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HAL/Common Stacks @ New Stack >
# g_ioport /O Port # Mator Sensorless Vector Control (rm_mator_sensorless) # g_poeg0 Port Output
(r_jopart) Enable for GPT {r_poeg)
@ @ @
- =
# Motor Speed Controller (m_motor_speed) # Motor Current Controller (rm_mator_current)
@ (]
rs = : =
# g_timer3 Timer, %! Add Position Module # ADC and PWM Modulation (rm_motor_driver) # g_motor_angle0 Motor
Low-Power (r_agt) Optionall Angle and Speed
Estimation
@ ® (@ (rm_mator_estimate)
re
T T T
# g adc0 ADC Driveron | | 57 Add ADC driver2 to # Three-Phase PWM (r_gpt_three_phase)
radcb support 1shunt [Option]
@ @
X
T f T
# g timer0 Timer, General | | # g_timer! Timer, General | | # g timer2 Timer, General
PWM (r_gpt) PWM (rgpt) PWM (1_gpt)
o] @ @

2-2FSP A% v U 2KK

g_adc0 ADC Driver on r_adc_b

Settings Property Value
T APlInfo | ¥ Common
Parameter Checking Default (BSP)
w Module g_adc0 ADC Driver on r_adc_b
w General

v Mode
ADCO Single Scan
ADCH Single Scan

ADC Successive Approximation Time
Synchrenous Operation
Calibration
Sampling State Table
Mame g_adcO
Cleck Configuration
w Interrupts
Lirniter Clip Pricrity
Cenversion Error Pricrity
Orverflow Priority
Calibration End Pricrity
» Scan End Priority

Group 0 Pricrity 5
Group 1 Disabled
Group 2 Disabled
Group 3 Disabled
Group 4 Disabled
GroupSto & Disabled
FIFQ Pricrities
Callback ron_rnotor_driver_cyclic
Sample and Hold
User Offset Table

Uzer Gain Table
Lirniter Clipping

2-3ADC KSA/NDFSPaY 7445 L—a > [1/3]
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g_adc0 ADC Driver onr_adc b
Settings Property Value
APl Info w Virtual Channels
w Virtual Channel 0
Scan Group Scan Group 0
Channel Select AMOOO
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 conversicn (Mormal Conversion)
Limit Clip Table Id Disabled
Cenversion Resclution Format Select 12-bit Data Format
w Virtual Channel 1
Scan Group Scan Group 0
Channel Select AMDOZ2
Sampling State Table D Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled
Add/Average Count 1-time conversion (Mormal Conversion)
Limit Clip Table Id Disabled
Conversion Resolution Format Select 12-bit Data Format
w Virtual Channel 2
Scan Group Scan Group 0
Channel Select AMDD4
Sampling State Table D Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled
Add/Average Count 1-time conversicn (Mormal Conversion)
Limit Clip Table Id Disabled
Conversion Resolution Format Select 12-bit Data Format
w Virtual Channel 3
Scan Group Scan Group 1
Channel Select AMOOE
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 conversicn (Mormal Conversion)
Limit Clip Table Id Disabled
Cenversion Resclution Format Select 12-bit Data Format
» Virtual Channel 4
Scan Group Scan Group 1
Channel Select AMOOB
Sampling State Table D Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Averane Maode Nisahled

2-4ADC FSANADFSP YT 45 L—>3 Y [2/3]
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Settings
APl Info

Property

g_adc0 ADC Driver on r_adc_b

w 5Scan 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 2 Request A
GPT Channel 4 Request &
GPT Channel 5 Request A
GPT Channel & Request A
GPT Channel 7 Request &
GPT Channel & Request A
GPT Channel @ Request &
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 @ Request B

Enable
Converter Selection

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFO Enable

FIFQ Interrupt Enable

FIFQ Interrupt Generation Level

w Scan Group 1

Self Diagnosis

External Trigger Enable
ELC Trigger Enable
GPT Trigger Enable
Enable

Converter Selection

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFO Enable

FIFQ Interrupt Enable

FIFQ Interrupt Generation Level

Scan Group 2
Sran Groun 3

Value

OdoooooDooooooooDoRIDODQ

= M
2 &
S

]
Enable
Dizable
Disable
Disable
]

Enable
ADC1
]
Disable
Disable
Disable
Dizable
]

2-5ADC RKSAADFSPa> 7445 L—> 3> [3/3]
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e} O X
| Properties = y 8§ — O
g_timer3 Timer, Low-Power (r_agt)
Settings Property Value &
v Common
APl Info Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Counter Bit Width AGT 32-bit
Channel 0
Mode [4) Periodic
Period 500
Period Unit Microseconds
Count Source PCLKB
Output
Input
v Interrupts
Callback [4) rm_motor_speed_cyclic
Underflow Interrupt Priority Priority 10 >
2.6 AGT RS A/ FSPav 745 L—>ay
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g_timer0 Timer, General PWM (r_gpt)

Settings  Property
APlInfo | ¥ Common

GTIOCE Step Level
Input
Interrupts
w Extra Features
~ Cutput Disable
Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
w ADC Trigger
~ Start Event Trigger (GPTE/GPTEH enly)
Trigger Event A/D Converter Start Request A During
Trigger Event A/D Converter Start Request A During
Trigger Event A/D Converter Start Request B During
Trigger Event A/D Converter Start Request B During
~ Dead Time
Dead Time Count Up (Raw Counts)
Dead Time Count Down (Raw Counts) (GPTE/GPTEH o
w ADC Trigger (GPTE/GPTEH only)
ADC A Compare Match (Raw Counts)
ADC B Compare Match (Raw Counts)
Interrupt Skipping (GPTE/GPTEH only)

Extra Features

w Pins

GTIOC4A
GTIOC4B

Value
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLED
» Module g_timer0 Timer, General PWM (r_gpt)
w General
MName g_timer0
Channel & 4
Mode (5 Triangle-Wave Symmetric PWM
Peried & so
Peried Unit &) Microsecends
v Cutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled 5 True
GTIOCA Stop Level (5 Pin Level Low
GTIOCE Qutput Enabled &) True

=)
[

&) Pin Level Low

POEG Channel 3
SetHIi Z
Set Hi Z

& 0O

oo

240
240

BB

oo

(5 Enabled

PBO4
PBOS

B 2-7GPT KSA/N\DFSPa>vI7445L—>3Y

RO1AN6839JJ0111 Rev.1.11

2024.12.23

RENESAS

Page 12 of 75



KAMARRAE—F2DE Y LAXRY L

Renesas Flexible Motor Control 1) — X

g_poeg0 Port Output Enable for GPT (r_poeqg)
Settings Property Value
APl Info | v Common
Parameter Checking Default (BSP)
v Module g_poeg0 Pert Output Enable for GPT (r_poeqg)
w General
w Trigger
GTETRG Pin =
GPT Cutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1 O
ACMPHS2 O
ACMPHS3 O
Mame g_poegd
Channel 3
v Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/32
v Interrupts
Callback g_poe_owvercurrent
Interrupt Pricrity Priority O (highest)

2-8 POEG FZA4/\DFSPaY 74 L—Y 3>
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2.2.3.2 RA4T1
(1). AID 3 >/3—%(ADC12)

U B (lu). VAEEF(v). WHER(wW). 8&UVA vN\—2BREE (V) & BEEEERE(VR)Z.
YV TVAX Y vE—F] TABLET(UN—FIz7 b HEER),

AD ZH#IEGPT #A LY AL FMEREFFERLTGPTOD7 4 —270—PWM DR EES L TEE
SETVET,

(2). EHEEBENFRLARS 1< (AGT)
1[ms]4 2 —nNILAA4TELTHERLET,

(3). RAPWM %241 < (GPT)
FrrL1, 2, 3O PWMHEAEEE—FEZEALT. TY FEALAFEDHNZITVET,

@4). GPTAR—F7Y Ty A %—T )L (POEG)

BERBEHEF (GTETRGB iiF® Low LANJLIRHE) [ PWM HAWmFE/N1 A4 VY E—F D RRKREICL
9,

2-9FSP X% v U £{KH
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g_adc0 ADC (r_adc)
Settings Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
MName g_adc0
Unit 0
Resolution & 12-Bit
Alignment & Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
v Interrupts
MNormal/Group A Trigger GPT1 COUNTER UNDERFLOW {Underflow)
Group B Trigger Disabled
Group Priorty (Malid only in Group Scan Mode)  Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Priority 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra
2-10 ADC KSA /XD FSPav 7445 L— 3y [1/2]
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g_adc0 ADC (r_adc)

Settings Froperty
APlinfo | Module g_adc0 ADC (r_adc)
» General
v [nput
w Channel Scan Mask (channel availability varies by MCU)
Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel &
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
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
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)
» Window Compare
Add/Average Count
Reference Violtage control
v Interrupts
Extra

U0dood0DO0o0o00o0D0000dD0D00000DUDNFRUEROEF

EROF

@ Disabled

& VREFHO/VREFH

B 2-11 ADC KSA/ANOFSPa>v 7445 L— 322
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g_timer3 Timer, Low-Power (r_agt)

. Settings  Property Value
APl Info | v Commen
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Channel 0
Mode @ Periodic
Period 1
Period Unit Milliseconds
Count Source PCLKB
Output
Input
v |ntermupts
Callback o rm_motor_speed_cyclic
Underflow Interrupt Priority Pricrity 10

2-12AGT RSA/NNDFSPav 2445 L—>ay
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g_timer0 Timer, General PWM (r_gpt)

[ Settings Property Value
AP info | v Common
[ Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
w Module g_timerQ Timer, General PWM (r_gpt)
v General
Mame g_timerQ
Channel il 1
Mode & Triangle-Wave Symmetric PWM
Period &l 50.0
Period Unit 4 Microseconds
v QOutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Quiput Enabled l True
GTIOCA Stop Level il Pin Level Low
GTIOCB OQutput Enabled a3 True
GTIOCE Stop Level il Pin Level High
Input
» Intermupts
~ Extra Features
v Output Disable
» Output Disable POEG Tngger
POEG Link POEG Channel 1
GTIOCA Disable Setting Level Low
GTIOCE Disable Setting Level Low
» ADC Trigger
» Dead Time
ADC Trigger (Channels with GTADTRA only)
» ADC Tnigger (Channels with GTADTRB only)
v Interrupt Skipping (Channels with GTITC only)
Interrupt to Count Trough (triangle)
Interrupt Skip Count 1
Skip ADC Events Mone
Extra Features 4l Enabled
2-13GPT KA /SO FSPaY 27445 L—a Y
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g_poegl Port Output Enable for GPT (r_poeg)
Settings ProPerty Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
Trigger
Mame g_poegl
Channeal 1
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/S32
v Interrupts
Callback g_poe_overcurrent
Interrupt Priority Priority O (highest)

2-14 POEG RS A4/\DFSPa> 2749 L—3a>
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2.2.3.3 RA6T3
(1). AID 3 >/3—%(ADC12)

