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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 X4 w9 2{KK

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 RSAMNDFSPav 7445 L—>a Y [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 RSA/A\DFSPa>27445L—Y 3y [2/3]

RO1AN6839JJ0110 Rev.1.10 Page 9 of 75
2024.1.23 RENESAS



KAMEAEREBE—2DEUH LARY ~LHIHE

Renesas Flexible Motor Control 1) — X

Settings  Froperty

g_adc0 ADC Driver on r_adc_b

APl Info v Scan Group 0
Self Diagnosis
External Trigger Enable
ELC Trigger Enable
w GPT Trigger Enable

GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 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 Selecticn

Start Trigger Delay

Scan End Interrupt Enable

Limit Clip Interrupt Enable

FIFQ 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

FIFC Enable

FIFQ Interrupt Enable

FIFQ Interrupt Generation Level
Scan Group 2
Scan Gronn 3

Value

OdoooooDooooooooDoRIDODQ

= M
2 &
S

]
Enable
Dizable
Disable
Disable
]

Enable
ADC1
]
Disable
Disable
Disable
Dizable
]

B 2-5ADC KSA/N\ODFSPa>v 7445 L— 3y [3/3]
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Renesas Flexible Motor Control 1) — X

| Properties

g_timer3 Timer, Low-Power (r_agt)

Settings
APl Info

Property

v Common

Parameter Checking
Pin Output Support

Pin Input Support

v Module g_timer3 Timer, Low-Power (r_agt)

v General

Name

Counter Bit Width
Channel

Mode

Period

Period Unit
Count Source

Output
Input
v Interrupts

Callback
Underflow Interrupt Priority

B
Al

Value

Default (BSP)
Disabled
Disabled

g_timer3

AGT 32-bit

0

[4) Periodic
500
Microseconds
PCLKB

[4) rm_motor_speed_cyclic
Priority 10

K 2-6 AGT KSA /XD FSPav 7445 L—>3Y
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Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings  Property

APlInfo | ¥ Common

Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source

» Module g_timer0 Timer, General PWM (r_gpt)

w General
Mame
Channel
Mode
Period
Period Unit
v Cutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Qutput Enabled
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

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

[=¢
3
i
=

e
.

&) Triangle-Wave Symmetric PWM
) 50
&) Microseconds

s ]

=)
[

&) Pin Level Low

POEG Channel 3
SetHIi Z
Set Hi Z

& 0O

oo

240
240

BB

oo

(5 Enabled

PBO4
PBOS

X 2-7GPT FSA4/\OFSPa> 7445 L—>3>
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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)

2-8POEG FZA4/\MFSPav 749 L—>3Y
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2.2.3.2 RA4T1
(1). AID 3 >/5—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(wW). BLUA UN—2BREEE (Vi) & EEEEERE(VR)Z.
TSN RAFYUE—F] TRAELET(N—FY 7 b AZEERA).

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

(2). EHEENFRHARZ 1< (AGT)
1[ms]A o3 —nNILBATELTEHERLET,

(3). LA PWM &4 < (GPT)
FrrI)L1, 2. SOPWMHEAMEE—FZFEALT. Ty FAAA LRFEOHEAZTVET,

(4). GPTAAR— 72 Ty k4 x—TJL (POEG)

BERRLE (GTETRGB fiF D Low LAJLERLERE) [ PWM HAGFZE/NA A E—F VD ZREITL
F9,

2-9FSP X% v U £KK
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Renesas Flexible Motor Control 1) — X

Settings
APl Info

g_adc0 ADC (r_adc)

v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General

MName

Unit

Resolution
Alignment
Clear after read
Mode
Double-trigger

Input
v Interrupts

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

Extra

Value

Default (BSP)

Single Scan
Disabled

GPT1 COUNTER UNDERFLOW {Underflow)
Disabled

Group A cannot interrupt Group B
rm_motor_driver_cyclic

Priority 5

Disabled

Disabled

Disabled

B 2-10ADC KRS A /XD FSPav 7445 L— 3> [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

E 2-11ADC KRS A4 /ADFSPa> 7445 L— 3 V[2/2)
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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 FSA/N\DFSPa> T4 L—2aY
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Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

- Settings  Property
API Info | ¥ Common
- Parameter Checking
Pin Qutput Support

Write Protect Enable
Clock Source
w Module g_timerQ Timer, General PWM (r_gpt)
v General
MName
Channel
Mode
Period
Period Unit
v QOutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Qutput Enabled
GTIOCE Stop Level
Input
» Intermupts
~ Extra Features
v Output Disable
» Output Disable POEG Tngger
POEG Link
GTIOCA Disable Setting
GTIOCE Disable Setting
» 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
Interrupt Skip Count
Skip ADC Events
Extra Features

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer0

a1

& Triangle-Wave Symmetric PWM
& 50.0

4 Microsecands

50

il True

il Pin Level Low
3l True

il Pin Level High

POEG Channel 1
Level Low
Level Low

Trough (triangle)
1

None

& Enabled

2-13GPT FSA4/\OFSPa> T4 L—23aY
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KAMABRBEE—2DE S LARY ~LHE Renesas Flexible Motor Control < 1) — X F

g_poegl Port Output Enable for GPT (r_poeg)
Settings ProPerty Value
APLinfa,| ™ “ommon
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 Polarity Active Low
GTETRG Moise Filter PCLKB/S32
v Intermupts
Callback g_poe_overcurrent
Interrupt Priority Priority O (highest)

2-14POEG KS A4/ XD FSPav 7445 L—>3 >
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KAMEREE—2DE S LARY ~ILE|E Renesas Flexible Motor Control < 1) — X F

2.2.3.3 RABT3
(1). AID 3 >/5—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(wW). B&LUA UN\—2BEEE (Vi) & EEEEERE(VR)Z.
VTN RFY E—F] TRELET(N—F27 ) HZEFER),

ADZEHIIGPT ALY PR MEREZFERALTGPTO7 U4 —2J0—(PWM O4) & EE L TENME
SETLET,

(2). EHEEBENFRIARZ 1< (AGT)
500 [us]f B —NILBATELTERALEY,

(3). A PWM &4 < (GPT)
Frr)L1, 2. SOPWMHEAMEE—FZFEALT. Ty FAAA LRFEOHEAZTVET,

(4). GPT AR—F7Y T A R—T )L (POEG)

BERRLE (GTETRGB fiF 0 Low LAJLEREEE) (X PWM HARFZE/NA A E—F VD ZRIREITL
F9.

