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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 RSAMNDFSPav 7445 L—>a Y [1/4]

RO1AN6844JJ0110 Rev.1.10 Page 9 of 80
2024.1.23 RENESAS




KAWARBHE—42DE Y LR

120 FE @ E il Renesas Flexible Motor Control 1) — X F

g_adcO ADC Driver on r_adc_b

Conversion Resolution Format Select
w Virtual Channel 1

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

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 RS A/NOFSPa>Y T4 4 L— 3 [2/4]
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g_adc0 ADC Driver on r_adc_b

Settings Property Value
APl Info w Virtual Channel 4
Scan Group Scan Group 1
Channel Select ANOOS
Sampling State Table ID Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled
Add/Average Count 1-time conversion (Normal Conversion)
Limit Clip Table Id Disabled

Conversion Resolution Format Select

w Virtual Channel 5

12-bit Data Format

Scan Group Scan Group 1

Channel Select AMOO7

Sampling State Table ID Sampling State Entry 0

Channel Gain Table Disabled

Channel Offset Table Disabled

Add/Average Mode Disabled

Add/Average Count 1-time conversien (Nermal Conversion)
Limit Clip Table Id Disabled

Conversion Resclution Format Select

w Virtual Channel &

12-bit Data Format

Scan Group Scan Group 0

Channel Select AMOO3

Sampling State Table ID Sampling State Entry 0

Channel Gain Table Disabled

Channel Offset Table Disabled

Add/Average Mode Disabled

Add/Average Count 1-time conversien (Nermal Conversion)
Limit Clip Table Id Disabled

Conversion Reselution Format Select

~ Virtual Channel 7

12-bit Data Format

Scan Group Scan Group 0

Channel Select AMOOT

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 (Normal Conversicn)
Limit Clip Table Id Disabled

Conversion Reselution Format Select

12-bit Data Format

K 2-5ADC KSA/ADFSPa> 7445 L—3 3 V[3/4]
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g_adc0 ADC Driver on r_adc_b

Settings  Froperty

APl Info 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
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
FIFO Interrupt Generation Level a

Scan Group 2

Value

oooooDooDoDoooooooOR3IOnan

= m
RE
m

a
Enable
Disable
Dizable
Dizable

Enable
ADC1
]
Disable
Disable
Disable
Disable

X 2-6 ADC KSA/AMFSP a7 445 L— 3 U[4/4]
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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 KSA/IDFSPaYv 2445 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
GTIOCB Output Enabled
GTIOCE Stop Level

Input

Interrupts

» Extra Features

Output Disable

v ADC Trigger

(5) Pin Level Low
() 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 /\#EHEPWMHEANDFSPa>v 745 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>

2-99GPT FSANEEFHARIV—FV2A4I)DFSPaY 74 L—a Yy

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 FSA /XM FSPaYv 7445 L—>3>
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2.2.3.2 RA4T1

(1). 12 Ew k AID 32 /3—%4 (ADC12)

UHER(u). VAEER(v). WHER(w). UHEE(Vu). VHEEE(VW). WHEEWVW). 8LUT1 >
N—BBREE (Vo) L BEEERSENVR)Z., VU FILAFYUE—F] TRAELET(UN—FI7 F
) A EER),

AD ZEHI GPT ALY AR MEREZFERALTGPTO7 V¥ —2J0—(PWM OA)&EE L TENME
SETULET,

(2). EHEENFRHBARZ 1< (AGT)
1[ms]4 o2 —NILBATELTERLET,
Frr1 EREFFRRAIV -4 LTHEALET, EZLEIVAAIFERALEFEA,

(3). RAPWM %4 < (GPT)
FrrLA. 2. 3 DM PWMHABEE-—FZFERALT. Ty R LAGEOHNZETVET.

(4). GPTHAR— 7™ F Ty koA X—T )L (POEG)

BERREE (GTETRGD ¥ 0 Low LAJLIRHE) X PWM HAOEFENM M4 VE—F D RIREIZL
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)

T T
# g_timer3 Timer # g_timerd Timer # ADC and PWM modulation (rm_motor_120_driver)
Low-Power (r_agt) Low-Power (r_agt)
T
# g_adc0 ADC (r_adc) # Three-Phase PWM (r_gpt_three_phase)
[6] @

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

@ @ @

2-11 FSP R %2 v U £4kH
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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 RSA/AQFSPa>v 7445 L—2 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)
w 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
2-13ADC RS A4 /XD FSPaY 74 L—>3a > [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 RKSA/NDFSPav 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

2-15 AGT FSA4/N(TV—=F2R24A4I)DFSPaY 745 L—3 Y

RO1AN6844JJ0110 Rev.1.10 Page 18 of 80
2024.1.23 RENESAS




KABRPAE—Z2DEH LR

120 E@EHI1H Renesas Flexible Motor Control 1) — XA
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_timer Timer, General PWM (r_gpt)
v General
Mame g_timer0
Channel @1
Mode (@ Trangle-Wave Symmetric PWM
Period i 50
Penod Unit (& Microseconds
v Output
Custom 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
Qutput 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
Tngger Event A/D Converter Start Request B Dunng 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 FSA4/\OFSPa> 71445 L—23a >
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Renesas Flexible Motor Control 1) — X F

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)

alisly

_poegl

—= 10

Active Low
PCLKEB/32

g_poe_overcurrent
Priority 0 (highest)

2-17POEG RS A4/\DFSPa> 2749 L—2 3>
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120 FE@EE I Renesas Flexible Motor Control 1) — X F
2.2.3.3 RAG6T3

(1). 12 Ew k AID 32 /3—%4 (ADC12)

UHER(u). VAEER(v). WHER(w). UHEE(Vu). VHEEE(VW). WHEEWVW). 8LUT1 >
N—BBREE (Vo) L BEEERSENVR)Z., VU FILAFYUE—F] TRAELET(UN—FI7 F
) A EER),

AD ZEHI GPT ALY AR MEREZFERALTGPTO7 V¥ —2J0—(PWM OA)&EE L TENME
SETULET,

(2). EHEENFRHBARZ 1< (AGT)
1[ms]4 o2 —NILBATELTERLET,
Frr1 EREFFRRAIV -4 LTHEALET, EZLEIVAAIFERALEFEA,

(3). RAPWM %4 < (GPT)
FrrLA. 2. 3 DM PWMHABEE-—FZFERALT. Ty R LAGEOHNZETVET.

(4). GPTHAR— 7™ F Ty koA X—T )L (POEG)

BERREE (GTETRGD ¥ 0 Low LAJLIRHE) X PWM HAOEFENM M4 VE—F D RIREIZL
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 (1_poeg) Controller (r_elc)
@ ] ® @
ry

¥ 120-degree conduction control sensorless (rm_motor_120_control_sensorless)

T T
# g_timer3 Timer, ¥ g_timerd Timer, #® ADC and PWM modulation (rm_motor_120_driver)

Low-Power (r_agt) Low-Power (r_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)

@ 0] @

2-18 FSP R %2 v U £{kH

RO1AN6844JJ0110 Rev.1.10 Page 21 of 80
2024.1.23 RENESAS



KAWARBHE—42DE Y LR

120 FE @ E il Renesas Flexible Motor Control 1) — X F

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 KSA /XM FSPav 7445 L—>3 Y [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)

D0000O00D0OO0OO0ODOOROOCOFREDOODOORELORER

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
2-20ADC RS A4/\DFSPa> 745 L—>3a Y [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 RKSA/NDFSPav 7445 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 FSA4/N(TZV—=F2VR3A4I)DFSPaY 745 L—3 Y

RO1AN6844JJ0110 Rev.1.10 Page 24 of 80
2024.1.23 RENESAS




KABRPAE—Z2DEH LR

120 E@EHI1H Renesas Flexible Motor Control 1) — XA
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_timer Timer, General PWM (r_gpt)
v General
Mame g_timer0
Channel @1
Mode (@ Trangle-Wave Symmetric PWM
Period i 50
Penod Unit (& Microseconds
v Output
Custom 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
Qutput 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
Tngger Event A/D Converter Start Request B Dunng 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 FSA4/\OFSPa> 745 L—23a>
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Renesas Flexible Motor Control 1) — X F

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)

K 2-24 POEG KSA4/\ODFSPa>v 7445 L—3>
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2.2.34 RAS8T1
(1). 12 v k AID 3 2/A—% (ADC12)

U HEiR(u). VHEERIV). WHER(w). UEEE(VU), VHEEE(V). WHBEE(VW). BLU®1 Y
N—BBREE (Vo) L BEEERSENVR)Z., VU FILAFYUE—F] TRAELET(UN—FI7 F
1) H&=ER).

