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2.2.3.1 RA6T2
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N—E BREE(Vw) EMERERREVR)Z., VT LAFXYy U E—F] TRAELESTN—FDT7 F
VA EER).
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1[ms]4 2 —nNILEAA4TELTHERLET,
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HAL/Common Stacks ¢ | New Stack >
+ g_ioport I/O Port # Motor 120 degree control (rm_motor_120_degree) & g_poeg0 Port Output
(r_ioport) Enable for GPT (r_poeg)
@ @ )
ry 1

¥ 120-degree conduction control sensorless (rm_motor_120_control_sensorless)

@

T T
¥ g_timer3 Timer, ¥ g_timerd4 Timer, General # ADC and PWM modulation (rm_motor_120_driver)
Low-Power (r_agt) PWM (r_gpt)

@ @ @
I [

a
I 1

¥ g_adc0 ADC Driver on % Three-Phase PWM (r_gpt_three_phase)
r.adc b

@ @

: 1 \. I

# g_timer0 Timer, General | | # g_timer1 Timer, General | | # g_timer2 Timer, General
PWM (r_gpt) PWM (r_gpt) PWM (r_gpt)

@ @

@
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g_adc0 ADC Driver on r_adc_b

Settings Property Value
APl Info w Common
Parameter Checking Default (BSP)
w Meodule g_adc0 ADC Driver on r_adc_b
w General
v Mode
ADCO Single Scan
ADCH Single Scan

ADC Successive Approximation Time
Synchronous Operation
Calibration
Sampling State Table
MName g_adcO
Clock Configuration
v Interrupts
Limiter Clip Pricnity
Conwversion Error Priority
Orverflow Pricrity
Calibration End Priority
s Scan End Pricrity

Group 0 Priority 5
Group 1 Disabled
Group 2 Disabled
Group 2 Disabled
Group 4 Disabled
Group 5to 8 Disabled
FIFC Pricrities
Callback (5] rm_motor_120_driver_cyclic

Sample and Hold
User Offset Table
User Gain Table
Limiter Clipping
Virtual Channels
Scan Groups

2-3ADC RSA/NDFSPaY T4 4 L— a3y [1/4]
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g_adcO ADC Driver on r_adc_b

Settings Property Value
APl Info ~ Virtual Channels
~ Virtual Channel 0

Scan Group Scan Group 0
Channel Select ANDOO
Sampling State Table ID Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Maode Disabled
Add/Average Count 1-time conversion (Mormal Conversion)
Limit Clip Takle Id Disabled

Conversion Resolution Format Select
w Virtual Channel 1

12-bit Data Format

Scan Group Scan Group 0

Channel Select AMNOO2

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 Reselution Format Select
~ Virtual Channel 2

12-bit Data Format

Scan Group Scan Group 0

Channel Select AMOM

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 conversien (Mormal Conversion)
Limit Clip Table Id Disabled

Conversion Reselution Format Select
~ Wirtual Channel 3

12-bit Data Format

Scan Group Scan Group 1

Channel Select AMNOOE

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 Reselution Format Select

12-bit Data Format

2-4ADC RSA/NDFSP a7 445 L— 3 U[2/4]
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Renesas Flexible Motor Control 1) — X F

g_adc0 ADC Driver on r_adc_b

Settings Property
APl Info w Virtual Channel 4

Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select

w Virtual Channel 5
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resclution Format Select

w Virtual Channel &
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Reselution Format Select

~ Virtual Channel 7
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Reselution Format Select

Value

Scan Group 1

AMOOE

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMOOT

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMNOO3

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMOOT

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Narmal Conversion)
Disabled

12-bit Data Format

2-5ADC KSA/NDFSP a7 44 L— 3 V[3/4]
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g_adc0 ADC Driver on r_adc_b

Settings

APl Info

Property

w Scan Group 0

Self Diagnosis
External Trigger Enable
ELC Trigger Enable

w GPT Trigger Enable

GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 3 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel & Request A
GPT Channel 7 Request A
GPT Channel 8 Request A
GPT Channel 9 Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 3 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel € 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
FIFQ Enable

FIFO Interrupt Enable

Value

oooooDooDoDoooooooOR3IOnan

= m
RE
m

a
Enable
Disable
Dizable
Dizable

FIFO Interrupt Generation Level 0

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
FIFO Enable

FIFO Interrupt Enable

Enable
ADC1
]
Disable
Disable
Disable
Disable

FIFO Interrupt Generation Level a

Scan Group 2

2-6 ADC FSA/N\DFSPa>Y 7445 L— 3 [4/4]

RO1AN6844JJ0111
2024.12.23

Rev.1.11

RENESAS

Page 12 of 80




KAMARRAE—S2DE Y LR
120 B 18 FE il

Renesas Flexible Motor Control 1) — X F

g_timer3 Timer, Low-Power (r_agt)

Settings Property Value
APl Info | v Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Moedule g_timer3 Timer, Low-Power (r_agt)
w General
Name g_timer3
Channel ]
Mode (5 Periodic
Period 60000
Peried Unit Raw Counts
Count Source PCLKB
Output
Input

v Interrupts
Callback
Underflow Interrupt Priority

(5) rm_motor_120_control_sensorless_speed_cyclic
Priority 10

2-7AGT FSA/ADFSPaYv 7445 L—>3Y

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
APlinfo | v Common
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
‘Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timerQ
Channel & 4
Mede (5) Triangle-Wave Symmetric PWM
Pericd & so
Pericd Unit () Microseconds
v Qutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled 3 True
GTIOCA Stop Level (5) Pin Level Low

GTIOCB Output Enabled
GTIOCE Stop Level
Input
Interrupts
» Extra Features
Output Disable
v ADC Trigger

() True
(3) Pin Level High

» Start Event Trigger (GPTE/GPTEH only)
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 cnly)

E 0

o

Extra Features (5) Enabled
~ Pins
GTIOC4A PBO4
GTIOC4B PBOS

2-8 GPT KRS A /N\(#EHEPWMHEADFSPav 7445 L— 3>
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g_timer4 Timer, General PWM (r_gpt)

Settings  Froperty
APlInfo | Comman
Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source
v Module g_timerd Timer, General PWM (r_gpt)
w General
MName
Channel
Maode
Pericd
Period Unit
Cutput
Input
Interrupts
Extra Features
v Pins
GTIOC0A
GTIOCoB

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer4

o

(5 Periodic
O 100000000
Raw Counts

<unavailable>
<unavailable>

2-9GPT RS A N(REFHAATY—FV44)DFSPaAY I 45 L—3Y

g_poeg0 Port Qutput Enable for GPT (r_poeg)

Settings  FroPerty
APl Info ~ Commeon
Parameter Checking

~ General
Trigger
Mame
Channel
w Input
GTETRG Polarity
GTETRG Moise Filter
w Interrupts
Callback
Interrupt Pricrity

~ Module g_peeg0 Port Qutput Enable for GPT (r_poeg)

Value

Default (BSP)

g_poeg0
3

Active Low
PCLKB/32

g_poe_overcurrent
Pricrity 0 (highest)

2-10 POEG FZA4/\DFSPav 7449 L—>3 Y
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2.2.3.2 RA4T1

(1). 12 Ew k AID 3 > /3—%(ADC12)

U #ER(lu). VHEEGR(v). WHER(w). UBEEE(VU). VHEEBEVY)., WHEBENW). LU/
N—E BREE(Vw) EMEEREREREVR)Z., VT LAXYy U E—F] TRAELESTN—FDT F
VA EER).

AD ZEHILGPT B4 LY AR MEREZFERALTGPTO7 oA —70—(PWM DOA)&ES) L TEME
SETVET,

(2). EHEEBEBENFRBARS 1< (AGT)
1[ms]4 2 —nNILEAA4TELTHERLET,
Frr)1 EREFARBIV—F 24T ELTHERALET, ELEYAAIFERALEEA,

(3). AMAPWM %4 < (GPT)
FrrL1, 2, SOBEHEPWMEHABEE—RFEFEALT. Ty F2M/ LFEDHAZTVET,

(4). GPT AR— 7 b Ty k4 x—TJL (POEG)

BEREHE (GTETRGD #iF 0 Low LARJLERHE) (& PWM HARFE/NM A4 VE—F U RRKEIZL
F9,

HAL/Common Stacks @] New Stack >
# g_ioport IO Pont # Motor 120 degree control (rm_mator_120_degree) # g_poeg0 Part Output # g_elc Event Link
(rioport) Enable for GPT (r_poeg} Controller (r_elc)
@ ] ® @
ry

¥ 120-degree conduction control sensorless (rm_motor_120_control_sensorless)

0]

T
# g_timer3 Timer,
Low-Pow!

T
# g_timerd Timer # ADC and PWM modulation (rm_motor_120_driver)
ow-Power (r_agt) Low

ow-Power (_agt)

T
# g_adc0 ADC (r_adc) # Three-Phase PWM (r_gpt_three_phase)

@ @

T t T
¥ g_timer0 Timer, General | [ # g_timer! Timer, General | | # g_timer2 Timer, General
PWM (r_gpt) PWM (r_gpt) PWM (r_gpt)

@ @ @

2-11FSP R & v U &2{KH
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g_adc0 ADC (r_adc)

Settings  Property
APl Info | v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General

MName
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger

Input

v 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 (B5P)

g_adc0

0

& 12-Bit

& Right

& Off

& Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B

& rm_maotor_120_driver_cyclic

Priority 5

Disabled

Disabled

Disabled

2-12ADC FSA/XOFSPaY 27445 L—Y 3 [1/2]
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g_adc0 ADC (r_adc)

Settings Property Value
APlinio Module g_adc0 ADC (r_adc)
» General
v Input

v 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
Temperature Sensor
Voltage Sensor

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

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

v Sample and Hold

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

000000000000 O00RIRNOOD0O0O0RRDORERF

Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count (@ Disabled
Reference Voltage control & VREFHO/VREFH
» Interrupts
» Extra
K 2-13ADC RS A/S\MFSPav 7445 L—>3ay [2/2]
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g_timer3 Timer, Low-Power (r_agt)

Settings Froperty Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
~ Module g_timer3 Timer, Low-Power (r_agt)
v General
Mame g_timer3
Channel 0
Mode & Periodic
Period 1
Period Unit Milliseconds
Count Source PCLKBE
Qutput
Input
v Interrupts
Callback & rm_motor_120_control_sensorless_speed_cyclic
Underflow Interrupt Priority Priority 10

2-14 AGT RSA/NNDFSPav 2445 L—>ay

g_timer4 Timer, Low-Power (r_agt)

Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (B5P)
Pin Output Support Disabled
Pin Input Support Disabled
w Module g_timerd Timer, Low-Power (r_agt)
v General
Mame g_timerd
Channel 1
Mode & Periodic
Period OxFFFFFFFF
Period Unit Raw Counts
Count Source PCLKB
Cutput
Input
Interrupts

2-15AGT RS A4 /\N(Z)—FVBAR)DFSPaY 749 L—>3 Y
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g_timer0 Timer, General PWM (r_gpt)
Settings  Property Value
ARtianl - Common
Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timerD Timer, General PWM (r_gpt)
v General
Mame g_timer0
Channel @1
Mode (@ Trangle-Wave Symmetric PWM
Period i 50
Period Unit & Microseconds
W put
» Custormn Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled (@ True
GTIOCA Stop Level (&) Pin Level Low
GTIOCB Qutput Enabled & True
GTIOCE Stop Level (@) Pin Level High
Input
+ Interrupts
~ Extra Features
» Output Disable
v ADC Trigger
w Start Event Tngger {Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting O
Tngger Event A/D Converter Start Request A During Down Counting O
Trngger Event A/D Converter Start Request B During Up Counting O
Trigger Event A/D Converter Start Request B During Down Counting 0O
» Dead Time
ADC Trigger (Channels with GTADTRA only)
» ADC Trigger (Channels with GTADTRE only)
> Interrupt Skipping (Channels with GTITC only)
Extra Features (& Enabled

2-16 GPT K4 /AXOFSP Y745 L—3 Y
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings  Property

AP Info | ¥ Common

Parameter Checking

v Module g_poeg0 Port Qutput Enable for GPT (r_poeq)

v General
w Trigger
GTETRG Pin
GPT QOutput Level
Oscillation Stop
Name
Channel
 [nput
GTETRG Polarity
GTETRG Moise Filter
w Interrupts
Callback
Interrupt Priority

Value

Default (BSP)

O O [y]

_poegl

—= 10

Active Low
PCLKEB/32

g_poe_overcurrent
Priority 0 (highest)

2-17 POEG RS A /XD FSPa> 74 L—>3 >
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2.2.3.3 RA6T3

(1). 12 Ew k AID 3 > /3—%(ADC12)

U #ER(lu). VHEEGR(v). WHER(w). UBEEE(VU). VHEEBEVY)., WHEBENW). LU/
N—E BREE(Vw) EMEEREREREVR)Z., VT LAXYy U E—F] TRAELESTN—FDT F
VA EER).

