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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
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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

s Virtual Channel 3

Scan Group

Channel Select

Sampling State Table ID

Channel Gain Table

Channel Offzet Table

Add/Average Mode

Add/Average Count

Limit Clip Table Id

Conversion Resolution Format Select

s Virtual Channel 4

Scan Group

Channel Select

Sampling State Table ID

Channel Gain Table

Channel Offzet Table

Add/Average Mode

Add/Average Count

Limit Clip Table Id

Conversion Resolution Format Select
Virtual Channel 5

LI PSR B -

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

Scan Group 1

AMNODB

Sampling State Entry O

Disabled

Dizabled

Dizabled

1-time conversion (Mormal Conversion)
Dizabled

12-bit Data Format

Scan Group 1

AMOOE

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

2-5ADC RSA/NDFSPaY 7445 L— 3 [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

K 2-6 ADC KSANRDFSPaYI445L— 3y [3/3]
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g_timer3 Timer, Low-Power (r_agt)

Settings Property Value
APlInfo | v Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
w Module g_timer3 Timer, Low-Power (r_agt)
w General
Mame g_timer3
Channel 0
Mode (5 Periodic
Pericd 60000
Pericd Unit Raw Counts
Count Socurce PCLEB
Cutput
Input
w Interrupts
Callback (5 rm_motor_speed_cyclic
Underflow Interrupt Pricrity Pricrity 10

2-7TAGT FSA4/\DFSPaY T4 L—23 Y
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g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
APl Info w Common
Parameter Checking Default (BSF)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLED
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
GTICCE Stop Level
Input
w Interrupts

& True
(&) Pin Level High

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 O
Trigger Event A/D Converter Start Request B Durin =
Trigger Event A/D Converter Start Request B Durin O
Dead Time
ADC Trigger (GPTE/GPTEH only)
Interrupt Skipping (GPTE/GPTEH only)
Extra Features (&) Enabled
w Pins
GTIOC4A PEO4
GTIOC4E PEOS

K 2-8GPT KSA/\OFSPa>v 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 KSA/AMFSPaY 445 L—>3 Y
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BELETUN—FI7 MY HEFER),

1% FEFRODBEIZIXFIFO #EEZFALTLET,
AD Zi#id, GPTHALDHEA LY FARY FgEZFERALTEMESETLVET,

(2). EEHEBHERBARAZ2 A< (AGT)
1[ms]4 32 —nNILEAATE LTHERLET,

(3). JAAPWM %4 < (GPT)

FrRI1. 2. SO=AFPWME—F3 (864 Ev bR, Ny I 7EEERE) 2HALT. Ty 4
1 LHEDHEAZETVET,

(4). GPTRAKR—FrT7O Ty b4 =T )L (POEG)

BERRHEFEF (GTETRGB &iF®D Low LANJLEEHE) (X PWM BAmFENA4A4 2 E—F U RKEIZL
ERS

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 X %2 v U £{kH
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g_adc0 ADC (r_adc)

Property
v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General
Mame
Unit
Resalution
Alignment
Clear after read
Mode
Double-trigger

Settings
APl Info

Input
w Interrupts

Mormal/Group A Trigger
Group B Trigger
Group Priority (Valid only in Group Scan Mode)
Callback
Scan End Interrupt Priority
Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority

Extra

Value

Default (BSP)

g_adcl

0

) 12-Bit

& Right

On

Single Scan

Enabled (extended mode)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B {A/D converter start request B)
Group A cannot interrupt Group B

NULL

Disabled

Disabled

Disabled

Disabled

® 2-11ADC KSA /D FSPav 7445 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

2-12ADC RSANDFSPav 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 RS A /XD FSPa> 749 L— 3 [3/4]
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Renesas Flexible Motor Control 1) — X

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 Violtage control
Interrupts
Extra

Value

O0DoD0DO0o000Do00D0O0D0DO0D0O0DOD00O0D0QREFDOOO

& Disabled
& VREFHO/VREFH

2-14ADC R34 /D FSP a Y7 4 ¥ 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
Period Unit Milliseconds
Count Source PCLKB
Output
Input
w |nterrupts
Callback W rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

B 2-15 AGT KSA /XD FSPaYv 2445 L—2ay
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-1 vy MERERBKREAR Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings  Property
APlinfo.| v Comman
Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source
~ Module g_timerD Timer, General PWM (r_gpt)
~ General
Name
Channel
Mode
Penod
Period Unit
» Output
» Input
v Interrupts
Callback
Overflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Prionty
Underflow/Trough Interrupt Priority
v Extra Features
w Qutput Disable
» Output Disable POEG Tnigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
v 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
Trigger Event A/D Converter Start Request B During Up Counting
Tngger Event A/D Converter Start Request B During Down Counting
v Dead Time
Dead Time Count Up (Raw Counts)
Dead Time Count Down (Raw Counts) (Channels with GTDVD only)
v+ ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts)
w ADC Tngger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts)
v Interrupt Skipping (Channels with GTITC only)
Interrupt to Count
Interrupt Skip Count
Skip ADC Events
Extra Features

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer(

@1

& Tnangle-Wave Asymmetric PWM (Mode 3)
& 100

@ Microseconds

rm_mator_dnver_1shunt_cyclic
Priority 5
Disabled
Disabled
Disabled

POEG Channel 1
Level Low
Level Low

o I EY

(& 200
[ 200

10

80

Trough (triangle)
1

MNone
(&) Enabled

2-16 GPT RS A4/AOFSPaY 245 L—>3a Y
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
w Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
~ Trigger
GTETRG Pin [~
GPT Output Level O
Oscillation Stop ]
Mame g_poegl
Channel 1
w |nput
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/32
v |nterrupts
Callback g_poe_overcurrent
Interrupt Prionty Priority O (highest)

2-17POEG RS A4 /XD FSPa> 7445 L—2 3>
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2.24.3 RABT3
(1). 12 Ew k AID 3 >/\—% (ADC12)

19wy FBR(). BEUA VN—2BREE(Ve) L MEREHRDEVR)E [V VT LRAFLVE—F] T
BELETUN—FI7 MY HEFER),

1% FEFRODBEIZIXFIFO #EEZFALTLET,
AD Zi#id, GPTHALDHEA LY FARY FgEZFERALTEMESETLVET,

(2). EEHEBHERBARAZ2 A< (AGT)
1[ms]4 32 —nNILEAATE LTHERLET,

(3). JAAPWM %4 < (GPT)

FrRI1. 2. SO=AFPWME—F3 (864 Ev bR, Ny I 7EEERE) 2HALT. Ty 4
1 LHEDHEAZETVET,

(4). GPTRAKR—FrT7O Ty b4 =T )L (POEG)

BERRHEFEF (GTETRGB &iF®D Low LANJLEEHE) (X PWM BAmFENA4A4 2 E—F U RKEIZL
ERS

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 X %2 v U £{kH
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Renesas Flexible Motor Control 1) — X

g_adc0 ADC (r_adc)

Property
v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General
Mame
Unit
Resalution
Alignment
Clear after read
Mode
Double-trigger

Settings
APl Info

Input
w Interrupts

Mormal/Group A Trigger
Group B Trigger
Group Priority (Valid only in Group Scan Mode)
Callback
Scan End Interrupt Priority
Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority

Extra

Value

Default (BSP)

g_adcl

0

) 12-Bit

& Right

On

Single Scan

Enabled (extended mode)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B {A/D converter start request B)
Group A cannot interrupt Group B

NULL

Disabled

Disabled

Disabled

Disabled

2-19ADC KSA /XD FSPav 7445 L—> 3y [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 KSANDFSPaY 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

2-21ADC RS A4/\OFSP Y2749 L—2 32 [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 Violtage control
Interrupts
Extra

Value

O0DoD0DO0o000Do00D0O0D0DO0D0O0DOD00O0D0QREFDOOO

& Disabled
& VREFHO/VREFH

2-22ADC FSA4/ROFSP AV 745 L—> 3y [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
Period Unit Milliseconds
Count Source PCLKB
Output
Input
w |nterrupts
Callback W rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

B 2-23AGT FSA4/\OFSPa>J7445L—23>
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g_timer0 Timer, General PWM (r_gpt)

Settings Froperty
APlinfay] > Common
Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source
v Module g_timerD Timer, General PWM (r_gpt)
v General
MName
Channel
Mode
Penod
Period Unit
» Output
» Input
v Interrupts
Callback
Overflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Priority
Underflow,/Trough Interrupt Pricrity
w 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

OROF

80

Trough (triangle)
1

None

(& Enabled

B 2-24 GPT FSA4/\OFSPa>J7445L—23Y
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Property Value
APlinfo | v Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v 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 Prionity Priority 0 (highest)

2-25 POEG KSA/\OFSPa>v 7445 L—>3Y
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2.2.4.4 RA8T1
(1). 12 Ew k AID 3 >/\—% (ADC12)

1% FERN. BEUA N\—2 BIREE(Vac) & BlERERE I
BELETUN—FI7 MY HEFER),

1% FEFRODBEIZIXFIFO #EEZFALTLET,
AD Zi#id, GPTHALDHEA LY FARY FgEZFERALTEMESETLVET,

SEVR)E PO ILRFYUE—F] T

(2). EEHEBHERBARAZ2 A< (AGT)
1[ms]4 32 —nNILEAATE LTHERLET,

(3). JAAPWM %4 < (GPT)