AD ZEHI GPT ALY AR MEREZFERALTGPTO7 V¥ —2J0—(PWM OA)&EE L TENME
SETULET,

(2). EHEENFERBARZ 1< (AGT)
1[ms]4 o2 —NILBATELTERLET,

(3). SAAPWM 424 < (GPT)
FyRIL5, 2. 3OHEHEPWMEHEEE—FZERALT, Ty FAALALFEOHAFITVET,
FoRIIL0EEEFARAIV—FZ AT ELTERLET, =ELEIYAAIFERALEEA,

4). GPTHAR— 7™ F Ty koA X—T)L (POEG)

BERRLE (GTETRGA IHF®D Low LAJLIRLEE) (& PWM HARFZE/NA 1 v E—F U RIREIZL
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 U £kH
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120 EREEH|E

Renesas Flexible Motor Control 1) — X H

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 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

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 KSA /XM FSPav 7445 L—>3 Y [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 00000OD0D000RQRYOFO0OROF
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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

|

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 RS A4 /NDFSPa> 7449 L—2 3 2[3/4]

g_adel ADC (r_adc)
J0I874
v Input

Settings
AP 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

[]I:IEIDEI[]I:IEIDEI[]DDDDGDDDDDDDDHHDDDDE
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g_timer3 Timer, Low-Power (r_agt)

Settings pialiv g &
~ 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

2-30 AGT KSA/NDFSPaYvJ445L—3 Y

g_timer0 Timer, General PWM (r_gpt)

Settings Tﬂéﬁq‘ E
W Lommon
Al ok Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
‘Write Protect Enable Disabled
~ Module g_timer0 Timer, General PWM (r_gpt)
~ General
Narme g_timerd
Channel "
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
GTIOCE Disable Setting SetHiZ

~ 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 Duning 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 /\(#8# PWM HA)YD FSP a7 45 L—a Y
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g_timer4 Timer, General PWM (r_gpt)

Settings J"Eléh'f-f 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 /NGEESAATIY—F V444 2)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

v Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Pnonty Prionty O (highest)
2-33POEG FSA4/\@OFSPa> 27445 L—>3 >
R0O1AN6844JJ0110 Rev.1.10 Page 31 of 80

2024.1.23 RENESAS



KAWARBHE—42DE Y LR
120 P& B i1

Renesas Flexible Motor Control 1) — X F

23 YIFrOTTHER

2.3.1

YI LT - T7AIVIER
VIR TDIANETET7AIERETRICRLET,

26 VI b7 IHILEER[1/2]

T I THILHE 274 e
5
ra_cfg EEEI0=res
Ny
ra_gen HBEBROLSAZHRE
B, A1 UBEHE
ra arm CMSIS V—Xa—F
board R— FEEBEHER
fsp/inc/api bsp_api.h BSP APl £&
r_adc_api.h AD API &
r_elc_api.h(RA4T1,RABT3 D) elc APl £%
r_ioport_api.h I/O APl E%
r_poeg_api.h POEG APl €&
r_three_phase_api.h 3 18 PWM API 2%
r_timer_api.h 243 APl EE

r_transfer_api.h

T—HERE APl B&

rm_motor_120_control_api.h

120 EEEHIEH API &

rm_motor_120_driver_api.h

120 E@EFIHE—2 F
SAINAPIES

rm_motor_angle_api.h

fAE APl EE

rm_motor_api.h

E—4 APIEZ

rm_motor_current_api.h

ERFIE APl B

rm_motor_driver_api.h

E—R2 FS4/\ API EH

rm_motor_position_api.h

SIERIE API E

rm_motor_speed_api.h

EE APIEE

fsp/inc/instances

r_adc_b.h(RA6T2) r_adc.h(RA4T1,RABT3)

AD BEEE

r_agt.h

AGT BEEZ

r_elc.h(RA4T1,RABT3 D)

elc BEE &

r_gpt_three_phase.h

3 PWMBEEES

r_gpth GPT BEEE
r_icu.h IRQ BHEE &
r_ioport.h I/0 BHEE =
r_poeg.h POEG BEE %

rm_motor_120_control_sensorless.h

oY LR 120 EBEF
HEEE &

rm_motor_120_degree.h

120 EREFHHMAE—4
BEEER

rm_motor_120_driver.h

120 EBESIHAE—4
RSAN\BEEESE
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Renesas Flexible Motor Control 1) — X F

R 27 VI b7 7+ IILEHER[2/2]

THIL | BT ITHLE 74 ®E
5
fsp/src bsp BSPEET A LA
r_adc_b/r_adc_b.c(RAGT2) AD FZ 4N
r_adc/r_adc.c(RA4T1,RA6T3)
r_agt/r_agt.c AGT K54\
r_elc/r_elc.c(RA4T1,RA6T3 M #) elc K4/
r_gpt/r_gpt.c GPT F3 4/
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM K548
r_ioport/r_ioport.c 1O K543
r_poeg/r_poeg.c POEG K354/
rm_motor_120_control_sensorless/ B LR 120 EBEH
rm_motor_120_control_sensorless.c il
rm_motor_120_degree/ rm_motor_120_degree.c 120 EEERIHAE—F F
PR A
rm_motor_120_driver/ rm_motor_120_driver.c 120 EREBHRIHAE—2 F
A A

src application/main mtr_main.h , mtr_main.c dA—HYAAL UBEH
r_mtr_control_parameter.h FlE/ NS A —R EE
(RA4T1,RA6T3 D)
r_mtr_motor_parameter.h E—ANSA—EER
(RA4T1,RAGT3 M)

application/user_interface/ics | r_mtr_ics.h, r_mtr_ics.c Analyzer Ul B EBE#HEE

ICS2_RA6T2.h, ICS2_RA4T1.h, ICS2_RA6T3.h Y—ILRBEEZATSY
ICS2_RABT2.0,1CS2 RA4T1.0,ICS2 RA6T3.0 |Y—I/IFABEEHEESR

RO1AN6844JJ0110 Rev.1.10
2024.1.23

RENESAS

Page 33 of 80




KAWMEBRBHE—2DEUHLX
120 FE 18 i 1 Renesas Flexible Motor Control 1) — X H

232 ETDa—)LIEK
BTN IR TFOED 2 —IILERER 2-34 I2RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
| Interface Module I
[ [ rm_motor_120_degree J
Set Control Gain & Command
Control Module
~
[ rm_motor_120_control_sensorless ] [ rm_motor_120_driver ]
. w,
G V.
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
- —
N\
MCU Module
EIED
.
§ v
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
2-34 BV a— LR
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120 P& B i1

24 VI rOzT7HRH

YT DDz TOEREHRETRICSRLET, oY LR 120 EEEHFEHOFEMIZBEL TIX MkA
HERBE—4 O 120 EEEHIHE (7/L3 1) XL (ROIAN2657)ESBLTL &L,

Renesas Flexible Motor Control 1) — X F

% 28 Lo LR120 E@EEFIEY 7 bz TERLEH

JHHE

AE

HEAR

120 BB Bl

[E R F HEAB AL B AR H

BEEEICK HAIERE(60 EE)

T— 4 EERRR/{ZIE

SW1DLAILIZKYHIE
F =1 Renesas Motor Workbench m 5 A 1

ANEBE

DC 24V

A o0y AR

RABT2: 240 [MHz]
RABT3: 200 [MHz]
RAA4T1: 100 [MHz]
RA8T1: 480 [MHz]

* v 1) 7(PWM)REREK

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

Ty RE2A L 2 [us]
I E 5 RA6T2: 1 [ms]
RA6T3: 1 [ms]
RA4T1: 1 [ms]
RA8T: 1 [ms]
[B1 855 B £ BE CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

a2 A SRBIERE

BEIELAIL | Optimize more(-02) (F 7 # )L F§5%E)

REEF LM

UTFOWThhOEEDR., E—2HIEESHA6 X)EETIT1TIZT3
1. BHEDERM 3.54(=1.67*sqrt(2)*1.5) [A]ZBE(ERFIEE L TER)
2.4 vN— 2 BREEN 60 [VIZ BB (ERHIEHE ) TEER)

3.4 vN—2EREEN 8[VIKE(BFRFIEHE L TER)

4. [BI¥EERE A 4500 [rpm] & BB (ERHHE A TER)

5t 4% LRAERER. €09 O0XRENEFRFIHEBRERFEE
6.RBR—ILt o H/NE—(EFR)DEERT

HERD D DBERRILES ZHEH LI-BE. PWM BHAHFENAA VE—F U RIZT B
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2.5 #YAaESTIES
YOIV T Iz TTHEALTWSEIYAH L BEIRMLZ FRISRLES,

& 2-9 BYAHBEIER

E Y Ad 'Rz IR
LA

15 Min

14

13

12

11

10 AGTO INT

R EHIEE Y AH N

9 |O|N |00 |

ADCO ADIO(RA6T2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZEH5E T & r LAK(BFRHIHE Y AH )

o= [(Nlw|H~

POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)

Max
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_jsr
2 POEG3 EVENT (Port Output disable interrupt O) poeg_event_isr
B 2-35RA6T2FSP &Y A#a T4 L—ay
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 RA4T1/RABT3FSP ElYA#H#AV T4 L—>3 Y
Allocations
Intermupt Event ISR
0 AGTO INT (AGT interrupt) agtint_isr
1 ADCO SCAN 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#Ha> T4 L— 3>
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3. ®lEHY T b 7EREA
BT T I FICDONTHBALET,

3.1 HlIEHAE
3.1.1  E—2EH/NEL
E—S2DEE L {E1EX. Renesas Motor Workbench M 5D AANEIESWI DSDAAIZE > THIEIL E
ERS
SW1 IZIZRAR— FAEIY HToHh, "High' LRILDEERE— AL U FHRBINTINS &l
L. LowLARILDEZITE—REZELTEHEHHLETS,

