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HAL/Common Stacks 4 New Stack >
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® Motor Speed Controller (rm_motor speed; # Motor Current Controller (rm_maotor_current)
¥ ?n:m;;w ;:"-yr:gv) & Eﬂ;:o':ﬂnmmmp # ADC and PWM Modulation (rm_motor_driver agﬁa?ﬁr;imm
® @ @ {rm_motor_estimate)
rade b support Tshunt [Option
D L) @
B 2-3FSP X4 v 4 £kH
g_adc0 ADC Driver on r_adc_b
Settings Property Value
APlInfe | Common
Parameter Checking Default (BSP)
w» Module g_adc0 ADC Driver on r_adc_b
w General
v Mode
ADCO Single Scan
ADC 1 Single Scan
ADC Successive Approximation Time
Synchronous Operation
Calibraticn
Sampling State Table
Marne g_adc0
Cleck Configuration
w Interrupts
Lirniter Clip Pricrity
Conversicn Error Priority
Orverflow Pricnty
Calibraticn End Pricrity
Scan End Priority
FIFC Pricrities
Callback MULL
Sample and Hold
User Offset Table
User Gain Table
Lirniter Clipping
2-4 ADC RSA/NDFSPaY 7445 L—a > [1/3]
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g_adc0 ADC Driver on r_adc_b

Settings Property Value

APl Info w Virtual Channel 2
Scan Group Scan Group O
Channel Select AMNOD4
Sampling State Table ID Sampling State Entry O
Channel Gain Takle Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled

Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select

1-time conversion (Mormal Conversion)
Dizabled
12-bit Data Format

w Virtual Channel 2
Scan Group Scan Group 1
Channel Select AMNODE
Sampling State Table ID Sampling State Entry O
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled

Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select

1-time conversion (Mormal Conversion)
Disabled
12-bit Data Format

» Virtual Channel 4
Scan Group Scan Group 1
Channel Select AMODE
Sampling State Table ID Sampling State Entry O
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled
Add/Average Count 1-time conversion (Mormal Conversion)
Limit Clip Table Id Disabled

Conversion Resolution Format Select
Virtual Channel 5

LI PSR B -

12-bit Data Format

2-5ADC RSA/NDFSPaY I 445 L—>ay [2/3]
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g_adc0 ADC Driver on r_adec_b

Settings Property
APl Infa w Scan Groups

» Scan Group 0

Self Diagnosis
External Trigger Enable
ELC Trigger Enakble

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 & 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 & Request B
GPT Channel 9 Request B

Enable

Converter Selection

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFC Enable

FIFQ Interrupt Enable

FIFO Interrupt Generation Level

w Scan Group 1

Self Diagnosis

External Trigger Enable
ELC Trigger Enable

GPT Trigger Enable
Enable

Converter Selection

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFC Enable

FIFO Interrupt Enable

FIFQ Interrupt Generation Level

Scan Group 2

L

Value

FOOooDooooonoRDOOOaNQ

Oooonoan

B m
2
=

]
Disable
Disable
Enable
Disable
a

Enable
ADCAH
a
Dizable
Disable
Disable
Dizable
0

2-6 ADC RSA/NDFSPaY I 44 L—> 3y [3/3]
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Settings  Froperty

APlInfo | v Common
Parameter Checking
Pin Qutput Support
Pin Input Support

w (General
Name
Channel
Mode
Period
Period Unit
Count Source

Cutput
Input

w Interrupts

Callback

g_timer3 Timer, Low-Power (r_agt)

Underflow Interrupt Pricrity

w Module g_timer3 Timer, Low-Power (r_agt)

Value

Default (BSP)
Dizabled
Dizabled

g_timer3

=

(5 Periodic
0000
Raw Counts

PCLEB

o)

(&) ro_motor_speed_cyclic
Pricrity 10

2-7TAGT K A4/1XDFSPaY 74 L—3 Y
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g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
APl Info | Vv Commen
Parameter Checking Default (BSF)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
w Module g_timer0 Timer, General PWM (r_gpt)
w General
Mame g_timer0
Channel & a
Mode (&) Triangle-Wave Asymmetric PWM (Mode 2)
Pericd & 100
Pericd Unit (&) Microseconds
w Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTICCA Cutput Enabled & True
GTICCA Stop Level &) Pin Level Low
GTICCE Output Enabled & True
GTICCE Stop Level (&) Pin Level High
Input
w Interrupts
Callback rm_motor_driver_1shunt_cyclic
Overflow,Crest Interrupt Priority Priority 5
Capture A Interrupt Priority Disabled
Capture B Interrupt Pricrity Disabled
Underflow/Trough Interrupt Pricrity Disabled

w Extra Features
w Output Disable
Output Disable POEG Trigger

POEG Link POEG Channel 3
GTIOCA Disable Setting SetHi Z
GTIOCE Disable Setting SetHi Z

w ADC Trigger

w Start Event Trigger (GPTE/GPTEH cnly)
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request B Durin
Trigger Event A/D Converter Start Request B Durin

Dead Time

ADC Trigger (GPTE/GPTEH only)

Interrupt Skipping (GPTE/GPTEH only)

Extra Features (&) Enabled

&l

&

w Pins
GTICC4A PBO4
GTICC4B PBOS

2-8GPT FSA/AXDFSPaYv 7445 L—3Y
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Property Value
APlInfo | v Common
Parameter Checking Default (BSP)
w Module g_poeg0 Port Cutput Enable for GPT (r_poeg)

w General
Trigger
Mame g_poegd
Channel 3
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLEE 128
w Interrupts
Callback g_poe_overcurrent
Interrupt Pricrity Pricrity O (highest)

2-9POEG FZA4/\DFSPaYv 74 L—>3Y
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2.2.4.2 RA4T1
(1). 12 Ew k AID 3 >/X\—% (ADC12)

1ov Y FERND. BEUA UN—E2BBREE (Vo) & REEERSENVR)Z VU0 ILAXYVE—FK] T
BELETUN—FHIz7 MY AEFER),

1%y FER()DBREIZIE FIFO #EEEERALTULET,
AD ZHE. GPThoDF ALY bARY MEREEEFERL TEESETVET,

(2). EHEENERBARZ A< (AGT)
1[mslA 2 —nNILAA<TELTHERLES,

(3). ANAPWM %4 < (GPT)

FrrIL1 2, SO=ZHKPWME—F3 (64 Ev MRk, Ny I 7BEEE) £FEALT. Ty R4
1 LAEDHAZITVET,

(4). GPTRHKR—Fr7I + Ty b4 2—TJL (POEG)

BERIELE (GTETRGB #HiF M Low LAJLIEHE) (X PWM HAmFENA AV E—F U RRKBICLE
ED

HAL/Comman Stacks 1 New Stack > #' Remove
Motor Sensarless Vector Control {rm_motor sensarless) # g_poegO Port Output # g_elc Event Link
Enable for GPT (1_poeg] ——
¢ Speed C s ¥
g timer3 Timer, % Add Position Module | |  ADC and PWM Madulation (rm_motor driver
Low-Power (r.agt) Optional]
a

# g 20c0 ADC (1adc ® g aac1 ADC (r.300) # Three-Phase PWM (1 gt thiee phase

2-10 FSP R &2 v U £{KH
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g_adc0 ADC (r_adc)

Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
Mame g_adcl
Unit 0
Resolution & 12-Bit
Alignment (& Right
Clear after read On
Mode Single Scan
Double-trigger Enabled (extended mode)
Input
w Interrupts
Mormal/Group A Trigger GPT1 AD TRIG A (A/D converter start request A)
Group B Trigger GPT1 AD TRIG B {A/D converter start request B)
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback MNULL
Scan End Interrupt Priority Disabled
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra
2-11ADC FSA/\OFSPa>v 27445 L—>3 > [1/4]
R01AN6840JJ0111 Rev.1.11 Page 16 of 82

2024.12.23

RENESAS




KAMARBE—2DE Y LARY kLI

-1 vy MERMERBEAR Renesas Flexible Motor Control ') — X FH

g_adc0 ADC (r_adc)

Settings PTOPErty
T g Module g_adc0 ADC (r_adc)
General
v Input
w Channel Scam 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
Temperature Sensor
Voltage Sensor
Group B Scan Mask (channel availability vanes by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)
Sample and Hold
» Window Compare
Add/Average Count
Reference Voltage control
Interrupts
Extra

Value

m i iy Ry R i Ry S e R R B m m B Y m i R iy e R R m By

@ Disabled
% VREFHO/VREFH

B 2-12ADC KSA/NDFSP OV T4 45 L— 3y [2/4]
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g_adcl ADC (r_adc)

' Settings  Property Value
APl Info | v Common
Parameter Checking Default (BSP)
w Module g_adc1 ADC (r_adc)
w General

MName g_adci
Unit 0
Resolution @ 12-Bit
Alignment & Right
Clear after read i Off
Mode Single 5can
Double-trigger Disabled

Input

w |nterrupts

Mormal/Group A Trigger Software
Group B Trigger Disabled
Group Prionty (Valid only in Group 5can Mode) Group A cannot intermupt Group B
Callback MULL
Scan End Interrupt Prionty Disabled
Scan End Group B Interrupt Priarity Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled

Extra

2-13ADC FSA4/\MFSPa> 7445 L—< 3 [3/4]
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g_adcl ADC (r_adc)

. Settings
APl Info

Property
~ Module g_adc1 ADC (r_adc)
General
v Input

w Channel Scan Mask (channel availability vanes 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
Temperature Sensor
Voltage Sensor

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

Sample and Hold
Window Compare
Add/Average Count
Reference Vbltage control
Interrupts
Extra

Value

O0DoD0DO0o000Do00D0O0D0DO0D0O0DOD00O0D0QREFDOOO

& Disabled
& VREFHO/VREFH

B 2-14 ADC FS A /A FSP 3> 7 4 5 L—% 3 U[4/4]
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g_timer3 Timer, Low-Power (r_agt)
Settings PTOPerty Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 0
Mode @ Periodic
Penod 1
Penod Unit Milliseconds
Count Source PCLKB
Output
Input
w |nterrupts
Callback W rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

2-15AGT RKSA/NNDFSPav o244 L—>ay
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g_timer0 Timer, General PWM (r_gpt)

v Interrupt Skipping (Channels with GTITC only)
Interrupt to Count
Interrupt Skip Count
Skip ADC Events
Extra Features

Settings  Property Value
APlinfo.| v Comman
Parameter Checking Defauit (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLED
~ Module g_timerD Timer, General PWM (r_gpt)
~ General
MName g_timerD
Channel @1
Mode (& Tnangle-Wave Asymmetric PWM (Mode 3)
Period & 100
Period Unit & Microseconds
» Output
» Input
Interrupts
Callback rm_mator_dnver_1shunt_cyclic
Overflow/Crest Interrupt Priority Priority 5
Capture A Interrupt Priority Disabled
Capture B Interrupt Prionty Disabled
Underflow/Trough Interrupt Priority Disabled
Extra Features
w Qutput Disable
» Output Disable POEG Tnigger
POEG Link POEG Channel 1
GTIOCA Disable Setting Level Low
GTIOCE Disable Setting Level Low
w ADC Trigger
w Start Event Tngger (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 O
Trigger Event A/D Converter Start Request B During Up Counting
Tngger Event A/D Converter Start Request B During Down Counting O
v Dead Time
Dead Time Count Up (Raw Counts) (& 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) (& 200
v+ ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 10
w ADC Tngger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts) BO

Trough (triangle)
1

MNone

(& Enabled

X 2-16 GPT KSA/AOFSPa>v 7445 L—2ay

RO1AN6840JJ0111 Rev.1.11

2024.12.23

RENESAS

Page 21 of 82




KABBRPAE—F2DE Y LARY ML

-1y MERERBREAR

Renesas Flexible Motor Control ') — X F

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Property
APtinfo | ¥ Common
Parameter Checking

v Module g_poeg0 Port Output Enable for GPT (r_poeg)

w General
~ Trigger
GTETRG Pim
GPT Output Level
Oscillation Stop
Mame
Channel
w Input
GTETRG Polarity
GTETRG Noise Filter
w Interrupts
Callback
Interrupt Prionty