AD ZEHILGPT B4 LY AR MEREZFERALTGPTO7 oA —70—(PWM DOA)&ES) L TEME
SETVET,

(2). EHEEBEBENFRBARS 1< (AGT)
1[ms]4 2 —nNILEAA4TELTHERLET,
Frr)1 EREFARBIV—F 24T ELTHERALET, ELEYAAIFERALEEA,

(3). AMAPWM %4 < (GPT)
FrrL1, 2, SOBEHEPWMEHABEE—RFEFEALT. Ty F2M/ LFEDHAZTVET,

(4). GPT AR— 7 b Ty k4 x—TJL (POEG)

BEREHE (GTETRGD #iF 0 Low LARJLERHE) (& PWM HARFE/NM A4 VE—F U RRKEIZL
F9,

HAL/Common Stacks ¢ ] New Stack >
# g_ioport /0 Port # Motor 120 degree control (rm_motor_120_degree) # g_poeg0 Port Output # g_elc Event Link
(rioport) Enable for GPT (r_poeg} Controller (r_elc)
(0] @® (0] @

¥ 120-degree conduction control sensorless (rm_motor_120_control_sensorless)

@

T
# g_timer3 Timer,
Low-Pow!

T
# g_timerd Timer # ADC and PWM modulation (rm_motor_120_driver)
ow-Power (r_agt) Low

ow-Power (_agt)

T
# g_adc0 ADC (r_adc) # Three-Phase PWM (r_gpt_three_phase)

@ @

T
¥ g_timer0 Timer, General | [ # g_timer! Timer, General | | # g_timer2 Timer, General
PWM (r_gpt) PWM (r_gpt) PWM (r_gpt)

@ 0] @

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

Settings  Property
APl Info | v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General

MName
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger

Input

v 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 (B5P)

g_adc0

0

& 12-Bit

& Right

& Off

& Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B

& rm_maotor_120_driver_cyclic

Priority 5

Disabled

Disabled

Disabled

2-19ADC RSANRDFSPav T4 45 L—> 3y [1/2]
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g_adc0 ADC (r_adc)

Settings Property Value
APlinto v Module g_adc 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 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 varies by MCU)

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

v Sample and Hold

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

000000000000 0RIO0O0O0QROO0O000RQIEDREEF

Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count (& Disabled
Reference Voltage control & VREFHO/VREFH
v Interrupts
» Extra
K 2-20 ADC RS A /SO FSPav 7445 L—>3ay [2/2]
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g_timer3 Timer, Low-Power (r_agt)

Settings Froperty Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
~ Module g_timer3 Timer, Low-Power (r_agt)
v General
Mame g_timer3
Channel 0
Mode & Periodic
Period 1
Period Unit Milliseconds
Count Source PCLKBE
Qutput
Input
v Interrupts
Callback & rm_motor_120_control_sensorless_speed_cyclic
Underflow Interrupt Priority Priority 10

221 AGT RSA/NNDFSPav 2445 L—>ay

g_timer4 Timer, Low-Power (r_agt)

Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (B5P)
Pin Output Support Disabled
Pin Input Support Disabled
w Module g_timerd Timer, Low-Power (r_agt)
v General
Mame g_timerd
Channel 1
Mode & Periodic
Period OxFFFFFFFF
Period Unit Raw Counts
Count Source PCLKB
Cutput
Input
Interrupts

2-22 AGT RS54 /N(Z)—FVBAR)DFSPaY 749 L—>3 Y
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g_timer0 Timer, General PWM (r_gpt)
Settings  Property Value
ARtianl - Common
Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timerD Timer, General PWM (r_gpt)
v General
Mame g_timer0
Channel @1
Mode (@ Trangle-Wave Symmetric PWM
Period i 50
Period Unit & Microseconds
W put
» Custormn Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled (@ True
GTIOCA Stop Level (&) Pin Level Low
GTIOCB Qutput Enabled & True
GTIOCE Stop Level (@) Pin Level High
Input
+ Interrupts
~ Extra Features
» Output Disable
v ADC Trigger
w Start Event Tngger {Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting O
Tngger Event A/D Converter Start Request A During Down Counting O
Trngger Event A/D Converter Start Request B During Up Counting O
Trigger Event A/D Converter Start Request B During Down Counting 0O
» Dead Time
ADC Trigger (Channels with GTADTRA only)
» ADC Trigger (Channels with GTADTRE only)
> Interrupt Skipping (Channels with GTITC only)
Extra Features (& Enabled

2-23GPT KSA4/AXDFSPaY 745 L—3 Y
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings Froperty
APl Info | ¥ Common
Parameter Checking

~ Module g_poeg0 Port Output Enable for GPT (r_poeq)

~ General
~ Trigger
GTETRG Pin
GPT Cutput Level
Oscillation Stop
Name
Channel
v Input
GTETRG Polarity
GTETRG Noise Filter
v Interrupts
Callback
Interrupt Priority

Value

Default (BSP)

0 oK

_poegl

= 0

Active Low
PCLKB/32

g_poe_overcurrent
Pricrity 0 (highest)

2-24 POEG KSA /D FSPa>v 7445 L—ay
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2.2.3.4 RA8T1
(1). 12 Ew k AID 3 > /3—%(ADC12)

U*HEE./)H.UU) V*EEE.UH.(N) W*HEE,/JM.( )~ U*H'EE,J:T:(VU) V*HEE. (VV) W*EEE. (W)~ ZBJ:U’fD
N—RBREE (Vo) L BEEERESHEVR)Z., [PV NLAXFYE—F] TAELET(UN—FD 7k
) A EER),

AD ZEHILGPT B4 LY AR MEREZFERALTGPTO7 oA —70—(PWM DOA)&ES) L TEME
SETVET,

(2). EHEEBEBENFRBARS 1< (AGT)
1[ms]4 2 —nNILEAA4TELTHERLET,

(3). RAPWM % A< (GPT)
FrrIL5, 2, 3OWEHEPWMEHABEE—RFEFEALT. Ty RS/ LFEDHAZTVET,
FrrI 0 ZREFFRARAIV -84 ELTERALET, ELAIYVRAHIFERALFEFEA,

(4). GPT AR— 7 b Ty k4 x—TJL (POEG)

BEREHE (GTETRGA IiF® Low L ANJLERHEF) (& PWM HAMmFZE/NA 4 v E—F  RIRREIZL
F9,

HAL/Common Stacks
4 gioport I/0 Port @ g_elc Event Link @ Motor 120 degree control (rm_motor_120_degree) @ g_poeg0 Port Output
(ioport) Controller (r_clc) Enable for GPT (r_poeg)
€] @ @ @
|
o or 12 5o
[©)
T
@ g_timer3 Timer, *+ g timerd Timer, General | | 4 ADC and PWM modulation (rm_motor_120_driver)
Low PWM (rgpt)
[} o [
T T T
59 Add ADC driver @ Three-Phase PWM (r_gpt_three_phase) 4 Shared ADC module (on rm_motor_120_driver)
) ®
I 1 i i i
% o tmer0 Timer, General | @ g_timer! Timer, General | | 4 g timer2 Timer, General 4 9.2dc0 ADC (rado) % g.adc1 ADC (r-ado
PWM (r.gpt) PWM (r.gpt) PWM (r_gpt)
1

2-25FSP X% v 2KE
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Renesas Flexible Motor Control 1) — X F

g_adc0 ADC (r_adc)
T0IT4
» Common
Parameter Checking
~ Module g_adc0 ADC (r_adc)
v General

Name

Unit

Resolution

Settings
APl Info

Alignment
Clear after read
Mode
Double-trigger
Input

v Interrupts
Normal/Group A Trigger
Group B Trigger

Group Pnority (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

Default (BSP)

g_adc0

0

12-Bit
Right

On

Single Scan
Disabled

Software

Disabled

Group A cannot interrupt Group B
rm_motor_120_driver_cyclic
Prionty 5

Disabled

Disabled

Disabled

2-26 ADC RKSANDFSPav T4 45 L—> 3y [1/4]

g_adc0 ADC (r_adc)
JONR74
v Input

Settings
APl Info

v 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

0000000000000 0000O0OD0D000RYORFO0OROF
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g_adcl ADC (r_adc)
JonT4
w Common
Parameter Checking

Settings
APl Info

v Module g_adc1 ADC (r_adc)

v General
MName
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger

Input
~ Interrupts

Mormal/Group A Trigger

Group B Trigger

Group Priarity (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

i

Default (BSP)

g_adc

1

12-Bit
Right

Off

Single Scan
Disabled

Software

Disabled

Group A cannot interrupt Group B
NULL

Disabled

Disabled

Disabled

Disabled

2-28 ADC FSA4/AXDFSPa> 747 L— 3 [3/4]

g_adel ADC (r_adc)
J0I874
v 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 6
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Channel 28

Temperature Sensor
Internal Reference Voltage

[]DEIDEI[]DEIDEI[]DDDDGDDDDDDDDHHDDDDD

2-29ADC FSA4/ADFSPa Y745 L—% 3 [4/4]
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g_timer3 Timer, Low-Power (r_agt)

Settings pialiv g &
w Common
L lole Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled

~ Module g_timer3 Timer, Low-Power (r_agt)

v General
Name g_timer3
Counter Bit Width AGT 16-bit
Channel ]
Mode (&) Periodic
Period 1
Period Unit Milliseconds
Count Source PCLKB
Output
Input
+ Interrupts
Callback (& rm_motor_120_control_sensorless_speed_cyclic
Underflow Interrupt Priority Priority 10

X 2-30 AGT KSA/AOFSPaYv 7445 L—3ay

g_timer0 Timer, General PWM (r_gpt)

Settings 7Déﬁ-:‘ E
W Lommon
AL info Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
‘Write Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
~ General
Narme g_timerd
Channel &5
Made {i) Triangle-Wave Symmetric PWM
Period & 500
Period Unit {i) Microseconds
Qutput
Input
Interrupts

~ Extra Features
~ Qutput Disable
Output Disable POEG Trigger

POEG Link POEG Channel 0
GTIOCA Disable Setting SetHi Z
GTIOCB Disable Setting SetHi Z

~ ADC Tngger

v Start Event Trigger (Channels with GTINTAD only)
Trnigger Event A/D Converter Start Request A Duning Up Counting O
Trigger Event A/D Converter Start Request A During Down Counting
Trigger Event A/D Converter Start Request B During Up Counting O
Trigger Event A/D Converter Start Request B Dunng Down Counting O
» Dead Time (Value range varies with Channel)
ADC Tngger (Channels with GTADTRA only)
» ADC Trigger (Channels with GTADTRB only)
Interrupt Skipping (Channels with GTITC only)