312 ADZi
(1). E—2EEEEERE

E—4 OEERFEEESEIX Renesas Motor Workbench M5 DA A E =X VR1 O HE(TF 0O E)%
ADZEBMTHZELICK>TRELET, ADEHEINI- VROEIX., UTORDKLSIZ, EEEREIEREL
LTHERALET,

x 3-1 EEEERETENLHL

Ll
I
. (f551E : AID ZHE)
CW | 0 [rpm]~2400[rpm] : 0800H~OFFFH
S A
CCW | O [rpm]~2400[rpm] : 07FFH~0000H

(2). 41 VN—42BHREE

UTODRDESICA VN—4SBREEZAELET ., TRRDEHLAETE - BREEHRH(EERILPWM
FL)ERALES,

xR 32 A UN—SBIREEOEHL

HE Zitt
(A 2= BIRERE : AD ZHIE)
1 UR— S BREFE 0 [V]~73.26 [V] : 0000H~O0FFFH

(3). U4, VHE. WHEE
UTORDELSIZ, UM, V. WHEEZRNEL. €tV 0RHEICHERLET,
#® 33U, V. WHEEOEHL

&R Lt
(U4, V#. WAHREIE : AD ZH#1E)
U4, V. WHEE 0 [V]~73.26 [V] : 0000H~OFFFH
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(4). U, V#. WHER

LUTORDESIZ. UM, V. WHERZAEL. BERRHBICERALET,

= 34U, V. WHEROE#L

15H

LKtk

(U#A. V. WHEER : AD TH(E)

U#E. V. WHEER

-8.25 [A]~8.25 [A] : 0000H~OFFFH =
Ei{iE = (3.3V—1.65V)=(0.010hm x 20)=8.25A
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3.1.3 FEEHIE
BTN T Iz T7DE—AREREF, 47X ET7)—Z 005, YOV OREERIZAA(T
EZERYAH, 2rx[rad]fiDEYAAEEDEITNSEELET,

| I
I ——

UFB{R 8 [
Rt s—
|

ViR{& 18
=LY R—

|
WHE{R 8 |
R—ILE Y a— :
|

27

2’

L

BARAIE

mYirdr b BYirdy mYirds MmYird mYidd BYird

HIvREER

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

3-1 E—2EEREDER AL

YTV T b7 TORESEE, PlIHEEICE > TITWET, TEROEREHIE PIFIEICKL > TEE
HREZRET.

* K .
v =(K,,+— ) 0" — )

VOEERSE o EERSE o FEEE

K, P 7o K,, : ¥ PIRESY 7 A v 517 7T AT

Pl fITHOFHEMIZ DO TIE, EMEEXSEBL T,
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3.1.4 PWM [ & B EEHIiH
HABEOHIEIZIE PWM HIEHEERALTLES ., PWMFIEEE, B 320K 51, /SLRDTa1—
TAEELSEHIETEHBEEZABL TLKHBAXTT,

— _ T
Fa—F4=—N  x100[%]
Ton+ Torr EHE

#
s

3-2 PWM #ll{i

T, BEREMZUTOLSICERZLET,

\
m-=—"

E
mERAE  VIESEEE EAUN—SBEBERE

COERAELE, PWIMTa—T1ZRODLIVRFICRBREE L L THMEDHEETVET,

Fro. YUTWYITRI 7T, fIF60EFavEVIEHAL. HABRERVEEDHIEHZIT>T
WEY, B 3-3(2, FEHITF 0 EFavELITROE—2HIEESHARBAZRLET, B 3412,
HEMF 0 EFavEYITROE—FHEESHNRBAERLET,

3-3 FMEMRIF 0 EFavELY
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MW?ﬁWfﬁ
VHﬂﬂﬂJU_IﬂﬂﬂﬂﬂﬂﬂImm_lﬂﬂmlﬂ

3-4 EMBRTE60EFavELY
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3.1.5 HREE®

35(CH YTV T R I TICETHIREBBRZEZRLET., Yo TILY T 7T,
TSYSTEM MODE] IZ& YIRREZEELET,

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 EREFHEHY 7 b0z 7 DREEHE

(1) SYSTEM MODE

VATLBEREEFRLET, FARXU MEVENT)OREIZKY ., REABELET., VATLOH
TEIREEX, E—4BRENf=1E (INACTIVE) . E—42EF®) (ACTIVE) . EEIKE (ERROR) nHY F

ER
(2) EVENT

# SYSTEM MODE HZ EVENT WEA£ Y 5 &, £D EVENT 1> T, YR T LBERKENR 3-5
HORDKICEBLES, REVENT DREZREITREGYET,

% 3-5EVENT —&

ARV A

REER

STOP

A—HBEICKYRELET

RUN

A—H—BEICKYREELFES

ERROR

VATLNEREEBRH LI EETRELFET

RESET

A—HBEICKYKRELET
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316 TUYLAKIEHEDORESE
oYL 120 EBEHEIG. kAHE(REF)OBROELIZES

FEREEZFAL. 60 EBOHET

DUEZHEELES. LML, FEEXEFEET S LETRET S0, RBFEIHBONEZHTET S
ENTEY ., MBNEDHTEIC+HRBTREZEENDLETY,

ZD=O. WBAEELT. KAHEOMEIZANMOLY ., BHMICEE/ N2 —2 LS EdH & TH
BHERERESE. APMRESSIERAOHENHY ET,

36 TIEFYUTINY I LIz T7TOREAZEEZRLTWVET,

RUN MODE

MOTOR 120_CONTROL_RUN_MODE_DRIVE

Voltage reference status | "

MOTOR_120_CONTROL_VOLTAGE_REF_OPENLOOP

MOTOR_120_CONTROL_VOLTAGE_REF_P|_OUTPUT

Speed reference status

FTOR 120 G0N
L_SPEED_REF_OPE
NLOOP_1

YOR 120 CON
OL_SPEED_REF_OPE
NLOOP 2

NLOGP_3

OTOR 720 CONTR
OL_SPEED_REF OPE MOTOR_120_CONTROL_SPEED_REF_CHANGE

Voltage 1
\%

Open loop start voltage

0|

Speed
[rad/s]4

Reference speed

Open loop start speed

0 —

\J

Openloop

Speed PI control

W

3-6 1B AN
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3.1.7 {REEHLEE
YTV T LDz TR, UTOIS—REZEL, ThETNDGEICRAFELETIHEEEEELTWE
T VATLREMECEADIRREMBIIR 3-6 #SBL TS,

- BERTS—
N—=E9 L7 h 5 ORBELESBERRI)CEY . PWM BAKFE N 1 D E—F D RRBIZLE
T

F-. BEREHREAHTUME, VHE. WHEBRZERL. BER@EER I v MEZBB)ERH L=k
2. BREFELLFI (VI bz 7).

- BBETS—
BEEERAH TS UA— S BREELERL. BAEEBEEY I v MELEB)£RH LB, KR
BLELFET, BEEY S v MERREBBROERBOBESFEE L TRELLETT,

EBETS—
EEELRBNTA O A— 4 BREELHAL, BEEEBEY I v MEZTE > B8)£RE L1-8
I, BRBLELET, EBEY I v METRHEROERIEOBESEEEL CRELLETT.,

- EEEETS—
CEEEEREAYR CEREZESRL. BEY Iy MEZBBLI-EE., BRELLET,

POV ORBHEAA LTI RIS—
TtOUORBHIZEEZNZ—HPUBZA—EEHREELLZNVMES., BRAELELET,

RER—ILE YN - (EBEER)DEERSY
U. V. WRHBEEEN I RER—ILEV NI -V (HEBEFERDEEEZREL-EE. BRFELELFE
ED

R 36 BEORTLIREMESRTE

I5— E3LE] B R

BERIS— BER) Iy ME [A] 3.54 | B E £A

BEETIZ— BEE) Iy ME [V] 60 | & 1B £A

BEEEIS— BEXY) = v ME [V] 8 | E i 1 E £A

BEmRET S — EE) I ME [rpm] 4500 | E R HI1EEHEA
tnlj?x*ﬁtﬂg’rlj B4 LT +EREms] 100 |

DrkITS—

RO1AN6844JJ0110 Rev.1.10 Page 44 of 80

2024.1.23 RENESAS



KAWARBHE—42DE Y LR
120 FE @ E il

Renesas Flexible Motor Control 1) — X F

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

Timer start

Carrier cycle

Scan 0
AD conversion

Motor control routine
Scan 1
AD conversion

¢ 50us >

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1 Scan 1
\‘I AD conversiun\‘l AD comversion

ADC trigger
from GPT

Scan 0

Motor control

Scan 1
AD conversi

AD conversion

ADC trigger
from GPT

I Motor control
;ﬂl

K 3-7AD Y AHBRAZIUYT
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32 TUH LR 120 E&EEHIEY 7 b 7REABTLH

CCTlE, BEHYAABHEICEITEINIBRDLVTOLKZFLEHET ., FLERICIE, EUH LR
120 EREFHICE T AFELTBEROARH L TWVET, ERICEHOHZVBEBOFEMRICOLNTIX, V—R

