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g_adc0 ADC Driver on r_adc_b

Settings  Froperty
APlInfo | v Common
Parameter Checking

w Meodule g_adc0 ADC Driver on r_adc_b

w (General
v Mode
ADCO
ADCH

ADC Successive Approximation Time

Synchronous Operation
Calibration
Sampling State Table
Name
Clock Configuration
w Interrupts
Limiter Clip Pricrity
Conversien Error Priority
COverflow Priority
Calibration End Prierity
w Scan End Priority
Group 0
Group 1
Group 2
Group 3
Group 4
Group 5to 8
FIFO Priorities
Callback
Sample and Hold
User Offset Table
User Gain Table
Limiter Clipping
Virtual Channels
Scan Groups

Malue

Default (BSP)

Single Scan
Single Scan

g_adc0

Pricrity 5
Disabled
Disabled
Disabled
Disabled
Disabled

(&) rm_motor_120_driver_cyclic

2-3ADC RSA/NOFSPa>Y 7445 L—Y 3 [1/3]

RO1AN6843JJ0110 Rev.1.10

2024.1.23

RENESAS

Page 10 of 80




KABBRPE—2DAR—ILEHFA

120 B @ B 1

Renesas Flexible Motor Control 1) — X

APl Info

Settings

g_adc0 ADC Driver on r_adc_b

Property
w Virtual Channel 0
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Takble
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select
w Virtual Channel 1
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Takble
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select
w Virtual Channel 2
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 2
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 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

Value

Scan Group 0

AMNOOD

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMO02

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion [Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMNOO4

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Normal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMO0B

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMOOE

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (MNormal Conversion)
Disabled

2-4 ADC RKSANDFSP a7 445 L— 3 V[2/3]
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g_adc0 ADC Driver on r_adc_b

Settings  Froperty
APl Info w Scan Groups
~ Scan Group 0
Self Diagnosis
External Trigger Enable
ELC Trigger Enable
~ GPT Trigger Enable
GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 3 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel & Request A
GPT Channel 7 Request A
GPT Channel & Request A
GPT Channel 9 Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 3 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel & 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
Lirmit Clip Interrupt Enable
FIFQ Enable
FIFQ Interrupt Enable
FIFQ Interrupt Generaticn Level
~ 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
FIFQ Interrupt Enable
FIFQ Interrupt Generation Level
Scan Group 2

Value

B O0O00O

goooooooooooooao

Enable
ADCO
a
Enable
Disable
Disable
Disable
a

Enable
ADC 1
a
Disable
Disable
Disable
Disable
a

2-5ADC FSA4 /XD FSPa> 744 L— 3 V[3/3]
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g_timer3 Timer, Low-Power (r_agt)

Settings Property
APlInfo | v Common
Parameter Checking
Pin Output Support
Pin Input Support
» Module g_timer3 Timer, Low-Power (r_agt)
w General
Mame
Channel
Mode
Period
Pericd Unit
Count Source
Output
Input
w Interrupts
Callback
Underflow Interrupt Priority

Value

Default (BSF)
Disabled
Disabled

g_timer3

0

) Periadic
GO000

Raw Counts
PCLKB

"i', rm_motor_120_control_hall_speed_cyclic
Pricrity 10

2-6 AGT FZA4/\DFSPa>Y 74 L—3Y
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g_timer0 Timer, General PWM (r_gpt)

Property

w» Common

Parameter Checking

Pin Qutput Support

Write Protect Enable
Clock Source

v Medule g_timerd Timer, General PWM (r_gpt)

w General
MName
Channel
Mode
Pericd
Pericd Unit
w Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCE Stop Level
Input
Interrupts
v Extra Features
Output Disable
w ADC Trigger
» 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 only)
Extra Features
v Pins
GTIOC4A
GTIOC4B

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLED

g_timer0

&4

&) Triangle-Wave Syrmetric PWM
& s0

(&) Microseconds

50

&) True

&) Pin Level Low
&) True

(&) Pin Level High

(&) Enabled

PBO4
PBOS

2-7 GPT RS A /(8 PWM D FSPav 7445 L— 3y
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g_timer4 Timer, General PWM (r_gpt)

Settings Property Value
APlInfo | ¥ Common

Parameter Checking Default (BSP)

Pin Output Suppert Enabled with Extra Features

Write Protect Enable Disabled

Clock Source PCLED

w~ Module g_timer4 Timer, General PWM (r_gpt)
~ General

MName g_timer4
Channel ]
Mode (3 Periodic
Period 0x 100000000
Pericd Unit Raw Counts

Cutput

Input

Interrupts

Extra Features

» Pins
GTIOCoA <unavailable>
GTIOCoB <unavailable>

2-8 GPT RS A N(EEHAATI Y-S54 4 2)DFSPavI4FL—> 3y

g_poeg0 Port Qutput Enable for GPT (r_poeg)

Settings Property Walue
APlInfo | v Common
Parameter Checking Default (BSP)
~ Module g_poeg0 Port Output Enable for GPT (r_poeqg)

w General
Trigger
MName g_poegd
Channel 3
w Input
GTETRG Polarnty Active Low
GTETRG Moise Filter PCLEB/32
w Interrupts
Callback g_poe_overcurrent
Interrupt Pricrity Pricrity 0 (highest)

2-9POEG FZA4/\DFSPa> 2749 L—3a>
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g_external_irq0 External IRQ (r_icu)

Settings  Froperty
APl Info w Common
Parameter Checking
~ Module g_sxternal_irg0 External IRQ (r_icu)
Name
Channel
Trigger
Digital Filtering
Digital Filtering Sample Clock (Only valid when Digital Filte
Callback
Pin Interrupt Priority

Malue

Default (BSP)

g_external_irg0

11

(5) Both Edges

Dizabled

PCLK / B84

;i, rm_metor_120_contrel_hall_interrupt
Pricrity 3

2-10IRQ R4/ XD FSPaY 749 L—>3 Y
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2.2.3.2 RA4T1
(1). 12 Ew k AID 3 >/\—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(IW). BLUA oN—2BREE (Vi) & BERERRE(VR)Z.
(VT NAFXYE—F] TAELET(N—FOz7 Y HEFER),

ADZEHIIGPT ALY PR MEREZFERALTGPTO7 U4 —270—(PWM OA) & EE L TENME
SETLET,

(2). IKHEBENFEREARZ 1< (AGT)
1[ms]A 3 —N\ILEAIELTHERLET,
Frr)L1 ZREFARIV—52034TE LTEHERALEYT, BIYAAXFERLEEA,

(3). JARAPWM %4 < (GPT)
FrrIL1, 2. 3OHEHEPWM EHEMEE—FEFERALT. Ty F2M LGEOHRNEZTVET,

(4). GPTRAKR—+rT72 Ty b4 =T )L (POEG)

BEFRRLFE (GTETRGB #iF 0 Low L AJLIRHE) (L PWM HAMGFE/NA A 2 E—5F 2 ZREIC
LET.

(5). 4MEREIYAH (IRQ)
E— 2 OHBHERHIES(R—LE U HHNES)EANLET,

MmIy EIYAAE—FEERAL. EEmEREA. BB/ —VEE, K-l HESRYRAH(E
FHRERE)ZITVET,

2-11 FSP X & v 7 £{KE
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g_adc0 ADC (r_adc)

Property
 Commaon
Parameter Checking
v Module g_adc0 ADC (r_adc)
w General

Settings
APl Infa

Mame
Unit
Resolution
Alignmenit
Clear after read
Mode
Double-trigger
v Input
v Interrupts
Mormal/Group A Trigger
Group B Trigger
Group Prionty (Valid only in Group Scan Mode)
Callback
>can End Interrupt Pnionty
Scan End Group B Interrupt Priority
Window Compare A Interrupt Prionty
Window Compare B Interrupt Priority
» Extra

Value

Default (BSP)

g_adc0

0

@ 12-Bit

@ Right

& Off

& Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot intermupt Group B

& rm_motar_120_driver_cyclic

Prianty 5

Disabled

Dizabled

Disabled

2-12ADC KSA /XM FSPav 7445 L—>3 Y [1/2]
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g_adc0 ADC (r_adc)

Settings  Property Value
APLinfo | ¥ Module g_adc0 ADC (r_adc)
» General
v |nput
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
w Sample and Hold Channels (Available only on selected MCUs)
Channel 0 O
Channel 1 O
Channel 2 O
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count &l Disabled
Reference Voltage control 5 VREFHO/VREFH
» Interrupts
Extra

C00D0D00DD0DO00ODORO0ODODRROODODDDRFRPDREE
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120 FE 18 5 il 1 Renesas Flexible Motor Control 1) — X
g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
APlInfo | v Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 1]
Mode &l Periodic
Period 1
Penod Unit Milliseconds
Count Source PCLKB
Output
Input
v |nterrupts
Callback @ rm_motor_120_control_hall_speed_cyclic
Underflow Interrupt Priority Priority 13

214 AGT KSA /IO FSPaY 7445 L—3>

g_timer4 Timer, Low-Power (r_agt)

Settings  Property

APl Info | ¥ Commen
Parameter Checking
Pin Qutput Support

Pin Input Support

v General
Mame
Channel
Mode
Period
Penod Unit
Count Source

» Qutput
Input

v Interrupts

Callback

Underflow Interrupt Priority

Value

Default (BSP)
Disabled
Disabled

v Module g_timer4 Timer, Low-Power (r_agt)

g_timerd

1

il Periodic
OxFFFFFFFF
Raw Counts
PCLKB

@ NULL
Disabled

2-15AGT FSA4/N(ZY—F U RA)DFSPav 7445 L—>3>
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KABBRPE—FZDR—ILE T FIA
120 B @ B 1

Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings Property
| APl Info | ¥ Common
f Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source
v Module g_timer( Timer, General PWM (r_gpt)
w General
Name
Channel
Mode
Penod
Period Unit
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCB Output Enabled
GTIOCE Stop Level
Input
» Interrupts
w Extra Features
Output Disable
w ADC Trigger
v Start Event Tngger (Channels with GTINTAD only)

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timerQ

w1

4l Triangle-Wave Symmetric PWM
® 50

& Microseconds

50

& True

& Pin Level Low
& True

&l Pin Level High

Tngger Event A/D Converter Start Request A During 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
Tnigger Event A/D Converter Start Request B During Down Counting O

» Dead Time
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRE only)
Interrupt Skipping (Channels with GTITC only)
Extra Features

4 Enabled

2-16 GPT FSA /XD FSPa Y7445 L— 3>

g_poeg0 Port Output Enable for GPT (r_poeg)

. Settings Property Value
lARLIntay] ¥ Common
f Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
Trigger
Name g_poegl
Channel 1
w [nput
GTETRG Polarity Active Low
GTETRG MNaoise Filter PCLKB/32

w [nterrupts
Callback
Interrupt Priority

g_poe_overcurrent
Priority O (highest)

2-17POEG RS A4/N\DFSPa> 27449 L—2 3>
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g_external_irq0 External IRQ (r_icu)

Settings Property Value

APllnfo, | ¥ Common
Parameter Checking Default (BSP)

v Module g_external_irg0 External IRQ (r_icu)

Marme g_external_irgD
Channel 12
Trigger il Both Edges
Digital Filtering Disabled
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK / 64
Callback i rmm_motor_120_control_hall_intermupt
Pin Interrupt Pricrity Priority 8

2-18IRQ FSA/NDFSPa>v 7445 L—3Y

RO1AN6843JJ0110 Rev.1.10 Page 22 of 80
2024.1.23 RENESAS




KAMERPE—2DHR—ILE YA
120 FE@E il Renesas Flexible Motor Control 1) — X

2.2.3.3 RABT3
(1). 12 Ew k AID 3 >/\—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(IW). BLUA oN—2BREE (Vi) & BERERRE(VR)Z.
(VT NAFXYE—F] TAELET(N—FOz7 Y HEFER),

ADZEHIIGPT ALY PR MEREZFERALTGPTO7 U4 —270—(PWM OA) & EE L TENME
SETLET,

(2). IKHEBENFEREARZ 1< (AGT)
1[ms]A 3 —N\ILEAIELTHERLET,
FrrL1 ZREFARIV—52034TE LTEHERALEYT, ELEIVAHIFERLEFEA.