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 2% v U £{kK
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KABARRAE—FDEHY LARY L

Renesas Flexible Motor Control 1) — X

g_adc0 ADC (r_adc)

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

settings
APl Info

Mame
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger
» Input
v |nterrupts
Mormal/Group A Trigger
Group B Trigger
Group Prionity (Valid only in Group Scan Mode)
Callback
=can End Interrupt Pnionty
Scan End Group B Interrupt Priority
Window Compare A Interrupt Prionity
Window Compare B Interrupt Priority
» Extra

Value

Default (BSP)

g_adc0

0

@ 12-Bit

{® Right

On

Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B
rm_mator_driver_cyclic

Prignity 5

Disabled

Disabled

Disabled

2-16 ADC KSANRDFSPav I 445 L— 3> [1/2]
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g_adc0 ADC (r_adc)

. Settings  PTOPerty Value
| APt v Module g_adc0 ADC (r_adc)
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

DDDDDDDDDDDDDDDDDDDDDDDDHHDHDH

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

2-17ADC FZA4/\NDFSP Y749 L—2 32 [2/2]
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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 FSA4/\OFSPa> T4 L—23aY
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KABRPAE—2DE Y LARY ML

Renesas Flexible Motor Control 1) — X

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
» Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB 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

il Pin Level High

POEG Channel 1
Level Low
Level Low

& 200
& 200

None

0

None

& Enabled

2-19GPT FSA4/\ODFSPa> T4 L—23aY
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g_poeg0 Port Output Enable for GPT (r_poeg)
Settings  Property Value
APl Info | ¥ Common
Parameter Checking Default (BSP)
+ 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)

2-20POEG FZA4 /XD FSPav 7449 L—Y3 >
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2.2.3.4 RA8T1
(1). 12 Ew k AID 3 >/\—% (ADC12)

U MBEifR(u). VHEER(Iv). WHER(wW). B&LUA UN—2BIREEE (Vi) & BEEEERE(VR)Z.
(VT NAFXYE—F] TAELET(N—FOz7 Y HEFER),

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

(2). IKEEEHEREAEZ2 1< (AGT)
500 [us]4 Y2 —N\ILAATELTEHERALES,

(3). JAAPWM %4 < (GPT)
FrRIL5, 2. 3DHEHPWMHNEMEE—FZFERALT. Ty FEM LFZODHEAZITVET,

(4). GPTRHKR—Fr7I + Ty b4 2—T )L (POEG)

BEREHE (GTETRGA IiFO® Low LAJLIERHE) (& PWM HAOmFZE/NA 4 v E—F U RIRREICL
F9,

HALGomman Stacks &) N Stack =

2-21 FSP R % v £4kH

RO1AN6839JJ0110 Rev.1.10 Page 26 of 75
2024.1.23 RENESAS
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Renesas Flexible Motor Control 1) — X

| Properties

g_adc0 ADC (r_adc)

Property
v Common

Settings

APl Inf
e Parameter Checking

v Module g_adc0 ADC (r_adc)

~ General
MNarme
Unit
Resolution
Alignment
Clear after read
Mode
Double-trigger

Input

~ Interrupts
Normal/Group A Trigger
Group B Trigger

Group Priority (Valid only in Group Scan Mode)

Callback

Scan End Interrupt Priority

Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority

| X
. = "

. 3

Value ~

Default (BSP)

g_adcl

0

(&) 12-Bit
(&) Right
On

Single Scan
Disabled

GPT5 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B
rm_motor_driver_cyclic

Priority 5

Disabled

Disabled

Disabled v

® 2-22ADC KSA /RO FSPav 7445 L—>3Y [1/2]

RO1AN6839JJ0110 Rev.1.10

2024.1.23

RENESAS

Page 27 of 75
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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 FSANDFSPaY I 445 L— 3> [22]
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Renesas Flexible Motor Control 1) — X

g_timer3 Timer, Low-Power (r_agt)

Settings JONRTA
v Common
1
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
w [nterrupts
Callback
Underflow Interrupt Priority

Default (B5P)
Disabled
Disabled

g_timer3

AGT 16-bit

0

(&) Periodic
500
Microseconds
PCLKB

(&) rm_motor_speed_cyclic
Pricnty 10

224 AGT KSA/INDFSPaY 7445 L—>3y

g_timer0 Timer, General PWM (r_gpt)

Settings J0IT 4
~ Common
Miste Parameter Checking
Pin Qutput Support

Write Protect Enable

v General
Name
Channel
Mode
Period
Period Unit

Qutput
Input
Interrupts

w Extra Features

~ Output Disable

POEG Link

GTIOCA Disable Setting

GTIOCB Disable Setting
~ ADC Trigger

Output Disable POEG Trigger

v Module g_timer0 Timer, General PWM (r_gpt)

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

Default (BSP)
Enabled with Extra Features
Disabled

g_timerQ

B

(&) Tniangle-Wave Symmetric PWM
& 500

(&) Microseconds

POEG Channel 0
SetHi Z
SetHi Z

(& Enabled

2-25GPT FSA/NDFSPaY 7445 L—3 Y
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g_poeg0 Port Output Enable for GPT (r_poeg)
Settings 074 -
+ Common
ARl infe Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
w Trigger
GTETRG Pin [«]
GPT Qutput Level O
Oscillation Stop O
ACMPHSOD O
ACMPHS1 O
Mame g_poegl
Channel 0
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
w Interrupts
Callback g_poe_overcurrent
Interrupt Prionty Priority O (highest)
2-26 POEG K54 /\®FSPa>v 27445 L—>3 Y
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Renesas Flexible Motor Control 1) —XH

23 VI b THERK

2.3.1

VIO T7 - T7AILIER

JIRIDITDIANEFET7FAINEREFTRICRLET .

R 26 VI b T I7HILEHER[/2]

PEIIZ YIITAILE T7ANL -k
ra_cfg BEEBROaAV T4 T VS
ra_gen HEBERDOL DR 2 REE.
A UEHE
ra arm CMSIS Y—Xa—F
board R— FELEREEERE
fsp/inc/api bsp_api.h BSP APl %
r_adc_api.h AD AP| E%
r_elc_api.n(RA4T1,RABT3,RA8T1 MH) elc APl %
r_ioport_api.h I/O APl 2%
r_poeg_api.h POEG APl E%

r_three_phase_api.h

3 # PWM APl %

r_timer_api.h

24T API EE

r_transfer_api.h

T2 APl B &

rm_motor_angle_api.h

AE APIEX

rm_motor_api.h

E—4 APIESE

rm_motor_current_api.h

EFEIE APl EZ

rm_motor_driver_api.h

E—F2 F54/% API E&

rm_motor_position_api.h

B HIfE APl E &

rm_motor_speed_api.h

HE APl E&

fsp/inc/instances

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

AD BEEE

r_agt.h

AGT B EEZ

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

elc BE:EEE

r_gpt_three_phase.h

31 PWM BEEZ

r_gpt.h GPT BEE=
r_ioport.h /0O BEEEE
r_poeg.h POEG B&EEZ

rm_motor_current.h

Bt EE R

rm_motor_driver.h

E—2 FSAN\BEER

rm_motor_estimate.h R HE T AL IR R E T 2
rm_motor_sensorless.h U L RSB EE &=
rm_motor_speed.h REBEESR
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Renesas Flexible Motor Control 1) —XH

£ 27 VI b7 I+ ILETHER[2/2]

