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222
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BB A8 T —REG BE
BRIV R JES A EEHRER(VRT) EELEEETIEAD
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RO1AN6466JJ0120 Rev.1.20 Page 6 of 75

2024.1.23

RENESAS




RA Family KAGARAE—2DHR—ILE AR LI
LY DHFA VB T —RERLET,

R 25 HWFA R T —R
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+5V CNG 2pin
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2.2.3 [iDreE

YUTLY I Iz 7THEAYT SEDME-EER 26 ITRLET,

® 2-6 BEAHAERIGR

[B 01 RE & RAG6T2 RA4T1 RAG6T3 RA8T1
U HERAE ANO004 ANO00O0 ANO0O00 ANO000
V HERAE ANO002 ANO0O1 ANO0O1 ANO001
AD a2 n—% | WHERBE ANO000 ANO002 ANO002 ANO002
A N—3 BIRELBE ANO006 ANO004 ANO004 ANO008
VR AH ANO0O08 ANO005 ANO005 ANOO7
AGT REFEA 2 —NILRAT | AGTO AGTO AGTO AGTO
U+ PWM A CH4 CH1 CH1 CH5
GPT V 18 PWM A CH5 CH2 CH2 CH2
W ¥ PWM H 5 CHe6 CH3 CH3 CH3
POEG ﬁ;&i#ﬁtﬂﬁ#@ PWM REf Group D Group B Group B Group A
2.2.3.1 RA6T2
(1)12 Ew k A/D 2 >/\—%4(ADC)
UHER. VEER. WHER., 1 oN\—42BREE. BEGEEETEZ. [PU0JILRAFv U E—

FI TRIELET(N—FDxz7 ) HZEER), ADZEHIF, v ) 7RHAENYAAEESL TEMESE
TWEY,

Q) IEEHEENIERIAANRZI A< (AGT)
500 [us]q Y2 —N\ILAATELTHERLET,

(3) LA PWM 42 4 < (GPT)
FrRIL4, 5. 6D PWMHENEMEE—FZFERALT. TY RIS LNFEDOHEAZFITVET,

(4)GPT FAAR—+r7H Ty koA £—T)L (POEG)
BERREFF (GTETRGD iiF® Low LANJLIRHE) & PWM HAlGFE/NA 4 D E—F U XIKEEIZL
*9,

HAL/Common Stacks 4] New Stack >

# g ioport I/O Port # g_poegO Port Output # Motor Vector Control with hall sensors(rm_motor hall)
(rioport Enable for GPT (1_poeg

@ &) @

T
# Motor Speed Controller (rm_mator_speed) @ Motor Current Controller (rm_motor_current)

v H
3

@ ADC and PWM Modulation (rm_motor_driver) # g_motor_sense_hall
le and Speed
leulation with Hall

 g_timer3 Timer, %7 Add Position Module
Low-Power (r_ag? (Optional]

Qg

§RE!
=
&

T
9 Add ADC driver2 to @
support 1shunt [Option]

% g_adc0 ADC Driver on ree-Phase PWM (r_gpt_three phase)
radc b

2-2 FSPR%4a v U 2HH
RO1AN6466JJ0120 Rev.1.20 Page 8 of 75




RA Family
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g_adc0 ADC Driver on r_adc b

pilivey
w Common
Parameter Checking
~ Module g_adc0 ADC Driver on r_adc_b
w General

Settings
API Info

w Operation
w ADCO
Conwversion Method
Scan Mode
v ADC1
Conversion Method
Scan Mode
w ADC Successive Approximation Time
ADC O
ADC 1
w Synchronous Operation
Enable for ADC 0
Enable for ADC 1
Synchronous Operation Period Cycle
«~ Calibration
w AJD Calibration
Sampling Time
Conversion Time
w Sample and Hold Calibration
Sampling Time
Hold Time
w Sampling 5tate Table
Entry 0
Entry 1
Entry 2
Entry 3
Entry 4
Entry 5
Entry &
Entry 7
Entry &
Entry 9
Entry 10
Entry 11
Entry 12
Entry 13
Entry 14
Entry 15
MName

-]

Default (BSP)

SAR Mode
Single Scan

SAR Mode
Single Scan

Disable
Disable
100

10

25

10
95
95
95
95
95
95
95
95
95
a5
95
95
95
95
95
g_adc0

2-3 ADC KSA/NDFSPaY 744 L—3a> [1/6]
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

g_adc0 ADC Driver on r_adc_b

70/74
w Common
Parameter Checking

Settings
API Info

~ Module g_adc0 ADC Driver on r_adg_b

General
w Clock Configuration
Divider
Source
w Interrupts
Limiter Clip Priority
Conversion Error Priority
Overflow Priority
Calibration End Priority
~ Scan End Priority
Group 0
Group 1
Group 2
Group 3
Group 4
Group 5to 8
FIFO Pricrities
Callback
» Sample and Hold
~ Enable Unit
Unit 0
Urut 1
Unit 2
Unit 4
Urnit 5
Unit &
w Analog Channels 0-5
Sampling Time
Hold Time
~ Analog Channels 6-11
Sampling Time
Hold Time

&

Default (BSP)

Div /1
PCLEC

Priority 5
Disabled
Disabled
Disabled
Disabled
Disabled

m_motor_dnver_cyclic

OO0O0ROR

d Ped
Ln

a5
5

24 ADC RSA/NDFSPaY T 445 L—> 3y [2/6]
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

g_adc0 ADC Driver on r_adc_b

JORT«

Settings
~ Virtual Channels
nf
AL info v 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

v Virtual Channel 2
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channe| Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Data Format Select
Digital Filter Selection

Scan Group 0

ANOOO

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 0

ANOO2

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 0

ANOO4

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

25 ADC KSA/NDFSPaY T 445 L—> 3y [3/6]
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

g_adc0 ADC Driver on r_adc b
JOIT4
w Virtual Channels

Virtual Channel 0

Virtual Channel 1

Virtual Channel 2

~ Virtual Channel 3
Scan Group
Channel Select
Sampling State Table 1D
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 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

Settings
APl Info

Scan Group 1

ANO0S

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

Scan Group 1

ANODE

Sampling State Entry 0

Dizabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Disabled

2-6 ADC FSA4/\MFSPaYT7445L— 32 [4/6]

g_adc0 ADC Driver on r_adc_b
70/574
w Scan Groups

~ Scan Group 0
Self Diagnosis

Settings
APl Info

External Trigger Enable
ELC Trigger Enable
~ GPT Trigger Enable

GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 3 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel 6 Request A
GPT Channel 7 Request A
GPT Channel & Request A
GPT Channel 9 Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 3 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel 6 Request B
GPT Channel 7 Request B
GPT Channel 8 Request B
GPT Channel 9 Request B

Enable

Converter Selection

Start Trigger Delay

Scan End Interrupt Enable

Limit Clip Interrupt Enable

FIFO Enable

FIFQ Interrupt Enable

FIFO Interrupt Generation Level

QgEDDDGDDDDDDDDDGDEDDDD
Nz
=3

Enable
Disable
Disable
Disable
0

27 ADC KSA/N\DFSPav 744 L—>3Y
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RA Family KAARBE—2 DHR—ILEHARY LI

g_adc0 ADC Driver on r_adc b

TONRTA |
v Scan Groups
Scan Group 0
~ Scan Group 1

Self Diagnosis

External Trigger Enable

ELC Trigger Enable

w GPT Trigger Enable

GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 3 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel 6 Request A
GPT Channel 7 Request A
GPT Channel 8 Request A
GPT Channel 9 Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 3 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel 6 Request B
GPT Channel 7 Request B
GPFT Channel 8 Request B
GPT Channel 9 Request B

Settings
APl Info

Ooooo0oOo0DO0OoDbODOo0O00O0D0OROO0D

Enable Enable
Converter Selection ADC1
Start Trigger Delay 0

Scan End Interrupt Enable Disable
Limit Clip Interrupt Enable Disable
FIFQ Enable Disable
FIFQ Interrupt Enable Disable

FIFQ Interrupt Generation Level 0

2-8 ADC FSA/AMFSPav 7445 L—>3Y [6/6]

g_timer3 Timer, Low-Power (r_agt)

Settings pialive] |
» Common
ARt lofo v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 0
Maode i Periodic
Period 500
Period Unit Microseconds
Count Source PCLKB
Output
Input
w Interrupts
Callback & rm_motor_speed_cyclic
Underflow Interrupt Priority Prionty 10
Pins
29 AGT KSA/AMFSPav 7445 L—Y3y
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g_timer0 Timer, General PWM (r_gpt)

Settings JORF4
v Common
Infi
APl Info Parameter Checking
Pin Qutput Support

Write Protect Enable
Clock Source
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name
Channel
Mode
Period
Period Unit
Output
Input
Interrupts
w Extra Features
w Output Disable
Qutput Disable POEG Tngger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
w ADC Trigger
~ Start Event Trigger (Channels with GTINTAD only)

fE

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer0

3 4

(&) Triangle-Wave Symmetric PWM
(@) 50.0

4 Microseconds

POEG Channel 3
SetHi Z
SetHi Z

Trigger 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 Duning 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

OoROo

4 Enabled

2-10 GPT RSA/NNDFSPaYv 2445 L—3 >

g_poeg0 Port Qutput Enable for GPT (r_poeg)

Settings plallv e £
APl Info » Common
v Module g_poeg0 Port Qutput Enable for GPT (r_poeg)
v General
~ Trigger
GTETRG Pin
GFT Qutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1 O
ACMPHS2 D
ACMPHS53 O
Name g_poeg0
Channel 3
~ Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLEB/32
~ Interrupts
Callback g_poe_overcurrent
Interrupt Priority Priority 0 (highest)
2-11 POEG FS4/\®FSPa>v 7445 L—>3 Y
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RA Family KAGARBE—FDHR—ILE YR FILFIH

2.2.3.2 RA4T1

(1)12 Ev k AID 21 > /3—% (ADC12)
UMER. VHEER. WHER. 41 oN\—2BEEX. DEERERSEEZ. [PV ILAX vy E—F]
THELEFTUN—FIT7 b HEER), ADZEHRIZ, T ) 7RPENVAAEESHLTEMESIET
WEY,

) IEEEZENFREARAZ 1< (AGT)
1[ms]A oA —nN)LEaATELTHERALET,

(3) LA PWM 2 4 < (GPT)
FrrIL1, 2, 3O PWMHENBEE—FZFERALT. Ty FEAM LFZEOEAZFTVET,

@4)GPTRAKR—F7O Ty b4 2—TJL (POEG)
BEREEFEF (GTETRGB iiF® Low L AJLIEHE) (& PWM HAOmFENAMA4 U E—F D RIKEIC
LET,

HAL/Comman Stacks & New Stack >

# o jopon 0 fn & Mozor ector Contil i hal sensors(m meter_hal 4
rjoport) |-

T
pt three phase) % Add Shared ADC
instance (Options|

2-12 FSP X% v 2K

g_adc0 ADC (r_adc)

Settings TO/F4 |
v Common
{itinio Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
Name g_adc0
Unit 0
Resolution i 12-Bit
Alignment 3 Right
Clear after read On
Maode Single Scan
Double-trigger Disabled
Input
v Interrupts
MNormal/Group A Trigger GPT1 COUNTER UNDERFLOW (Underflow)
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback rm_maotor_driver_cyclic
Scan End Interrupt Pnionity Prionty 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Pricrity Disabled
Window Compare B Intermupt Priority Disabled
Extra
2-13 ADC KSA4/NDOFSPa> 7445 L— 3> [1/6]
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g_adc0 ADC (r_adc)
JoiF4
~ Input

Settings
APl Info

~ 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

000000000000 0D0O0000D000DO0O00RIFOROEF

2-14 ADC FSA/ADFSPav 7445 L—> 3y [2/6]

g_timer3 Timer, Low-Power (r_agt)

plilive
v Common
Parameter Checking
Pin Qutput Support
Pin Input Support
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Mame
Counter Bit Width
Channel
Mode
Period
Period Unit
Count Source
Qutput
Input
~ Interrupts
Callback
Underflow Interrupt Prionity

Settings
APl Info

|

Default (BSP)
Disabled
Disabled

g_timer3
AGTW 32-bit
]

i Penodic

1
Milliseconds
PCLKB

4 rm_motor_speed_cyclic
Prionty 10

2-15 AGT RSA/NNDFSPaYv 22445 L—3>
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RA Family KAARBE—2 DHR—ILEHARY LI
e O X
[ Properties X *§=-0O
g_timer0 Timer, General PWM (r_gpt)

Settings Property Value 2
v Common
APl Info Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timerQ
Channel a1
Mode [3) Triangle-Wave Symmetric PWM
Period (%) 50.0
Pernod Unit (3} Microseconds
v Qutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Output Enabled (%) True
GTIOCA Stop Level (%) Pin Level Low
GTIOCB Output Enabled (%) True
GTIOCB Stop Level (&) Pin Level High
Input
Interrupts
v Extra Features
~ Output Disable
QOutput Disable POEG Trigger
POEG Link POEG Channel 1
GTIOCA Disable Setting SetHi Z
GTIOCB Disable Setting SetHi Z
~ ADC Trigger
v Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting O
Trigger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Converter Start Request B During Up Counting O
Trigger Event A/D Converter Start Request B During Down Counting O
v Dead Time (Value range varies with Channel)
Dead Time Count Up (Raw Counts) (3} 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) (5} 200
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRB only)
Interrupt Skipping (Channels with GTITC only)
Extra Features (%) Enabled
v Pins v

2-16 GPT KSA/NDFSPaYv 272445 L—3y
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RA Family KAGARBE—FDHR—ILE YR FILFIH

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings 7071 i
v Common
ARl Parameter Checking Default (BSP)
v Module g_poeg( Port Qutput Enable for GPT (r_poeg)
v General
~ Trigger
GTETRG Pin [«
GPT Qutput Level O
Oscillation Stop O
ACMPHSOD O
ACMPHS1 O
ACMPHS2 O
Name g_poegl
Channel 1
w Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/128
w Interrupts
Callback g_poe_overcurrent
Interrupt Priority Priority 0 (highest)

2-17 POEG FZA4/X\OFSPa>274JL—>3>
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

2.2.3.3 RABT3
(1)12 Ev k AID 21 > /3—% (ADC12)

UHER. VHEER. WHER. 1 UN\—42BREXE. RIEEEREZ.