(3). A PWM %4 < (GPT)
FrrIL1, 2. 3OHEHEPWM EHEMEE—FEFERALT. Ty F2AM LGZEOHRNEZTVET,

(4). GPTRAKR—+rT72 Ty b4 =T )L (POEG)

BEFRRLFE (GTETRGB #iF 0 Low L AJLIRHE) (L PWM HAMGFE/NA A 2 E—5F 2 ZREIC
LET.

(5). 4MEREIYAH (IRQ)
E— 2 OHBHERHIES(R—LE U HHNES)EANLET,

MmIy EIYAAE—FEERAL. EEmEREA. BB/ —VEE, K-l HESRYRAH(E
FHRERE)ZITVET,

2-19FSP X &2 v U £{KH
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120 B @ B 1

Renesas Flexible Motor Control 1) — X

g_adc0 ADC (r_adc)

Property
 Commaon
Parameter Checking
v Module g_adc0 ADC (r_adc)
w General

Settings
APl Infa

Mame
Unit
Resolution
Alignmenit
Clear after read
Mode
Double-trigger
v Input
v Interrupts
Mormal/Group A Trigger
Group B Trigger
Group Prionty (Valid only in Group Scan Mode)
Callback
>can End Interrupt Pnionty
Scan End Group B Interrupt Priority
Window Compare A Interrupt Prionty
Window Compare B Interrupt Priority
» Extra

Value

Default (BSP)

g_adc0

0

@ 12-Bit

@ Right

& Off

& Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot intermupt Group B

& rm_motar_120_driver_cyclic

Prianty 5

Disabled

Dizabled

Disabled

2-20ADC RSA/AOFSPa>v 7445 L—2 3 [1/2]
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g_adc0 ADC (r_adc)

Settings Property Value
APl Info | ¥ Module g_adc0 ADC (r_adc)
» General
w Input
v Channel Scan Mask (channel availability varies by MCL)
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
Channe! 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
» Sample and Hold Channels (Available only on selected MCUs)
Channel 0 O
Channel 1 (
Channel 2 O
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count &l Disabled
Reference Violtage control 51 VREFHO/VREFH
» Interrupts
Extra

O0D0D000D0OD00O0DOROODDODREROCODODDORRDODERREE

B 2-21 ADC KRS A4 /ADFSPa> 7445 L— 3 V[2/2)
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g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
APlInfo | v Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
w General
MName g_timer3
Channel 1]
Mode &l Periodic
Period 1
Penod Unit Milliseconds
Count Source PCLKB
Output
Input
v |nterrupts
Callback @ rm_motor_120_control_hall_speed_cyclic
Underflow Interrupt Priority Priority 13

2-22AGT KSA/INDFSPaY 7445 L—3>

g_timer4 Timer, Low-Power (r_agt)

Settings  Property

APl Info | ¥ Commen
Parameter Checking
Pin Qutput Support

Pin Input Support

v General
Mame
Channel
Mode
Period
Penod Unit
Count Source

» Qutput
Input

v Interrupts

Callback

Underflow Interrupt Priority

Value

Default (BSP)
Disabled
Disabled

v Module g_timer4 Timer, Low-Power (r_agt)

g_timerd

1

il Periodic
OxFFFFFFFF
Raw Counts
PCLKB

@ NULL
Disabled

2-23AGT FSA4/N(ZY—F U RA)DFSPaY I 45 L—>3>
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Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings Property
| APl info | v Common
f Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source
v Module g_timer0 Timer, General PWM (r_gpt)
w General
MName
Channel
Mode
Penod
Periad Unit
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCB Output Enabled
GTIOCB Stop Level
Input
» Interrupts
w Extra Features
Output Disable
v ADC Trigger

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLED

g_timerQ

W1

& Triangle-Wave Symmetric PWM
w 30

& Microseconds

50

&l True

&l Pin Level Low
& True

il Pin Level High

w Start Event Tngger (Channels with GTINTAD only)
Tngger Event A/D Converter Start Request A During Up Counting m
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 5tart Request B During Down Counting O

» Dead Time
ADC Trigger (Channels with GTADTRA only)
ADC Tnigger (Channels with GTADTRB only)
Interrupt Skipping (Channels with GTITC anly)
Extra Features

4 Enabled

2-24GPT FSA4/N\OFSPa> 745 L—23aY

g_poeg0 Port Output Enable for GPT (r_poeg)

. Settings  Property Value
| APl Info | ¥ Common
[ Parameter Checking Default (BSP)
v Module g_poeg0 Port Qutput Enable for GPT (r_poeg)
v General
Trigger
MName g_poegl
Channel 1
v Input
GTETRG Polanity Active Low
GTETRG Moise Filter PCLKB/32
v [nterrupts
Callback g_poe_overcurrent

Interrupt Priornity

Priority O (highest)

2-25 POEG FSA/\OFSPa> 7445 L—>3Y
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g_external_irq0 External IRQ (r_icu)

Settings Property Value

APllnfo, | ¥ Common
Parameter Checking Default (BSP)

v Module g_external_irg0 External IRQ (r_icu)

Marme g_external_irgD
Channel 12
Trigger il Both Edges
Digital Filtering Disabled
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK / 64
Callback i rmm_motor_120_control_hall_intermupt
Pin Interrupt Pricrity Priority 8

2-26IRQ FSA/NODFSPaYI7445L—>3Y
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2.2.3.4 RA8T1
(1). 12 Ew k AID 3 >/\—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(IW). BLUA oN—2BREE (Vi) & BERERRE(VR)Z.
(VT NAFXYE—F] TAELET(N—FOz7 Y HEFER),

ADZEHIIGPT ALY PR MEREZFERALTGPTO7 U4 —270—(PWM OA) & EE L TENME
SETLET,

(2). IKHEBENFEREARZ 1< (AGT)
1[ms]A 3 —N\ILEAIELTHERLET,

(3). JRAPWM %4 < (GPT)
FrRIL5, 2. 3DHEHPWMHNEMEE—FZFERALT. Ty FEM LFZOHEAZTVET,
ForL 0 EEEHAATIY -S54 ELTHEALET, LELEYRAHZEALEE A

(4). GPTRAKR—+rT72 Ty b4 =T )L (POEG)

BERREE (GTETRGA i F 0 Low L AJLIRHE) (L PWM HAMGFE/NA A 2 E—5F 2 RIREIC
LET.

(5). 4MEREIYAH (IRQ)
E— A OHBHERHIES(R—LE U HNES)EANLET,

MmIy EIYAAE—FEERAL. EEmEREA. BB/ —VEE, K-l HESRYRAH(E
FHRERE)ZITVET,

HALCamman Stacks ) New Stack >

2-2T FSP A% v U £{KK
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120 B @ B 1

Renesas Flexible Motor Control 1) — X

[i=] Properties X

g_adc0 ADC (r_adc)

Settings Property
~ Common
Parameter Checking
~ Module g_adc0 ADC (r_adc)
v General

API Info

Name
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger
Input

v Interrupts
MNormal/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

O X
»

Value 2

Default (BSP)

g_adc0

0

f3) 12-Bit

f5) Right

[3) Off

f4) Single Scan
Disabled

GPT5 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B

{4l rm_motor 120 driver cyclic

Priority 5

Disabled

Disabled

Disabled v

Mg =0

2-28 ADC KSA/AOFSPa>v7445L—2 3 [1/2]

g_adc0 ADC (r_adc)
Jons4
~ Input

Settings
APl Info

w Channel S5can Mask (channel availability varies by MCLU)

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

00D00DO0ODO0OO0O0OO0OD0DDDDOODOOOO0ODORIRODDODRERE

2-29ADC KSA /XM FSPaYv 7445 L— 322
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g_timer3 Timer, Low-Power (r_agt)

Settings J0/74 fil
w Common
AfLigfe Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Fin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General

Name g_timer3
Counter Bit Width AGT 16-bit
Channel ]
Mode 4 Periodic
Period 1
Period Unit Milliseconds
Count Source PCLKB

Qutput

Input

w |nterrupts
Callback ) rm_motor_120_control_hall_speed_cyclic
Underflow Interrupt Priority Priornity 10
2-30 AGT RSA/N\DFSPaY 747 L—3Y
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120 FE 18 5 il 1 Renesas Flexible Motor Control 1) — X
e} m w |
e | BB BE=/Ryuji Abe (abe.ryuji@ditgroup.jp) A4 24 2L TL
| Properties X T8 =

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value A
~ Common
aRlinfo Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
~ Module g_timerQ Timer, General PWM (r_gpt)
v General
Name g_timer0
Channel @5
Mode (3) Triangle-Wave Symmetric PWM
Period (3) 50.0
Period Unit (&) Microseconds

~ QOutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled

GTIOCA Stop Level (&) Pin Level Low
GTIOCB Output Enabled (4} True
GTIOCB Stop Level (a) Pin Level High
Input
Interrupts

~ Extra Features
~ Output Disable
Output Disable POEG Trigger

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

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

Oooon

Trigger Event A/D Converter Start Request B During Down Counting
v Dead Time (Value range varies with Channel)

Dead Time Count Up (Raw Counts) (&) 240

Dead Time Count Down (Raw Counts) (Channels with GTDVD only) (&) 240
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRB only)
Interrupt Skipping (Channels with GTITC only)
Extra Features (1) Enabled w

E 2-31 GPT KS A /\#E#PWM EA)DFSPav 7445 L—2 3y

g_timer4 Timer, General PWM (r_gpt)

Settings plalive fig
w Common
Sl isfo Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timerd Timer, General PWM (r_gpt)
v General
Name g_timer4
Channel 0
Maode il Periodic
Period 0x 100000000
Period Unit Raw Counts
Qutput
Input
Interrupts

Extra Features

2-32 GPT RS A N(EESRHAII—5 V24 )DFSPav 7445 L—2ay
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g_poeg0 Port Output Enable for GPT (r_poeg)

Settings 7021:7'1 i
~ Common
ARt Parameter Checking Default (BSP)
v Module g_poeg0 Port Qutput Enable for GPT (r_poeg)
~ General
~ Trigger
GTETRG Pin [+]
GPT Qutput Level O
Oscillation Stop (m]
ACMPHS0 O
ACMPHS1 [m]
Name g_poeg0
Channel 0
v Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Priornity Prionty 0 (highest)

2-33POEG FSA4/\OFSPa> 7445 L—>3Y

g_external_irq0 External IRQ (r_icu)

Settings plally 2| i
v Common
AP Info Parameter Checking Default (BSP)
~ Module g_external_irg0 External IRQ (r_icu)
Name g_external_irg0
Channel 10
Trigger 4/ Both Edges
Digital Filtering Disabled
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK / 64
Callback i rm_motor_120_control_hall_interrupt
Pin Interrupt Priority Priority 2
w Pins
IRQ10 PS07
IRQ10-DS None
2-34IRQ FSA4/ADFSPa>2J445L—>ay
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120 E&

EH

Renesas Flexible Motor Control 1) —XH

23 VI b THERK

YIbh9T7 - T74IILER
JIRIDITDIANEFET7FAINEREFTRICRLET .