T+ H$ITTHLE 74 )
¢l
ra fsp/lib 4T3V I774)
fsp/src bsp BSPEET A LA
r_adc_b/r_adc_b.c(RAGT2) AD FZ 4N
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT FS 4\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 D &) elc FZ 43
r_gpt/r_gpt.c GPT FZ 4/
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM FS 4\
r_ioport/r_ioport.c /0 K5 AN
r_poeg/r_poeg.c POEG K54/
rm_motor_current/rm_motor_current.c ERHNE K Z 4\
rm_motor_current/rm_motor_current_library.h BREES 1 TS API
E&E
rm_motor_driver/rm_motor_driver.c E—FFSa4N
rm_motor_estimate.c AEHEE TN
rm_motor_estimate_library.h AEHEESA T API
T
rm_motor_sensorless.c LY LRE—R FSA
N
rm_motor_speed/rm_motor_speed.c REFIE RS A8
rm_motor_speed/rm_motor_speed_library.h BEHRES4 TS API
EE
src application/main mtr_main.h , mtr_main.c dA—HY AL UBEE

r_mtr_control_parameter.h

HENS A -2 ER

r_mtr_motor_parameter.h

E—ANTA—EEE

application/user_interface/ics

r_mtr_ics.h, r_mtr_ics.c

Analyzer Ul B:ER#E =

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

Y—ILRBESATSY

ICS2_RA8T1.h
ICS2_RABT2.0,ICS2_RA4T1.0,ICS2_RABT3.0, |Y—IFABEEEESR
ICS2_RA8T1.0
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2.3.2 EOa— LR
HBUTILYITRYITTFOEDS2—ILERER 227 I2RLET,

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)

K 2-27 TS a1— LR
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YIRHY9TTARYSY
RKORTLDY I bz 7EREHETERICRLET,

R 2-8 EUHLARY MLEIEY T b9 o 7 EREH

IEH

kS

w7 =

Y ~ILHIE

E— 3 HlERR/AFLE

SW1DLARJLIZKYHTE
# =X Renesas Motor Workbench h 5 A 71

[E SR F HEAB L B AR H

oY LR

ANEE

DC 24V

A0y REIRE

RABT2: 240 [MHz]
RAGT3: 200 [MHz]
RA4T1: 100 [MHz]
RA8T1: 480 [MHz]

F ) 7 (PWM)E R

20 [kHz](F+ ') 7 E# : 50 [ps])

TYREAL

2 [ps]

HEEH(ER

RABT2: 50 [us]
RABT3: 50 [us]
RA4T1: 100 [us]
RA8T1: 50 [us]

FEERE - (L&)

RABT2: 500 [us]
RABT3: 500 [us]
RA4T1: 1000 [us]
RA8T1: 500 [us]

[B] 8753 B 6 BF CW : 0 [rpm] ~ 2400 [rpm]

CCW : 0 [rpm] ~ 2400 [rpm]

f=f2 L. 500 [rppmATFILEEA —TF v )IL— T TERE
& 51 R E A EIRE EFRHIEZR : 300 [Hz]

REHER : 5 [Hz]
FEETHTESR : 1000 [Hz]
HEHER : 50 [Hz]

A SRBILERTE

Si#f L)L | Optimize more(-02) (¥ 7 4 )L M)

fREEF LN

LTOWTADDOEHEDR., E—4HEMEESE A6 R)EFETI T4 TI12T 3
1. BHEDERA 3.54(=1.67*sqrt(2)*1.5) [A| £ BB(EFREIHE L TER)
2.4 UIN—Z BIREEH 60 [V]ZB:E(EFHIHEH TIZELR)

B A UN—F2BREEH 8[VIRFE(EFRHEE L TIZEER)
4. [EERERE A 4500 [rpm] % kBB (B R H B #A T2 B547)

SR D DBERREESEHRE LI5S, PWM EHAmFENAA VE—F U RIZT B
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25 FNYrHEEIRGL
BUTLYIT Iz 7THEALTVSEIVAH EBEIEMNZ FRISTLET .

& 2-9 E|YAHESEIRA

Bl Y AH BEE g
LR
15 Min
14
13
12
11
10 AGTO INT
HEHIEIE YA NE
9
8
7
6
5 ADCO ADIO(RAGT2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5E T B Y A K (BIFRHIEE Y A HALIE)
4
3
2
1
0 v POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
Max POEGO EVENT(RAST1)
BEREEEDYAH
Allocations
Interrupt Event ISR
] 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 &lYA#aAV 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 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr

2-29 RAAT1/RABT3 FSP &lYA# VT4 L—a Y

Allocations

Interrupt
0
1
2

Event ISR

AGTO INT (AGT interrupt) agt_int_isr
ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
POEG1T EVENT (Port Qutput disable interrupt B) poeg_event._isr

2-30 RA8T1FSP ElYRAHATIV T4 L—3 Y
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3. ®lfEY 7 bz 7EREA
RKORTLOHEEERRIZOWVWTEHRBALET,

3.1 HEASE
311 E—4iEFELE
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,

3.1.2 ADZif
(1). E—XEEEREETE
E—4Z OEEREEESEIX Renesas Motor Workbench MDA A E=1E VR1 O AE(TFOJE)%E

ADZEMTHEIZE>TRELFET, ADEHMENT-VROERKX, UTDORDELSIC, MERFEEHERE
ELTHEALEY.

x® 3-1 EEERERTEOLRL

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

2). 41 N—SBRERE

UTODRDESICA VN—SBREEZRELET ., TRAEDEHLAERT - BEETHRE(EERILPWM
FL)FERALET,

32 AVN— 2 BREEOLE R
L
(A =S BIREE : AID EHIE)

IHH

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

(3). UM, VH. WHER
UTORDESIZ, UM, VHE, WHERZRAELZEY.
& 3-3U. V. WHEROEHL

L
(U#E. VH#. WHET : AD ZiE)
-8.25 [A]~8.25 [A] : 0000H~O0FFFH *
B fE=(3.3V—1.65V)=(0.010hm x 20)=8.25A

IHH

U#l. VA, WHER
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3.1.3 ZiH
RKORTLTIE, E—F~ADANBEF/NILARER (PWM) [TK>TERLET, KAED2—ILTIL,
PWM Duty Lk DEHFTWET, Fi=. EEFMAREFLF L1012, TREToLFEEFHATEETS,

(@) EFKRKZER
EREMZLUTOELSIZEELET,

m_L
E

m:ERE VESEER E:AUN—48REE

(b) ZEREANY FILVEER

KABMBRHBAE—2DOANY FLHEICENT, —RUICHEDEHBEEIETERXEZXRRICERLET,
ECHN, ZDEFPWMERD-ODOERKELTEAT SE. ERICE—ZICHMENLIBEEDA >
N—EABREFEICHT HFIEEFARSHRMEAEERE TRKA86.7[%]EE>TLEVNEY ., £ T, TRk
HAFIICRBEEERENZRELF/MEDOTEZRELHL. ThoZHHELEFENOBELEZLOD
EERRELTHERLEY ., TORRE. TRAKOKRKIRIEL/ 2MELAY. REBERZZOEFICEEF

BEX100[%|ELTY FT,
Vi V. 1
V=V |+av|1
V! V. 1

AV = — e Y= max(V, Vo, W} Vi = minV, V. %)

VoV, V, UV.W HEBEHESE
VL,V VL PWM A RA U VW HHEEHESEZE K

FREmMZLUTOLIICEELET,

V’
E

m: 2R Vo PWMARMMEETRS  E @ A v/ 3 — 2 RSB

m:
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Renesas Flexible Motor Control 1) —XH

3.1.4 HREEB

K 3-1I12HYTIY T I T7ICEFTHREBBRZRLET, Y2 TILY T oz 7TlE, TSYSTEM

MODE] ISk WIREZEELZEY.

