupt module - 1st
General | Adjustment value to current A/D - -
General | Minimum difference of PWM duty - -
General | Adjustment delay of A/D conversion | - -
General | 1shunt interrupt phase - -

General | Input Voltage (V) 24.0 24.0
General | Resolution of A/D conversion OxFFF OxFFF
General | Offset of A/D conversion for current | Ox7FF Ox7FF
General | Conversion level of A/D conversion | 1.0 1.0
for voltage
General | GTIOCA stop level Pin Level Low Pin Level Low
General | GTIOCB stop level Pin Level High Pin Level High
Modulation | Maximum duty 0.9375 0.9375
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RA Family KABARPAE—2DEVHLAANY FILFIE -2 E—2EH)

35 #lfEoo— (ZA—F¥—1F)
351 A4 mE

-

\ A0

- |
FSPEZ1—/LDFHAE

AMAEREHOHEUE(E—31/2)

A—HAUETT—RADHEHE
Y—/)L RBEEED ML

ey MLE(E—51/2)

N

- \\ [Board]
ur? i

A

[Analyzer] i

/

BI/STA—R A H(E—H1/2)

SWDIREEMBE—ED
BEE—FERE—F1/2)

com_ul_mode_system®MD{EH S
E-AOBEE—FEEE

[0 $5 B IRFE

com_ul_mode_systemlDIEA S
EROEBEE—FELER

EnEEEREDRE(E—51/2)

LEDHI{EI(E—41/2)

LEDHITENTE—31/2)

3-6 A NETO—

Fr—k
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RA Family

KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

3.5.2 ERHIEEAHEIYAHA (F+ ) 7EHBEYAH) 0E

C

B AR YA A LR >

UtE-WAEEIR. BHREER

VHEEREH

I5—FIvy

[ACTIVE MODE]

[INACTIVE MODE]

ERHIHACTIVERESE

UtE-WARERA 7ty MR ERE

[(ftE5ET]

[Et&E]
ERA 7y MEETE T THER

UVWHEER - BHRE LB E

UVWHE B =>do ER i

|
B REHE

-
<F

EiftE T ERE

HAEERSF

PWM duty &

PWML ¥ ZA 5% E

< L

C

wr )

E—4 1. T2 2#ICAL
JO—Fr—bERYET,

3-7 BRHWEEIVAALETIO—Fr—k
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.5.3 FEEFIEELE Y AHNIE

E—421, E—422HIZEL
< SRS AR A A IR > FA—Fr—hEBYFET .

SIFEERZELPFALIE

RELPFALEE

[5t $eb]

[ #aE EET BT 5T THERR

(FHEET]

[ B R B SR E

oE BRI BIERE

dER B HE RERE

k3]
S50 R SR N EF AT

(B3]

BOURFIEIL FSP B&EICL Y
S5O R TR 120 EMETEFT,

S

3-8 FERIHMBAHREYAAMEIO—Fv— b
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

3.5.4 BEFRRHEE Y AHINE

BEFRREENYAAE, 2 TLY T I T7ITEIT D PWMERHRFONS A VE—F L RGIHEHFEHT
RETHEYAHTYT ., ZTOTH. KENYAHLEDOERITHIAR R TIZBEIC PWM HABFIENA A >~ E—
FOZREITHE2TEY ., E—24~ODHARXFLLTHET,

-2 1. E—2 2#ICAL
<: BEFAREYAHLIE :> IR—Fy—bEBYET,

POEG!t vk

BERRHETS—tVE

T5—RF—HR vk

POEGEIY;AHZE1E

e

M 3-9 BAERRHINVYAAMEIO—Fvr—+
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

4. YTV T 7 OBREHBE
BT TR T OEEICDONTHRBALET,

41 DAV RA—F
E— A F{HBIFTIE Y — )L [Renesas Motor Workbench] ZBE 3> TILa— FEEESE DES.
TEHEOFIEEZETLET,

(1) ZEIEBEREZEAZ. F(E Uty bRIZA V/\—2K—FLEOLED1_1. LED1_2, LED2_1, LED2_2
[TTRTHEHITKET, E—RIEFLELTLET,

(2) HEAN—EFKR—FLEDFJTILARAL YyF(SW1_1,SW1 2)% ON 2T B EE—4MEELET, FTIL
AL YF(SWI_1,SWI_2)&YBEZ B LICE—2 DEEGRB/IELERYEBELEST, E—4DEEIC
EEE L TWBIEAIEA VN—2R— FLED LED1_1, LED1 2 MWEKTLET, CDEE, 41 2/—4
R—FLEDLED2_ 1, LED2 2 NEITLTWABEIFIS—MNHELTLET,