2.3.1

R 27T VI b T I7HILEHER[/2]

THILE YT ITHILE T7AIL ikl
ra_cfg BEEBROaAV T4 T VS
ra_gen HEBERDOL DR 2 REE.
A UBAE
ra arm CMSIS V—RX3—F
board R— FE SRS ER
fsp/inc/api bsp_api.h BSP APl %
r_adc_api.h AD AP| E%
r_elc_api.h(RA4T1,RA6T3,RA8T1 D& ) elc APl &
r_external_irg_api.h IRQ API B2
r_ioport_api.h I/0 API %
r_poeg_api.h POEG APl E%

r_three_phase_api.h

3 # PWM APl €%

r_timer_api.h

243 APl EE

r_transfer_api.h

F— A% API B8

rm_motor_120_control_api.h

120 E@EHIE APl B

rm_motor_120_driver_api.h

120 EEEHHE—2
KS A /\API &

rm_motor_angle_api.h

AE APIEX

rm_motor_api.h

E—4 APIESE

rm_motor_current_api.h

EEIE APl EZ

rm_motor_driver_api.h

E—4 F54/% API E&

rm_motor_position_api.h

LB FIfE APl E &

rm_motor_speed_api.h

HE APl E&

fsp/inc/instances

r_adc_b.h(RAGT2)
r_adc.h(RA4T1,RAGT3,RA8T1)

AD BEEE

r_agt.h

AGT EEE=

r_elc.h(RA4T1,RABT3,RAST1 D &)

elc BEEEE

r_gpt_three_phase.h

3+ PWM BEEES

r_gpth GPT B&EEZ
r_icu.h IRQ BHEESE
r_ioport.h /0 BEEE S
r_poeg.h POEG B&EEZ

rm_motor_120_control_hall.h

R—IL 120 EREHIME

EEEE

rm_motor_120_degree.h

120 EREFIHAE—2BE

&

rm_motor_120_driver.h

120 ERERIEAE—4
FS4A/\BEEZR
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® 28 VI b7 IHILTERI2/2)

THIL | BT ITHILE T7AI ]

5

ra fsp/src bsp BSPEEZEI A LA
r_adc_b/r_adc_b.c(RA6T2) AD R34/
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K541\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 M) elc K48
r_gpt/r_gpt.c GPT K34 /3
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM K354
r_icu/r_icu.c IRQ FZ 4/
r_ioport/r_ioport.c /0 K5 AN
r_poeg/r_poeg.c POEG K54/
rm_motor_120_control_hall/ R—IL 120 EBEEHIE
rm_motor_120_control_hall.c
rm_motor_120_degree/ rm_motor_120_degree.c  |120 EREHIHAE—4

(N R A
rm_motor_120_driver/ rm_motor_120_driver.c 120 EERERIHAE—4
N PA

src application/main mtr_main.h , mtr_main.c d—HA A OB
r_mtr_control_parameter.h HlE/ S A —2 EE
(RA4T1,RA6T3,RA8T1 D H)
r_mtr_motor_parameter.h E—ANSA—EER
(RA4T1,RA6T3,RA8T1 MO H)

application/user_interface/ics |r_mtr_ics.h , r_mtr_ics.c Analyzer Ul EB:ER#E &

ICS2_RABT2.h, ICS2_RA4T1.h,ICS2_RA6T3.h, |YV—ILRBER#EAYSF
ICS2_RA8T1.h
ICS2_RA6T2.0, ICS2 RA4T1.0,ICS2 RA6T3.0, |Y—ILABRIESA 731
ICS2_RA8T1.0
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2.3.2 EOa— LR
HBUTILYITRYITT7OEDS2—ILIERER 2-35I12RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_120_degree ]
Set Control Gain & Command
Control Module
~
[ rm_motor_120_control_hall ] [ rm_motor_120_driver ]
\_ W,
- y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N\
MCU Module
[ ADC ] [ AGT ] [ GPT ] [ ICU ] [ POEG ]
.
A\ V.
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
B 2-35 EYa—ILHERL
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Renesas Flexible Motor Control 1) —XH

24 JYIFOITARYY
RVRATLDY) I bz 7EFKETRISTLET,

F 29 R—I)L 120 E@EEHIEY 7 bH = 7TERLHK

1H5H

A

w7 =

120 FEE Bl

B FRABLIE R

A=z oHIC K BEBERE(60 EE)

E—4 EERR/FLE

SW1DLARLIZK Y HIFE
F =1 Renesas Motor Workbench m 5 A 71

ANEE

DC 24V

Aoy REIRE

RA6T2: 240MHz]
RA6T3: 200 [MHz]
RA4T1: 100 [MHz]
RA8T1: 480 [MHz]

F ) 7 (PWM)E R

20 [kHz](F+ Y 7 B3 : 50 [ps])

FyRaA L 2 [us]

150 B A R EE ) RA6T2: 1 [ms]
RA6T3: 1 [ms]
RA4T1: 1 [ms]
RA8T1: 1 [ms]

[ 8 2 i )

CW : 550 [rpm] ~ 2400 [rpm]
CCW : 550 [rpm] ~ 2400 [rpm]

NS SRBEILERTE

&E{ELAR)L | Optimize more(-02) (77 #+ )L hERE)

fREE=IEME

LUTOWThAhDEHEDE., E—2HIEESHN6 K EFTIT1TI2T3
1. ZHDERD 3.54(=1.67*sqrt(2)*1.5) [AlZiB@(EFHIHEE TEER)
2.4 vN—S BREEN 60 [VIZ BiB(ERHIHE M TEER)

3.4 vN—SBREEN 8[VIRE(BRGFIEEL TER)

4. BIERERE A 4500 [rpm] % 2B (B R B # TR AR)

5. E— 2B, R—ILt U HEIYRAAH 200 [ms]ERFEE
6.7 "R—ILt YR —(NEFR)DEERL

HERA D DBERRLES ZRE LI-HE. PWM BHAGFENAA VE—F U RIZT B
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25 FNYrHEEIRGL
BUTLYIT Iz 7THEALTVSEIVAH EBEIEMNZ FRISTLET .

& 2-10 &Y AHEEIREL

&Y A H BEE L
LAJL
15 Min
14
13
12
11
10 AGTO INT
3 B IR Y IA A AR TE
9
8
7
6
5 ADCO ADIO(RAGT2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AID ZH#5ET B Y 5AH (BRHIHEE Y AHNIH)
4
3 ICUIRQ11, ICU IRQ10, ICU IRQ1 (RA6T2)
ICUIRQ12, ICU IRQ11, ICU IRQ13 (RA4T1, RA6T3)
ICU IRQ10, ICU IRQ8, ICU IRQ9 (RA8T1)
R—ILtE UHEIYAH
2
1
0 v POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
Max POEGO EVENT(RA8T1)
BERERZEYAH
Allocations
Interrupt Event ISR
0 AGTOINT (AGT interrupt) agt_int_isr
1 ICU IRQ11 (External pin interrupt 11) r_icu_isr
2 ICU IRQ10 (External pin interrupt 10) r_icu_isr
3 ICU RO (External pin interrupt 1) r_icu_isr
4 ADCOADIO (End of A/D scanning operation|Gr.0)) adc_b_adi0_isr
5 POEG3 EVENT (Port Qutput disable interrupt D) poeg_event_isr
2-36 RAGBT2FSP ElYiA#Ha> T4 L—2 3>
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ICU IRQ12 (External pin interrupt 12) r_icu_isr
2 ICU IRQ11 (External pin interrupt 11) r_icu_isr
3 ICU IRQ13 (External pin interrupt 13) r_icu_isr
4 ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
5 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr
2-37 RA4T1/RABT3FSP #EIYRAA#a VT4 L—La Y
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Allocations
Intermupt Event ISR
0 POEGO EVENT (Port Qutput disable interrupt A) poeg_event_isr
1 AGTO INT (AGT interrupt) agt_int_isr
2 ICU IRQ10 (External pin interrupt 10) r_icu_isr
3 ICU IRQ8 (External pin interrupt 8) r_icu_isr
4 ICU IRQY (External pin interrupt 9) r_icu_isr
5 ADCO SCAN END (End of A/D scanning operation) adc_scan_end_isr

2-38 RA8T1FSP E|YA#arv 74 L—a Y
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3. HlE#Y IO T

BILE]

BT T I TICDONTEHBALET,

3.1 HIHAE

3.1.1  E—FES/IFLE

E—2DiEEE & {Z1E(X. Renesas Motor Workbench ™MD AN FE=IE SWI ASDANIZE>THIFEILET,

SW1 IZIZAAR— FAEIY BT o, "High'LRILDEZFRZ— R AL Y FHBHINTINVS EHIETL, "Low”
LRILDEZIFE—FEZEFLTHEHHLET,

312 ADZ%Z#

(1). E—2EERERSIE

E—4% OEEREEESEIX Renesas Motor Workbench MDA A E =& VR1 O AE(TFOJE)%E
ADZEMRT B EICE>TRELET, ADZEHEIN: VROEX, UTORD KL SIZ, HEEERSE

ELTHEALEY.

x® 3-1 EEERERTEOLRL

HE g e
(385 1E : A/ID TH{E)
cw 0 [rpm]~2400[rpm] : 0800H~0FFFH
BlEnEEERE
CCW | 0 [rpm]~2400[rpm] : 07FFH~0000H

2). 41 N—SBRERE
UTORDES A VN—2BREEEAELEY. TRROEHLBER - ETERE(EEEE PWM

FL)FERALED,

K 32 A N—2BIREETDOEIMLL

IHH

ALt
(A =S BREE : AD ZHIE)

A UN—SBREE

0 [V]~73.26 [V] : 0000H~0FFFH

(3). UME. VA, WHEER

LUTORMELSIZ. U, V. WHERZAEL. AERREICEALES.