Extra Features (&) Enabled

2-31 GPT RS A /(B PWMHEA)DFSPav 745 L—a Y
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g_timer4 Timer, General PWM (r_gpt)

Settings T«"Déﬁf-*r fE
w Common
ARLIelo Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timerd Timer, General PWM (r_gpt)
v General
Name g_timerd4
Channel 0
Mode 4 Peniodic
Period 0100000000
Period Unit Raw Counts
Output
Input
Interrupts

Extra Features

2-32 GPT RS A /N(EESAAIY—F V24 I)DFSPav 7445 L—2ay

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings plallvg -}
w Common
ARt Info Parameter Checking Default (BSP)
v Module g_poeg0 Port Qutput Enable for GPT (r_poeg)
v General
w Trigger

GTETRG Pin [+]
GPT Qutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1T O

MName g_poegl

Channel 0

w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Pnonty Prionty 0 (highest)
2-33POEG RS A/\MFSPa> 7445 L—L3a Y
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120 E@EFIME Renesas Flexible Motor Control ') — X
23 YIrYITER

2.31

YISO T7 - TJ7AILERK
YILDIT7DIANETET7AIERETRERIZRLET,

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

T+ H$IT+ILE T7AI et
5
ra_cfg BEBEROaY TS
i
ra_gen BFAERDL AL ERE
B, A4 UBEHE
ra arm CMSIS V—Xa—F
board R— FEEREHMEE
fsp/inc/api bsp_api.h BSP APl E%
r_adc_api.h AD API %
r_elc_api.h(RA4T1,RAGT3 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 API &

r_timer_api.h

247 APl &

r_transfer_api.h

T—ARERX APl B&

rm_motor_120_control_api.h

120 ERBEFIH APl €&

rm_motor_120_driver_api.h

120 EBEFIEE—2 F
SALINAPI &S

rm_motor_angle_api.h

AE API ES

rm_motor_api.h

E—4 APIES

rm_motor_current_api.h

EFRAIE APl B

rm_motor_driver_api.h

E—42 FZ4/8 APl ER

rm_motor_position_api.h

SIEHIE APl B

rm_motor_speed_api.h

HE APl ES

fsp/inc/instances

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

AD BEEE

r_agt.h

AGT BEEZ

r_elc.h(RA4T1,RA6T3 D H)

elc B EEE

r_gpt_three_phase.h

3+ PWM BEEEZ

r gpt.h GPT BEEEE
r_icu.h IRQ B&EEZE
r_ioport.h 110 BEEES
r_poeg.h POEG BEE#

rm_motor_120_control_sensorless.h

oY LR 120 ERAEH
EEEE &

rm_motor_120_degree.h

120 EREFHEAE—%

EEEE

rm_motor_120_driver.h

120 EBEFIHAE—2
NS4 N\EEEE
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120 @ FE Renesas Flexible Motor Control ') —XH
® 27 VI b T I+ ILTHER[2/2]

THI | YT ITHLE 7N i&%E

5

fsp/src bsp BSPBEE T+ LA
r_adc_b/r_adc_b.c(RA6T2) AD K54/
r_adc/r_adc.c(RA4T1,RA6T3)
r_agt/r_agt.c AGT K354\
r_elc/r_elc.c(RA4T1,RA6T3 D) elc FZA4 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 K54/
rm_motor_120_control_sensorless/ P LR 120 EBEH
rm_motor_120_control_sensorless.c 1
rm_motor_120_degree/ rm_motor_120_degree.c 120 EBEFIHAE—42 F
PAEA
rm_motor_120_driver/ rm_motor_120_driver.c 120 EBEFIHAE—42 F
PR A

src application/main mtr_main.h , mtr_main.c aA—HA A UK
r_mtr_control_parameter.h FENS A -2 EH
(RA4T1,RAGT3 O H)
r_mtr_motor_parameter.h E—HNTA—EERE
(RA4T1,RABT3 D H)

application/user_interfacef/ics | r_mtr_ics.h , r_mtr_ics.c Analyzer Ul BB:&ERE#ME =

ICS2_RA6T2.h, ICS2_RA4T1.h,ICS2_RA6T3.h Y—ILABEZA TS
ICS2_RABT2.0,ICS2_RA4T1.0,ICS2 RA6T3.0 |V—IILBEIEHEEES
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232 EDa—ILIER
HBOTINYIRITTFDED2a—ILIERER 2-34 2R LET,

Application Layer (User Application)

Main User Interface Module

mtr_main.c

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
| Interface Module I
[ [ rm_motor_120_degree ]
Set Control Gain & Command
Control Module
~
[ rm_motor_120_control_sensorless ] [ rm_motor_120_driver ]
. w,
- y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
- —
N\
MCU Module
ADC AGT GPT
\_
- y
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
2-34 TV a2— LK
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120 B 18 FE il

24 VI bz TR

YOTWI T LI TREREHREFTRICRLET, 22U LR 120 EEEHFEOFEMICELTIE MKA
HMERHPE—42 0 120 EEEHIE (713 XLHK)] (RO1AN2657)EZSHB L TL &L,

Renesas Flexible Motor Control 1) — X F

R 28 oY LR120 EEEHIEY 7 by TEREHK

IHH

RE

A =

120 FE@ B

El¥sFRABM ER T

FEEBEIC L DMERH(60 EHE)

E— 42 EERFR/FL

SW1 D LAJLIZK Y #HIE
F =1 Renesas Motor Workbench 55 A 71

ANEBE

DC 24V

A ooy REIRE

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

*v ) 7 (PWM)EKRE

20 [kHz](¥+ Y 7 /A# : 50 [us])

TV ERA L 2 [us]
SRR RA6T2: 1 [ms]
RA6T3: 1 [ms]
RA4T1: 1 [ms]
RA8T1: 1 [ms]
[B1 %55 5 & BE CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

a2 SRBERE

=EELAR)L | Optimize more(-02) (7 7 #+ )L hERE)

fREEZ LR

LTOWTIIDEEDEE, E—2FEEBENG6RNEET7I T4 TI2T5
1. BHEDERA 3.54(=1.67*sqrt(2)*1.5) [A|Z#BB(BFRHIHELY TER)
2.4 UN—SBHEEEN 60 [V Z BB (B R EIHEL TER)

3.4 UN—EBREEHN SVIRGERHHEL TER)

4. [EIEEEE A 4500 [rpm] % 1B:E(EFH B # TE1R)

52 9 LR, Y0 0XBHATREIHEALMAIEE
6.RBR—ILE /IR — D (LBERR)DEERE

HERA L DBERBRHES EHEH LIEE. PAIMENmFEN/A VE—F VRIZT S
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25 FYAHBIEIREL
BTNV T b7 THEALTNSEIYAH L BEIBME TRISRLET,

& 2-9 BYAHBEIREL

&Y AH BEE U
L AL
15 Min
14
13
12
11
10 AGTO INT
R B IR Y IA A AR
9
8
7
6
5 ADCO ADIO(RA6T2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5ET B r LAH (R GIEE Y A INIE)
4
3
2
: "4
0 Max POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
POEGO EVENT(RA8T1)
BEREEEYAH
Allocations
Interrupt Event ISR
0 AGTOINT (AGT interrupt) agt_int_isr
1 ADCO ADIO (End of A/D scanning operation(Gr.0)) adc_b_adi0_isr
2 POEG3 EVENT (Port Output disable interrupt D) poeg_event_isr
2-35RABT2FSP ElYRAHIV T4 L—Y 3y
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
2 POEGT EVENT (Port Output disable interrupt B) poeg_event_isr
2-36 RAAT1/RABT3FSP E|YA#HaV T4 L—>3 Y
Allocations
Intermupt Event ISR
0 AGTO INT (AGT interrupt) agtint_isr
1 ADCO SCAM END (End of A/D scanning operation) adc_scan_end_isr
2 POEGO EVENT (Port Output disable interrupt A) poeg_event_isr
2-37 RA8T1FSP ElYIA#IV T4 L—3 Y
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3. HlEY 27 by 7EREA
BTN TR TICDODNTEHRBALEY,

3.1 HIHAR

3.11 E—AEEH/IFL
E—2DiLEN & Z=1EIE. Renesas Motor Workbench ™5 DA AE=(EZ SWI ALDAAIZE>THIEIL E
ER

SWA IZIZRAR— FAEIY BTN, "High"LANILDEZFRFZ— RSy FHREENTULN D & FIET
L. Low'LRNILDEZFE—2ZELT HEHILET,

312 ADZXi#
(1). E—2EEmEEERE

E—42 OEERFEEESEIX Renesas Motor Workbench ™5 DA A ZE =X VR1 O AE(T7F 0O E)%E
ADZEMT B ELICK>TRELET, ADEMEINI- VRODEIX. UTORDKS(Z, BERER|EL
LTHERALET,

x 3-1 EEEEEFEDOLHRL

ZRI
I
=B (A E - AD ZHE)
cw 0 [rpm]~2400[rpm] : 0800H~OFFFH
EiERERSE
CCW | 0 [rpm]~2400[rpm] : 07FFH~0000H

(2). 41 oN—3BREXE

LUTDRDESICAVN—SBREEZHELET, TREDEHLBER - BEXTHREEERIX PWM
FL)IFERALET,

R 32 A N—SBREETDEHL

EE Rt
(A N\—3 BIREE : AD L)
1A UN—S2BIRERE 0 [V]~73.26 [V] : 0000H~0FFFH

(3). U, V. WHHEE
UTORDESIZ, UM, V. WHEEZAEL. FOJ0RHEICEALES.
= 33U, V. WHEEOEHLL

HE gl d
(U4, VA, WHEE : A/ID Z£#:1E)
U#E. V. WHEE 0[V]~73.26 [V] : 0000H~O0FFFH
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(4). U%E. V4. WHRER

UTORDESIZ. UM, V. WHERZAEL. BERRHBICERALET,

& 34U, V. WHERDE#LL

IHHE

EHutt

(U#. VHE. WHEEFR : A/D ZHE)

U#. V. WHER

-8.25 [A]~8.25 [A] : 0000H~0FFFH *
EF{E=(3.3V—1.65V)=(0.010hm x 20)=8.25A
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3.1.3 ZEEHIE
HBOTIWI T T7DE—RMEEEL, FA4XET7)—F 00788, EOVOREERICEAT
EZEYAHA, 2n[rad]fIDERYAHEEDESNSEELET,

| I
I ——

UFB{R 8 [
Rt s—
|

ViR{& 18
=LY R—

|
WHE{R 8 |

R—ILE Y a— :

l=

27

2’

L

BARAIE

mYirdr b BYirdy mYirds MmYird mYidd BYird

HIvREER

E—SE¥5EErad/s] = 271 X BATHIUREIRE)/ (ho2EER)

3-1 E—2EEEEDEREAE

YT T bz 7 TORESEIE. PIEHHICE >TITWET, FEORESIEPIHEL->TERE
EREZRET.