B) E—Z2DEEGAAELEET IEEEF. 41 oN\—2KR—FLEORY 12— LIEH(VR)TRELET,

— RYi—LEHRNVRNEAIZET : E—2AKEY ICEEE

— RYa—LERVRNZEEIZEY : E—4HAREEEY IZEER

(4) TS—HIEELEBE., 4 V/N—2KR—KEDLED2 1 £/ LED2 2 AAATL., EEAEILELE
T, BRTBEDICEIS—DRELEZADA VIN—FKR—FD LT ILAA v F(SW1_1 F1=1E
SW1_ 2)Z OFF IZLIzETIS—HIRELEZADT YL 2 RA vy F(SW2_1,SW2 2)ZH| L TL S
LYo

(5) BEERERTI S5, E—2OEENELELTVE I EZHEL. RELCTROHE H% OFF [
LET,
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

42 E—AHH|IHEBEAFEZIEY—JL 'Renesas Motor Workbench J

421 #WME

YTV T b7 TIE, E—2FIEBEIREZIE Y —ILIRenesas Motor Workbench] 1 —4H4 >4
7 —X(BlE/fELLiES. BEREERF)ELTHERALEY ., ERAAEG EDFMIE Renesas Motor
Workbench 1—H—X<v=a7JL] #83RBLTLEEL,

E— A2 H|{HBIF 1B Y — )L Renesas Motor Workbench] [#2t WEB U4 FL YU AFLTLEELY,

@ Renesas Motor Workbench  <RMT File > C:¥Users¥HIICS¥e2_studio¥workspace 1¥11_2moterSRAGT2_MOLY _25PM _LESS FOC_E25 Vio2¥sre ¥application ¥user_interface¥ics o x

File Option Help

Connection File Information

COM COM3 v Clock RMT File RA6T2_MCILV1_2SPM_LESS_FOC_E25_V102... 2023/06/07 10:29:09

Status Connect -- USB Serial Port Map File RA6T2_MCILV1_2SPM_LESS_FOC_E2S V102.. 2023/06/06 9:30:34

Configuration Select Tool

CPU RAGT2

Motor Type Brushless DC Motor

Control Sensorless vector control (Speed control)

Inverter RSSK for Motor Easy

Project File Path C:\Users\HiICS\e2_studio\workspace11111_2motor\RA6T2_MCILV1_2SPM_LESS_FOC_E25_V1ew | () Details v

Hame Date Modified ze
25_V102.mt 2023/06/01 16:15:24 508 KB
S_V102_20230605.rmt 2023/06/05 10:54:44 517 KB

) RABT2_MCILY1_25PM_LESS_FO
€ RAST2_MCILVL_25PM_LESS_FO!

G RAST2_MCILV1_25PM_LESS_FOC_E2S_V102_20230606.rmt 2023/06/06 14:49:22 516 KB
5 RAST2_MCILY1_25PM_LESS_FOC_E2S_V102_20230606b.mt 7
G RAST2_MCILV_25PM_LESS_FOC_E25_Vi02 202305060 ERA. rmt

5_V102_20230606 bi8BBSSER) rmt

516 KB

516 KB

S15KB

{5 RAST2_MCILV_25PM_LESS_FOC_EIS V102 202306065RHHEALrmt 2023/06/07 11:21:21 st6 kB

4-1 Renesas Motor Workbench 41%8

o E—AX&HIHBAFKZIEY—IL IRenesas Motor Workbench] D {ELVA

1) Y—LF7AL4ay aull =)y LY—ILEREFLET,

(2) Main Window ® MENU /A—H'i5, [File] — [Open RMT File(O)]Z#R L £,
JaT Y kT4 ILE D src/application/user_interfacelics” 7 + LA RNIZ#H S RMT 7 7 1 JLZ R HRAH
F7,