FyFI5, 2. SOZAKRPWME—F 3 (#64 Ey Mgk,
1 LHEDHEAZETVET,

Ny 7 7EEERE) #FEHALT. Ty K4

(4). GPT FR—

7o RTy b R—

JJ)L (POEG)

BERRHEFEF (GTETRGA iiF®D Low LAJLEEHE) (X PWM HAOmFENAMA4 2 E—F U RKEIZL

ER
2-26 FSP X% v U £{KH
g_adc0 ADC (r_adc)
Settings J0I74 (|
~ Common
fflinfo Parameter Checking Default (BSP)
~ Module g_adc0 ADC (r_adc)
~ General
MName g_adecl
Unit 0
Resolution 12-Bit
Alignment Right
Clear after read On
Maode Single Scan
Double-trigger Enabled (extended mode)
Input
w Interrupts
Normal/Group A Trigger Software
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback NULL
Scan End Interrupt Priority Disabled
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Intermupt Priority Disabled
Extra
Pins
2-27TADC FSA /XD FSPav 7445 L—Y 3y [1/4]
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g_adc0 ADC (r_adc)

pinlive |
~ Input
~ 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 Disabled
Reference Violtage control VREFHO/VREFH

Sentings
APl Info

OpNO0o0o00NO00D000000O0O0D0O0O0O00O0O00O000O00(RF

¥ Ooon

2-28ADC RS A4/N\DFSPa>749L— 3> [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) Group A cannot interrupt Group B
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

2-29ADC FSA4/\DFSPa> 749 L— 32 [3/4]
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Renesas Flexible Motor Control 1) — X

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 o
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

2-30ADC FZA4/\MFSP > 7«

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)
~ General
Name
Counter Bit Width
Channel
Maode
Period
Period Unit
Count Source
Outpuit
Input
~ 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

® 2-31 AGT KSA/NDFSPaY 2445 L—3 >
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Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings 70;‘??': E
v Common
ARinfo Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
~ Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timerQ
Channel &5
Mode (&) Triangle-Wave Asymmetric PWM (Mode 3)
Period (& 100.0
Period Unit (&) Microseconds
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

POEG Channel 0
SetHiZ
SetHiZ

(s Enabled

2-32GPT RSA4/A\OFSPaY 249 L—>3a Y

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings plalive] -}
v 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
ACMPHSD 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 K4/ \DFSPa> 7449 L—23>
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Renesas Flexible Motor Control 1) —XH

23 Y b T7HER

2.3.1

VIR T - T7AIVER
YILIITDIANEFET7AINERETRICRLET,

R 26 VI rOT T I74ILEFHER/2)

PE Y$ITITHLHE J740L "%
7
ra_cfg BEBEROaAV TS
oy
ra_gen HEIERDL R 2HRTE
B, A4 UBEHE
ra arm CMSIS V—xa—F
board R— FEERERER
fsp/inc/api bsp_api.h BSP APl £%
r_adc_api.h AD API B
r_elc_api.n(RA4T1,RA6T3,RAST1 OH) elc APl £%
r_ioport_api.h I/0 API %
r_poeg_api.h POEG APl E&
r_three_phase_api.h 3 8 PWM API %
r_timer_api.h 24< APl E&
r_transfer_api.h T—R % API B &
rm_motor_angle_api.h AE APIEE

rm_motor_api.h

E—4 APIEZ

rm_motor_current_api.h

EFRAIE API &

rm_motor_driver_api.h

E—HRFS54/\N API EX

rm_motor_position_api.h

SIEFIE APl EZE

rm_motor_speed_api.h

RE APl &

fsp/inc/instances

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

AD BEEE

r_agt.h

AGT B EEZ

r_elc.h(RA4T1,RAGT3,RA8T1 D H)

elc B :EEE

r_gpt_three_phase.h

3 PWMBEEES

r_gpth GPT EEEZ
r_ioport.h 110 BEEEE
r_poeg.h POEG BEE &

rm_motor_current.h

BERtHEEE SR

rm_motor_driver.h

E—2 FSAN\BEER

rm_motor_estimate.h £ TE IR R E T
rm_motor_sensorless.h oY L RFIEHEEESR
rm_motor_speed.h RHEBEER
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Renesas Flexible Motor Control 1) —XH

£ 27 VI b7 7+ ILETHER[2/2)

THIL | BT ITHILE T7AI e
7
fsp/lib 4T3V I774)
fsp/src bsp BSPEET A LA
r_adc_b/r_adc_b.c(RAGT2) AD FZ 4N
r_adc/r_adc.c(RA6T3,RA4T1.RA8T1)
r_agt/r_agt.c AGT FS 4\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 D &) elc FZ 43
r_gpt/r_gpt.c GPT FZ 4/
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM FS 4\
r_ioport/r_ioport.c /0 K5 AN
r_poeg/r_poeg.c POEG K54/
rm_motor_current/rm_motor_current.c ERHNE K Z 4\
rm_motor_current/rm_motor_current_library.h BREES 1 TS API
E&E
rm_motor_driver/rm_motor_driver.c E—FFSa4N
rm_motor_estimate.c AEHEE TN
rm_motor_estimate_library.h AEHEESA T API
T
rm_motor_sensorless.c LY LRE—R FSA
N
rm_motor_speed/rm_motor_speed.c REFIE RS A8
rm_motor_speed/rm_motor_speed_library.h BEHRES4 TS API
EE
src application/main mtr_main.h , mtr_main.c dA—HY AL UBEE

r_mtr_control_parameter.h

HENS A -2 ER

r_mtr_motor_parameter.h

E—ANTA—EEE

application/user_interface/ics

r_mtr_ics.h, r_mtr_ics.c

Analyzer Ul B:ER#E =

ICS2_RA6T2.h , ICS2_RA4T1.h,ICS2_RA6T3.h,
ICS2_RA8T1.h

Y—ILRBESATSY

ICS2_RA6T2.0, ICS2_RA4T1.0, ICS2_RABT3.0,
ICS2_RA8T1.0

Y—ILHREEEESE
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2.3.2 EOa— LR
YBUTIWYITRITTFDED A —IILERER 2-34I2RLET,

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 ]
\_ W,

§ Y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N\
MCU Module
[ADC] [AGT] [GPT] [POEG]
L
§ y
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
2-34 EDa1—/)LEK
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24 YITPDITARYY
RKURTFLDY I bz 7EREHETRICRLET,
R 28 LY LARY MILEIEY T b9 7 EREH

JHHE

RE

HEAR

R bLEIE

T3 HlERAR/AF L

SW1DLALIZKYHE
F =% Renesas Motor Workbench /5 A 1

B FRABLIE R

oy LR

ANBE

DC 24V

A o0y AR

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

F v 1) 7 (PWM)ERE

10 [kHZ](¥F+ 1) 7 EH : 100 [us])

TYyREAL

2 [us]

HEBAL(ER

RA6T2: 100 [us]
RA6T3: 100 [us]
RA4T1: 200 [us]
RA8T1: 100 [us]

HEBARERE - L)

RABT2: 1000 [us]
RABT3: 1000 [us]
RA4T1: 2000 [us]
RA8T1: 1000 [us]

[B] 855 B £ BE CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

=12 L. 500 [rpmA FILEEA— T IL— T TERES
ZHIERERBRE EiRHEZR : 300 [Hz]

HEFIER : 5 [Hz]
FEBEHTE R : 1000 [Hz]
[EHER : 50 [Hz]

3 A SRBILERTE

R#EELARIL | Optimize more(-02) (77 # )L F &)

REEfFLmE

UTOWTIODEHDE., E—2HEESHNO6 X)EFTIT1TI2T 2
1. BHEDOERAM 3.54(=1.67*sqrt(2)*1.5) [A]%BB(ERFIHE L TER)
2.4 vN—S BREEN 60 [VIZBB(ERHEHEATER)
3.4 VvN—SBREBEM 8[VIKE(ERHIEEE TER)
4. [BI¥REREAY 4500 [rpm] % 238 (B R 1 1E B £ T BE1R)

HERD S DBERGHIES ZRE LI5S, PWMEARFENAA VE—F U RIZT D
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2.5 EB|YAAELINERL
RKORTLTERALTWAEIYAHEBEIEGKZFTRICRLET,
x® 2-9 Y AHESIERL

&Y A H BrE fnzE
LAJL
15 Min
14
13
12
11
10 AGTO INT
HERIEE Y AAHNIE
9
8
7
6
5 GPT4 COUNTER OVERFLOW(RAG6T2)
GPT1 COUNTER OVERFLOW (RA4T1,RA6T3)
GPT5 COUNTER OVERFLOW (RA8T1)
GPT #—/A\—20—(PWM LW)E|Y AH
4
3
2
1
0 POEG3 EVENT(RA6T2)
v POEG1 EVENT(RA4T1,RA6T3)
POEGO EVENT(RAST1)
Max BERREEYAH
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 ElYiA#a> T4 L—2 3>
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) aguint st
1 GPT1 COUNTER OVERFLOW (Overflow) gpt_counter_overflow_ist
2 POEGT EVENT (Port Output disable interupt B) poeg_event_isr
2-36 RAAT1/RA6T3 FSP &Y A#a>v 74— 3>
Allocations
Interrupt  Event ISR
0 POEGO EVENT (Port Qutput disable interrupt A) poeg_event_isr
1 AGT1 INT (AGT interrupt) agr_imt_jisr
2 GPT2 COUNTER OVERFLOW (Overflow) gpt_counter_overflow_isr
2-37 RA8T1FSP &Y A#a T4 L—ay
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3. ®lfEY 7 bz 7EREA
ARORTLOHIEMERRIZDOWTERBEALET,