Value

Default (BSP)

|

poegl

=% 0O a0

Active Low
PCLEKB/32

g_poe_overcurrent
Priority O (highest)

2-17POEG FSA4/\ODFSPa>v 2749 L—3>
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2.2.4.3 RA6T3
(1). 12 Ew k AID 3 >/X\—% (ADC12)

1ov Y FERND. BEUA UN—E2BBREE (Vo) & REEERSENVR)Z VU0 ILAXYVE—FK] T
BELETUN—FHIz7 MY AEFER),

1%y FER()DBREIZIE FIFO #EEEERALTULET,
AD ZHE. GPThoDF ALY bARY MEREEEFERL TEESETVET,

(2). EHEENERBARZ A< (AGT)
1[mslA 2 —nNILAA<TELTHERLES,

(3). ANAPWM %4 < (GPT)

FrrIL1 2, SO=ZHKPWME—F3 (64 Ev MRk, Ny I 7BEEE) £FEALT. Ty R4
1 LAEDHAZITVET,

(4). GPTRHKR—Fr7I + Ty b4 2—TJL (POEG)

BERIELE (GTETRGB #HiF M Low LAJLIEHE) (X PWM HAmFENA AV E—F U RRKBICLE
ED

HAL/Comman Stacks 1 New Stack > #' Remove
Motor Sensarless Vector Control {rm_motor sensarless) # g_poegO Port Output # g_elc Event Link
Enable for GPT (1_poeg] ——
¢ Speed C s ¥
g timer3 Timer, % Add Position Module | |  ADC and PWM Madulation (rm_motor driver
Low-Power (r.agt) Optional]
a

# g 20c0 ADC (1adc ® g aac1 ADC (r.300) # Three-Phase PWM (1 gt thiee phase

2-18 FSP R &2 v U &2{KH
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g_adc0 ADC (r_adc)

Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
Mame g_adcl
Unit 0
Resolution & 12-Bit
Alignment (& Right
Clear after read On
Mode Single Scan
Double-trigger Enabled (extended mode)
Input
w Interrupts
Mormal/Group A Trigger GPT1 AD TRIG A (A/D converter start request A)
Group B Trigger GPT1 AD TRIG B {A/D converter start request B)
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback MNULL
Scan End Interrupt Priority Disabled
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra
2-19ADC FSA/\OFSPa>v 27445 L—>3 > [1/4]
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g_adc0 ADC (r_adc)

Settings PTOPErty
T g Module g_adc0 ADC (r_adc)
General
v Input
w Channel Scam 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
Temperature Sensor
Voltage Sensor
Group B Scan Mask (channel availability vanes by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)
Sample and Hold
» Window Compare
Add/Average Count
Reference Voltage control
Interrupts
Extra

Value

m i iy Ry R i Ry S e R R B m m B Y m i R iy e R R m By

@ Disabled
% VREFHO/VREFH

2-20ADC FSA4/XDFSPaY 747 L— 3> [2/4]
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g_adcl ADC (r_adc)

' Settings  Property Value
APl Info | v Common
Parameter Checking Default (BSP)
w Module g_adc1 ADC (r_adc)
w General

MName g_adci
Unit 0
Resolution @ 12-Bit
Alignment & Right
Clear after read i Off
Mode Single 5can
Double-trigger Disabled

Input

w |nterrupts

Mormal/Group A Trigger Software
Group B Trigger Disabled
Group Prionty (Valid only in Group 5can Mode) Group A cannot intermupt Group B
Callback MULL
Scan End Interrupt Prionty Disabled
Scan End Group B Interrupt Priarity Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled

Extra

2-21ADC FSA4/AOFSPaY 7445 L—Y 3> [3/4]
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g_adcl ADC (r_adc)

Settings  Property
APl Info | ¥ Module g_adc1 ADC (r_adc)
General
v Input
w Channel Scan Mask (channel availability vanes 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
Temperature Sensor
Voltage Sensor
Group B Scan Mask (channel availability varies by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)
Sample and Hold
Window Compare
Add/Average Count
Reference Vbltage control
Interrupts
Extra

Value

O0DoD0DO0o000Do00D0O0D0DO0D0O0DOD00O0D0QREFDOOO

& Disabled
& VREFHO/VREFH

2-22ADC FSA4/XDFSPaY 747 L— 3> [4/4]
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g_timer3 Timer, Low-Power (r_agt)
Settings PTOPerty Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 0
Mode @ Periodic
Penod 1
Penod Unit Milliseconds
Count Source PCLKB
Output
Input
w |nterrupts
Callback W rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

2-23AGT RSA/NNDFSPav o244 L—>ay
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AP Info

g_timer0 Timer, General PWM (r_gpt)

Settings Froperty
~ Common

Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source

v Module g_timerD Timer, General PWM (r_gpt)
v General

Name
Channel
Mode
Penod
Period Unit

» Output
» Input

Interrupts
Callback
Overflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Priority
Underflow,/Trough Interrupt Pricrity
Extra Features
w Output Disable
» Qutput Disable POEG Tngger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
v ADC Trigger
w Start Event Trigger (Channels with GTINTAD only)

Trigger Event A/D Conwverter 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

w Dead Time
Dead Time Count Up (Raw Counts)

Dead Time Count Down (Raw Counts) (Channels with GTDVD only)

v ADC Tngger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts)

v ADC Tngger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts)

v |nterrupt Skipping (Channels with GTITC only)
Intermupt to Count
Interrupt Skip Count
Skip ADC Events

Extra Features

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timerQ

@1

[ Triangle-Wave Asymmetric PWM (Mode 3)
f 100

[ Microseconds

ron_motor_dniver_1shunt_cyclic
Pricrity 5
Disabled
Disabled
Disabled

POEG Channel 1
Level Low
Level Low

OROE

80

Trough (triangle)
1

None

(& Enabled

X 2-24 GPT KSA4/AOFSPa>v 7445 L—3ay
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Property Value
APtinfo | ¥ Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
v Trigger
GTETRG Pin ]
GPT Output Level O
Oscillation Stop O
Mame g_poegl
Channel 1
w Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/32
v |nterrupts
Callback g_poe_overcurrent
Intermupt Priority Priority 0 (highest)
2-25POEG KSA4/S\MFSPa>7445L—ay
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2244 RA8T1

(1). 12 Ew k AID 3 >/X\—% (ADC12)

1ov Y FERND. BEUA UN—E2BBREE (Vo) & REEERSENVR)Z VU0 ILAXYVE—FK] T
BELETUN—FHIz7 MY AEFER),

1% FER)DEHIZIT FIFO HEEZFEA L TULET,

AD EHiE. GPTHALDFA LY bA A MlBEEHERAL THEIETOLET.

(2). EHEENERBARZ A< (AGT)
1[ms]A4 2 —N\ILEATELTHERLES,

(3). ANAPWM %4 < (GPT)

FrrI)L5 2. SD=ZAHKPWME—K3 (864 Ev bk, Ny 7 78EETE) 2FEALT. Ty K4
A LfFEOHAZITVET,

(4). GPTRHKR—Fr7I + Ty b4 2—TJL (POEG)
BEFRRLEE (GTETRGA HFO® Low LANJLIRHE) (X PWM EAHGEFENAA VE—F U RKREIZLE

ERS

2-26 FSP R &2 v U &2{KH

g_adc0 ADC (r_adc)

Settings JOIRT4

~ Common

APl Info

Parameter Checking
~ Module g_adc0 ADC (r_adc)
~ General

Name

Unit

Resolution
Alignment
Clear after read
Mode
Double-trigger

Input
w Interrupts

Normal/Group A Trigger
Group B Trigger

Group Priority (Valid only in Group Scan Mode)

Callback

Scan End Interrupt Prionity

Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority

Extra

Pins

i

Default (BSP)

g_adecl

0

12-Bit

Right

On

Single Scan

Enabled (extended mode)

Software

Disabled

Group A cannot interrupt Group B
NULL

Disabled

Disabled

Disabled

Disabled

K 2-27 ADC KSANADFSPaAY I 445 L— 3y [1/4]

RO1AN6840JJ0111

2024.12.23

Rev.1.11

RENESAS

Page 31 of 82




KAMARBE—2DE Y LARY kLI

-1y MERERBREAR

Renesas Flexible Motor Control ') — X F

g_adc0 ADC (r_adc)
J0/574
~ Input

Sentings
APl Info

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

Addition/Averaging Mask (channel availability 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)

Window Compare
Add/Average Count

Reference Violtage control

OpNO0o0o00NO00D000000O0O0D0O0O0O00O0O00O000O00(RF

¥ Ooon

Disabled
VREFHO/VREFH

2-28ADC RS ANRDFSPav T4 5 L— 3y [2/4]

g_adc1 ADC (r_adc)

Settings 70874 @
w Common
Afinfo Parameter Checking Default (BSP)
v Module g_adc1 ADC (r_adc)
v General
Name g_adcl
Unit 0
Resolution 12-Bit
Alignment Right
Clear after read On
Maode Single Scan
Double-trigger Disabled
Input
w Interrupts
Normal/Group A Trigger Software
Group B Trigger Disabled

Group Priority (Valid only in Group Scan Mode)

Callback NULL

Scan End Interrupt Pronity Disabled

Scan End Group B Interrupt Prionty Dizabled

Window Compare A Interrupt Priority Disabled

Window Compare B Interrupt Priority Disabled
Extra

Group A cannot interrupt Group B

2-29ADC FSA4/XDFSPaY 747 L—3 > [3/4]
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g_adcl ADC (r_adc)
Jo/574
~ Input

Settings
APl 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

Oooonoo0oDO0O00DO0O00OO0O0O0O0DOO0OO0DOFEFROOOOOOO

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

w Sample and Hold

v Sample and Hold Channels (Available only on selected MCUs)

Channel 0 a
Channel 1 a
Channel 2 a
Sample Hold States (Applies only to channels 0, 1, 2) 24
Window Compare
Add/Average Count Disabled
Reference Voltage control VREFHO/VREFH

2-30 ADC FZ A4 /\DFSP a7+«

FL— 3y [4/4]

g_timer3 Timer, Low-Power (r_agt)
plalive
~ Common
Parameter Checking
Pin Qutput Support
Pin Input Support
v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName
Counter Bit Width
Channel
Maode
Period
Period Unit
Count Source
Outpuit
Input
v Interrupts
Callback
Underflow Interrupt Priority

Settings
API Info

Pins

il

Default (BSP)
Disabled
Disabled

g_timer3
AGT 16-bit
1

4 Penodic
1
Milliseconds
PCLKB

(&) rm_motor_speed_cyclic
Priority 10

2-31AGT FSA4/AXDFSPaY 745 L—23 Y
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g_timer0 Timer, General PWM (r_gpt)

Settings 70574
v Common
ARinfo Parameter Checking
Pin Qutput Support

Write Protect Enable
~ Module g_timer0 Timer, General PWM (r_gpt)
v General
Name
Channel
Mode
Period
Period Unit
Output
Input
Interrupts
w Extra Features
~ QOutput Disable
» Qutput Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCR Disable Setting
~ 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)
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRB only)
Interrupt Skipping (Channels with GTITC only)
Extra Features

Default (BSP)
Enabled with Extra Features
Disabled

g_timerQ

WS

(4! Triangle-Wave Asymmetric PWM (Mode 3)
@ 100.0

&) Microseconds

POEG Channel 0
SetHiZ
SetHiZ

&) Enabled

X 2-32 GPT KSA/AOFSPa>v 7445 L—3ay

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings plalive] -}
w Common
Allio Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
w Trigger
GTETRG Pin [#]
GPT Qutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1 O
Mame g_poegl
Channel 0
v Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLEB/128
w Interrupts
Callback g_poe_overcurrent
Interrupt Pnonty Prionty O (highest)
2-33POEG FSA/\MFSPa> 7445 L—23a Y
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2.3
2.31