2| & L Ve Bl N

TRELFEI(N—FDIz7 U HZEER). ADEHEE, Fr U TRAPBYVRAHEEHLTEESET

L\ij—o

) IEEEZENFREARAZ 1< (AGT)
1[ms]A oA —nN)LEaATELTHERALET,

(3) LA PWM 2 1< (GPT)

FrrIL1, 2, 3O PWMHENBEE—FZFERALT. Ty FEAM LFZEOEAZFTVET,

@4)GPTRAKR—F7O Ty b4 2—TJL (POEG)
BEREEFEF (GTETRGB iiF® Low L AJLIEHE) (& PWM HAOmFENAMA4 U E—F D RIKEIC

LFEI,

HAL/Comman Stacks

# g joport O Port
tioport)

@

& Motor Vector Control with hall sensarstim_metar_hall

* Link @ g_poegl Port Ouout
er e ek Enable for

GPT (1.poeg

T
# Motor Speed Contraller (m_ mator speed) # Motor Cument Cortraler [rm_mtor_cusrent)

C]

T
% g tmer3 Timer &
Low-Power (390 Option

@ Three Phase PWM (1_gpt_three phase)

5 Add Shared ADC
instance [Optional]

2-18

FSP 24 v 245

g_adc0 ADC (r_adc)
JOIT4
» Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General

Name

Unit

Resolution

Settings
APl Info

Alignment
Clear after read
Mode
Double-tngger
Input
~ Interrupts
Normal/Group A Trigger
Group B Trigger
Group Priority (Valid only in Group Scan Mode)
Callback
Scan End Interrupt Priority
Scan End Group B Interrupt Prionty
Window Compare A Interrupt Priority
Window Compare B Interrupt Prionty
Extra

&

Default (BSP)

g_adc0
0

& 12-Bit

3 Right
On
Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B
rm_motor_driver_cyclic

Prionty 5

Disabled

Disabled

Disabled

2-19 ADC FSA/ADFSPav 7445 L—Y3ay [1/2]
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

g_adc0 ADC (r_adc)
J0/T 4
w Input

Settings
API Info

w Channel Scan Mask (channel availability varies by MCU)

Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel &
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

EIDI:IDEIDDEIDEI[]EIEIDDDDDDDGDDDDHHDHDH

2-20 ADC FSA4/XDFSPav 747 L—3 Y [2/2]

g_timer3 Timer, Low-Power (r_agt)
plaliva
~ Common

Parameter Checking

Pin Output Support
Pin Input Support

Settings
APl Info

v Module g_timer3 Timer, Low-Power (r_agt)

w General
Name
Counter Bit Width
Channel
Mode
Period
Period Unit
Count Source
Qutput
Input
~ Interrupts
Callback
Underflow Interrupt Priority

-]

Default (BSP)
Disabled
Disabled

g_timer3
AGTW 32-bit
0

(&) Periodic
200
Microseconds
PCLKB

) rm_motor_speed_cyclic
Prionty 10

2-21

AGT KSA/AOFSPa> 7445 L—>3 Y

RO1AN6466JJ0120
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. ~ — > 44
RA Family KAMABRBE—2DR—ILE YR L
e} O X
[ Properties L= y § — O

g_timer0 Timer, General PWM (r_gpt)
)
Settings Property Value
S v Common
me Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timer0
Channel &1
Mode (1) Triangle-Wave Symmetric PWM
Period (&) 50.0
Period Unit [4) Microseconds
v Qutput

Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCBE Qutput Enabled
GTIOCEB Stop Level
Input
Interrupts
~ Extra Features
~ Output Disable
Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
v ADC Trigger
~ Start Event Trigger (Channels with GTINTAD only)
Trigger 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)
Dead Time Count Up (Raw Counts)
Dead Time Count Down (Raw Counts) (Channels with GTDVD only)
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRE only)
Interrupt Skipping (Channels with GTITC only)
Extra Features

50

(&) True

(%) Pin Level Low
(%) True

(&) Pin Level High

POEG Channel 1
SetHi Z
SetHi Z

(3] 200
(3] 200

[+) Enabled w

222 GPT KSA/NNDFSPaYvoJ2445L—3y

RO1AN6466JJ0120 Rev.1.20

2024.1.23

RENESAS

Page 21 of 75




RA Family KABARPE—ZDER—ILE YT kLA

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings pialiv ) |
~ Common
ARLindp Parameter Checking Default (BSP)
w Module g_poeg0 Port Qutput Enable for GPT (r_poeg)
v General
w Trigger
GTETRG Pin [~]
GPT Output Level O
Oscillation Stop m]
ACMPHSO O
ACMPHS1 O
ACMPHS2 O
Name g_poegl
Channel 1
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Priority Priority 0 (highest)

2-23 POEG FSA4/\DFSPa> 7445 L—>3Y
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RA Family KABARBE—FDR—ILE AT ILHIEH

2.2.3.4 RA8T1

(1)12 Ev k AID 21 > /3—% (ADC12)
UMER. VHEER. WHER. 41 oN\—2BEEX. DEERERSEEZ. [PV ILAX vy E—F]
THELEFTUN—FIT7 b HEER), ADZEHRIZ, T ) 7RPENVAAEESHLTEMESIET
WEY,

)IEHEENFEREBARZ 1< (AGT)
500 [us]M/ 2 —/\ILBAATE LTHERALET,

(3) LA PWM 2 4 < (GPT)
FrRIL5, 2, SOPWMHENBEE—FEEALT. Ty RS LAGFEQHAZTVET,

4)GPTRAKR—F7O Ty b4 %2—TJL (POEG)
BEREEEF (GTETRGA IfF® Low L ANJLEHE) (& PWM HAORFENM A4V E—F O RIKEIC
LET,

HAL/Cammen Stacks &) New Stack >

# goport 0 Fart 4 Motor Vetor Cantrol with hal sensors{rm_metor_hall
(Ciogorn

# g.poeg0 Port Outpia
Enable for GPT {1 poeg)

‘2 e e
@
v SV p———
erd :.\ ner, General @ pert :n G ral
r.gp P
2-24 FSP XA w9 2AKK
8 ] X
| Properties M8 = O
g_adc0 ADC (r_adc)
~
Settings Property Value
o v Common
nfo
Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
~ General
MName g_adc0
Unit 0
Resolution (&) 12-Bit
Alignment (%) Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
v Interrupts
MNormal/Group A Trigger GPT5 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 Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled W
2-25 ADC FSA4/AMFSPav 7445 L—>3 Y [1/2]
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RA Family

KAMARBE—2DAR—ILEHARY MILFITH

@ O
[ Properties X 2 8
g_adc0 ADC (r_adc)

Property Value
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

Settings
API Info

ooooDoo0ooODoOo00O0D0DO00D0DD0D000000RRBEOO0DROR

2-26 ADC FSA/AMFSPav 7445 L—Y3ay [22]

g_timer3 Timer, Low-Power (r_agt)

Settings TOIT4 fE
~ Common
AListo Parameter Checking Default (BSP)
Pin OQutput Support Disabled
Pin Input Support Disabled
~ Module g_timer3 Timer, Low-Power (r_agt)
v General
Mame g_timer3
Counter Bit Width AGT 16-bit
Channel 0
Mode i) Periodic
Period 500
Period Unit Microseconds
Count Source PCLKB
Output
Input
» Interrupts
Callback & rm_motor_speed_cyclic
Underflow Interrupt Priority Priority 10

227 AGT FSA/NNDFSPavI1s45L—3ay
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RA Family KAARBE—2 DHR—ILEHARY LI

g_timer0 Timer, General PWM (r_gpt)

Settings v |
~ Common
ARLito Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timer0
Channel @S
Mode (& Triangle-Wave Symmetric PWM
Period & 500
Period Unit (& Microseconds
Qutput
Input
Interrupts

v Extra Features
w Qutput Disable
v Qutput Disable POEG Trigger

Dead Time Error o

GTIOCA and GTIOCE High Level O

GTIOCA and GTIOCE Low Level 0
POEG Link POEG Channel 0
GTIOCA Disable Setting SetHi Z
GTIOCE Disable Setting SetHi Z

w ADC Trigger

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

Dead Time (Value range vanes with Channel)

ADC Trigger (Channels with GTADTRA only)

ADC Trigger (Channels with GTADTRE only)

Interrupt Skipping (Channels with GTITC only)

Extra Features (&) Enabled

2-28 GPT FZA4/\OFSPa>749L—3>

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Tﬂéf‘?-*r i
W Lommon
ARl Parameter Checking Defauit (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
w Trigger
GTETRG Pin [~]
GPT Qutput Level O
Oscillation Stop a
ACMPHSO O
ACMPHS1 O
Mame g_poegl
Channel 0
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Pnonty Prionty 0 (highest)
2-29 POEG FSA4/\MFSPav7«445L—3ay
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RA Family

KAEAREE—FDHR—ILEHRY FILFHIE

23 YIFrOTTHER

231 YIb+b9xT7 - T714ILER
VI IITDIANETET7ANERETRICRLET,

xR 27 VIO T IAILTHER[/2]
THILE vk 1% 274 o
ra_cfg BBEROaL T4 T~y S
ra_gen HEIERDL ORI HREE. A
1 EEE
ra arm CMSIS V—Xa—F
board R— FEERRER
fsp/inc/api bsp_api.h BSP API £
r_adc_api.h AD API| B
r_elc_api.n(RA4T1,RA6T3,RA8T1 M &) elc APl %
r_ioport_api.h I/O API B
r_poeg_api.h POEG APl E%

r_three_phase_api.h

3 ¥ PWM APl £

r_timer_api.h

247 APl EE

r_transfer_api.h

T—AERX APl B

rm_motor_angle_api.h

AE APIE=

rm_motor_api.h

E—4 APIES

rm_motor_current_api.h

EFRHIE APl &

rm_motor_driver_api.h

E—42 K54\ API E&

rm_motor_position_api.h

FIEHIE APl EE

rm_motor_speed_api.h

RE APl &

fsp/inc/instances

r_adc_b.h(RABT2)
r_adc.h(RA4T1,RAGT3,RAST1)

AD BEEE

r_agt.h

AGT BEEZ

r_elc.n(RA4T1,RAG6T3,RA8T1 D)

elc BEEEE

r_gpt_three_phase.h

3 PWMBEEES

r_gpth GPT BEEEE
r_ioport.h 110 BEEZ
r_poeg.h POEG BEES

rm_motor_current.h

ERtHEEE SR

rm_motor_driver.h E—2 RSANEEEE
rm_motor_sense_hall.h AREHENEREETER
rm_motor_hall.h R—ILt U HHIEHBEEE R
rm_motor_speed.h HEBETEE

fsp/lib

SA4T5) 774

RO1AN6466JJ0120 Rev.1.20
2024.1.23
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RA Family KAGARAE—2DHR—ILE AR LI
® 28 VIO T IAIEHERI22]