3.1 HIHAE

311 E—4iEFELE
E—2DiEE & F1EIX. Renesas Motor Workbench M 5D AN EIESWI ASDAAITE > THIFIL E
ERS

SW1 IZIFAAR— FAEIY HTHh, "High'LRILDEERE—FRAS v FHABEINTINS &I
L. LowWLAILDEZITET—32FBLTHEHHLET,

3.1.2 ADZ%i#r

(1). E—2 EEmEEES]
(2). E—2EEmERERES
E—4 OEEREEESEIX Renesas Motor Workbench m™ 5 DA A FE =% VR1 OHAE(7F O S{E)%E AD

EMTHIEICK>TRELES, ADEHEINT- VR DEX. UTORDKSIZ, EEEEEEREELT
ERLES.

[}
[}

x® 3-1 EEERERTEOLRL

= Lt
(¥551E : A/D THE)
cw 0 [rpm]~2400[rpm] : 0800H~0FFFH
EBlinEEERE
CCW | 0 [rpm]~2400[rpm] : 07FFH~0000H

3). 41 VN—SBRERE

UTODRDESIZA VN—4BREXTZAELET ., EREDELLAER - EETHRE(EERILPWM
FL)FERALED,

x 32 A NS BREETOLHL

Lt
(€4 VN—32 BREIE : AD ZH{E)

IHH

A VN—SBIREE 0[V]~73.26 [V] : 0000H~OFFFH

(4). U, V. WHER
UTORDESIZ, UM, VHE. WHERZRELEY.
% 3-3U. V. WHERODEHL
EHLL
(U#E. V4. WHEER : AD ZiaiE)

-8.25 [A]~8.25 [A] : 0000H~OFFFH *
B fE=(3.3V—1.65V)+(0.010hm x 20)=8.25A

IHH

U#. VA, WHER
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3.1.3 ZiHh

RKORTLTIE, E=F~DANBEIE/NILAIEERR (PWM) IZ&>TERLES . KEDa2—ILT
[X. PWMDuty LkEBEHZ1TWET, T, EEFBAERZLITA-OI1C, ERETo-EFEFHATEE
ERS

(@) EFKRKZER
TREMZLUTOLIICEELET .

v
Mm="F

m: ZEf & V ESEERE E:AMVN\—4BRET

(b) ZEREANY MILER

KAHBRBAE—2DORY FLGIEICENT, —BRHICHTEOEHEEEESERERBKICERLES, &
AN, EDFEPWMEHD-ODOERKE LTEATHE. ERICE—ZICHMENSBEEDA /13—
S EHREEICHT OEEFARIHREAEERETHRK86.7[%]EB>TLFEVEY, £2T. TaERITHD
FOCHEEBEEEREORKELR/MENOTFIEEZFEHL., ThoZZHEEEFEIOCBRELEZIDEE
FRELTHERALET, TORE. TRAKOBKRREBEI2EL4Y ., REABEEEZOFEICEERNARG

100[%] &Y FT,
V. 4 1
1=V |+AV |1
244 V, 1

AV = — e o= max(Ve, Vo, Vi s Vinin = min{%, Y, %)

V,,V, :UV,WHEEESE
V, : PWM %A U VW HEEEREZERRK)

)
!
v

A
Vi, V;

TREMZLUTOLIICEELET .

m: ZFE V' PWMAERARELER S E: A o \— X B#EE
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3.1.4 HREEB

BMNIZHYTINY I R Iz T7IZHEITHREBBRIZRLET., Y2 TILY T b7 TR,
MODE] IC& YIRELZEELET .

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 BB LARY FLFHIEY 7 by 7 DKEBEE

(1) SYSTEM MODE

SATLHEREEFRLET, E1RY MEVENT)OEAIZLY ., REABERLET., VATLOH
YEIREE(X, E—4BERENZ1E (INACTIVE) . E—4EFE) (ACTIVE) . EEIKEE (ERROR) MH Y F

-a-o
(2) EVENT

# SYSTEM MODE H(Z EVENT AA%4$ & . €D EVENT [T > T, Y XA TLEBFRELSR 3-1
POROKIZERLET, HEEVENT ORAZEREITRELGYET,

#* 3-4EVENT —&

ARV A

RAEZER

STOP

A—HY—REICEYRELET

RUN

A—HBEICKYRELET

ERROR

VATLNEEEBRH LI EEITRELFET

RESET

A—H—BEICKYREELFES
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3.1.5 RENAE

BTV T b7 OREEHHARTEZR 3-2I1CRLET., dEHER. q#ER. EETNAETIDIESIE
EEBIEHISHICE>TE—FZavrO—ILLTWLET,

lq reference status

MOTOR_SPEED_ID }

MOTOR_SPEED_ID_CONST

MOTOR_SPEED MOTOR_SPEED_ID

_UP(0) 1) _ID_DOWN (2) _ZERO_CONST (3)
. MOTOR_SPEED_IQ_ZERO_CONST MOTOR_SPEED_IQ_ MOTOR_SPEED_IQ_SPEED
lq reference status (0) AUTO_ADJ (2) _PLOUTPUT (1)
Speed reference status | MOTOR. _OSPCECEND§1S'T0E)§ MOTOR_SPEED(_ZS;PEED_CHANGE
» _ i ‘ ‘
lq reference [A] A } | |
| |
lareferenceduring | 1 | |
open-loop control I ; }
| | |
|
} I I
} } } 14=0 control
0 i ; } } >
Iy reference [A] } } } t[s]
I I
1 ! !
} } } speed Pl output
| |
I ! !
| |
| I
l | |
0 y ! ‘ >
Speed reference [rad/s] | } | | t[s]
I ! !
|
Target speed reference | —————————— }— ———————————————————————————————— Fm—————————— 7‘ —
I |
Reference speed threshold } | |
forsensorless switchcontrol| ~~ ~~ ~ 7" T 77 }7 777777777777777777777777777 | }
I ! !
I ! !
I ! !
| |
| ‘ ‘ _
0  ——. -
Sensorless Switching Transition t[s]
v S 4 2 o
3-2 EUHLAARY MLHIEY T b 7 OIRBHEAS
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3.1.6 {REEHLEE

AORTLTER, UTOIS—RKEZEFEL, TATINDBEICRSFIEEEEZRERLTLET, REMEEIC
BHLHHREMEEFR 35 FZSBL TS,

- BERIS—
N—FOzT7HhbDRAFLEFSEERBRE)IZLY. PWMEBAHIHEFENAMA VE—F O RIKREIZL
9,

Fr. BERERAHTUME. VHE. WHERZEHRL. BER@EER I v MEZBB)ZRH LK
2. BRFLLFI (VI bz 7).

- @BEETS—
BEEERBAHTA ON—42BRETZEFRL. BEX@BERXY = v MEZER)ZEE LK, REE
ELFET, BEEY I v METBREEBROEREDREEZZEE L THRELETT,

- EEEIS—
BEEXEREH T, VN—2BRETEERL. BEX(UEEEY = v MEZ TR -=I5E)EHRH L1=F
2, BREFELLET, BEXY I v MEFRERIEROIERENREEZEZEEBLTHELLETT,

- EEREET S —
EEEEERRAATEEZEERL, ZEY Iy MEZHEBLEER., BRFELLET,

R 35 FEORTLIREMEESRTE

I5— FfE R A
BERIT— BERYZ Y ME [A] 3.54 | T EHA
BEEILT— BEXE) 2y ME [V] 60 | & i il fE B HA
EEETS— EEEY T v ME [V] 8 | ERHIEEHA
BEmRET S — RE) 2y ME [rpm] 4500 | ERHI1EEHEA
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317 1y FMERBERATEAE
HUTINY IOz F7TRHWS 120 Yy MERICKDAERAESEIZOLWTHBEALET,

3171 1 ox Y MERERAEZAI VY

Point A to measure current

LARHE "ih

Up PO i L i L Point B to measure current

1 N oy

& | UN{ o‘:EI wq OFF
W | )

W —

3-3 1M PWM REE (Bl : 7Ta1—7 4 K/NMEER W>V>U)

HUTNWNY T I F7TIEGPTAZy FEAWT, #HEPWME—FTOTY K2 A LfHE=4PWM H
HIZE2HEETo>TOET, X 3-3 I12H# PWM QKR (Bl - Ta—F ¢« K/NDEE W>V>U) #RLE
T,