VAN E 4 : 151

VIR T - T7AIVER
JIRDITTDIANETET7AINERETERIZRLET,

R 26 VI b7 I+ ILEER[1/2]

T+ H$ITIT+ILE 74 e
a
ra_cfg EpES =R e
Ny H
ra_gen BFAERDL AL HRTE
B, A4 UBEHZE
ra arm CMSIS V—Xa—F
board R— FEEERHER
fsp/inc/api bsp_api.h BSP APl E%
r_adc_api.h AD API %
r_elc_api.h(RA4T1,RA6T3,RA8T1 D) elc APl B &
r_ioport_api.h I/0 APl E &
r_poeg_api.h POEG APl E%

r_three_phase_api.h

318 PWM APl &

r_timer_api.h

247 APl &

r_transfer_api.h

T—ARERX APl B&

rm_motor_angle_api.h

AE APl E=

rm_motor_api.h

E—4 APIEE

rm_motor_current_api.h

EFRFIE APl B

rm_motor_driver_api.h

E—4 KS4/\ API EE

rm_motor_position_api.h

RIEFIE APl EZ

rm_motor_speed_api.h

EE APl EE

fsp/inc/instances

r_adc_b.h(RA6T2) r_adc.h(RA4T1,RAGT3,RA8T1)

AD BEEE

r_agth

AGT BEEZ

r_elc.n(RA4T1,RAGT3,RA8T1 D)

elc BEEE

r_gpt_three_phase.h

3 1 PWM BREER

r_gpt.h GPT BEEE
r_ioport.h 110 BEEES
r_poeg.h POEG BEEZ

rm_motor_current.h

ERtIEEEER

rm_motor_driver.h

E—F FIAN\BEEER

rm_motor_estimate.h AREHTELEEETES
rm_motor_sensorless.h + U L RHIEHBEETE R
rm_motor_speed.h HEREEER
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R 27 VI b7 74 ILEFHER[2/2]

THIL BT ITHLE 274 e
5
fsp/lib 4T3V 774
fsp/src bsp BSPEEE T+ LY
r_adc_b/r_adc_b.c(RAGT2) AD K54/
r_adc/r_adc.c(RA6T3,RA4T1.RA8T1)
r_agt/r_agt.c AGT K354\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 M #H) elc FZ4 N
r_gpt/r_gpt.c GPT K54\
r_gpt_three_phase/r_gpt_three_phase.c 3tHHPWM K54\
r_ioport/r_ioport.c 10 K548
r_poeg/r_poeg.c POEG K354/
rm_motor_current/rm_motor_current.c BRGIE F S AN
rm_motor_current/rm_motor_current_library.h ERHEES 1 TS API
E&E
rm_motor_driver/rm_motor_driver.c E—FRFSA4N
rm_motor_estimate.c AEHEERFZAN
rm_motor_estimate_library.h AEHEES AT API
&
rm_motor_sensorless.c UYL RE—R FSA
N
rm_motor_speed/rm_motor_speed.c HEHE S AN
rm_motor_speed/rm_motor_speed_library.h HEFIESA TS API
&
src application/main mtr_main.h , mtr_main.c aA—HA A %
r_mtr_control_parameter.h HEINTA—FERE
r_mtr_motor_parameter.h E—HNTA—FERE
application/user_interfacef/ics | r_mtr_ics.h , r_mtr_ics.c Analyzer Ul BB:&ERE#ME =
ICS2_RAGT2.h,ICS2 RA4T1.h,ICS2 RA6T3.h, |YV—ILRABESA T3
ICS2_RA8T1.h
ICS2_RABT2.0, ICS2_RA4T1.0,ICS2 RA6T3.0, | V—ILBREEHEESE
ICS2_RA8T1.0
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232 ETa—ILIERK
HBUTIWYITRITTDED 2 —IILERER 2-3412RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_sensorless ]
Set Control Gain & Command
Control Module
~
[ rm motor current ] [ rm motor driver ]
[ rm_motor estimate ] [ rm motor speed ]
\_ J
§ Y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N\
MCU Module

Cwe | [aor ) [ | [ rore |

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

H/W Layer (MCU / Inverter)

X 2-34 S a1— )L
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Renesas Flexible Motor Control 1) — X

24 YT RDITARYY
RKORTLDY I bz 7EREHEZTRICRLET,

R 2-8 LUHLARY MILEHIEY 7 b o 7 EAMLR

I5H

A&

A

7% L

E— 5 HEER/FL

SW1 D LAJLIZKYHIE
F f=1% Renesas Motor Workbench /5 A1

B FRBAIER

oY LR

ANBE

DC 24V

A o0y REIRE

RABT2: 240 [MHz]
RABT3: 200 [MHz]
RA4T1: 100 [MHz]
RAST1: 480 [MHz]

1) 7 (PWM)RERE

10 [kHz](F+ | 7 B : 100 [us])

Ty REAL

2 [ps]

HEE A (ER

RABT2: 100 [us]
RABT3: 100 [us]
RA4T1: 200 [us]
RAST1: 100 [us]

HIEEHCEE - (1E)

RABT2: 1000 [us]
RABT3: 1000 [us]
RA4T1: 2000 [us]
RAST1: 1000 [us]

[B] 8553 F £ B CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

=12 L. 500 [rom]A FIEEEF— TV IIL— T TERH
BHHREERKH EiRHIEZR : 300 [Hz]

HEHEZR : 5[Hz)
SREEHTR : 1000 [Hz]
RIEHER : 50 [HZ]

a1 SRBEIERE

BEE LRI | Optimize more(-02) (T 7 # JL FERFE)

fREEFIEALIE UTOWTIADEEDE, E—2HIEESHAGCKR)EFRTI T4 TIIT S
1. BHEOERMD 3.54(=1.67*sqrt(2)*1.5) [AlZBB(ERHIEEL TER)
2.4 vN\—Z BREEN 60 [VIZ BiB(ERHEHE M TER)
3AUN—FBREEN 8[VIRE(BiRHERE A TER)
4. EEREE D 4500 [rpm] % 818 (B H 1 41 TEER)
SRS DBEFRIRHES ERH L-156. PWM HDHEFENAA VE—F VRIS
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2.5 E|YAAELNER
AKORTLTHERALTWBREIYAA L EBEIBLZFTRRICRLET .
& 2-9 Y AHESIER

&Y A H BEE .z
LARJL
15 Min
14
13
12
11
10 AGTO INT
HERIEE Y AAHNE
9
8
7
6
5 GPT4 COUNTER OVERFLOW(RAG6T2)
GPT1 COUNTER OVERFLOW (RA4T1,RA6T3)
GPT5 COUNTER OVERFLOW (RA8T1)
GPT #—/\—70—(PWM )& Y AH
4
3
2
1
0 POEG3 EVENT(RABT2)
v POEG1 EVENT(RA4T1,RA6T3)
POEGO EVENT(RA8T1)
Max BERRHEYAH
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 GPT4 COUNTER OVERFLOW (Overflow) gpt_counter_overflow_isr
2 POEG3 EVENT (Port Output disable interrupt D) poeg_event_isr
2-35 RA6T2FSP ElYA#aIV T4 L—3 Y
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt.int_isr
1 GPT1 COUNTER OVERFLOW (Overflow) gpt_counter_overflow_ist
2 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr
2-36 RAAT1/RABT3FSP E|YA#HaV T4 L—>3 Y
Allocations
Interrupt  Event ISR
0 POEGD EVENT (Port Output disable interrupt A) poeg_event_isr
1 AGTTINT (AGT interrupt) agr_imt_jisr
2 GPT2 COUNTER OVERFLOW {Overflow) gpt_counter_overflow_isr
2-37 RA8T1FSP &Y A#aV T4 L—>a Y
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3. HlEY 7 by 7EREA
RKORTLOFEERRICOWTERBALET,

3.1 HERE

3.1.1 E—2EHIEL
E—HSDiLE & =1L, Renesas Motor Workbench 5D AN FE=IE SWI ASDAAICE>THIFEIL FE
ERR

SW1 IZIZAAR— FHAEY BTSN, "High'LRILDEERZ—F R Y FNBIN TS & HbR
L. LowLRILDEZIFE—2ZELTDEHMLET,

3.1.2 ADZ%Zi#
(1). E—2EEREETE
(2). E—2EEREEESE

E—42 DOEEREEFESEX Renesas Motor Workbench MDA D ZE =1L VR1 O HiE(7F O {E)E AD
EMITDEIEIZEH>TRELET, ADEHEN-VROEIX. UTORDESIZ, EEREEESESLT
FRLES,

x 3-1 REEEREREOLBRL

HE 2Lt
(}5H1E : A/D Z£H2(E)
cw 0 [rpm]~2400[rpm] : 0800H~O0FFFH
BlinEEERE
CCW | O [rpm]~2400[rpm] : 07FFH~0000H

(3). 1 VN—2BRERE

UTDORDESITA VN—SBREEZAELEY . ZREROFHEABERE - EEERH(EERL PWM
FL)ERLEY,

R 32 A N—SBREETDOEHL

Lt
(4 VNR—S BREE : AID TH#iE)

I5H

A UN—S2 BREE 0 [V]~73.26 [V] : 0000H~O0FFFH

(4). U%E. VHE. WHEER
UTORDESIZ, U, VH. WHERZAELET,
% 33U, V. WHERDE#HL

THaLL
(U%B. V. WHER : A/D E£H#i{H)
-8.25 [A]~8.25 [A] : 0000H~0FFFH
EifE=(3.3V—1.65V)=(0.010hm x 20)=8.25A

IHHE

U, V. WHEER
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3.1.3 %A

RKORTLTIE, E=F~ADANBEIFNILABER (PWM) ITLX>TERLET, REDa21—ILT
[X. PWM Duty tLtDEHZITWET, £f-. EEFIREREZLFE=-OIC, BRFTo-EXFEZHATEE
T

(a) IEFXKZE:R
TAEMELUTOLSICEELET,

m_L
 E

m: ZEEf &R V IESEERE E:AMVN—4FEKEXE

(b) ZEEANY MILEER

KAWAREE—2ORY MILHIEIZEWNT, —RUICATEOZHEBEEESEERFIRICERLET, &
ZAHN, TOFEEFPWMAERBD-ODOERKRE LTHERT S E. ERICE—FICHMEINEIEBEETDA 2 /N—
AR EEICHT 2EENARIBEEERETRK86.7[%]EH>TLENET, #F2T. FTieRkIZHD
OB HEEERSEORRELR/NMEOTFHEZELE L. TN ZREEEETEINORELI-LDEE
FEELTHEALET., TOHRE, ZRAROBRAIREFIVIELLY., HREBERFFOEFICEEFAEIZ

100[%] &Y £9,
W 1
=V, |+AV[1
v, 1

s AV = —mmeemmin = max{V, Vo, Vi s Vi = min{Vy, Vy, Yy}

N

SN

VY, UV W HEEESIE
Vo PWM AR U VW HEERESEERR)

!
v

Vu
Vi,V

FREMZLUTOLIICEELETS,

V,
E

m: ZFE Vo PWMAERMAHBELERS E: A o \—Z BHEE

m:
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Renesas Flexible Motor Control 1) — X

3.1.4 KEEH

3NIZHYTNY T Iz T7ICEITHAREEBRZRLET., Yo TILY T Oz 7T,
MODE] IZkYREZEELET,

[SYSTEM

POWER ON/

RESET

S

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

31 EUHLARY RULKIEIY 7 bz 7 DREEBEH

(1) SYSTEM MODE

DRATLEEREERLET, BAAY MEVENT)DOREEICKY, KENEBBLFET, PXATLOE
fEREEIE. E—42BEEEIE (INACTIVE) . E—%EEE) (ACTIVE) . &K% (ERROR) AHY F