(3) "Connection’® COM THftSnrf-F v D COM Z&EIRL FY,

(4) ABID Select Tool M Analyzer RZ %9 1) v L. Analyzer #EExEELFT,

(5) "4.2.3Analyzer HEREIREBI  ZREICE—X ZBHEBLF T,

R01AN6421JJ0121 Rev.1.21 Page 53 of 62
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KAMEBEREBE—FDEUYLAARY FLEIE -2 E—5ERE)

422 Analyzer HREFIZ$H—&

Analyzer 1—H' A U3 Tz —RAERABOANRAER—EBEEZR 41I12RLET, 4B, Tho0EH~D
AFS{EIX com_u1_enable_write IZ g_u1_enable_write & F C{EFZAAEIGEICHIGT 2EHA~ARESh
F9, =L, )DMFF5NT=ZHIE com_ul_enable_write [TIKFELEFE A,

EHEDREICHFAFOTOVEVEREFTE—2 1 H#HATY., T—2 2 26T 25583, EHAHOXK
EBIZTHTOTVAERZFEAL TSN, T 41121 T2 1 FlHAZEBOARELTLET,

#& 4-1 Analyzer #EEANAZEH—E

P e it kS

com_u1_sw_userif (*) uint8_t A—HA R ITT—RRAYF
0:Analyzer & 1:/R—FER (F74ILH)
com_u1_mode_system (*) uint8_t AT—FERE
0: RFYTE—F. 1:SVE—F. 3: Uty

com_f4 ref speed_rpm float REESE (#WA) [rpm]
com_u2_mtr_pp uint16_t 15 5t 5
com_f4_mtr_r float i [Q]
com_f4_mtr_Id float déhf o292 X [H]
com_f4_mtr_Iq float qEhA > F U2 R [H]
com_f4_mtr_m float MR [Wb]
com_f4_mtr_j float A4 F—2 % [kgm*2]
com_f4_current_omega float ERHIEHRESR R K [HZ]
com_f4_current_zeta float ERFlHRER R
com_f4_speed_omega float EEHHREFTRIK Hz)
com_f4 speed_zeta float REFIEHRREHREK
com_f4_e_obs_omega float FEELHTEREABERE [Hz]
com_f4_e obs_zeta float FRETHEERBERY
com_f4_pll_est_omega float MEHTEREFTRIK [Hz)
com_f4 pll_est _zeta float MEHTE RBEHREK
com_f4_ref_id float F—T I — Tl d MERERE [A]
com_f4 ol _id_up_step float d BERESEMERTY T
com_f4_ol_id_down_step float d MERESERERTY T
com_f4_id_down_speed_rpm float d BERIETERME R RE(FEWA) [rpm)
com_f4_id_up_speed_rpm float d BERETEMERFIRREREMA) [rpm]
com_f4_max_speed_rpm float RERKERWA) [rpm]
com_f4_overspeed_limit_rpm float EEBBI S —BMEEWA) [rpm]
com_f4_overcurrent_limit float BRiEE T —FIEA]
com_f4_iq_limit float q BHERZKIEA]
com_f4_limit_speed_change float EEEMTRKBEEERA) [rad/s]
com_u1_enable_write uint8_t EHEEHMZEHA

(g_ul_enable_write L RIC{EZEETRAATZHZRICES
AFHEFE)
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

4.2.3 Analyzer #8Ei2/EH

Analyzer #Ee# AL, E— 2 ZBFETHHZUTITRLET . #EEE. B 4-2 TRY"Control Window”
TITWWET, "Control Window’ D iE#lld. TRenesas Motor Workbench 11— —X<%=a27)L] ZSHEL
TLEEL,

EHRBDREICHFAFOTOVEVWEREFTE—2 1 H#BATY, T—%2 2 26T 2553, EHAOXK
BIZTMIDTWESEREFAL TS, UTORESIX. E—% 1 FIHAEROATRELTLE
—;—0

o 1—HA A Tx—R% Analyzer ERIZEET S
(1) “com_ul_sw_userifPDW?WBIZ*F T v 7" BA>TWS I EEZHRELET,
(2) [Write[#IZ0 ZANLES,
(3) “Write"/R2 &0 )vw o LET,

o E—AZMESED
(1) “com_u1_mode_system”,“com_f4_ref _speed_rpm”, “com_u1_enable_write’® [W?] HIZF v ¥
MADTWBIEEHEELET,
(2) 65 MEIEREE %#“com_f4_ref speed_rpm’® [Write] #ICANLFT,
(3) “Write"/R2 &9 vy LET,
(4) “Read’’R4 » %R L TIRED “com_f4_ref speed_rpm”,’g_u1_enable_write’d® [Read] ¥ &R L