RDARA Y FATIEET—LOWHDAHFHNON LTWBRELLZYET, COE. 1 v MERIZHEAQ
SEFR(de)E WAAER(IW)IE Ide=lw E WS BERIZEY ET,

HOARA > kB TIRF7—LAD UMEOAHON LTWAKELZYET, SO, Idc & URER(U)
Idc=-lu & WS BRIZAHZY FT,

BRYUD1HETHD VHEERIVEFILERY JDOE—FBZFZRAWNT Iv=-lu-lw L ETTTEET,
T, HORA VA, BIZBHFR 1%y MERICENTWAEREZNE T A2 ENHENIE. =48

DEREF/HEMNHEKFET,

LEROBIET 2—T 4 DRNEFEAWSVSU LG BHHETY, PWM OEHAZEILITHWVDZDOKRNMERIE6
NE—VDBAEDOENRET S LERYET, KA FA B TREHESERER NN —VIZH-T
HEDBERMEILLETDT, TRITEDVEZHADEYHTHABEELRYES, Ta—TAERETH

BETZOXNMIREIN>TNEINDT, TRIZEDVWTHRELE-ERECOKRB~DEY U TEZIVIRZ S
CENEBEE O TUVET,
£ 36 Ta—T4NF—2EHEER

Duty pattern Point A Point B

W>VvV>U lw -lu

W>uU>V lw -lv

V>W>U Iv -lu

V>U>W Iv -lw

uUu>ws>V lu -lv

Uu>v>w lu -lw
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3172 1oxv Y FMERERANTERE

BATAICTRLEHRICT v Y MERICBITAERAIEEITIHBE. ADIVN—3DEBRIAZI VT %
PWM DT 1—T A REICH-THIET Z2HENFYEST, YU TIWY TR I 7 TIEGPTEY 2 —ILD
GTADTRA, U GTADTRB LY XA & GTCNT Ao o2 EDaAVRTI Y FIZ& D AID EIRBBREREEE

ICEYIhZEZEBELTWET,

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 Qutput 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

B 3-4 GPT ADC kY #E&E

3173 Ta—T 4

3.1.7.1 [SRLEHRGEE A S U TAERERSIBEE1 Vv MERICKDBRBEZITI CEMNHEET
S BERO PWM Ta—T 1 DFREEHITE > TITAD EBRICHIGRENHEREELG VA, ELSER
1'§’¢'—Hy ST D ENHEKRFRA, 54 IV ITAERBELGOEHICELTUTO2 DOXIEERELTHY

353—0

(1). 2 DDHEOYYBZZA I VT HGE

fEL TSR

2DODHEDUIYVBZZ A S U UMEELTWTAD Z0OADBEAEREELZWVEEIC. PWM O

Ta—TAREEEY., EMoUIYBLLIHEDUVIRZ 2 A 2 2T % AD RIRICHELREHS

CETERMBHMEHERLET,

MEAANT LT
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(2). B4 2T BENRARELGES

FERDOBEIZPWM DY YZ A I VT2 BREEEIGEICTa—T 4 MNEL. PWM DX+ 1) 7EED
REICEZELTLESIBRLSGEREIZAAI VI EZEESELEAHEFREA, COBRBBEEIEREMNIC
MWMEGEERDDT, PNMOYIYBRZ A S 003+ ) TRMORRICEDBFRICERARICHRENTS
LDELTVET,

Carriercycle | _—
U [l

\Y

AL

“expand

1]

[
o

35 Fa—T a4

318 AD +YA
AD RYHBERFXY T IL—TDEA405%FRLET,

Timer start 100us

50us

GTADTRB GTADTRB GTADTRB

GTADTRA GTADTRA \GTADTRA
Carrier cycle \ ADC trigge \4 ADC trigger, ADC trigge
from GPT from GPT

/ from GPT

ADC trigger ADC trigger ADC trigger
from GPT from GPT from GPT

v

Scan 0 Scan 0
AD conversion AD conversion

1l = 11 - i] s
Motor control routine I I
\ Scan 1 \ Scan 1 \ Scan 1

AD conversion AD conversion AD conversion

36 AD FUHBAZUT
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32 wUYLAANY hILHIEY T box 7RI
BTNV T RO TIEFHHELEE, EIZ 100us|EEE YAHE . 1[ms]RHEIYAHD 2 DOEY
AHIZEYHERESATOET, B 37, B 3-8I2HD & 31, FEE#HREA 100[us]BMEI-RITSh H0E
T, EWREH 1ms]AHBISETINDIRBIZHYET,

Speed control Process

’

Open-loop to Sensorless
Switching Control

A A A

________

Carrier Interrupt Process

g g g sy

’
|
. | +ovg d v v
i ® |, q 4, Voltage |4}
P k= o ! i % | | Current A Vy eror i’; PWM
iq*=0 —T—)O 1] g 1 Pl + s Voltage V—> Compen [y
-‘,—)O/O_ﬁ_ | + Limit F» /UVW % -sation [~
o ___h A A
iq* : : it ia Vq** vt 9 :
| | Decoupling
| : Control
: 1 A A& | (2
\ | ig* | 14| w*] A ia
! l $—1da /| idc
| . <
1 ! iq
|
| N uvw
. | - + Vq' [ Ve
w 0 t .—?_
e
W,
N oo | oM | ¥ VYV
Vol
Openloop H €q | BEME
Damping | Observer
Control 1 N
Y
L
T e
! T pa ]

N e e e e e —————— ——————————

________________________

Speed control Process -

-

___________

1 1
1 \ 1
| | ig* ! + V, V,
| i L —— ] . da [y Voltage g
q error
o> Flux- . v.
: w* Sp:led > weakl(le:ing : lq : C“fpfle"t + Vv Compen 'VV> P
! ] a—:—» T > /UVW %) -sation [~
|
| A \ . A v Jok
A 7
| Wrrr WrrF T iq IdT | : Iq| la q d o
: T \ Decoupling
| ! \ Control
]
! 9 X A A e
v A A .
| H 1 ig* | ia*| w*] o
: Speed | : dq P ide
H LPF ! H i <
q
: ' ! - uw
1 H + Vq'| va'l
1
] i | 8 Yy VYYY
1 " 1
1 1
I X | W | Angle & Speed | A0 BEMF
! T i < Observer
1 1 1
1 1
\ ,' \

X 3-8 ToHYLARNY RMLEHEIEEK IOy Y R(t 29 L X )
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x 3-7 ERHIEHEAYEYAHBEBARTEK—E(1/4)

T74IL%A

E#%

PRSI

mtr_main.c

mtr_callback_event

A7 : (motor _callback_args_t *) p_args
I A=y YBEBUST A =2 T—4
Hh: %Gl

oY LREEHI—ILINY Y
Bk

rm_motor_sensorless.c

rm_motor_sensorless_current_callback

A7 : (motor_current_callback_args_t *) p_args
I A=Wy VBEBUS A =8 T—4

Hh: %Gl

REHHOE D EERHBD
AAIZEY +

RM_MOTOR_SENSORLESS_ErrorCheck

AF1: (motor_ctrl_t * const) p_ctrl /| E— 2 HIHEEERKRAS > 4%
(uint16_t * const) p_error / E—4 T 5—{&#Rk

H: fsp_err_t/ BAMETHER

IS—FxIvy

rm_motor_sensorless_copy_speed_current

A 71 : (motor_speed_output_t *) st_output / REFIEE AT —4
(motor_current_input_t *) st_input/ BIRHEIEA DT —4

HA: &L

REHENT—2ZERAA
F—ARZaEF—

rm_motor_driver.c

rm_motor_driver_1shunt_cyclic

A A : (timer_callback_args_t *) p_args
[ A=Wy ARG A =2 T—4
HAh: &L

E—H RS4R3 — Ly y
%% (GPT #—/N—70O—
(PWM )& YA & i 3=
(100[us]E#EE) )

rm_motor_driver_1shunt_current_get

A7 : (motor_driver_instance_ctrl_t*)p_ctrl/ E—% K54 /84 VR
AR

HAh: %L

ADZEBRT—2EmMT (1 0%
Y HERIZESZHEER SR
BE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t * const) p_ctrl/ E—% K5 A /&l Sk
Ra 24

(uint8_t * const) p_flag_offset/ BiA 7ty MRETET 73545

Hh o fsp_err_t/ BASREITHR

BRA 7y MEZRIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A A : (motor_driver_ctrl_t * const) p_ctrl/ E—42 K54 /&
0

(float const) u_voltage / U 8 EE

(float const) v_voltage / V &

(float const) w_voltage / W #EE

HA o fsp_err t/ BA%EITHRE

PWM 72 —7 « S EADRE
Er—82HE

rm_motor_driver_1shunt_modulation

A7 : (motor_driver_instance_ctrl_t*)p_ctrl/ E—% KSA4 /84 VR
2R

HAh:%HL

PWM ZHDRIT (FARLIER
E.RUBHET1—T 1 LEKF
20)
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x 3-8 BRHIEHEAYE Y AHBEBARTEK—E(2/4)

744

E#%

PRSI

rm_motor_driver.c

rm_motor_driver_mod_run

A 71 : (motor_driver_instance_ctrl_t*) p_ctrl /| E—% K54 /84 VR
BUR

(const float *) p_f4_v_in/ AW=MHEE

(float *) p_f4_duty out/ HAT 1 —TF «
HAh: &L

ANZHERE WA KR—3) »
ETaA—TAYAIILEHE

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t*) p_ctrl /| E—% K54/ (VR
AR