O—FESRILESL,

£ 3-7 “mtr_main.c’BI%—& [1/2]

£
HAh: L

T74IL%A %2 AL IEHFE
MH LR
mtr_init
AR HL
HA:HL
A A N
mtr_main
AR L
HA:#HL
R—Kai—Ha142827z—2X
board_ui A
AR L
HAh: %Gl
Analyzer A—%4 >4 7z —
ics_ui AEA
AR HL
HAh: %Gl
A VEARIZTERT AER
software_init DHEE
AR HL
HAh: %Gl
g_poe_overcurrent POEG #lY) 24112
mir_main.c A7 : (poeg_callback_args_t *) p_args / 2 —JL/\y J /NS A—

motor_fsp_init
AR L
HA: &L

FSP £ a1 —/L¥HA{L IR

mtr_callback_120_degree

A7 : (motor_callback_args_t *)p_args / a—JL/\y I BEINT A —
5

HAh: &L

120 EEBHEI—ILINv Y
B%k

mtr_board_led_control
A7 : (uint8_t) ul_motor_status/ E—2 A T—H% X
HAh: AL

LED /X% — UERTEALIE

mtr_remove_sw_chattering
AF : (uint8_t) u1_sw/ SW FEHI
(uint8_t) u1_on_off / ON/OFF 1k &
H 1 : (uint8_t) ul_remove_chattering fig/ Fx¥ 41 V5 BRETSY

SWF x4 I RENE

get_vr1
AR :HGL
HAh: %L

VR1 OKEE % B
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#* 3-8 “rm_motor_120_degree.c’Bi$—& [1/3]

744

R4

pUBELE S

rm_motor_120_degree.c

RM_MOTOR_120_DEGREE_Open

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINTGT A—4
(motor_cfg_tconst * const)p_cfg/ A>T 4 5185 A —4

HA: (fsp_err_t)err/ RITHE

120 BEE BB 01

RM_MOTOR_120_DEGREE_Close
AF : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINT A—4
Hh: (fsp_err_t)err/ EITHR

120 BB EH R T 0E

RM_MOTOR_120_DEGREE_Reset
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RBAVAINT A—4
HA: (fsp_err_t)err/ RITHE

IS—RKEDY Y MLE

RM_MOTOR_120_DEGREE_Run
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAZVRAINTG A—4
Hh: (fsp_err_t)err/ EITHR

E— 42 OEERFBLE

RM_MOTOR_120_DEGREE_Stop
AFA : (motor_ctrl_t*const)p_ctrl/ £ Y RBZVARINFT A—4
HA: (fsp_err_t)err/ EITHSR

E—2 OEEFIELE

RM_MOTOR_120_DEGREE_ErrorSet

A7 : (motor_ctrl_t * const) p_ctrl/ £ Y RA D RING A—4
(motor_error_t const) error/ T5—/\5 A —%4

Hh o (fsp_err_t)err/ RITHR

RM_MOTOR_120_DEGREE_SpeedSet

A7 : (motor_ctrl_t * const) p_ctrl/ £ Y RA D RINTG A—4
(float const) speed_rpm / [E§5#ERIE[RPM]

HA: (fsp_err_t)err/ EITHRE

E—45 OEERIETERE NE

RM_MOTOR_120_DEGREE_StatusGet

A A : (motor_ctrl_t* const)p_ctrl/ £ YRRV RING A—4
(uint8_t * const) p_status / E—4 Hll{H{K 58

HA: (fsp_err_t)err/ EITHRE

E—-2HIEREORSF

RM_MOTOR_120_DEGREE_SpeedGet

A A : (motor_ctrl_t* const)p_ctrl/ £ YRRV RING A—4
(float * const) p_speed_rpm / [E%53% E[RPM]

HA: (fsp_err_t)err/ EITHRE

E—2 OEEEERGLE

RM_MOTOR_120_DEGREE_WaitStopFlagGet

AA : (motor_ctrl_t* const)p_ctrl/ £ YRBAVRING A—4
(motor_wait_stop_flag_t * const) p_flag_wait_stop / E—4 =1t
7N
H o (fsp_err_t)err/ EITHE

E—2FILKEORE

RM_MOTOR_120_DEGREE._ErrorCheck

AF1: (motor_ctrl_t * const) p_ctrl/ £ Y RAVRINFGA—4
(uint16_t * const) p_error / TS5 —4K#E

HA: (fsp_err_t)err/ EITHSR

IS—FzyyNE
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% 3-9 “rm_motor_120_degree.c’Bi$—& [2/3]

744

H#s

pUBELE S

rm_motor_120_degree.c

rm_motor_120_degree_active

A7 : (motor_120_degree_instance_ctrl_t*)p_ctrl/ 4 > X2 > XX
FA—4

HA: (uint8_t) err/ RITHER

E— 42 OEERFIBLE

rm_motor_120_degree_inactive

A7 : (motor_120_degree_instance_ctrl_t*)p_ctrl/ 4 X2 > XX
FA—4

HA : (uint8_t) err/ RITHER

E— 5 OEERFLNE

rm_motor_120_degree_nowork

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

H A (uint8_t)err/ EITHER

TS5y nE

rm_motor_120_degree_reset

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

H A (uint8_t)err/ EITHER

IS—RKEY Y HLE

rm_motor_120_degree_error

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

HA o (uint8_t)err/ EITHER

IS—RORLE

rm_motor_120_degree_statemachine_init

A7 : (motor_120_degree_statemachine_t *) p_state_machine / X
Tk Y

HAh: AL

AT— T URHERE

rm_motor_120_degree_statemachine_reset

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

HAh: AL

AT—hrT )ty MLE

rm_motor_120_degree_statemachine_event
A7 : (motor_120_degree_instance_ctrl_t*)p_ctrl/ 4 A2 > RN
SA—4H
(motor_120_degree_ctrl_event t) u1_event/ 41 X2+
HAh: %L

REEE IR

rm_motor_check_over_speed_error
A7 (float) f4_speed / El&x&EEE[RPM]

(float) f4_speed_limit / [E1Ex:E# E _EFR[RPM]
HA: (uint16_t)u2_temp0/ TS5—75%4

F—N—RAE—FIS5—HH
s

rm_motor_check_over_voltage_error

A7 : (float) f4_vdc /| A > i3\—4 BRERE[V]
(float) f4_overvoltage_limit/ LFREEIE[V]

HA: (uint16_t)u2_temp0/ TS5—75%4

BEEITS—RHNE

rm_motor_check_low_voltage_error

A7 : (float) f4_vdc /| A > /3\—4 BRERIE[V]
(float) f4_lowvoltage_limit/ FIREEE[V]

HA: (uint16_t) u2_temp0/ TS5—75%4

BEEETS—RHNE
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% 3-10 “rm_motor_120_degree.c’E%—& [3/3]

744

H#s

pUBELE S

rm_motor_120_degree.c

rm_motor_check_over_current_error
AA : (float) f4_iu / U $BEFKIA]

(float) f4_iv / V 1B EFR[A]

(float) f4_iw / W tHEFR[A]

(float) f4_oc_limit/ EFRERIE[A]
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 VRBVRINGA—4
(float) f_iu / U tHEFR[A]
(float) f_iv/ V $HERIA]
(float) f_iw / W tHEFR[A]
(float) f_vdc/ A vN\—42 B#REBE[V]
(float) f_speed / [E145:EEE[RPM]
H A : (uint16_t) u2_error flags/ T5—25%

I>—RHNE

rm_motor_120_degree_120_control_callback

A7 : (motor_120_control_callback_args_t *) p_args
[ aA—=)LINy I BEBIS A —4

HAh: L

120contorol E¥ a—J)La—)L
Ny Y EE
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% 3-11 “rm_motor_120_control_sensorless.c’B#—& [1/4]

T7AILEA

E#A

AERMEE

rm_motor_120_control
_sensorless.c

RM_MOTOR_120_CONTROL_SENSORLESS_Open
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 VX R VRIS
A—4

(motor_120_control_cfg_t const * const) p_cfg/ 3> 7 4 F/35
A—45
HH o (fsp_err_t)err/ ETHER

Y L R F R LR

RM_MOTOR_120_CONTROL_SENSORLESS Close

A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 YR &2 2V AINS
A=A

H o (fsp_err_t)err/ ETHE

oY L RAGIEE T NE

RM_MOTOR_120_CONTROL_SENSORLESS_Run

A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 X% > R/RF
A—4

H o (fsp_err_t)err/ ETHE

E— S EEMARE(E Y
L X 1)

RM_MOTOR_120_CONTROL_SENSORLESS_Stop

A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 > X2 VRS
A=A

HH : (fsp_err_t)err/ ETHER

T2 QEEELERLE+Y
L R %40

RM_MOTOR_120 CONTROL_SENSORLESS_Reset

A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 X2 2V R/\F
A—4

HH : (fsp_err_t)err/ ETHER

IS—RKEDY Yy MLE

RM_MOTOR_120_CONTROL_SENSORLESS_SpeedSet
A 71 : (motor_120_control_ctrl_t* const) p_ctrl / 4 X2 R85
A—4
(float const)speed_rpm / [El#x$E RAE[RPM]
H o (fsp_err_t)err/ ETHE