U B (lu). VAEEF(v). WHER(wW). 8&UA UN\—2BREE (V) & BEEEEFE(VR)Z.
YV TVAFXY vE—F] TAELEITUN—FIz7 Y HEHER),

AD ZH#IEGPT #A LY AL FMEREFFERLTGPTOD7 4 —70—PWM DR EES L TEE
SETVET,

(2). EHEBNFRYARZ 1< (AGT)
500 [us]f B —NILBATELTHERALEY,

(3). RAPWM %241 < (GPT)
FrrI1, 2. SOPWMHENBEE—FEEALT. Ty A LGFEDHAZTVET,

(4). GPTHAR—Fr7™H Ty b %—TL (POEG)

BERBRHEF (GTETRGB iiF® Low LANJLIRHE) [ PWM HAWBFENM 4V E—F D RREICL
9,

HAL/Commaon Stacks ) New Stack >

g_timer3 Time: & Add Position Module | | # ADC and PWM Modulation

# g _adc0 ADC (r_adc)

e

# g timer2 Timer,
PWM (r_gpt.

2-15FSP X% v 7 £{KE
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g_adc0 ADC (r_adc)
Settings  ProPerty Value
APl Info | v Common
Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
w General

Mame g_adc0

Unit 0

Resolution & 12-Bit

Alignment & Right

Clear after read On

Mode Single Scan

Double-trigger Disabled

» Input
v |nterrupts

Mormal/Group A Trigger GPT1 COUNTER UNDERFLOW (Underflow)

Group B Trigger Disabled

Group Prionity (Valid only in Group Scan Mode) Group A cannot interrupt Group B

Callback rm_mator_driver_cyclic

scan End Interrupt Prionty Prignity 5

Scan End Group B Interrupt Priority Disabled

Window Compare A Interrupt Prionity Disabled

Window Compare B Interrupt Priority Disabled

» Extra
2-16 ADC FSA4/AOFSPaY 7445 L—Y 3> [1/2]
RO1AN6839JJ0111 Rev.1.11 Page 21 of 75

2024.12.23 RENESAS




KAWMABEREBE—2IDEHLARY FLFIE Renesas Flexible Motor Control ') —XH

g_adc0 ADC (r_adc)

. Settings  PTOPerty Value
| APt v Module g_adc0 ADC (r_adc)
f General
w Input
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
Temperature Sensor
Voltage Sensor
» Group B Scan Mask (channel availability varies by MCU)
» Addition/Averaging Mask [channel availability varies by MCU and unit)
Sample and Hold

OOoO0o0O0o0o0DOoo0DO0O00O000000D0OC00D0DRERDOIEDE

» Window Compare
Add/Average Count & Disabled
Reference Voltage control & VREFHO/VREFH
» Interrupts
» Extra

2-17ADC RSANRDFSPav T4 5 L—> 3y [2/2]

RO1AN6839JJ0111 Rev.1.11 Page 22 of 75
2024.12.23 RENESAS




KAWMABEREBE—2IDEHLARY FLFIE Renesas Flexible Motor Control ') —XH

g_timer3 Timer, Low-Power (r_agt)

. Settings  Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Mame g_timer3
Channel 0
Mode i Periodic
Penod 500
Penod Unit Microseconds
Count Source PCLKB
Output
Input
v Intermupts
Callback al rm_motor_speed_cyclic
Underflow Interrupt Priority Pricrity 10

2-18 AGT FZA4/AXDFSPaY 745 L—3 Y

RO1AN6839JJ0111 Rev.1.11 Page 23 of 75
2024.12.23 RENESAS




KABMBERPE—FDE Y LARY b

Renesas Flexible Motor Control ') — X F

g_timer0 Timer, General PWM (r_gpt)

Settings Property
APlinfo | ¥ Common

Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source

w Module g_timerD Timer, General PWM (r_gpt)

w General
Mame
Channel
Mode
Penod
Period Unit
Lo put
» Custom Waveform

Duty Cycle Percent (only applicable in PWM mode)

GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCB Stop Level

v Input

» Interrupts

“ Extra Features

v Output Disable
» Qutput Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
v ADC Trigger

w Start Event Tngger (Channels with GTINTAD only)

Trigger Event A/D Converter Start Request A During Up Counting
Trigger Event A/D Converter Start Request A During Down Counting
Trigger Event A/D Converter Start Request B During Up Counting
Trigger Event A/D Converter Start Request B During Down Counting

v Dead Time

Dead Time Count Up (Raw Counts)

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

s~ ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts)

w ADC Trigger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts)

v Interrupt Skipping (Channels with GTITC only)

Imterrupt to Count

Interrupt Skip Count

Skip ADC Events
Extra Features

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer(

w1

4 Triangle-Wave Symmetric PWM
@ 50

¥ Microseconds

50

&l True

&l Pin Level Low
& True

@&l Pin Level High

POEG Channel 1
Level Low
Level Low

& 200
& 200

None

0

None

& Enabled

2-19GPT KA /AXDFSPaY 74 L—3 Y
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g_poeg0 Port Output Enable for GPT (r_poeg)
Settings  Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
Trigger
Mame g_poegl
Channel 1
w Input
GTETRG Polanty Active Low
GTETRG Moise Filter PCLKB/32
v |ntermupts
Callback g_poe_overcurrent
Interrupt Priority Priority 0 (highest)

B 2-20 POEG FSA /XD FSPaYv 21445 L—a Y
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2.2.3.4 RAS8T1
(1). 12 Ew k AID 3 >/X\—% (ADC12)

U #ER(u). VHEER(Iv). WHER(wW). 8LV oN\—2BHREE(Ve) & BEEERFEVR)Z.
YV TVAX Y vE—F] TABLET(UN—FIz7 b HEER),

AD ZH#IEGPT #A LY AL FMEREFFERLTGPTOD7 4 —270—PWM DR EES L TEE
SETVET,

(2). EHEBNFRBARAZ A< (AGT)
500 [ps]A B —/\LBATELTHERALES,

(3). AAPWM %4 (GPT)
Fr R 5, 2. 3DBHPWMHAEBEE-—FEFERALT, Ty FEALRFEDHNETVET,

4). GPTRHKR—r7I + Ty b 2—T )L (POEG)

BERRLE (GTETRGA IiF D Low LAJLERLE) (X PWM HARFZE/NA 4 v E—F D RIREIZL
F9,

HALGomman Stacks &) N Stack =

2-21FSP R & v U &2{KH
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& | X
| Properties X g =0
g_adc0 ADC (r_adc)
Settings Property Value 2
v Common
APl Info Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
~ General
Name g_adcl
Unit 0
Resolution (3) 12-Bit
Alignment (&) Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
~ Interrupts
Normal/Group A Trigger GPT5 COUNTER UNDERFLOW (Underflow)
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode)  Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Priority 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled v
2-22 ADC RS A4NRDFSPav 71445 L—23 > [1/2]
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g_adc0 ADC (r_adc)
i llve]
W Input
~ 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 Violtage
Group B Scan Mask (channel availability varies by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)
~ Sample and Hold
» Sample and Hold Channels (Available only on selected MCUs)
Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)
Window Compare
Add/Average Count (a) Disabled
Reference Violtage control &) VREFHO/VREFH

Settings
APl Info

0000000000 D0DD0D0O0OD0ODD0DO0OD0OO0O0ODORIRAIEDOO0OROEF

XROE

2-23ADC RSANDFSPaY T4 5L—a Y [212]
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g_timer3 Timer, Low-Power (r_agt)

Settings JONRTA
v Common
ARt Parameter Checking
Pin Output Support

Pin Input Supporn

v Module g_timer3 Timer, Low-Power (r_agt)

w General
Mame
Counter Bit Width
Channel
Mode
Period
Period Unit
Count Source
Output
Input
v Interrupts
Callback
Underflow Interrupt Priority

Default (B5P)
Disabled
Disabled

g_timer3

AGT 16-bit

0

(&) Periodic
500
Microseconds
PCLKB

(&) rm_motor_speed_cyclic
Pricnty 10

2-24 AGT FSA4/AXDFSPa>Y 74 L—3 Y

g_timer0 Timer, General PWM (r_gpt)
Settings TOISTA - |
~ Common
Miste Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Mame g_timerQ
Channel & 5
Mode (&) Triangle-Wave Symmetric PWM
Penod & 50.0
Period Unit (&) Microseconds
Qutput
Input
+ Interrupts
w Extra Features
~ Output Disable
Output Disable POEG Trigger
POEG Link POEG Channel 0
GTIOCA Disable Setting SetHi Z
GTIOCB Disable Setting SetHiZ
~ ADC Trigger
w Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting O
Trigger Event A/D Corwerter Start Request A During Down Counting O
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 Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRB only)
+ Interrupt Skipping (Channels with GTITC only)
Extra Features (& Enabled
B 2-25GPT KSA4/A\OFSPaYI44JL—>3ay
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g_poeg0 Port Output Enable for GPT (r_poeg)
Settings 074 -
v Common
ARl infe Parameter Checking Default (BSP)
w Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
w Trigger
GTETRG Pin [+]
GPT Qutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1 O
Mame g_poegl
Channel 0
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLEB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Prionty Priority O (highest)
2-26 POEG RS A /\MFSPa> 27445 L—L3a Y
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23 VI b9 TER

2.3.1 JYIRDTT7 - J74ILERK
YIRDZT7DIANETETFAIEREZTEIZRLET,

R 26 VI b7 IHILEFER[1/2]

TS Y$ITITHILE TJ74) ikl
ra_cfg HEBEBROOAYV T4 T~ VS
ra_gen HEEBROL A2 REE.

A UEARE
ra arm CMSIS Vv—Ra—F
board R— FEERHRER
fsp/inc/api bsp_api.h BSP APl E&
r_adc_api.h AD APl E&
r_elc_api.n(RA4T1,RAGT3,RA8T1 DH) elc APl 25
r_ioport_api.h I/O APl E&
r_poeg_api.h POEG APl E%
r_three_phase_api.h 3§ PWM API £
r_timer_api.h 24 APl EE
r_transfer_api.h T—AR iRk APl B
rm_motor_angle_api.h AE APIEE
rm_motor_api.h E—4 APIEH
rm_motor_current_api.h EREE APl B
rm_motor_driver_api.h E—4 K54/ API EE
rm_motor_position_api.h SIEHE API E&E
rm_motor_speed_api.h EE APl E&
fsplinc/instances r_adc_b.h(RABT2) AD BEEZ
r adc.h(RA4T1,RA6T3,RA8T1)
r_agth AGT EEEZ
r_elc.h(RA4T1,RAGT3,RABT1 D) elc MEE S
r_gpt_three_phase.h 38 PWM B EE S
r_gpth GPT BEEEE
r_ioport.h 110 BEEES
r_poeg.h POEG BEE#E
rm_motor_current.h BiRGIEHEEER
rm_motor_driver.h E—FRSAN\EEEE
rm_motor_estimate.h AREHENEREETE R
rm_motor_sensorless.h + Y L XFIHEEE R
rm_motor_speed.h HEREER
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R 27 VI b7 74 ILEFHER[2/2]

74 H$ITTHLE 274 e
5
ra fsp/lib SATSVIT7ANL
fsp/src bsp BSPEEE T+ LY
r_adc_b/r_adc_b.c(RAGT2) AD K54/
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K354\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 M #H) elc FZ4 N
r_gpt/r_gpt.c GPT K54\
r_gpt_three_phase/r_gpt_three_phase.c 3tHHPWM K54\
r_ioport/r_ioport.c 10 K548
r_poeg/r_poeg.c POEG K354/
rm_motor_current/rm_motor_current.c BRGIE F S AN
rm_motor_current/rm_motor_current_library.h ERHEES 1 TS API
E&E
rm_motor_driver/rm_motor_driver.c E—FRFSA4N
rm_motor_estimate.c AEHEERFZAN
rm_motor_estimate_library.h AEHEES AT API
&
rm_motor_sensorless.c UYL RE—R FSA
N
rm_motor_speed/rm_motor_speed.c HEHE S AN
rm_motor_speed/rm_motor_speed_library.h HEFIESA TS API
&
src application/main mtr_main.h , mtr_main.c aA—HA A %
r_mtr_control_parameter.h HEINTA—FERE
r_mtr_motor_parameter.h E—HNTA—FERE
application/user_interfacef/ics | r_mtr_ics.h , r_mtr_ics.c Analyzer Ul BB:&ERE#ME =
ICS2_RAGT2.h,ICS2 RA4T1.h,ICS2 RA6T3.h, |YV—ILRABESA T3
ICS2_RA8T1.h
ICS2_RABT2.0, ICS2_RA4T1.0,ICS2 RA6T3.0, | V—ILBREEHEESE
ICS2_RA8T1.0
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232 ETa—ILIERK
YBUTIWNYITRITTDED A —IILERER 2-27I12RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

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

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

H/W Laver (MCU / Inverter)

XK 2-27 ES a— LI
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2.4

JYIRHYTTARY Y
RKORATLDYV I bz 7EREHFETERICRLET .