(float) f_duty u/UMT a1 —T«

(float) f_duty v/V#Ta1—T 4

(float) f_duty w/W HTa1—T+«

H: fsp_err_t/ BAMETHER

PWM F1—7 1§

K
il

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t*const)p_ctrl/ E—42 K54/ xa>
o—LJavy

(motor_driver_current_get_t * const) p_current_get/ B T—4

HA:fsp_err t/ BABKETHSE

A&, Vdc. Va_max T—4%
W&

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
[ A=Wy JBEBNS A =8 T—4

Hh: %Gl

B A

RM_MOTOR_CURRENT_ParameterSet

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

HiA: fsp_err_t/ BABERTHE

BREEMANT—5 £HE

RM_MOTOR_CURRENT_CurrentSet

A A : (motor_current_ctrl_t * const) p_ctrl / EFREIEE SRR 4
(motor_current_input_current_t const * const) p_st_current/ A > 7
FERT—4

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

HA: fsp_err_t/ BAETHER

diq MOBHEBEDT—5 %

nes
ax &

RM_MOTOR_CURRENT_CurrentGet

A A : (motor_current_ctrl_t * const) p_ctrl / EFREI &SRR 4
(float * const) p_id / Bx#g L1z d EREFRA~DRA >4

(float * const) p_iq / B#G L1z q EHETR~ADRA >4

HA o fsp_err_t/ BA¥ETHER

d/g BEREMIF

motor_current_transform_uvw_dq_abs
A7 : (const float) f_angle / EI#xfAEE
(const float *) f_uvw / UVW #8R4 > 4
(float *) f_dq / dq #7K1 > &
HA:HL

UVW — dq EEAZEZH(iaxtZ
#)
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x 3-9 ERHIHEAYE Y AHBEBARTEK—E(3/4)

744

E#%

PRSI

rm_motor_current.c

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

HA: &L

ERFHORABEICE TS
AEEEIOER

RM_MOTOR_CURRENT_SpeedPhaseSet

A7 : (motor_current_ctrl_t * const) p_ctrl / B FIEEEAKNR A >4
(float const) speed/ [EI5EEE

(float const) phase / fii48

HA o fsp_err_t/ BA#%ETHR

EREREEOD—F—HET—
RERE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / B FIEEEAKNR A >4
(float const) id_reference / d S ERIES

(float const)iq_reference / q BE g4

HA o fsp_err_t/ BA#%ETHR

RM_MOTOR_CURRENT_PhaseVoltageGet
A7 : (motor_current_ctrl_t * const) p_ctrl / BRI HEEARA >4
(motor_current_get_voltage_t * const) p_voltage /| BRRIBEET—4

HA o fsp_err t/ BASIETHR

RESN-AEXZZRE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t*)p_ctrl / EjRA v A2 XY
ra—JL

HAh: &L

ERART LAY FEER
DERRY ML LGHAERE
Ry MLEFE

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

Pl it

motor_current_limit_abs

AN : (float) f4_value/ 2—4"y FDIE
(float) f4_limit_value / #IFRfE

H 5 : float/ IR L7={E

HEHE D IR

motor_current_decoupling

A A : (motor_current_instance_ctrl_t*)p_ctrl / BRHIHA VX4 Y
A

(float) f_speed_rad / [E1%5:EEE

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

Hh: %Gl

TS HIE

motor_current_voltage_limit
A A : (motor_current_instance_ctrl_t *) p_ctrl/ EFHFEA X2 2R
HAh: kL

BEAY MILOFIR
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& 3-10 BRHEHELAZ Y AABBAERITER—E(4/4)

T774I4%A

E#%

PRSI

rm_motor_current.c

motor_current_transform_dqg_uvw_abs
A7 : (constfloat) f_angle / [El%x R
(const float *) f_dq / dq Bk > &
(float *) f_uvw / UVW #87RA > 4

HA: &L

dqg — UVW EEfZZE#(MxtE
#)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &E
BEMET—4

(float*)p_f4_v_array/ V77 LV AERE

(float *) p_f4_i_array/ ') 77 LV RER

(float) f4_vdc /| BHREE

HAh:%HL

BEEREME

rm_motor_estimate.c

RM_MOTOR_ESTIMATE_FlagPiCtriSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / & E #lEH#&EAR A >4
(uint32_t const) flag_pi / Pl #l#IRTH 755

Hh o fsp_err_t/ BASREITHR

PI HIIRITD 75 T & H/E

RM_MOTOR_ESTIMATE_SpeedSet

A7 : (motor_angle_ctrl_t * const) p_ctrl / & E#I|EH#&EAR A >4
(float const) speed_ctrl / 1) 7 7 L > R [EE5EE

(float const) damp_speed / & > E > 4 B#5EEE

HH:fsp_err t/ BAEITHRSR

REFREHRTE

RM_MOTOR_ESTIMATE_CurrentSet
A A : (motor_angle_ctrl_t * const) p_ctrl / fEHIfEEEARRA >4
(motor_angle_current_t * const) p_st_current/ ERT—%
(motor_angle_voltage_reference_t * const) p_st_voltage / B T—4%

HFA: fsp_err_t/ BASETHR

dig MDEBERT—52 L BEES
B % RE

RM_MOTOR_ESTIMATE_AngleSpeedGet
A7 : (motor_angle_ctrl_t * const) p_ctrl / & E I EH#&EAR A >4
(float * const) p_angle / AET—#%

(float * const) p_speed / EET—4

(float * const) p_phase_err/ {i#fiR=5T—4

HH:fsp_err t/ BAEITHRSR

O—5—NAEELRERREE
mE

RM_MOTOR_ESTIMATE_EstimatedComponentGet

A7 : (motor_angle_ctrl_t * const) p_ctrl / & E #I|EH#&EAR A >4
(float * const) p_ed / #£3E d EARL S5

(float * const) p_eq / #E q EHAL S

A fsp_err t/ FAETHESR

d/q BRL S DI TE B Z BTG

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

AR : (three_phase_ctrl_t * const) p_ctrl / =484 A < &I &S AR A
v

(three_phase_duty_cycle_t * const) p_duty cycle/ BRET 1 —FT 1Y
4TI

HA o fsp_err_t/ BA¥EITHER

BRAIDT1—TFT14H4Y
JUERTE

RO1AN6840JJ0110 Rev.1.10

2024.1.23

RENESAS

Page 52 of 82




KAWEBERBE—2DE Y LARY LI

-1y MERERBKRHE AR Renesas Flexible Motor Control 1) — XA

x 3-11 EEFEELHAE Y AABBAERITER—E(1/2)

H o uint16_t/ ZiafE

T7A4IL% EEE PUBES S
mtr_callback_event oY LRFIEa—ILNy Y
A : (motor_ callback_args_t *) p_args Bk
I A=Wy YBEBUST A—ET—4
mtr_main.c HAh: AL
get_vr1 VR1 @ A/D ZH#{EERF
AHB:HL

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

A A : (motor_current_ctrl_t * const) p_ctrl / ERa > ba—)LT Oy
v

(motor_current_output _t * const) p_st_output /EFH AT —4%

HA o fsp_err t/ BAREITHRE

BTG A S EE S A D
TR EWE

rm_motor_sensorless.c

rm_motor_sensorless_speed_callback

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

HAh: 4L

FEHIEI—IL/NY Y BER

rm_motor_sensorless_copy_current_speed

A A : (motor_current_output_t *) st_output/ BFRHAT—4
(motor_speed_input_t *) st_input / EEAHNT—4%
HAh:%HL

BRENT—2ZEEAN
F—ARIZaEF—

rm_motor_speed.c

rm_motor_speed_cyclic

A7 (timer_callback_args_t*)p_args/ a—JL/\w H BE#/F5 A —
AT—4

HA: &L

REFHOEAHREE (247
B Y SAHBREDIEUH L)

RM_MOTOR_SPEED_ParameterSet

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

(motor_speed_input_t const * const) p_st_input/ FEA N/ A —
e

HA o fsp_err t/ BA%EITHRE

BREANNT AR ERE

RM_MOTOR_SPEED_SpeedControl

A A : (motor_speed_ctrl_t* const)p_ctrl/ E—4FEEI Y bO—JL
Javy

i fsp_err t/ BAMETHE

dlg ERIEREEE (RE
FED AL TOER)

rm_motor_speed_set_speed_ref

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

HA:float/ Y77 LU REE

REETBEEENR

rm_motor_speed_set_iq_ref

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

A float/q@h) 77 LU RER

qHMOBRIESEZEH

rm_motor_speed_set_id_ref

A7 : (motor_speed_instance_ctrl_t*) p_ctrl /| E—4&EEA VR4
R

HA:float/d&@') 77 LU RER

dBMOEREFEZEH

RM_MOTOR_SPEED_ParameterGet

A A : (motor_speed_ctrl_t* const)p_ctrl/ E—FFEEI Y O—)L
Javy

(motor_speed_output_t * const) p_st_output/ EEHAT—4

A fsp_err_t/ BA¥ETHER

HEFEOHN/NFA—2%
mis
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T74ILA R4 pUBERVE S
rm_motor_speed_first_order_Ipf —R LPF 4038