—d—O
(2) EVENT

% SYSTEM MODE HZ EVENT A F4£d 5 &, TDEVENT [>T, YA TLEEKRENR 3-1
FORDKIZERLET, FEVENT OREZERITRELYFET,

# 3-4EVENT — &

AR A

REER

STOP

A BEICKYRELET

RUN

A—H—BEICKYREELFES

ERROR

VATLNEREERH LI EEITRELFET

RESET

A BEICKYRELET
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3.1.5 MRENGE
YTV T b7 ORBFHARTER 3-212RLFES, dBMER. qWER. EEZLEThOESE
EEETDHIIVICL2>TE—F£EIV FA—LLTLET,

MOTOR_SPEED_ID | MOTOR_SPEED_ID_CONST MOTOR_SPEED MOTOR_SPEED_ID
Iy reference status 0P (0) i 1) _ID_DOWN (2) _ZERO_CONST (3)
. MOTOR_SPEED_IQ_ZERO_CONST MOTOR_SPEED_IQ_{ MOTOR_SPEED_IQ_SPEED
lq reference status ©) AUTO_ADJ (2) _PI_OUTPUT (1)
MOTOR_SPEED_SPE MOTOR_SPEED_SPEED_CHANGE
Speed reference status ED_ZERO, CONST (0)! ®

lq reference [A] A

I4 reference during
open-loop control

14=0 control

|
|
|
!
I
|
|
I
I
|
|
0 ¢ :
I reference [A] ‘ }
I

I

|

|

I

I

|

I

|

|

I

I

|

t[s]

speed Pl output

0

Speed reference [rad/s] | } ﬁs]

I
Target speed reference |—————————— ettt ‘r ————————————
Reference speedthreshold | L 77777777777777777777777777777777 }
for sensorless switch control } |
! l
| 1
0 ‘  — >
Sensorless Switching Transition t[s]
H 3-2 EHLAARY MLHEIEIY T b = 7 DIREFHIEAE
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3.1.6 {Ri&EHHE

AURATLTIE, UTOIS—KEZHL, TNTIDEEICRABIEHEZRELTOET . REMEEIC
BhHHEHREMEEFR 35 ZSBLTLEELY,

BERTS—
N—FOz7hoNBAFILEESRERRB)IZLY. PWMHEAHEFENMA4 VD E—F D RREIZLFE
ERB

iT; BERERFAHTUME, VHE. WHERZEBRL. AER@ERY = v MEZEB®)ZRH L=
I RERBLELET (VI Uz TRE),

- BEBETS—
BREERAGCT( >/ SBHBELEAL. BREBEE) <y MECHBEREL LM, RAH
ELET. BEEY S v IR EBOEREORES £5E L CREL BT,

- EEETS—
ﬁ@E SREAMTA UN— S BIREEZERL, BEE(EEEY I v MEZTES/=58)ERH L1-5
REELELFY. BEEY I v MERREEBOERBOREFEZERL CRELLETT,

- BEERETS —
EEEEEEREYR TEELEMRL, EEY Iy MEZHBBLEEE, BAELELET,

R 35 BURT LIREHERTEE

I5— RfiE EREAH
BERTS— BERY I ME [A] 3.54 | Ei I E
BEETS— BEEY 2 ME [V] 60 | EiLHEE A
EEEXETS— KEBE'Y v ME [V] 8 | Bl EE
EEETS— HEY 2w ME [rpm] 4500 | BB HIEE A
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317 1Iv > MEMERBESE
HoTWNY TRz 7 THWS 120V Yy Y FMERIZCEBERAEAEIZOVWTHBALET,

3171 1% Y MERERBERZAI VYT

Point A to measure current

LARHE "ih

Up PO i L i L Point B to measure current

& | UN{ o‘:EI wq OFF
W l
W —

3-3 1H#H PWM RHE (il . 7a—T « K/INER W>V>U)

HOTIWNYIT LI TFTIEGPTAZ Y FEHAWNT, B PWM E—RTOTY F2 A LftE =% PWM H
HZ&2HEET>TOET, B 3-3 [2HHE PWM QKR (Bl : Ta—F« K/NEE W>V>U) 2RLE
ERB

KDOARA 2V FATIEET—LOWHDAMNON LTWBREELYFET, ZOB., 1 ov 2 MERIZHEN
HEFR(dc)&E W HBER(Iw)IE Ide=lw & WS BE&RICEY £,

BMDKRA > B TIEF7—LDUEDHHANON LTWSIKEEHYET, OB, Idc & UBERU)IZ
Idc=-lu & W\SBRICEY F£T,

RUD1HETHAVHEERIVEFILERY IOE—ZBEZAWVT Iv=-lu-lw £ETTEET,

E->T. AORA U FA, BIZBITA1 vy FMEHMICHENATWAERMBEENMEB T A2 ENHENIE. =48
NDEREHBHC t?ﬁ‘ﬂj%ij—o

LEROBUET 2 —T 4 OXDERNWSVSU ELGBHIZEETT . PWM OHEAREIZHFEWNZOKR/DERIL6
NE—VDHAEDENFEET S ELELBYET, KAV FA. B TREHESIERBIINZ—VITHK-T
HEDERMNELLLETDT, TRITEDVZHADEYBTHARELLGYES, Ta—TAERETH
FFRTIOXNMEIREDN>TVEIDT, TNRICEDVTRELE-EREOEZEHE~ADEIY B TEYYIRZ D
CENFRELE RO TLET,

R 36 Ta—T4R\E—VEMWER

Duty pattern Point A Point B
W>V>U Iw -lu
wW>U>V Iw -lv
V>W>U Iv -lu
V>U>W Iv -lw
U>w>Vv lu -lv
Uu>v>w lu -lw
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31.72 1% MEMBERAEAE

BAT7AITRLERICT v D MERICEB T35 ERAEZTIEE. ADAUN—32DEBRIANZI VT %
PWM DT 1—T A REICH->THIET 2BHENEYVET, YO TIWYITRITF7TIEGPTE D 2—ILD
GTADTRA, R GTADTRB LY R A E GTICNT A2 EDAVRTI Y FIZEK S AID ZHEIRERHEHE
IZEYIHNZEERBRLTVET,

Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
APl Info | v Comman
Parameter Checking Default (BSP)
Pin OQutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Socurce PCLED
w Module g_timerd Timer, General PWM (r_gpt)
~ General
Mame g_timerd
Channel 5 4
Mode &) Triangle-Wave Asymmetric PWM (Mode 3)
Period & 100
Pericd Unit &) Microseconds
w Output

Custom Waveform

Duty Cycle Percent (only applicable in PWM mode) 50

GTIOCA Output Enabled &) True

GTIOCA Stop Level (5 Pin Level Low
GTIOCE Cutput Enabled &) True

GTIOCE Stop Level (&) Pin Level High

Input
w Interrupts
Callback

ro_metor_driver_ishunt_cyclic

Orverflow/Crest Interrupt Priority Pricrity 8

Capture A Interrupt Pricrity Disabled

Capture B Interrupt Priority Disabled

Underflow/Trough Interrupt Pricrity Disabled

w Extra Features
Output Disable
w ADC Trigger

w Start Event Trigger (GPTE/GPTEH only)
Trigger Event A/D Converter Start Request A Durif &
Trigger Event A/D Converter Start Request A Durip O
Trigger Event A/D Converter Start Request B Durijy &
Trigger Event A/D Converter Start Request B Durig O

Dead Time

ADC Trigger (GPTE/GPTEH only)

Interrupt Skipping (GPTE/GPTEH only)

Extra Features (5 Enabled

3-4 GPTADC k') TE&E

3173 Ta—T4R%E

S3A1TAITRLEBLESA S U EREERDZEEIE1 vy MERICEAERBEEITS CEAHEFT
M. BEFDOPWM Ta1a—T 4 DREEHICE > TIXAD T+ D LEMAEREELZVA, ELLER
EEMBTAHIENHEFFA, 24 I VIHEREREVEHICEALTUTO 2 OOREEREELTHY
ESCIR

(1). 22DHEDUNYBZIA I IDEELTVSES

2DODEDYIVmZ R A I UTMEELTLT AD TR0 ADERBAEELELZWMVESIZ. PWM D
TaA—TAREEET., EHSTYEBELIEDVYRZ AL I LT F AD ERICVELGERBSEBA~NT T
CETEMBEEERELES.
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(2). 54 20T BENFARELRES

LERORICPWM DUV A 2 A S VBRI ERIBEICTa—T 4 NEL. PNM DX+ ) 7EED
RRICEZELTLEIHRLGBRFIZAI VI EZEBESELENERFRA, CORBGRIIEREN1I(C
EWMEELELEDZDT, PWMOEIYBRZ A I 0T &%+ ) 7RBDOREICHESRICERRICHIREM,N T2
LDELTLET,

/\
. L L
Carrier cycle | _— — |
A B
U [1
L |
V|
I
W__J
i expand
U 11
L |
’ i3 ift sr‘ri>
Y —
| —
35 Ta—T4RE
318 AD +UAH
AD FYFERFY U TL—TDEAI VT ERLET,
Timer start L 100us
: 50us.
GTADTRB GTADTRB GTADTRB
GTADTRA GTADTRA \GTADTRA
Carmereyee \//;ﬁﬁ?ﬁ \//Lﬁﬁwﬁ' //;//;ﬁﬁgﬁ
ADC trigger ADC trigger ADC trigger
from GPT from GPT from GPT
Scan 0 Scan 0
AD conversion AD conversion

11 = 11 - f] P
Motor control routine
> Scan 1 > Scan 1 > Scan 1

AD conversion AD conversion AD conversion

X 3-6AD Y HEAL Y
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32 YUY LANY RILFHIEY T by 7R

YU TNV T RO TIE T HHEOEE, EIZ 100[usBHE YRAHE . [ms]RHIEIYAHD 2 DDENY
DAL YBEEATOET ., B 3-7. B 3-81=H5 & 512, HREMREBH 100[us]AHIBICRIT Sh 202
T, HHHEHA ms|AHBICRTSNSIRBCHY ET,

- Speed control Process - N Py Carrier Interrupt Process . ———--—-< N
' \ H \
1 1 |
[} *
1 | +
| ig* 1H_> Va dq ﬂ» Voltage i} !
: i*=0 o~ 1‘ : ix 0 Current [ % ﬁ; error L’) PWM M
| I g =0 —>0 o PI + Va[Voitage | @] uvw Vs c°::-pe" Vu | ;
] Open-loop to Sensorless ‘—PO/O_‘F_ H + Limit sation |
| Switching Control L | A A !
] 9 ¥ ] Vil ia] Vo™ | ve™ 9: ]
] A A A q ] - ]
\ \ : Decoupling \
| | H Control |
: | ! e o v S B e :
l ig"|w i
| | d A d R |
I I ! ®— dq _ide i
1 1 H . < |
! ! Ig l
| ] ! uvw 1
*
| * i + Va'| Vd| !
| w 1 . ]
| | | . S |
: N e Weomp_ HE A A :
\
: Openloop 'eq : :
: | BEMF
| Damping |
| Control H ] Observer \
| | |
] Vo |
| | |
T e |
| 1 &q |
I T A9 I
\ Y] ’
_______________________________________________________________________