E—4 OEEETREREL
b

RM_MOTOR_120_CONTROL_SENSORLESS_SpeedGet
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ £ Y RHZ 2V AINS
r—%5
(float * const) p_speed_rpm / [EIER;EE[RPM]
H o (fsp_err_t)err/ ETH#HER

E—2 OEEEERGNE

RM_MOTOR_120_CONTROL_SENSORLESS_CurrentGet
A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 > X2 2V R/\F
r—%5

(motor_120_driver_current_status_t * const) p_current_status /
TREET—4

H o (fsp_err_t)err/ ETHE

BERBET—4 RSLE

RM_MOTOR_120_CONTROL_SENSORLESS_WaitStopFlagGet
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ £ Y RHZ VRIS
*—%5

(motor_120_control_wait_stop_flag_t * const) p_flag/ E—% =
1EiKRE
HH o (fsp_err_t)err/ RITHR

E— 2 FILREORGNE

RM_MOTOR_120_CONTROL_SENSORLESS_TimeoutErrorFlagGet
A 71 : (motor_120_control_ctrl_t * const) p_ctrl / £ > X2 VRS
A=A

(motor_120_control_timeout_error_flag_t * const)
p_timeout_error_flag/ ¥OY OXBHE A LT b S5—IKEE

H o (fsp_err_t)err/ ETHE

TOURRBREFIALTD
IS —KEBERENE
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%+ 3-12 “rm_motor_120_control_sensorless.c’B#—& [2/4]

T7AILEA

E#A

AERMEE

rm_motor_120_control
_sensorless.c

RM_MOTOR_120_CONTROL_SENSORLESS_PatternErrorFlagGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 VX R VRIS
A—4

(motor_120_control_pattern_error_flag_t * const)
p_pattern_error_flag / fRBBAR—IL/NF—2 T 5 —KEE
HH o (fsp_err_t)err/ ETHER

RER—ILEVHIRE—
I5—KEmRBLE

RM_MOTOR_120_CONTROL_SENSORLESS_VoltageRefGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ £ Y RZ VRIS
A—45

(motor_120_control_voltage_ref t * const) p_voltage ref/ &E
R EIREE
HH : (fsp_err_t)err/ RITHR

RM_MOTOR_120_CONTROL_SENSORLESS_ParameterUpdate
A7 : (motor_120_control_ctrl_t * const) p_ctrl / 4 VX R RIS
r—%4

(motor_120_control_cfg_t const * const) p_cfg/ 3> 7 4 F/35
A—4
HA o (fsp_err_t)err/ ETHER

NIA—=B T TTF— il
i

rm_motor_120_control_sensorless_speed_cyclic
A7 : (timer_callback_args_t*)p_args/ 2 —JL/\y I BE#NFT A —4
HAh: &l

EEGMEAI—LANVIHS
2

rm_motor_120_control_sensorless_driver_callback

A 71 : (motor_120_driver_callback_args_t *) p_args / a—JL/\v
#BRSA—4

HAh: &l

AD E#SETa—I)L/NY Y
5

rm_motor_120_control_sensorless_reset

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / o >
AR RING A—4A

Hh: &L

AVARBURING A—=41)
vy ML

rm_motor_120_control_sensorless_start_openloop

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / o >
AB VRIS A—4

Hh: &L

=TI —THmBLE

rm_motor_120_control_sensorless_ol_signal_set

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 4 >
ABURINS A—4

Hh: &L

F—ToL—TEHEOBEN
A

rm_motor_120_control_sensorless_speed_calc

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl / 4 >
RABURINS A—4

Hh: &L

B 5 B 5 AL 2

rm_motor_120_control_sensorless_generate_pattern
AFA : (float) vu_ad / U HEE

(float) vw_ad / V #EE

(float) vw_ad / W 8B E

(float) vn_ad / FREXE

HH o (uint8_tyul_temp / BE/Z—2

BENS—ERNE
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% 3-13 “rm_motor_120_control_sensorless.c’B#—& [3/4]

T7AILEA

E#A

AERMEE

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 /
RABURING A—4

WAL

L7 FEDORES

rm_motor_120_control_sensorless_check_pattern

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RABURINSG A—4

HA: &L

0o oRHERE

rm_motor_120_control_sensorless_shift_angle

A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RRAVRING A—4

HA: &L

f#ES 7 R

rm_motor_120_control_sensorless_wait_motorstop

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RBURING A—4

Hh: &Gl

EEREIEF = v 7 0E

rm_motor_120_control_sensorless_pattern_set
A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RABURINSG A—4
(uint32_t) u4_signal / BE/ 8 —>
HA: &L

rm_motor_120_control_sensorless_pattern_first60
A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
ABURINS A—4
(uint32_t) u4_signal / BE/NN2—>
HA: &L

JEFEMEETE 60 EFavEY
i

rm_motor_120_control_sensorless_pattern_first60_comp

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RBURING A—4

(uint32_t) u4_signal / BE/NN2—>

Hh: &L

HERTE 60 EFavELY
R

rm_motor_120_control_sensorless_speed_ref_set
A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RABURINSG A—4

I AR B iR E AR

HA: &L

=5 B A fi S
rm_motor_120_control_sensorless_voltage_ref_set BEERERELE
A 71 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
AR VRN A—4A
HA: &L

PI il 40 28

rm_motor_120_control_sensorless_pi_ctrl

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RBURING A—4

H A (float)fd_ref / Pl Hll#HH 5

rm_motor_120_control_sensorless_check_timeout_error

A7 : (motor_120_control_sensorless_instance_ctrl_t *) p_ctrl /
RBURING A—4

WA &l

RRR—LE Y IRE2—2
I5—HIERE
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% 3-14 “rm_motor_120_control_sensorless.c’B#—& [4/4]

T7AILEA

E#A

AERMEE

rm_motor_120_control_sensorless_Ipff

A : (float) f4_Ipf_input / LPF A 7{E
(float) f4_pre_lpf_output / BI[E(D LPF HA{E
(float) f4_lpf_k/LPF &4 >

Hi 71 : (float) f4_temp / LPF i 71

LPF 4028

rm_motor_120_control_sensorless_limitf
A : (float) f4_value / AN1E

(float) f4_max / FxK{E

(float) f4_min / &x/IME
H A : (float) f4_temp/ HAE

ETFRY = v bE

rm_motor_120_control
_sensorless.c

rm_motor_120_control_sensorless_limitf_h
A : (float) f4_value / AN1E

(float) f4_max / KB
H A : (float) f4_temp/ HH1E

LRY =y MoE

rm_motor_120_control_sensorless_limitf |
A : (float) f4_value / AN1E

(float) f4_min / &x/IME
H A : (float) f4_temp/ HAE

TRY v MMLE

rm_motor_120_control_sensorless_limitf_abs
AF : (float) f4_value / AN1E

(float) f4_limit_value / ') = v MME
H A : (float) f4_temp/ HAE

HxE) = v FOE
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% 3-15“rm_motor_120_driver.c’Bi#—& [1/2]

T7AIL%A

E#A

AERMEE

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER_Open
A 73 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 VAR 2V RINT A—
e

(motor_120_driver_cfg_t const * const) p_cfg/ a2 7 14 J /135
A—4
HH o (fsp_err_t)err/ ETHER

120 EBEBHIER F 51/ B
prcp U

RM_MOTOR_120_DRIVER_Close

A7 : (motor_120_driver_ctrl_t* const)p_ctrl / £ VX2 U RINT A —
e

H o (fsp_err_t)err/ EITHE

120 EEBEBHIEA LS 1 /&
TE

RM_MOTOR_120_DRIVER_Run

A 71 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 Y X R 2V RINF A—
e

H o (fsp_err_t)err/ ETHE

E— 5 EERRKAE

RM_MOTOR_120_DRIVER_Stop

A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 Y XA U R/INF A —
e

HA : (fsp_err_t)err/ ETHER

E—2 OEEEFIENE

RM_MOTOR_120 DRIVER Reset

A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 XA U R/INF A —
2

HH : (fsp_err_t)err/ ETHE

IS—RKEDY Yy MLE

RM_MOTOR_120_DRIVER_PhaseVoltageSet
A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 VXA U R/INF A —
2
(float const) u_voltage / U 48 PWM T 2 —F «
(float const) v_voltage / V #§ PWM T2 —TF «
(float const) w_voltage / W 3 PWM T2 —7F «
H o (fsp_err_t)err/ ETHE

PWM T a1—7 « B ENE

RM_MOTOR_120_DRIVER_PhasePatternSet
A7 : (motor_120_driver_ctrl_t* const) p_ctrl/ £ VX2 2V RINF A —
A

(motor_120_driver_phase_pattern_t const) pattern / @&E/\42 —

g
HA: (fsp_err_t) err/ BITHER

PWM i iREEY) Y & 2 012

RM_MOTOR_120_DRIVER_CurrentGet
A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 Y XA U R/INF A —
2