AJ1: (motor_speed_Ipf_t*) p_Ipf/ —% LPF #&& kR« v 4
(float) f_input/ AQF—4%
Hh:float/ 74 ILE—ROT—4

rm_motor_speed_fluxwkn_set_vamax RABEEANY MLERTE
A : (motor_speed_flux_weakening_t *) p_fluxwkn / 33 isiEE
N

(float) f4_va_max/ RKXEEAY kL

librm_motor_speed.a WA AL

rm_motor_speed_fluxwkn_run O R FIHELT
A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 55 MR IEE
e

(float) f4_speed_rad /| E—4% BRI EE

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

(float *) p_f4_idg_ref /diq ') 7 7 LV R &

Hh: &L
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3.3 Contents of control

3.3.1 Configuration Options
E—2RAEUYLARY MLFIHED 2 —ILOERF T 3 ~I&. RA Configurator A L TR TEE

T, BEEINA T3 oEa— FOEREEIC hal_datac [CEBMICRBENES, AT 3 8 EREE
[T, ZDFEF 313 [CHBEHEL TLVET,

# 3-13 Configuration Options (rm_motor_sensorless.h)

T avs S

Limit of over current (A) HERNCDEFBZDE. PWM B AR— AL TIZHRES
nEJ,

Limit of over voltage (V) BIREENCOEZEZ S L. PWM HAR— EOBF TIZEE
SNnEY,

Limit of over speed (rpm) EEmEENCDIEEZBZ 5 E. PWM EAR— FAF TIZRTE
SINFET,

Limit of over speed (rpm) BREENCDEZTES E. PWMHAR— EBF TIZHE
SNFET,

% 3-14 Configuration Options #HAE (rm_motor_sensorless.h)

T avsg RA6T2 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 over speed (rpm) 8.0 8.0 8.0 8.0

3.3.2 Configuration Options for included modules
E—AAEUHLARY FLHEIEES 2 —LIZIK, RTFOEDa2—INEEFNET,

= Current Module
- Speed Module
- Angle Module

» Driver Module

Tl INBDED 31—V, BV LARY MLEEHIED a—ILER CEBRNS A =2 DBHYET,

TR EREBEUTORITRLET,
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% 315 BRA T3

Configuration Options (rm_motor_current.h)

TT a3 ZES
General | Shunt type /‘V_f HE_E?EED( PRLTRERRE
TITINEERLETS,

General | Current control decimation ERHHE LRG| = E%K
General | PWM carrier frequency (kHz) PWM & |) 7 BIK# [kHZ]
General | Input voltage (V) ARERE [V]

. YU TIVBRBEDED ESHEER
General | Sample delay compensation L, i‘d‘o
General | Period magnification value EREMHIERF O EHAE R

. @.Eu,~§*ﬁ1ﬁo)ﬁxj]/mxj]EL?R LFE
General | Voltage error compensation +.

General | Voltage error compensation table of voltage 1 | BEDEEREHMIET—JIL 1
General | Voltage error compensation table of voltage 2 | BENDEEREMIET—IIL 2
General | Voltage error compensation table of voltage 3 | EEDEEREMET—TIIL 3
General | Voltage error compensation table of voltage 4 | BEDEEXREMIET—JIL 4
General | Voltage error compensation table of voltage 5 | BEDEEXREMIET—IIL5
General | Voltage error compensation table of current 1 BROBEEREMET—TIL1
General | Voltage error compensation table of current 2 | B EBEEREMIET—IIL 2
General | Voltage error compensation table of current 3 | B EEREMIET—IIL 3
General | Voltage error compensation table of current 4 BROBEEREBET—TILA
General | Voltage error compensation table of current 5 BROEEREBET—IILS

Design Parameter | Current Pl loop omega ERHHREFTR K Hz)
Design Parameter | Current Pl loop zeta ERHFHREE R
Motor Parameter | Pole pairs TR
Motor Parameter | Resistance (ohm) 1 [ohm].
Motor Parameter | Inductance of d-axis (H) dehq V202V R [H].
Motor Parameter | Inductance of g-axis (H) qEA VAU A VR [H]
Motor Parameter | Permanent magnetic flux (Wb) W&R [Wb].
Motor Parameter | Rotor inertia (kgm”2) 14— % [kgm”2].
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# 3-16 Configuration Options #HAE (rm_motor_current_h)

A 2 RABT2 RA4T1 RABT3 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 0477 0477 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

EEFEABEL T3y

Configuration Options (rm_motor_speed.h)

FFavs

Common | Position support

L& il {1 °] 258 4R

General | Speed control period (sec)

1R FE il 10 B #A[sec]

General | Step of speed climbing (rpm)

REEEDR T v TflE[rpm], MR & FET
COEICK>TEEZHBELET,

General | Maximum rotational speed (rpm)

RRNRE [rpm]

General | Speed LPF omega

HE LPF BB ERE [Hz]

General | Limit of g-axis current (A)

qEERY IV L [A]

General | Step of speed feedback at open-loop

F—ToN—THERTRERT Y J3EHE
EIIxY 28N EHRE)

General | Natural frequency

NELREA T —/\OEF R

General | Open-loop damping

F—ToIN—THFE D THIEHODER

General | Flux weakening

55 H BEER |1 D4R

General | Torque compensation for sensorless transition

oY LAY Y B ZHIEDER

General | Speed observer

REF TH—N\LEOED EHERRL
EXER

General | Selection of speed observer

BREF IV —N\OBEEERLEYS,

General | Control method

Y FA—I)LAKDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

dBERESEMER T v T [A/msec]

Open-Loop | Step of d-axis current descending

dBMERERERERT Y 7 [A/msec]

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

qQEHERERERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T 2 —THlEE d MERERE [A]

Open-Loop | Threshold of speed control descending

d BEFE T ERE MR EErpm]

Open-Loop | Threshold of speed control climbing

d SERIEFEMERFIGERE [rpm]

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

Y LAYY B ZNIEER [s]

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

Y LKLY B X AR ARE(ES
£) [deg]

Design parameter | Speed Pl loop omega

EEHHREHR K [Hz]

Design parameter | Speed Pl loop zeta

B H R E R

Design parameter | Estimated d-axis HPF omega

d BFERERE HPF h v A JREIES [Hz]

Design parameter | Open-loop damping zeta

F—TN—THE U ETHIHBERS

Design parameter | Cutoff frequency of phase error LPF

BRIHAERE LPF v b4 JAKE [Hz]

Design parameter | Speed observer omega

BEA TS —\Hy b4 TEEE [H]

Design parameter | Speed observer zeta

BREF THF—NEERE

Motor Parameter | Pole pairs

ESE

Motor Parameter | Resistance (ohm)

i1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#4 5942 2R [H]

Motor Parameter | Inductance of g-axis (H)

qEA U F IR VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

B4R [Wb]

Motor Parameter | Rotor inertia (kgm*2)

{F = kgm'2]
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% 3-18 Configuration Options #N#ifE (rm_motor_speed.h)

T7avsa RAGT2 RA4T1 RAGT3 RA8T1
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
I(gigeral | Step of speed feedback at open- 0.2 0.2 0.2 0.2
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 pompensahon 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 - - - -
O_pen_-Loop | Step of d-axis current 06 12 06 06
climbing
Open-Lo_op | Step of d-axis current 06 192 06 06
descending
Open-Lo_op | S’Fep 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 0.025 0025 0025 0025
BEMF (sec)
Ope?n-Loop | Phase er_ror(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 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 0.01119 001119 0.01119 001119
flux (Wb)
Motor Parameter | Rotor inertia (kgm*2) 0.000003666 | 0.000003666 | 0.000003666 0.000003666
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* 319 BRA T3

Configuration Options (rm_motor_ estimate.h)
TT7 a4 SES

Motor Parameter | Pole pairs TR

Motor Parameter | Resistance (ohm) £ [ohm]

Motor Parameter | Inductance of d-axis (H) def/ U F U2 VR [H]

Motor Parameter | Inductance of g-axis (H) q#hA FU AR [H]

Motor Parameter | Permanent magnetic flux (Wb) | B3R [Wh]

Motor Parameter | Rotor inertia (kgm”2) A4 F—2 % [kgm”2]

Motor Parameter | Nominal current (Arms) AER[ArmS]

Openloop damping F—ToN—TFETHIHDER

Natural frequency of BEMF observer FEBEHTE RE A EIRM(Hz

Damping ratio of BEMF observer FEETHEREZGH

Natural frequency of PLL Speed estimate loop L& #E T R EH BIR#[HZ]

Damping ratio of PLL Speed estimate loop MEHTERMERY

Control period REFIEEER [sec]

# 3-20 Configuration Options #)#A{E (rm_motor_estimate.h)
TTavs RABT2 RA4TA1 RABT3 RA8T1

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 BRA T3y

Configuration Options (rm_motor_driver.h)