72;”’ HITHILS J74I e

ra fsp/src bsp BSP B E T+ LA
r_adc_b/r_adc_b.c(RA6T2) AD FZ 4N
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT FS5 4\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 D) elc K141\
r_gpt/r_gpt.c GPT FZ 4/
r_gpt_three_phase/r_gpt_three_phase.c 3HHPWM K35 A/
r_ioport/r_ioport.c 10 KS AN
r_poeg/r_poeg.c POEG K54/
rm_motor_current/rm_motor_current.c BRElE K> AN
rm_motor_current/rm_motor_current_library.h BREEHS 4TS

APl E&
rm_motor_driver/rm_motor_driver.c E—R2FZa4N
rm_motor_sense_hall/rm_motor_sense_hall.c AEHEE R4
rm_motor_hall/rm_motor_hall.c R—Lte Y
E—FFZ4N

rm_motor_speed/rm_motor_speed.c HEFIEFZ 4N
rm_motor_speed/rm_motor_speed_library.h REHRES4A4 TS API E&

src application/main mtr_main.h , mtr_main.c d—HA A VB
r_mtr_control_parameter.h HlE/ NS A —2 EE
r_mtr_motor_parameter.h E—ANFTA—ETER

application/user_i | r_mtr_ics.h, r_mtr_ics.c Analyzer Ul B3&E
nterfacefics B ER

ICS2_RA6T2.h, ICS2_RA4T1.h,ICS2_RA6T3.h, | YV—ILRBEE
ICS2_RA8T1.h 473
ICS2_RABT2.0, ICS2_RA4T1.0,ICS2 RA6T3.0, | V—ILFA@IERE
ICS2_RA8T1.0 T
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RA Family KAABRBE—2DER—ILE Y RY MILHIE

232 EDa1—ILER
BTN I RIHYTT7OED 2 —IILERER 2-30I2RLET,

Application Layer (User Application)

Main User Interface Module

mtr_main

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
Interface Module I
[ ]
Set Control Gain & Command
Control Module
~
[ rm_motor_current ] [ rm_motor_driver ]
[ rm_motor_sense_hall ] [ rm_motor_speed ]
. J
- y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N
MCU Module
ADC [ AGT ] [ GPT ] [ POEG ]
A\ V.
Output PWM Signal
Get A/D Converter Data & Sensor Signal
MCU / Inverter
2-30 EVa—ILERL
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RA Family

KAEAREE—FDHR—ILEHRY FILFHIE

24

YIRIGITARYY

BTN YIT IOV I bz 7EREHETRICRLET,

®

29 =Lt HYARS MLEIEY T o PEREH

)

ANE

Lk s

AN LI

T— % [EEFHKR/AFL

SW1 DLAJLIZE Y HIE
F 1-1& Renesas Motor Workbench 55 A A

[E)$5F R AB AL B 4R

ey | %

ANBE

DC 24V

A o0y REKEE

RABT2 : 240 [MHz]
RAGT3 : 200 [MHz]
RA4T1 : 100 [MHz]
RA8T1 : 480 [MHz]

x4 1) 7 (PWM)E K

20 [kHZ](F+ ') 7 FE#A : 50 [us])

Ty R2AL 2 [us]
il 70 FR A RAGBT2 : 50 [us]
(B | (L& - EEHTE) | RABT3 : 50 [us]
RA4T1 : 100 [us]
RA8T1 : 50 [us]
HlE E B (R E) RABT2 : 500 [us]
RABT3 : 500 [us]
RA4T1 : 1000 [us]
RA8T1 : 500 [us]
[B] 85 52 75 &7 CW : 0 [rpm] ~ 2400 [rpm]
CCW : 0 [rpm] ~ 2400 [rpm]
& HilfE R E B BRE EiREI{ER : 300 [Hz]

EEHIHZR : 5 [Hz]
SFREEHTE R : 1000 [Hz]
EHEZR : 50 [Hz]

a2\ A SRBEERTE

EIE LRI ‘ Optimize more(-02) (T 7 # JL FERTE)

fREEfFIE IR

UTOWTNHhDEHDE, E—2FHIEESHAHG6 R)EFETI T4 TIZTHS
(1) BHEDOERM 3.54(=1.67*sqrt(2)*1.5) [AlZ BB (T H HEH TELR)
(2) 4 2 IN\—B BHZEEN 60 [V]Z BB (B H H/E H TE1R)

B) A N\ —2 BREED 8[VIRiE(BIRFIHEER TER)

(4) [EIERIEFE A 4500 [rpm] % 4B (BB i il {1 & # TEE1R)

SNEHNLDBERBRHESERE LI5S, PWM EHIHEFE/NMA4 VE—4
VRIZF B
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RA Family KABARBE—FDR—ILE AT ILHIEH

25 F|YAAHETIREL
YUINY I I 7 THEALTLSEIYAH EBEIBREUTISRLET,
& 2-10 EYAHERFEIRM

&Y idds B’EE g
LR

15 Min

14

13

12

11

10 AGTO INT

2R B Il ) JA A AR IR

QO (N |0|©

ADCO ADIO
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5E T B Y A A (B &IEE Y A A LIEH)

Max

o= (NW|~

POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
POEGO EVENT(RAST1)
BEREEZYAH

Allocations
Interrupt Event ISR
1] POEG3 EVENT (Port Output disable interrupt D) poeg_event_isr
1 AGTO INT (AGT interrupt) agt_int_isr
2 ADCO ADIO (End of A/D scanning operation(Gr.0)) ade_b_adi0_isr
2-31 RA6T2FSP BYA#a T4 L— 3>
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (A/D scan end interrupt) adec_scan_end_isr
2 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr
2-32 RAAT1/6T3FSP ElYrAHav 74— 3y
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 POEGO EVENT (Port Qutput disable interrupt A) poeg_event_isr
2-33 RA8T1FSP BlYiA#avT4JL—2 3y
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RA Family KAGARAE—2DHR—ILE AR LI
3. #lEY 7 ko 7EREA

3.1 #FIHAR

3.1.1 E—A2EE/IFLL

E—Z DiLE & Z1EIE. Renesas Motor Workbench ™S DA AEF-I1E SW1 ASDAAIZE > THIELET .
SW1 [ZIXRRAAR— EAEY HTSHHh, "High"LRILDEERZ—FRA Y FHAONLTWBEHERL, "Low”
LRILDEZIEE— R ZFLTHEHELET,

3.1.2 A/D i

(1) E—2EEEREERE
E—A2 DOREEREEESEIL Renesas Motor Workbench ™5 DA A FE 1= VR1 OHAHE(TF O E)%E
ADEMT DI LICK>TRELES, ADEHEINT{EIL. UTORDKLSIZ. BERREREREEL LT
FEARALET,

& 31 EERRERTEOLEMRL
HHE Ltk (FBR1E - AD ZiRME)
Ccw 0 [rpm]~2400[rpm] : 0800H~0FFFH

[B1 %553 B HE T fiE

CCW | 0 [rpm]~2400[rpm] : 07FFH~0000H

(2) 41 VN—4BEERE
UTORDESIZ, A vN—42BREFZHMELET . TRAXROEHLBERE - EEERE(ERKT
PWM 1) ICERLET,

x 32 AUN—SBREEDOLEHLL
IHH Ttk (4 N—S BIREE : AD TIE)

1 N—32BREE 0[V]~73.26 [V] : 0000H~OFFFH

(3) UME. V#H. WHER
UTORMDESIZ, U, V. WHERZAEL. XY MLHEEICERALEYS,

% 3-3 U. V. WHHERDE L

EHE Tk (UM, WHRER : AD Z£H#1{E)
-8.25 [A]~8.25 [A] : 0000H~OFFFH
&7 =(3.3V-1.65V)/(0.010hm*20)=8.25A

U#. VHE. WHER
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RA Family KAGARAE—2DHR—ILE AR LI

3.1.3 Z:h
BUOTINY TR 7Tl E—F~ADAABEIT/NLATEER (LI, PWM) IZ&>TERLET,
PWM Duty L DEH 170y, BEEFBAMNERZ LITSE0IZ. ERAZToEBEEZHATEEY,

3.1.3.1 IELRER
EREMEUTOLSICERELES,

m:—

E
mZERHAER VIESEBE EAUN—EERERERE

3.1.3.2 ZEFANYT FILEHA

KAHMBRBAE—2DOAY FLFHEICENT, —RUICHEDEBBEIETERXEZXERICERLET,
ECHN, EDEEFPWMERD-ODOERKELTEAT S E. RRICE—ZICHMENLIBEED A >
N—EBREFICHT IEEFARSHRMEAEERE TRKA86.7[%]EE>TLEVEY ., £ T, TRk
HAHAFIITBHEEETEORKNELR/MENTHEEZEHL. ThoZz&HEEERENMSHELZLDZE
ERRELTHERLEY . TORRE. TRAKOKRKXIRIEL EELHY. REABEREXZOEFICEEFA

E(F100[%]EHY ET,
4 W 1
V=V |+av|1
/44 Vw 1

AV = - Y = max(V, Vo, W} Vi = minV, Vy, V)

Vo Vo Vo 1 UV W HEEIERE
V., V), Vi, - PWM AR UV,W HHEEESEZERR)

FREMELUTOLSICEELET,

VI
E

m: ZR Vv PWMARMMELERS E: A o \—XEHREE

m:
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RA Family

KAEAREE—FDHR—ILEHRY FILFHIE

3.14 REE®

3MNICHYTINYIT R I TICETHIREBBRZEZRLET., Yo TILY T FH 7T,
TSYSTEM MODE] IZ& YIRRBEZEELET,

POWER ON/
RESET

SYSTEM MODE

S

[RUN EVENT]

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

31 R—=IbEoH oY LARY RLFIEIY 7 b 7 DKEZEREK

(1) SYSTEM MODE

DATLEEREEFRLET, FARY MEVENT)OREAIZKY, REABBLET., VATLOEE
KEEIX., E—4FERE)EIE (INACTIVE) . E—4#EE®) (ACTIVE) . EEIKE (ERROR) nHY FT,

(2) EVENT

& SYSTEM MODE #1Z EVENT W %4 Y $&. €D EVENT T2 T, YR T LEMEIREAR 3-1 &
DERDHKICEHLET, & EVENT OREEREFRELYVET,

% 3-4 EVENT—E

AR5

REER

STOP

A—H—BECLYRELET

RUN

A—HF—RECIYRELET

ERROR

DATLNEEEBRH LI-EEICTRELFET

RESET

A—H—BECLYRELET

RO1AN6466JJ0120 Rev.1.20
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RA Family KAGARAE—2DHR—ILE AR LI
315 BRRE - AEHERE

3.1.5.1 EEHTE

EmEEDHEIILTOFZILITY) XLICE > TITVWET,

Rt U HESDEILEF v ) 7EIYAAHTHEREL., R—ILESOEILOREIZERIDF+ 1) 7EIYAHN
RELEDZENIV T B ETERA 21 /6[rad](F—ILESEIL 1 RE) DA BIZTLVET,

BRf 2716 Hif[usec] = F+ U TEYRHEB x F 1 FEYRAHEL(50usec)
SNICKYBRAREERDC ENHEFET,
ERfAEErad/sec] = 271.76[rad] + BERMA 2716 Hif[usec]

BL., F—ILESEL 1 RETORELLETREICKDIHZENKREVEEZ OGNS -HORNENE
ELTIE, ERIOESELEL6RSNERA1B)DEZAVTEEZIT>TLEY,

BRAEErad/sec] = 2n[rad] ~ BXA 2 HifE(2 7.6 £ifE 6 [E5)[usec]

Bl FIIRELHRTIAIL, ZOHBED
F—IILEE 1EEQ2n) 3 O, S REEHBTET S
6 #E([rad/sec] =2n + F— IS S EL6ES BRI
5
4
’ [ ]
2 E——

FyrUu7r
B AH

%_}
F— N ESELH DR %
Fop U TR AKREIETEA

‘l'l.......lll llllllll e s s s 0

A

K 3-2 EEHEHSX
XEXEFCIAEBEROEELZHRIELT 520, UTOLSIGWREEICESHRI TLET,
Fy ) 7—RAPELRALILErad] = 2n[rad] = F+ ) 7EYAAHEE(2 7 HARE)
BRAREE[rad/sec] = v U7 —RAHEIALZLErad] X F+v ) 7EKH(HZ
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RA Family KAMEBREBE—2DHR—ILE YRS LI
3152 AEHT
UTOEBMERAZTHEELET,
A) [ElEAR
B) HEERE

EEEARIFR—ILE o HEBNE—VICKYBRELES . R—LE Y ESORE—VIERTHE—4
[CEYRESOTVHDT, EEAEELERIZEDERMDAR—ILE U HESLSEDR—ILE U HESELEER
$HETHREARNEZRET S EATREGYES,

EXRA(rad]

E— & EAREER

F—=IES

2r
107 /6
87 /6
T
4716
21 /6
0= — IR 28
LT CesE
-2m /12%NE L - % s
EEEET D
Hall signal pattern 1>5>4->6->2->3
M 3-3 BEXAEHEE (IEHMEERE)
EXAlrad] T AT R h—IES

-GS

/

0

EEBE,
2n/12%E Lg%
HEEET D

LSS C]

Hall signal pattern

1>3->2->6->4->5

X 3-4 BRAEHE (FEHREEREF)
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RA Family KAGARAE—2DHR—ILE AR LI

K 3-3A BTIER—ILEEN 125 EEILLTWET, chhoE—2DEEAMEEIESR EHIBHEET,
CCTCERATUTORIZERELET,

A R(EF A EERR)
ESfilrad] = 2n[rad] x EEAFFAEME(1.6) + R—ILEENAErad] + F 7+t HMElrad]

BHR—ILEBDELLRAICEWVNT 21 /6lrad|DEEAEZ L - TERAZTHTELEFT.,. AVWSEEAE
FAREIXHR—IEBICSHELTR 35D&SICHRELET,

= 35 HEAEREE—E
"—ILEE 1 5 4 6
HAEMEREME | 0076)| 176 2/6 3.6 4,6 5/6

33ARTIER—LESHN1-5 EX LTS, BEAEREERAR—ILES S IZHET S 1.76
ERELEY.