POWER ON/
RESET

SYSTEM MODE

e

[RUN EVENT]

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

31 HLARY MLFEIEIY 7 b7 OKREEBE

(1) SYSTEM MODE

SRTLEMEREERLET, F41R2 + (EVENT) OHFEICLY ., RENBBLET, VATLA
DEEIREEIX. E—2ERENEL (INACTIVE) . E—4EE) (ACTIVE) . E&JIKEE (ERROR) AHlY)

i-g-O
(2) EVENT

% SYSTEM MODE H[Z EVENT B %4£d 5 &, TD EVENT [>T, YA TLEERKENER 3-1
FORDOKIZERLET, EEVENT OREEZERITREALYET,

= 3-4EVENT —E&

ARV A

RAEZER

STOP

A—HY—REICEYRELET

RUN

A—HBEICKYRELET

ERROR

VATLNEEEBRH LI EEITRELFET

RESET

A—H—BEICKYREELFES
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3.1.5

BBV IE
BTNV T b7 ORBFEATERLETS, dBHER. qBMER. RETNTIOERELZEET D

ISHIZ&>TE—F#a> rO—)LLTLET,

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

t[s]

0 >
Speed reference [rad/s] | } t[s]
|
Target speed reference e e bbb ‘r ————————————
Reference speed threshold 77777777777}7 77777777777777777777777777777777 }
for sensorless switch control } \
| |
| |
| |
1 1 .
0 > y >
Sensorless Switching Transition t[s]
32EUHLARY MLKEIEIY 7 bz 7 DIEBFHEIEHAR
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3.1.6 {REEHLEE

AVATLTIE, UTOIS—REZHL, TAETNDOSEICRABLEHEZEREL TOEY, REHEEEIC
BHLHHREMEER 3-5 5B L TS,

-BAERIT—
BERIS—IEIN—FITF7RUOYVIFIDT7THRATHRESINET,
N—FOzT7hoDRIAFLEST BEREL) I2&Y. PWM H HiHEF % Low HAOKEIZLET,

F-. BEREREAHTUME, VHE. WHERZEHL., BFR BER) I v MEZHEA) ZH&ELT
H#I:\ EF%IL‘.FJLL/QE?- (\/7 F@I?*ﬁﬂj) o

-@%EI%—
ERAMTA L A— S BRETFERL. BEE GBEEY S v MEZEB) £HE LI,
SBELLL 57, BER )< N ELREARORAEOSES R LT L ETT

EEEIS—
BEEXEREAHTA VN—42BRETZEHRL. EEX (BEXY Iy MEZ TR -=15E) #RE LT
BIC, BEFELELET, BEXY S v MEIRHEEBROERENDREEFZEEL THELZETT,

- EEEET S —
EEEEERAATEEZEERAL. ZEY Iy MEZBEBLEES., BRFLLET,

& 3-5 BUART LREWRERTEE

I5— R fiE BHREAH
BERITS— BERY 2 v ME [A] 3.54 | EiRHIEEEA
BEETS— BEEY T v ME [V] 60 | ik il E #A
EEEXETS— EEEY = v ME [V] 8 | B il fEE #A
EEEET S — EEY 2y ME [rpm] 4500 | i il B £A
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317 AD +YAH
AD FYHERFXY U TINL—TDEAZIVTERLET,

Timer start
¢ 50us R
Carrier cycle
ADC trigger ADC trigger ADC trigger ADC trigger
from GPT from GPT from GPT from GPT
Scan 0 Scan 0 Scan 0 Scan 0
AD conversion AD conversion AD conversion AD conversion
. Motor control Motor control Motor control I Motor control
Motor control routine
Scan 1 Scan 1 Scan 1 Scan 1
AD conversion AD conversion AD conversion AD conversion
- - 1y
v
33AD NUAERA =Y
Timer start
¢ 50us R
Carrier cycle
ADC trigger ADC trigger
from GPT from GPT
Scan 0 Scan 0
AD conversion AD conversion
. Motor control Motor control
Motor control routine
Scan 1 Scan 1
AD conversion AD conversion
100us

3-4AD FHBA 51 EIBEIE)
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32 BUHLAAY MLKIEY T bz 7R
TUYLARY bLHIHOHE IOy SRERLES,

,-- Speed control Process -~ pm—————— Carrier Interrupt Process = ———-——-—-< N
‘
| P * |
| i 1 + vy v Vv, |
. i \ | dq Voltage | 4]
! ¢ P T VT 1 | Current A V_:> error i’p PWM ! M
1 Ig7=0 ——>»0 I Iq* + A = Compen [y, ] \
H | | PI a Voltage Ly UvWw &v’ sation o+
| Open-loop to Sensorless w : + Limit -satl T |
. o
! Switching Control TF--=- : ) iqA idA Vg Vg** ) : :
1 K & & q 1 ! 1
| | ! Decoupling \
| | : Control |
! ' i KA A |1 e '
1 ig*| ia*[ w*] i u
| Hol o - 1 *—tdq /|« |
l : ! iq M |
1 1 ! N uvw|< 1
: * : N + Va'| Vel :
] w T 1y ® ’T. |
1 e L ~ |
! N € o o o e e e Weomp |\ Y VYVyY !
I Vo I
| Openloop H €q | BEMF |
| Damping ob |
| Control | : server :
! |
| H ! |
| — ! e |
L | ©q
: T |A9 :
—————,rererir A P A rrrAr A m m ———— 7 M _____ R4
3-5 LY LANY MLHIEBIE T 0y o B(F— T v IL— THl#EE)
o Speed control Process - T Carrier Interrupt Process --------------
\
| b .
: i | Idl ! N ‘: Vd dq ﬂ, Voltage %}
It Speed > Flux-. ' jox ! Current Svk h} CS;:;n =
: Pl weakening : q' | > Pl + - q VlcjiI:igte Ly uvw h’ sation i’b
| H |
] A oA *k ok
| WpF WLpF T iq 'dT : ! la la Va i e:
: T X Decoupling
H : ) Control
: : — | FAFX : 9
ig*| g w >
! Speed : ! . = . dq
! LPF ! ! .
: 1 : lq
| : N uvw
1 \ Vq'| Vg
\ | | 9 vV VVY
| | |
| ! : w | Angle & Speed | A0 BEMF
] T Estil < Observer
| | |
| ) |
R / N e e e e e e e e e e e e e e o e e e o o e o e e e e o e o e e e e e e
B 3-6 oY LARY MLGIEMEES T 0y U B(t o4 L RHIHEHE)
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x 3-6 ERHIEHEAME Y AHBEBARTEK—E(1/4)