EX
(5) MCU ADZEHIE~RB S S1=6. “com_ul_enable_write” [C@THEE L 1="g_u1_enable_write”
ERLCEEADLET,

(6) “com_u1_mode_system”® [Write]#IZ"1"# A AL ET .
(7) “Write"R2 &2 v LET,

(4) Click “Read” button (3)(7) Click “Write” button (1) Click
\mmwmw \
[A¥ Read E’"‘- Write ff5f Commander (“) Status It (6) Write “1”
VAR REE ] Variable List ©— Alias Name
Variable Name Data Type Scale Base R? Read \\l? Wri?/
com_ul_mode_system | INTS Q0  Decimal ¥ 0 M |1
com_ul_mode_system1  INT8 Q0 Decimal ¥ 0 ¥ |1
com_f4_ref speed_rpm  FLOAT Q0  Decimal ¥ 0 » | 2000
com_f4_ref speed rpm1 FLOAT Q0  Decimal ¥ 0 ~ | -2000
com_ul_enable_write INTS Q0 Decimal ¥ 0 ¥ 0
g_ul_enable_write UINTS Qo Decimal & 1 0
com_ul_sw_userif INT8 Qo Decimal ¥ 0 0

(2) Write reference
(5) Write (“0” or “17)

4-2 E—SEEDFIR
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o E—A%E{EIETES

(1) “com_u1_mode_system”®D[Write#lIZ"0"Z AN LET,
(2) "Write"ih2 2 EV v LET,

(2) Click “Write” button

Control Window \

(/¥ Read ‘ [N write ‘ i

i Commander () status I

Variable Data Variable List Alias Name

Variable Name

Data Type Scale Base R? Read W? Write

com_ul_mode_system  INTS Q0  Decimal ¥ 1 ¥ o
com_ul_mode_system1 INTS Q0 Decimal ¥ 1 ¥ o
(1) Write “0”

X 4-3 E—A2FILEOFE
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o IEF->TLES (T5—) FEDWLE

(1) “com_u1_mode_system”MD[Write#lIZ"3" 2 AN LET,
(2) “Write"ih2 &2 LET,

(2) Click “Write” button

Control Window \

(% Read ‘ [\ Write ‘ i

£:: Commander () status It

Variable Data ERYElE] NN Alias Name

Variable Name

Data Type Scale Base R? Read W? Write

com_u1_mode_system  INT8 Q0 Decimal ¥ 1 ¥ |3
com_ul_mode_system1 INTS Q0 Decimal ¥ 1 ¥ 3
(1) Write “3”

X 4-4 T5—BRROFIE
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424 BIEEREDLEEH
B> FILY T k9 = 7 T Renesas Motor Workbench D @{EREEX* LRI 2FIEEZRLET, TET S(E
[Z2DULvTlE. TRenesas Motor Workbench 1—H—X<v=a7J)L] 2B LTLEELY,

o HUTIWVYILIITDBERERTEEEET H(EIEL— + 10Mbps DIHFE)
@ r_mtricsh®ICS BRRDIEZ 1IZEET S
@ r_mtr_ics.h ® MTR_ICS_DECIMATION D{E# 1 IZZEET 3

#define MTR_ICS DECIMATION (1)
E P ol

Qdefine ICS_BRR (1)

detine TCS_INT_IODE (1)

e -

4-5 r_mtr_ics.h MIEIE

e Renesas Motor Workbench M@EEEXRTEEFLEEL TERT S
@ Main Window @ Clock R4 > % # L TIE#% 80,000,000 IZZET %
(COEIFEEFEL— % 1Mbps M5 10Mbps [(CEB L f=1=H. T 74 /L MMED 8,000,000 % 10 L
THELNET, )
@ Connection ® COM TP D+ v ~D COM ZFEIRT S