3-7 EUH LAARY MLHEIEEEE DO v 9 R(A— 7 2 IL— THIER)

oo Speed control Process - ST Carrier Interrupt Process -------------- N
! i ! i
: : ia* : + Va* dq ﬂ» Voltage .ﬁb :
kL3 ._'_'_'_>
| w* Speed | Fux " gt || Current| “-v " Vo | cs:}’)’;n %’p PWM ' M
1 > > Keni q
| i i oo I e 2w NP o L] e Rl e :
K ! 2 . !
: Wer . T iq idT : : iq| ia Vq Vg** 9: :
! T Decoupling |
: ! : Control !
1 ! 0 1
| T o | XA X ) !
1 1 ig*[ 1a*]w i
! Speed | ! e ®—1 dq idc :
! LPF ! ! : < !
| | | Iq |
: ! ! uvw !
] : Vo*[val '
: : 1 o y VVY :
! 1 ! 1
| | ' W | Angle & Speed | A0 BEMF |
1 T + Esti < Observer |
! | ! |
! ) ! )
R 7’ N e e e e e e e e e o e o e e e e e o e e e e o e e e e e e e e e e e 7’
3-8 TUH LAAY MLHIEREE T 0w U (& oY L Xl
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Renesas Flexible Motor Control 1) — X

x 3-7 BERHEHEHZ Y AHEBARITER—F(1/4)

TJ74IL%A

E#4

SIEREE

mtr_main.c

mtr_callback_event

A7 : (motor _callback_args_t *) p_args
[ A=y YBEBURS A—ET—4
Hh:HL

EUHF LRSI =NV Y
A%

rm_motor_sensorless.c

rm_motor_sensorless_current_callback

A7 : (motor_current_callback_args_t *) p_args
[ A=y YBEBURS A—BT—4

Hh: &L

EEFEOE A EERFED
ARy +

RM_MOTOR_SENSORLESS_ErrorCheck

A7 : (motor_ctrl_t * const) p_ctrl/ E—% HlEEEARL >4
(uint16_t * const) p_error/ £—4 T 5—I&%R
HA:fsp_err t/ BASRETHE

IS—FxTvYy

rm_motor_sensorless_copy_speed_current

A7 : (motor_speed_output_t *) st_output / REHIEHE N TF—4%
(motor_current_input_t *) st_input/ EFR&IHAHT—4

HAh: &L

BEHRAT—42ZERAAN
F—ARlzaF—

rm_motor_driver.c

rm_motor_driver_1shunt_cyclic

A7 : (timer_callback_args_t *) p_args
[ A=y YBEBNSA—ET—4
HA: &L

E—HB KS4/8a—)LNy Y
% (GPT #A#—n—70O—
(PWM L) E YA HME
(100[us]EEAEE) )

rm_motor_driver_1shunt_current_get

A A : (motor_driver_instance ctrl t*)p_ctrl/ E—% FSA/8f VR
2UR

Hh: &L

ADZEB|T—2EWG (1 ov
v MERICE SHEEREBK
B

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t * const) p_ctrl/ E—% K5 A /g
KA 24

(uint8_t * const) p_flag_offset/ EFA 7ty MRHEET 7545

A fsp_err t/ BASRETHE

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A7 : (motor_driver_ctrl_t * const) p_ctrl/ E—% K5 A /g EA
R4

(float const) u_voltage / U 8 EE

(float const) v_voltage / V t8EE

(float const) w_voltage / W 8 EE

A fsp_err_t/ BABETHR

PWM 7 1—7 « St HADMAE
EF—4£8E

rm_motor_driver_1shunt_modulation

A7 : (motor_driver_instance_ctrl_t*) p_ctrl/ E—&% FZ14/3 1 VX
2R

Hh: &L

PWM ZRDRIT (HERELE
E.RUEHETa1—T 1 LKRF
a2L)
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Renesas Flexible Motor Control 1) — X

x 3-8 BRHIEHELNS Y AAEBARITER—E(2/4)

TJ74IL%A

E#4

SIEREE

rm_motor_driver.c

rm_motor_driver_mod_run

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—% FSA4/8f VX
B

(const float *) p_f4_v_in/ AKW=HERE

(float *) p_f4_duty out/ HAT1—F«
HAh: AL

ANZHERE 1K —F) b
bTa1—TA4HAVIILEHE

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—% FS 4 /84 >R
2R

(float) f_duty u/UMBTa1—7T4

(float) f_ duty v/V#Ta1—T~«

(float) f_duty w/W T a1—TF«

HA:fsp_err t/ BASETHE

PWM F1—F 1 BE

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t* const) p_ctrl/ E—% KS4/8a> k
o—)Javy

(motor_driver_current_get_t * const) p_current_get/ BB 7—4

HA: fsp_err t/ BAHETHR

HER. Vdc. Va_max T—4
EEE

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
[ A=y YBEBNSA—ET—4

HA: Gl

ERHIEE

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEERA 4
(motor_current_input _t const * const) p_st_input/ 4 > 7w FER
T—4

H o fsp_err_t/ BAMETHRR

BREEMANT—5 £5HE

RM_MOTOR_CURRENT_CurrentSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEANR S 24
(motor_current_input_current_t const * const) p_st_current/ 4 > 7y
FEHRT—4

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

HA:fsp_err_t/ BASREITHE

diqg MDEREBEENDT—4 %

RM_MOTOR_CURRENT_CurrentGet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEENR S 24
(float * const) p_id / B L1 d AERADKRA >4

(float * const) p_iq/ BB L1 q AERADKRA >4
HA:fsp_err_t/ BASETHR

diq BEREWF

motor_current_transform_uvw_dq_abs
A7 : (constfloat) f_angle / EEEfE
(const float *) f_uvw / UVW #/R41 >4
(float *) f_dq / dq @K+ >4

Hh: &L

UVW — dq EEREBR(IEXNE
1)
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x 3-9 BRHEHENS Y AHEBARITER—E(3/4)

TJ74IL%A

E#4

SIEREE

rm_motor_current.c

motor_current_angle_cyclic
A7 : (motor_current_instance_t *) p_instance / A Y ARZ VR

HAh:HL

BERHHOBAHABEICE TS
AEEETOER

RM_MOTOR_CURRENT SpeedPhaseSet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEER A 4
(float const) speed/ [EIE5E E

(float const) phase / {iz#f

A fsp_err_ t/ BASRETHE

EREEE O— 5 — a7 —
2ERE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEERA 4
(float const) id_reference / d 1 E g S

(float const)iq_reference / q BHEFRIES

A fsp_err_t/ BASRETHE

RM_MOTOR_CURRENT_PhaseVoltageGet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEERA 4
(motor_current_get_voltage_t * const) p_voltage / BRIGEET—4
HA:fsp_err_t/ BASETHRE

RESNIHEEERE

motor_current_pi_calculation

A 71 : (motor_current_instance_ctrl_t *) p_ctrl / &4 > A2 X3
kA—JL

HAh: L

BRI MLaT Y FEER
DERRNY P HABE
Ry MLEEHE

motor_current_pi_control
A 71 : (motor_current_pi_params_t *) pi_ctrl / Pl §lf#1/ 85 A —4
H 7 : float / Pl Fl{E#IH H1E

PI il

motor_current_limit_abs

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

HH : float/ HIBR L 1-1E

HeaHE D IR

motor_current_decoupling

A7 : (motor_current_instance_ctrl_t *) p_ctrl / EF&IEHA R 22
A

(float) f_speed_rad / [E$5EEE

(const motor_current_motor_parameter_t*) p_mtr/ E—42EfR{/\5
*A—8

Hh: Gl

FETF i HIHE

motor_current_voltage_limit
A7 : (motor_current_instance_ctrl_t *) p_ctrl/ BiR&EI#HA VX2 VR
HAh:awL

BEAY MILOFIR
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x 3-10 EFRGEHE D Y AAHEHRARTER—F(4/4)

TJ774IL%A

E#4

SIEREE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (const float) f_angle / [E$EAE
(const float *) f_dq/ dq &E7RA >4
(float *) f_uvw / UVW #R41 >4

Hh: &L

dg — UVW EEfRZM(IERE
1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A 71 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &£
REMET—42

(float *)p_f4_v_array/ ) 27 LV RAERE

(float *)p_f4_i_array/ ') 27 L RAEHR

(float) f4_vdc / BHEEE

HA: Gl

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 &7 754

H: fsp_err t/ BASETHRR

Pl #IEHETD TS T &HE

RM_MOTOR_ESTIMATE_SpeedSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(float const) speed_ctrl / 1) 7 7 L > X [BIE5EE

(float const) damp_speed / % > E > ¥ BIEREE

WA fsp_err_t/ BAMETHR

HES

B

HERE

X5

RM_MOTOR_ESTIMATE_CurrentSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(motor_angle_current_t * const) p_st_current/ ERT—4
(motor_angle_voltage_reference_t * const) p_st_voltage / X 7—4%

HA: fsp_err t/ BAHETHR

]

diqg MDERT—5 LEBEES
BEHRE

@

RM_MOTOR_ESTIMATE_AngleSpeedGet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL V4
(float * const) p_angle /| BET—4

(float * const) p_speed / BET—4

(float * const) p_phase_err / iitgi8E57—4%

HA : fsp_err_t/ BARETHR

A—4—NAELOEEEE
mig

RM_MOTOR_ESTIMATE_EstimatedComponentGet

A7 : (motor_angle_ctrl_t * const) p_ctrl /| BEHIEEEARL V4
(float * const) p_ed / 7 d k5

(float * const) p_eq / HE q #mk 5

WA fsp_err_t/ BAMETHR

diq B DIEEEZ G

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

A7 : (three_phase ctrl_t * const) p_ctrl / =4H 4 1 < HlfEHEE AR A
2

(three_phase_duty_cycle_t * const) p_duty cycle/ 3T 1—T 1Y
A4

A fsp_err t/ BASETHRE

BERAIDT2a—T4H4Y
ILEETE
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& 3-11 REFEHEZ Y AAHEBARTER—F(12)

H A uint16_t/ ZHa1E

T74ILE e pUBERVES
mtr_callback_event oY LREEa—ILINY Y
A7 : (motor_ callback_args_t *) p_args B
I A=y YBEBRSA—ET—4
mtr_main.c Hh: &L
get_vr1 VR1 O A/D ZH#{ERG
AR L

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

A7 : (motor_current_ctrl_t * const) p_ctrl / Eia> tO—)LTAY
v

(motor_current_output _t * const) p_st_output /EBFRHHT—4

H: fsp_err t/ BASETHE

BRH D 5 EEFE AT
7—5 £E

rm_motor_sensorless.c

rm_motor_sensorless_speed_callback

A7 : (motor_speed_callback_args_t*) p_args/ a—JL/\v 9 B
NS A—BT—4

HA: AL

FEEHEa—IL/Ny J B

rm_motor_sensorless_copy_current_speed

A : (motor_current_output_t *) st_output/ EFHHT—4%
(motor_speed_input_t *) st_input/ EEAHT—4

Hh: &L

S &

ERENT—2ZREAN
—A&lzaF—

rm_motor_speed.c

rm_motor_speed_cyclic

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

HA: AL

HEREORAESE (217
B Y AAREDIFEUH L)

RM_MOTOR_SPEED_ParameterSet

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

(motor_speed_input_t const * const) p_st_input/ IREA /N5 A —
3

HiA: fsp_err_t/ BASREITHE

HEEANNTA—F Z®RTE

RM_MOTOR_SPEED_SpeedControl

AH : (motor_speed_ctrl_t* const)p_ctrl/ E—42FEa> FA—)L
Javy

HA o fsp_err_t/ BASREITHR

diq AERIERIEEFE (RE
FlHD A > TFOER)

rm_motor_speed_set_speed_ref

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

7 :float/ Y77 LU REE

HREEREEZENR

rm_motor_speed_set_iq_ref

A7 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—%2&EA VR4
R

Hh o float/q &) 77 LU RER

qHMOERETELZEN

rm_motor_speed_set_id_ref

A7 : (motor_speed_instance_ctrl_t*)p ctrl/ E—2FEAS VA%
S

A float/d 8 77 LU RER

dHMOERETEEZEN

RM_MOTOR_SPEED_ParameterGet

A A : (motor_speed_ctrl_t*const) p_ctrl/ E—4:&EED> ~hO—JL
Javy

(motor_speed_output_t * const) p_st_output / FHEH AT —4

W fsp_err_t/ BABETHR

HEREOEA/NZ A —42 %
ms
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274IL% £k € IR E
rm_motor_speed_first_order_Ipf — R LPF {038