* K .
v =(K,,+— ) 0" — )

Vv EIERGE o HEIRESE o [BligE R

K, HEEPIHAR 7 A K, & PLRSY 7 A v s T 7T AWWET

Pl I DEEMIZDOWLNTIE, EMEZSELTLEEL,
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314 PWM IZ& 3 EEHIH
A BEOHEIIE PWM HEEEALTOET, PAMHBEE, B 3208312, /SLROTa—
TAEEILEEZCETTHBELARL CLCHBARTT,

Fa—Fg=— TN 000

Ton+ Torr THEFE

3-2 PWM il

T, BEREMZUTOLSICERLES,

mERAE VIESEEE EA4UN—SBEEE

COEREE, PWIMTa—TAZRODLIRFICRBREE L ETHMEDHBETLET,

Ff-, GUTNY IOz T7 T, BIE60EFavELI2HEAL, HAEERUVEEDHIHZT-T
W9, 3312, FEHHIF 0 EFavE LV ITHDE—AFHEESEAKEAERLET, 3-4 12,
AL 0EFavEVITHOE—2HIEEE R A REMERLET,

3-3 FHEMWHIF0EFavELY

RO1AN6844JJ0111 Rev.1.11 Page 40 of 80
2024.12.23 RENESAS




KAMABERBE—2DEY LR
120 E@EFIME Renesas Flexible Motor Control ') — X

MW?ﬁWfﬁ
VHﬂﬂﬂJU_IﬂﬂﬂﬂﬂﬂﬂImm_lﬂﬂmlﬂ

3-4 HMERIF 60EFavELY
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315 KEEH

35(CHU TV I I TIZHITHREBBRERLET ., Yo TILY T 7T,
TSYSTEM MODE] IZ& UKEEZEBLEY,

POWER ON/

RESET

S

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

35 Y LR 120 EEEFIEY 7 bz 7 DREEBBR

(1) SYSTEM MODE

DRATLEBEREERLET, B4/ AU MEVENT)ORLEICLY ., KEIBRLET., VAT LDE
ERREE, E—2BEELE (NACTIVE) . E—488 (ACTIVE) . E&iKRE (ERROR) i"H Y F

Yo
(2) EVENT

% SYSTEM MODE H[Z EVENT B4 9 5 &, £D EVENT 2> T, YA TLEERENAR 3-5
FORDKFRIZEZLETS, HEEVENT ORAEEZERFITRELGY FT,

3 3-5EVENT —%&

ARV b4

RAEZER

STOP

A—H—BEICKYREELFES

RUN

A BEICKYRELET

ERROR

VATLNEREEBRH L EEITRELFET

RESET

A—H—BEICKYREELFES
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3.1.6 tIYLRKIERFDIREAE
oY LR 120 EBEHEG. KAME(EGF)OBROELIZES

FEEEZFAL. 60 EBOWHT

DUEZHELFT, LHML, FEEEEIEGZT DA ETHRET SO, BBREIEBOMNEZHETET S5
ENTEYT . HMIBHEDHEIC+DLREERENBHETT,

Z0H. BWBAELE LT, XKABABOMEICANDL LT, BEIWICEE/ N2 —2ELSEHI L TH
BHAERESE. ABEEISSIERATHENHYET,

36 TIEYUTIY I Iz T7 TOREAEERLTNET,

RUN MODE

MOTOR 120_CONTROL_RUN_MODE_DRIVE

Voltage reference status | "™

MOTOR_120_CONTROL_VOLTAGE_REF_OPENLOOP

MOTOR_120_CONTROL_VOLTAGE_REF_PI_OUTPUT

Speed reference status

GTOR- 130 CONTR
SPEED_REF_OPE
Pt

RMOYOR 720" CONTR
OL_SPEED_REF_OPE
P2

ROTOR 726 EORTR
ol

L SPEE[?as’E]F,oVE MOTOR_120_CONTROL_SPEED_REF_CHANGE

Open loop start voltage

Reference speed

Open loop start speed

Voltage 1
%

o |
Speed
[rad/s]&

0o —

\/

Openloop

Speed PI control

A

3-6 RENS LA
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317 {REERLRE
HUTLYITRIz7IE, UTOIS—RKEZEL, TAFTNOBSICRAELETIMEEZEELTLE

T, VATLREHEICEADOIZRTEMEITIR 3-6 #SBL TN,

- BERTS—
N—FOz7hoNBRABLEES@EERBRE)IZEY. PWMHEAHEFZENAMA4 VE—F D RRKREIZLE
7,

T, BERERBAHTUME. V. WHERZERL. BERBERY = v MEZEBB)EZHRE L=k
2. BRFLLFI (VI bz 7HE).

- BEETS—
BEESRAYTA ON— S BREEZERL. BEEBEEBE) I v MEZEB)ZHRHE LERKIZ, B2
FLELFET. BEEY v MEFRHEBOENENREFEERB L TRELLETT,

- REETS—
BEXERBH T, ON—9BHRETEERL. BEEXEEXY I Y MEZ TR --158)%HRE L=
2. REAFELLFET, BEFY S v MEFXREEROEBREOREFEZEZEE L THELEETT,

- EEmEETS —
EimEEERRAACTEEEZERL. EEY Iy MEZHBBLES, BRFLLEY,

- EO0V0RBHEZA LTI IS —
TOU0RBHIZEDZNE—VUOYBIN-—ERBERELLEVGES, REFLLEY,

ARER—ILE YN — (B ER)DEERE
U. V. WEHBEENSEDRER—ILE U REI—V(HNERBRR)DEEZHRH LGS, BE2E1ELE
ERR

& 3-6 FURT LREHAERTERE

I5— RRfE EE R

BERIS— BERY Y ME [A] 3.54 | &1 E HA

BEEFIS— BEEY Y ME [V] 60 | &1 28

BEEXETS— EE lj_:'J v ME [V] 8 | B E

EEEELS— EE' 2y ME [rpm] 4500 | T HI1EE HA

oo ox Ls -

TRRBRUEALT | 0t 1T ems) 100
JhIS—
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3.1.8 AD MY AH
AD FYUHEREY T IL—TDRAIVTERLET,

Timer start

Carrier cycle

Motor control routine

Scan 0
AD conversion

Scan 1
AD conversion

ADC trigge!
from GPT

AD

r

Scan 0
conversion

Motor control

Scan 1
on

AD conversi

< 50us >

ADC trigger
from GPT

Scan 0
AD conversi
Motor control

Scan 1
AD conversi

ADC trigger
from GPT

ion AD c

3

Scan 0

onversion

Motor control

Scan 1 \I

AD conversion

ADC trigger
from GPT

I Motor control

3-7AD R HEAZIUY
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32 TUH LR 120 E&EEREY 7 b 7RSI

C T, BEYAABHEICETINIEHZIDLWTOLEEZFLEHET, £EERICIE, VY LR
120 EREFHIZCE T H5FTELTBEAROAREH L TVWVET ., ERICEHOHZVEROEMICDOLNTIE, V—R
a—RESEIEEL,

& 3-7 “mtr_main.c’BEA%%—& [1/2]

J74IL% EESS LB E
LR
mtr_init
AR EL
HAh: &L
AA H0ER
mtr_main
AR EL
Hh: Gl
R—FKai—¥q42427z—2X
board_ui =/
AR EL
Hh: Gl
Analyzer A—%'4 >4 7z —
ics_ui AEM
AR L
HAh: &L
AAVEBICTHERT SEHR
software_init DL
AR L
HAh: &L

g_poe_overcurrent POEG &I Y) ;AA 032

A7 : (poeg_callback_args_t*)p_args/ 3 —JL/\y I BEE/INT A—
2
HA: &L

mtr_main.c

FSP £ 2 —L#I#AL 0
motor_fsp_init
AN L
HA: &L

120 EEEHEI—IL/INY D

mtr_callback_120_degree
E3E54

A7 : (motor_callback_args_t*)p_args / 3—JL/Ny VBEEH/S A—
2
HA: &L

LED /82 — VR ENE
mtr_board_led_control

A7 : (uint8_t) u1l_motor_status/ E—2 A T—4H R
Hh: &L

mtr_remove_sw_chattering SWF v %L TIREME
A7 : (uint8_t) ul_sw/ SW F&Hl

(uint8_t) u1_on_off / ON/OFF #K&E
Hi77 : (uint8_t) u1_remove_chattering flg/ Fx¥ 2 U 9BRETSY

VR1 DKEE % B
get_vr1

AR EL
HAh: Gl
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% 3-8 “rm_motor_120_degree.c’BI%—& [1/3]
7744 RE %4 ALERHE

rm_motor_120_degree.c

RM_MOTOR_120_DEGREE_Open

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRINGA—4
(motor_cfg_t const * const) p_cfg/ A>T 4 HIXTA—4

HH: (fsp_err t)err/ EiTHR

120 B @ BB 1R 1R

RM_MOTOR_120_DEGREE_Close
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRING A—4
Hh: (fsp_err_t)err/ E{THER

120 EEE B HIER T 0E

RM_MOTOR_120_DEGREE_Reset
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRING A—4
Hh: (fsp_err_t)err/ E{THER

IZ—KEDY Yy FuE

RM_MOTOR_120_DEGREE_Run
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRING A=A
Hh: (fsp_err_t)err/ EITHER

E—4 OEEHBLE

RM_MOTOR_120_DEGREE_Stop
A A : (motor_ctrl_t *const) p_ctrl/ £ Y RB U RING A =4
M (fsp_err t)err/ EITHR

E—42 OEEEFIENE

RM_MOTOR_120_DEGREE_ErrorSet

A A : (motor_ctrl_t *const) p_ctrl/ 4 Y RB U RING A =4
(motor_error_t const) error/ TS5—/\5 A —4

H7: (fsp_err_t) err / ETHER

I 5 —REDOREMRE

RM_MOTOR_120_DEGREE_SpeedSet

A A : (motor_ctrl_t *const) p_ctrl/ 4 Y RBVRING A =4
(float const) speed_rpm / [EIExigRIE[RPM]

H 7 : (fsp_err_t) err / EITHER

E—4 OEEETRERERE

RM_MOTOR_120_DEGREE_StatusGet

A A : (motor_ctrl_t *const) p_ctrl/ 4 Y RB U RING A =4
(uint8_t * const) p_status / E— 4 HllfH1IK5E

H 7 : (fsp_err_t) err / EITHER

E— 2 HEMKEDIG

RM_MOTOR_120_DEGREE_SpeedGet

A A : (motor_ctrl_t *const)p_ctrl/ 4 VRV RINS A—4
(float * const) p_speed_rpm / [El&5:&E[RPM]

H 7 (fsp_err_t) err / ETHER

E— 3 OEEREERG0IE

RM_MOTOR_120_DEGREE_WaitStopFlagGet

A A : (motor_ctrl_t *const) p_ctrl/ £ Y RBVRING A =4
(motor_wait_stop_flag_t * const) p_flag_wait_stop / E—4% {F1L
Hi71 : (fsp_err_t) err / EITHER

E— 2 FILKEORG

RM_MOTOR_120_DEGREE._ErrorCheck

A A : (motor_ctrl_t *const) p_ctrl/ 4 Y RBVRING A =4
(uint16_t * const) p_error / TS5 —4KAE

HH: (fsp_err t)err/ EITHER

I>—Fzy/NE
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% 3-9 “rm_motor_120_degree.c’BI%—& [2/3]
T74IL% RA% 4 VIR ED

rm_motor_120_degree.c

rm_motor_120_degree_active

A7 : (motor_120_degree_instance_ctrl_t*) p_ctrl/ 4 > X% > RsX
FA—4

H A (uint8_t) err / EITHR

E— 52 OEEHB0E

rm_motor_120_degree_inactive

A7 : (motor_120_degree_instance_ctrl_t*) p_ctrl/ 4 > X4 > ZsX
FA—=4

H A (uint8_t) err / EITHER

E— 42 OEEREIENE

rm_motor_120_degree_nowork

A7 : (motor_120_degree_instance_ctrl_t *) p_ctrl
| AVRBRVRING A =4

H A (uint8_t) err / EITHER

IS nE

rm_motor_120_degree_reset

A7 : (motor_120_degree_instance_ctrl_t *) p_ctrl
| AVRBRVRING A—4

H A (uint8_t) err / EITHER

IS—KEJ Y MoE

rm_motor_120_degree_error

A7 : (motor_120_degree_instance_ctrl_t *) p_ctrl
| A VRBZDRING A—4

H A (uint8_t) err / EITHER

IS —FD®RNE

rm_motor_120_degree_statemachine_init

A7 : (motor_120_degree_statemachine_t *) p_state_machine / X
T—hkTY

HAh: &L

AT— I U ERE

rm_motor_120_degree_statemachine_reset

A7 : (motor_120_degree_statemachine_t *) p_state_machine / X
T—hkTlY

HAh: &L

AT—k3 o)ty FMLE

rm_motor_120_degree_statemachine_event
A7 : (motor_120_degree_instance_ctrl_t*) p_ctrl/ 4 > X4 > ZsX
SA—%5
(motor_120_degree_ctrl_event_t)ul_event/ 41 N> +
HA: L