: e
5 F—=IES //,’ZF:::_T

HERRE A
2n x1/64° 777
‘ ‘ ‘ ‘ ‘ ‘ T 1 IR
*vUT . v ) ~ I
LRI F—IMMESORIEF v U P AREIC - MESELBRDOHIAHT ]
BETOEMSEMES 22 ETHESR BEEAEERET 3,
HET 2,

B 3-5 R—ILIESREEHEER SR (IER M EERE)

R—ILESRARERR—ILESEERICEVWTESRARBEZETHNIE -2 /12[rad]. FHFAEETHHIE
21 /12rad]ZMHAMEE LTRELEFES . LT, S UTEYRADNRES H-VIC, HEERERFRIC
EOVWTEMEZMELTLWEET, BL. FEEREPEELHZEE L T—271.12[rad]~2 71 ~12[rad]
DHEEDEE LTVET,

IE /5 ) B85 6

R—ILIEENAE[rad]

= ¥EAE(—27 ~12) + HEEE rad/sec] X F v 1) FEI VY AHEH(50usec) X ¥+ 1 FTEY AHEH
175 [ B85 B

R—ILEERNAE[rad]
= HME(—271.12) - HEERE[rad/sec] x F ¥ 1) 7E|Y AHE#(50usec) x F+ 1) 7EIYAAEE

WFht —2n./12~2n1 /12 DEFRAFBA-HEITAHRAAET,
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RA Family KAGARAE—2DHR—ILE AR LI

KEE L TEHUEOHBIED-HF v ) 7TERPERALILEZAVTUTOLSITFHELTVET,
1IE 75 [A) [E1 ERBF
R—ILEERNAErad] = WEAE(—271/12[rad]) + F+ ) 7—REAHEKAZLILE[rad]
75 [ [E1 SR B
R—ILEERNAErad] = WEAEQR . 12[rad]) — ¥+ ) 7—RAHELRAZEILE[rad]

7ty MERE—SBEADREMETEICHR-IESRE (EVFMYMITRE) FERINT HAITHE
Lij—o

E#kIC. B 3-3B RTIEAR—ILESH 54 IZERL TSI EMNG, R B5OREEAERBBEERINT
BRAZUTORICERELEY .

B & (1IE A [ [EIERHEF)
BSRfAlrad] = 2n[rad] x H#EAEFARE276) + m—ILIESAAE[rad] + F+ Tty MiEfrad]

3-4CATIE, R—IESMA1-3 EELLTVET ., ChdbE—ZDEEEAMZHEARE & I H K
£V, TDEH. R IS5NEEAERREEZAVTERAZUTORICKRELEFT,

C A (& 75 A [EEEEY)
EXfilrad] = 2n[rad] x REAERAEIEG6) + A—ILIESHAEad] + 47+t Hilrad]

E#kIC. B 3-4D RCTEAR—IEBTA -2 ICELL TSI &M, & 35 DEEAERAEELALT
BEXAZUTORICKRELEY,

D = (¥ 77 A [E1 56 )
EXfilrad] = 2n[rad] x REAERAEEE6) + A—ILIESHAEad] + 47+ MElrad]

R0O1AN6466JJ0120 Rev.1.20 Page 37 of 75



KAEAREE—FDHR—ILEHRY FILFHIE

RA Family
3.1.6 WENAE
YTV T r 7 DREFIHANETEZR 36 ITRLET, WEBEENSEREHEICK S qHERERE
TEEBLZET,
Speed reference status MTR__ch::_II?_(g)ERO MTR—SPE%[;—CHANGE
Iq reference [A]
speed Pl output
0 >
Speed reference [rad/s] t[s]
Target speed reference
sl

3-6 R—ILELHAT FLGIEHY T b7 DIREBFEEAE

BRLURED D REEEAD

250

100

/ FYBMIRAL Yy aF(ERETLE

RERELFBREAL v 3L FIC
ELAOHEEREZBRLEELS

CRHEEARYELE,

5 ]

3-7 RLLEEHERS

TEEEA,

BIERRE (FR—ILESIZ KA HE R EMN R EE(f4_start_speed_rad)ITELI=CETHIELET,
ENELEOHEREZRBERARBITLES . TNETIERFLEEICLSTEAH LT EEEHEELLTRAVET,

CETRL—RABHRBZERRLTLET,

BL. COFEEHEAXTIE. EXA 1 B2 n[rad) 2 DEHRABMNSETE, ELWEEFREZHTET S

RENESAS

RO1AN6466JJ0120 Rev.1.20

2024.1.23

Z01=8. BERHIEEREZELARET HETOHMIE, RTVTTR->THEALITHRLEEEEBEEZERTS
REEICRE

Page 38 of 75



RA Family KAGARAE—2DHR—ILE AR LI

31.7 {REEMEEE

YUTNYTRITIE, UTOIS—REFZHLE, TNTNDGEICRAFELET 2HEEFRELTLVET,
VAT LREMEECEDLARRTEMEEIR 3-6 ESBL TSI,

o BEERIS—
N—FOzT7hoDBREAFLES@EERBRB)ZLY., PWM BAHFENAAVE—FVRIZLET,

Fr-. BERERBAHATUME,. VHE. WHEBRZEHAL. BER@ERY I v MEZBB)ZRH L=
K<, BRFIELES (VI b 7iRH),

o & "]:T;I%—
BEREAHTA UN—BREEZESRL. BEFE@BER) I v MEZBB)ZHRE LI-FIZ. B&
1-—-JJ'_ Li?‘ BEEY Ty MEFBREEROEREDREEFZEELTHELETT,

. 1&%&13—
BEEERERTS N—2BHREEZER L. BEX(EERY = v MEZ TR >1158)EEH LB,
Eéé{__.-u: Lzaz—d-o 1&%1_ U S F{E'i*ﬁtﬂ@ﬂ%@#&*ﬂ{ﬁo)_l:‘%%é%_ﬁ L/-CDQE LT-{E—C_a_o

o MMEEIS—
EiEERAAYCTEREZERAL. EE) Iy MEZEBLIGS, BREFELLET,

& 36 BURTLREMEERTEB

ITo5— RAfE 1R HA
BERTS— BERY) v ME [A] 3.54 | EiRHIEEEA
BEEITZ— BEY I v ME [V] 60 | & i il B A
BEEETS— 1&%& )=y ME [V] 8 | EiRHIEE &
EEET S5 — HEY I ME [rpm] 4500 | BB 1A £
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RA Family

KAEAREE—FDHR—ILEHRY FILFHIE

3.1.8 AD Y AH
AD RYHERFY T IL—TDRA4I5%ERLET,

Timer start

Carrier cycle

Scan 0
AD conversion

Motor control routine

¢ 50us R

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1 Scan 1
AD converslon\‘l AD convers\on\‘

ADC trigger
from GPT

Scan 0
AD conversion

l Motor control

Scan 1
AD conversion

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
\I AD convers\on\‘

ADC trigger
from GPT

l Motor control

3-8 AD FUHBAZIVY
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RA Family

KAEAREE—FDHR—ILEHRY FILFHIE

3.2 R—ILEUHARY MILEIEY 7 by 7L
"= YRy MLFEEHOFEH IOy IRERLET .

-

/

Speed control Process  ~

i —————— i ————

'

| I

P 1
: ~ Idl | N F Vo dq VE' Voltage ._“’v
! q Flux- . c t A v, eror |V,
| W= Sp:led > weakening | | iq* : LlrPrlen + Vaf Voltage Vv Compen |y
H ' e
! X ’-:—P T Limit UVW % -sation [
| A | . A Hk *k

T . | V, V,

: Weer WLer T Iq |dT : i laf la a d 9:
! 1 H Decoupling
| | | Control
! . —9 Y Y W . ]
1 1 : lg" | la ia d
] Speed ] | q
] LPF ] | i
[} } \ q
1 ! N uvw
[} [} N
l 1 N
1 T H (2
1 1 H
1 l H
: : 1 W | Angle & Speed [ HU HV,HW
] T " i <
1 1 H
\ [

3-9 "=t YRy MLFIEEE IOy -
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RA Family KAGARAE—2DHR—ILE AR LI
33 BMH—Ex
= 3-7 EBRFIEELEYAAHBEBAETER—E(1/5)
274 I% %% PUBLE S
mtr_callback_event ""t—)lft YHlEa—I
. A A : (motor_callback_args_t *) p_args AR oF it
mtr_main.c

[ A=y OBEBITA—ET—4
HAh: %L

rm_motor_hall.c

rm_motor_hall_current_callback

A1 : (motor_current_callback_args_t *) p_args
I A=Wy YEBINS A =2 T—4
HA:#L

EEFIEOH H % BRI
DAAIZEY +

RM_MOTOR_HALL_ErrorCheck

A A : (motor_ctrl_t * const) p_ctrl / E— & #lfiEEAR A >
2

(uint16_t * const) p_error/ E—#% T 5—1&%R

HH o fsp err t/ BABETHRE

IS—FzxTv¥y

rm_motor_hall_copy_speed_current

A 71 : (motor_speed_output_t *) st_output / FEHIELE HT—
2

(motor_current_input_t *) st_input / BFREHIHA LT —4

Hh: %L

BEHANT—2EERAN
F—AIZaEF—
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RA Family KAGARAE—2DHR—ILE AR LI
* 3-8 EARHMBAHE Y AHBEHEAETEK—E©2/5)
T74IL4E EEE PUELT S

rm_motor_driver.c

rm_motor_driver_cyclic

AR : (adc_callback_args_t *) p_args
| 3= LNy D EBNRSA—AT—4
HAh: L

E—H KS4/8a— )Ly
2 B

rm_motor_driver_current_get

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

HAh: Gl

AD £ T—42 ZEF (18
BEREBREED)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t* const) p_ctrl/ E—% K54 /3%l
SRR 22

(uint8_t * const) p_flag_offset/ BifiA 7t v MRETET 75
5

HA o fsp err t/ BABETHRE

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A7 : (motor_driver_ctrl_t * const) p_ctrl/ E—4% K54 /34
HIEERRA V2