File Option Help
Connection
oM v

Status Clock Setting n

4-6 Clock EIR# DT

BICKBT 5. BER—FOUEy FMRICBERT SFIEZHRYRLTLESL,
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425 EINMUBBESATZ)DERAX
HUOTILYIT O TCRER—KFEFELIICEIL b VBEEIES A TS5 #HLVT Renesas Motor
Workbench L& 52 FIEEZRLE T,

e PC & CPU R— FD##k
@ CPUKR—FK&PCZUSB/ILZILVEBRERFZN L TERT S

o ELFAUEBERTOC Y FOHEMRABT2 921600bps D4l)
@ ICS2_RABT2.0 D&EERZEMIRT S

Settings ¥ r g
Resource
Builders
v C/C++ Build Configuration:  Debug [Active] | | Manage Configurations...
Build Variables
Environment
Logging W) Tool Settings 1% Toolchain # Build Steps Build Artifact [si) Binary Parsers @ Error Parsers
Settings
Tool Chain Editor (& Target Processor Linker flags (-Xlinker [option]) 8 i
C/C++ General (& Optimization
Meu (5 Warnings
Project Natures (% Debugging
Project References w & GNU Arm Cross Assembler
Renesas QF (& Preprocessor
Run/Debug Settings (& Includes
Task Tags @ Wamings
Validation # Miscellaneous

~ %) GNU Arm Cross C Compiler
(& Preprocessor
(&2 Includes
(@ Optimization

Other chjects 4 =

(& Wamings
(& Miscellaneous
~ B GNU Arm Cross C Linker
(& General
& Libraries
(52 Miscellaneous
~ B GNU Arm Cross Create Flash Image

(5 General
« % GNU Arm Cross Print Size Generatemap | "${BuildArtifactfileBaseName].map® ]
(£ General [ Cross reference (-Xlinker --cref)

4-7 1CS2_RA6T2.0 D& 4%fAMK

@ ICS2_RA6T2_Built_in.o #&#%&9 %

|'.'.’.':7' filter text | Settings " .
Resource
Builders

~ C/C++ Build Configuration: | Debug [ Active] ~| | Manage Configurations...

Build Variables
Envircnment

Logging  Tool Settings 3 Toolchain #* Build Steps Build Artifact [ah Binary Parsers €3 Error Parsers

Settings

Toel Chain Editor (3% Target Processor Linker flags (-Xlinker [option]) & %)
(fCe+ General tf Optimization I
Mcu ( Wamings
Project Natures (2 Debugging
Project References ~ & GNU Arm Cross Assembler
Renesas QE (#8 Preprocessor

i A% lnchudes. 1
Run/Debug Settings -
Task Tags @ Add file path %
Validation .
v File:
[rkspace loc:/siProjNamei/sre/application/user_interface/ics§C52_RAGT2 Builtin.of [|

B Cancel Workspace... | | File system...

= Libraries
(% Miscellaneous
~ ) GNU Arm Cross Create Flash Image

(@ General
~ 18 GMNU Arm Cross Print Size Generate map "${BuildArtifactFileBaseName}.map”
(& General [ Cross reference (-Xlinker --cref)

X 4-8 ICS2_RA6T2_Built_in.o Z&&k
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® r_mtr_ics.hn ® USE_BUILT_IN D{EZ 1 ICEET 3

(1) |

Iudefine USE_BUILT IN

#if USE_BUILT_IN

#define MTR_ICS DECIMATION
/* Eor ICS *

gdefine ICS_BRR

#define ICS_INT_MODE

(1)

(21)
(1)

& 4-9 r_mtr_ics.h DIEIE

e Renesas Motor Workbench ®@ER—L— FEREZZEE L THEHKT S
@ Main Window ® Option * =1 —#\ 5 Baudrate Dialog TiE#% 921,600 [CZEE T 3
@ Connection ® COM T#EfHFDF v D COM %#EIRT %

Option Dialog

File mm Help

Baudrate Dialog

Connectio

COM

Status

bps

® 4-

10 Baudrate M{EIE
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RA Family KAABRPE—2DEUHLARY bLEIE -2 E—2EFE)

5. 3FZKXa1 AV

e RABT2 U )—T 1—H—XI=aT7/L/nN—Foxz7#H (ROTUH0951)
e RABT1 ¥ )I—7T 1—H—X3=a7I)L Nn—Foxz7#H (RO1UH1016)