(motor_120_driver_current_status_t * const) p_current_status /
BEREET—4

H o (fsp_err_t)err/ ETHE

RM_MOTOR_120_DRIVER_CurrentOffsetCalc

AF1 : (motor_120_driver_ctrl_t* const) p_ctrl / £ VX2 2V RINT A—
2

H o (fsp_err_t)err/ ETH#HER

ADEDF 7+t v FEHALE

RM_MOTOR_120_DRIVER_FlagCurrentOffsetGet

AJ1 : (motor_120_driver_ctrl_t* const) p_ctrl/ £ VX2 2V RINT A —
A

(motor_120_driver_flag_offset_calc_t * const)p_flag_offset/ 27t v
FEHAREBIREGARS V4

HH: (fsp_err_t)err/ RITHR

ADEQF 7t v FEHIRE
HRiGAniE
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% 3-16 “rm_motor_120_driver.c’Bi#—& [2/2]

T7AIL%A

E#A

AERMEE

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER_ParameterUpdate
A 73 : (motor_120_driver_ctrl_t * const) p_ctrl/ € Y AR 2V RINT A—
e

(motor_120_driver_cfg_t const * const)p_cfg/ a2 27 4 J 35
A—4
HH : (fsp_err_t)err/ ETHER

RSA—5TF v IF— R
5

rm_motor_120_driver_reset

A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X2 2 R/RX5
A—4

Hh: &L

AVARBURING A—=41)
vy ML

rm_motor_120_driver_output_pwm

A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 X2 2 R/R5
A—4

Hh: &L

BE PWM tH QBRI E

rm_motor_120_driver_ctrl_start

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 Y X% VRIS
A—4

Hh: &L

E—2HIEA PWM H Ak
IR

rm_motor_120_driver_ctrl_stop

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 Y X% VRIS
A—4

HAh: kL

PWM i A fZ1E L

rm_motor_120_driver_set_uvw_duty
A 71 : (motor_120_driver_instance_ctrl_t*) p_ctrl/ 4 Y X2 2 R/X5
A—4
(float) f_duty_u/U# PWM Ta1—7F«
(float) f_duty_v/V 4 PWM T 21—F«
(float) f_duty_w /W #8 PWM 72 —F «
Hh: &L

PWM T a—7F « B ENE

rm_motor_120_driver_current_get

A 71 : (motor_120_driver_instance_ctrl_t *) p_ctrl/ 4 YR & 2 R/\5
A—4

A &L

A/D fEERfFALEE

rm_motor_120_driver_mod_set_max_duty

A 71 : (motor_120_driver_modulation_t *) p_mod/ PWM % &
(float) f4_max_duty / KT a1—T4«

Hh: &L

BRRKTa—T 1 HENE

rm_motor_120_driver_mod_set_min_duty

A 71 : (motor_120_driver_modulation_t *) p_mod/ PWM % &
(float) f4_min_duty / &/NT21—T 4

Hh: &L

RBINT 2—T 4 BRENE

rm_motor_120_driver_pin_cfg

A A : (bsp_io_port_pin_t)pin/ EL&EE
(uint32_t) cfg / RETE

HAh: kL

Ervavoq4L—>3>
EREMTE

rm_motor_120_driver_cyclic
A# : (adc_callback_args_t*)p_args/ I—JL/\y JB/S A —4
HA: &L

AD ZE#5ETa—)L/Ny B
"
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3.3 Contents of control
3.3.1 Configuration Options

E—AAE Y LR 120 EREFIHES 12— ILOERA T 3 Uk, RA Configurator #{#H L THRTE
TToarva Lk

FY, EEINATLavid, 3— FOLEREHC hal_data.c ICEBMICKBRENET,

ElEX. ROKRI17THERA T avIZRBELTWET,

x 317 BRA T3>

Configuration Options (rm_motor_120_degree.h)

T avs

ZES

General | Limit of over current (A)

HERNCOEZEBADE. PWM EHAR— AT TITRE S

nFE9,

General | Limit of over voltage (V)

BREENCOEZEBADE. PWM EHAR— FAFT TITERE

ShFET,

General | Limit of over speed (rpm)

EERENCDEEEZHE. PWM HAOR— bAF TIZERE

ShFEJ,

General | Limit of low voltage (V)

BREENCOEZTES E. PWM EHAR— bAF TIZERE

ShFEJ,

% 3-18 Configuration Options #H#AE (rm_motor_120_degree.h)

TT7avs RAGT2 RA4T1 RAGT3 RA8T1
Limit of over current (A) 1.67 1.67 1.67 1.67
Limit of over voltage (V) 60.0 60.0 60.0 60.0
Limit of over speed (rpm) 4500.0 4500.0 4500.0 4500.0
Limit of low voltage (V) 8.0 8.0 8.0 8.0

3.3.2 Configuration Options for included modules
LUH LR 120 EREFHED 2 —LIZIE. BTOED2—IAEENET,

= 120 control sensorless module

= 120 driver module

Fr, INSDOEDa1—ILICIE, 120 EREFIHEDS 2 —ILERIUBRBRNSA—4”HBYET, £

VAVREREEEUTORICSRLEY,
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® 319 BRA T3>

Configuration Options (rm_motor_120_control_api.h)

FTFoavs

RE

General | Conduction type

A 60 EFavELJHIETYEZR

General | Timeout counts (msec)

ZIEHIFELD2Z [ms]

General | Maximum voltage (V)

RXHEFEE V]

General | Minimum voltage (V)

®R/METEE [V]

General | Speed PI decimation

HE Pl HIEAS Y AAMEI EH

General | Free run timer frequency (MHz)

JY—35 V81 AR [Mhz]

General | Speed LPF K

EE LPF /85 A —4

General | Step of speed change

EERFTRAIERIE

General | PI control KP

HE PGB TA >

General | PI control Ki

BE P RATA >

General | PI control limit

EE P FIEHAEY S v ME [V]

Motor Parameter | Pole pairs

ERSE

Motor Parameter | Resistance (ohm)

i [ohm]

Motor Parameter | Inductance of d-axis (H)

d#h1( 5394520 [H]

Motor Parameter | Inductance of g-axis (H)

qEhA FHY AR [H]

Motor Parameter | Permanent magnetic flux

B3R [Wh]

(Wb)

Motor Parameter | Rotor inertia (kgm”2)

A F— v [kgm”2]

% 3-20 Configuration Options #H#AME (rm_motor_120_control_api.h)

TTavs RA6T2 RA4T1 RAGT3 RA8T1
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 Pl 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
PI control KP 0.02 0.02 0.02 0.02
PI control Ki 0.004 0.004 0.004 0.004
PI1 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
z\|/l_|c;tor Parameter | Inductance of d-axis 0.0013 0.0013 0.0013 0.0013
?{I_'o)tor Parameter | Inductance of g-axis 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Permanent magnetic 0.01119 0.01119 0.01119 001119
flux (Wb)
Motor Parameter | Rotor inertia (kgm”2) | 0.000003666 | 0.000003666 | 0.000003666 | 0.000003666
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® 321 BRA T3

Configuration Options (rm_motor_120_control_sensorless.h)

FTFoavs

RE

General | Stop BEMF

oY L REREIZILFIEERE

General | Maximum voltage for BOOT (V)

BOOT €— FRKEE [V]

General | Carrier frequency (kHz)

PWM 2+ 1) 7 BRE [khz]

General | Adjusting angle

NE— Y BEREAI T

eyl

u
[t

General | Boot reference voltage (V)

BERETE [V]

General | Voltage lamping time

BEEEREMEHY > FEK

General | Voltage constant adjust time

BEESFE—EHV Y FEK

General | Open loop start speed (rpm)

REEE [rpm]

General | Open loop mode2 speed (rpm)

F—TIUoIN—TE—F1PYEBEZIEE [p

m]

General | Open loop mode3 speed (rpm)

A—TUN—TE—F 24 YBIEE [rp

m]

General | Open loop start voltage (V)

EEIERE [V]

General | Open loop mode1 speed rate

F—TUI—TE— K1 TOEEHEME
[rpm/control period]

General | Open loop mode2 voltage rate

A—TUIN—TE—F2 TOEEEME
[V/control period]

General | Open loop mode2 speed rate

A—TUIN—TE— K2 TOREEME
[rpm/control period]

General | Open loop mode3 voltage rate

F—TN—FE—F 3 TOETEME
[V/control period]

General | Open loop maximum voltage (V)

F—TUI—TE— K3 TORKERE [V]

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

A DZ RA6T2 RA4T1 RABT3 RA8T1
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 mode?2 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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® 3-23 BEA T3y

Configuration Options (rm_motor_120_driver.h)