REBBNE

5
i

rm_motor_check_over_speed_error
A7 : (float) f4_speed / [EIE5EEE[RPM]

(float) f4_speed_limit / [E1#5EE £ R[RPM]
HA : (uint16_t)u2_temp0/ TS5—75%4

F—N—RAE—KFIS—HH
bt

rm_motor_check_over_voltage_error

A7 (float) f4_vdc/ A > /\—3 BREEEV]
(float) f4_overvoltage_limit/ EFREEIE[V]

HA : (uint16_t)u2_temp0/ TS5—754

BEEIS—RHLE

rm_motor_check_low_voltage_error

A7 : (float) f4_vdc | A 2\—3 BIREEE[V]
(float) f4_lowvoltage_limit / FRREEFE[V]

HA : (uint16_t)u2_temp0/ TS5—754

BEEELS—RHLE
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F 3-10 “rm_motor_120_degree.c’B#—& [3/3]
T74IL% RA% 4 VIR ED

rm_motor_120_degree.c

rm_motor_check_over_current_error
A7 (float) f4_iu / U FBEFR[A]

(float) f4_iv / V BEFR[A]

(float) f4_iw / W FBEFR[A]

(float) f4_oc_limit / ERREFIEA]
HA : (uint16_t) u2_temp0/ TS5—75%4

BERT S —RHOE

rm_motor_120_degree_error_check
A7 : (motor_120_degree_instance_ctrl_t *) p_ctrl
| A VRBVRING A=A
(float) f_iu / U $8EFR[A]
(float) f_iv / V HBEFR[A]
(float) f_iw / W #8EFR[A]
(float) f_vdc/ A »N\—42 B#REE[V]
(float) f_speed / [EI45EEE[RPM]
77 : (uint16_t) u2_error flags /| TS5—2735%

I5—HRHnE

rm_motor_120_degree_120_control_callback

A7 : (motor_120_control_callback_args_t *) p_args
[ aA—)LiNy O BEEINT A —A

HAh: Gl

120contorol €Y a—)La—JL
AR R 1%
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% 3-11 “rm_motor_120_control_sensorless.c’BEA%— & [1/4]
274IL%A e A IEREE

rm_motor_120_control
_sensorless.c

RM_MOTOR_120_CONTROL_SENSORLESS_Open
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 X R VRIS
A=A

(motor_120_control_cfg_t const * const) p_cfg/ a> 7«4 J /135
r—4
H 7 (fsp_err_t) err / ETHER

2 L AR R 0

RM_MOTOR_120_CONTROL_SENSORLESS_Close
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ £ > X2 2 R/\5
A=A

Hh: (fsp_err_t)err/ ETHER

oY L RAFIEE T 0E

RM_MOTOR_120_CONTROL_SENSORLESS_Run
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 YR 2 > R/\5
r—4

H 7 (fsp_err_t) err / ETHER

E— S EEMAGLE(E Y
L R il )

RM_MOTOR_120_CONTROL_SENSORLESS_Stop
A 71 : (motor_120_control_ctrl_t * const) p_ctrl/ £ > X2 2 R/\5
r—4

H 7 (fsp_err_t) err / ETHER

E—S DOEEFILLE(EY
H L R Hl4H)

RM_MOTOR_120_CONTROL_SENSORLESS_Reset
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ £ YR 2 > R/\5
r—4

H 7 (fsp_err_t) err / ETHER

IS—REDYty MLE

RM_MOTOR_120_CONTROL_SENSORLESS_SpeedSet
A 71 : (motor_120_control_ctrl_t* const) p_ctrl / 4 Y X% VRIS
A—A

(float const)speed_rpm / [ElER}ERIE[RPM]
HH: (fsp_err t)err/ EITHR

E—4 DOEEEETEREL
b

RM_MOTOR_120_CONTROL_SENSORLESS_SpeedGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 > X R VRIS
A—4
(float * const) p_speed_rpm / [EI&5:&EE[RPM]
Hh: (fsp_err_t)err/ E{THER

E— 4 OEEEEREIRGLE

RM_MOTOR_120_CONTROL_SENSORLESS_CurrentGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ £ YR 2 2> R/\5
A—%

(motor_120_driver_current_status_t * const) p_current_status /
EREET—4

HH: (fsp_err t)err/ EITHR

BREET— 4 FLE

RM_MOTOR_120_CONTROL_SENSORLESS_WaitStopFlagGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 X R RIS
A—4

(motor_120_control_wait_stop_flag_t * const) p_flag/ E—% &
1EiKEE
Hh: (fsp_err_t)err/ E{THER

E—2 FILREOIRG0RE

RM_MOTOR_120_CONTROL_SENSORLESS_TimeoutErrorFlagGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 >R 2 > R/\5
r—4

(motor_120_control_timeout_error_flag_t * const)
p_timeout_error_flag/ ¥ 09 ORBRHA A LT T S5—IREE
Hh: (fsp_err_t)err/ E{THER

TOIVRRBREEIALTD
b IS —KEERGLE
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% 3-12 “rm_motor_120_control_sensorless.c’BEA#— & [2/4]
274IL%A e A IEREE

rm_motor_120_control
_sensorless.c

RM_MOTOR_120_CONTROL_SENSORLESS_PatternErrorFlagGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 X R VRIS
A=A

(motor_120_control_pattern_error_flag_t * const)
p_pattern_error_flag / {RI8HR—)L/NZ—2 T 5 —IKEE
H 7 (fsp_err_t) err / ETHER

ERAR—LEDH /N2 —2
I5—RERGLE

RM_MOTOR_120_CONTROL_SENSORLESS_VoltageRefGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 X R VRIS
A—4

(motor_120_control_voltage_ref t * const) p_voltage ref/ &£
BRERE
Hh: (fsp_err_t)err/ E{THER

RM_MOTOR_120_CONTROL_SENSORLESS_ParameterUpdate
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 > X R VRIS
A=A

(motor_120_control_cfg_t const * const) p_cfg/ a> 7«4 J /135
r—4
H 7 (fsp_err_t) err / ETHER

NSA—ETFT v TT— R
b3

rm_motor_120_control_sensorless_speed_cyclic
A7 : (timer_callback_args_t *) p_args / 3 —JL/Ny I BEEUNS A—4
HAh:aL

EEHEAa—LANYIE

&

rm_motor_120_control_sensorless_driver_callback

A7 : (motor_120_driver_callback_args_t *) p_args / 3 —JL/\v B
BT A—42

Hh:EL

AD ZEETaA—IL/NY I
2

rm_motor_120_control_sensorless_reset

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
RBE VAN A=A

Hh: Gl

AVRBDVRING A—42)
v MoE

rm_motor_120_control_sensorless_start_openloop

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
RB VARG A=A

Hh: &L

F+—TF 2 IL— TRtk iR

rm_motor_120_control_sensorless_ol_signal_set

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RBE VAN A=A

Hh: Gl

A—FoL—THEOEEN
B —URENE

rm_motor_120_control_sensorless_speed_calc

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RBE VAN A=A

Hh: &L

B 5 BE 5 HH A

rm_motor_120_control_sensorless_generate_pattern
A7 (float) vu_ad / U fBEE

(float) vv_ad / V HHEE

(float) vw_ad / W fBEE

(float) vn_ad / FmEE
HFA: (uint8_t)ul_temp/ BE/ 2 —>

BENE—ERNE
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% 3-13 “rm_motor_120_control_sensorless.c’BEi#— & [3/4]
274IL%A e A IEREE

rm_motor_120_control
_sensorless.c

rm_motor_120_control_sensorless_set_angle_shift

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RBAVARING A=A

Hh: L

M7 FEDEH

rm_motor_120_control_sensorless_check_pattern

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RBURING A=A

Hh: &L

€09 ox$ERE

rm_motor_120_control_sensorless_shift_angle

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RBURING A=A

HA: &L

GItHS 7 MR

rm_motor_120_control_sensorless_wait_motorstop

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
AR DRING A=A

Hh: &L

ElExfE1tF = v 2 AL\

rm_motor_120_control_sensorless_pattern_set
A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RABURING A=A
(uint32_t) u4_signal / BE/Z—>
HAh: &L

rm_motor_120_control_sensorless_pattern_first60
A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
RB VARG A=A
(uint32_t) u4_signal / BE/NNF—>
Hh: &L

JEFRFEATE 60 EFavEY
g0

rm_motor_120_control_sensorless_pattern_first60_comp

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
AB VRIS A—4

(uint32_t) u4_signal / BE/Z2—>

HAh: &L

AT 60 EFavELY
g

rm_motor_120_control_sensorless_speed_ref_set

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RABURING A=A

Hh: &L

EEHEAE R ERERE

rm_motor_120_control_sensorless_voltage_ref_set

A 71 : (motor_120_control_sensorless_instance_ctrl_t*)p_ctrl/ 1 >
RABURING A=A

Hh: &L

rm_motor_120_control_sensorless_pi_ctrl

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
AR DRING A=A

HH : (float)f4_ref / PI Hl{H#H 5

Pl il fEanE

rm_motor_120_control_sensorless_check_timeout_error

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 1 >
AR DRING A=A

Hh: &L

RER—ILE Y IRE—2
I5—¥|FENE
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% 3-14 “rm_motor_120_control_sensorless.c’BEA#— & [4/4]

T74 L%

E#s

pUBETE S

rm_motor_120_control_sensorless_Ipff

A7 : (float) f4_Ipf_input / LPF A S
(float) f4_pre_lpf_output / ii[EID LPF H A1l
(float) f4_lpf_k / LPF &1 >

HH : (float) f4_temp / LPF H 7

LPF 4038

rm_motor_120_control_sensorless_limitf
A7 : (float) f4_value / AA{E

(float) f4_max / TxK{E

(float) f4_min / &/IME
H A : (float) f4_temp/ HAH{E

ETRY = v MLE

rm_motor_120_control
_sensorless.c

rm_motor_120_control_sensorless_limitf_h
A7 : (float) f4_value / AA{E

(float) f4_max / FxK{E
H A : (float) f4_temp/ HAH{E

ERY =y MOE

rm_motor_120_control_sensorless_limitf |
A7 : (float) f4_value / AA{E

(float) f4_min / &/IME
H A : (float) f4_temp/ HH{E

TRY v MoE

rm_motor_120_control_sensorless_limitf_abs
A7 : (float) f4_value / AH{E

(float) f4_limit_value / 1) = v &
H A : (float) f4_temp/ HAH{E

exifiEy = v buE
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& 3-15 “rm_motor_120_driver.c’B%k—& [1/2]
T774IL% R4 MBI E

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER_Open
A7 : (motor_120_driver_ctrl_t *const)p_ctrl/ 4 YR B D RINT A—
e

(motor_120_driver_cfg_t const * const) p_cfg/ 3> 7 14 J/85
r—4
M (fsp_err t)err/ EITHR