A7 : (motor_speed_lpf_t *) p_lpf / —# LPF #&:&&KRA > 42
(float) f_input/ AQT—4
HA:float/ 74 LA —BODT—4

rm_motor_speed_fluxwkn_set_vamax RARBEERY MLERE
A 71 : (motor_speed_flux_weakening_t *) p_fluxwkn / S3HHEREE
KR1 >4

(float) f4_va_max/ RKEEAY kL

Hh:%GL

rm_motor_speed_fluxwkn_run 5O BRI EELT
A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 558z EE
KR1 >4

(float) f4_speed_rad /| E—4 BRI EE

(const float *) p_f4_idq / d/q E4ER

(float *) p_f4_idq_ref / diq #') 7 7 L > R &R

HA: AL

librm_motor_speed.a
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3.3 Contents of control
3.3.1  Configuration Options

E—SRAE Y LARY MLFIEED 2 —ILOERA T2 3 ~I&. RA Configurator A L THRTEE
T, ZTEINEATS 3 EFa— FOLREC hal datac IZTEBMICRMENET, #TLa B ERTFE
. ROE 313 I2EBHELTLET,

% 3-13 Configuration Options (rm_motor_sensorless.h)

v R 2 A NE

Limit of over current (A) HERNCDIEZEBZDE. PWM B AR— AL JIZHRES
nEY,

Limit of over voltage (V) FHRBEEMNCDEEB A D E. PWM HAR— bAF JIZERTE
ENFET,

Limit of over speed (rpm) EiEERENCDEEBZ D E. PWM HAR— bAF TIZHRE
ENFET,

Limit of over speed (rpm) BREENCOEZTES E. PWMHEAR— EBF TIZHE
SNFET,

# 3-14 Configuration Options #)#A{E (rm_motor_sensorless.h)

rToava RABT2 RA4T1 RA6T3 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 over speed (rpm) 8.0 8.0 8.0 8.0

3.3.2 Configuration Options for included modules

E—ARAEUYLAANY FILFIHES 2 —ILIZIE, LTOES2a—ILAEENTT,

* Current Module
- Speed Module
* Angle Module

* Driver Module

Fl=, INLDED2—ILIZIE, B LARY MLEIHIES 2 —ILER LRSS A—483HY FET,

FTLa R EREEEUTORISRLET.
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Configuration Options (rm_motor_current.h)

A ZES
General | Shunt type /‘Yf HE'E?E&LK PRV TERERE
O30 ERIRLET,
General | Current control decimation ERHIHE M E B
General | PWM carrier frequency (kHz) PWM -+ 1) 7 BR# [kHZ]
General | Input voltage (V) ABERE [V]
G . HUTIVERBHEOEDN EMEER
eneral | Sample delay compensation LET,

General | Period magnification value BEREMERFOBRHAGE

. BEREHEOEYN EUNZERLE
General | Voltage error compensation +.

General | Voltage error compensation table of voltage 1 | BEDEEREMET—JIL 1
General | Voltage error compensation table of voltage 2 | BENDEEXREHET—TIL 2
General | Voltage error compensation table of voltage 3 | EEDEEREMET—IIL 3
General | Voltage error compensation table of voltage 4 | BENDEEXREMET—IIL 4
General | Voltage error compensation table of voltage 5 | BEDEEREMET—IIL5
General | Voltage error compensation table of current 1 | BRODEEREHET—IIL1
General | Voltage error compensation table of current 2 | BiRDEBEREHET—TIL 2
General | Voltage error compensation table of current 3 | BiROEBEEREMET—IIL 3
General | Voltage error compensation table of current4 | BROEEREMET—IIL 4
General | Voltage error compensation table of current 5 | BRODEEREMET—IIL5

Design Parameter | Current Pl loop omega BiRtIHREARREIRE [Hz]
Design Parameter | Current Pl loop zeta BRtHRBE=ER
Motor Parameter | Pole pairs 8%t 45
Motor Parameter | Resistance (ohm) £ [ohm].
Motor Parameter | Inductance of d-axis (H) deq o292 VX [H].
Motor Parameter | Inductance of g-axis (H) qEhA o F Y2 X [H].
Motor Parameter | Permanent magnetic flux (Wb) W3R [Wh].
Motor Parameter | Rotor inertia (kgm”2) 14— % [kgm”2].
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% 3-16 Configuration Options #)#A{E (rm_motor_current_h)

T7Tavs RAGT2 RA4T1 RA6T3 RA8T1
General | Shunt type 1shunt 1shunt 1shunt 1shunt
General | Current control decimation 0 1 0 0
General | PWM carrier frequency (kHz) 10.0 10.0 10.0 10.0
General | Input voltage (V) 24.0 24.0 24.0 24.0
General | Sample delay compensation Disable 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 omega | 300.0 300.0 300.0 300.0
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 (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 | 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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*® 3-17 FEHHAERA T ay

Configuration Options (rm_motor_speed.h)

T avs

RE

Common | Position support

B A A E IR

General | Speed control period (sec)

1R FE i 1 B #[sec]

General | Step of speed climbing (rpm)

RELZEDORT v TE[rpm], MNEEFET
CHEIZE>TEEFFHHLET,

General | Maximum rotational speed (rpm)

RRRE [rpm]

General | Speed LPF omega

EE LPF EHE K [Hz]

General | Limit of g-axis current (A)

qEER) I v kb [A]

General | Step of speed feedback at open-loop

A—TUILN—THESRERTY T8
EIZXT 5EEEHRE)

General | Natural frequency

NELEREA TH—/\DOEHIREH

General | Open-loop damping

F—ToN—THZE D THIHOER

General | Flux weakening

55 O R Hll 1 D EAR

General | Torque compensation for sensorless transition

oY LAY Y EZHEOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
i—d—c

General | Selection of speed observer

REF TV —N\DOEFEERLET,

General | Control method

a2 bAa—)LARXOERPID or IPD)

Open-Loop | Step of d-axis current climbing

d & Eauu.?ﬁ EMEXT v T [A/msec]

Open-Loop | Step of d-axis current descending

dBMERERERERX T Y 7 [A/msec]

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

q & Eauu.?ﬁ EREXT v T [A/msec]

Open-Loop | Reference of d-axis current

F—T I —THlEEE d MERESE [A]

Open-Loop | Threshold of speed control descending

dilh?é,ﬁ?‘é‘ 1B 3758 5 B 4338 BE [rpm]

Open-Loop | Threshold of speed control climbing

d HERIETEMERIZEE [rpm]

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

Y L/ZtJ] Y & Z ALIRREERS [s]

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

T LAFEHY Y B A ATREAERE(E
#) [deg]

X

Design parameter | Speed Pl loop omega

EEFIEREREKEY [Hz]

Design parameter | Speed Pl loop zeta

R EHIHRBE R

Design parameter | Estimated d-axis HPF omega

d BEEEEEE HPF v b A TRIRE [Hz]

Design parameter | Open-loop damping zeta

F—TUN—TFELTHIMBEERE

Design parameter | Cutoff frequency of phase error LPF

SIAHERZE LPF hy b4 T EIRE [Hz]

Design parameter | Speed observer omega

BEA TH—\Dv b TERE [Hz]

Design parameter | Speed observer zeta

BREA THF—N\BEFRHK

Motor Parameter | Pole pairs

Sk

Motor Parameter | Resistance (ohm)

£ [ohm]

Motor Parameter | Inductance of d-axis (H)

d#if 592 2R [H]

Motor Parameter | Inductance of g-axis (H)

QA V53R [H]

Motor Parameter | Permanent magnetic flux (Wb)

HAZR [Wh]

Motor Parameter | Rotor inertia (kgm#2)

1 F—> v [kgm"2]
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% 3-18 Configuration Options #]H#A{E (rm_motor_speed.h)

A2 A RAGT2 RA4T1 RA6T3 RAS8T1
Common | Position support - - - -
General | Speed control period (sec) 0.001 0.002 0.001 0.001
General | Step of speed climbing (rpm) 0.5 2.0 0.5 0.5
General | Maximum rotational speed (rpm) | 2400 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
l(;ggeral | Step of speed feedback at open- 02 02 0.2 02
General | Natural frequency 100.0 100.0 100.0 100.0
General | Open-loop damping Enable Enable Enable Enable
General | Flux weakening Disable Disable Disable Disable
General | Torqug pompensatlon for Enable Enable Enable Enable
sensorless transition
General | Speed observer Disable Disable Disable Disable
General | Selection of speed observer Normal Normal Normal Normal
General | Control method - - - -
Olpenl-Loop | Step of d-axis current 06 192 06 06
climbing
Open-Lo_op | Step of d-axis current 06 19 06 06
descending
Open-Lo_op | St.ep of g-axis current 10 10 10 10
descending ratio
Open-Loop | Reference of d-axis current 0.3 0.3 0.3 0.3
Open-Lo.op | Threshold of speed control 700 700 700 700
descending
O.pen.-Loop | Threshold of speed control 500 500 500 500
climbing
Open-Loop | Period between open-loop to 0025 0025 0025 0025
BEMF (sec)
Opgn-Loop | Phase error(dggree) to 10 10 10 10
decide sensor-less switch timing
Design parameter | Speed Pl loop omega | 3.0 3.0 3.0 3.0
Design parameter | Speed Pl loop zeta 1.0 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF 25 25 25 25
omega
Design parameter | Open-loop damping 10 10 10 10
zeta
Design parameter | Cutoff frequency of 10.0 10.0 100 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 0.01119 0.01119 0.01119 0.01119
flux (Wb)
Motor Parameter | Rotor inertia (kgm”2) 0.000003666 | 0.000003666 | 0.000003666 0.000003666
RO1AN6840JJ0111 Rev.1.11 Page 59 of 82
2024.12.23 RENESAS




KAMARBRE—2DE Y LARY L

-1 v MERERBRHAR

Renesas Flexible Motor Control 1) — X

® 319 BEATay

Configuration Options (rm_motor_ estimate.h)

T avs

Motor Parameter | Pole pairs

A8t 80

Motor Parameter | Resistance (ohm)

1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#A 25052 VR [H]

Motor Parameter | Inductance of g-axis (H)

q¥A v F D8 R [H]

Motor Parameter | Permanent magnetic flux (Wb) | B3R [Wb]
Motor Parameter | Rotor inertia (kgm”2) A4 F— v [kgm”2]
Motor Parameter | Nominal current (Arms) AFEFR[Arms]

Openloop damping

FA—ToN—TFELTHIEHOER

Natural frequency of BEMF observer

FEBEEERESR RH(Hz]

Damping ratio of BEMF observer

SEETHERBERY

Natural frequency of PLL Speed estimate loop

hEHETE R EH EK#[Hz)

Damping ratio of PLL Speed estimate loop

B HEE RIBE R

Control period

REHIEER [sec]

F 3-20 Configuration Options #1#ifE (rm_motor_estimate.h)

v i 2 A RABT2 RA4T1 RA6T3 RAS8T1
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
Motor Parameter | Nominal current (Arms) 1.67 1.67 1.67 1.67
Openloop damping Enable Enable Enable Enable
Natural frequency of BEMF observer 1000.0 500.0 1000.0 1000.0
Damping ratio of BEMF observer 1.0 1.0 1.0 1.0
Natural frequency of PLL Speed estimate 20.0 20.0 20.0 20.0
loop
Damping ratio of PLL Speed estimate loop 1.0 1.0 1.0 1.0
Control period 0.0001 0.0002 0.0001 0.0001
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® 321 BEATay

Configuration Options (rm_motor_driver.h)