R 2-8 EUYLARY MLKIEIY T b 7 EREHE

1EH

kS

AR

R kLI

E— 4 HlEBAR/AZ1E

SW1 DLARLIZK Y HIE
# =% Renesas Motor Workbench /5 A1

B FRAB L ERH

oY LR

ANEE

DC 24V

A0y YRR

RABT2: 240 [MHz]
RABT3: 200 [MHz]
RA4T1: 100 [MHz]
RA8T1: 480 [MHz]

v 1) 7 (PWM)REEE

20 [kHz](F+ 1) 7 A# : 50 [ps])

Ty AL L 2 [us]

HEELR(ER RA6T2: 50 [us]
RA6T3: 50 [us]
RA4T1: 100 [us]
RA8T1: 50 [s]

HIEEHIGRE - (18) RAGT2: 500 [s]

RA6T3: 500 [us]
RA4T1: 1000 [us]
RA8T1: 500 [us]

[B] 875 5 6 B CW : 0 [rpm] ~ 2400 [rpm]
CCW : 0 [rpm] ~ 2400 [rpm]
f=12L. 500 [rpmA FILEEA —F 2 IL— T TERE)

& 15 R E A AR BiRHIEZR : 300 [Hz]

REHER : 5[Hz]
FEELHEESR : 1000 [Hz]
FIEHER : 50 [HZ]

AV SBREILRE Si#EELA)L | Optimize more(-02) (F 74 )L M)
REEILNE UTOWThIDEEDEE, E—2HEEBHAGR)VEERT7I T4 71255
1. BAADETRA 3.54(=1.67*sqrt(2)*1.5) [AlZBB(E I MEL TEE)
2.4 N—F BIREEH 60 [VIZiB:E(ERHIEE L TIZER)
3.4 VN—ABREEH SVIRH(ERHHEL TIZEER)
4. EEREEEAS 4500 [rpm] £ #2:B(BFHIHE S TIZER)
NEHS>DBEARRHES ERI LSS, PWMHENBFENAA VE—FLRIZT S
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25 FYAHEBTIREL
BTNV T b7 THEALTNSEIYAH L BEIBME TRISRLET,

x 2-9 &YAHEEIREL

&Y A H BEE Uk
LARJL
15 Min
14
13
12
11
10 AGTO INT
R IR Y IA A ANTE
9
8
7
6
5 ADCO ADIO(RABT?2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AID ZH#5E T B Y 5AH (BiRHIHE Y AAHNIH)
4
3
2
1
0 v POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
Max POEGO EVENT(RAST1)
BEREEEYAH
Allocations
Interrupt Event ISR
a AGTO INT (AGT interrupt) agt_int_isr
1 ADCOADIO (End of A/D scanning cperation(GrO)) adc_b_adi0_isr
2 POEG3 EVEMT (Port Output disable interrupt D) poeg_event_isr
2-28 RA6T2FSP ElYA#IV T4 L— 3y
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
2 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr
2-29 RAAT1/RABT3FSP ElYA#aV T4 L—>3 Y
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 POEG1T EVENT (Port Qutput disable interrupt B) poeg_event._isr
2-30RA8T1FSP &lYA#aV T4 L—>a Y
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3. #lEY T by 7EEA
AR T LOFHEERICOVTHRALETS

3.1 HERE

3.1.1 E—AEE/IFL
E—SDi#EE L {Z1E(X. Renesas Motor Workbench M5 DA N FE =1 SW1I LD AAIZK>THIFILET,

SW1 [ZIFAAR— rHEIY BT HN, "High' LRILDEZFREZ— RS vy FHHEIN TS EHIBTL, "Low”
LRILDEERFE—FZEFLTHEHLET,

312 AD %
(1). E—FEEmEEERE
E—2 OEEREEIEREIL Renesas Motor Workbench MDA A FE=IE VR1 OHENE(TF BV E)%E

ADEHMI S ELICE>TRELET, ADEHEESNVRDERKX., UTORDELSIZ, BEEREHETE
ELTHEALEY.

& 3-1 EEEERFEDOEEL

EE 33
(185 1B : A/D ZHi(E)
cw 0 [rpm]~2400[rpm] : 0800H~O0FFFH
EE5EE R E
CCW | 0 [rpm]~2400[rpm] : 07FFH~0000H

(2). 41 oN—2BREERE

UTDRDESICAVN—SBBREEZHELET ., TREODEHLBERE - BEEFREEERIX PWM
FL)IFERALET,

R 32 A N—FBREETDOEHL

Lt
(4 YNR—S BREE : AID TH#iE)

IHH

A UN—2BRERE 0 [V]~73.26 [V] : 0000H~OFFFH

(3). U, VH. WHER
LUTORDESIZ, UM, V. WHEREZAELEFT,
& 3-3U, V. WHERDE#L

KLt
(U4, V4. WARER : A/D ZH#1E)
-8.25 [A]~8.25 [A] : 0000H~O0FFFH =
EiffE=(3.3V—1.65V)+(0.010hm x 20)=8.25A

IHHE

U, V. WHEER
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3.1.3 %
AYRTLTIE, E—Z~OANBER/ OLREEH (PWM) I2&>THERBLES, AES21—ILTH.
PWM Duty L OBH ETVNET . Ff, BENREZ LIP30, TRET>-BEEHATEET,

(a) EFXKZE:R
TRAEMELUTOLSICEELET,

mEHE  VIEREEE  EALA—SBREE

(b) ZEEANY MILEER

KAWARE—FDORY FILHEHEIZCEWNT, —BUICFFEZDEZMBEEESIEFEZLRKRICERLET,
ETAN, FDFEFPWMERD=ODNERARE LTHERAT S L. RRICE—ZICHMENZEEDA >
N—EBREFICHT 2EEFRRIBHEEERETRK86.7[%|EH->TLEVWET, £2T, TRk
HEILSICRHEEETENRRELR/MEOFHELZELEL. TAOEZEHEZESTENSHEELIZLD
FERBELTHEALEYS, TOHR. ERAROKRKIRIBEIEV I2BLLHY . BREEEIEIZOFFICEEF

BZEIF100[%|EHY EFT,
W 1
=V, |+AV |1
v, 1

w AV = —mmeemmin = max{Vi, Vo, Vi s Vinin = min{Vy, Vy, Y}

VoV, V, :UV.WHEBEESE
V., V) Vi, - PWM £/ A UV,W HEEESE(ERRK)

NN

ZREMZUTOLSIICERELET,

V,
E

m: EER VvV PWMARMHMETLERES E: A —ZBRETE

m:
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3.1.4 KEEH

3MNICHYTNY T Iz TICETHIREBBRZRLET., Y2 TILY T o7 Tk, T[SYSTEM

MODE] Ik YiKEEEZEEBLET,

POWER ON/
RESET

e

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

31 EIHLARY MLEIEHY 7 bz 7 OKREEBE

(1) SYSTEM MODE

DRTLEMEREERLET, K412+ (EVENT) OFLICLY ., RENBBLET, VXATLA
DEEREEIL. E—42EFEI{=1t (INACTIVE) . E—4EEE (ACTIVE) . E&IKkEE (ERROR) n$%HY

id—o
(2) EVENT

% SYSTEM MODE HIZ EVENT A4 9 5 &, TDEVENT [>T, YA TLEEKRENR 3-1
FORDKIZERLET, FEVENT OREZERITRELYET,

#= 3-4EVENT — &

AR A

REER

STOP

A BEICKYRELET

RUN

A—H—BEICKYREELFES

ERROR

VATLNEREERH LI EEITRELFET

RESET

A BEICKYRELET
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3.1.5

RN ITIE
YUTWY T b7 ORBHHARZRLETS, dHMER. q WER. EETNTIOEREEZEET S

IS5HI2&>TE—KE#a FAO—LLTWET,

I4 reference status

MOTOR_SPEED_ID }

-UP(0)

MOTOR_SPEED_ID_CONST

MOTOR_SPEED
_ID_DOWN (2)

MOTOR_SPEED_ID
_ZERO_CONST (3)

Iq reference status

MOTOR_SPEED_IQ_ZERO_CONST

AUTO_ADJ (2)

MOTOR_SPEED_IQ_.

MOTOR_SPEED_IQ_SPEED
_PI_OUTPUT (1)

Speed reference status

MOTOR_SPEED_SPE
ED_ZERO_CONST (0):

MOTOR_SPEED_SPEED_CHANGE

la reference [A] A

14 reference during
open-loop control

[
I reference [A] A

15=0 control

speed Pl output

tls]

0 ! >

Speed reference [rad/s] | } t[s]
Target speed reference |--—-—-—-—-——-—-—-— - ——-—-———————————————————————————— ‘r 777777777777
Reference speedt_hreshold 77777777777}7 77777777777777777777777777777777 }

0 } ;—»‘ >

Sensorless Switching Transition t[s]
B 32t 8 LAAY MLGIEY 7 b2 7 DIRBHERE
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3.1.6 {Ri&EHHE

RVATLTIE, UTOIS—RKEZHL, TAETNOGEEICRABILEREZEEL TOET, REHEEIC
BhHHEHREMEEFR 35 ZSBLTLEELY,

:@EE,?IEI —([FN—FDz7RUOVI I T7TRATHEREINET,
N—FDz7HhoDRAFLES (BEREH) ITXY. PWM HAOiGEF % Low HIKEIZLETS,

T, BEREEAHTCUME. VB, WHEREZEHRL., BER BER) Iy MEZEB) ZHRHELE
I, BRFLELEY (VI FDz7RYE) .