(float const) u_voltage / U t8EE

(float const) v_voltage / V ¥8EE

(float const) w_voltage / W t8E £

H: fsp_err_t/ BIMETHR

PWM T a—F«5HERD
HEET—2%%KTE

rm_motor_driver_modulation

A7 : (motor_driver_instance_ctrl_ t*)p ctrl/ E—4 K54 /\
AVRAUR

HAh:GL

PWM ZEEH D ET

rm_motor_driver_mod_run

A7 : (motor_driver_instance_ctrl_ t*)p ctrl// E—2 F5 4
NAVRBUR

(const float*) p_f4 v in/ AKW=MHEE

(float *) p_f4_duty out/ HAT 1 —TFT«

HAa:mL

ANZHBE (34 K—
5) MEFa—FA4HAY
ILEFHE

rm_motor_driver_set_uvw_duty

A7 : (motor_driver_instance_ctrl t*)p_ctrl/ E—%2 K54\
ARRAUR

(float) f duty u/UBT a1 —T«

(float) f duty v/ VT 1—F«

(float) f duty w/WHBTF1—F 4

HA: AL

PWM 71— « 5RE

RM_MOTOR_DRIVER_CurrentGet

AF : (motor_driver_ctrl_t * const) p_ctrl/ E£—4 K54 /\20
vhka—iJavy

(motor_driver_current_get_t * const) p_current_get/ IG5 —
2

HA:fsp_err t/ BABETHRE

#E#R. Vdc. Va_max
T—AEWME
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RA Family KAGARAE—2DHR—ILE AR LI
% 3-9 ERFIMEHEYAHEHNETEK—E3/5)
T A% EECS IR E

rm_motor_current.c

rm_motor_current_cyclic

A 71 : (motor_driver_callback_args_t *) p_args
[ A=Y IBEBUNS A= T—4
HA:#HL

w7 il B A B 1F

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / TR HIEHEE KR
1243

(motor_current_input_current_t const * const) p_st_input/ A
>Fy M BRT—4

HH:fsp_err t/ BIBETHE

BRFMANT—2 EHRE

RM_MOTOR_CURRENT_CurrentSet

AJ : (motor_current_ctrl_t * const) p_ctrl / &7k E AR
15

(motor_current_input_current_t const * const) p_st_current /
1Ty FNERT—42

(motor_current_input_voltage_t const * const) p_st_voltage /
1Ty FNEET—42

HH:fsp err t/ BABETHR

diq WOEH & BEDT —
5 ERE

RM_MOTOR_CURRENT_CurrentGet

AJ : (motor_current_ctrl_t * const) p_ctrl / &Rk E AR
1A%

(float * const) p_id / B L1z d ®HEFRA~AD KA >4

(float * const) p_iq / Ex#§ L1z q ®HEFRA~AD KA >4

HH o fsp_err t/ BABETHR

d/q BMEREME

motor_current_transform_uvw_dq_abs
A A : (const float) f_angle / E#xfEE
(const float *) f_uvw / UVW #RA > &
(float *) f_dq / dq &7R1 > &
Hi:HL

UVW — dq FEAZZE # (4t
ZEHf)
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RA Family KAGARAE—2DHR—ILE AR LI
% 3-10 FBRGIEELAE Y AHREBRNETER—E4/5)
72744 £k E MIEREE
motor_current_angle_cyclic RRHADORMAMIEI= 5115
- - - AEREIOER

rm_motor_current.c

A A : (motor_current_instance_t *) p_instance / B4 Y A2 VR

HAh: &L

RM_MOTOR_CURRENT_SpeedPhaseSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIEHEEAR A >4
(float const) speed_rad / [ElExEE

(float const) phase_rad / #iI48

HA o fsp_err t/ BAIETHRE

EREELO—2BT—4
EERTE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIEHEEAR A >4
(float const) id_reference / d 1ERIES

(float const)iq_reference / q BE g S

HA o fsp_err t/ BASIETHRE

&
it
of
&
=
Rt
w‘ls
Il

RM_MOTOR_CURRENT_PhaseVoltageGet

A7 : (motor_current_ctrl_t * const) p_ctrl / BRI EHEEAR A >4
(motor_current_get voltage_t * const) p_voltage / RRISEET—4
HA: fsp_err t/ BAIEITHSR

RESN-AEEENE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t *) p_instance /| &t/ > X4 >
Aarvka—ib

HAh: AL

BRAY LTy FEER
DERNY b SHABE
Y PILERE

motor_current_pi_control
A7 : (motor_current_pi_params_t *) pi_ctrl / Pl {1/ 85 A —4
H A : float / Pl il{#1H S8

PI il

motor_current_limit_abs

AA : (float) f4_value / 2 —4"y FDE
(float) f4_limit_value / #IFR{E

H A : float/ #IMR L1-1E

HEHE D IR

motor_current_decoupling

A7 : (motor_current_instance_ctrl_t *) p_ctrl / ERFHIEA VR E2 >
3

(float) f_speed_rad / [E%5EEE

(const motor_current_motor_parameter_t*) p_mtr/ E—42 &/
A—4

HAh: &L

TS HIE

motor_current_voltage_limit
A A : (motor_current_instance_ctrl_t *) p_ctrl/ EFEEA A Z VX
HAh:#HL

BEARY FILOFIR
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RA Family KAGARAE—2DHR—ILE AR LI
*® 3-11 TREIEEEAZ Y IAHBEENEITREE—E(5/5)
T774IL% B4 INIBHRE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (constfloat) f_angle / EEEFEE
(const float *) f_dq / dq Ea7R 1 > &
(float *) f_uvw / UVW #87RA > 4

HA: &L

dq — UVW EERZZ#a(fExtZE
#)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A# : (motor_currnt_voltage_compensation_t *) st_volt_comp / &£
BERET—4

(float*)p_f4_v_array/ ') 77 LV RERE

(float*)p_f4_i_array/ ') 77 LY REHR

(float) f4_vdc /| BEERE
HAh: &L

EEREME

rm_motor_sense_hall.c

RM_MOTOR_SENSE_HALL_FlagPiCtriSet

A A : (motor_angle_ctrl_t * const) p_ctrl / fEHIEEEARRA >4
(uint32_t const) flag_pi / Pl ##1ETHh 7545

HH:fsp_err t/ BA%EITHRSR

Pl HIETD IS T %K

RM_MOTOR_SENSE_HALL_SpeedSet

A A : (motor_angle_ctrl_t * const) p_ctrl / fEE#I##EEARA 4
(float const) speed_ctrl / ') 7 7 L > R [EEREE

(float const) damp_speed / # > E > 7 BlE5EE

H o fsp_err_t/ BAMETHER

REFREHE

RM_MOTOR_SENSE_HALL_AngleSpeedGet

A A : (motor_angle_ctrl_t * const) p_ctrl / fAEHIEEEARRA >4
(float * const) p_angle / ET—4

(float * const) p_speed / EET—4

(float * const) p_phase_err / fi#i38& 7 —4

H: fsp_err_t/ BAMETHER

O—42 DAE L EERRE #
%=

(FIFERET— 2 XIEHEF
HA)

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

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

(three_phase_duty_cycle_t * const) p_duty cycle/ RET 1 —FT 1Y
149

HA o fsp_err t/ BA%EITHE

BRAIDT1—T4H4Y
JLEEE
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RA Family KAGARAE—2DHR—ILE AR LI

x® 3-12 FEEFEENE YAHBEBARTEE—E(1/3)

7274 IL% E#4 pUBETE S

mtr_callback_event R—LE oHFlIEa—ILN Y
A7 : motor_callback_args_t * p_args 2 B8

I A=y YBEBUST A—ET—4
mtr_main.c HA: L

get_vr1 VR1 ) A/ID ZRERRE
AB: L
HA 0 uint16_t/ ZifafE

RM_MOTOR_CURRENT_ParameterGet EREIES SREFIEA A
A A : (motor_current_ctrl_t*const)p_ctrl/ EFRa > tA—)ILTOY | T—2EWE

9

(motor_current_output_t const * const) p_st output/ 79 b Fv +E
RT—4

HA: fsp_err t/ BASKEITHR

rm_motor_current.c

rm_motor_hall_speed_callback REREa—IL/Ny VB
A7 : (motor_speed_callback_args_t*)p_args/ a3—JL/\y V8%
NSGA—BT—4

HA: &L

rm_motor_hall.c - — -
- - rm_motor_hall_copy_current_speed ERENT—2EREAN

A7 : (motor_current_output_t *) st_output/ BFREAT—4 T—RIC3E—
(motor_speed_input_t *) st_input/ FEAAT—4
HA:HL
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# 3-13 EEHEEHE Y AHERRNETEE—E(2/3)
T4 IL% EECS IR E

rm_motor_speed.c

rm_motor_speed_cyclic

A7 (timer_callback_args_t *) p_args / a—JL/\y J B/ A—
8F—4

HAa: AL

REFHOBRLEE (5217
B YSAHBEDIEUH L)

RM_MOTOR_SPEED_ParameterSet

A 71 : (motor_speed_ctrl_t * const) p_ctrl /| E—4&FEJ> bO—JL
Javy

(motor_speed_input_t const * const) p_st_input/ BEA N/ A —
Ed

Hh o fsp_err_t/ BASREITHER

HREAN/NTA—LERE

RM_MOTOR_SPEED_SpeedControl

A A : (motor_speed_ctrl_t* const)p_ctrl/ E—4FEEa > bO—)L
Jovy

H: fsp_err_t/ BAMETHER

d/q EFRIEREEFFHE (&
EHED A4 > TO+R)

rm_motor_speed_set_speed_ref_hall

A A : (motor_speed_instance_ctrl_t*)p_ctrl/ E—%&EEAS VR4
R

A float/ VI 7 LUREE

REEREEZEN

rm_motor_speed_set_iq_ref hall

A7 : (motor_speed_instance_ctrl_t*)p_ctrl/ E—42&EEA VX4
R

7 float/q @) 77 LU RER

qHMOBRIESEZEH

rm_motor_speed_set_id_ref hall

A A : (motor_speed_instance_ctrl_t*)p_ctrl/ E—4%&EEA VR4
R

Hi7 :float/d#) 77 LU RAER

dHMOBRIESEEZEH

RM_MOTOR_SPEED_ParameterGet

A A : (motor_speed_ctrl_t* const)p_ctrl/ E—4FEEa > bO—)L
Jovy

(motor_speed_output_t * const) p_st_output/ EEH A T—4

H: fsp_err_t/ BAMETHER

REFHOHANSA—42%
miF
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RA Family KAGARAE—2DHR—ILE AR LI
x® 3-14 FEEFEENE YAHBEBARTEE—E(3/3)
T774IL% Eepe pUBEY S
rm_motor_speed_first_order_lpf —R LPF 038

librm_motor_speed.a

A7 : (motor_speed_Ipf_t*) p_Ipf/ —% LPF #&& kR« v 4
(float) f_input/ AHAT—4
Hh:float/ 714 L2 —H%DT—42

rm_motor_speed_fluxwkn_set_vamax

A7 : (motor_speed_flux_weakening_t *) p_fluxwkn / S5 HiRIEE
1797 G

(float) f4_va_max/ RKEEAY kL

Hh: &L

BRAREEARY MIVEERTE

rm_motor_speed_fluxwkn_run

A : (motor_speed_flux_weakening_t *) p_fluxwkn / §3&isiEE
e

(float) f4_speed_rad /| E—4 BRI EE

(const float *) p_f4_idq / d/q #E 7

(float *) p_f4_idqg_ref/diq#h') 7 7 LY R &

HA:HL

FOHRHIERT
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RA Family KAGARAE—2DHR—ILE AR LI

3.4 Contents of control

3.4.1 Configuration Options
E—RRAR—ILEIHRY MLFIEIED 2 —ILOBEA T2 3 V&, RA Configurator ZfEA L THERKTE
F9., TEINEATLavik, O— FOERC hal_data.c/h [CEBMICREESWET, T avgé
BREBEZUTORICESHLET,

% 3-15 Configuration Options (rm_motor_hall.h)

TFavsa S

Limit of over current (A) HERNACHEEZBZDE. PWIM B AKR— AL JIZHES
nEJ,

Limit of over voltage (V) BIREENCDEZBZSE. PWM HEAR— A TIZERE
ShFET,

Limit of over speed (rpm) EELERENCDEEEZ D E. PWM EAHR— FAF TIZERE
EhFET,

Limit of low voltage (V) BREENCDEEZTES E. PWM EHKR— kWA TIZEHRE
ShFET,

% 3-16 Configuration Options #)#A{E (rm_motor_hall.h)

rTavsg RAGT2 RA4T1 RAGT3 RA8T1
Limit of over current (A) 1.67 1.67 1.67 1.67
Limit of over voltage (V) 60.0 60.0 60.0 60.0
Limit of over speed (rpm) 4500.0 4500.0 4500.0 4500.0
Limit of low voltage (V) 8.0 8.0 8.0 8.0

3.4.2 Configuration Options for included modules
E—2AEUYLARY FLHEIED 2 —LIZIE, DTOED2—LAAEENET,

Current Module
Speed Module
Angle Module
Driver Module

FEINODEDS2—ILIZIE. B LARNY MLFIHES 2a—ILERUEBRE/SS A —420HY £,
ATV A VB EREEFUTORIZRLET,
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KAEAREE—FDHR—ILEHRY FILFHIE

*® 3-17 BERHIEABEA T a v

Configuration Options (rm_motor_current.h)

FFoavs

RE

General | Shunt type

Y MEREWCODBVWTERBHEEITS
MNEERLET,

General | Current control decimation

ERKlEOME =

General | PWM carrier frequency (kHz)

PWM & 1) 7 &K%k

General | Input voltage (V)

ARERE [V]

General | Sample delay compensation

HUTILVEBEREHEDES BHERIRLE
-g-o

General | Period magnification value

EREMERORERFZER

General | Voltage error compensation

EREWHEOAD EMNEEIRLET,

General | Voltage error compensation table of voltage 1

EEJ:I_:U)EE,J_ SREMET—IIL1

General | Voltage error compensation table of voltage 2

BEEDBEREMET—TIL2

General | Voltage error compensation table of voltage 3

BEENEEREMET—IIS

General | Voltage error compensation table of voltage 4

BEENEXREWMET—IIL4

General | Voltage error compensation table of voltage 5

BEDEEREWMET—IILS

General | Voltage error compensation table of current 1

BEROEEREWMET—TILA

General | Voltage error compensation table of current 2

BROEEREMET—IIL2

General | Voltage error compensation table of current 3

ERDEXFREMWMET—IILS

General | Voltage error compensation table of current 4

BEROEEREHWMET—TIILA

General | Voltage error compensation table of current 5

BERDEEREMET—IIS

Design Parameter | Current Pl loop omega

ERTEREAR B K [Hz]

Design Parameter | Current Pl loop zeta

BERHIERERE

Motor Parameter | Pole pairs

EIE

Motor Parameter | Resistance (ohm)

i [ohm].