120 EEEHEA L5 1 /B
prop U

RM_MOTOR_120_DRIVER Close

A7 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 YR A DV RINF A—
e

Hh: (fsp_err_t)err/ E{THER

120 EEREHIEHA LS 1 /38
THnE

RM_MOTOR_120_DRIVER_Run

A7 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 YR A DV RINF A—
e

M (fsp_err t)err/ EITHR

E—4% iR NE

RM_MOTOR_120_DRIVER_Stop

A7 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 YR A DV RINF A—
e

H 7 (fsp_err_t) err / ETHER

E—2 OEEFILLE

RM_MOTOR_120_DRIVER_Reset

A7 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 YR A DV RINF A—
e

H 7 (fsp_err_t) err / ETHER

IS—REDYty MLE

RM_MOTOR_120_DRIVER_PhaseVoltageSet
A7 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 YR BZ DV RINF A—
2
(float const) u_voltage / U #§ PWM 7 2—T «
(float const) v_voltage / V ¥ PWM 72 —7F «
(float const) w_voltage / W 8 PWM T 2 —TF 1
H7: (fsp_err_t) err / ETHER

PWM 7 a1—7 1 X ELE

RM_MOTOR_120_DRIVER_PhasePatternSet
A7 : (motor_120_driver_ctrl_t *const)p_ctrl/ 4 YR B D RINF A—
2

(motor_120_driver_phase_pattern_t const) pattern / @&E/{2 —

.

v
Hh: (fsp_err_t)err/ E{THER

PWM H 71iREEY) Y & Z A0

RM_MOTOR_120_DRIVER_CurrentGet
A7 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 YR A DV RINF A—
2

(motor_120_driver_current_status_t * const) p_current_status /
EBREET—4

Hh: (fsp_err_t)err/ ETHER

BREET— 4 FLE

RM_MOTOR_120_DRIVER_CurrentOffsetCalc

A7 : (motor_120_driver_ctrl_t *const) p_ctrl/ 4 YR B U RINF A—
2

Hh: (fsp_err_t)err/ E{THER

ADEDA 7ty FEHUNE

RM_MOTOR_120_DRIVER_FlagCurrentOffsetGet

A7 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 AR 2V RINT A —
A

(motor_120_driver_flag_offset_calc_t * const)p_flag_offset/ 7t v
FEHRERERARS 24

HH: (fsp_err t)err/ EITHR

AD [EQA 7t v FEHIKE
HRiGAniE
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% 3-16 “rm_motor_120_driver.c’BEA%—& [2/2]
T774IL% R4 MBI E

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER_ParameterUpdate
A7 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 AR 2V RINT A —
A

(motor_120_driver_cfg_t const * const) p_cfg/ 3> 7«4 J/85
r—4
H 7 : (fsp_err_t) err / ETHER

NSA—ETFT v TT— R
b3

rm_motor_120_driver_reset

A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X &2 VRIS
r—4

HAh:HL

AVRBDVRING A—421)
v MLE

rm_motor_120_driver_output_pwm

A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X &2 VRIS
r—4

Hh: &L

BE PWM H SRR 0E

rm_motor_120_driver_ctrl_start

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 >R 32 VRS
A—45

Hh: &L

E—4HIEA PWM H B
g

rm_motor_120_driver_ctrl_stop

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 > X2 VRS
r—%5

HAh: &L

PWM Hi A= 1k 038

rm_motor_120_driver_set_uvw_duty
A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X% VRIS
r—%5
(float) f_duty_u/U 4 PWM Ta1—T«
(float) f_duty_v/V# PWM TFa21—F«
(float) f_duty_w /W 8 PWM 721 —F «
Hh: Gl

PWM 7 21—7 1 X ENE

rm_motor_120_driver_current_get

A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X &2 VRIS
r—4

HAh:%EL

A/D fERRIFALEE

rm_motor_120_driver_mod_set_max_duty

A7 : (motor_120_driver_modulation_t *) p_mod/ PWM %5
(float) f4_max_duty / KT a1—T4«

HAh:%EL

BRAT 1—T 4 RELE

rm_motor_120_driver_mod_set_min_duty

A7 : (motor_120_driver_modulation_t *) p_mod/ PWM %%
(float) f4_min_duty / &R/NF2—T 4

HAh: Gl

RINT 2—T 1 RERE

rm_motor_120_driver_pin_cfg

A A : (bsp_io_port_pin_t)pin/ EL &S
(uint32_t) cfg / EREME

Hh: Gl

Ervarvoq44dL—>3y
REME

rm_motor_120_driver_cyclic
A7 : (adc_callback_args_t*)p_args / a—JL/N\y I BEABKNS A —42
HA: &L

AD T TaA—)L/Ny Z B
#
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3.3 Contents of control

3.3.1 Configuration Options

E—ARAEUY LR 120 EEEHEE D 2 —ILOERA T 3 VX, RA Configurator Z{EA L THEKTE
AToavaL®k

FY,

ElEIX, ROKRI1THERA T avIZEHELTWLET,

= 3-17 BREA T3y

EEEINF=A T a vk, 3— FOERFIC hal_data.c [CBEIMICRBRENET,

Configuration Options (rm_motor_120_degree.h)

AT ars

RE

General | Limit of over current (A)

HERNCDIEZEZ S E. PWM HAKR— FAF T

h’i—a—o

- =

~Ex§fé

General | Limit of over voltage (V)

BBEENCDEEZBZSE. PWMEBAR— A TIZHTE

ENFEY,
General | Limit of over speed (rpm) EEEENCDEZEZ S E. PWM HAOKR— bAF TIZHRE
ENFEY,
General | Limit of low voltage (V) BREENCDEZTES E. PWM HAR— bAA TIZHRTE
ENFET,
# 3-18 Configuration Options #J#A{E (rm_motor_120_degree.h)
v i 2 A 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 low voltage (V) 8.0 8.0 8.0 8.0
3.3.2 Configuration Options for included modules
U LR 120 EEBHIEHES 2 —ILIZIE, UTOED2—ILAEENET,
* 120 control sensorless module
* 120 driver module
Flz. IRODED2—ILICIE, 120 ERBFHIHES 2 —ILERLBBRBNSA—208HYET., 47

VAVREREEBEUTORICRLET,
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Configuration Options (rm_motor_120_control_api.h)
rToavd kS

A0 EFavELITHIETIYEZR
FLEHFEHDZ [ms]
RKEREE [V

=/MEFEE [V]

RE PISIEIAEY AAMEE &5

7)) =534 TREIKRE [Mhz]

RE LPF /A5 A—4
REESRKIERE

=RE Pl LIS 1 >
REPIESYTAY

General | Conduction type

General | Timeout counts (msec)
General | Maximum voltage (V)

General | Minimum voltage (V)

General | Speed Pl decimation

General | Free run timer frequency (MHz)
General | Speed LPF K

General | Step of speed change

General | PI control KP

General | PI control KI

General | PI control limit

BT Pl IS EY S v ME [V]

Motor Parameter | Pole pairs

ESE

Motor Parameter | Resistance (ohm)

1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#1 594X [H]

Motor Parameter | Inductance of g-axis (H)

qEA UH VB VR [H]

(Wb)

Motor Parameter | Permanent magnetic flux

B4R [Wb]

Motor Parameter | Rotor inertia (kgm*2)

A4 F— v [kgm”2]

#F 3-20 Configuration Options ##A{E (rm_motor_120_control_api.h)

7T arsk RAGT2 RA4T1 RA6T3 RAS8T1
Conduction type First 60 First 60 First 60 First 60
degree PWM | degree PWM | degree PWM | degree PWM
Timeout counts (msec) 2000 2000 2000 2000
Maximum voltage (V) 20.0 20.0 20.0 20.0
Minimum voltage (V) 3.0 3.0 3.0 3.0
Speed PI decimation 1 1 1 1
Free run timer frequency (MHz) 120 50 50 120
Speed LPF K 1.0 1.0 1.0 1.0
Step of speed reference change 0.2 0.2 0.2 0.2
Pl control KP 0.02 0.02 0.02 0.02
PI control Ki 0.004 0.004 0.004 0.004
PI control limit 24.0 24.0 24.0 24.0
Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3
?l/l—ﬁtor Parameter | Inductance of d-axis 0.0013 0.0013 0.0013 0.0013
?l/l—ﬁtor Parameter | Inductance of g-axis 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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® 321 BEATay

Configuration Options (rm_motor_120_control_sensorless.h)

T as

RE

General | Stop BEMF

oY L ABREEFEILHEERE

General | Maximum voltage for BOOT (V)

BOOT £— F&XEE [V]

General | Carrier frequency (kHz)

PWM &+ 1) 7 K [khz]

General | Adjusting angle

NE—DYBZ R4SV TREE

General | Boot reference voltage (V)

BEHESE V]

General | Voltage lamping time

BEEEREMEHNY Y FEK

General | Voltage constant adjust time

BEHESFE—FEHV > FEK

General | Open loop start speed (rpm)

FEEEE [rpm]

General | Open loop mode2 speed (rpm)

F—TOoN—TE—F19YEZEE [rpm]

General | Open loop mode3 speed (rpm)

F—TON—TE—K29YEZEE [rpm]

General | Open loop start voltage (V)

EBEE [V]

General | Open loop mode1 speed rate

A—TUN—TE—F 1 TOREEME
[rpm/control period]

General | Open loop mode2 voltage rate

T—TUIN—TE—F 2 TOEEEME
[V/control period]

General | Open loop mode2 speed rate

A—TUN—TE—F 2 TOREEME
[rpm/control period]

General | Open loop mode3 voltage rate

A—TUIN—TE—F 3 TOETEME
[V/control period]

General | Open loop maximum voltage (V)

F—ToIN—TE—F3ITORKEE [V]

% 3-22 Configuration Options #)#A{E (rm_motor_120_control_ sensorless.h)

A2 RAGBT2 RA4T1 RA6T3 RAS8T1
Stop BEMF 0.5 0.5 0.5 0.5
Maximum voltage for BOOT (V) 8.0 8.0 8.0 8.0
Carrier frequency (kHz) 20.0 20.0 20.0 20.0
Adjusting angle 0 0 0 0
Boot reference voltage (V) 3.0 3.0 3.0 3.0
Voltage lamping time 128 128 128 128
Voltage constant adjust time 64 64 64 64
Open loop start speed (rpm) 150 150 150 150
Open loop mode2 speed (rpm) 185 185 185 185
Open loop mode3 speed (rpm) 1000 1000 1000 1000
Open loop start voltage (V) 3.0 3.0 3.0 3.0
Open loop mode1 speed rate 0.25 0.25 0.25 0.25
Open loop mode2 voltage rate 0.00285 0.00285 0.00285 0.00285
Open loop mode2 speed rate 0.71 0.71 0.71 0.71
Open loop mode3 voltage rate 0.002 0.002 0.002 0.002
Open loop maximum voltage (V) 6.5 6.5 6.5 6.5
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® 323 BEATay

Configuration Options (rm_motor_120_driver.h)