T avs

RE

Common | ADC_B Support

ADC B f#/:&IR

Common | Shared ADC support

ADC ¥ 7— FEY a— LERER

Common | Supported Motor Number

Hl1HE— 52 BERTE

General | Shunt type EREE A EER
General | Modulation method EIRARER

General | PWM output port UP

U7 v/N\—F7—LR— FEE

General | PWM output port UN

UHn—7—7—LKR— FRE

General | PWM output port VP

VT yR—F7—LiR— FEE

General | PWM output port VN

VHEO—7—7—LKR— FRE

General | PWM output port WP

W7 v /\—F —LR— FEETE

General | PWM output port WN

WHO—J—7—LHKR— FERE

General | PWM Timer Frequency (MHz)

PWM % A < BR# [MHZ]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

Tv K24 LA ME [Raw Counts]

General | Current Range (A)

BRBELUD (A

General | Voltage Range (V)

BERELUD V]

General | Counts for current offset measurement

7ty FRSREERK

General | A/D conversion channel for U Phase current

UMBERKRE AD Fv U RILES

General | A/D conversion channel for W Phase current

WHEFRRE AD Fv¥ U RILES

General | A/D conversion channel for Main Line Voltage

BREEHRE AD FrorILES

General | A/D conversion channel for V Phase current

W HHERKRE AD F¥ VR ILES

General | A/D conversion channel for sin signal

sin fE5#&H AD Fv U RILES

General | A/D conversion channel for cos signal

cos EEHHE AD F¥ U RILEE

General | Using ADC scan group

T BHADCEDa—ILDRFY Y
IW—THREERMLET,

General | A/D conversion unit for U Phase current

U MBERKEE ADC 1=y h&ES

General | A/D conversion unit for W Phase current

W HERELE ADC 1 =vhES

General | A/D conversion unit for main line voltage

BREEHRE ADC 1=vrES

General | A/D conversion unit for V Phase current

V HEREHE ADC 1=y EE

General | A/D conversion unit for sin signal

sin §5#& 4 ADC 1=y &S

General | A/D conversion unit for cos signal

cos 5 H ADC 1 =vrEE

General | ADC interrupt module

BlYAHERESEDH ADC EVa—ILES

General | Adjustment value to current A/D

i A/D FAE{E(1shunt F)

General | Minimum difference of PWM duty

PWM T a—T1D&/NE(1shunt F)

General | Adjustment delay of A/D conversion

ADC DEREELE(1shunt A)

General | 1shunt interrupt phase

1shunt B ADC FY A A FEAHEUVW)

General | Input Voltage (V)

BHREEANIE

General | Resolution of A/D conversion

A/D O 2 N—4 5 fiREE

General | Offset of A/D conversion for current

ADaAVN—Z3AAAX 7Y +

General | Conversion level of A/D conversion for voltage

BEZEHZLAL

General | GTIOCA stop level

£7—LFIEFE LA

General | GTIOCB stop level

T7—LELERLARIL

Modulation | Maximum duty

PWM&ZKTa1—T+«
Ty REALEZBRWV-REXTa1—T«
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F 3-22 Configuration Options #]#ifE (rm_motor_driver.h)

T7Tars RAGT2 RA4T1 RA6T3 RAS8T1

Common | ADC_B Support Enabled - - -

Common | Shared ADC support | Disabled Disabled Disabled Enabled

Common | Supported Motor

Number 1 1 1 1

General | Shunt type 1shunt 1shunt 1shunt 1shunt

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 120.0 100.0 100.0 120.0

Frequency (MHz)

Ge_neral | PWM Carrier Period 100.0 100.0 100.0 100.0

(Microseconds)

General | Dead Time (Raw 240 200 200 240

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 )

channel for U Phase current

General | A/D conversion i ) i )

channel for W Phase current

General | A/D conversion 6 4 4 8

channel for Main Line Voltage

General | A/D conversion i ) i 1

channel for V Phase current

General | A/D conversion i ) i )

channel for sin signal

General | A/D conversion i ) i )

channel for cos signal

General | Using ADC scan 0 - - -

group

RO1AN6840JJ0111 Rev.1.11 Page 62 of 82

2024.12.23 RENESAS




KAMARBRE—2DE Y LARY L

-1 v MERERBRHAR

Renesas Flexible Motor Control 1) — X

# 3-23 Configuration Options #1#A{E (rm_motor_driver.h)

T avs

RA6T2

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

1st

1st

1st

General | Adjustment value to
current A/D

0.0

20.0

20.0

20.0

General | Minimum difference of
PWM duty

900

500

500

500

conversion

General | Adjustment delay of A/D

600

250

250

250

General | 1shunt interrupt phase

PHASE_U

PHASE_U

PHASE_U

PHASE_V

General | Input Voltage (V)

24.0

24.0

24.0

24.0

General | Resolution of A/D
conversion

OXFFF

OXFFF

OXFFF

OXFFF

for current

General | Offset of A/D conversion

Ox7FF

Ox7FF

Ox7FF

Ox7FF

conversion for voltage

General | Conversion level of A/D

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 0.9375
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34 ##ETZO— (JA—F¥—Fh)

3.41 AAE
/ AR \
\ %
FSPES1—ILDWEAE
AMAEREHOEIE
AL AT7—ADHEHE
Y—)L RBEHEED ML
)ty L
)4
[Board]
ur?
[Analyzer] \
SWODIKEEM S
v EAOEBFE—RER
BI/SA—EAA
‘ B3R ERE
com_ul_mode_systemMDIEN S
EADOEEE—FEER
EERREIEREDRTE
LEDHI|
LEDHI7E
39 AL VMEBIJO—Fv—F
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3.4.2 TBRHEEHZYAA (F¥ ) TRHAENYRAH) NHE

< 100[us]/E #AZI Y ;A 7 A0 22 >

l

1w NERERG

A N—SBHRBIERH

BRI T IMRE
SHHERHEH

[INACTIVE MODE]

SYSTEM MODE

[ACTIVE MODE]

[5t5ep]
BTy MERT S THER

FtHEET]

UVWAEER=doB B K 1 BRA Ty MRIERE

P

FETFiHIE

EEFIRNE

do#EEE=>UVWIEEE i

EEREE

PWM duty &

PWML & RA 5% E

. .

S

X 3-10 ERFIEEHE Y AAHNEIO—F vy — b
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3.4.3 FEEFIEEREY A NIE

< 1[md B#AZIY A A I >

RIFAZRELPFALIE

RELPFALEE

(Bt&E ]

EEEREE T EAET T #R

[Ft55E 7]

[ #RR E 1 T EERGE
BRI EERE

dE TR ERE

55O RER I EIZF T

(&Fmr]

55O R SR 12

o

X 3-11 EEHIEHELHE Y AAHLEBIO—F v—k
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344 BERBEHENY AHNIE
BERBHBNYRAHE, YO TV T bz T7IZE TS PWMHEARFDNA A VE—F U AHIHEHTH

A9 5ENYRAHATY ., TD=&

VAREICHE -2 TEY ., E—E2~NDHEAFFLLTLET,

« REIYAHAEDEITREE R TEEEC PWM B ARFENMA 2V E—F

C

BERARHE Y A NI

)

POEGI Yk

BERRHELS—tvE

IF—ART—4R Uk

POEGEIYAHZE1E

C

®T

)

3-12 BERBRHENVAAMEIO—F ¥—+
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4. YTV T 7 DBREHBE
BTN T I T OEEICOVNTHRBALET,
41 A bODAR—F

BTN Tz T7IF. UTOFIET e2 studio 24 »iR— b TEFET,

1. File — Import

File | Edit Source Refactor Mavigate
New
Open File...

(3 Open Projects from File System...

Recent Files

Close Editor
Close All Editors

Refresh
Convert Line Delimiters To

Print...

E

Import...
Export...

L

Properties

Switch Workspace
Restart
Exit

Search  Project

Alt+5hift+N »

»

Ctrl+W
Ctrl+Shift+W

Ctrl+Shift+S

Alt+Enter

»

4-1 T7ANAZa—
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2.

lExisting Projects into Workspace] ZERL. [RNRZ22EF0 )y O LET,

Select

Create new projects from an archive file or directory.

Select an import wizard:

| type filter text

w [= General
JE Archive File
[/ CMSIS Pack
(= Existing Projects into Workspace
[} File System
[T Preferences
[} Projects from Folder or Archive
2% Rename & Imnort Feistina C/C++ Proiect into Worksnace

3. 7BV FIFALEBIRLET,

iTO

42 A UiR—pFAZa—

Finsh R2 &0 U vo3dE. TR b UR—FEN

Q Import

Import Projects

Select a directory to search for existing Eclipse projects.

(® Select root directory: | C¥workspace¥RAeT2_MCILV1_SPM_LESS_FOC_1SHUNT_E25 V100

> |

(O Select archive file:

Projects:

RABTZ_MCILV1_SPM_LESS_FOC_1SHUMT_E25_V100 (C:¥workspace¥RA6T2_MCILV1_SPM_LESS_FOC_1SHUNT_E25_V100)

Options

[[]5earch for nested projects

[] Copy projects into workspace

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

Working sets

] Add project to working sets

Browse...

Browse...

Select All

Deselect All

Refresh

Cancel

4-3 7Oz bDA UR—F

42 EIFRETNYY
fe2 studio 1—H—XT=aF7ILAMAA F (R20UT4204) | 28BLTLE &L,

RO1AN6840JJ0111
2024.12.23

Rev.1.11
RENESAS

Page 69 of 82




KAMEBEREBE—2DEUY LARY kL&
-1y MERMERBRE A Renesas Flexible Motor Control < 1) — X F
43 DA4vHODRI—F

E—A FIHBFZIE Y —IL [Renesas Motor Workbench] Z#HEJIZH > TILY T bz 7 Z2EES 515
B. TREODFIETHAVIRE— ST LTOSTY FEEFTLET,

() RELEFERBAZ. TEIEV LY FMEIEA V/\—421R— FE® LED1. LED2 (XE4TIREET. E—4IX
BElELTWET,

2 AN—FHR—FEDFIILZALYF(SW1)ZON IZFHEE—EMPEELES, FTILRS YT
(SWHZYBEZ D LICE—2DORERB/FELEZRYRLET, E—2HNEREICEELTWLSIEE
A VN—FR—FLEDLEDI AR LET, CDEE, 41 2/\—42R—FLEDLED2 NR4TLT
WABEIEIS—DEELTVWET,

(3) E—ADEEAMEEET IEEIE. 1 VN—FHR—FLORY) 2 —LER(VR)THELET,
- AR a—LERVR)ZAICEY : KEtE Y [CEER
- AR a—LEHR(VR)ZEICEY : REFETE Y (C[EER

4) IS—HIEELEBE. 41 N\—2KR—FLOLED2 AAKTL., EEMNMEIELES, BRI S=0HIZF
A N—BHR—FDFTILAA Y FSWNEOFFIZLELETT YL aRA v F(SW2)ERLTLEE

LYo

(5) EBNMEMEREZRTIHIEEIE. E—2DEENFIEL TS EEZHRL. RELCEEDH % OFF
I2LET,
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4.4 E—AH3HIFERAFEZIEY—JL Renesas Motor Workbench J

441 WE

STV T b T Tl E—2HIEBEFEZIE Y —ILIRenesas Motor Workbench] 1 —% 4 > 42 Jx—
A(BE/fF1LiES. FEERRERESH)ELTHERALET, ERAAELG EDFHEMIE TRenesas Motor Workbench
A—H—XI=aTI] EBBLTLLEEL,

E— R HIHBF IR Y —IL IRenesas Motor Workbench] (&8t WEB H4 F&E Y AFLTL LY,

oooooo

4-4 Renesas Motor Workbench #}\£8

E—AHIEBFEXIEY—IL [Renesas Motor Workbenchl D {ELA

ORVED Wl = Uy LY—ILERET 5,

@ Main Window @ MENU /A—H 55 [File] — [Open RMT File(O)] % E4R,
Ja< x4y k74 ILE D srclapplication/user_interfacelics” 7 # LA RIZ3H S RMT 7 7 A L EHHIA
I