Motor Parameter | Inductance of d-axis (H)

d#f 5052 R [H].

Motor Parameter | Inductance of g-axis (H)

q#A A2 [H]

Motor Parameter | Permanent magnetic flux (Wb)

W3 [Wb].

Motor Parameter | Rotor inertia (kgm*2)

{5 =% [kgmh2].
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RA Family KAGARAE—2DHR—ILE AR LI
% 3-18 Configuration Options ##A{E (rm_motor_current.h)
r7Tavsh RABT2 RA4T1 RABT3 RA8T1
General | Shunt type 2shunt 2shunt 2shunt 2shunt
General | Current control decimation 0 1 0 0
General | PWM carrier frequency (kHz) | 20.0 20.0 20.0 20.0
General | Input voltage (V) 24.0 24.0 24.0 24.0
General | Sample delay compensation Enable Disable Disable Disable
General | Period magnification value 1.5 1.5 1.5 1.5
General | Voltage error compensation Enable Enable Enable Enable
General | Voltage error compensation 0.477 0.477 0.477 0.477
table of voltage 1
General | Voltage error compensation 0.742 0.742 0.742 0.742
table of voltage 2
General | Voltage error compensation 0.892 0.892 0.892 0.892
table of voltage 3
General | Voltage error compensation 0.979 0.979 0.979 0.979
table of voltage 4
General | Voltage error compensation 1.009 1.009 1.009 1.009
table of voltage 5
General | Voltage error compensation 0.021 0.021 0.021 0.021
table of current 1
General | Voltage error compensation 0.034 0.034 0.034 0.034
table of current 2
General | Voltage error compensation 0.064 0.064 0.064 0.064
table of current 3
General | Voltage error compensation 0.158 0.158 0.158 0.158
table of current 4
General | Voltage error compensation 0.400 0.400 0.400 0.400
table of current 5
Design Parameter | Current Pl loop 300.0 300.0 300.0 300.0
omega
Design Parameter | Current Pl loop zeta | 1.0 1.0 1.0 1.0
Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3
Motor Parameter | Inductance of d-axis | 0.0013 0.0013 0.0013 0.0013
(H)
Motor Parameter | Inductance of g-axis | 0.0013 0.0013 0.0013 0.0013
(H)
Motor Parameter | Permanent magnetic | 0.01119 0.01119 0.01119 0.01119
flux (Wb)
Motor Parameter | Rotor inertia (kgm”2) | 0.000003666 | 0.000003666 | 0.000003666 | 0.000003666
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KAEAREE—FDHR—ILEHRY FILFHIE

*® 3-19 REHEABEA T3y

Configuration Options (rm_motor_speed.h)

FFoavs

Common | Position support

{1 AT A& IR

General | Speed control period (sec)

2R FE il 1 /B HA[sec]

General | Step of speed climbing (rpm)

RELZEFDORT v SE[rpm], MNEEFET
CDEICE > TEEZHBLES,

General | Maximum rotational speed (rpm)

BRREZEE [rpm]

General | Speed LPF omega

EE LPF BB EKE [Hz]

General | Limit of g-axis current (A)

qEERY I v b [A]

General | Step of speed feedback at open-loop

FA—TUIN—THESEERTY JHEHE
EIZxT 2B EEHKTE)

General | Natural frequency

NELREA T —/\OEFIREIZ

General | Open-loop damping

F—TON—THEE L JHIEDZER

General | Flux weakening

55 SO R {E DER

General | Torque compensation for sensorless transition

Y LAYY B ZHIEOZER

General | Speed observer

REF TH—NNEBEOHFD EHERRL
ij—o

General | Selection of speed observer

REF TV —N\OBEEERLEYS,

General | Control method

aY a—ILAKDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

dBMEREREMER T v T [A/msec]

Open-Loop | Step of d-axis current descending

d MERERERER T v 7 [A/msec]

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

qQEERIERERERXT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T VI — Tl d MERESE [A]

Open-Loop | Threshold of speed control descending

d BERIE R ERERREE [rpm]

Open-Loop | Threshold of speed control climbing

d BERIE R EMERIREE [rpm]

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

oY LR Y E 2 NERRRE [s]

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

oY LXFIEY Y SR ATRERHEEE(ER
) [deg]

Design parameter | Speed Pl loop omega

EEHIHREREKE [He

Design parameter | Speed PI loop zeta

EEHIHRBERY

Design parameter | Estimated d-axis HPF omega

d BHEEHEEE HPF 1 v b4 JEKE [Hz]

Design parameter | Open-loop damping zeta

F—TON—TFE L JHIERTRE

Design parameter | Cutoff frequency of phase error LPF

RI#AERE LPF v b4 JAKE [Hz]

Design parameter | Speed observer omega

EEA T —\H v b+ TRER [Hz

Design parameter | Speed observer zeta

BREA T —NERERE

Motor Parameter | Pole pairs

EPIE

Motor Parameter | Resistance (ohm)

#EH [ohm]

Motor Parameter | Inductance of d-axis (H)

d#f 2502 VR [H]

Motor Parameter | Inductance of g-axis (H)

q#1A A3 UR [H]

Motor Parameter | Permanent magnetic flux (Wb)

M3 [Wb]

Motor Parameter | Rotor inertia (kgm”2)

A4 F— % [kgm 2]
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% 3-20 Configuration Options ##A{E (rm_motor_speed.h)

AT a4 RA6T2 RA4T1 RAGT3 RAS8T1
Common | Position support - - - -
General | Speed control period (sec) 0.0005 0.001 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 0.5 0.5 0.5
General | Maximum rotational speed (rpm) 2400.0 2400.0 2400.0 2400.0
General | Speed LPF omega 10.0 10.0 10.0 10.0
General | Limit of g-axis current (A) 1.67 1.67 1.67 1.67
General | Step of speed feedback at open- 0.2 0.2 0.2 0.2
loop
General | Natural frequency 100.0 100.0 100.0 100.0
General | Open-loop damping Disable Disable Disable Disable
General | Flux weakening Disable Disable Disable Disable
General | Torque compensation for Disable Disable Disable Disable
sensorless transition
General | Speed observer Disable Disable Disable Disable
General | Selection of speed observer Normal Normal Normal Normal
General | Control method - - - -
Open-Loop | Step of d-axis current climbing | 0.3 0.3 0.3 0.3
Open-Loop | Step of d-axis current 0.3 0.3 0.3 0.3
descending
Open-Loop | Step of g-axis current 1.0 1.0 1.0 1.0
descending ratio
Open-Loop | Reference of d-axis current 0.3 0.3 0.3 0.3
Open-Loop | Threshold of speed control 500 500 500 500
descending
Open-Loop | Threshold of speed control 400 400 400 400
climbing
Open-Loop | Period between open-loop to 0.025 0.025 0.025 0.025
BEMF (sec)
Open-Loop | Phase error(degree) to decide | 10 10 10 10
sensor-less switch timing
Design parameter | Speed Pl loop omega 5.0 5.0 5.0 5.0
Design parameter | Speed PI loop zeta 1.0 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF 2.5 2.5 2.5 2.5
omega
Design parameter | Open-loop damping - - - -
zeta
Design parameter | Cutoff frequency of 10.0 10.0 10.0 10.0
phase error LPF
Design parameter | Speed observer omega | - - - -
Design parameter | Speed observer zeta - - - -
Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3
Motor Parameter | Inductance of d-axis (H) | 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) | 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Permanent magnetic flux | 0.01119 0.01119 0.01119 0.01119
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.000003666 | 0.000003666 | 0.000003666 | 0.000003666
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£ 321 R—ILEFE—FTUIILESAN\ERFT T3y

Configuration Options (rm_motor_sense_hall.h)
kS

AFavs4
Hall sensor | U phase input port
Hall sensor | V phase input port
Hall sensor | W phase input port
Hall sensor | sensor pattern #1
Hall sensor | sensor pattern #2
Hall sensor | sensor pattern #3
Hall sensor | sensor pattern #4
Hall sensor | sensor pattern #5
Hall sensor | sensor pattern #6
PWM Carrier Frequency
Correction parameter of rotor angle
Default counts of carrier interrupt
Maximum counts of one rotation
Target value for pseudo speed (rad/s)

Target time until the pseudo speed update
reaches (msec)

Rotation counts to start speed estimation
Carrier counts at startup
Speed to judge start

U farh—ILtEoHR—k

V #R— Lt iR—k

W #HhR—ILtrHR—k
=Lt S E— 1
|V VR AT EAVY)
R—ILtoH3—2 3
=Lt S IRE—2 4
R—ILtEoHI—2 5
R—ILtoH3—2 6

PWM 1) 7 BliR#
A—2FDHIE/NTA—4
R—ILEBEEBDOFYITEIVAHDT I+ AD UL
1 BERDOE DTRKF+) 7EIYAHEK
SREUREHTE BIZRE
SELLEEHETE D B IR REA O EZ

REHEZRIAY 575 L5 EERE
RELEEHTEERING 2757 £45F v TEIYAHEIH
Pl ##1% 5189 & E[rad/sec]

#F 3-22 Configuration Options #)HA{E (rm_motor_sense_hall.h)

T7ava RABT2 RA4T1 RABT3 RA8T1

Hall sensor | U phase input port BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_12_PIN_04 _00_PIN_08 _00_PIN_08 _09_PIN_07

Hall sensor | V phase input port BSP_IO_PORT | BSP_IO_PORT | BSP_IO _PORT | BSP_IO_PORT
12 PIN_05 _00_PIN_06 _00_PIN_06 _09_PIN_05

Hall sensor | W phase input port BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_01 _00_PIN_15 _00_PIN_15 _09 PIN_06

Hall sensor | sensor pattern #1 1 1 1 1

Hall sensor | sensor pattern #2 5 5 5 5

Hall sensor | sensor pattern #3 4 4 4 4

Hall sensor | sensor pattern #4 6 6 6 6

Hall sensor | sensor pattern #5 2 2 2 2

Hall sensor | sensor pattern #6 3 3 3 3

PWM Carrier Frequency 20.0 10.0 20.0 20.0

Correction parameter of rotor 0.4 04 0.4 0.4

angle

Default counts of carrier interrupt | 300 300 300 300

Maximum counts of one rotation | 500 500 500 500

Target value for pseudo speed 100.0 100.0 100.0 100.0

(rad/s)

Target time until the pseudo 300.0 600.0 300.0 300.0

speed update reaches (msec)

Rotation counts to start speed 2 2 2 2

estimation

Carrier counts at startup 400 400 400 400

Speed to judge start 250.0 250.0 250.0 250.0
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% 323 ADCEPWMEDaL—Y3 Y RSANR\EEA T3y

Configuration Options (rm_motor_driver.h)

FFoavs

AE

Common | ADC_B Support

ADC B {#EH:&EIR

Common | Shared ADC support

ADC Lz 7— RED a— LERAZER

Common | Supported Motor Number

HlHEE— 7 HERE

General | Shunt type ERBEAEER
General | Modulation method ZEAER

General | PWM output port UP

U7 vN\—7—LR— FRE

General | PWM output port UN

UHO—D—7—LKR— +RE

General | PWM output port VP

VAT v/—=F—LiK— FE&RE

General | PWM output port VN

VHO—7—7—LR— FRE

General | PWM output port WP

W AT v /I8—F—LR— FERTE

General | PWM output port WN

WHHO—J—7—LKR— FRTE

General | PWM Timer Frequency (MHz)

PWM % 4 < Elik# [MHZ]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

T K24 LA ME [Raw Counts]

General | Current Range (A)

BRBEEL D [A]

General | Voltage Range (V)