& 3-3U, V. WHHERDZE#LL

15H

Ktk
(U#E. VM. WHEFR : A/D LRfE)

U, VH. WHEE

Z=
L

-8.25 [A]~8.25 [A] : 0000H~OFFFH *
EFR{E=(3.3V—1.65V)+(0.010hm x 20)=8.25A
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3.1.3 REFIE

Yo TILY T YT 7T TOE—LEEEE(L. RA6T2. RA8T1 Tlk GPT. RA6T3. RA4T1 TIL AGT %
)=S0 &8, IR—ILE o YEBIZKINTENYRAHI—F O TEAIEFRY AH. 271 [rad]FID
MYAAEEDERILERELEFT, EEEEHRICH L TIELPF(A—/RR 7 4 LA)REBEZTLNET,

I | I ] I I
[ | I " I I
UtRR—IL I 1 I ] I |
bt a— i E i E i :|
b 1 1 I I " "
VHH—IL I 1 ] | 1 I
oHIE— ! ! ! ! ! !
I I ] I ] | I I I
I | I T 1 1 I ] I
WHE7R—IL | | i | | i [ | I
o INE— | I i I 1 i I 1 i
e I I | | | ! l |
"
: 1 ] ] ] ] 2 ] I
i i 2y ] | o i
= e |
A DU S L S S
| ) | i |21 i I
I I I | I I I
| ] I ] ]
I I I i
I I I
BRATHIH I 1
I
Ty TYiAds Y AH TYiAas TYiAds YR MY
AL SRS

E—2EEnEE rad/s] = 21 X FA XA IUREEER/ (Ao HHEER)

3-1 E— 2 EEREDNREESE

YTV T Loz T TOREREIE. PIHEICK > TITVWET, TERORESE PIHIEHICK >TERE
EREZRET.

#*

v =(K,, + &)(m* —m)
s

VEOEERSN o EERSE o BRI

K, BUEPIHGI Y A v K, HEPLEN Ay 5T 7T AEET

PIGIHDFEMICOLTIE, EFEZSRBL TS,
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3.1.4 PWM IZ & B ET &I
HABEDHIEZIE PWM HliEZEH L TOET, PWM FlfE & (X, 32D&SIZ, ISLADT 21—
TAEENLSERIETEHERFREL T HEAKXTT,

\%
Ton| Torr
Tai—T4= —Tov 100[%]
Ton+ Torr EHEE
t
3-2 PWM il
Fr. ERAEmMEZLUTOLIICERLET,
Vv
m=——"
E
mEBE  VESEEE AV SBREE

COEREEZ, PAIMTa—TAZRODLIRAFICRBREEL S ETHEDFIHZEZITLNET,

Fl, YTV T ROz 7Tl BIE60EFavELTZFEAL, HABEERVEEDFIHEIT-T
W9, 3-312, EBMHEIFE 0 EFavEVITHOE—AFIEESHE AR ERLET, 341z,
HEIE0EFavE LV ITHOE— 2 HIHMESE HEBHERLET,

3-3 FEBRTF 60 EFavELY
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3-4 MBHRIF 60EFavELY
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315 HREE®

35(ZH TNV T R I TICEFTHIREBBRZRLET, Yo TILY T 7T,
[SYSTEM MODE] IZ& YIRBEZEBLET,

POWER ON/

RESET

S

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

3-5 R—ILE Y FIA 120 EREFHEY 7 bV 7 DIREBBE

(1) SYSTEM MODE

SATLHEREEFRLET, E41RY MEVENT)OEAIZEY ., REABBLET., VATLOH
YEIREE(X, E—4BERENZ1E (INACTIVE) . E—4EEE) (ACTIVE) . EEIKEE (ERROR) MH Y F

-a-o
(2) EVENT

# SYSTEM MODE HZ EVENT AA%4 3 4 &. £D EVENT [T, YA TLBERENE 3-5
POROKIZERLET, HEEVENT ORAEZERITRELGYET,

#* 3-4EVENT —&

ARV A

RAEZER

STOP

A—HY—REICEYRELET

RUN

A—HBEICKYRELET

ERROR

VATLNEEEBRH LI EEITRELFET

RESET

A—H—BEICKYREELFES
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3.1.6 HIHEDIREN A

R—ILt oS FA 120 EREGRE T, "R—ILt o HESICEYREFHLENHIFEES O, KEBFRD
BE/NF—VE—BICRFEVET,

BL. REHFBEZETSLOHICEIAI ISR LUEFRICRETLRID 27 5 OBMT — 2 51T SHEN
HUYET. TDH. YU TLY T Iz 7 TEBEAZE L T—EBEICESA—TUIL—TTOREZ
TUORET—20NRIGTEDERHE/F > TRERIEANER T HAEERMO>TLET,

36 TRHYUTINY I I T TORBAEERLTVET,

"MOTOR_120_CONTROL_RUN_MODE_BOOT'Tl&, —EEBEIZ& b4+ —FUIL—TaEET>TLE
ER

RUN MODE MOTOR_120_CONTROL_RUN_MODE_INIT MOTOR_120_CONTROL_RUN_MODE_BOOT MOTOR_120_CONTROL_RUN_MODE_DRIVE

Voltage reference status MOTORJACONTR%N‘Q?”AGEf‘FJERO? MOTOR_120_CONTROL_VOLTAGE_REF_CONST MOTOR_120_CONTROL_VOLTAGE_REF_PI_OUTPUT
Speed reference status MOTOR_120_CONTROL_SPEED_REF_ZERO_CONST MOTOR_120_CONTROL_SPEED_REF_CHANGE
Voltage \
vl

Start reference voltage

0 — >
Speed

[rad/s]
Reference speed

Minimum limit speed (rpm)

0 —
Openloop Speed PI control
3-6 1RENT I
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3.1.7

HBUTWYT RO T7IE UTOIS—KEEZHEL, ThThDGEICER

VAT LREHREICEDIEERTE

REEMERE

- BERIS—

N— KRz 7H5DRSFILESEEREL)IKY ., PWM HARFE/NS A 2 E—F 2 RIKEE

BIFR 3-5Z8ML TS,

EREERL.

F1-. BEREFRBAHTUME, VHE, WHE
REELLFT (VI Foz7HER),

- BEBET5—

BEETERAPUT, ON—2BREEZEHR/L. BEEEEBEE) I v MEZER)ZHH LRI,

UFIEY DiAEE R

ELTLEY,

' Lij—o

EE./JIL(LEE,/}IL U S ~ E%EL)’&@&I‘ LT’H#[»s

FIELET. BEEY I v MEFBRHEBOERIENDREZFEER L THRE

- EE
KE

EI7—

BERESTA VN—2BRE

L=fETY,

22

BERL. EEEUIEEREY I v MEZ TR - =158) &R L=k,

Eé‘="1~JJ: LFE9, EEBEVIY H‘ﬂet#ﬁ.‘iﬂlﬁlﬂ%@#&#ﬁﬂﬁ@%ﬁ%%’é%@ LTHRELETT,

- EEEETS—

EEIEEERAATEEZEEAL. ZEY Iy MEZHEBLER

R E VY ANBHEA LTI RIS —
A=t ANBREICE DBV AASN—ERFRFELELGNGE, BRELELFET,

s R— LU REA -V (HEER)DEEREH
R=ILt o HEYRAAREBEIZKR—ILEUHEEDNI—VEERL, T5—/12—U %R L1154,

Eﬁlh

{'_'.u: Lf'a_o

Ef% 1'_‘.|J: Lf?o
£ 35 BRVRTLIREHEERTEE
I5— RRfE BEREHA

BERTT— :ﬁ@m.. 1) 2w ME [A] 3.54 | EiRHIEEEA
BEEIS— BEE = v ME [V] 60 | Ei i1 E £A
BEEEXETIS— BEEY =y ME [V] 8 | E i E £A
ElEnEET S — EE) Sy ME [rpm] 4500 | Eiw = HEA
R—ILE oY ANRE -

A LTS kT S— B A LT FEEfE[ms] 200
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318 AD +UAH

AD FYHERFXY U TINL—TDEAZIVTERLET,

Carrier cycle

Motor control routine

Timer start

Scan 0
AD conversion

Scan 1
AD conversion

L¢.‘

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
AD conversion

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
AD conversion

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
AD conversion

ADC trigger
from GPT

Motor control

K 3-7AD Y AHBRAZIUYT
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3.2 R—ILEUYFIE 120 EEEFIEY 7 FEEH
CCTlE. BEYAHBEREICETINZBEHIODLVTOLBKZELEDET ., TLEERICIE, m—ILEUY

FIA 120 ERBHIEICHE T 2ETELEAHOALTHLTVET ., ERICEHEO L VEHROFEMDOULTIE,
Y—Xa—RF#SEBESN,

& 3-6 “‘mtr_main.c’EA#—& [1/2]

£
HAh:%HL

T74 L% E# 4 MIBHE
MH L
mtr_init
AR L
Hh: %L
AA
mtr_main
AR :#L
HAh: il
R—FRai—Ha42487z—R
board_ui A
AR :#L
Hh: il
Analyzer A—H4A >4 7z —
ics_ui A {EMA
AR :#L
HAa: AL
A UBRISTERATSEHR
software_init DHEAE
AR L
HAa: AL
g_poe_overcurrent POEG &I A7 L2
mir_main.c A7 : (poeg_callback_args_t*)p_args/ a—JL/\y V7 BEH/T A —

motor_fsp_init
AHB L
HAh: L

FSP £ a1 —/L##lE R

mtr_callback_120_degree

A7 : (motor_callback_args_t *) p_args / 33— JL/\y JBEINT A—
2

HAh: %L

120 EEBHEI—IL/Nv D
B%k

mtr_board_led_control
A7 : (uint8_t) u1l_motor_status / E—HF A T—4 R
Hh: %Gl

LED /3% — U ENE

mtr_remove_sw_chattering
A7 (uint8_t) u1_sw/ SW &R
(uint8_t) u1_on_off / ON/OFF k&
H 1 : (uint8_t) ul_remove_chattering fig/ Fx¥ 4 Vv 5BRETSY

SWF ¥4 ) VITBRENE

get_vr1
AR L
HA: &L

VR1 DIREE & B1G
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% 3-7 “rm_motor_120_degree.c’E%—& [1/3]
T74IL%A R #4 MIBHE

rm_motor_120_degree.c

RM_MOTOR_120_DEGREE_Open

A A : (motor_ctrl_t* const)p_ctrl/ £ YRRV RING A—4
(motor_cfg_t const * const)p_cfg/ A>T 4 FI1I85A—4

HA: (fsp_err_t)err/ EITHRE

120 BB B H R 0 E

RM_MOTOR_120_DEGREE_Close
A A : (motor_ctrl_t* const)p_ctrl/ £ YRRV RING A—4
HA: (fsp_err_t)err/ EITHE

120 BB EHIfE#E T AR

RM_MOTOR_120_DEGREE_Reset
A A : (motor_ctrl_t* const)p_ctrl/ £ YVRRA UV RING A—4
HA: (fsp_err_t)err/ EITHR

IS—REDOY Y OB

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

E— 42 OEERFIBLE

RM_MOTOR_120_DEGREE_Stop
A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINTG A—4
Hh: (fsp_err_t)err/ EITHR

E—5 OEERFLNE

RM_MOTOR_120_DEGREE_ErrorSet

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINTG A—4
(motor_error_t const) error/ T5—/X5A—4