T7Tarsk AE
Common | ADC_B Support ADC BEYa1—ILEHR
Common | Shared ADC Support 17— KADC EDa—/LEA
General | PWM output port UP PWM & A (Up)R— k
General | PWM output port UN PWM & A3(Un)/R—
General | PWM output port VP PWM & A(Vp)R— b
General | PWM output port VN PWM & A (Vn)7R— k
General | PWM output port WP PWM H 51(Wp)7R— +
General | PWM output port WN PWM & A(Wn)7R— k
General | PWM timer frequency (MHz) PWM 4 1 < BB [MHZ]
General | PWM carrier period (Microseconds) PWM £+ 1) 7 BlLRE [us]
General | Dead time (Raw counts) TY K24 LAY+ [Raw counts]
General | Current range (A) BRRHELUD [A]
General | Voltage range (V) BERHELUD V]
General | Resolution of A/D conversion AID Zi#a{BE
General | Offset of A/D conversion for current AD Z#A Tt v k
General | Conversion level of A/D conversion for voltage BIE AD TR
General | Counts for current offset measurement A7ty MEFTERE
General | Input voltage BiRERE
General | A/D conversion channel for U phase current UMERBRHF v RIL
General | A/D conversion channel for W phase current W HHEREE F v R L
General | A/D conversion channel for main line voltage BREEHEEF v I
General | A/D conversion channel for U phase voltage UMBEERHF v RIL
General | A/D conversion channel for V phase voltage VHEEREF v RIL
General | A/D conversion channel for W phase voltage WHEEREF v RIL
General | A/D conversion unit for U phase current UHERKRHADC 1=y +EE
General | A/D conversion unit for W phase current WHERSEE ADC 1=y &S
General | A/D conversion unit for main line voltage BIREEHRE ADC 1=y MBS
General | A/D conversion unit for U phase voltage UHEEHEE ADC 1=y +&ES
General | A/D conversion unit for V phase voltage VHEEHE ADC 1=y +ES
General | A/D conversion unit for W phase voltage W HHEE#HE ADC 1=y +ES
General | GTIOCA stop level E7—LELELAL
General | GTIOCB stop level T7—LEFLEBELAL
General | ADC interrupt module AD.E BlYRHERESESL ADC T2~
&5
Modulation | Maximum duty PWM & X7 a1—T4
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% 3-24 Configuration Options #)&AfE (rm_motor_120_driver.h) [1/2]
FTFToavs RAGBT2 RA4T1 RAGT3 RA8T1

ADC_B Supoprt Enabled Disabled Disabled Disabled

Shared ADC Support Disabled Disabled Disabled Enabled
BSP_IO_PORT_11_ | BSP_IO_PORT_04_| BSP_IO_PORT_04_ | BSP_IO_PORT

PWM output port UP PIN_04 PIN_09 PIN_09 _01_PIN_15
BSP_IO_PORT_11_ | BSP_IO_PORT_04_ | BSP_IO_PORT_04_ | BSP_IO_PORT

PWM output port UN PIN_05 PIN_08 PIN_08 _06_PIN_09
BSP_IO_PORT_11_ | BSP_IO_PORT_01_ | BSP_IO_PORT_01_ | BSP_IO_PORT

PWM output port VP PIN_06 PIN_03 PIN_03 _01_PIN_13
BSP_IO_PORT_11_ | BSP_IO_PORT_01_ | BSP_IO_PORT_01_ | BSP_IO_PORT

PWM output port VN PIN_07 PIN_02 PIN_02 _01_PIN_14
BSP_IO_PORT_11_ | BSP_IO_PORT_01_ | BSP_IO_PORT_01_ | BSP_IO_PORT

PWM output port WP PIN_08 PIN_11 PIN_11 _03_PIN_00
BSP_IO_PORT_11_ | BSP_IO_PORT_01_ | BSP_IO_PORT_01_ | BSP_IO_PORT

PWM output port WN PIN_09 PIN_12 PIN_12 _01_PIN_12

PWM timer frequency (MHz) 120 100 100 120

PWM carrier period (Microseconds) 50 50 50 50

Dead time (Raw counts) 240 200 200 240

Current range (A) 16.5 16.5 16.5 16.5

Voltage range (V) 73.26 73.26 73.26 73.26

Resolution of A/D conversion OxFFF OxFFF OxFFF OxFFF

Offset of A/D conversion for current Ox7FF Ox7FF Ox7FF Ox7FF

Conversion level of A/D conversion 10 10 10 10

for voltage

Counts for current offset 500 500 500 500

measurement

Input voltage 24.0 24.0 24.0 24.0

A/D conversion channel for U phase
current

ADC_CHANNEL _4

ADC_CHANNEL_0

ADC_CHANNEL_0

ADC_CHANNEL_0

A/D conversion channel for W phase
current

ADC_CHANNEL_0

ADC_CHANNEL _2

ADC_CHANNEL _2

ADC_CHANNEL_2

A/D conversion channel for main line
voltage

ADC_CHANNEL 6

ADC_CHANNEL _4

ADC_CHANNEL _4

ADC_CHANNEL_8

A/D conversion channel for U phase
voltage

ADC_CHANNEL_7

ADC_CHANNEL_16

ADC_CHANNEL_16

ADC_CHANNEL_6

A/D conversion channel for V phase
voltage

ADC_CHANNEL_3

ADC_CHANNEL_12

ADC_CHANNEL_12

ADC_CHANNEL_5

A/D conversion channel for W phase
voltage

ADC_CHANNEL _1

ADC_CHANNEL_11

ADC_CHANNEL_11

ADC_CHANNEL_5

A/D conversion unit for U phase

current i i i 0
A/D conversion unit for W phase - - - 0
current
A/D conversion unit for main line - - - 0
voltage
A/D conversion unit for U phase - - - 1
voltage
A/D conversion unit for V phase - - - 0

voltage

A/D conversion unit for W phase
voltage

RO1AN6844JJ0111
2024.12.23

Rev.1.11

RENESAS

Page 60 of 80




KAMARRAE—S2DE Y LR

120 @ FE Renesas Flexible Motor Control ') —XH
% 3-25 Configuration Options #)#A{E (rm_motor_120_driver.h) [2/2]
r7Tars RA6T2 RA4TA1 RAG6T3 RA8T1
GTIOCA stop level Pin Level Low Pin Level Low Pin Level Low Pin Level Low
GTIOCB stop level Pin Level High Pin Level High Pin Level High Pin Level High
ADC interrupt module - - - 1st
Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375
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34 #lEoo— (zA—F¥—1F)

3.41 AAE
\/ A 018 \‘
o %
FSPED1—ILOFHEHE
AMUEREROMEIE
A—H (AT —ADOHEHIE
Y—IL RBE#EED MHAL
1ty e
)4
[Board]
ul?
[Analyzer] \
SWOIKEEM S
Y EAOBEE—FERE
BIBINSA—EA N
B EmE B RE
com_ul_mode_systemMDEMN D
EAHDOBEE—FEERE
E¥nEEESEDORE
LEDII
LEDHIf
3-8 A VB IO—Fv—F
RO1AN6844JJ0111 Rev.1.11 Page 62 of 80

2024.12.23

RENESAS



KAMARBPE—2DEUH LR
120 E@EFIME Renesas Flexible Motor Control ') — X

3.4.2 ERGIEEIEYAH(F v ) 7 EHEYAH)NE

( * 97 BAH >

SHEBERDA Ty RE

BREEDORG

SMEEDOREF

SMHEEA T YRE

—Sverem oot

[ACTIVE]

[INACTIVE]

=T —TERF IR

FOsO0R$E

ST FEDOHE S

<

T—HEFILHIE

= O

3-9 ERHEHEAHIN YV AAMEBEIO—F ¥ —
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3.4.3 FREHEHELZ Y AHNIE

( 1 [ms] &2 H >

[INACTIVE]
SYSTEM MODE
[ACTIVE]
[INIT_MODE] [DRIVE_MODE]
RUN MODE
‘ [BOOT_MODE]
[+ 74ty ML) h 4
|| mememms || || mmmsmsmn ||
| BOOT MODE~ | I (| memsmss ||
47y PR R )
[A—FoL—F]

' g =T —Ts] EF 154 MODE

(5% EEPIH £

EEESMODE
F—7Fo—7]

PUMTa—T sk |

| DRIVE MODE~ | |

| | BIEAMIMIE | | g
.
3-10 EEHIEHELAZ| Y AANEBE I O—F ¥ — k
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344 BERBRHENY AHLIE

BERBREBIYARE, YT Y T LDz T7IZEITE PWMEHAFEFDONSA D E—F D RGI#HEHT
HKETIHEYRAATT, TDR=H., AEY AHNIBDEITEBEE R TIXEEC PWM B ARFIENA 1 2 E—
FUZREIZHE->TEY., E—2~ADEAIEELLTVLET,

( BERBRHEYIAHLE )

POEGY vk

BERREIS—tEvb

I5—RT—5RXtvk

POEGEIV;AHZE I

o

3-11 BERBRHENYAAVEIO—Fr—+
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4., YTV T, T OEERE
YUTNY T Iz 7OREIZOVDTHBALET,
41 Az DA ER—F
BTN YITbozTIH. ULTOFIETe2studio [T iR— FTEET,
1. File — Import

File | Edit Source Refactor Mavigate Search Project

New Alt+Shift+N >
Qpen File...

(3 Open Projects from File System...
Recent Files N
Close Editor CirlsW
Close All Editors Cirl+ShiftsW

Ctrl+Shift+S

Revert

Move...

Rename... F2
Refresh Fs
Convert Line Delimiters To »

Print... Cirl+P
i Import..
Export.
Properties Alt+Enter
Switch Warkspace >
Restart
Exit

4-1 T7AILA 21—

2. [Existing Projects into Workspace! #:&IiRL. [RNKRZVEV )9O LET,

8

Select N
. . . A
Create new projects from an archive file or directory. E E |

Select an import wizard:

| type filter text |

v [= General ~
JE Archive File
[ CMSIS Pack
=2 Existing Projects into Workspace
[} File System
[T Preferences
[} Projects from Folder or Archive

2% Rename & Imnort Fristinn ©/C++ Project intn Workenace

42 f YIR—FAZa2—
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3. TR FIFANERRLET,
*ng—d—o

Finsh R2 &0 Vv o3dE. TR b UR—FE

& Import m] X
Import Projects ]
Select a directory to search for existing Eclipse projects. o ‘
(@) Select root directory: | C:¥workspace¥RAET2 MCILV1_SPM_LESS 120 E25 V100 ~ | Browse...
() Select archive file: Browse...
Projects:
RAETZ_MCILV1_SPM_LESS_120_E25 V100 (C¥workspace¥RAGT2_MCILV1_SPM_LESS_120_E25 V100) Select All
Deselect All
< > Refresh
Options
[ISearch for nested projects
[[1Copy projects into workspace
[ Close newly imperted projects upon completion
[[IHide projects that already exist in the workspace
Working sets
[] Add project to working sets Newr...
Select.
@ <Back Next Cancel

4-3 7Oz bDA UR—F

42 EIFRETNYY

fe2 studio 1—H—X<=a7ILAMAA F (R20UT4204) | 2SHBLTLZELY,
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43 DAV REA—F

E— 42 #HIEBIF KB Y —IL [Renesas Motor Workbench] Z{ERETICH U TILY I bz 7 E2EESE S
S58. TROFIETHAVvIRE— YU TLTOS Y FEEFTLET,

(1) RECEREA®K. FEU Y FEIZA 2/8—2K— F LD LED1, LED2 (3 R THLTIREET.
E—FIEFLELTLET,

2) AvN—3KR—FEDFJTILRALYF(SWN)ZEON IZFTHEE—EHMNEELES. FTLRSYTF
SWNZELIYEZ ST EICE—2DEEMB/IFLEERYRLET, E—2AEEICEERLTLSIGE
(A IN—FR—FEDLEDI BB LEFT, SDEE, 4 V=4 FR—KFLEDLED2 AHATLTL
BEBRIFIS—HAREELTVET,

(3) E—RDEEAMZEEET DEEEK. 1 VNN\—2R—FLOKRY) 2 —LER(VR)THELET,
- AR a—LEHR(VRNZAICEY : E—4AKEEY [CEER
- AR a—LEHR(VRNZEICETY : E—2ARKETE Y [CREER

4) IS—DRELLBE. 1 N\—4R—FLDOLED2 AR L, BENMELELET, BRT HHICIE
A IN—=FR—=FD LT ILRAL Y F(SWN)EOFFIZLE=LETT Y a XL yF(SW2)EH L TL £ &