BEHRHEL VD [V]

General | Counts for current offset measurement

7ty FREEHEERY

General | A/D conversion channel for U Phase current

UMSHBEE AD Frv o RILEBES

General | A/D conversion channel for W Phase current

W HHERRE AD Fv¥ U RILES

General | A/D conversion channel for Main Line Voltage

BiEEETHRE AD FyUoRILEE

General | A/D conversion channel for V Phase current

W B AD Fv U RILES

General | A/D conversion channel for sin signal

sin EEBRHEAD Frv o RILES

General | A/D conversion channel for cos signal

cos EEHH AD Fv¥ U RILEE

General | Using ADC scan group

x4 BHADC ELA—ILDRFY Y )L—
THREEZRMLET,

General | A/D conversion unit for U Phase current

UfEHREE ADC 1=y &S

General | A/D conversion unit for W Phase current

W HHER#E ADC 2=+ BS

General | A/D conversion unit for main line voltage

BiREEHE ADC 1=y EF

General | A/D conversion unit for V Phase current

V HERKEE ADC 1=vhES

General | A/D conversion unit for sin signal

sin {E5#H ADC 1=y +&ES

General | A/D conversion unit for cos signal

cos E5#H ADC 1 =viES

General | ADC interrupt module

EYiAHEHRESESHADC EDa1—ILES

General | Adjustment value to current A/D

Bt A/ID FAZ{E(1shunt )

General | Minimum difference of PWM duty

PWM T a—T1 D ix/ME(1shunt F)

General | Adjustment delay of A/D conversion

ADC D FZBIE(1shunt A)

General | 1shunt interrupt phase

1shunt B0 ADC |U5A 36 £ (UVW)

General | Input Voltage (V)

BREEANE

General | Resolution of A/D conversion

AD O V\—B 5 fERE

General | Offset of A/D conversion for current

ADaVN—3ANF 7ty k

General | Conversion level of A/D conversion for
voltage

BEREZE#BLAIL

General | GTIOCA stop level

E7—LELEELANL

General | GTIOCB stop level

T7—LELEELA)L

Modulation | Maximum duty

PWM&KTa1—T4
Ty RS LEZBRNVEERAXT1—T+«
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RA Family KAGARAE—2DHR—ILE AR LI
% 3-24 Configuration Options #HAE (rm_motor_driver.h) [1/2]
T a4 RABT2 RA4T1 RABT3 RA8T1

Common | ADC_B Support Enabled - - -

Common | Shared ADC support | Disabled Disabled Disabled Disabled

Common | Supported Motor 1 1 1 1

Number

General | Shunt type 2shunt 2shunt 2shunt 2shunt

General | Modulation method SVPWM SVPWM SVPWM SVPWM

General | PWM output port UP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_04 _04_PIN_09 _04_PIN_09 _01_PIN_15

General | PWM output port UN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_05 _04_PIN_08 _04_PIN_08 _06_PIN_09

General | PWM output port VP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_06 _01_PIN_03 _01_PIN_03 _01_PIN_13

General | PWM output port VN BSP_IO_PORT | BSP_IO PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_07 _01_PIN_02 _01_PIN_02 01 _PIN_14

General | PWM output port WP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_08 _01_PIN_11 _01_PIN_11 _03_PIN_00

General | PWM output port WN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_09 _01_PIN_12 _01_PIN_12 _01_PIN_12

General | PWM Timer Frequency | 120.0 100.0 100.0 120.0

(MHz)

General | PWM Carrier Period 50.0 50.0 50.0 50.0

(Microseconds)

General | Dead Time (Raw 240 200 240 240

Counts)

General | Current Range (A) 16.5 16.5 16.5 16.5

General | Voltage Range (V) 73.26 73.26 73.26 73.26

General | Counts for current 500 500 500 500

offset measurement

General | A/D conversion 4 0 0 0

channel for U Phase current

General | A/D conversion 0 2 2 2

channel for W Phase current

General | A/D conversion 6 4 4 8

channel for Main Line Voltage

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 | O - - -
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KAEAREE—FDHR—ILEHRY FILFHIE

% 3-25 Configuration Options #HAE (rm_motor_driver.h) [2/2]

FITavs

RAGT2

RA4T1

RAGT3

RA8T1

General | A/D conversion unit for
U Phase current

General | A/D conversion unit for
W Phase current

General | A/D conversion unit for
main line voltage

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

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

24.0

24.

0

General | Resolution of A/D
conversion

OXFFF

OXFFF

OXFFF

OxFFF

General | Offset of A/D
conversion for current

Ox7FF

Ox7FF

Ox7FF

Ox7FF

General | Conversion level of
A/D conversion for voltage

1.0

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

Pin Level Low

General | GTIOCB stop level

Pin Level High

Pin Level High

Pin Level High

Pin Level High

Modulation | Maximum duty

0.9375

0.9375

0.9375

0.9

375
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35 #lffoo— (ZzO—Fv¥—1F)
351 A4l

A )
‘ /

FSPEZa—ILD#WIHAE

AMUERERODIME

A7 —RADOWEIE

V—ILRBIER DR HIE

[Board]

Uty
>
4
_— ~—_
/// \\\
e ur?
~—__ //

— —

~——_ _—
[Analyzer] I

BIENTA—EAT

com_ul_mode_systemMD{EN S
EHOEBFE—FEER

LE D) 0

y

SWDIKEEM S
E—SOHEE—FEE

(B0 B3R B IR TE

B3R E RS EDHE

LE D 10

3-10 A MEIO—F¥—+F
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352 BARHEBEHEYAA (Fv ) TRHAEYAH) WLHE

< B BRI ABIIE >

UAE- WA R AR

AVN—SEHFEERE

BRA 7 EVRE
VIEEREH

[INACTIVE MODE]
SYSTEM MODE

[ACTIVE MODE]

[t 3155]
BH 7ty MBR S TR

(FtHEET]

UVWARER = daBl B 2 2 Ut -WAEERZ 7y MRl ER IR

BRI

FEFiSHE

B I FR AL

doB EE=>UVWI EE

EEREME

PWM duty Bt

PWML & RA 5% E

!< ®

ST

3-11 ERGIEBAHREYAAMEIO—Fv— b
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3.5.3 FEEHIEELHE Y AHNIE

< R R BB iA A 0 3R >

RIFEERZLPFALIE

TRELPFALIE

(8]

EEnE E RS EEtE 5T THERR

(FEET]

(B BaiE B 45 B R E

[#30]
SR R EIEFAT

Epil

SBOBRFIEIL FSP BREICLY
55 60 Rk SR 12 AMELTEEY,

T

3-12 FEREBAHREYAALEIO—Fr— b
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354 BERBHEIYAHLIE

BERBHEIYRAAE, YTV T bz 7IZEITEPWMEBARFDNA A D E—5 O RGIEEHT
RESTDHEYIAHTT, TD=H. KRE|YIAHNEOEITEIRFR R TIXEEIZ PWM HAOlRFIINA A4V E—
FUORREIZHE-THY., E— 7’\0)HjjllichtL’CL\$73'—

( B EFARHEN YA LR >

POEGY vk

BERRETS—tvh

IS—RT—2Xtvk

POEGEIVAAZE1E

v

3-13 BERREFNYVAALEIO—Fr—
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4. STV T FHY T T DIREHRE
BT T I T OEEICDONTEHRBALET,

41 DAY RZ—F
E— 42 HIERFZIE Y —ILRenesas Motor Workbenchl #{#RE T I FILa— FEEESE L5 S,
TROFIETHAVHIRE— TN TOS Y FEETLES,

(1) RECEREAZ., £Vt Y FEIZA v/3\—4KR— KFLE® LED1, LED2 [LHkTIREET, E—4
FfELELTULET,

2) 4AVN—FER—FED LIRS YFSW)ZEON IZTEHEE—FNEELET, FTILRAYF
SWNZEYYBZDZEICE—ZDEERRBELEZRYERERLET, E—2AEEICEEL TS
BlEAN—FR—FLEDLED1 ARITLET, CDEE, £ /N —2FR—FLE®DLED2 AmfTL
TWAGEEIEIS—HAEELTLET,

(B) E—4DEEAALLERETHESIE. 41 vNN—ER— FEORY 1 —LER(VR)THAELET,

— RYar—LERVRZEICET : BitE Y (CEEE

— ARYa—LERNVRZEIZET : kEEHEY ICEER

4) TS—HIRELEBAE. A VN—2FKR—FLEDOLED2ANELTL, EENFELELET., BRI 50
[ZIEA VIR—BKR—FED R TILAAL Y F(SW1)ZOFFIZLEETT Y 2R v F(SW2)ZEHRL T

{F2ELY,
(5) FEHERERT I HIEEEF. E—FDORENEIELTNS I E2HEL. RELCEREROHE % OFF
IZLEY,
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42 FE—A3H|EHBEFEZEY—IL Renesas Motor Workbench |

421 W=

BTV T b 7T, E—4 FlHBEAFEZE Y —)LRenesas Motor Workbench] &1 —H4 >4
7 —X(BlEs/fFLEIEER. REREEERF)ELTHERLEY, EAAEG EDFMIE TRenesas Motor
Workbench 1—H—X<v=a7JL] 28BLTLEEL,

E— 42 #HIERIF KB Y — L TRenesas Motor Workbench] [£8%t WEB H 4 F L Y AFLTL &L,

@ 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

Name Date Morified -
€20 RAGT2_MCILV1_2SPM_LESS_FOC_E25_V102rmt 2023/06/01 16:15:24 508 KB

€ RAST2_MCILVL_25PM_LESS_FO!

5_V102_20230605.nmt 2023/06/05 10:54:44 517 KB
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 44§

o E—ARHIHBIFKZIZEY—)L Renesas Motor Workbench] MDfELVA

(1) Y—LF7A42ay Sl =)y LY—ILEEBLET.

(2) Main Window ® MENU /A—H\i5, [File] — [Open RMT File(O)]Z#ER L £,
FOo x4 k74 ILA D srclapplication/user_interfacelics” 7 # LA RIZEH S RMT 7 7 4 L &R HAH
F7,

(3) "Connection’® COM THftSni=*v D COM ZFIRL FT,

(4) IO Select Tool M Analyzer R2 %9 1) % L. Analyzer #REZEELFT .

(5) "4.2.4Analyzer HERERIEHI ZRICE— 2 ERBHLF T,

R0O1AN6466JJ0120 Rev.1.20 Page 64 of 75




RA Family KABARPE—ZDER—ILE YT kLA

4.2.2 Easy HEEE/EH
Easy thaeZ AL, E—3 ZREFITAMEUTISRLET,

e 1—#H4 >4 7 1—R% Renesas Motor Workbench {£BIZZEE T %
@ “RMW UP% ON (2% 5,

(LU Turn ON

E Reset : RMW UI
Position ()

= Ref speed [rpm]
EEd 0 2000
1500
1000

500

4-2 Renesas Motor Workbench #RIZZE 3 % FIE

o E—AFMEEEHED
@ “‘Run’Ri > Z&#H9,
@ ERMEEEE % ‘Ref speed’ A 54 X TANT 5,

@CIick “Run” button @Set “Ref speed”
A

v
’ Ready Sequence .
Ref spee |

Parameter Value 0
rpm

Vdc [V] 0
Current control period [us] 50

-2400 2400
Speed control period [us] 500

4-3 E—Z EEOFIE

o E—A%EEFILSED
@ “Stop"hi v EHT,

(DClick “Stop” button

Ref speed
Start P 3
Parameter Value 2 0 0 0
vdc V] 242 I rpm
Current control period [us] 50 /
-2400 2400
Speed control periad [us] 500

4-4 E—AR{ZIEDFIE
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o IEF-oTLE- (T5—) HFEOUNE
@D “Reset’XA vF % ONIZF 3,
® “Reset’AA v F % OFF [Z¥ 3,

E Position

2ed 0

@Turn ON
(2Turn OFF

Reset RMW UI

@

== Ref speed [rpm]
2000
1500
1000
500

4-5 TS5 —RREBRDFIR
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KAEAREE—FDHR—ILEHRY FILFHIE

4.2.3 Analyzer #EERAZETH—5&

Analyzer 1—H'4A 8 7 1 —RFERAKOANRAER—EEZR 4-1(2RLET, . ChoDEH~D
AHN1{BIE com_ul_enable_write [Z g_u1_enable_write &F CEZZRAAFEISEICHET 2 EH~ARBESh
F9, =L, ()W 5N=EHIE com_ul_enable write [TIKEL EFH A,