HA: (fsp_err_t)err/ BITHE

IS5 —REDORELE

RM_MOTOR_120_DEGREE_SpeedSet

A7 : (motor_ctrl_t*const)p_ctrl/ £ VRAVAINTG A—4
(float const) speed_rpm / [EE55 RE[RPM]

HA: (fsp_err_t)err/ RITHE

E— 45 OEIERETERE NE

RM_MOTOR_120_DEGREE._StatusGet

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVAINTG A—4
(uint8_t * const) p_status / E—%4 i #E4K BE

HA: (fsp_err_t)err/ RITHE

E—FHEREDORE

RM_MOTOR_120_DEGREE_SpeedGet

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RBZVAINTG A—4
(float * const) p_speed_rpm / [EIE5EE[RPM]

HA: (fsp_err_t)err/ EITHSE

T4 OEEERFOE

RM_MOTOR_120_DEGREE_WaitStopFlagGet

AFA : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINTG A—4
(motor_wait_stop_flag_t * const) p_flg_wait_stop / E—4 {1t

HA: (fsp_err_t)err/ RITHE

E—2FILREORE

RM_MOTOR_120_DEGREE_ErrorCheck

A7 : (motor_ctrl_t*const)p_ctrl/ £ Y RAVRAINTGT A—4
(uint16_t * const) p_error /| T5—JR#E

Hh: (fsp_err_t)err/ EITHR

IS—Fzvyvyu0E
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% 3-8 “rm_motor_120_degree.c’Ei%—& [2/3]
774 IL% %4 IR E

rm_motor_120_degree.c

rm_motor_120_degree_active

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

HA o (uint8_t)err/ EITHER

E— 42 OEEHFBLE

rm_motor_120_degree_inactive

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

A (uint8_t) err/ EITHSR

E—F OEERFIENE

rm_motor_120_degree_nowork

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

HA o (uint8_t) err/ EITHSR

TSvynE

rm_motor_120_degree_reset

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

HA: (uint8_t) err/ RITHER

IS—REY+Ey HLE

rm_motor_120_degree_error

A7 (motor_120_degree_instance_ctrl_t *) p_ctrl
| A 2RBDRING A—4

HA: (uint8_t) err/ RITHER

I5—Kn&nE

rm_motor_120_degree_statemachine_init
A# : (motor_120_degree_statemachine_t *) p_state_machine / X
T—hTY

HAh: L

ATF— b UL

rm_motor_120_degree_statemachine_reset
A7 : (motor_120_degree_statemachine_t *) p_state_machine / X
T—hTY

HAh: L

AT—hFTo )ty MOE

rm_motor_120_degree_statemachine_event
A7 : (motor_120_degree_instance_ctrl_t*)p_ctrl/ 4 > X2 > XX
FA—4

(motor_120_degree_ctrl_event_t) ul_event/ 4 X k

HAh: L

RREE RS IR

rm_motor_check_over_speed_error
A7 : (float) f4_speed / [E1%5:EE[RPM]

(float) f4_speed_limit/ [E#53EE LR[RPM]
HA 0 (uint16_t) u2_temp0/ TS5—75%4

A —NR—RE—FIS5—#%H
Uk

rm_motor_check_over_voltage_error

A7 : (float) f4_vdc ! A 2i\—4 BIREIEE[V]
(float) f4_overvoltage_limit/ _EREEE[V]

HA : (uint16_t) u2_temp0/ TS5—754

BEET S —RHWNE

rm_motor_check_low_voltage_error

AR (float) f4_vdc /| 4 »iN\—43 BREEE[V]
(float) f4_lowvoltage_limit / FREEEE[V]

HA : (uint16_t) u2_temp0/ TS5—754

EEETS—RHWE
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% 3-9 “rm_motor_120_degree.c’E%—& [3/3]

T274IL% RE %4 MIBHEE

rm_motor_check_over_current_error BERT S —RHLE
A : (float) f4_iu/ U HBERIA]

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

(float) f4_iw / W ¥8EFR[A]

(float) f4_oc_limit/ £ REFIE[A]
HA 0 (uint16_t) u2_temp0/ TS5—75%4

rm_motor_120_degree_error_check I5—RHEuE
A7 : (motor_120_degree_instance_ctrl_t *) p_ctrl
| A 2DREBVRINSG A=A

(float) f_iu / U HBEFIA]

(float) f_iv / V #EFR[A]

(float) _iw / W BEFIA]

(float) f_vdc/ A 2 /3—% BEEEV]

(float) f_speed / [EIE5RE[RPM]
H A : (uint16_t) u2_error flags/ T5—25%

rm_motor_120_degree.c

rm_motor_120_degree_120_control_callback 120contorol £ a—JLa—Jb

A7 : (motor_120_control_callback_args_t *) p_args AR
[ aA—ILINy O BT A—4
HAh: AL
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% 3-10 “rm_motor_120_control_hall.c’Ei%k—& [1/3]
27414 £ E AMIEREE

rm_motor_120_control
_hall.c

RM_MOTOR_120_CONTROL_HALL_Open
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 Y RHZ 2V AINS
r—4a

(motor_120_control_cfg_t const * const) p_cfg/ a> 7 1 J/35
r—4
H o (fsp_err_t)err/ ETH#HER

R—ILt oYl R E LR

RM_MOTOR_120_CONTROL_HALL_Close

A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 YR A2V RAINS
A—43

H o (fsp_err_t)err/ ETHER

R—ILtz VIR T 0

RM_MOTOR_120_CONTROL_HALL_Run

A7 : (motor_120_control_ctrl_t* const) p_ctrl/ £ Y RHZ 2V AINS
r—45

H o (fsp_err_t)err/ ETH#HER

E— 2 EERRABOEGR—IL
t > H-HIl1E)

RM_MOTOR_120_CONTROL_HALL_Stop

A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 Y RHZ 2V RAINS
A—45

H o (fsp_err_t)err/ ETHER

E— 4 OEEE LB (R—
Ltz )

RM_MOTOR_120_CONTROL_HALL_Reset

A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 YR 2 2V AINS
r—4

H o (fsp_err_t)err/ ETH#HER

IS—KEDY Y MLE

RM_MOTOR_120_CONTROL_HALL_SpeedSet
A7 : (motor_120_control_ctrl_t* const) p_ctrl / £ > XA R85
r—%5
(float const) speed_rpm / [E#53ER{E[RPM]
H o (fsp_err_t)err/ ETH#HER

K
it
=]

E—2 OEEEERE
b2

RM_MOTOR_120_CONTROL_HALL_SpeedGet
A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 X2 2V R/\F
A—4
(float * const) p_speed_rpm / [E%5:% E[RPM]
HH : (fsp_err_t)err/ ETHER

T2 OEEREERGOE

RM_MOTOR_120_CONTROL_HALL_CurrentGet
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 Y RHZ 2V AINS
A—4

(motor_120_driver_current_status_t * const) p_current_status /
BEREET—%
H o (fsp_err_t)err/ ETH#HER

BERT— 4 MiS0E

RM_MOTOR_120_CONTROL_HALL_WiaitStopFlagGet
A 71 : (motor_120_control_ctrl_t * const) p_ctrl / 4 X2 2V R/\F
A—4

(motor_120_control_wait_stop_flag_t * const) p_flag/ E—% %
1R EE
H o (fsp_err_t)err/ ETHE

E— 4 FILREORGAE

RM_MOTOR_120_CONTROL_HALL_TimeoutErrorFlagGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ £ Y RHZ VRIS
r—%5

(motor_120_control_timeout_error_flag_t * const)
p_timeout_error_flag/ ik—ILE VY AHEHEE A LT TS5 —IKEE
HH : (fsp_err_t)err/ RITHR

K=o ANBEHE A
LT IS —RERFL
b
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% 3-11“rm_motor_120_control_hall.c’Ei%k—& [2/3]
27414 £ E AMIEREE

rm_motor_120_control
_hall.c

RM_MOTOR_120_CONTROL_HALL_PatternErrorFlagGet
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 Y RHZ 2V AINS
A—45

(motor_120_control_pattern_error_flag_t * const)
p_pattern_error_flag / sk—JL/88 —> TS5 —{REE
H o (fsp_err_t)err/ ETH#HER

K=o NEF—1T
T — KBRS0

RM_MOTOR_120_CONTROL_HALL_VoltageRefGet
A7 : (motor_120_control_ctrl_t * const) p_ctrl/ 4 Y X & V> RXF
r—%5

(motor_120_control_voltage_ref t * const) p_voltage_ref/ &t
HH : (fsp_err_t)err/ EITHER

EERERERE

RM_MOTOR_120_CONTROL_HALL_ParameterUpdate
A7 : (motor_120_control_ctrl_t* const) p_ctrl/ 4 YR 2 2V AINS
A—45

(motor_120_control_cfg_t const * const) p_cfg/ 2> 7 1 J/35
A—45
H o (fsp_err_t)err/ ETH#HER

NTA=E Ty TTF— R0
b2

rm_motor_120_control_hall_interrupt

A7 : (external_irg_callback_args_t*)p_args/ 3—JL/\y JBE#/S
r—4

Hh: &L

K=t o HE Y AHNE

rm_motor_120_control_hall_speed_cyclic
A7 : (timer_callback_args_t*)p_args/ a—JL/\y SIS A —4
Hh: gL

HEHEAI—LANYIE
-

rm_motor_120_control_hall_driver_callback

A7 : (motor_120_driver_callback_args_t*)p_args/ a—JL/A\vJ &
BINSA—4

HA: &L

AD EBMETIA—I/N\y I HE
-

rm_motor_120_control_hall_reset

A : (motor_120_control_hall_instance ctrl_t*)p_ctrl/ 41 Y X&2 >
RINTG A=A

Hh: L

AVRBVRING A—=H1)
v L

rm_motor_120_control_hall_speed_calc

A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 41 Y X432 >
RINTG A=A

HAh: &l

[E R H AL

rm_motor_120_control_hall_wait_motorstop

A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 41 Y X&2 >
RN A—4

WA &l

EExEIEF = v 7 08

rm_motor_120_control_hall_pattern_set

A 71 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 41 X2 >
RN A—4

A &L
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% 3-12“rm_motor_120_control_hall.c’Ei%k—& [3/3]
27414 £ E AMIEREE

rm_motor_120_control
_hall.c

rm_motor_120_control_hall_pattern_first60
A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 41 Y X432 >
RINTG A=A
(uint8_t) u1_signal / @E/X2—>
HA: &L

JEFEMERTE 60 EFavEY
g

rm_motor_120_control_hall_pattern_first60_comp

A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 4 > X2 >
RINTG A=A

(uint8_t) u1_signal / BE/ 2 —>

Hh: &L

HERTH 60 EFavELY
JnzE

rm_motor_120_control_hall_speed_ref_set
A7 : (motor_120_control_hall_instance_ctrl_t*) p_ctrl/ 4 ¥ X2 >
RINGA—%H

R R4 S Rk R AT

Hh: &L
rm_motor_120_control_hall_voltage_ref_set BT ESELE
A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 4 > X2 >
RINGA—%H
Hh: &L
PI 0 3E

rm_motor_120_control_hall_pi_ctrl

A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 4 > X2 >
RINTG A=A

H A : (float) f4_ref / P1 &I{E#IH 5

rm_motor_120_control_hall_check_timeout_error

A7 : (motor_120_control_hall_instance_ctrl_t*)p_ctrl/ 41 > X2 >
RINTG A—4

Hh: &L

K=Y —2T
J—HIENE

rm_motor_120_control_hall_Ipff
A : (float) f4_Ipf_input / LPF A 7{E
(float) f4_pre_lpf_output / BI[EI(D LPF HA{E
(float) f4_Ipf_k / LPF &4
Hi 71 : (float) f4_temp / LPF i 71

LPF 028

rm_motor_120_control_hall_limitf

AF : (float) f4_value / AN1E
(float) f4_max / FxK{E

(float) f4_min / &/IME

H A : (float) f4_temp/ HA1E

1.