¢ Renesas Flexible Software Package (FSP) User's Manual
(PDF KR : R11UMO0155, Web iR : RA Flexible Software Package Documentation)

o MABARIRIE e2studio 2022-07 Lt A —H—XIY =27 94 v I RE— A4 F (R20UT5210)
o KAMARBYE—R2DEUY LAY LG (ZL3) XLH) (ROTAN3786)

e Renesas Motor Workbench 1—H#—X< =217/l (R21UZ0004)

e Renesas Motor Workbench 7 4 v 2 X2 — k54 F (R21QS0011)

e MCK-RA6T2 1 —H—Xv=a7JL (R12UZ0091)

e MCK-RA8T1 1—H¥—Xv=a7JL (R12UZ0133)
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RETEE 8%

WETAA
Rev. #1TH R—=T I S

1.00 2022.4.28 - IRFIT

1.01 2022.10.18 - FSPV4.1.0 9 HR—

1.10 2023.8.30 - ¢ Renesas Flexible Motor Control 1) —XRIZE#

e FSP V4.6.0 rm_motor_driver & < 2 —JL® Dual Motor xt
IH&EHR— bk

1.20 2024.1.23 - RAST1 BE&E s a8 00

1.21 2024.12.23 - HETOT Y FEH
RO1AN6421JJ0121 Rev.1.21 Page 62 of 62
2024.12.23

RENESAS



ARCERALOIESER

CCTIE, S aVERLRISERT S MEALOEESE] ITOVWTHBALES, BAOHEALOIESTEICOVTIE. AFFa1 AV MSLUTY
ZHAHLT YT T—LESBLTLESL,

1. HEIXE

CMOS H@ DM Y L OFREIHBR L EZ LT T FEL, CMOS HAEFBWVHERICE > T — MERWIRZE LSS EHHY FF ., ElRPR
BFORICE., SHAHFESISERALTV2EEMHO FL—OIAD U r—2, BBHEOEEN. SRy —ALEEFAL. AN TIRIZET—RX%
BLTKEZN, T3RFYIREICKBLIZY. HFEMoY LAVTIEE, Ffz, CMOS BB EFE LFzAR—FIZOVWTHRABOHNELT
<FEEL,

2. BERBRABOWLE

BRIEARZ., HROKEITETY, BRIZARICE, LSIORBEROKEITHEETHY. LERIORELEZHFOREEITETT . S
Ty MEFTY LY FFREADBE. BEREANS Uty FBENCLLETOHM. HFORBRIRIEIETEEEA, RIS, ABAAT—F Uty
FMgEEEERALTY Y I READEE. BREANLG Y Y FOAN B —FEEICET 2ETOHM. HFOKREBIRIETEEEA,

3. BRAIBICEITHANESR

LBAUKDERLNF ITRED L EFIT, ANESPALATLT v TEREANBNTLEEN, ANEELARATLT v TERASDEREAICL
Y. REEZSISEC LY., BERERSRNAABRFESLSELYTIEENHYETT, BHPIC TERAT IRKITETHANES] 2OV TOREH
DHHHEMIT. TORBETFH>TLESLY,

4. KRERHFOME

KEAHFIE. TREFAFFOME] (CH->TREL TS, CMOS #EDAHHFDA VE—F U RIE, —fRIZ. N (A VE—FUREHST
WET, RERARTFERABRRETEESES L. FERRIZKY., LSIEZND/ 4 XHAMMEh, LSIRBTEEERSTNZY . ANESLEEINT
EEEERIITBASDYET,

5. 28AvYII2LT

Uty b, 70V IORRELER. Uty FERIRLTCESL, TAYSLERTROI Oy /Y EZIRE. OVBZEIOVINRELIR
ISYYBEZ TS, Yty M. SNERIRTF (FENERIRER) AV 0y Y TEEZFEBTSIRXTATIE, 78y IHR+HRELT:
B, VY FEBRLTCESIY, £z, TRV S LOZRTTHBRERT (FLENBRIRER) 2AV 09V ICYYBEZLEEE. OYBZED
Iy IPB+RRELTHLYYBEZ TS,