I\]|

-@%EI%—
ﬁﬂﬂf4zﬁ—9§ﬁa *%5L. BEE GBEEY I v MEXEB) EHRE LI,
imribiTo FU\JFEM&&@%Q%hEQE%%é%FLT BE LI-fETY .

- EEETS—
BEEEEREAMTA VNS BRETZEHRL. BEE BEXY Iy MEZTES5E) ZRELL
B, RRFLELET, BEE) I v MEFRHEEROEREOREFZER L TRELETY,

- BERELS —
EEEEEREP CEEZEMRL, EEY Iy MEFZBBLEEE, BRAELELEY,

& 3-5 BV T LREMABEREE

35— FfE EREH
BERTS— BERY I ME [A] 3.54 | BRI EHA
BEETS— BEEY Y ME [V] 60 | EiRHIEEHA
BREETS— BEXY v ME V] 8 | E il B HA
EEmEET S — HEY 2y ME [rpm] 4500 | E iR 4 E A
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317 AD kYA
AD FYUHERF YU TIL—TDRAIVTERLET,

Timer start

Carrier cycle

Motor control routine

Scan 0
AD conversion

Scan 1 Scan 1
AD convers\on\‘l AD convers\on\A

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
I AD convers\on\A

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
I AD conversnon\‘

ADC trigger
from GPT

Motor control

X 3-3AD FUAHERA Y

Timer start

Carrier cycle

Motor control routine

Scan 0
AD conversion

Scan 1
AD conversion

L%

ADC trigger
from GPT

Motor control

100us.

Scan 0
AD conversion

Scan 1
AD conversion

ADC trigger
from GPT

Motor control

X 3-4AD FUAHRA 51 EIFEEEF)
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32 OB LARY MLEHITEY 27 b 7RERBTH
U LARY MLHEHEHORE IOy IRERLET,

- Speed control Process -~ pmmm———- Carrier Interrupt Process

’
1 \

|
| |

} *
| | +
| ig* e R AL dq Vuy) Voltage vy
; i.*=0 om T« 1| current A % ﬁ> error ﬂ»
! I 1g=0 ——0 e PI + Va[Voitage v, | Compen [v,
1 ! 9 > UVW %] -sation [~
| Open-loop to Sensorless | | ] H + Limit
| Switching Control T ___h A A
1 9 i 1 Viglia] va™] [ve™ 9:
| ! Y S Y a 1 !
| | : Decoupling
| | H Control
: : ' . S R o

| li'|w A Iq
| : ! 4 dq
} [} .
] | | lq
! ! N uvw
| | V, &
! * ! N + a |Vd
| w T + .
1 1 . SO
| N e Weomp | ¥ vV

\
: Openloop 'eq :
| Dampin. | BEMF
| ping I Observer
Control ] 1

| | !
: L
! HE |
] T ;)
M e e _—_—_—_——— 7 o e

ke Speed control Process - P ] Carrier Interrupt Process -------------- N
I \ H '
: . : id: : ) _ﬂ» Voltage .ﬁb :
: w—@ Speed Iq » Flux-. \ jox ! Current ,ﬁ» C:;:ren i’) PWM : \ M
: Pl weakening : ‘o Pl V|~ oation Vg ,\:
| \ |
A .4 ] ok
: WLeF WLeF T iq idT : : ig| la Vq Vg 9:
! T Decoupling
: ! : Control
|
| T —e | K AT i (]
| d
: Speed : : 3 o— dq
H LPF ! H iq
: ! ! uvw
1 : Vo*| v I
i } | 8 v VVY
| \ |
| | ' W | Angle & Speed | A0 BEMF
[} T .- Estil -« Observer
| | |
| ) 1
| T 7 N e e e e e e e e e o e e e e e e
B 3-6 EoHLAANY MLHIEEEE T Ry 7 E(E oY L XHI{#HE)
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x 3-6 BRHEIEHELNS VY AABEBARITER—F(1/4)

TJ74IL%A

E#4

SIEREE

mtr_main.c

mtr_callback_event

A7 : (motor_callback_args_t *) p_args
[ A=y YBEBURS A—8T—4
Hh:aL

EUHLRFIEI =NV Y
A%

rm_motor_sensorless.c

rm_motor_sensorless_current_callback

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

Hh: &L

HEMEOH A ZERNEO
AAIZERE

RM_MOTOR_SENSORLESS_ErrorCheck

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

IS—FxTvYy

rm_motor_sensorless_copy_speed_current

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

HAh: &L

BEHRAT—42ZERAAN
F—ARlzaF—

rm_motor_driver.c

rm_motor_driver_cyclic

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

E—BAKS4/8a—= LNy
RA%

rm_motor_driver_current_get

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

HA: &L

AD T —4 £IiF HER
EFREE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

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

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

A fsp_err t/ BASRETHE

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

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

(float const) u_voltage / U 8 EE

(float const) v_voltage / V t8EE

(float const) w_voltage / W 8 EE

WA fsp_err_t/ BAMETHR

PWM T a1—T « 5 HADHEE
ET—2&H/E

rm_motor_driver_modulation

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

HA: &L

PWM ZH D347
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x 3-7 BERHEHEHZ Y AHEBARITER—E(2/4)

rm_motor_driver.c

BUR
(const float *) p_f4_v_in/ AKW=HEE

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

274IL% ke IR E
rm_motor_driver_mod_run AN=ZHEELILGTa2—T4
A A : (motor_driver_instance_ctrl_ t*)p_ctrl/ E—4 KSA /1A VR | B4V IL%EFHE

rm_motor_driver_set_uvw_duty

A7 : (motor_driver_instance_ctrl_t*) p_ctrl/ E—42 KSA /84 VR
2R

(float) f_duty u/UMBTa1—7T4

(float) f_duty v/V#ET1—FT 41

(float) f_duty w/W T a1—F«

HA:fsp_err_t/ BASETHE

PWM F1—F 1 BE

RM_MOTOR_DRIVER_CurrentGet

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

(motor_driver_current_get_t * const) p_current_get/ BT —4
A fsp_err_t/ BASRETHE

fHEFR. Vdc, Va_max T—4
W5

rm_motor_current.c

rm_motor_current_cyclic

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

HAh: &L

ERHIEE L=

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFREIEEEENR S 24
(motor_current_input_t const * const) p_st_input/ A > 7w FER
T—4

H: fsp_err_t/ BAMETHRR

BERHEEMANT—52 ERE

RM_MOTOR_CURRENT_CurrentSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEANR S 24

(motor_current_input_current_t const * const) p_st_current/ 4 > 7y
FERT—4

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

A fsp_err t/ BASRETHE

dig HOEREEEDT—5 %
B

axX ;&

RM_MOTOR_CURRENT_CurrentGet
A7 - (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEAXNR S 24
(float * const) p_id / Bxfg L1z d AER~ADKRA >4

(float * const) p_iq/ BB LIz qAEFRADKRA >4

H: fsp_err t/ BASETHRR

diq BEREWF

motor_current_transform_uvw_dq_abs
A7 : (constfloat) f_angle / EEEFE
(const float *) f_uvw / UVW #R41 >4
(float *) f_dq / dq E7R 1 > &

HAh: &L

UVW — dq EEREBR(IENE
1)
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x 3-8 BRHIEHELNS Y AHEBARITER—E(3/4)

TJ74IL%A

E#4

SIEREE

rm_motor_current.c

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

HAh:HL

BERHHOBAHABEICE TS
AEEETOER

RM_MOTOR_CURRENT SpeedPhaseSet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEER A 4
(float const) speed / [EI#5:EE

(float const) phase / {iz#f

A fsp_err_ t/ BASRETHE

EREELO—F BT —4
EERTE

RM_MOTOR_CURRENT_CurrentReferenceSet

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

(float const)iq_reference / q BHEFRIES

A fsp_err_t/ BASRETHE

RM_MOTOR_CURRENT_PhaseVoltageGet

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

RESNIHEEERE

motor_current_pi_calculation

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

HAh: L

BRI MLaT Y FEER
DERRNY P HABE
Ry MLEEHE

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

PI il

motor_current_limit_abs

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

HH : float/ HIBR L 1-1E

HeaHE D IR

motor_current_decoupling

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

(float) f_speed_rad / [E$5EEE

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

Hh: Gl

FETF i HIHE

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

BEAY MILOFIR
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x 3-9 BRHEHENZ Y AHEBARITER—F(4/4)

TJ74IL%A

E#4

SIEREE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (const float) f_angle / M5
(const float *) f_dq/ dq #h7RA >4
(float *)f_uvw / UVW #87R4 >4

Hh: &L

dg — UVW EERZEM(IEEE
1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A 71 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &£
REWMET—ABERRA VB

(float *)p_f4_v_array/ ) 27 LV RAERE

(float *)p_f4_i_array/ ') 27 L RAEHR

(float) f4_vdc / BHEEE

HAh: Gl

BEREME

rm_motor_estimate.c

RM_MOTOR_ESTIMATE_FlagPiCtriSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARL >4
(uint32_t const) flag_pi / Pl &7 754

H: fsp_err t/ BASETHRR

Pl #IEHETD TS T &HE

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

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

WA fsp_err_t/ BAMETHR

HES

B

HERE

X5

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

HA: fsp_err t/ BAHETHR

]

diqg MDERT—5 LEBEES
BEHRE

@

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

(float * const) p_speed / BET—4

(float * const) p_phase_err / iitgi8E57—4%

HA : fsp_err_t/ BARETHR

A—420HEEEGEEEER

RM_MOTOR_ESTIMATE_EstimatedComponentGet

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

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

WA fsp_err_t/ BAMETHR

diq B DIEEEZ G

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

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

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

A fsp_err t/ BASETHRE

BERAIDT2a—T4H4Y
ILEETE
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& 3-10 EEFEHEHAZ Y AAHEBARTER—F(12)

H A uint16_t/ ZHa1E

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

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

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

(motor_current_output _t * const) p_st_output /EBFRHHT—4

H: fsp_err t/ BASETHE

BRH D 5 EEFE AT
7—5 £E

rm_motor_sensorless.c

rm_motor_sensorless_speed_callback

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

HA: AL

FEEHEa—IL/Ny J B

rm_motor_sensorless_copy_current_speed

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

Hh: &L

S &

ERENT—2ZREAN
—A&lzaF—

rm_motor_speed.c

rm_motor_speed_cyclic

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

HA: AL

HEREORAESE (217
B Y AAREDIFEUH L)

RM_MOTOR_SPEED_ParameterSet

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

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

HiA: fsp_err_t/ BASREITHE

HEEANNTA—F Z®RTE

RM_MOTOR_SPEED_SpeedControl

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

HA o fsp_err_t/ BASREITHR

diq AERIERIEEFE (RE
FlHD A > TFOER)

rm_motor_speed_set_speed_ref

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

7 :float/ Y77 LU REE

HREEREEZENR

rm_motor_speed_set_iq_ref

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

Hh o float/q &) 77 LU RER

qHMOERETELZEN

rm_motor_speed_set_id_ref

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

A float/d 8 77 LU RER

dHMOERETEEZEN

RM_MOTOR_SPEED_ParameterGet

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

(motor_speed_output_t * const) p_st_output / FHEH AT —4

W fsp_err_t/ BABETHR

HEREOEA/NZ A —42 %
ms
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= 3-11 REREFEIAD Y AABEENEITEER—E(2/2)