@ “Connection”® COM TS nf=F v b®D COM %FEIRT 5,

@ £l Select Tool M Easy E1-1& Analyzer R4 V&5 1) w55 5,

® ’4.5.2 Easy H4REIRVEB"E 1-1374.5.4 Analyzer #EEIRERI ETIZE— 2 2B 5,
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4.4.2 Easy HREER/EHI
Easy #REZEAL. E— 2 ZRETHHELUTITRLES,

e 1—H4 % 7 x—RX% Renesas Motor Workbench FRIZEET %

® “RMWUI'Z ON IZF %,

(L Turn ON

. Reset RMW UI
Position :

@

= Ref speed [rpm]

zed 0 2000

1500
1000

500

4-5 Renesas Motor Workbench {#RIZZEREJ 5 F|F

o E—A%MEESHED
@ “‘Run"R2 > #=#5,
@ S EELEE % ‘Refspeed’ RS54 ¥ TANT %,

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

v
’ Ready Sequence
Ref spee

Parameter Value 0

<

Vde V] 0 rpm
Current control period [us) 50
-2400 2400
Speed control period [us] 500 ———
4-6 E— S EEDFIE
o E—REELEIHED
@ “Stop'RE v EHT,
(DClick “Stop” button
— Ref speed ;
Parameter Value 2 000
Vde V] 2442 I IR
Current control period [us] 50 ——
-2400 2400
Speed control period [us] 500 —

4-7 E—42Z1DFIE
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o IEF-TLES (T5—) FEDOWLE
@D “Reset’XRA vF%ONIZTF D,
@ “Reset’XA v F % OFFIZF 5,

@Turn ON
(2)Turn OFF

E : Reset RMW UI
Position (:)

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

1000

500

4-8 TS—EBROFIE
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4.4.3 Analyzer #HERZEH—%

Analyzer 1—HA U2 J 1 —XFERABOANAEZEH—EZR 41 I1TRLET, GH. ChoDEH~DA
H1EIL com_u1_enable_write [Z g_u1_enable_write L B C{EZZRAAREGRIZHIET 2 EHARBMEINFE
T, =ZL. )DMFF 5N T-ZHUL com_ul_enable_write [CIKFELEFE A,

F 4-1 Analyzer #EEA N RZEH—E

L ] ES

com_u1_sw_userif (*) uint8_t A—HFA R TI—RRAYTF

0: Analyzer A 1:R—FER (F74L L)
com_u1_mode_system(*) uint8_t AT—hEHE

0: RAFYTE—F . 1:SVF—F,. 3: Uyt
com_f4_ref speed_rpm float EEESE #HA) [rpm]
com_u2_mtr_pp uint16_t ETETE
com_f4_mtr_r float Ein [Q]
com_f4 mtr_Id float dEiA V592U R [H]
com_f4_mtr_lIq float Qi VA2 VR [H]
com_f4_mtr_m float B [Wh]
com_f4_mtr_j float A4F—2 v [kgm 2]
com_f4_current_omega float ERHHREER R Hz]
com_f4_current_zeta float ERAlHR AR
com_f4_speed_omega float REFHREERKH [Hz)
com_f4_speed_zeta float EEHIERBEERE
com_f4_e_obs_omega float FEEEHERE A BRI Hz]
com_f4 e obs_zeta float FEETHTERAFRM
com_f4_pll_est_omega float GIEHEREFERE [Hz]
com_f4_pll_est_zeta float MEHERBEREN
com_f4_ref id float A —TF 2 IL—THIEE d SERIESE (Al
com_f4_ol_id_up_step float d BERESENERTY T
com_f4_ol_id_down_step float d BERIESHERERTY T
com_f4_id_down_speed_rpm float d BAERIE S ERE A EE (B A) [rpm]
com_f4_id_up_speed_rpm float d BAEFRIE S EME R EEBEWA) [rpm]
com_f4_max_speed _rpm float EERKEEEWA) [rpm]
com_f4_overspeed_limit_rpm float RERBTS—REHE@WA) [rpm]
com_f4_overcurrent_limit float ERBET S —REA]
com_f4_iq_limit float q BERREKIEA]
com_f4_limit_speed_change float RERSRAERIEESRA) [rad/s]
com_u1_enable_write uint8_t EHESTHR A

(9_u1_enable_write &E CEZEERAARLBE(CEETAAH)

RO1AN6840JJ0111 Rev.1.11 Page 74 of 82
2024.12.23 RENESAS



KAMEBEREBE—2DEUY LARY kL&
-1y MERMERBRE A Renesas Flexible Motor Control < 1) — X F

4.4.4 Analyzer #RE1R/EH

Analyzer #EexERAL. E—2 #RET DB ZUTITRLET, #EIL. B 4-4 TRI"Control Window” T
TLVET, "Control Window’ M E#llZ. [Renesas Motor Workbench 1—H—X<v=a27J)L] #88BLT
{f2&Ly,

e 1—4A % 7 1x—R% Renesas Motor Workbench ERICEET 3
@ “com_ul_sw_userifDW?MRITFz v 2" BA>TWNS I L &#HERT 5,
@ [Write]fIZ0 ZANT 3,
@ “Write"’R4 > &5,

o E—AZMESED
@ “com_ul_mode_system”,“com_f4_ref speed_rpm”, “com_u1_enable_write’® [W?] fICFz v I N
A2 TWB I LEWHRT D,
@ 15SEEREE % “com_f4_ref speed_rpm’® [Write] ##IZANT 5,
@ “Write"/ R4 > &9,
@ “Read’7h% > % L TIHRAE®D ‘com_f4_ref speed_rpm”,”g_ul_enable_write’® [Read] #%#H2

%,
® MCUHNDEHE~RMEE S5, “com_ul_enable_write” [ZDTHEFE L=, "g_ul_enable_write”
ERICEZANT B,

® “com_u1_mode_system”® [Write]f#I<"1"% AHhT %,
@ “Write" R4 & 87,

@Click “Read” button  BXDClick “Write” button @Check

Control Win

I [A% Read || E\ Write I fi Commander (%) Status Indicator

\VZUELIERDEIEN  Variable List |~ Alias Name

©Write “1”

Variable Name Variable Meaning Data Type Scale Base R? Rea W? | Write N

com_ul_mode_system | State management INT8 Qo Decimal ¥ 0 ~ Jo

com_u1_sw_userif User interface switch INTS Q0  Decimal ¥ 0 o o ®erte reference sPeed

com_f4_ref_speed_rpm | Speed reference (mechanical angle) [rpm] FLOAT Q0 | Decimal & 2000 | & §2000
v

0

com_ul_enable_write Enabled to rewriting variables INT8 Qo Decimal & 0

g_uT_enable_write Enable to rewriting variables(Read only) UINT8 Qo Decimal & |1 0

®Write(“0” Or “17)

4-9 E—A2[EEDFIRE

o E—A%EFEILEEED
@ “com_u1l_mode_system”®[Write]{#(Z"0"Z A 7T 3,
@ "Write"’ R4 V&Y,

@cClick “Write” button

Control Window

[V Read [ write {5 Commander (%) status Indicator ## One Shot

\ZIEEREEN  Variable List | Alias Name

. LIy %4
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write N ®erte 0
com_ul_mode_system  State management INTS Q0 | Decimal & 1 v E/
S i

SR S S e ~n et | A __I

4-10 E—4FILDFIE
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e LtF->TLE-L (T5—) HZEDOUNE
@ “com_u1l_mode_system”M[Write]{#(Z"3" &2 A 1T 3,
@ ‘“Write’’R% VE#|T,

@Click “Write” button

Control Window

@\ Read E\ Write 5 Commander (%) status Indicator #H One Shot

VAR EEBETER  Variable List — Alias Name

- fEn
Variable Name Variable Meaning Data Type Scale Base R? Read W7 Write I erte 3
com_ul_mode_system  State management INT8 Q0 | Decimal ¥ 1 v

B LT PR 4 Hmne tmdmfmmn bk INTO fa'sl L L R, | o | n

4-11 TS5 —EBROFIE

445 Tuner #8E
1% MRS MILFEIEY 7 B Tuner BEEICHE L TWERF A, E—24EFEHEIT 5512 Tuner #aE
EEALEZWMEEE. EFEOARY MLHEY Y TILY T bz TICRBIA TS
'RA6T2(RA6T3,RA4T1,RA8T1) MCILV1_SPM_LESS FOC_TUNER_E2S Vxxxl] ZRHWTLZEW, £
DEBRIFR—FD1 vV FEEZE2OY 2 FB U Y MEREICELTEITLTLESLY,
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H > 7))LV T by = 7 T Renesas Motor Workbench D@ {EREF* LRI HFIEZRLET, TET SHIEIC
2L\ Tlk. [Renesas Motor Workbench 1—H—X<v=a7J)L] ZBBLTL S,

e YUTNWNYILIIT7TDRERERELZEET H(EEL— F 10Mbps DIHE)
@ r_mtr_icsh®ICS BRROEZ 1 IZEET S
@ r_mtr_ics.h ® MTR_ICS_DECIMATION DIEZ 1 IZEET 3

#define MTR_ICS DECIMATION (1)
i = Tre & JF
#define ICS_BRR (1)

THAerine TCS_INT_MODE (1)

e

4-12r_mtr_ics.h DIEIE

e Renesas Motor Workbench M@EEEXRTEEFLEEL TERT S
@ Main Window @ Clock R4 > % # L T{E#% 80,000,000 IZZET 3
(CDEIXEEL— % 1Mbps /5 10Mbps [(CEEB L f=1=. T 74 JL ME®D 8,000,000 % 10 &L
THELNET, )
@ Connection ® COM THfEHF D+ v ~D COM ZFEIRT S

File Option Help
Connection
oM v
Status i

4-13 Clock BB # DR E
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HUTINYIT R TCRBER—FKZFELITICEIL M VEEIES A TS5 £2HLT Renesas Motor
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e PC & CPUR— FD#E#
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type filter text | Settings 5 - §
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Ervironment
Logging ®) Tool Settings %) Toolchain #* Build Steps Build Artifact  [su) Binary Parsers @ Error Parsers
Setiings
Tool Chain Editor _J_i Target Processor Linker flags (-Xlinker [option]) tﬂ H
C/C++ General (# Optimization
MCU (& Wamings
Project Matures fﬁ Debugging
Project References v & GNU Arm Cross Assembler
Renesas OF (& Preprocessor
Run/Debug Settings (2 Includes
Task Tags (£ Wamings
Validation  Miscellanecus
~ B8 GNU Arm Cross C Compiler
= p "
k'g‘ i e Other objects & =]
&2 Includes £ .

(& Optimization pace_loc:/${ProjNamel/src/application/user_interface/ics/ICS2 RAGT2.0)"
& Wamings
5 Miscellaneous
~ B GNU Arm Cross C Linker
(3 General
& Libraries
(2 Miscellaneous
~ %3 GNU Arm Cross Create Flash Image

Lh/’ General
8 GNU Arm Cross Print Size Generate map "${BuildArifactFileBaseName].map” ]
(& General [ Cross reference (-Xlinker --cref)
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Logging
Settings
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Project Matures
Project References
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Run/Debug Settings
Task Tags
Validation

| Settings - *
Configuration: |Debug [ Active ] ~ | | Manage Cenfigurations...

B Tool Settings ¥ Toolchain & Build Steps Build Artifact [si} Binary Parsers @ Error Parsers

(% Target Processor Linker flags (-Mlinker [option]) & 8 §
(& Optimization .
(& Wamings
(2 Debugging

~ %3 GMU Arm Cross Assembler

uf} Preprocessor
A5 Includec
) Add file path b4
v File
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~ 5 E Cancel Workspace... File system..

U’"? Libranes
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@ r_mtr_ics.h ® USE_BUILT_INDIEZF 1 [CEET S

[#define USE_BUILT IN () |
#if USE_BUILT_IN

#define MTR_ICS_DECIMATION (1)

/* For ICS */

#define ICS_BRR {(21)
sdefine ICS_INT_MODE (1)
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File Help
Option Dialog
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