£ 4-1 Analyzer A NREH—E
THAL il NE
com_u1_sw_userif (*) uint8_t A—HA VR ITT—RRAYF
0: Analyzer Ef 1:/KR—KER (FIAIILF)
com_u1_mode_system (*) uint8_t AT— EHE
0: ARYTE—F. 1:SVFE—F. 3: UYL
com_f4 ref _speed_rpm float REIESE (#WA) [rpml]
com_u2_mtr_pp uint16_t 1B 53t 35
com_f4 mtr_r float £ [Q]
com_f4_mtr_Id float dehif VAU 2 VR [H]
com_f4_mtr_Iq float qEhAf oF V2R [H]
com_f4_mtr_m float W& [Wb]
com_f4_mtr_j float 14— % [kgm”2]
com_f4_current_omega float ERHHRERRKE Hz)
com_f4_current_zeta float BERHHREZZRE
com_f4_speed_omega float R E FilE R E B ERE [HZ]
com_f4_speed_zeta float REFER AR
com_f4_max_speed_rpm float HRE R KE(HEMA) [rpm]
com_f4_overspeed_limit_rpm float HREBBT S —BMERWA) rpm]
com_f4_overcurrent_limit float BRBAT > —RFIE[A]
com_f4_iq_limit float q BERRKIEA]
com_f4_limit_speed_change float EEEMIRKXBBEESA) [rad/s]
com_u1_enable_write uint8_t EHEESH]ZET

(g_u1_enable_write R LIEZEEFRAAZZEIZES
A EFHT)
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4.2.4 Analyzer #EE#Z/EHI

Analyzer #gEZFERA L. E— 2 ZBRETHHZLUTITRLET, BEE. B 4-6 TRI"Control Window”
TITLVET, "Control Window’ D E%#ll&. [Renesas Motor Workbench 1—H—X<=a7JL] 2#8BL
TLEELY,

o 1—HA AT T—RA% Analyzer FRICEET S
(1) “com_u1_sw_useriPDW?HRIC*F T v 2" BNA-> TSI EZHEALET,
(2) [Writef8IC0ZAALET,
(3) “Write" R V&V v I LET,

o E—RZFMEEIED

(1) “com_u1_mode_system”,“com_f4_ref speed_rpm”, “com_u1_enable_write"® [W?] #IZF v 5
MADTWAILFHRELET,

(2) ¥EHEEREE % “com_f4_ref_speed_rpm’® [Write] #ICAALET,

() “Write" REZ &2V Yv I LET,

(4) “Read’’"% %L TIHAED ‘com_f4_ref speed rpm”,’g_ul1_enable write’® [Read] #Z AL
FY,

(5) MCU ADZEHIE~RIREE 5=, “com_ul_enable write” IZ@® TR L1="g_ul1_enable_write”
ERLCEZADLET,

(6) “com_u1_mode_system"® [Write|f@IZ"1"# AL ET,

(7) “Write"RE2 &2V LET,

(4) Click “Read” button (3)(7) Click “Write” button (1) Click
\w«: Window
(A% Read E“‘- Write fi¥ Commander (“) Status It (6) Write “1”
VAR REE ] Variable List |~ Alias Name
Variable Name Data Type Scale Base R? Read \\l? Wriy/
com_ul_mode system | INT8 Q0 | Decimal ¥ 0 M |1
com_ul_mode_system1 INTS 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 INTS Qo Decimal ¥ 0 0

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

4-6 E—AZEEOFIE
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o E—AEHFEFLETHESD

(1) “com_u1_mode_system’MD[Write]#1Z"0°Z A AL ET,
(2) "Write"h2 o E Vv 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”

E 4-7 E—2FLOFIE
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o ItF->TLES (TF5—) HEDULE

(1) “com_u1_mode_system’MD[Write]#f1Z"3" 2 AHLFET,
(2) “Write"ha2 &9y LET,

(2) Click “Write” button
Control Window \

[1% Read ‘ E\ Write ‘ #5 Commander () status It
VA ENREEM  Variable List — 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”

4-8 I 5—MRIROFIE

425 Tuner #gE

Tuner #R:#{#E AT 5(Z1L. Renesas Motor Workbench W23 3E1T I 7ML, TEIEFEHUTILY T+
DIT7ICRIEEINTLNS

rRA6T2(RA6T3, RA4T1,RA8T1)_MCILV1_SPM_HALL FOC TUNER E2S Vxxx] #HWE9T,
Tuner #REDEAEIZDULVTIL. Renesas Motor Workbench 1—H— X< = a7 IILZSB I,

R0O1AN6466JJ0120 Rev.1.20 Page 70 of 75
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426 BIEEREOEEH

B> FILY T b9 T 7 T Renesas Motor Workbench D B{EREZ LRI 5FIEEZRLET, TET H{E

[IZDULVTIE. TRenesas Motor Workbench 1—H—X<v=a7J)L] 2B LTLFEELY,

o YUTIWVYILIITDREEREREEEET H(EEL— F 10Mbps DI5H)

@ r_mtricsh®ICS BRROEFZ 1IZEET S
@ r_mtr_ics.h ® MTR_ICS_DECIMATION Qfi% 1 I2ZET %

#define MTR_ICS DECIMATION (1)
f&  Bme T & J

ude{ine ICS_BRR (1)

getrine ICS_INT_IMODE (L)

ie -

4-9 r_mtr_ics.h DIEIE

e Renesas Motor Workbench M @{EREXREFEE L TEHKIT S
@D Main Window @ Clock /R4 > % # L T{E% 80,000,000 IZZET 5

(COBEILEE L — % 1Mbps A > 10Mbps IZEE L1716, T 7+ JL ME®D 8,000,000 % 10 5L

THELNLET, )
@ Connection ® COM TH#frbDF v ~dD COM ZFEIRT B

File Option Help
Connection
com v
Status Clock Setting

4-10 Clock BlR#DETE

BICKBT H5HAE. BER—FOUtEy MRICBERT SFIEZHEYBRL TS,
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427 EILMAVEBESA TS DERAE
HBUTINY T R TRER—FEFELTICEIL b VBBES A TS5 £ALVT Renesas Motor
Workbench & T A FIEERLET,

e PC & CPU R— FiEsE
@D CPUR—FK&EPC#USB/ILY ZILEBREREEZNL THEHRIT S

o EILMUBBERTOC Y FOEHRABT2 921600bps D)
D ICS2_RABT2.0 DEREMET 5

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 Wamings
Project Natures (% Debugging
Project References ~ & 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 objects & =

(& Wamings
(& Miscellaneous
v 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 | “${BuildAtifactfileBaseName).map® ]
(£ General [ Cross reference (-Xlinker --cref)

4-11 1CS2_RABT2.0 M & %R

@ ICS2_RABT2_Built_in.o &89 %

|'.'.’.':=' 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
Tool Chain Editar (5 Target Processor Linker flags (-Xlinker [option]) & ®)
(fCe+ General t§ Optimization I
Mcu ( Wamings
Project Natures (2 Debugging
Project References ~ & GNU Arm Cross Assembler
Renesas QE (#8 Preprocessor
i A% Includec. |
Run/Debug Settings -
Task Tags @ Add file path %
Validation .
v File:
[rkspace loc:/siProjNamei/sre/application/user_interface/ics§C52_RAGT2 Builtin.of [| '

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

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

(@ General
w 1) GNU Arm Cross Print Size Generate map "${BuildArtifactFileBaseName}.map”
(& General [ Cross reference (-Xlinker --cref)

4-12 ICS2_RA6T2_Built_in.o =& &k
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@ r_mtr_ics.h ® USE_BUILT_IN OfE% 1I12EET 3

[=define USE_BUILT IN (1) |
#if USE_BUILT_IN

sdefine MTR_ICS_DECIMATION (1)

/= For ICS =,

sdefine ICS_BRR (21)
sdefine ICS_INT_MODE (1)

4-13 r_mtr_ics.h DIEIE

e Renesas Motor Workbench D@{E-R—L— FREZEE L THERT S
@ Main Window ® Option * — 21—\ 5 Baudrate Dialog TlEZ% 921,600 [ZZEE T 5
@ Connection ® COM THfPDF v ~dD COM ZFEIRT B

File mm Help

Option Dialog

Baudrate Dialog

Connectio

COM

Status

bps

X 4-14 Baudrate O{EIE
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5.

SEFRXa1 AL

RABT2 Y )—7 1—H—XI =27l N—F2zT7# (RO1UH0951)
RA8T1 ¥ )—T 1—H—XI=a7JL N—F2zT7# (RO1UH1016)

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

SO BARIBEE e2studio 2022-07 LIt 1—H—XTY =217l 44 v RE—kH4A K (R20UT5210)
KABMARBE—2DE Y LARY FLEFIE (7ILT) X LE) (ROTAN3786)

Renesas Motor Workbench 2 —H#—X< =21 7)JL (R21UZ0004)

Renesas Motor Workbench 7 4 w2 X2 — kA4 F (R21QS0011)

MCK-RA6T2 11— —X<v=a 7))L (R12UZ0091)

MCK-RA8T1 1—H¥—X<v=a7)JL (R12UZ0133)
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ETER 8%
LIRS
Rev. #1710 R— VA

1.00 2022.6.29 DhRFAT
1.10 2023.8.30 e Renesas Flexible Motor Control ') —XFIZE$

o [3.1.6 WBENAZEI #FH
1.20 2024.1.23 RA8T1, RA6T3, RA4T1 BE&Es2 ik B0
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HARCHERLEDIEFEE

CITIR, R VHRLEICEAYT S MERLEOEESEE] TOVWTHRALEY ., BHOERALEDIFEFEITOVTE. AFF1 AV FELUTY
ZALNTYTT—rEBRBLTESN,

1. BESRE

CMOS R DY HLDRIFFHERFLEZ LA T TS, CMOS #RIFBVHERICE >THY — MEBHIEZEL LI EAHY FT ., ERMOR
BORICE, BHABFRESIZEALTLIEBED FL—OI ATV —R, BBHOREM. BT —XAGEEMAL, HAILTIRICE7—R%E
BLTLESW, TSRFYIREICHELRZY. mFEM-oY LEWTLESL, £z, CMOS #FZEEE Lz/R— FIZTOVLWTHEBKDFNELT
(G- IAN

2. BREAFKOWLE

BEREARGZ, HEOREFTETT, BERZARICE, LSIORBEBROKEFTHEETHY . LOXZDRELZIHFORESTETT . S
Ty MEFTY Y FFREAKDBE. BRIEAND Yty FABEHNCLLETOHM. HFORBIRIEITEERA, RIS, ABRT—F 2ty
FMEREEERAL T Y T HHEDEE. ERRANL VY OB —FEREISET 2 ETOHME. HFORBIRIETEEEA,

3. BRAIBIZEITHANES

LBAURDERLNA TRED L EIT, ADESOCALNTLT v TEREANLBVTLEEN, ANESOARATLT v TERN S DEREAICK
Y. REMEZSIEEC LY. ERERNARNABREFZLLSELYTIEEAHYET, BRI TEBRF IHITETHIANES] 12OV TORH
DHHIMMIT, TORBETFHOTLES,

4. KREMAHFONE

RERAHFE. TREAHFOMRE] SR> TRELTEZE, CMOS #HEDAAWRFDA VE—F D RIF, — RIS, N (A VE—FUREUST
WET, RMEAKTEHABRKETHESEL L. FERRICKY., LSIFALD/ 4 AHBMMEh, LSIABTEEERNSTRNSY . AREELRBHINT
REBEEECIBNLHYET,

5 280971221\ T

Uty b, 70y IRRELEE. VEy FERBRLTCESL, TOJSLRTHRO/ O UEZEE, YIVBZEI DY INRELIE
ISUIYEBZ TSN, Yty M. SERIRT (FEERIRRR) AW/ 0y Y TEEZFBT SR TLATIE., 7By I8+ HRELT:
®. VEY FEBRBRLTLES Y, 2. TAVSLOZRDTHBRIRT (FLENMBRIRER) 2AV 09 VICHYBZE5EEE. OYBZED
Iy IRTRRELTHLUYEZ TS,

6.  ANImFOENMER

AN/ A XORGFRICE DEBEASBRBEORRICHY FTOTEELTLZEL, CMOS #EDAHA/ 4 X EISEAL T, Vi (Max.) Hid
Ve (Min.) ETOMRBRICEEELED LI AHEIF, REMFESISRCIBIAHYET . ADLRLAPBEEDEERFEESA. Vi (Max.) Wb Vi
(Min.) ETOERZEET DEBHAMPICF v 2T/ A XBENRALBVNESICERALTEZEL,

7. UY—TJF7 FLR (FHEE) 077 XEILE
YH—T7 FLR (FHEE) OT7VREZHIELET., 7 FLRABEICE, FROMBEREERICEIVFFOATNS UYF—T7 FLR (FH58
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