T74IL%A

E#%

PRSI

mtr_main.c

mtr_callback_event

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

oY LREEHI—ILINY Y
Bk

rm_motor_sensorless.c

rm_motor_sensorless_current_callback

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

Hh: %Gl

BEHBOHE A EERFED
ABIZEHRE

RM_MOTOR_SENSORLESS_ErrorCheck

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

H: fsp_err_t/ BAMETHER

IS—FxIvy

rm_motor_sensorless_copy_speed_current

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

HA: &L

REHENT—2ZERAA
F—ARZaEF—

rm_motor_driver.c

rm_motor_driver_cyclic

A A : (adc_callback_args_t *) p_args
[ A=Wy DEBNS A= T—4
HAh: &L

E—RKSq4Na—)LNvH
BA%

rm_motor_driver_current_get

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

HAh: %L

AD ZH}T—42 WG FRER
& BHREE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

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

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

Hh o fsp_err_t/ BASREITHR

BRA 7y MEZRIE

RM_MOTOR_DRIVER_PhaseVoltageSet

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

(float const) u_voltage / U 8 EE

(float const) v_voltage / V &

(float const) w_voltage / W #EE

HA o fsp_err t/ BA%EITHRE

PWM 72 —7 « S EADRE
Er—82HE

rm_motor_driver_modulation

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

HA: &L

PWM ZEHDEST
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x 3-7 ERHIEHEAYE Y AHBEBARTEE—E(2/4)

rm_motor_driver.c

BUR
(const float *) p_f4_v_in/ AW=MHEE

(float *) p_f4_duty out/ HAT 1 —F«
HAh: %L

T74IILA R4 PUEEL S
rm_motor_driver_mod_run AN=HEEISGTa2—T4
A A : (motor_driver_instance_ctrl_ t*)p_ctrl/ E—Z KSA /N4 VR | ALY %EHE

rm_motor_driver_set_uvw_duty

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

(float) f_duty u/UMT a1 —T«

(float) f duty v/V#Fa1—T 4

(float) f_duty w/WHTF1—F+«

H o fsp_err_t/ BAMETHER

PWM T 21— 1 &

Xa
i3

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t*const)p_ctrl/ E—2 FS4/\a>
o—)Javy

(motor_driver_current_get_t * const) p_current_get/ BT —4
Hh o fsp_err_t/ BASREITHR

#EFR. Vdc. Va_max T—4
EES

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
I A=y YBEBUST A =2 T—4

HA: &L

ERHEEREE

RM_MOTOR_CURRENT_ParameterSet

A A : (motor_current_ctrl_t * const) p_ctrl / EFREIEEEARA 4
(motor_current_input_t const * const) p_st_input/ 4 > 7 FEF
T—4

HA: fsp_err t/ BASIETHR

BREBANT—5 £HE

RM_MOTOR_CURRENT_CurrentSet

A7 : (motor_current_ctrl_t * const) p_ctrl / BRI EHEEAR A >4

(motor_current_input_current_t const * const) p_st_current/ 4 > 7y
FERT—42

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

H: fsp_err_t/ BAMETHER

dq MOBEREBEDT— 4 &
B

RM_MOTOR_CURRENT_CurrentGet

A7 : (motor_current_ctrl_t * const) p_ctrl / T FHIEHE SRR S >4
(float * const) p_id / BXf& L 1= d BRERA~ADRA >4

(float * const) p_iq / Bf§ L fz q BEFR~DRA >4

H o fsp_err t/ BA%EITHRE

d/g BEREMIT

motor_current_transform_uvw_dq_abs
A7 : (constfloat) f_angle / EEEfE
(const float *) f_uvw / UVW 87R4 >4
(float *) f_dq / dq #h7RA >4

HAh: L

UVW — dq EEARZEH(IERE
i)
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x 3-8 BRHIEHEAME Y AHBEBARTEK—E(3/4)

744

E#%

PRSI

rm_motor_current.c

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

HA: &L

ERFHORABEICE TS
AEEEIOER

RM_MOTOR_CURRENT_SpeedPhaseSet

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

(float const) phase / fii48

HA o fsp_err_t/ BA#%ETHR

<

EREELO—F BT —4
EERTE

oul

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / B FIEE KRS >4
(float const) id_reference / d B E R IE S

(float const)iq_reference / q E g S

HA o fsp_err_t/ BA#ETHR

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

HA o fsp_err t/ BASIETHR

RESN-AEXZZRE

motor_current_pi_calculation

A A : (motor_current_instance_ctrl_t*)p_ctrl / &AM v A2 XY
~a—JL

HAh: %L

ERART FLOAT Y FEER
DERRNY ML LOHAERE
Ry MLEFE

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

Pl it

motor_current_limit_abs

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

H 5 : float/ IR L7={E

HEHE D IR

motor_current_decoupling

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

(float) f_speed_rad / [E1%5:EEE

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

Hh: %Gl

TS HIE

motor_current_voltage_limit
A A : (motor_current_instance_ctrl_t *) p_ctrl/ EFHFEA > X2 VR
HAh: kL

BEANY FILOFIR
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x 3-9 ERHIHEAYEYAHBBARTEK—E4/4)

744

E#%

PRSI

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (const float) f_angle / [El%x R
(const float *) f_dq / dq Ea7R A > &
(float *)f_uvw / UVW #FRA >4

HAh: 4L

dqg — UVW EEfZZE#(MxtE
#)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &E
REMET—IBERKS V2

(float*)p_f4_v_array/ V77 LV RAERE

(float *) p_f4_i_array/ ') 77 LY RER

(float) f4_vdc /| BHREE

HAh:%HL

BEEREME

rm_motor_estimate.c

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

Hh o fsp_err_t/ BASREITHR

PI HIIRITD 75 T & H/E

RM_MOTOR_ESTIMATE_SpeedSet

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

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

HH:fsp_err t/ BAEITHRSR

REFREHRTE

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

HFA: fsp_err_t/ BASETHR

dig MDEBERT—52 L BEES
B % RE

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

(float * const) p_speed / EET—4

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

HH:fsp_err t/ BAEITHRSR

O—50OHEEEEEEZR

=l

1=

RM_MOTOR_ESTIMATE_EstimatedComponentGet

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

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

A fsp_err t/ FAETHESR

d/q BRL S DI TE B Z BTG

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

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

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

HA o fsp_err_t/ BA¥EITHER

BRAIDT1—TFT14H4Y
JUERTE
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F& 3-10 EEFEHEE Y AAHERAERITER—E(1/2)

H o uint16_t/ ZiafE

T74IL%A EEE PUBES S
mtr_callback_event oY LRFIEa—ILNy Y
A : (motor _callback_args_t *) p_args Bk
I A=Wy YBEBUST A—ET—4
mtr_main.c HAh: AL
get_vr1 VR1 @ A/D ZH#{EERF
AHB:HL

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

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

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

HA o fsp_err t/ BAREITHRE

BTG A S EE S A D
TR EWE

rm_motor_sensorless.c

rm_motor_sensorless_speed_callback

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

HAh: 4L

FEHIEI—IL/NY Y BER

rm_motor_sensorless_copy_current_speed

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

BRENT—2ZEEAN
F—ARIZaEF—

rm_motor_speed.c

rm_motor_speed_cyclic

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

HA: &L

REFHOEAHREE (247
B Y SAHBREDIEUH L)

RM_MOTOR_SPEED_ParameterSet

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

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

HA o fsp_err t/ BAXEITHRE

BREANNT AR ERE

RM_MOTOR_SPEED_SpeedControl

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

i fsp_err t/ BAMETHE

dlg ERIEREEE (RE
FED AL TOER)

rm_motor_speed_set_speed_ref

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

HA:float/ Y77 LU REE

REETBEEENR

rm_motor_speed_set_iq_ref

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

A float/q@h) 77 LU RER

qHMOBRIESEZEH

rm_motor_speed_set_id_ref

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

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

dBMOEREFEZEH

RM_MOTOR_SPEED_ParameterGet

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

(motor_speed_output_t * const) p_st_output/ EEHAT—4

A fsp_err_t/ BA¥ETHER

HEFEOHN/NFA—2%
mis
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& 3-11 EEFEELHAE Y AABBAERITER—E(2/2)

T774ILE R #4 AERAEE

rm_motor_speed_first_order_Ipf —R LPF 4038
AJ1: (motor_speed_Ipf_t*) p_Ipf/ —% LPF #&& kR« v 4
(float) f_input/ AQF—4%