FFavs

RE

Common | ADC_B Support

ADC B {#M:&EIR

Common | Shared ADC support

ADC o2 7— KEC a— LEHER

Common | Supported Motor Number

HIEE—2 FERTE

General | Shunt type B A EER

General | Modulation method EEIARFER

General | PWM output port UP U7 v/\—7—LR— FEE
General | PWM output port UN UEAR—7—7—LKR— FRE
General | PWM output port VP VAT viIs—TF—LR— rRE
General | PWM output port VN VHEA—T—7—LR— FEE
General | PWM output port WP W7 v/IN—F —LR— FERTE
General | PWM output port WN WHRA—7—7—LR— FEE

General | PWM Timer Frequency (MHz)

PWM % £ < EK# [MHz]

General | PWM Carrier Period (Microseconds)

PWM F+ 1) 7E#A [Micro seconds]

General | Dead Time (Raw Counts)

Tv K24 LAY ME [Raw Counts]

General | Current Range (A)

BREREL D [A]

General | Voltage Range (V)

EERHLUD V]

General | Counts for current offset measurement

A7ty FREFERERZK

General | A/D conversion channel for U Phase current

UMEERBEEAD Fr o RILEE

General | A/D conversion channel for W Phase current

W HHER&EN AD F¥ U RILES

General | A/D conversion channel for Main Line Voltage

BEEERE AD Fy U RILES

General | A/D conversion channel for V Phase current

W HHEREHE AD F¥ U RILES

General | A/D conversion channel for sin signal

sinEB8RHE AD Fr U RILES

General | A/D conversion channel for cos signal

cos EHRH AD F ¥ U RILEF

General | Using ADC scan group

T BHADC EDa—ILDRF v 4
IW—TREERMLET,

General | A/D conversion unit for U Phase current

U MBER&H ADC 1=v&ES

General | A/D conversion unit for W Phase current

W HER#EE ADC 1=y ES

General | A/D conversion unit for main line voltage

BiEEERE ADC A=y ES

General | A/D conversion unit for V Phase current

VHERKRE ADC 1=y hES

General | A/D conversion unit for sin signal

sin {5 5%t ADC 1= &S

General | A/D conversion unit for cos signal

cos EE#&H ADC 1=vrES

General | ADC interrupt module

BYAAEFKLESESHADC EVaA—ILES

General | Adjustment value to current A/D

Eift 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 FZEEIE(1shunt F)

General | 1shunt interrupt phase

1shunt B ADC ElIYA A FEAFE(UVW)

General | Input Voltage (V)

BHREEANE

General | Resolution of A/D conversion

A/D O 2 /\—43 fiREE

General | Offset of A/D conversion for current

ADaVN—RARAF 7ty b+

General | Conversion level of A/D conversion for voltage

BELHLANIL

General | GTIOCA stop level

+t7—LEIEELARIL

General | GTIOCB stop level

T7—LEIERLARIL

Modulation | Maximum duty

PWMEBKTa1—T4
Ty R LEZBRWVE-RXT1—T 4«
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= 3-22 Configuration Options #HAE (rm_motor_driver.h)

7 avsa RABT2 RA4T1 RABT3 RA8T1

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)

ngeral | 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 c_onyersion 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
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% 3-23 Configuration Options #HAE (rm_motor_driver.h)

FTFoavs

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

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
RO1AN6840JJ0110 Rev.1.10 Page 63 of 82
2024.1.23 RENESAS




KAWEBERBE—2DE Y LARY LI
-1y Yy MERMERBREAK

Renesas Flexible Motor Control 1) —XH

34 #HlE7o— (7A—Fv—F)
341 AL 0B

4 A
o

N

FSPET1—ILDHEME

AMERAE RO

A—HF AT —ADFHEE

V—)L RBEHAED M

1ty M2
—»
A4
[Board]
ul?
[Analyzer] A\

SWOIKEEM S

v E—SOBIEE—FEE
BIREINSA—EAH
‘ EEREEIRE
com_ul mode_systemMD{EN S
EHADBFE—FEER
E¥nEE RS EORTE
LE Dl i
LE Dl

39 A/ VMEBIO—Fr—F
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342 TBRHEMBEHEYAA (F¥ ) TRHAEYAH) WLHE

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

1w NERERG

AN—SRHREERE

BRA T IARE
SHEEREH

[INACTIVE MODE]

SYSTEM MODE

[ACTIVE MODE]

[5+3eR]

BRA 7y MEFTH 5E THERR

FtHEET]

UVWARESR = daBh it ZE 1 EfA 7wy BlENIER

FETF i {0

EEFIRNE

daBEE=>UVWIHEE X

EEREME

PWM duty &

PWML ¥ RHE%TE

. .

ST

3-10 ERHEHEAHAIN YV AANETIO—F ¥ —+
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3.4.3 FEFIEEHEY 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

3-11 EEHEEAHAIN YV AAREIO—F ¥ —+
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344 BERELHEY AHNIE
BEFRBHEIYAAE, YTV T Rz TIZHE TS PWMEBAHEFONA A4V E—F 2 RGIfHEHETH

A3 BEIYRAHTY, EDF=&

DRREIZHE-STHEY., E—4~DOEAFEFELELTWET,

« RENY AHEDEITRIEKR R TEBEC PWM B AMRFENSAA 2 E—F

C

BEFRARHEN Y IAA IR

)

POEGI vk

BERRHETS—tvE

IF—ART—HRtUk

POEGEIYAHZE1E

C

®T

)

3-12 BERBRLEY AAMEIO—F ¥ — b
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4. BTV T b T OREBRE

HUTIWY T I TOBREICOVTHRALET,

41 FADzY DA UR—F

HUTIY T rozT7IE. UTOFIET e2 studio T4 i R— FTEFET,
1. File — Import

File | Edit Source Refactor Mavigate Search Project
New Alt+5hift+N »
Open File...

(3 Open Projects from File System...

Recent Files ¥

Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W

ave All Ctrl+Shift+S

Convert Line Delimiters To ¥
Print... Ctrl+P
i Import..
Export...
Properties Alt+Enter

Switch Workspace ¥
Restart
Exit

X 41 774 AZa—
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2. T[Existing Projects into Workspacel ZZIRL. [RNJRE2VEV ) v LET,

Select

Create new projects from an archive file or directory.

Select an import wizard:

i

| 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

42 A VR—pFAZa—

3. 7Oz U F DA IILEERLET,
i-g-o

Finsh R2 &0 U vo9d&, TRy A UR—FEH

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 JOooz ) bOA vR—F

42 EILRFETNYY

e2 studio 1—H'—X<T=a7ILAMAA F (R20UT4204) | #8HBLTLIZEL,
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43 DAV REA—F

E— 4 HI{#HBIF B Y — L [Renesas Motor Workbench] #EHEE 3T TILY I bz 7 E2EESE 515
&, FTiEDFIETHAVIRE— T TOD Y FEETLET,

(1) RELEBREAZ. £EXYty MMRITA V/N\—8KR— F LD LED1, LED2 [FELTKRET, E—42(F
FIELTWET,

2 AVN—FR—FEDFITILRALYFSW1)ZEON ICTEHELEE—FMEELET, FTILRAYTF
(SWNHZEYYBZ D ZEICE—2 DREFIRFELZRYRLET, E—E2AEEICEELTWSEE
A4 VN—2R—FLEDLED1 AELKTLET, cDEEF, 41 /N\—2KR—FEDLED2 NELTLT
WABREIS—MNEELTVWET,

3) E—4OEEAMELEETBHAME. 1 A —2K— FEDRY 1— LEFR(VR)THRLET,
KUY 21— LER(VR)EGICET : BEE Y IZEE
K1Y 2 — LER(VR)EEICET : RESEEY (Ei

4) IS—HIRELEFE. A VN\—2KR—FLOLED2 AT L., EEEAMBEIELET, BRT S1=0HIZF
AL N—BHR—FDFTILAA Y F(SWNEOFFIZLELETT YL aRA v F(SW2)ZERLTLES

LY
5) BEHEREZETITHHEE. E—2DERENEFILELTVWS I EEEEL. REILLEROEH%E OFF
IZLZET,
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4.4 E—HHIEEARFEZIEY—IL IRenesas Motor Workbench |

441 WME

BTV T bz T TlE, E—2FIHBERETZIE Y —ILIRenesas Motor Workbenchj Z1—%4 >4 7z —
A(EEEMZIEIES. REEERESE)ELTHERALET ., FRAEAZ EDFHMIE 'Renesas Motor Workbench
A—4H4—XT=aT7I)] ESBLTLESIL,

E— A HIHBIF X 1E Y — )L IRenesas Motor Workbench] [&#£tt WEB H4 FEYAFLTL LY,

oooooo

4-4 Renesas Motor Workbench 448

E— A2 $IHBIR T IE Y — )L Renesas Motor Workbench] DQ{fELYA

D v—Lr74ay VU vI LY—ILERET S,

@ Main Window @ MENU /A—# 5. [File] — [Open RMT File(O)] % 5&4R.,

Jao Y kT4 ILE D src/application/user_interfacelics” 7 # LA NIZH S RMT 7 7 A JLZ5xA A
N