T74ILEA A% 2 LT R
rm_motor_speed_first_order_Ipf — R LPF {038

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

HA:float/ 74 LA —BODT—4

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

(float) f4_va_max/ RKEEAY kL

Hh:%GL

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

(float) f4_speed_rad /| E—4 BRI EE

(const float *) p_f4_idq / d/q E4ER

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

HA: AL

librm_motor_speed.a
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3.3 Contents of control

3.3.1  Configuration Options

E—2AE Y LARY MLFIHIE S 2 —ILORERA T 3 VIE, RA Configurator L THERTEET,
FEIN=A T3 viEk. a— FOAEREIZ common_data.c/h, B hal_data.c/h [CEBMICRBEEINET,
AT a3 VB EREBIIRDR I12BRA T a VIZRBELTWET,

ik 3-12 Configuration Options (rm_motor_sensorless.h)

TToava NE

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

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

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

Limit of low voltage (V) BREENCOEZTES E. PWMHEAR— EBF TIZHE
SNhFET,

% 3-13 Configuration Options #)#AfE (rm_motor_sensorless.h)

7T arsk RA6T2 RA4T1 RABT3 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

E—SHEUHLARY FLHIEES 2 —LIZIE, UTOED2—INEENET,

= Current Module

+ Speed Module

- Angle Module

* Driver Module

Fl, INLDED 21K, B LARY MLEHIHEDS 2 —ILERLEBRNST A—2BY ET,
REEZUTORICRLETD,

FFoarat
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x 314 BRA T3y

Configuration Options (rm_motor_current.h)

A2 A kS

General | Shunt type Dy U MERZWCDAVWTERBEZITO>M0 %
BRLFET,
General | Current control decimation ERHIHE M E B
General | PWM carrier frequency (kHz) PWM -+ 1) 7 BR# [kHZ]
General | Input voltage (V) ABERE [V]
General | Sample delay compensation "j'“/j’}l«iELﬁEO)ﬁa“)J/%E&*)J ZEIRLET,
General | Period magnification value ERERHERORGE
General | Voltage error compensation EREHEOEYN EBHEERLET,
General | Voltage error compensation table of EEI:T:O) BEEREHMET—TILA
voltage 1
Gencgral | Voltage error compensation table of | EENDEEBEMET—TIL 2
voltage 2
GeeraI | Voltage error compensation table of | EENDEFBEMET—TIL 3
voltage 3
General | Voltage error compensation table of | EF D EFBREFHET—IIL 4
voltage 4
General | Voltage error compensation table of | EF D EFBREFHET—IILS
voltage 5
General | Voltage error compensation table of | EFRNDEFEBEHET—TIL1
current 1
General | Voltage error compensation table of | EFRNDEFBEHET—TIL 2
current 2
General | Voltage error compensation table of | E RO EFBREFHET—IIL 3
current 3
General | Voltage error compensation table of | ERDEEREMET—TIL 4
current 4
General | Voltage error compensation table of | ERDEEREMET—TIS
current 5
Design Parameter | Current Pl loop omega BiRtIHREAREIRE [Hz]
Design Parameter | Current Pl loop zeta ERHIHRBAZR
Motor Parameter | Pole pairs 8%t 45
Motor Parameter | Resistance (ohm) £ [ohm].
Motor Parameter | Inductance of d-axis (H) deq o292 VX [H].
Motor Parameter | Inductance of g-axis (H) qEhA o FY 2 X [H].
Motor Parameter | Permanent magnetic flux fiE=R [Wh].
(Wb)
Motor Parameter | Rotor inertia (kgm”2) 14— % [kgm”2].
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Renesas Flexible Motor Control 1) — X

% 3-15 Configuration Options #EA{E (rm_motor_current_h)

7T ars RA6GT2 RA4T1 RA6T3 RA8T1

General | Shunt type 2shunt 2shunt 2shunt 2shunt

General | Current control decimation 0 1 0 0

General | PWM carrier frequency (kHz) 20.0 20.0 20.0 20.0

General | Input voltage (V) 24.0 24.0 24.0 24.0

General | Sample delay compensation Enable Enable Enable Disable

General | Period magnification value 1.5 1.5 1.5 1.5

General | Voltage error compensation Enable Enable Enable Enable

General | Voltage error compensation | 0.477 0.477 0.477 0.477

table of voltage 1

General | Voltage error compensation | 0.742 0.742 0.742 0.742

table of voltage 2

General | Voltage error compensation | 0.892 0.892 0.892 0.892

table of voltage 3

General | Voltage error compensation | 0.979 0.979 0.979 0.979

table of voltage 4

General | Voltage error compensation | 1.009 1.009 1.009 1.009

table of voltage 5

General | Voltage error compensation | 0.021 0.021 0.021 0.021

table of current 1

General | Voltage error compensation | 0.034 0.034 0.034 0.034

table of current 2

General | Voltage error compensation | 0.064 0.064 0.064 0.064

table of current 3

General | Voltage error compensation | 0.158 0.158 0.158 0.158

table of current 4

General | Voltage error compensation | 0.400 0.400 0.400 0.400

table of current 5

Design Parameter | Current Pl loop omega | 300.0 300.0 300.0 300.0

Design Parameter | Current Pl loop zeta 1.0 1.0 1.0 1.0

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3

Motor Parameter | Inductance of d-axis (H) | 0.0013 0.0013 0.0013 0.0013

Motor Parameter | Inductance of g-axis (H) | 0.0013 0.0013 0.0013 0.0013

Motor Parameter | Permanent magnetic | 0.01119 0.01119 0.01119 0.01119

flux (Wb)

Motor Parameter | Rotor inertia (kgm*2) 0.000003666 | 0.000003666 | 0.000003666 | 0.000003666
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Renesas Flexible Motor Control 1) — X

*& 3-16 FEEHHAERA T a v

Configuration Options (rm_motor_speed.h)

T avs

RE

Common | Position support

B A A E IR

General | Speed control period (sec)

1R FE i 1 B #[sec]

General | Step of speed climbing (rpm)

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

General | Maximum rotational speed (rpm)

RRRE [rpm]

General | Speed LPF omega

EE LPF EHE K [Hz]

General | Limit of g-axis current (A)

qE#ER) I vk [A]

General | Step of speed feedback at open-loop

F—TUoN—THESTEERTY JHEHE
BT 288 %#H%TE)

General | Natural frequency

NELEREA TH—/\DOEHIREH

General | Open-loop damping

F—ToN—THZE D THIHOER

General | Flux weakening

55 O R Hll 1 D EAR

General | Torque compensation for sensorless transition

oY LAY Y EZHEOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
i—d—c

General | Selection of speed observer

REF TV —N\DOEFEERLET,

General | Control method

a2 bAa—)LARXOERPID or IPD)

Open-Loop | Step of d-axis current climbing

dEHERBFEMER Tv 7 [A/Imsec]

Open-Loop | Step of d-axis current descending

dBMERERERERX T Y 7 [A/msec]

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

qEERETERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T I —THIEE d BERESE [A]

Open-Loop | Threshold of speed control descending

d #ERIE T ERERMIREErpm]

Open-Loop | Threshold of speed control climbing

d BERIETEMERMIEERE [rpm]

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

T LAY B ZLIERR [s]

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

U9 L AHIEEY & A ATRERIHE
#) [deg]

RE(E

X

Design parameter | Speed Pl loop omega

EEFIEREREKEY [Hz]

Design parameter | Speed Pl loop zeta

R EHIHRBE R

Design parameter | Estimated d-axis HPF omega

d BEEEEEE HPF v b A TRIRE [Hz]

Design parameter | Open-loop damping zeta

F—TUN—TFELTHIMBEERE

Design parameter | Cutoff frequency of phase error LPF

RIHHERE LPF hy b A JEKE [HzZ]

Design parameter | Speed observer omega

HELFTH—\Hhy FA TEKES [Hz]

Design parameter | Speed observer zeta

BREA THF—N\BEFRHK

Motor Parameter | Pole pairs

Sk

Motor Parameter | Resistance (ohm)

£ [ohm]

Motor Parameter | Inductance of d-axis (H)

d#if 592 2R [H]

Motor Parameter | Inductance of g-axis (H)

QA V53R [H]

Motor Parameter | Permanent magnetic flux (Wb)

HAZR [Wh]

Motor Parameter | Rotor inertia (kgm#2)

1 F—> v [kgm"2]
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Renesas Flexible Motor Control 1) — X

% 3-17 Configuration Options #)&AfE (rm_motor_speed.h)

v A RAGT2 RA4T1 RA6T3 RA8T1

Common | Position support - - - -
General | Speed control period (sec) 0.0005 0.001 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 1.0 0.5 0.5
General | Maximum rotational speed (rpm) | 2400.0 2400.0 2400.0 2400.0
General | Speed LPF omega 10.0 10.0 10.0 10.0
General | Limit of g-axis current (A) 1.67 1.67 1.67 1.67
General | Step of speed feedback at open- | 0.2 0.2 0.2 0.2
loop

General | Natural frequency 100.0 100.0 100.0 100.0
General | Open-loop damping Enable Enable Enable Enable
General | Flux weakening Disable Disable Disable Disable
General | Torque compensation for Enable Enable Enable Enable
sensorless transition

General | Speed observer Disable Disable Disable Disable
General | Selection of speed observer Normal Normal Normal Normal
General | Control method - - - -
Open-Loop | Step of d-axis current 0.3 0.6 0.3 0.3
climbing

Open-Loop | Step of d-axis current 0.3 0.6 0.3 0.3
descending

Open-Loop | Step of g-axis current 1.0 1.0 1.0 1.0
descending ratio

Open-Loop | Reference of d-axis current 0.3 0.3 0.3 0.3
Open-Loop | Threshold of speed control 500 500 500 500
descending

Open-Loop | Threshold of speed control 400 400 400 400
climbing

Open-Loop | Period between open-loop to | 0.025 0.025 0.025 0.025
BEMF (sec)

Open-Loop | Phase error(degree) to 10 10 10 10
decide sensor-less switch timing

Design parameter | Speed Pl loop omega | 3.0 5.0 3.0 3.0
Design parameter | Speed PI loop zeta 1.0 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF | 2.5 2.5 2.5 2.5
omega

Design parameter | Open-loop damping 1.0 1.0 1.0 1.0
zeta

Design parameter | Cutoff frequency of 10.0 10.0 10.0 10.0
phase error LPF

Design parameter | Speed observer - - - -
omega

Design parameter | Speed observer zeta - - - -

Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3
Motor Parameter | Inductance of d-axis (H) | 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) | 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Permanent magnetic 0.01119 0.01119 0.01119 0.01119
flux (Wb)

Motor Parameter | Rotor inertia (kgm”2) 0.000003666 | 0.000003666 | 0.000003666 | 0.000003666
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Renesas Flexible Motor Control 1) — X

x 318 #BRA T3y

Configuration Options (rm_motor_estimate.h)

T avs

Motor Parameter | Pole pairs

A8t 80

Motor Parameter | Resistance (ohm)

1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#A 25052 VR [H]