TTavs kS
Common | ADC_B Support ADC BEYa—ILER
Common | Shared ADC Support Lz 7— Fk ADC =E°):L—)l«1§Fﬁ
General | PWM output port UP PWM H 73(Up)R—
General | PWM output port UN PWM .‘:h'jJ(Un)‘I'\
General | PWM output port VP PWM H A (Vp)R
General | PWM output port VN PWM t 51(Vn)7R
General | PWM output port WP PWM H:'JJ(Wp)/‘I'\
General | PWM output port WN PWM t 51(Wn)R—
General | PWM timer frequency (MHz) PWM % 1 < B [MHz]
General | PWM carrier period (Microseconds) PWM &+ 1) 7 BIR# [us]
General | Dead time (Raw counts) Tv RAA4 LA+ [Raw counts]
General | Current range (A) BREHEL VD [A]
General | Voltage range (V) BEREL VD [V]
General | Resolution of A/D conversion A/D Z#E
General | Offset of A/D conversion for current AD A Tty k
General | Conversion level of A/D conversion for voltage BEE AD E#adE
General | Counts for current offset measurement A7ty MEFTER
General | Input voltage BiRERE
General | A/D conversion channel for U phase current UMBERBREHF v
General | A/D conversion channel for W phase current WHERBEHF v I
General | A/D conversion channel for main line voltage BIREEBREF v RIL
General | A/D conversion channel for U phase voltage URBEBEEREF vy IL
General | A/D conversion channel for V phase voltage VHEEBEREF v RIL
General | A/D conversion channel for W phase voltage W HHEBEHEF v R IL
General | A/D conversion unit for U phase current UtHERBEH ADC 1=y +&ES
General | A/D conversion unit for W phase current W HEERELE ADC 1=y &S
General | A/D conversion unit for main line voltage BIREEHRE ADC 1=y +EE
General | A/D conversion unit for U phase voltage UHEEHE ADC 1=y &S
General | A/D conversion unit for V phase voltage VHEERHADC 1=y +EE
General | A/D conversion unit for W phase voltage W tHEE#E ADC 1=y +EE
General | GTIOCA stop level E7—LELEELARIL
General | GTIOCB stop level T7—LELELANL
General | ADC interrupt module AD.E BlYhHERESELHADC B2 -
&=
Modulation | Maximum duty PWM & KXTa1—T4
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% 3-24 Configuration Options #I#A{E (rm_motor_120_driver.h) [1/2]

*Tarvsa RA6T2 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 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
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% 3-25 Configuration Options #HA{E (rm_motor_120_driver.h) [2/2]
7 avsa RAGT2 RA4T1 RA6T3 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— (zOo—Fy¥—1F)

341 AL

/
.

A0

FSPES1—ILDFIEHE

A EREBODHIE

A—HAU 27—

V—IL RBEH DML

g

[Analyzer]

v

[Board]

BIENTA—EAN

com_ul_mode_systemMDIEM S
EAAOHEFE—EER

LE D 1

/

SWOIKREM 5
E—ADEEE—FER

(] Bk B R AE

[l Smik E HE R B DER

LE Dl

3-8 A METO—Fv¥—+
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3.4.2 THRHEEEEZYAAH(F v ) TREALEYAH)NE

( F)7 BiAA )
|

SMEERDE!EF

SHERDAT Y RE

BIREEDRF

SHEEDRE

SHEBEAT VMRE

—Sverem obE

[ACTIVE]

[INACTIVE]

F—T I —TEREINIR

FOoooxEE

WS TFEDE S

<

E—HELHE

o

3-9 BRHEEAHRINVAAREBEIO—F ¥ —
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3.4.3 ZREFEEBEEYAHLIE
< 1 [ms] A >
[INACTIVE]
SYSTEM MODE
[ACTIVE]
[INIT_MODE] [DRIVE_MODE]
RUN MODE
g [BOOT_MODE]
[+ 7y LR h 4
| | EEES BT | | | | EEES B | |
| sootmooe~ | || mEmemms || || mEmemms ||
(4 Tty LIRS 8] ]
S

P [F—TU—TLs]

F—Fo—7]

EEEHMODE

[ BE PII1]

EEEHMODE

DRIVE MODE~ | | PWMF2—7 vk |

——

5| EAH IR

»
| | g

»i
)

C

BT

)

3-10 EEHEEAHAZNVAAREIO—F ¥ —+
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344 BERBRHIY AHNLIE

BEFRBHEENYAH T, TV T I 7I2EITE PWMEAHEFDNA AV E—F 2 RFIHEHT
EETBHEYIAATYT, TDI=6. RE|YAANIBOETRER A TEEKIC PWM B HIEFIEINAA 2V E—
BUORREICHE-THEY., E—E2~ADOHAEFFELELTLET,

( BERBRHEYIAHLE )

POEGY vk

BERREIS—tEvb

I5—RT—5RXtvk

POEGEIV;AHZE I

o

311 BERBKREINY AANEBEIO—F v—
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4. YOTNIIT ROz T OREHE
YUTLYIT oz TOBREICOVTERBALET,

41 JOozH bOA UR—Fk
YOTLYT roxT7IE. UTOFIET e2 studio I iR— hTEFET,
1. File — Import

File | Edit Source Refactor Mavigate Search Project

New Al+Shife+M >
Qpen File...

(=3 Open Projects from File System...
Recent Files >
Close Editor Crl+W
Close All Editors Ctrl+Shift+W

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

41 T7ANAZa—

2. [Existing Projects into Workspace| Z##ERL., [RAN]REZEV U v 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

1% Rename & Imnort Feictinn C/C++ Proiect into Wnrksnare

42 A UiR— b AZa2—
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3. 7Oz F IO AILEEIRLET,
*Lij—o

Finsh/R2 &9 ) w o5&, OO bBRAUR—FE

& Import m] X
Import Projects 4 )
Select a directory to search for existing Eclipse projects. A A
(@) Select root directory: | C:¥workspace¥RAGT2 MCILV1_SPM_LESS 120 E25 V100 v| 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.

4-3 APz bOA UR—F

42 ELFRETNYY

le2 studio 1 —H—XY =2 7ILAMAHA F (R20UT4204) | #SHBLTLEELY,
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43 94 v RF—F

E— 42 #H|EBIF KB Y —ILTRenesas Motor Workbenchl Z{ERETICH U TILY T b7 ZEIMESE S
8. TiOFIETIA VY IRE— ST )TOozy FEETLET,

(1) RELCEBRIZEAZ. £-E)EyY FMEIZA N—4K— FED LED1, LED2 33 RTHLTIREET,
E—AFEFELELTVET,

2 AVN—FR—FEDFITILRAL YFSWN)ZEON [CTBHLE—FNEELEFT, FTILRAYF
(SWNHZEUIYER LS LITE—2OEEGMB/IFLEERYVBRLES.,. E—2AEEICEEZEL TV DIEE
(A VN—BKR—KLEDLEDI ARITLET, CDEE, 4 2N\—FKR—FLODLED2 AE|TLTUL
BBEEEIZT—MNEELTLET,

(3) E—ADEEAMEEET DHEEIE. 1 VN\—2KR—FLOR) 2 —LER(VR)THELET,
- R a—LEHR(VRN)ZAICET : E—2AKEE Y ICEER
AR A —LEHR(VRNZEICEY - £E—2 AAREETE Y [Z@ER

(4) IS—HMRELEEE. 41N\ —2KR—FLEOLED2 ARATL, BEARIELET, BIFT 51=HIC(F
AVNR—=BR—FD TR Y F(SW1)EOFF [CLIETT YL a RS yFSW2) &L T2

(A

(5) EMEMERZRTIHEBEIE. E—FDOEGENMELELTWS I EEZHEEL. TEILEBREMDH % OFF
IZLET,
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44 FT—A3FH|EHEFEZEY—IL Renesas Motor Workbench |

441 W=

BTV T b7 TlE. E—2HIHBAFZIE Y —ILRenesas Motor Workbench] Z1—H4 >4
7 —X(BlEp/fFLLIER. BEEEERF)ELTHERALEY, EHAAEG EDFMIE TRenesas Motor
Workbench 1—H—X<v=a7J)L] 5BLTLFEAEL,

E— X $HBIF X 12 Y — )L [Renesas Motor Workbench] (88t WEB B4/ LU AFLTLEELY,

oooooo

4-4 Renesas Motor Workbench #4}#8

E— 2 HIEBIFZIE Y —)L [Renesas Motor Workbench| D{#ELYA

OR A W =B OV LY—ILERET S,

@ Main Window @ MENU /A—H 55 [File] — [Open RMT File(O)] & E4R,
JO< x4 kT4 ILE D src/application/user_interfacelics” 7 # LA RIZ3H S RMT 7 7 4 L EHZHA
T,

@ “Connection’® COM Tt hf=F v bD COM ZEIRT %,

@ %I Select Tool M Easy F1zI& Analyzer "2 &V U w09 5,

® ’4.5.2 Easy H4REIZ BB E 1=1374.5.4 Analyzer HEEEIRERI 2 TICE— 2 £EREN S € 5,
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4.4.2 Easy HEEE/EH
Easy thaeZ AL, E—3 ZREFITAMEUTISRLET,

e 1—H4 % T 1—R% Renesas Motor Workbench #RICZEET

® “RMWUI'Z#ONIZ9 %,

(LU Turn ON

. Reset RMW UI
Position :

@

== Ref speed [rpm]

sed 0 5000

1500

1000

500

4-5 Renesas Motor Workbench {#RIZZ % 4 5 FIE

o E—A%MEIHED
D RunRE S ERT,
@ $ESEELEEZ‘Refspeed’ RS54 X TANT 5,

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

v
> Ready Sequence
Ref spee

Parameter Value 0

Vde V] 0 Lz
Current control period [us) 50
-2400 2400
Speed control period [us] 500 r——
4-6 E—Z2EEDOFIE
o E—A%EEFELIHED
@ “Stop"hZ UEHT,
DClick “Stop” button
wn ) EEEE o
— Ref speed :
Parameter Value 2 0 o 0
Ve V] 2042 I IR
Current control period [us] 50 —_—
-2400 2400
Speed control period [us] 500