Hh:float/ 74 ILE—ROT—4

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

(float) f4_va_max/ RKXEEAY kL

librm_motor_speed.a WA AL

rm_motor_speed_fluxwkn_run O R FIHELT
A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 55 R#EE
e

(float) f4_speed_rad /| E—4% BRI EE

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

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

Hh: &L
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3.3 Contents of control
3.3.1 Configuration Options

E—2AL Y LARY MLFIIES 2 —ILORERA T 3 UIE, RA Configurator L THERTEET,
FREIN=A T a3 vid, 3— FOAEREIZ common_data.c/h, & hal_data.c/h [CEEMICREENET,
AT a VR ERFBEIIRDREK I-12ERA T aVIZRBELTWET,

# 3-12 Configuration Options (rm_motor_sensorless.h)

T avs ES
Limit of over current (A) HERNCDEFBZDE. PWM B AR— AL TIZHRES
nEY,
Limit of over voltage (V) BIREENCOEZEZ S L. PWM HAR— EOBF TIZEE
ENFEY,
Limit of over speed (rpm) EEEENCDEEBZ D E. PWM HAR— AT TIZHRE
¥ O 3 2
Limit of low voltage (V) BRETNACDEZEZTES E. PWM HAR— bAF TIZERE
ENFEY,
% 3-13 Configuration Options #)#Af& (rm_motor_sensorless.h)
T arvs RAGT2 RA4T1 RAGT3 RA8T1
Limit of over current (A) 1.67 1.67 1.67 1.67
Limit of over voltage (V) 60.0 60.0 60.0 60.0
Limit of over speed (rpm) | 4500.0 4500.0 4500.0 4500.0
Limit of low voltage (V) 8.0 8.0 8.0 8.0

3.3.2

* Current Module
- Speed Module
- Angle Module

* Driver Module

Configuration Options for included modules
E—AAE VY LARY MLFIEES 2 —LIZIE, UTOEDS 2 —IBEENET,

Fl, INLDED2—IIZIE, BV LARY FMLEIHES 2a—ILER LEERNRS A —28H Y ET,
AT A VB ERTEEFEUTORIZRLET,
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=314 #BEA T3

Configuration Options (rm_motor_current.h)

FTava

RE

General | Shunt type

Tr U MEREWC DAVWTERBEHZIT >N %
BRLES,

General | Current control decimation

B A ARG & E%

General | PWM carrier frequency (kHz)

PWM =+ 1) 7 BlIRE [kHz]

General | Input voltage (V) ARNEE [V]

General | Sample delay compensation 'U‘/ TIEBEHEODEN EHEBRLET,
General | Period magnification value [EREMIERF O EHAS R

General | Voltage error compensation aEmaﬁ?ﬁE@’ﬁxﬂ/%xﬂ ZERLET,

General | Voltage error compensation table of | EENEFBEMET— T L 1
voltage 1

General | Voltage error compensation table of | EBFDEFBEBET— I 2
voltage 2

General | Voltage error compensation table of | EEDEEREMIET—TIL 3
voltage 3

General | Voltage error compensation table of | EFDEFEEMET—TJ I 4
voltage 4

General | Voltage error compensation table of | EENDEEBREMET—IILS
voltage 5

General | Voltage error compensation table of | B RN EFEEEMET— /L1
current 1

General | Voltage error compensation table of | ERNDEFBEMFMET—JIL 2
current 2

General | Voltage error compensation table of | ERDEFBEMIET—JIL 3
current 3

General | Voltage error compensation table of | EROEFBEMFMIET—JIL 4
current 4

General | Voltage error compensation table of | &N EFXBREMFIET—JILS
current 5

Design Parameter | Current Pl loop omega ERHHRERRKE [Hz)
Design Parameter | Current Pl loop zeta ERHHRE=E R

Motor Parameter | Pole pairs ERSE

Motor Parameter | Resistance (ohm)

1 [ohm].

Motor Parameter | Inductance of d-axis (H)

deh/ VAU 2R [H].

Motor Parameter | Inductance of g-axis (H)

qEiA & B VR [H].

Motor Parameter | Permanent magnetic flux
(Wb)

B3R [Wh].

Motor Parameter | Rotor inertia (kgm*2)

£ F—% [kgm'2]
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% 3-15 Configuration Options #)&A{E (rm_motor_current_h)

7T ars RABT2 RA4T1 RABT3 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
RO1AN6839JJ0110 Rev.1.10 Page 51 of 75
2024.1.23 RENESAS




KAMEAEREBE—2DEUH LARY ~LHIHE

Renesas Flexible Motor Control 1) —XH

#= 3-16

EEFEABEL T3y

Configuration Options (rm_motor_speed.h)

FFavs

Common | Position support

L& il {1 °] 258 4R

General | Speed control period (sec)

1R FE il 10 B #A[sec]

General | Step of speed climbing (rpm)

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

General | Maximum rotational speed (rpm)

RRNRE [rpm]

General | Speed LPF omega

HE LPF BB ERE [Hz]

General | Limit of g-axis current (A)

qEERY IV L [A]

General | Step of speed feedback at open-loop

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

General | Natural frequency

NELREA T —/\OEF R

General | Open-loop damping

F—ToIN—THFE D THIEHODER

General | Flux weakening

55 H BEER |1 D4R

General | Torque compensation for sensorless transition

oY LAY Y B ZHIEDER

General | Speed observer

REF TH—N\LEOED EHERRL
EXER

General | Selection of speed observer

BREF IV —N\OBEEERLEYS,

General | Control method

Y FA—I)LAKDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

dBERESEMER T v T [A/msec]

Open-Loop | Step of d-axis current descending

dBMERERERERT Y 7 [A/msec]

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

qQEHERERERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T 2 —THlEE d MERERE [A]

Open-Loop | Threshold of speed control descending

d BEFE T ERE MR EErpm]

Open-Loop | Threshold of speed control climbing

d SERIEFEMERFIGERE [rpm]

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

Y LAYY B ZNIEER [s]

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

Y LKLY B X AR ARE(ES
£) [deg]

Design parameter | Speed Pl loop omega

EEHHREHR K [Hz]

Design parameter | Speed Pl loop zeta

B H R E R

Design parameter | Estimated d-axis HPF omega

d BFERERE HPF h v A JREIES [Hz]

Design parameter | Open-loop damping zeta

F—TN—THE U ETHIHBERS

Design parameter | Cutoff frequency of phase error LPF

BRIHAERE LPF v b4 JAKE [Hz]

Design parameter | Speed observer omega

BEA TS —\Hy b4 TEEE [H]

Design parameter | Speed observer zeta

BREF THF—NEERE

Motor Parameter | Pole pairs

ESE

Motor Parameter | Resistance (ohm)

i1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#4 5942 2R [H]

Motor Parameter | Inductance of g-axis (H)

qEA U F IR VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

B4R [Wb]

Motor Parameter | Rotor inertia (kgm*2)

{F = kgm'2]
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# 3-17 Configuration Options #]#AfE (rm_motor_speed.h)

T7Favsa RABT2 RA4T1 RAGT3 RAS8T1
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 Pl loop zeta 1.0 1.0 1.0 1.0
Design parameter | Estimated d-axis HPF | 2.5 2.5 2.5 25
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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% 3-18 #BHA T3>