Motor Parameter | Inductance of g-axis (H)

q¥A v F D8 R [H]

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

Openloop damping

FA—ToN—TFELTHIEHOER

Natural frequency of BEMF observer

FEBEEERESR RH(Hz]

Damping ratio of BEMF observer

SEETHERBERY

Natural frequency of PLL Speed estimate loop

hEHETE R EH EK#[Hz)

Damping ratio of PLL Speed estimate loop

B HEE RIBE R

Control period

REHEEE [sec]

% 3-19 Configuration Options #)EAfE (rm_motor_estimate.h)

v i 2 A RAGT2 RA4T1 RA6T3 RA8T1
Motor Parameter | Pole pairs 4 4 4 4
Motor Parameter | Resistance (ohm) 1.3 1.3 1.3 1.3
Motor Parameter | Inductance of d-axis (H) 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Inductance of g-axis (H) 0.0013 0.0013 0.0013 0.0013
Motor Parameter | Permanent magnetic flux 0.01119 0.01119 0.01119 0.01119

(Wb)

Motor Parameter | Rotor inertia (kgm*2)

0.000003666

0.000003666 | 0.000003666 | 0.000003666

Motor Parameter | Nominal current (Arms) 1.67 1.67 1.67 1.67
Openloop damping Enable Enable Enable Enable
Natural frequency of BEMF observer 1000.0 1000.0 1000.0 1000.0
Damping ratio of BEMF observer 1.0 1.0 1.0 1.0
Natural frequency of PLL Speed estimate loop | 20.0 20.0 20.0 20.0
Damping ratio of PLL Speed estimate loop 1.0 1.0 1.0 1.0
Control period 0.00005 0.0001 0.00005 0.00005
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Renesas Flexible Motor Control 1) — X

*x 3-20 EBRA T3y

Configuration Options (rm_motor_driver.h)

T avs

NE

Common | ADC_B Support

ADC B f#f:&ER

Common | Shared ADC support

ADC ¥ 17— RFES a1 —)LERER

Common | Supported Motor Number

HIHE— 2 BERTE

General | Shunt type BB A EER
General | Modulation method EIRAER

General | PWM output port UP

U7 v/IN\—F7—LR—FERE

General | PWM output port UN

UHn—7—7—LiKR— FRE

General | PWM output port VP

VT v/IN—F—LR— FRE

General | PWM output port VN

VHEO—7—7—LKR— FRE

General | PWM output port WP

W7 v/IN—F —LR— FRE

General | PWM output port WN

WHAO—7—7—LHR— FERTE

General | PWM Timer Frequency (MHz)

PWM % 1 < &K% [MHz]

General | PWM Carrier Period (Microseconds)

PWM &+ ') 7 #A [Micro seconds]

General | Dead Time (Raw Counts)

TY R4 LAY ME [Raw Counts]

General | Current Range (A)

BRBEE LD [A]

General | Voltage Range (V)

BERHELLS V]

General | Counts for current offset measurement

7ty FRERHEERK

General | A/D conversion channel for U Phase current

UHEBERBRE AD Fy o RILEE

General | A/D conversion channel for W Phase current

W HEREE AD F¥ U RILES

General | A/D conversion channel for Main Line Voltage

BEEERE AD Fv o RILEES

General | A/D conversion channel for V Phase current

W HHERKBE AD F¥ U RILEBES

General | A/D conversion channel for sin signal

sin (54 AD Fv¥ U RILES

General | A/D conversion channel for cos signal

cos EEHHE AD F¥ U RILES

General | Using ADC scan group

$hiEdBHADC ED 2 —ILDRT v Y
TN—THREERBLET,

General | A/D conversion unit for U Phase current

UEERKH ADC 1=y &S

General | A/D conversion unit for W Phase current

W HEREE ADC 1=y ES

General | A/D conversion unit for main line voltage

BiEEE#HRE ADC 1=vrEE

General | A/D conversion unit for V Phase current

V HEREE ADC 2=y BE

General | A/D conversion unit for sin signal

sin f§5#&H ADC 1=v+&ES

General | A/D conversion unit for cos signal

cos E5#&H ADC 1 =vtEE

General | ADC interrupt module

BYAHZRESE S ADC EVaA—ILES

General | Adjustment value to current A/D

B A/D FRAE{E(1shunt F)

General | Minimum difference of PWM duty

PWM T a—TsDi&x/NE(1shunt )

General | Adjustment delay of A/D conversion

ADC DR ZEIE(1shunt )

General | 1shunt interrupt phase

1shunt B ADC EI|Y) A A FEAEFE(UVW)

General | Input Voltage (V)

BHREEANIE

General | Resolution of A/D conversion

AID O U N\—R 3 fEEE

General | Offset of A/D conversion for current

ADaYIN—FARATEY F

General | Conversion level of A/D conversion for voltage

BEEZHBLANIL

General | GTIOCA stop level

E7—LEBLEEELAL

General | GTIOCB stop level

T7—LEIEELAN)L

Modulation | Maximum duty

PWMHRXTa1—T4«
Ty REA LEZBRWVEERXT1—T 4«

RO1AN6839JJ0111
2024.12.23

Rev.1.11

RENESAS

Page 55 of 75



KAMARRAE—F2DE Y LAXRY L

Renesas Flexible Motor Control 1) — X

Z= 3-21 Configuration Options #H#{E (rm_motor_driver.h) [1/2]

v A RAGBT2 RA4T1 RA6T3 RA8T1

Common | ADC_B Support Enabled - - -

Common | Shared ADC support Disabled Disabled Disabled Disabled

Common | Supported Motor 1 1 1 1

Number

General | Shunt type 2shunt 2shunt 2shunt 2shunt

General | Modulation method SVPWM SVPWM SVPWM SVPWM

General | PWM output port UP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_04 04 _PIN_09 _04_PIN_09 _01_PIN_15

General | PWM output port UN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_05 04 _PIN_08 _04_PIN_08 _06_PIN_09

General | PWM output port VP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_06 _01_PIN_03 _01_PIN_03 _01_PIN_13

General | PWM output port VN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_07 _01_PIN_02 _01_PIN_02 _01_PIN_14

General | PWM output port WP BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_08 _01_PIN_11 _01_PIN_11 _03_PIN_00

General | PWM output port WN BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT | BSP_IO_PORT
_11_PIN_09 _01_PIN_12 _01_PIN_12 _01_PIN_12

General | PWM Timer Frequency 120.0 100.0 100.0 120.0

(MHz)

General | PWM Carrier Period 50.0 50.0 50.0 50.0

(Microseconds)

General | Dead Time (Raw Counts) | 240 200 200 240

General | Current Range (A) 16.5 16.5 16.5 16.5

General | Voltage Range (V) 73.26 73.26 73.26 73.26

General | Counts for current offset 500 500 500 500

measurement

General | A/D conversion channel 4 0 0 0

for U Phase current

General | A/D conversion channel 0 2 2 2

for W Phase current

General | A/D conversion channel 6 4 4 8

for Main Line Voltage

General | A/D conversion channel - - - -

for V Phase current

General | A/D conversion channel - - - -

for sin signal

General | A/D conversion channel - - - -

for cos signal

General | Using ADC scan group 0 - - -
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Renesas Flexible Motor Control 1) — X

# 3-22 Configuration Options #EA{E (rm_motor_driver.h) [2/2]

T avs

RAG6T2

RA4T1

RAGT3

RA8T1

General | A/D conversion unit for
U Phase current

General | A/D conversion unit for
W Phase current

General | A/D conversion unit for
main line voltage

General | A/D conversion unit for
V Phase current

General | A/D conversion unit for
sin signal

General | A/D conversion unit for
cos signal

General | ADC interrupt module

General | Adjustment value to
current A/D

General | Minimum difference of
PWM duty

General | Adjustment delay of A/D
conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

24.0

24.0

General | Resolution of A/D
conversion

OxFFF

OXFFF

OXFFF

OXFFF

General | Offset of A/D conversion
for current

Ox7FF

Ox7FF

Ox7FF

Ox7FF

General | Conversion level of A/D
conversion for voltage

1.0

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

Pin Level Low

General | GTIOCB stop level Pin Level High | Pin Level High | Pin Level High | Pin Level High

Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375
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Renesas Flexible Motor Control 1) — X

34 ##ETZO— (JA—F¥—Fh)
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D
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3.4.2 BRHEEHZYAA (F¥ ) TRHAENYAH) NHE

( 50[us]/E £V A A AL 28R )

UR-WAB BRI

AVN—SBFEE R

BRA 7 IbRE
VIEERE H

[INACTIVE MODE]

SYSTEM MODE

[ACTIVE MODE]

(5t Bsh)

BRA T ByMEEE T THERR

EtHEET]

UVWAB ESR = dadlh BT 25 1 URR-WHEEFR A 7y MRl 28

El e ]

EERIRE

dod BE>UVWH BEE 2

EEREE

PWM duty &

PWML S RAE&TE

!< ®

S

3-8 BRHEHEAHIN Y AANETIO—F ¥ —
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3.4.3 FEEFIEEEY A NIE

( 500 [us] FEHAEIY A A ALTR >

RIFEERZELPFALIE

SEEELPFALIE

[5t $ep]

B % R ERHE 5T T HERD

(RtEET]

[ R 45 B ERE

oB iR HERE

dEH TS HERRE

A

FH R R ENFF AT

(& HI]

5 ot SR 0

v

3-9 FEHEHEAHINVAAREBEIO—F ¥ —
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344 BERREENYAAHNIE

BERBREEIYRAHRE, Yo TILYIT Dz T7IZE TS PWMHEARFDNA A VE—F U AHIEHEHST
HETBHENYAAHTT, TDI=&H. RE|YAAHNEDEITEIER R TIXEEZ PWM B AHFIENA A4V E—
FUORKEIZHE-TEY., E—2~ADHAEIEFELELTLET,

( BERARHE Y A NI )

POEGI Yk

BERRHELS—tvE

IS5—RT—HAtvk

POEGEIYAHZE1E

O

3-10 BAERRHENVAAMEIO—F ¥—+
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4. YTV IT ROz TOREHE
HUTILY T Rz 7 OBEEIZOVTHEALET,

41 7oz bOA UR—F
YTV T Iz T7IE. UTOFIET e2 studio T4 R— FTEFET,
1. File — Import

File | Edit Source Refactor Mavigate Search Project
New Alt+Shift+M >
Open File...

[} Open Projects from File System...

Recent Files ¥

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

Ctrl+S

ave All Ctrl+5Shift+5

Rename... F2
Refresh F5
Convert Line Delimiters To ¥
Print.. Cirl+P
[ Import.
Export...

Properties Alt+Enter

Switch Workspace ¥
Restart

Exit

4-1 T7AILA 21—

RO1AN6839JJ0111 Rev.1.11
2024.12.23 RENESAS

Page 62 of 75




KAWMABEREBE—2IDEHLARY FLFIE Renesas Flexible Motor Control </ 1) — X F

2. [Existing Projects into Workspacel #:&EIRL. [RANRZVEHV Y9I LET,

Select \
Create new projects from an archive file or directory. E A 5 |

Select an import wizard:

| type filter text |

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

2% Rename & Imnort Fristina C/C++ Proiect intn Workenace

42 A UiR—pFAZa—

3. AP Y R IF7ANERIRLET, FinshRE22&IYvITdHE, TADTY bHAS UR— &
*ng—a—o

& Import m] X

Import Projects 1
Select a directory to search for existing Eclipse projects. f: A
(@) Select root directory: | C¥work¥RAET2_MCILV1_SPM_LESS FOC E25 V100 ~ | E Browse... i

() Select archive file: Browse...