"Connection”® COM THfr S f-F v LD COM %#:EIRT 5,

A1) Select Tool M Easy F£1=1& Analyzer RE2 V&5 ) w3 3,

"4.5.2 Easy BEREIR1EGI" E 1214£74.5.4 Analyzer HREIREHI" Z ICE— X ZBREIS £ 5,

© ® @
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4.4.2 Easy HREIRVERI
Easy #EEZXHEAL. E— 2 ZRETHHELUTITRLET,

e I1—H4 >R 7T 1—RX% Renesas Motor Workbench ERIZCLEET 3
@ “RMWUI"2 ONIZF 5,

(L Turn ON

. Reset RMW UI
Position :

@

= Ref speed [rpm]
zed 0 2000

1500
1000

500

4-5 Renesas Motor Workbench {#RIZZ®E 3 % FIE

o E—4%MESED
@ “Run"7R2 U ##7,
@ ESEEHEEZ‘Refspeed’ RS54 X 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—4EEDOFIE
o E—RZEFLEES
@ “Stop"hi v EHT,
(DClick “Stop” button
— Ref speed ;
Parameter Value 2 0 0 0
Vde V] 2442 I IR
Current control period [us] 50 ——
-2400 2400
Speed control period [us] 500 —

4-7 E—2FLOFIE
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o IFFEF->TLE-E (T5—) HBEDUNE
@D “Reset’RA v F%ONIZTF 3,
@ “Reset’RXA v F % OFFIZTF 5,

2ed

@Turn ON
(2)Turn OFF

Reset RMW UI

Position ()
=== Ref speed [rpm]
0 2000

1500

1000

500

4-8 TS5 —MRDFIR
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44.3 Analyzer EERZH—%

Analyzer 1—H A U2 J 1 —XFEABOANTRAER —ELZR 41(12RLET, GHE. ChoDEH~DA
HMEIE com_u1_enable_write [Z g_u1_enable_write & E C{EZZAAFEIGEICHIGT 2EH~ARBEINFE
T, =1L, ()DMFTF S N=ZH(E com_ul_enable_write IZIKTFELEE A,

F 4-1 Analyzer BEEA D AZEH—E

TH4 Bt NE

com_u1_sw_userif (*) uint8_t A—HYAL VBT T—RRALYF

0: Analyzer i 1:/KR—FKER (T4 L)
com_u1_mode_system(*) uint8_t AT—FEHE

0: RAbYTE—FK. 1:SVE—F,. 3: Uyt
com_f4_ref speed_rpm float EEESE #HA) [rpm]
com_u2_mtr_pp uint16_t 1Bt 8
com_f4 mtr_r float i [Q
com_f4_mtr_Id float dEiA U592V R [H]
com_f4_mtr_Iq float qEAf A2 R [H]
com_f4_mtr_ m float HiER [Wh]
com_f4_mtr_j float A F— % [kgm"2]
com_f4_current_omega float ERtEHREAREKS Hz
com_f4_current_zeta float ERFlEHRERERI
com_f4_speed_omega float REHMREFRKRE [Hz)]
com_f4_speed_zeta float EEHIEHRBEZRE
com_f4_e_obs_omega float FEEXTHTEREERRE Hz]
com_f4_e _obs_zeta float BEEXTHERBEERE
com_f4_pll_est omega float B HETE REFERE [Hz]
com_f4_pll_est_zeta float REBEHTERBERE
com_f4_ref_id float F—T VI —THIfEE d BMERESE [A]
com_f4_ol_id_up_step float d BERESENERTY T
com_f4_ol_id_down_step float d BERESERERTY T
com_f4_id_down_speed_rpm float d BHERESEREMBEEREWA) [rpm)
com_f4_id_up_speed_rpm float d BERESEMERBREGRWA) [rpm)
com_f4_max_speed_rpm float EERAEEEWA) [rpm]
com_f4_overspeed_limit_rpm float REBRTS—RREREWA) rpm]
com_f4_overcurrent_limit float EFBE T S —BE[A]
com_f4_iqg_limit float q BERKEKAMEA]
com_f4_limit_speed_change float EEESRAEEIBESRA) [rad/s]
com_u1_enable_write uint8_t EHESHAA

(9_u1_enable_write & LIEZEFAAZZEICETAAFT)
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4.4.4 Analyzer #EEZEHI

Analyzer #EEZERAL. E— 2 ZRET BB ZELUTITRLET, BIEIE. B 4-4 TR "Control Window” T
TWWET, "Control Window” D itffllZ. [Renesas Motor Workbench 1—H#—X<=a7JL] #38BL T
FEE0y,

e 1—%H4 % 7 x—R% Renesas Motor Workbench ERIZEE T %
@ “com_ul_sw_userifDW?HRIZ*Fz v " NA->TWND I L &#HRT 5,
@ [Write]##IZ0 #AHNT %,
® “Write'R3 Vv E&#T,

o E—A%ZMEEIHED

@ “com_u1_mode_system” “com_f4 ref speed_rpm”, “com_u1_enable_write’® [W?] #RIZF v oA
AD2TWB I EERRT 5,

@ {55 [EEREE % “com_f4_ref _speed_rpm’® [Write] #ICAHT B,

@ “Write’’Rh2 &7,

@ “Read’7h% > %# L TIWE®D com_f4_ref speed rpm”,’g_ul_enable_write’® [Read] #ZMEET
%,

® MCUHNDZEHE~RMEE S8, “com_ul_enable_write” (@ THIELT-. "g_ul_enable_write”
ERICEZANT B,

® “com_u1_mode_system”® [Write]li{#lZ"1"& AN 5,

@ “Write"’R32 &Y,

@Click “Read” button  @X@Click “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—AZ[EEOFIE

o E—AEELEIHED
@ “com_u1_mode_system’®D[Write]{8IZ"0"&% A DT 5,
@ "Write’RE &R,

@cClick “Write” button

Control Window

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

\ZIEEREEN  Variable List | Alias Name

. LY. %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/
e A oo i

SR S S e ~n et | A __I

4-10 E—4FLDOFIR
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e tF-TLFE- (TF5—) FZEDOWHE
@ “com_u1_mode_system”MD[Write]#RIZ"3" % A 7T 5,
@ “Write"/R3 VU E#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 TS>—FERDOFIE

445 Tuner #§E
1% bRY MLHIEIY 7 B& Tuner #EE(CRE L TOWERB A, E—2MEEEHRIT 2512 Tuner ¥&E
ZFEALEWMEAIE. BEORY MLEIEHY Y TLY I bz 7ICRABESA TS
TRABT2(RAGT3,RA4T1,RA8T1)_MCILV1_SPM_LESS FOC_TUNER_E2S Vxxx] £RWLTLESL,
DEFEIEHR—FD1 ¥ U FREZ2VF VB U Y NEREICELTEITLTLEELY,
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4> 7))LV 7 by = 7 T Renesas Motor Workbench D@ EREF*LEEI HFIEEZRLET, TET HIEIC
DUV TIX. TRenesas Motor Workbench 1—H—X<3 =2 7J)L] 28R LTLEEL,

o YUTNYIFIITOREREZRELZEET H(EEL— k 10Mbps DIFE)
@ r_mtr_icsh®ICS BRRDEZ 1I1ZEET 5
@ r_mtr_ics.h ® MTR_ICS_DECIMATION MfE% 1 IZZEET %

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

THAerine TCS_INT_MODE (1)

e

4-12 r_mtr_ics.h DIEIE

e Renesas Motor Workbench D@ REREEEE L TiERT S
@ Main Window @ Clock /R4 > % L T{E% 80,000,000 IZZEET 5
(ZDEIZAEEL— % 1Mbps M5 10Mbps [ZEE L1=1=6. T 74 )L MME®D 8,000,000 10 = L
THELNET, )
@ Connection ® COM THfEHDF v ~dD COM ZFEIRT S

File Option Help
Connection
com b/
Status Clock Setting a
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~ B8 GNU Arm Cross C Compiler
(2 Preprocessor
& Includes
(& Optimization
& Wamings
5 Miscellaneous

~ B GNU Arm Cross C Linker
(2 General
& Libraries
(2 Miscellaneous

~ %3 GNU Arm Cross Create Flash Image
Lh/’ General

~ B3 GNU Arm Cross Print Size

(& General

type filter text | Settings = -
Resource
Builders
w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Ervironment
Logging ) Tool Settings M3 Toolchain & Build Steps Build Artifact  [su) Binary Parsers @ Error Parsers
Settings
Tool Chain Editor ._ﬁ Target Processor Linker flags (-Xlinker [option]) “"ﬂ W
C/C++ General (# Optimization
MCU (& Wamings
Project Matures .f: Debugging
Project References ~ B8 GNU Arm Cross Assembler
Renesas QF f‘—‘ Preprocessor
Run/Debug Settings 2 Includes
Task Tags = Wamings
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Logging
Settings
Tool Chain Editor
CfCo e General
MCu
Project Matures
Project References
Remesas QE
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

(35 Target Processor Linker flags (-Xlinker [option]) € ) £
(& Optimization .
(& Wamings
(2 Debugging

~ %3 GMU Arm Cross Assembler
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) Add file path b4
v File
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~ 5 E Cancel Workspace... File system..

U’"? Libranes
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+ 1 GNU Arm Cross Print Size Generate map "${BuildArtifactFileBaseMame}.map”
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[#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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