Configuration Options (rm_motor_estimate.h)

r7Tavsk A
Motor Parameter | Pole pairs TR
Motor Parameter | Resistance (ohm) £ [ohm]

Motor Parameter | Inductance of d-axis (H)

d#f o502 U [H]

Motor Parameter | Inductance of g-axis (H)

q#A 5O B VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

B [Wh]

Motor Parameter | Rotor inertia (kgm”2)

£+ =% [kgmh2]

Motor Parameter | Nominal current (Arms)

AFREFR[ArmS]

Openloop damping

F—ToN—THFELTHIHOER

Natural frequency of BEMF observer

BEEEEERESR R REH]

Damping ratio of BEMF observer

FEBETHEERBERE

Natural frequency of PLL Speed estimate loop

& T R B B IR E[Hz]

Damping ratio of PLL Speed estimate loop

B HEE RBER

Control period

REFIEEER [sec]

% 3-19 Configuration Options #)#A{& (rm_motor_estimate.h)

AT avs RABT2 RA4T1 RAGT3 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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% 3-20 #BERA T3y

Configuration Options (rm_motor_driver.h)

FFavs

o

RE

Common | ADC_B Support

ADC B /&R

Common | Shared ADC support

ADC ¥ 17— FEY 21— )LERER

Common | Supported Motor Number

Hl1HE— 5 BERTE

General | Shunt type Bt A EER

General | Modulation method ZIRARER

General | PWM output port UP U7 v/ \—F7—LiR— F&E
General | PWM output port UN UMBBR—"7—7—LHKR— FEE
General | PWM output port VP VT vI\—TF—LR— FEE
General | PWM output port VN VHEO—"7—7—LHKR— F&E
General | PWM output port WP W7 v /=7 —LR— FEFE
General | PWM output port WN WHA—0—7—LHR— FEE

General | PWM Timer Frequency (MHz)

PWM % A < BIR# [MHZ]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

Ty F24 LA ME [Raw Counts]

General | Current Range (A)

BRBEREL VD [A]

General | Voltage Range (V)

BEERELVS V]

General | Counts for current offset measurement

A7ty FNRGRIRERK

General | A/D conversion channel for U Phase current

UtEEREBE AD Fy o RILES

General | A/D conversion channel for W Phase current

W HAERELR AD Fv U RILES

General | A/D conversion channel for Main Line Voltage

BIREERE AD Fv U RILES

General | A/D conversion channel for V Phase current

WHHEREH AD Fr o RILEE

General | A/D conversion channel for sin signal

sinE5®/HE AD Fv o RILES

General | A/D conversion channel for cos signal

cos EE5#H AD F ¥ U RILES

General | Using ADC scan group

T BHADC ED1a—ILDARAT Y Y
TGIN—THREERMLET,

General | A/D conversion unit for U Phase current

U HBERHEE ADC 2=y EF

General | A/D conversion unit for W Phase current

W HHER#EE ADC 1=y ES

General | A/D conversion unit for main line voltage

BREERE ADC 1=vrES

General | A/D conversion unit for V Phase current

VHHER&EH ADC 1 =v&ES

General | A/D conversion unit for sin signal

sin iE5#H ADC 1=vr&ES

General | A/D conversion unit for cos signal

cos EE#H ADC 1=vrEE

General | ADC interrupt module

BYAHEFRLEESEDHADC EVaA—ILES

General | Adjustment value to current A/D

Eit A/D FZ{E(1shunt )

General | Minimum difference of PWM duty

PWM T 21—T1Dix/IME(1shunt F)

General | Adjustment delay of A/D conversion

ADC DFfZEIE(1shunt F)

General | 1shunt interrupt phase

1shunt B ADC EIVYAAFEAEFE(UVW)

General | Input Voltage (V)

BHREBEANE

General | Resolution of A/D conversion

A/D O U/\—3 HREE

General | Offset of A/D conversion for current

ADaVIN—ZAAATEY b+

General | Conversion level of A/D conversion for voltage

BEEZHLANIL

General | GTIOCA stop level

E7—LELEBLAL

General | GTIOCB stop level

T7—LEIERELAL

Modulation | Maximum duty

PWMRKTa1—T«
Ty REALEZBRWV-REXTa1—T«
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#z 3-21 Configuration Options #J#A{E (rm_motor_driver.h) [1/2]

7 a4 RABT2 RA4T1 RABT3 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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Fz 3-22 Configuration Options #J#A{E (rm_motor_driver.h) [2/2]

VL

RAGT2

RA4TA1

RAGT3

RA8T1

General | A/D conversion unit for
U Phase current

0

0

General | A/D conversion unit for
W Phase current

0

0

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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34 #HlE7o— (7A—Fv—F)
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342 TBRHEMBHEYAA (F¥ ) TRHAEYAH) WLHE

< 50[us]/E £V A A AL 28 >

U -WIRER AR

AUN—SRHREERE

BRI 7R E
VIEERE H

[INACTIVE MODE]

SYSTEM MODE

[ACTIVE MODE]

[5+ 3R]
B 72y MEREE THR

[BtHEET]

UVWAB B = da it 2 1tk Ut -WAHER A 7y Rl B

el wr ]

EERIROE

do#fi BE>UVWHEE Z 2

EEREME

PWM duty &

PWML 22 % TE

!< ®
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3.4.3 FEEFIEEHEY A 0IE

( 500 [us] FEHAEIY IAAALTR )

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
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3.44 BERBEHE|Y IAAHNIE

BERBHEENYAH T, TV T Iz T7I2EITE PWMEAHEFDNA AV E—F 2 RFI#EHT
RETDHEIYIAHTT, T, KB Y AHNEDEITHIER S TILEEIZ PWM HAWFIINS A v E—
BUOZRREIZHE-2TEY., E—2~OHARFFILELTVET,

( BEFRARHEN Y IAA IR )

POEGI vk

BERRHETS—tvE

IF—ART—HRtUk

POEGEIYAHZE1E

o

3-10 BERRLEIY AAMEIO—F ¥ — b
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4. BTV T b T OREBRE
BTNV T Iz T OBREICOVTHBALET,

41 FADzY DA UR—F
YUTNYT bz TIE. UTOFIET e2 studio [T/ ViR— b TEFET,
1. File — Import

File | Edit Source Refactor Mavigate Search Project

MNew 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

Convert Line Delimiters To ¥
Print.. Cirl+P

Import...