Projects:
RABT2_MCILV1_SPM_LESS_FOC_E25_W100 (C:¥work¥RAGT2_MCILV1_SPM_LESS_FOC_E2S_V100) Select All
Deselect All
Refresh
Options

[15earch for nested projects

[ Copy projects into workspace

[ Clgse newly imported projects upon completion
[J Hide projects that already exist in the workspace

Working sets
[ Add project to working sets New..
Sel
@ <Back Next it Cancel

4-3 7Oz bDA UR—F

42 EIFRETNYY
le2 studio L—H—X<v=a7IAMHA4 K (R20UT4204) 1 5B LTL &L,
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4.3

:E_

BaE.
(M

2

)

“)

)

DAYDREZ—F

42 #H#HBIF X 8 Y — )L [Renesas Motor Workbenchl Z{ERETICH U TILY I bz 7 ZEESE S
SEOFIETOHAVIRE— ST NTOCH FEEFTLET,

ZECEBRBAZ., F=XUty FRIEA V/\—2KR—FKLE®O LED1. LED2 IXHYTIREET., E—4 (L

FIELTWET,

AVR—BR—FLED RTILZRAL Yy F(SWN)EON 12T HEE—2MNEELET. FILRAYF
(SWNZEYYEZ DS LICE— 2 DEEGE/FLEZRYERLET, E—2HNERBICEELTLSHE
[FA VIN—FR—KFEDLEDI BNEKTLET, SDEE, 4 V=42 KR—KFLEDLED2 AHATLTL
HIGEEFEIS—INRELTLET,
E—SDEEARAZERT HHEE. 1 VN\—2KR—FEDRY 2 —LEHR(VR)THAELFET .

- R 2 —LIER(VR)EAICET : BEtE Y IZEE5

- R 2 —LER(VR)ZEICET : REETEIY (C[EER
IS—HARELEBE., 41 N\—42KR—FEDLED2AAAKT L., EEAEIELET, BERT 2=0IZF

A N—BHR—FD T ILAAL Y F(SWI)ZEOFF IZLF-ETT Y a XS yF(SW2)EMLTLFF&
LYo

EHREZRTIHEE1E. E—42DORENAFELELTNSILEEHEL. TELEROHE HZE OFF
IZLFET,
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4.4 E—AH3HIFERAFEZIEY—JL Renesas Motor Workbench J

441 WE

YTV T T TR, E—42 FlEBEFEZIE Y —ILIRenesas Motor Workbench] 1 —4H4 >4
7 —X(BlE/fELLiES. BEREERF)ELTHERALEY ., ERAAEG EDFHMIE Renesas Motor
Workbench 1—H—X<v=a27JL] #83RBLTLEEL,

E— A2 $|{HBIF 12 Y — )L Renesas Motor Workbench] [£#2t WEB U4 LU AFLTLEEELY,

oooooo

4-4 Renesas Motor Workbench #}\£8

E— A2 HIEEIFTIE Y —)L [Renesas Motor Workbenchl D{#ELYA

® v—LFA4ay VU LY—LEEHT 5,

@ Main Window @ MENU /A—h 5 [File] — [Open RMT File(O)] % E4R,
Ja< x4 kT4 ILE D srclapplication/user_interfacelics” 7 # LA RIZ3H S RMT T 7 A L EHHA
s

® "Connection”® COM THftEnrf-Fv D COM £ FEIRT 5,

@ #H1fI0 Select Tool M Easy £1=1& Analyzer R4 &5 1) w55 5,

® ’4.5.2 Easy #REIR BB £ 1=1374.5.4 Analyzer BEREIRERI Z TTICE— 2 2B S € 5,
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4.4.2 Easy HREER/EHI
Easy #REZHEAL. E—3ZRETHPELUTISRLEYS,

e 1—H4 % 7 x—RX% Renesas Motor Workbench FRIZEET %
@ “RMWUI’# ON 29 5,

(L Turn ON

E Reset : RMW UI
Position ()

= Ref speed [rpm]
EEd 0 2000
1500

1000

500

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

o E—A%MEESHED
@ “‘Run"R2 > #=#79,
@ S EELEE % ‘Refspeed’ RS54 ¥ TAHT %,

@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—HEEOFIE

o E—A%E{EIETES
@D “Stop"7RE U EHT,

(DClick “Stop” button

Ref speed
Start 3 4
Parameter Value 2 0 0 0
vdc [V] 242 I pm
Current control period [us) 50

-2400 2400
Speed control periad [us] 500 -

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

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

2ed 0

2000
1500

1000

500

4-8 TS5 —MBRDFIR
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4.4.3 Analyzer #HEFRZH—%

Analyzer 1—HA U2 T 1 —RAEABOANAER —EZR41ITRLET, 4B, ChoDEH~DA
H1EIL com_u1_enable_write [Z g_u1_enable_write L B C{EZZRAAREGEIZHIET 2 EHARBMEINE
T, =2L. )DMFF 5 NT-ZHIL com_ul_enable_write [CIKFELEFE A,

% 4-1 Analyzer #EEA D AZEH—E

T4 Eit) S

com_ul_sw_userif (*) uint8_t A—HYA B TT—RRA YF

0: Analyzerf§f 1:AR—F#ER (F7+IL 1)
com_u1_mode_system(*) uint8_t AT—hEE

0: RAFYTE—FK. 1:5VEF—FK, 3: Uyt
com_f4_ref speed_rpm float HEERE (#WA) [rpm]
com_u2_mtr_pp uint16_t ik
com_f4 mtr r float i Q]
com_f4_mtr_ld float dEf 5942 R [H]
com_f4 _mtr_Iq float QA VAV AR [H]
com_f4 mtr m float FEER [Wh]
com_f4_mtr_j float A4 F— v [kgm 2]
com_f4_current_omega float ERGIERERRERE [Hz
com_f4_current_zeta float EREIHRAERK
com_f4_speed_omega float HEFIHRERRKE [Hz)
com_f4_speed_zeta float HEERIHRRZREK
com_f4_e_obs_omega float FEEBEHERESEKE [Hz]
com_f4_e obs_zeta float FEEEHTERBEFRE
com_f4_pll_est_omega float MEHTEREEBKIE Hz]
com_f4_pll_est_zeta float MEHERBEREY
com_f4_ref id float A—TF U IL—THIHEE d BERIERE (Al
com_f4_ol_id_up_step float d BERBSENERTY S
com_f4_ol_id_down_step float d BERESERERTY T
com_f4_id_down_speed_rpm float d BERIERERE R ERE(HMA) [rpm]
com_f4_id_up_speed_rpm float d BRI S EMERERE(FWMA) rpm]
com_f4_max_speed_rpm float HERXBEEWA) rpm]
com_f4_overspeed_limit_rpm float RERBT S —EREMWA) rpm]
com_f4_overcurrent_limit float EFREBT S —REA]
com_f4_iq_limit float q BERRAMEA]
com_f4_limit_speed_change float EEESRKIERIE(ERA) [rad/s]
com_u1_enable_write uint8_t EHE SR

(g_u1_enable_write £[E] LEZEZAARBEICEZAHEF)
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4.4.4 Analyzer #RE1R/EH

Analyzer #Eex#FHL. E—2 ZRETHHZUTITRLET . #EE. B 4-4 TRI"Control Window”
T{TULVE T, "Control Window” D £#fil&. TRenesas Motor Workbench 1—H—X<v=a7JL] #38RBL
TLESLY,

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

o E—X%MEEIIED

@ “com_ul_mode_system”,“com_f4_ref speed_rpm”, “com_u1_enable_write’® [W?] fICFz v I N
ADTWB I ELEHRT D,
@ 15N EEEE % “com_f4_ref speed_rpm’® [Write] ##IZANT 5,
Q “Write'R% » &Y,
@ “Read’7h% % L TIHRA®D ‘com_f4_ref speed_rpm”,”g_ul_enable_write’d® [Read] % H2
Do
® MCURNDEHE~ARMEE S5, “com_ul_enable_write” [ZDTHEFE L=, "g_ul_enable_write”
ERLCIEZANT B,
® “com_u1_mode_system”® [Write[f#I<"1"% AHhT %,
@ “Write'R% » &Y,
@Click “Read” button  @@Click “Write” button @Check
Control Win
I m‘l Read II E\ Write | fil Commander (%) status Indicator
Variable List ~ Alias Name
Variable Name Variable Meaning Data Type Scale Base R? Rea W? Write N BWrite “1”
com_ul_mede_system | State management INTS Q0 Decimal ¥ 0 ¥ 1o
com_ul_sw_userif User interface switch INTS Q0  Decimal ¥ 0 ¥ o ®Write reference sPeed
com_f4_ref_speed_rpm | Speed reference (mechanical angle) [rpm] FLOAT Q0  Decimal & 2000 | % J2000
com_ul_enable_write Enabled to rewriting variables INT8 Qo Decimal ¥ 0 ¥ Jo
g_ul_enable_write Enable to rewriting variables(Read only) UINTS Qo Decimal ¥ |1 0

®Write(“0” Or “17)

4-9 E— X EIEDFIR

o E—HEELETED
@ “com_u1l_mode_system”®[Write]{#(Z"0"Z A 7T 3,
@ ‘"write'RE U ERT,

@Click “Write” button

Control Window /

m\ Read E\ Write i commander (%) status Indicator 4 One Shot

A1 EAENETEM  Variable List = Alias Name

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

T H 410 T4 BLOFIE

il BN |~
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e LtF->TLE-L (T5—) HZEDOUNE
@ “com_u1l_mode_system”M[Write]{# ("3’ A 1T 3,
@ ‘“Write’R% VEHRT,

@Click “Write” button

Control Window

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

VAR ERRETER  Variable List  Alias Name

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

B SLTE PR 3 Hmne fmdmfmmn bk INTO fa'sl Pimrimaall Wl L0 f | n

4-11 TS5 —EBROFIE

4.4.5 Tuner t4§E

Tuner #8E#{# AT B(Z1L. Renesas Motor Workbench MRt 3 3ET I 7ML, TIEHUTILY T+
DIFICRBEEINTLNS
[RABT2(RABT3,RA4T1,RA8T1)_MCILV1_SPM_LESS FOC TUNER E2S Vxxx] ZRWET,

Tuner #REDEAEIZDULVTIL. Renesas Motor Workbench 1—H—X<v = a7 IILZSBEELY,
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446 BIEREDEEH
B> FIJLY T ™97 T Renesas Motor Workbench D BEERE 2L ET HFIEEZRLET ., TET HE
[ZDULVTI%. T[Renesas Motor Workbench 1—H—X<=a7)L] Z8BLTLEELY,