Ly,
(5) EBMEMEREZRTIHEEIE. E—42DOEENMEIEL TSI EEZHEREL. RECEREROHE % OFF
IZLFET,
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4.4 TE—AHEHIHEBEAFEZIEY—IL 'Renesas Motor Workbench J

441 WE

YTV T bz T TlE, E—2HIHBRETIE Y —I/LIRenesas Motor Workbench] a1 —44 >4
Jrx—X(BlE/fELIER. BEREREERF)ELTHERALET, ERAZELG EDFMIE 'Renesas Motor
Workbench 1—H#—X<=a27J)L] 28BLTLEEL,

E— A % HBIF X2 Y — )L Renesas Motor Workbench] (883t WEB B4/ F LU AFLTLEELY,

oooooo

4-4 Renesas Motor Workbench #}\£8

E— X E|HEAFKTIE Y —)L Renesas Motor Workbench] D{FELVA

® Yv—LFA4aY UV LY—LEEHT D,

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

Oy k74 ILAF D srclapplication/user_interfacelics” 7 # LA RIZH S RMT 7 7 A L& H A
s

"Connection”® COM Tt S hf=F v kD COM Z&EIRT 5,

A Select Tool M Easy F1=1& Analyzer R2 %5 ) v o3 5%,

"4.5.2 Easy BAREIRVEI" E 1-1374.5.4 Analyzer #REIZ BB 2 TICE— 2 2B S 5,

© ® @
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4.4.2 Easy a2 {EH
Easy #Ee&EAL. E—2 BRI IHZLUTIZRLET,

e 1—H4 % T 1—RX% Renesas Motor Workbench ERIZEET %
@ “RMWUI'Z ON IZ9 3,

(LU Turn ON

E Reset : RMW UI
Position ()

== Ref speed [rpm]
EEd 0 2000

1500

1000

500

4-5 Renesas Motor Workbench {#FICZEE 4 5 F)E

o E—AZFMEEIED
® “‘Run’ihi %87,
@ 155 EEGEE % Ref speed’ RS54 ¥ TANT %,

@Ciick “Run” button 2)Set “Ref speed”
\

v
> Ready Sequence .
Ref spee |

Parameter Value 0
rpm

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

2400 2400
Speed control period [us] 500

4-6 E—ZEIEDFIR

o E—A%E{EILEEED
@ “Stop" "2 2 E#HT,

@ cClick “Stop” button

Ref speed
Start P <
Parameter Value 2 0 o 0
Ve V] 2442 L rpm
Current control period [us] 50 ]
-2400 2400
Speed control period [us] 500

4-7 E—ZFILDOFIE
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o IEF->TLES (T5—) FEDWLE
@D “Reset’RA yF#%#ONIZT B,
@ “Reset’RA wF % OFFIZF 5,

@Turn ON
(2Turn OFF

E Reset RMW UI
Position ()

= Ref speed [rpm]

2ed 0

2000
1500
1000

500

4-8 TS5 —fRKRDFIE
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4.43 Analyzer HREFZ$H—&

Analyzer 1—HA4 U2 T —AFERABOANAER—EEZR 41I1TRLFET,. G4H. ChoDEH~D
AFS{EIX com_u1_enable_write IZ g_u1_enable_write & F C{EFZAAEIGEICHIGT 2EHA~ARRESh
F9, =L, )DMFF5NT=ZHIE com_ul_enable_write [TIKFELEFE A,

= 4-1 Analyzer #EEANAZEH—E

LHA n mE

com_u1_mode_system1(*) uint8_t AT—hEE

0: RAFYTE—FR. 1:5VF—F,. 3: Uyt
com_f4_ref speed_rpm float HEESE (EWA) [rpm]
com_f4_overcurrent_limit float BERTS—REIE [A]
com_f4_overvoltage_limit float BEEXTIZ—EE [V]
com_f4_overspeed_limit_rpm float RERBT S —REHE@WA) [rpm]
com_f4_lowvoltage_limit float BEETS—RIE [V]
com_u4_timeout_cnt uint32_t FILEHERMAD V2
com_f4_max_drive_v float RAESEE [V]
com_f4_min_drive_v float =R/IMESEE [V]
com_s4_angle_shift_adjust int32_t NE—HYBZEA 2 U REE
com_f4_speed_Ipf k float EE LPF /X5 A —4
com_f4_limit_speed_change float EEEVIRKIBREE
com_f4_boot_ref v float BEESE
com_u4 v_up_time uint32_t BIEESEMEL D > FEIEK
com_u4_v_const_time uint32_t EXERE—FELY Y FEH
com_s4_ol_start_rpm int32_t IRELRE
com_s4_ol_mode1_change_rpm int32_t E—F1UIVBRERE
com_s4_ol_mode2_change_rpm int32_t E—F2UIVBZRE
com_f4_ol_start_refv float REIET
com_f4_ol_mode1_rate_rpm float E—F1 CTOXREHEME
com_f4_ol_mode2_rate_refv float E—F2 TOEREEME
com_f4_ol_mode2_rate_rpm float E— K2 TOEREEME
com_f4_ol_mode3_rate_refv float E—F3 TOEXHEME
com_f4_ol_mode3_max_refv float E— K3 TORKEE
com_f4_pi_ctrl_kp float gl
com_f4_pi_ctrl_ki float BqHTA Y
com_f4_pi_ctrl_ilimit float EXE Pl FlEEDIEY 2 v ME [V]
com_u4_mtr_pp uint32_t ik
com_u1_enable_write uint8_t EHESTHRZHA

(g_u1_enable_write £[E] LEZEZAARBEICEZTIAHEF)
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4.4.4 Analyzer #EEIREH
Analyzer #geZFERAL. E— 2 Z1REIT DB ZEUTITRLET, BEL. 4-4 TR9 Control Window”

T{TLVET, "Control Window”DE$#ll(%. [Renesas Motor Workbench V.1.00 A —H#—XY=217/L] %
SHBLTLESL,
o 1—HA A Tx—R% Analyzer ERIZEET S

@D “com_ul_sw_userifDW?HHIZ“F v 2" BNA-TWS I & 2HRT 5,

@ [Write]#IZ 0 ZAHT %,

@ “Write"/ R4 > &,

o E—AZMERIHED
@ “com_u1_mode_system”,“com_f4_ref speed_rpm”, “com_u1_enable_write’® [W?] #&IZF v o H
A2 TWB I ELEHERT D,
@ $ESEEEEE Z“com_f4_ref_speed_rpm’® [Write] #IZAHNT %,
@ “Write’’R% »E#/T,
@ “Read’7h4 U %1 L TIWED“com_f4_ref speed rpm”,”g_ul_enable write’® [Read] xR I

%o
® MCUHNDZEHE~RBESE S8, “com_ul_enable_ write” [C@®THIELT=. "g_ul_enable_write”
ERLCIEZANT B,

® “com_ul_mode_system’® [Write]#IZ"1"ZAHNT 5,
@ “Write"/ R4 &9,

@Click “Read” button @)X?Click “Write” button @Check
Contral Win
| [A% Read || E\ Write | i commander (%) status Indicator &5 ©ne Shot

\VEUELIERBEIEN  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 INTS Qo Decimal ¥ 0 o Jo
com_ul_sw_userif User interface switch INT8 Qo Decimal & 0 0 ®W”te reference Speed

v
com_f4_ref speed_rpm | Speed reference (mechanical angle) [rpm] FLOAT Q0 | Decimal ¥ 2000 | & 2000
v

com_ul_enable_write Enabled to rewriting variables INTS Qo Decimal & 0 0
g_ul_enable_write Enable to rewriting variables(Read only) UINT8 Qo Decimal & |1 0 I
BWrite(“0” Or “17)
4-9 E—AR[EEDOFIRE
o E—H%EFLEESD
@ “com_u1_mode_system’D[WritelfflI1Z"0"% A H T %,
@ ‘Write’RE U EHY,
@cClick “Write” button
‘Control Window
m\ Read E\ Write [ Commander (%) status Indicator 55 One Shot

VELELERNEIEN  Variable List — Alias Name

. LY. %4
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write N Wnte 0
com_ul_mode_system  State management INT8 Qo Decimal & | 1 v m

S S e ~n o A __IP

4-10 E—42FLDOFIR
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o kF->TLESE (T5—) BEDWIE
@ “com_u1_mode_system”®[Write]i{#(Z"3" & A 7T 5,
@ “Write"/h4 > &7,

Control Window

@Click “Write” button

/

[A¥ Read

E\ Write

5 Commander

(“) status Indicator

i1l One Shot

A2 CIVE M Variable List

Alias Name

. Y. Y
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write N erte 3
com_ul_mode_system  State management INTS Qo Decimal & 1 v
mren 0l e iearid Hrnr bntrrfama maitekh INTO N Mariman I &# | n o | n
4-11 TS5 —EBEDOFIR
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445 BEREODEZEH
B> FILY T k9 = 7 T Renesas Motor Workbench D @{EREEX* LRI 2FIEEZRLET, TET S{E
[Z2DULvTlE. TRenesas Motor Workbench 1 —H—X<v=a7J)L] 2B LTLEELY,

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

#define MTR_ICS DECIMATION (1)

T =T
#define ICS_BRR (1)
T #detine TCS INT_MODE (1)

4-12r_mtr_ics.h DIEIE

e Renesas Motor Workbench M@EEEHZREEFEE L TERT S
@ Main Window @ Clock /R4 > % # L T{E#% 80,000,000 IZZET 3
(CHEIFEEFEL— % 1Mbps M5 10Mbps [(CEB L ==, T74 /L MME®D 8,000,000 % 10 5L
THELNET, )
@ Connection ® COM THEfEFDF v D COM %FEIRT B

File Option Help
Connection
com X
Status Clock Setting [~

4-13 Clock FRE DR TE

ERICKBT S5HRE. BER—FOUtEy MRICBERISFIEZHEYRL TS,
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446 EINLMUBBESATZ)DERAEX
BOTILYIT Rz 7PCRER—KFEELTICEIL M VBBIESHA TS #HLVT Renesas Motor
Workbench L& 52 FIEEZRLE T,

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

o ELMAUEBERTOC Y FOHEMRABT2 921600bps D)
@ ICS2_RA6T2.0 D&EREMIRT S

type filter text

| Settings

Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
MCU
Praject Natures
Project References
Renesas QF
Run/Debug Settings
Tazk Tags
Validation

Configuration: |Debug [Active]

) Tool Settings [} Toolchain #* Build Steps

B

(B Target Processor
(3 Optimization
(3 Wamings

]

v®

v®

Build Artifact s} Binary Parsers € Error Parsers

Linker flags (- Xlinker [option]) ¢'_] ]

~ | | Manage Configurations...

Debugging

GMNU Arm Cross Assembler
(2 Preprocessor

2 Includes

l.:S.; Wamings

3% Miscellanecus

GNU Arm Cross C Compiler
(= Preprocessor

Cther ohjects
2 Includes a

@2 Optimization

@2 Wamings

# Miscellanecus

GMNU Arm Cross C Linker
2 General

2 Libraries

(5 Miscellanecus

*${workspace loc:/${ProjName}/src/application

Juser _interface/ics/ICS2 RAST2.0}"

~ 55y C;.NU Arm Cross Create Flash Image
i ngN:E:::::m“ Print Size Generate map "$#{BuildArtifactFileBaseName].map” l
(2 General [ Cross reference (-Xlinker --cref)
4-14 ICS2_RA6T2.0 D& ERARER
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@ ICS2_RA6T2_Built_in.o # &89 %

|'.;ar:=' filter text
Resource
Builders
w CfC++ Build
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