6.  ANIHFOENIKR

AR A ZORFKIC&E BDEBEASBRIEORRICAY ETOTEELTLEEL, CMOS #EDAAN/ 4 XL EITERL T, Vi (Max.) »d
Vih (Min.) ETORRICEEED LS HHEF, REELSIZRCIBINHYET. ANLRLAAENHEERFDBE5A. Vie (Max.) A5 Vi
(Min.) ¥FTHEBZBET P2EBHMBRICF v 2T/ A XBERALLEVNESITEALTIEZEL,

7. UY—TJFFLR (FPHMEE) 07 XELE
JHE—T7 FLR (FHEE) D7V R EZBIELETS., 7 FLREEICE, FEOHREERICEIYFFTOhTWNS UHF—TF7 FLR (FH4%E
B) BAHYVET, ChoD7 FLRETZIVEALEEEDEHEICOVTIE, RIETEFFADT, PI/EALLBVESITLTLLEEL,

8. HFMOMEIZDONT

HEQOELIERICEFTTI58F. BRBETLICVRTLIMERBRZREEL TCEIL, BLIYL—TDOTA a0 TELREN/NES E, I5vPa
AEY, LATYMREA—VOWEELZEICKY . BERMBHEOEHET, FEE. BitEv—C0, VA XME. /4 ABHELENELDIHEENHY F
T, BENESHRERET B5HEE. BLAORBTLICORTLIHERBREREL TS,



CEHEETE

1. AEHICRBINER., VI FYz7HLCINSICEET 2BHRIT. FEERRUIOBEN. CAMEHBETIEOTT, B, YVI+2z7H
FUINEICHEET 2EMEFEAT HHE. BEROBEICENT., BEHROBE - SXTLERACLESIL, ChODOFERICERLTELEE
(BEHFLRIEZBVTLICELEBELEAFET. UTRALTY, ) ICEAL. Sk, —UZ0EEZZEAVFERA,

2, LHMSFLFAEHICBRHEIALERZT—4. B R, FOJS L, 7TV XL, CAEBAZOFEROERICER L THRE LIE=E0HH
., EREZTOMONMMEEICHT I2EEELFEINASICETIHEICOVT, Sk, ASORIEETILNTEILRL, £FLHEEEZESHDT
IEHY EEA

3. HE, REHICEODELAHFLIE=ZFOHHE. EFETOMOMMNMEEZASHETI2LOTEHY EFEA,
LUHBZEFRARLALZEZOBMBA, WiE R5E. AA. BRZOMOTAZTSICHEY. F=EBREFOEMOMAICET IS RANBEL
B315E. YT LU ARBOHRS L URBEEEFOBEECEVTIT>TLESL,

5. LUHMOE LEMELEI—HEMOLT. BE. RE. FE, UNR—RIVCZTYLY, FOM., TEYICERLEVTEEL, M BEBE. B
E,BH UR—RIVSZFYUTFICLYELEEEICEL, SRk, —UZ0EEEEVERA,

6. Zttid, ZHBURORBKEE NEEKE] LU BREKE] ITHELTHY . SREKEZ, UTICRTARCHENMERAINLLFER
LTHYFET,

EAEKAE . OV Ea—4%., OAHLRS. BISHES. FHAMLES. AV, RE. TIEMEM. /S—VFILEss,. EERA0ORyY M5
BMEKE . EEHEE (BEE. EE. WH%E) | EFE (E5) . KREEEKSE. SRFRREHIRTL, EERLHHEE
%

LRI, T—2P— bFEICKYFEHEME. Harsh envionment AITHGKEFEEL TVWLEDERE. BEES - BRICEEERIFT AREED
HEWER - VAT L (EGHEBEE. AMATEOHAAERATII0%) | L LAEEREGYMBEERESEIETNOHLHE - VX TL (FH
ML BEDRE. BFOAHEMORATA MEBFHHSATA, TS5V MEBRIXTLA, FEHBSE) ITEASNEIILZERILTELT. Ch
COARICERT DI LIFIRELTVERA, X, BUHABRELTVWEVARICAHBRZFEALIZCEICLYEENELTH, SE—1%
DEEZEVEEA,