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

#define MTR_ICS_DECIMATION (1)
(% o Tro &)

quefine ICS_BRR (1)

qerine TCS INT TODE )

e

4-12r_mtr_ics.h DIEIE

e Renesas Motor Workbench M@EEEHZREEFEE L TERT S
@ Main Window @ Clock ;8% > %38 L TfE#% 80,000,000 [ZZEET 5
(CDEIXEEL— % 1Mbps 5 10Mbps [CEE L f=1=H. T 74 /L MED 8,000,000 % 10 &L
THELNET, )
@ Connection ® COM THEfEFDF v D COM %FEIRT B

File Option Help
Connection
com v

Status Clock Setting u

4-13 Clock FRE DR TE

ERICKBT S5, BER—FOUtEY MRICBERISFIEZHEYRLTIESL,
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4.4.7

ELMAVRBESATSDERAE

HUTINY T 7 TRER—KRZELTICEIL b VEBEIES A4 TS5 1) ZALVT Renesas Motor
Workbench ST 5 FIEE TR LET,

e PC & CPU R— FD##:

@D CPUR—FK&PC%EUSBILYTZILEBMEREENL THERT S

s

o EILrAVEEERTOY
@ ICS2_RABT2.0 D&}

I

ERRID

5 D#fE(RABT2 921600bps D)

Resource
Builders
v C/C++ Build
Build Variables
Environment
Legging
Settings
Tool Chain Editor
C/C++ General
MU
Project Matures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

Settings

Configuration: |Debug [ Active ]

W) Tool Settings 3 Toolchain & Build Steps

(2 Target Processor
 Optimization
Warnings
(& Debugging
~ & GNU Arm Cross Assembler
(&2 Preprocessor
(& Includes

(@ Wamings
5 Miscellaneous
s B GNU Arm Cross C Compiler
(& Preprocessor
& Includes
(# Optimization
@& Wamings
(& Miscellaneous
~ B GNU Arm Cross C Linker
(£ General
2 Libraries

(% Miscellaneous

~ &) GNU Arm Cross Create Flash Image
(& General

~ 3 GNU Arm Crose Print Size
(2 General

~ | | Manage Configurations...

Build Artifact  [ii} Binary Parsers @ Error Parsers

Linker flags (-Klinker [option])

&

Other objects

Generate map

“${BuildArtifactFileBaseName].map”

[[] Cross reference (-Xlinker --cref)

@ 1CS2_RA6T2_Built_in.

4-14 1CS2_RA6T2.0 D& 72k

0EEHI D

[type fiter text |
Resource
Builders
~ C/C++ Build
Build Variables
Envircnment
Legging
Settings
Tool Chain Editor
(/Ce+ General
MCu
Project Natures
Project References
Renesas QE
Run/Debug Settings
Task Tags
Validation

Settings

Configuration: |Debug [ Active ]

B Tool Settings M) Toolchain #* Build Steps

(% Target Processor
(& Optimization
(2 Wamings
‘iﬂ Debugging
~ & GNU Arm Cross Assembler
(@ Preprocessor

Build Artifact

leré Binary Parsers €3 Error Parsers

Linker flags (-Xlinker [option])

Manage Configurations...

G

(@ Libraries
(2 Miscellaneous
~ B GNU Arm Cross Create Flash Image
(2 General
w 18 GNL Arm Cross Print Size
(& General

5 Inchudac
B Add file path X
. File:
|>rkspace_lo(:;'S-j?rojName}.-’sr(.l'ap|>li:alion.-'user_inle-fa(ef'ics.lCSz_RAﬁTz_Builr_in-o} ||
B Cancel Workspace... | | File system...

Generate map

| "${BuildArtifactFileBaseName}.map”

[ Cross reference (-Xlinker --cref)

4-151CS2_RA6T2_Built_in.o & &%
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® r_mtr_ics.n ® USE_BUILT_IN D{EZ 1 ICEET S

[=define USE_BUILT IN (1) |
#if USE_BUILT_IN

#define MTR_ICS_DECIMATION (1)

/* For ICS =,

#define ICS_BRR (21)
s#define ICS_INT_MODE (1)

4-16 r_mtr_ics.h DIEIE

e Renesas Motor Workbench ®@ER—L— FREZZEE L THEHRT 5
@ Main Window @ Option * = 21—\ 5 Baudrate Dialog TiE#% 921,600 [CEET 3
@ Connection ® COM THfHEFDF v D COM #:#EIRT %

File Help
Option Dialog

I# Baudrate Dialog
Connectio
COM
Status
4-17 Baudrate D& FE
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5. ZZFxXa1 A bk

RA6T2 ¥ )I—T 12— —XI=a 7L N—FDzT7#H (RO1UH0951)
RA6T3 Y )—T 1—H—X3=a7)L N—Foz7#H (RO1UH0998)
RAAT1 J)—T 21— —XI=a7)L N—FozT7#H (ROTUH0999)
RAST1 Y )I—T 21— —XI=a7)L N—FDzT7#H (RO1UH1016)
RA Flexible Software Package Documentation
KAMARBE—2D U H LAY MLEIE (7T 1) XL4HR)  (RO1AN3786)
Renesas Motor Workbench 1 —H#—X< =217/l (R21UZ0004)
Renesas Motor Workbench 2 4 v 2 X2 — k4 F (R21QS0011)
MCK-RA6T2 1 —H#—X<v=a17JL (R12UZ0091)

MCK-RA6T3 1 —H—Xv =217/l (R12UZ0114)

MCK-RA4T1 1 —H—X<v =27/l (R12UZ0115)

MCK-RA8T1 1 —H—X<v =27/l (R12UZ0133)
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RITRE
Rev. #17H R—o RA 2 bk
1.00 2023.5.23 — AR FEAT
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RO1AN6839JJ0111  Rev.1.11 Page 75 of 75

2024.12.23

RENESAS




BARCHERALEDIESEIER
CITR. YAAVRARLRKITERT S TEREOEEFE] (COVWTHALET, BHNOEALOERFEICOVTE. ARF2 AV FBEUTY

ZALTYITT—rEBRBLTIESL,

1. BHEIXE
CMOS HE D] Y KL OBISHBERBHILZ LN F T EEL, CMOS HRAIFBVWHERICL TS, — MERBIEZEL DS LHHY ET, BlRPR
FORIZIE, SHAHFRSIEALTOLEEMD FL—PIH DU —R, BEROREH., BT —ABEEFAL, AT TIRICET—
REBLTLLESD, TS3RAFUIREISRELEZY., HFEM-Y LEVTHEEN, £z, CMOS #HEERELZKR— FIZOVLTHRAKOEK
WELTLEEY,

2. BREABOLE
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ShTEBEERITEANHYES,

5. /Av7122o1T
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5Vin (Min.) ETOMERICEEEDESBIGER. RIEESIZRCIBIAHYES . ANLALAEEDEEEHESA. Vi (Max.) Md Vin
(Min.) £TOBEEZBEET Z2EBHMFICF v 20T/ A XGEPALBNESISEAL TS,

7. UY—TJF7FLR (FHMEE) 077 ERELL
JH—TF7 RLR (FHMEE) D7V ERERBELET, 7 FLREEICE., [FEOMEMERICHYR/TOATVNS UHF—T7 FLR (F1%
#) B’HYET. ChDOT7 FLRETIEALEEEDBEIIOVNTIE., RETEFELADT. 7P/ EALAVLESIZLTLESL,

8. HAMOMEIZONT
REORLGDIHAICEERS HHEE, HRRERILITVRATLAFBHABREEEL T EEW, ALTIL—TOISIVTHLRENES L 75y
DAAEY, LATOMNRE—VOMERZEICKY, BERHFHEOEET. HHE. BEI—D0, /A XWME. /1 XEHELENRLDHEN
HYUET, BEMESHRITEERT HHAE, BL2ORRBILICORTLIHERBEEREL T LE,
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AEHICRBINER, VI FYz7ELIVINSICEET IERIT. FEFRRIOBEN. CAGZHBETLIHIOTY, B, VI LIz T7H
FUINGICEHET 2EREFERT HHE. PEHROBERICEVT. BEHROEIE - DRATLERHCLESIL, ChoOFERICERLTEL-EE
(BEFFLEFE=ZBOWTIICELBELEAFET. UTRILTT, ) ICEL. H#E. —UZ0EEEEVEEA,
LHMUBFLEARABHICRHSNEERET 4. K. £, 7OJS5L ZLT) XA, CRAEBRGAZOEROERICER L THRE LIE=E0HH
. ZRETOMOMMMEEICHT IREFLEIASICET IPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEEFZESLDT
IEHYEEA.
L. RERCHEDSLUUHFLEFE=BOHHIE. ZHEETOMONMUEEEMNSHETIIOTEHY FEA,
LHRFEFMFAALEROBEA. WiE, B&FE, FIA. BRZOMOTAETSICHY. E=EREFORMOMNAICET IS5/t ANREL
HRBE. BARTM UV ARBOHKFS L URBEEEROBECENTIT>TLEEL,
LT E, EHELF—BE[HT. . RE. HE. UN—RIUPZTYVY,. FOM. FEDIERLENWTEEL, hHdHE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.
LE, SHBUSKOGRBEKEE MFEKE] LU BREKE] CHBLTEY., EREKEF, UTISRTARICHANMERSADE ZLEZER
LTHYFET,

BEKE . aVEa—4. OAHER. BIEWE. FHAMKIE. AVEE. RE. TEEM. —VFiLlE. EEXAO0Ry +F

EMEKE  EEE (BEE, EH. LM% . ERE (S5 . KFREEHE. SRERER I TLA, FERLHHEES
LR, T—2— FEICKYBEEME. Harsh envionment AITRREERL TS LD ERE, BiELEdS - SRICEEERIFTAEMEDOH S
SR - SRTL (EGHBEE. AMRICEOAAMERATIE0%) . L LAEZALYMEET2RESEIETNOH DM - VR TL (FHES
L. BEDHME. RFAFBORT L, MEEHEOATA, TS5V MEBIRAT L, BEERBES) (CEASNDIILEERLTHELT. Thoo
ARICERATILEFEBELTVERA, X, SHAEELTOVEVARICEHBUREZFEALLZIEICKYBEENELTEH, BHIE—VIZTDOE
FEEVERA
HoHFEERERE, SNBHENSDREME 100%RIESNTVEDITTEHY FEA. BHN—FIzT7/ VI Iz 7HRIZIFEF2Y
T4 RAENMEAAFNATNDEDEHYETA, ThIZTE- T, S#E. EF2 YT HEBUHFELFIRE (MRS FLESHBUSAERSATY
ZVRATLIZHTBARET VR - FREFRAZEAFIN. CNICRYFEA, ) ho4ELSBEEZASLOTEHY FR A, S, SHEUFE
FIFLHESNERINEZHOPE VAT LN, FELGHE. BB, VMILAR, FH. Nvx2J T2 0OWEFLEBETOMOFELRALT
B (THESBMERE] EVWET, ) L TEEEZTLRVILFRIALEFRA, BitE. BBERMBICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOOLNDIBYIZENT, AEHBLULSHN—FYII 7/ VI rIzFHIIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZZDOEFNERE LBV LORIEEED. BRFLEFIRTOVHEIRILITVEE A,
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