ETRY = v FE

rm_motor_120_control_hall_limitf_h
AF : (float) f4_value / AN1E
(float) f4_max / &K1E

H A : (float) f4_temp / HAE

ERY = MRE

rm_motor_120_control_hall_limitf_|
AF : (float) f4_value / AN1E
(float) f4_min / &/IME

H A : (float) f4_temp/ HAE

TRY v MMLE

rm_motor_120_control_hall_limitf_abs
AF : (float) f4_value / AN1E

(float) f4_limit_value / ') = v MME

H 7 : (float) f4_temp / HAH{E

1.

HxE) = v MO
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& 3-13 “rm_motor_120_driver.c’BEI$—& [1/2]
2744 £ E AMIEREE

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER Open
A7 : (motor_120_driver_ctrl_t* const)p_ctrl/ £ VX2 2V RINT A —
2

(motor_120_driver_cfg_t const * const) p_cfg/ 3> 7 4 535
A—45
H o (fsp_err_t)err/ ETH#HER

120 EEBEHIER K> 1 /B
prep kL

RM_MOTOR_120_DRIVER_Close
A7 : (motor_120_driver_ctrl_t* const) p_ctrl / £ VX2 2V RINF A —
A

HH o (fsp_err_t)err/ RITHR

120 EBBHIER BS54 /&
TE

RM_MOTOR_120_DRIVER_Run

A7 : (motor_120_driver_ctrl_t* const) p_ctrl/ £ Y X2 2V RINT A —
A

H o (fsp_err_t)err/ ETH#HER

E— 4 [EnRRNE

RM_MOTOR_120_DRIVER_Stop

A7 : (motor_120_driver_ctrl_t* const) p_ctrl/ £ Y X2 2V RINF A —
2

H o (fsp_err_t)err/ ETH#HER

E— 42 OEEEFILNE

RM_MOTOR_120_DRIVER Reset

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

H o (fsp_err_t)err/ ETH#HER

IZ—KEDYty MLE

RM_MOTOR_120_DRIVER_PhaseVoltageSet
A7 : (motor_120_driver_ctrl_t* const) p_ctrl / f VX2 2V RINT A —
A
(float const) u_voltage / U 8 PWM T 2 —F «
(float const) v_voltage / V 8 PWM T 21 —7F o
(float const) w_voltage / W 8 PWM T2 —7F «
H o (fsp_err_t)err/ ETH#HER

PWM 7 1—7 « FRENE

RM_MOTOR_120_DRIVER_PhasePatternSet
A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 VXA U R/INF A —
2

(motor_120_driver_phase_pattern_t const) pattern / i@&/\4% —

v
H o (fsp_err_t)err/ ETHE

PWM i 74KEEY) W) & 2 022

RM_MOTOR_120_DRIVER_CurrentGet
A7 : (motor_120_driver_ctrl_t* const) p_ctrl / £ VX2 2V RINF A —
A

(motor_120_driver_current_status_t * const) p_current_status /
BRBET 4
HH: (fsp_err_t)err/ RITHR

RM_MOTOR_120_DRIVER_CurrentOffsetCalc

A 73 : (motor_120_driver_ctrl_t * const) p_ctrl/ 4 Y AR 2V RINT A—
2

HH : (fsp_err_t)err/ ETHER

ADEDOA 7ty NEHNIE

RM_MOTOR_120_DRIVER_FlagCurrentOffsetGet

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

(motor_120_driver_flag_offset_calc_t * const)p_flag_offset/ 7t v
FEBIREREBARS V4

H o (fsp_err_t)err/ ETHE

AD fEQF 7t v FEHIRE
G
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% 3-14 “rm_motor_120_driver.c’EA%—& [2/2]
2744 £ E AMIEREE

rm_motor_120_driver.c

RM_MOTOR_120_DRIVER_ParameterUpdate
A 71 : (motor_120_driver_ctrl_t * const) p_ctrl / 4 Y XA U R/INF A —
2

(motor_120_driver_cfg_t const *const)p_cfg/ a2 7 4 J /135
r—4a
H o (fsp_err_t)err/ ETHE

NIA—=B T TTF— i
i

rm_motor_120_driver_reset

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 > X2 VRS
A—4

HA: &L

AVRBVRNT A—=4)
v M

rm_motor_120_driver_output_pwm

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 41 Y A& VR85
r—4

Hh: &L

BE PWM H A FRAE

rm_motor_120_driver_ctrl_start

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 Y A& VR85
r—4a

A &L

E—4HERA PWM H HBE
plLE:

rm_motor_120_driver_ctrl_stop

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 Y A& VR85
A—45

HAh: &l

PWM H A1k L 28

rm_motor_120_driver_set_uvw_duty
A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 41 Y A2 VR85
r—4
(float) f_duty_u/U %8 PWM Ta—F «
(float) f_duty_v/V 1 PWM F21—F 1
(float) f_duty_w /W 48 PWM F1—F ¢
Hh: L

PWM 72 —7 1 X ELE

rm_motor_120_driver_current_get

A7 : (motor_120_driver_instance_ctrl_t*)p_ctrl/ 4 > X2 VRS
r—45

HA: &L

A/D fEER#FALEE

rm_motor_120_driver_mod_set_max_duty

A7 : (motor_120_driver_modulation_t *) p_mod/ PWM & &
(float) f4_max_duty / KT a1—T 4«

HA: &L

BAT1—T 1 RELE

rm_motor_120_driver_mod_set_min_duty

A7 : (motor_120_driver_modulation_t *) p_mod/ PWM & &
(float) f4_min_duty / &/NTFa1—F«

HAh: &l

RINT 2—T 1 BRERE

rm_motor_120_driver_pin_cfg

AH : (bsp_io_port_pin_t)pin/ EL&HS
(uint32_t) ofg / SREE

AL

Evavoiq«dLr—avy
RELE

rm_motor_120_driver_cyclic
AH : (adc_callback_args_t*)p_args/ aA—JL/N\y I BH/NS A —4
HAh: &l

AD E#SETaI—I)L/NY Y
#
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3.3 Contents of control

3.3.1 Configuration Options

E—ARAR—ILEUHFA 120 E@EEFIEE S 12— ILDERA T 3 »IE. RA Configurator 2R L T
BRTEEd., TEIAEA TS a3k, O— FOERKIC hal_datac ICEBEMICRBINAET,
AT a v RERTEEFK., ROKRII5EHRA T avIZRBELTWVET,

® 315 BRA T3>

Configuration Options (rm_motor_120_degree.h)

A AE

Limit of over current (A) HERNCDEFXBZDE. PWM B AHR— AL JIZHRES
nEJ,

Limit of over voltage (V) BIREENCDEFBZSE. PWMHEAR— EOBF TIZHRE
ENEY,

Limit of over speed (rpm) EEEENCDEEZBZ S E. PWM HAR— AT TIZEHRE
SNFET,

Limit of low voltage (V) BREENCDEZTES E. PWM HAR— EOBF TIZEE
ENnFEJ,

#= 3-16 Configuration Options #]#Afi (rm_motor_120_degree.h)

T avsg RA6T2 RA4T1 RAGT3 RA8T1
Limit of over current (A) 1.67 1.67 1.67 1.67
Limit of over voltage (V) 60.0 60.0 60.0 60.0
Limit of over speed (rpm) 4500.0 4500.0 4500.0 4500.0
Limit of over speed (rpm) 8.0 8.0 8.0 8.0

3.3.2 Configuration Options for included modules
A=t 2HFA 120 EEEFEED 2 —ILICE, LTOES2—LAAEEFLET,

* 120 control hall module

= 120 driver module

Ff. INHDED2—ILICIE, 120 EBEHIHES 2 —ILERLEBRNSA—208HYET, 7
VAVRBREREEFUTORIZRLET,
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® 317 BREA T3y

Configuration Options (rm_motor_120_control_api.h)

FIavs

RE

General | Conduction type

A+ 60 EFavELTHRIETYER

General | Timeout counts (msec)

FILHIFEN I B [ms]

General | Maximum voltage (V)

RREFER [V]

General | Minimum voltage (V)

=/MEREE [V]

General | Speed PI decimation

HE Pl HIEAE Y AARES =5

General | Free run timer frequency (MHz)

7 =525 4 TEKY [Mhz]

General | Speed LPF

EE LPF /S5 A—4

General | Step of speed reference change

REHE R RKIERIE

General | PI control KP

HE PILEBI T A

General | PI control KI

EEPIBESTA Y

General | PI control limit

B Pl #IEHAEY S v ME [V]

Motor Parameter | Pole pairs

A8 8

Motor Parameter | Resistance (ohm)

&1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d&if 5394 R [H]

Motor Parameter | Inductance of g-axis (H)

qEh1A FHU AR [H]

Motor Parameter | Permanent magnetic flux (Wb)

W [Wh]

Motor Parameter | Rotor inertia (kgm”2)

4 F— v [kgm*2]

% 3-18 Configuration Options #H#AE (rm_motor_120_control_api.h)

r7Tavs RA6T2 RA4T1 RAG6T3 RA8T1
Conduction tvpe First 60 First 60 First 60 First 60
yp degree PWM degree PWM degree PWM degree PWM
Timeout counts (msec) 200 200 200 200
Maximum voltage (V) 20.0 22.0 22.0 22.0
Minimum voltage (V) 3.0 3.0 3.0 3.0
Speed Pl decimation 0 0 0 0
Free run timer frequency (MHz) 120 50 50 120
Speed LPF 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 0.0005 0.0005 0.0005 0.0005
PI control limit 24.0 24.0 24.0 24.0
Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance 13 13 13 13
(ohm)
Moto_r Parameter | Inductance of 0.0013 0.0013 0.0013 0.0013
d-axis (H)
Motor Parameter | Inductance of | 4 )14 0.0013 0.0013 0.0013
g-axis (H)
Motor Parameter | Permanent 0.01119 0.01119 0.01119 0.01119
magnetic flux (Wb)
?{I(g:g;;)arameter | Rotorinertia | 550003666 | 0.000003666 | 0.000003666 | 0.000003666
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& 3-19 A Toay
Configuration Options (rm_motor_120_control_hall.h)
T avsa A

General | Start reference voltage (V)

IRENEBERERE [V]