7. HoWBHFBEERUFE, NBRENSDRELUEE 100%FRIESNTLEIDITESY FHA. BHN—FIzT7/ VI bz 7RIICEEF2Y
T4 RAENEARAENTNDEDEHYETA. ChITK- T, S#E. EF2 YT HEBHEFLIIERE (SRR FLELHBUINERSLATL
ZVARTLIZHTBARET VR - FEFRAZEAFIN. CNICRYFEA, ) ML LSBEEZASLDTEHY FR A, S, SHEUFE
FIEEHBERNERSNE=HLD DV RATLN, FEARE. BB, IMILA. FH. nNnyvF2J. T—20BEFLETEZOMORELBAT
B (TEBMME] EVWET, ) &> TEEEZTRVILERIELEFRA, SitE. BBURBEICERLEEIAICBEEL TELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOLNDIBYIZENT, AEHBLULSHN—FYIT 7/ VI Iz F7HRIZDONT, BEH
EELUVHERNEDERICHT IRIMLASVICE=ZEDEFNEZBRELLEVI LORIIZED. ATELERROVNGEZRIELTVELA,

8. YUHHMSECHANKIE. RHFORGER (F—42Y— b, A—HF—XT 2T, 7IUr—>ar/—b, EFEENY R Ty I CREHO M$E
ETNAADERLEO—BHTIESRIE] %) #CRAOLE. UM EETIRAER. BEERETHE. MEBHE. REZFGZOMIBEESRHGD
HENTIHERACESL, BEEHOHEZBA CTU4HARE CHEASAHAOHE. BBEOFESSLUERICOEFL TIE. SttE. —9
ZOEREEVERA,

9. LT, BHBERKORESIVEELOALIZEHTVETH, FERUFZIHIEETHENFKELZY., ERKHICKTIFREMELIZVT S
SENBHYET, T, BHERE. T—22— FHFICBLTHIEEM. Harsh envionment ARG ETRL TS DEMKRE, MK REHZE
ToTHEYFERA, RICUHERORETERIENELLEETHH>TH, AFEHR. AKBRTOMUESMEEZFEELIELRVES. BF
HROBEICHE T, TRES. ERXRSE. RBEHLEHZFORERHBLIVI VDU NEE, BEHROBE - SXTLELTOHRRIEE
ToTLESWL, BIT, Y42V YT I 7IE. BRTORIFIIREL =0, BEHROHEEE - DXATLELTORERIIZEEHROEETIT-T
&L,

10. BHBEROBRBEESHZFOFMCOTEL T, EREANHTLUHELROETHHERE LS, CHEAICKELTIE. HEOWEDES - EA
#RHT 5 RoHS 55 %, BRASNIREBRELASETHAENS Z. MO IEFITEET L5 THEALCESL, M BEFEETLAENI LIS
FYELCHEBEFICEHLT, 4#E. —UZT0EXZEVERA,

1. BHEKBLUVEMEZERNNOESSLICHRAICEIYVRE - /A - REZZLESATVEIHEE - DXATLAICERAT I LETEERA, BHERS
FUHMEE#EE, REF-IBEETHHEE. MEABRUNEZESE] TOMBFXAESJVERASNINEORHEREEELREETL. T
NOEDEDDECAHITHVBELFHREET > TS,

12, BEBINUHEIEZE=HICETZEINDISEICIEK,. BANCUZE=FCHLT, KAIITEZERHOBEFMEZRBNIIEEZASILDENELE
ED

13. AEHOEMELE—BELHOXEBICLIFHNOREE[ILUEHFELIERNT I LEELFET,

14, REHICRB SN TOLAIRNRTFLFEAHERZCOVWTITHAANTTVELEL, BHOEEIELFFTHMEE S,

E1 AERIZBOVTEEASATNS T83t] L&, LRYR ITLY PO ZRBKXSHBELTILRYR ITLY FOZY ZKRESHAEERN. BEY

IZXETHHZEVVET,

E2. AEHRICBVTEASIATNS MEHER) LiE, F1ICEVTERIN-SHOMK. E2ERKZLVET,
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ARALFRFE BHEAEEED
T135:0061 REALIRELM 3-2-24 (RMT4LT) BHOBBOWN, FF140 FORFHR. BFOEESHAE
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