4-7 E—RFILOFIE
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o IEF-oTLE- (T5—) HFEOUNE
@D “Reset’XA vF % ONIZF 3,
® “Reset’AA v F % OFF [Z¥ 3,

@Turn ON
(2Turn OFF

E Reset RMW UI
Position ()

= Ref speed [rpm]

2ed 0

2000
1500
1000

500

4-8 TS5 —RRERDFIR
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4.4.3 Analyzer RERZH—%

Analyzer 1—H'A U2 J 1 —REABOANRAEH—EZEK 41 ITRLET. GHE. ChoDEH~D
AHN1{EIE com_ul1_enable_write [Z g_u1_enable_write &F LEZZRAAFLISEICHET 2EH~ARBESh
F9, =L, ()W 5N=ZEHIE com_ul_enable write [TIKEL EFH A,

% 4-1 Analyzer #REA WAL H—E

L it SES
com_u1_mode_system1(*) uint8_t AT—hEH
0: RbYTE—F, 1:5VFE—F, 3: Uyt
com_f4_ref speed_rpm float EEESE #HA) [rpm]
com_f4_overcurrent_limit float BERTZ—EIE [A]
com_f4_overvoltage_limit float BEEITS—REIE [V]
com_f4_overspeed_limit_rpm float RERIBT S —RREMEWA) [rpm]
com_f4_lowvoltage_limit float BEEITS—RIE [V]
com_u4_timeout_cnt uint32_t FLEFIERMAAD V2
com_f4_max_drive_v float RAESERE [V]
com_f4_min_drive_v float RIMESFEE [V]
com_s4_angle_shift_adjust int32_t NRE—VHYBZ 24 2 VT REE
com_f4_speed_Ipf k float EELPF /N5 A —4
com_f4_limit_speed_change float HEENRKIERE
com_f4_boot_ref v float EEESE
com_u4_v_up_time uint32_t BEESEMEAY Y FEHK
com_u4_v_const_time uint32_t BEESE—EHV Y FEH
com_s4_ol_start_rpm int32_t IRENLERE
com_s4_ol_mode1_change_rpm int32_t E—F1UIYBRERE
com_s4_ol_mode2_change_rpm int32_t E—F2UIYBRRE
com_f4 ol _start_refv float IRENEE
com_f4_ol_mode1_rate_rpm float E—F1 TOREHEME
com_f4_ol_mode2_rate_refv float E—F2TOEEEME
com_f4_ol_mode2_rate_rpm float E—F 2 TOREHEME
com_f4_ol_mode3_rate_refv float E—RF3TOEXEME
com_f4_ol_mode3_max_refv float E—F3TORKER
com_f4_pi_ctrl_kp float ] ke G
com_f4_pi_ctrl_ki float BATAY
com_f4_pi_ctrl_ilimit float EX PIFIEFESEY = v ME [V]
com_u4_mtr_pp uint32_t ik
com_u1_enable_write uint8_t EHEEHZ HF
(9_u1_enable_write &[F LIEZETAATIHEICEEAAHT)
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4.4.4 Analyzer #EEZEHI

Analyzer #gEZFERA L. E— 2 ZRETHHZLUTITRLET, BEE. B 4-4 TRI"Control Window”

TITULVE T, "Control Window D EF#AI.

BHBLTLESL,

o 1—HA A TJx—R% Analyzer FRICEET S
©)
&)
®

[Write]#8IZ 0 ZAHhT %,
“Write’7/R 4 > &9,

o E—AZEERIED
@®
A-TWB I &L EHERT 5,
@ $EREEEE % “com_f4_ref speed_rpm’® [Write] HIZAHT 3,
® “Write"R% & 8|7,

lRenesas Motor Workbench V.1.00 21— —X<%=a17JL] %

“com_ul_sw_userif DW?HBIZ“Fz v 2" NMA->TWNS I EEHERT 5,

“com_u1_mode_system”,“com_f4_ref _speed_rpm”, “com_u1_enable_write’® [W?] ##IZF v U H

@ “Read’7R% > %1 L THAED “com_f4_ref speed_rpm”,"g_ul1_enable_write’® [Read] # %R

60

® MCUHNDEHIE~NRMESE 1=, “com_ul_enable_write” [C@®THEEE L=, "g_ul_enable_write”

LRLCEZANT B,
“com_u1_mode_system”® [WritelffIZ"1"& AHT %,
“Write"?h & » &39,

®
@

(DCheck

@Click “Read” button @X?Click “Write” button

Control Win

| [A% Read || E'\ Write I 5 Commander (%) status Indicator # Qne Shot

Variable Data

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_u1_sw_userif User interface switch INTS Q0 | Decimal ¥ 0 & Jo ®Write reference Speed
com_f4_ref speed_rpm | Speed reference (mechanical angle) [rpm] FLOAT Q0 | Decimal ¥ 2000 | & 2000
com_ul_enable_write Enabled to rewriting variables INTS Qo Decimal & 0 o Jo
g_ul_enable_write Enable to rewriting variables(Read only) UINT8 Qo Decimal & |1 0 I
BWrite(“0” Or “17)

4-9 E—ZEIEDFIR

o E—A2%EEFEILEEIED
@ “com_u1_mode_system"D[Write]#&(Z"0"% A 1T 5,
@ "Write’RE &R,

@cClick “Write” button

Control Window

E\ Read E"\ Write [ Commander

(%) status Indicator

55 One Shot

Variable Data

Variable List =~ Alias Name

Variable Name Variable Meaning Data Type Scale Base R? | Read
com_ul_mode_system  State management INT8 Qo Decimal & | 1
RPN S P mTn ~n [ PR . L J n

wr wite nDWrite “0”
¥ [0 4

__IP

4-10 E—4FLEDOFIR
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e IFF->TLE- (T5—) HEDNIE
@ “com_u1_mode_system”®D[Write]#&IZ"3" % A HT 5,
@ “Write" "% V> &#T,

@Click “Write” button

Control Window /

[A¥ Read m\ Write 5 Commander (“) status Indicator i One Shot

A2 ERVEIEM  Variable List |~ Alias Name

. LY, %4
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

P NIRRT 4 Hear intarfamn masiteh nTo NN Marimal wf 0 oA n

4-11 TS—FEBROFIE
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445 BIEEREDLEEH
B> FILY T b9 T 7 T Renesas Motor Workbench D B{EREZ LRI 5FIEEZRLET, TET H{E
IZDWL T, [Renesas Motor Workbench 1—H—X<v=a 7)) ZSBLTL &L,

o HYUTLNYIFIITORIEREZRELZEET H(EEL— k 10Mbps DIFE)
@ r_mtr icsh®ICS BRRDEF 1 IZEET 5
@ r_mtr_ics.h ® MTR_ICS_DECIMATION DIE% 1 IZEET 3

#define MTR_ICS DECIMATION (1)
£ Lo T o

#define ICS_BRR (1)

T #detine TCS INT_MODE (1)

4-12 r_mtr_ics.h MIEIE

e Renesas Motor Workbench DBIERERTEEEE L THEKRT S
@ Main Window ® Clock R4 > %1 L T{E % 80,000,000 IZZEET %
(CDFEIFEFE L— k% 1Mbps M5 10Mbps ICEE L1=1=8. T 7+ /L MMED 8,000,000 % 10 &L
THELNLET, )
@ Connection ® COM TH#frPDF v ~dD COM ZFEIRT B

File Option Help
Connection
COM v Clock |
Status Clock Setting [~

4-13 Clock BEiE# DR E

ERICKBT 558, BER—FOU Y FMRICBERI HSFIEZHEYBRLTIESL,
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446 ELbAVEBESA TS DERAE

HBUTINY T R TRER—FEFELTICEIL b VBBES A TS5 £ALVT Renesas Motor
Workbench & T A FIEERLET,

PC & CPU R— FD#E#:
@D CPUR—FK&EPC#USB/ILY ZILEBREREEZNL THEHRIT S

EL b VEBERTOC T FOEMRAT2 921600bps D)
@ ICS2_RAGT2.0 DEIREERT S

type filter text |

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

Settings

Configuration: |Debug [Active]

) Tool Settings [} Toolchain #* Build Steps Build Artifact [&i) Binary Parsers @ Error Parsers

(B Target Processor
(3 Optimization
(3 Wamings
_?’"{ Debugging
~ B8 GNU Arm Cross Assembler
(2 Preprocessor
2 Includes
lE; Wamings
3% Miscellanecus
~ B3 GNU Arm Cross C Compiler
(& Preprocessor
2 Includes
@2 Optimization
@2 Wamings
# Miscellanecus
~ B8 GNU Arm Cross C Linker
2 General
2 Libraries
(5 Miscellanecus
~ 8 GNU Arm Cross Create Flash Image
L}'} General
~ B3 GNU Arm Cross Print Size
(2 General

Linker flags (- Xlinker [option])

~ | | Manage Configurations...

& i

Cther ohjects

pace_loc:/${ProjName}/src/application/user interface/ics/IC52 RAST2.0}"
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