General | Hall wait counts

EEFHRIBAIR G B AR —ILEI Y AARERTE

General | Stop judge time

1= 1L 31 538 E (8

General | Minimum limit speed (rpm)

EnEE RS R/IMEMEMS) [rpm]

General | Hall interrupt mask value

R—ILEI Y AHFEE| E 8

Hall sensor port U

Ufah—ILtoHR—k

Hall sensor port V

VHR—IILEzoPR—+

Hall sensor port W

W tBR—ILt o5 R— bk

# 3-20 Configuration Options ##AfE (rm_motor_120_control_hall.h)

TFavs RAGBT2 RA4T1 RABT3 RA8T1
Start reference voltage (V) 5.8 5.8 5.8 5.8
Hall wait counts 12 12 12 12
Stop judge time 1000 1000 1000 1000
Minimum limit speed (rpm) 550 550 550 550
Hall interrupt mask value 15 15 15 15
Hall sensor port U BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_12_PIN_04 _00_PIN_08 _00_PIN_08 _09_PIN_07
Hall sensor port V BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_12 PIN_05 _00_PIN_06 _00_PIN_06 _09 PIN_05
Hall sensor port W BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_0O1 _00_PIN_15 _00_PIN_15 _09 PIN_06
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Configuration Options (rm_motor_120_driver.h)

FIavs

o

kS

Common | ADC_B Support

ADC BEYa1—ILEH

Common | Shared ADC support

ST 7—KADCESa—I/LEH

General | PWM output port UP

PWM H #1(Up)R— bk

General | PWM output port UN

PWM H:A1(Un)R— ~

General | PWM output port VP

PWM H 51(Vp)R— F

General | PWM output port VN

PWM H 51 (Vn)R— k

General | PWM output port WP

PWM H 73(Wp)H— +

General | PWM output port WN

PWM H 73(Wn)R— +

General | PWM timer frequency (MHz)

PWM % 1 < BR# [Mhz]

General | PWM carrier period (Microseconds)

PWM &+ 1) 7 [&IK# [Micro seconds]

General | Dead time (Raw counts)

Tv R4 LA b [Raw counts]

General | Current range (A)

BREREL D [A]

General | Voltage range (V)

BEBREL VD V]

voltage

General | Resolution of A/D conversion A/D ZiE

General | Offset of A/D conversion for current AD ZE#A Tty b
General | Conversion level of A/D conversion for BT AID TR
voltage

General | Counts for current offset measurement A7ty MEFGTERE
General | Input voltage BiIREE

General | A/D conversion channel for U phase UHERBREF Y RIL
current

General | A/D conversion channel for W phase W HERBEHEF ¥ R~IL
current

General | A/D conversion channel for main line BREEREF v RIL
voltage

General | A/D conversion channel for U phase UHEEREF v RIL
voltage

General | A/D conversion channel for V phase VHEEEEEF Y RIL
voltage

General | A/D conversion channel for W phase W tHEEHEF v R~IL

General | A/D conversion unit for U phase current

UMEERBRHE ADC 1=y &S

General | A/D conversion unit for W phase current

W HEERKEY ADC 1=y S

General | A/D conversion unit for main line voltage

RREEHRE ADC 1=y MBS

General | A/D conversion unit for U phase voltage

UMEBERKE ADC 1=y +ES

General | A/D conversion unit for V phase voltage

VHEETHE ADC 1=y +EE

General | A/D conversion unit for W phase voltage

WHEEHRHE ADC 1=y +EE

General | GTIOCA stop level

E7—LFIERLAL

General | GTIOCB stop level

T7—LFIERLAL

General | ADC interrupt module

ADC E|Y5AHEHRESEHED1—ILES

Modulation | Maximum duty

PWM RKT21—T4
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# 3-22 Configuration Options #)#A{E (rm_motor_120_driver.h) [1/2]
FTavs RAGT2 RA4T1 RA6T3 RA8T1

ADC_B Support Enabled Disabled Disabled Disabled

Shared ADC support Disabled Disabled Disabled Disabled
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_I0 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 16.7

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 | ADC_CHANNEL_4 | ADC_CHANNEL_0 | ADC_CHANNEL 0 | ADC_CHANNEL_O
current

A/D conversion channel for W phase | ADC_CHANNEL 0 | ADC_CHANNEL 2 | ADC_CHANNEL 2 | ADC CHANNEL 2
current

A/D conversion channel for main line | ADC_CHANNEL_6 | ADC_CHANNEL_4 | ADC_CHANNEL_4 | ADC_CHANNEL_8
voltage

A/D conversion channel for U phase | - - - -
voltage

A/D conversion channel for V phase | - - - -
voltage

A/D conversion channel for W phase | - - - -
voltage

A/D conversion unit for U phase - 0 0 0
current

A/D conversion unit for W phase - 0 0 0
current

A/D conversion unit for main line - 0 0 0
voltage

A/D conversion unit for U phase - - - -
voltage

A/D conversion unit for V phase - - - -
voltage

AJD conversion unit for W phase - - - -
voltage
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% 3-23 Configuration Options #)#A{E (rm_motor_120_driver.h) [2/2]

rFarvs RAGT2 RA4T1 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 1st 1st

Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375
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BI/INSA—EA N

com_ul_mode_systemMDIEN S
EHOEBFE—FEER

LE D) i

v
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3.4.2 TRHFNEEEZYAA(F v ) T REALEYAH)LIE
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SHERIRIF

SHERA 7ty FRE

BEREEIS
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s ~
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3.4.3 FEEFIEEHEY A NIE

< 1[ms] BV ;AH >

[ INACTIVE ]

system mode

[ACTIVE |

[INIT] [DRIVE]

Run mode

[BOOT]

(47 o ML) -
@% R AR B

472y ML R ] EIE] EEEHEHY

PWMEZE) S RFEFHABIAS PR S

DR ENEE &/ \F— BE

PWM T 2—TF1 vk

[ FSATE—FA

T—hE—FA

A

BALT I MBI RAY > 20
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»
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3.44 BERBEHE|Y IAAHNIE

BERBHENYAAZ. YU TILYIT YT TIZETS PWMHEABFONSA AV E—5 2 REHERT
EETDEIYIAHTT ., TD=. RE|Y AHNIEDEITEHIRK A TIZEEIZ PWM HAOlGEFIZNA 4 o E—
FUORIREIZIH->THBY., E— ?Awﬁﬂlirﬂ:bfb\iﬂ“

( BEFRARHEN Y IAA IR )

POEGI vk

BERRHETS—tvE

IF—ART—HRtUk

POEGEIYAHZE1E

o
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4. YO TILY T bz T7DREHE
BTV T b T OBEIZONTEHRBALET,

41 FJASzY FOA UR—k

BTN T Iz T7IF. UTOFIET e2 studio T4 »iR— FTEZET,

1. File — Import

New
Open File...
(73 Open Projects from File System..

Recent Files

Close Editor
Close All Editors

Save

Save As...

Save All

Revert

Move...

Rename...

Refresh

Convert Line Delimiters To

Print...

Import...
Export..

g

58

Properties

Switch Workspace
Restart
Exit

File Edit Source Refactor Mavigate Search Project

Alt+Shift+N >

>

Ctrl+W
Ctrl+Shift+W

Ctrl+Shift+S

Ctrl+P

Alt+Enter

>

4-1 J7A NN A 21—

2. [Existing Projects into Workspace| Z#EIRL. [RAN]REZEV Uy LET,

8

Select

Create new projects from an archive file or directory.

Select an import wizard:

N\

[

| type filter text

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

=% Rename & Imnort Feistinn C/C++ Proiect into Worksnace

42 A U R—FAZa—
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3. 7AC U F I A IILERIRLET,

nFE9,

Finsh R2 &0 Uvo3%&, TR bAA UR—F &

Q Import

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory:

(O Select archive file:

C¥workspace¥RA6T2_MCILV1_SPM_HALL_120_E25 V100

Projects:

RAETZ_MCILVI_SPM_HALL_120_E25 V100 (C¥workspace¥RABT2_MCILV1_SPM_HALL_120_E25_V100)

Options

[ Search for nested projects

[]Copy projects into workspace

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

Working sets

[JAdd project to working sets

Select All

Deselect All

Refresh

Cancel

42 EILFRE

4-3 ATz Y rOA viR— b+

TN T

le2 studio 1—H—XY =2 7JILAFAHA K (R20UT4204) | 28BLTLESLY,
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43 DAV REA—F

E— 4 HIERIF KB Y —ILRenesas Motor Workbench] Z{#ERE TV TILY T I 7 EEESE S
S8, TiCDFIBETHAVIRE— ooy FEETLET,

(1) RELCERBAZ. £EU LY MEIEA 2/ —27KR— FLO LED1, LED2 (9 R THATIKET.
:E—9(i1$JJ: L—CL\aETo

2) AN—FHR—FLEDFITILZAALYF(SW1)ZON IZFHEE—EHLPEELES. FTILRS YT
(SWNZEYYBZ D ZEICE—2 DEEFIBFELZRYRLET, E—E2AEEICEELTWS5E
A oIN—2HR—FEDLEDI NEKTLET, CDEE, 4 /=2 KR—FLEDLED2 Am4TLTL
AEEIFIS—AEELTVET,

(B) E—40EEAMEERTHERIFE. 41 oN\—2KR—FEDRY) 2 —LIEHR(VR)TRELET,
AR a—LEHR(VR)ZAICEY : E—42 A KETE Y (CEER
- AR a—LER(VR)ZEICEY - E—2AREEE Y ICEER

4) IS—MRELEEBE. 1 VN—FR—FEDLED2 ABRATL, EENMMEILELET, ERT H1=0HIZF
A N—BHR—FD R ILARA Y F(SW1)ZEOFF IZLF-LETT Y a XA yF(SW2)EHLTL &

LY,

5) BEHEREZETITHHEE. E—F2DERENEFILELTVWS I EEEEL. REILEROEH%E OFF
IZLZET,
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4.4 E—HHIEEARFEZIEY—IL IRenesas Motor Workbench |

441 W=

HoTILY T b 7T, E—42 FIHBEAHEZE Y —)LRenesas Motor Workbench] &1 —H4 >4
7 —X(BlEs/fELIESR. BEREREESF)ELTERLEY, EAAEG EDFMIE TRenesas Motor
Workbench 1—H—X<v=a27JL] #8BLTLEEL,

E— A2 HIHBIF X 1E Y — )L IRenesas Motor Workbench] (82t WEB 4 L UAFLTLEELY,

oooooo

4-4 Renesas Motor Workbench 448

E— X HIHEAFTIE Y —)L [Renesas Motor Workbenchl D{FELYA

ORVED e = 00U LY—ILEREHT S,

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

zl:l 214 kT4 ILF D src/application/user_interfacelics” 7 + LA NIZH S RMT 7 7 1 JLExA A
"Connection’® COM TH#ftEnf=F v D COM Z:EIRYT 5,

A1) Select Tool M Easy E1=1& Analyzer R2 V&5 ) w3 3%,

"4.5.2 Easy HAREIRVEBI" E 1=1374.5.4 Analyzer HEREIR{EHI" Z TTICE— 2 BB 5,

© ® @
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4.4.2 Easy HREIRVERI
Easy #EEZEAL. E—2ZRETHHELTITRLET,

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

(L Turn ON

. Reset RMW UI
Position :

@

= Ref speed [rpm]
zed 0 2000

1500
1000

500

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

o E—4%MESED
@ “Run"7R2 U ##7,
@ ESEEHEE Z‘Refspeed’ RS54 X TANT %,

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

v
> Ready Sequence
Ref spee

Parameter Value 0

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

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

E : Reset RMW UI
Position ()

2ed

@Turn ON
(2)Turn OFF

=== Ref speed [rpm]
0 2000
1500

1000

500
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44.3 Analyzer EERZH—%

Analyzer 1—H'A4 U3 J 1 —RAERABOANAZER—EZEK 4-1ITRLFET. GHE. ChoDEH~D
AFSEIX com_u1_enable_write IZ g_u1_enable_write & F C{EZZAAEBAICHIGT 2EH~ARILESh
F9, =1L, DT 5N =% com_ul_enable_write [ZIKFEL FH A,

F 4-1 Analyzer BEEEA TAZEH—E

THE Bt NE

com_u1_sw_userif (*) uint8_t A—HYA VBT T—RRSLYF

0: Analyzer i 1:/KR—FKER (FI74IIL L)
com_u1_mode_system(*) uint8_t AT—hEHE

0: RrYTE—F 1:SVE—FK, 3: Uty
com_f4_ref speed_rpm float HEEESE EHA) [rpm]
com_f4_overcurrent_limit float BERTS—EIE [A]
com_f4_overvoltage_limit float BEEIS—RE [V]
com_f4_overspeed_limit_rpm float REBBTS—RREGRWA) rpm]
com_f4_lowvoltage_limit float BEEXTS—RIE [V]
com_u2_timeout_cnt uint16_t FLHERRADY U2
com_f4_max_drive_v float BRAESFEE [V]
com_f4_min_drive_v float RIMESBIE [V]
com_f4_speed_Ipf k float EE LPF /A5 A —4
com_f4_limit_speed_change float HEENRKIERHE
com_f4_start_refv float IREIRREET [V]
com_f4_pi_ctrl_kp float 15411 7
com_f4_pi_ctrl_ki float BAT4AY
com_f4_pi_ctrl_ilimit float B PIFIEFESEY = v ME [V]
com_u4_mtr_pp uint32_t 1850t B
com_u1_enable_write uint8_t THE X Z T

(9_u1_enable_write &[F LIEZETAATIHEICEEAAEHT)
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4.4.4 Analyzer #EEZEHI
Analyzer #EEZFERA L. E—2 ZRETIHEUTISRLET, BEX. B 4-4 TRF"Control Window”

TITWLWE T, "Control Window” D i¥#lll%. T[Renesas Motor Workbench V.1.00 2—H#—X<Y =27l %
SBLTLEEL,
o 1—HA R T —RA% Analyzer FRIZEET S

@ “com_ul_sw_userifDW?HRIZFz v " BNA->TWND I L &#HRT S,

@ [Write]llIZ0ZAHNT B,

® “Write'R3 VE&#T,

o E—RZFMEEIED

@ “com_u1_mode_system”,“com_f4_ref speed_rpm”, “com_u1_enable_write"® [W?] fRIZF v oM
ADTWB I EE®ERT S,

@ eSS EEREE % “‘com_f4_ref speed rpm’® [Write] #IZAHT 5,

@ “Write’’Rh2 & T,

@ “Read’7th% % L TIWE®D com_f4_ref speed rpm”,’g_ul_enable write’® [Read] ¥ %R
%,

® MCUHNNDEHE~RMEHE 1=, “com_ul_enable_write” (@ THIELT-. "g_ul_enable_write”
ERICEZANT B,

® “com_u1_mode_system”® [Write]i#l(Z"1"& A AT 5,

@ “Write’?/R 4 > #3189,

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

Control Win

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

\VZUELIERDEIEN  Variable List |~ Alias Name

BWrite “1”

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

com_ul_mode_system | State management INT8 Qo Decimal ¥ 0 ~ Jo

B @Write reference speed

com_u1_sw_userif User interface switch INTS Qo Decimal & 0

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 INT8 Qo Decimal ¥ 0 0

g_ul_enable_write Enable to rewriting variables(Read only) UINTS Qo Decimal |1 0

B®Write(“0” Or “17)

4-9 E—AZEEOFIE

o E—AEELEIHED
@ “com_u1_mode_system”®D[Write]#RIZ"0"E A 7T 5,
@ "Write’R% v E#|Y,

@cClick “Write” button

Control Window

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

\ZIEERETEN  Variable List | Alias Name

. N
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write N erte 0
com_ul_mode_system  State management INTS Qo Decimal & 1 v m

EIR R A e ~n e | A __I

4-10 E—4FLDOFIR
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e tF-TLFE- (TF5—) FZEDOWHE
@ “com_u1_mode_system”®[Write]#&IZ"3" % A HT 5,

@ “Write"7/h%2 > &/ 9,

Control Window

[A¥ Read

@cClick “Write” button

@\ Write

fi! Commander

(”) Status Indicator

[ One Shot

Variable Data

Variable Name

com_u1_mode_system

B L

Variable List

Alias Name

mrif

Variable Meaning

State management

I lrmr bt mefn i maaidebs

Data Type Scale Base

INT8 Qo

InTO nn

Decima

R? Read
|| 1

W? Write N
y

adl | n

@Write “3”

4-11 TS—EBROFIE
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445 BEREOEEH
4> FILY T k9 7 T Renesas Motor Workbench OB IEREZ LRI HFIEEZRLET, TEIT HIE
IZDWL TIE. TRenesas Motor Workbench 1—H—X<v=a7JL] 2SBLTLFEEL,

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

#define MTR_ICS5 DECIMATION (1)
(% Emp Tre &

I_;define ICS_BRR (1)

derine TCS. INT. 0D TT)

N

4-12 r_mtr_ics.h MIEIE

e Renesas Motor Workbench D B{ERERTEEEE L THEKRT S
@ Main Window ® Clock R4 > %1 L T{E % 80,000,000 IZZEET %
(CDFEIFEEL— b% 1Mbps M5 10Mbps ICEE L1=1=&. T 7+ /L MMED 8,000,000 # 10 5L
THELONET, )
@ Connection ® COM TP D ¥ v ~dD COM %EiRT 5

File Option Help
Connection
oM v

Status Clock Setting ﬂ

4-13 Clock EiR#DHKRTE

BERICERT H5HEEF, BER—FOUtEY MRICBERTSFIRERYBL TS,
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446 ENLFAVEEESATSYDFERAE
BTNV T bz 7 TRIER—FEFEOLITIZEIL b1 VEEE
Workbench & #8595 FIEZRLET,

Renesas Flexible Motor Control 1) — X

S 4 75 1) AL T Renesas Motor

e PC & CPU R— FDiz#x
@D CPUR—FKEPCHUSB/VYZILEMEREZN L THERTS
o EILMUBBERTOS LY FOEFERAGT2 921600bps D)

@ ICS2_RABT2.0 D&REMBRT S

Settings > >
Resource
Builders
v C/C++ Build Configuration: |Debug [ Active] | | Manage Configurations...
Build Variables
Environment
Logging ® Tool Settings 1% Toolchain & Build Steps Build Artifact [ii) Binary Parsers @ Error Parsers
Settings
Tool Chain Editor § Target Processor Linker flags (- Xlinker [opticn]) 4_] o
C/C++ General (& Optimization
Mcu (= Wamings
Project Natures (5 Debugging
Project References v B GNU Arm Cross Assembler
Renesas QF (2 Preprocessor
Run/Debug Settings 2 Includes
Task Tags (% Wamings
Validation (5 Miscellaneous
~ ) GNU Arm Cross C Compiler
B p -
LE‘ i s Other objects &
2 Includes g
(@ Optimization application/user_intes 2
(% Wamings
(& Miscellaneous
~ B8 GNU Arm Cross C Linker
(2 General
@2 Libraries
2 Miscellaneous
~ &3 GNU Arm Cross Create Flash Image
(% General
o i ma ~siBuildArtifactFi map- ]
~ B GNU Arm Cross Print Size P i
(2 General [ Cross reference (-Xlinker --cref)

X 4-14 ICS2_RA6T2.0 DE SRR

@ ICS2_RABT2_Built_in.o &89 %

type filter text ‘ Settings - "
Resource
Builders

+w C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...

Build Variables
Environment

Project Natures
Project References
Renesas QE
Run/Debug Settings
Task Tags

Validation

(& Debugging

(5 Preprocessor

v 18 GNU Am Cross Assembler

Legging & Tool Settings %) Toolchain #* Build Steps Build Artifact [si} Binary Parsers €3 Ermor Parsers

Settings

Tool Chain Editor (55 Target Processor Linker flags (-Xlinker [option]) € %
C/C++ General (&3 Optimization ¢
MU (B Wamings

Workspace...

File system..

253 Includec.
&) Add file path ¥
" File:
[srkspace_loc:/${ProjNamel/sre/application/ user interface/ics |C52_RAST Built_in.o} ||
B Cancel

5 Libraries
(# Miscellaneous

w B GNU Arm Cross Create
(2 General

18 GNU Arm Cross Print i
5 General

Flash Image

ze Generate map

| "${BuildArtifactFileBaseName}.map”

[ Cross reference (-Nlinker --cref)

4-151CS2_RA6T2_Built_in.o Z & &k
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@ r_mtr_ics.h ® USE_BUILT_IN DIEZF 1 [CEET 5

Iudef ine

USE_BUILT_IN

) |

#if USE_BUILT_IN

#define

MTR_ICS_DECIMATION

For ICS *

#define
#define

IC5_BRR
ICS_INT_MODE

(1)

(21)
(1)

4-16 r_mtr_ics.h DIEIE

e Renesas Motor Workbench D@ fERh—L— FEEZERE L THEKRT S
@ Main Window @ Option * — 21—\ 5 Baudrate Dialog TlEZ% 921,600 [ZZEE T 5

@ Connection @ COM TH&#HiEHDF v LD COM %:ERT %

File mm Help

Option Dialog

Baudrate Dialog

Connectio

COM

Status

bps

X 4-17 Baudrate @
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5. ZF XAV

RA6T2 J)—T 1—H—X<v=a7)L N—FYz7#H (ROTUH0951)
RA6T3 J)IL—T 1—H—X3=a7)L N—FYz7# (ROTUH0998)
RAAT1 JI—T 1—H—X3=a7)L N—FYz7# (ROTUH0999)
RA8T1 ¥ )V—7 1—H—XI=a7I)L N—FDOxT7#H (RO1UH1016)
RA Flexible Software Package Documentation

KAHBEE—SD 120 EBEHE (73 X LK (ROTAN2657)
Renesas Motor Workbench 1 —H#—X< =27/l (R21UZ0004)
Renesas Motor Workbench 7 4 w9 X4 — k714 F (R21QS0011)
MCK-RA6T2 1 —H—X< =27/l (R12UZ0091)
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