C. &

Export...
Properties Alt+Enter

Switch Workspace ¥
Restart

Exit

4-1 T7A N A Za—
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2. T[Existing Projects into Workspacel ZZIRL. [RNJRE2VEV ) v LET,

Select \
! _ ' b
Create new projects from an archive file or directory. E 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 VR—pFAZa—

s

3. 7B RIF7AINERBIRLET, FinshREAVE2VYvI$HE, TAS ) bAS UR— R &
nEYd,

& Import m] X
Import Projects —)
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 Einish Cancel

4-3 JOooz ) bOA vR—F

42 EILRFETNYY
le2 studio I—HF—XT =1 ZILAFIAHA K (R20UT4204) | #8BBLTLEXLY,
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43 DAY RF3—F
E— A2 HIHBAF X IE Y — )L Renesas Motor Workbenchl ZERE T TILY I Oz T7EESE S
BE. TEOFIETHA vIRE— T NTODH FEEFTLET,
() RELEREAZR. FEU LY bEIFA V/N—27R— KE®D LED1, LED2 (XHTIRET., E—42 X
FELELTWWEYS,
2 AVN—FR—FEDFITILRALYFSWN)ZEON ICTBHELEE—FMEELET, FTILRAYTF
(SWNZPYBZ BT ELICE—FDRERMB/ZELEZRYIRLET, E—2HAEEICHEEELTNSIEE
A VIN—FHR—FEDLEDI NEKTLET, CDEE, 41 /=2 KR—FLEDLED2 Am4TLTL
BEEEIIS—ARELTNET,
B) E—4DEEAMNEZERTRERIE. 41 oN—2KR—FEDORY 2 —LEH(VR)THAELET,
AR 2 —LER(VR)ZAIZET : BFEtE Y IZ[EER
AR a—LEH(VR)ZEICET : KEFTEY (@R
4) IS—DRELEBE., A VN—2R—KFEDLED2 NEATL, EEEAEIELES ., HIRTHEHIZE
A N—BHR—FDFTILAA Y F(SW1)ZEOFF IZLF=ETT Y a XA yF(SW2)EHMLTL &
LY,
(5) BEHEREZERTITHEEE. E—FDEENEFILELTVWS I EEZEEL. RELCEROEH%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

E Reset : RMW UI
Position (:)

= Ref speed [rpm]
EEd 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—A%EEFILSED
@ “Stop"hi v 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—3Z1EDFIE
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o IFFEF->TLE-E (T5—) HBEDUNE
@D “Reset’RA v F%ONIZTF 3,
@ “Reset’RXA v F % OFFIZTF 5,

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

2ed 0

2000
1500

1000

500

4-8 TS —fRKRDFIE
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44.3 Analyzer EERZH—%

Analyzer 1—H A4 U3 J 1 —AFERBOANAZEH —EZR4-1ITRLET . 4B, ChoDEH~DA
FMEIE com_u1_enable_write [Z g_u1_enable_write & F C{EZZRAAFEIGEICHIGT 2EH~ARBEINFE
T, =1L, ()DMFTF SN =ZH(E com_ul_enable_write IZIKTFELEE A,

% 4-1 Analyzer #EEA D BRZEH—E

T4 Eit) ES

com_u1_sw_userif (*) uint8_t A—HPA VAT T—RRALYF

0: Analyzer i 1:/KR—FER (FIA4IILH)
com_u1_mode_system(*) uint8_t AT— hEHE

0: RAbYTE—F.1:FVE—F. 3: Uty b
com_f4_ref _speed_rpm float EEIESE EHA) [rpm]
com_u2_mtr_pp uint16_t 1Bt
com_f4_mtr_r float i [Q]
com_f4_mtr_Id float d#f V52 R [H]
com_f4_mtr_Iq float QA VH VA VR [H]
com_f4_mtr_m float W [Whb]
com_f4_mtr_j float A4F—2 v [kgm 2]
com_f4_current_omega float ERGIERERRERE Hz)
com_f4_current_zeta float BREIEHRBEERER
com_f4_speed_omega float EEHIEHREAF R Hz]
com_f4_speed_zeta float REHBMREAEHRE
com_f4_e_obs_omega float FEBEHEREFREKRE Hz]
com_f4_e obs_zeta float FEETHTERBERY
com_f4_pll_est_omega float RIEHE RE A B RE Hz]
com_f4_pll_est zeta float IEHERHAERE
com_f4_ref_id float =T — Tl d BMERESE [A]
com_f4_ol_id_up_step float d BERESENERT YT
com_f4_ol_id_down_step float d BERESERERTY T
com_f4_id_down_speed_rpm float d BMERERERERERERMA) [rpm]
com_f4_id_up_speed_rpm float d BERIESEMEMBREREWA) [rpm)
com_f4_max_speed_rpm float EERKXMEHEEWA) [rpm]
com_f4_overspeed_limit_rpm float EEBBIS—BRIE#EWA) [rpm]
com_f4_overcurrent_limit float ERiEA T > —RME[A]
com_f4_iqg_limit float q BMEREKIE[A]
com_f4_limit_speed_change float EERSRKIERIE(ELSA) [rad/s]
com_u1_enable_write uint8_t EHEEHRZ T

(9_u1_enable_write &[F LIEZETAATIHEICEEAAEHT)
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4.4.4 Analyzer #EEZEHI

Analyzer #aeFERAL. E—2 #RET BB ZELUTITRLET, #BEIL. B 4-4 TRI Control Window”
TITLVET, "Control Window’ M e¥#fll%. [Renesas Motor Workbench 1 —H4—X<=a7IJ] #8BEL
TLEELY,

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

o E—2ZEERSES

@ “com_u1_mode_system” “com_f4 ref speed_rpm”, “com_u1_enable_write’® [W?] #RIZF v oA
AD2TWB I L ZHERT 5,
@ ESMEEREE Z com_f4_ref speed rpm’® [Write] HIZAHT 5,
@ “Write"R2 > %##H5,
@ “Read’7th% > %# L TIWE®D “com_f4_ref speed rpm”,’g_ul_enable write’® [Read] ¥ %R
%o
® MCUHNNDEHIE~RMEE ST, “com_ul_enable write” [Z@®THeSE L=, "g_ul_enable write”
LEILEZANT S,
® “com_u1_mode_system”® [Write]i#l(Z"1"& ANT 5,
@ “Write"’/R2 > #=#d,
@Click “Read” button  3XDClick “Write” button @Check
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 &)Write "1
com_ul_mede_system | State management INTS Qo Decimal 0 ¥ 1o

com_ul_sw_userif User interface switch INT8 Q0  Decimal 0 @erte reference speed

0
1 0

com_ul_enable_write Enabled to rewriting variables INT8 Qo Decimal

v

v v
com_f4_ref_speed_rpm | Speed reference (mechanical angle) [rpm] FLOAT Q0 | Decimal & 2000 | & (2000

v v

v

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

®Write(“0” Or “17)

4-9 E— X EIEDFIR

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

@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

4110 T—4BLOFIE

il BN |~
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e tF-TLFE- (TF5—) FZEDOWHE
@ “com_u1_mode_system”®[Write]#&IZ"3" % A HT 5,
@ “Write"R3 E#T,

@Click “Write” button

Control Window

m\ 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—FEBRDOFIE

4.45 Tuner #gE

Tuner #gE# A3 5(Z(%. Renesas Motor Workbench MBI 3T I 7 A I, FIFFTILY T K
DIT7ICEEENTILNS
RAGT2(RA6T3,RA4T1,RAST1)_MCILV1_SPM_LESS_FOC_TUNER_E2S_Vxxx] ZFUL\ET,

Tuner #REDEAEIZDULVTIL. Renesas Motor Workbench —H—X< = a7 IILZSEB I,
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446 BEREODEEH
> FILY T k9 7 T Renesas Motor Workbench OB IEREZ LRI HFIEEZRLET, TEIT H1E
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_ICS_DECIMATION (1)
f% B T X

Qdefine ICS_BRR (1)

detine TCS_INT_MODE )

e

4-12 r_mtr_ics.h MIEIE

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

File Option Help
Connection
com Y
Status Clock Setting [

4-13 Clock EiR#DHKRTE

BEMICART H5HEEF. BER—FOUtEY MRICBERTSFIRERYEBL TS,

RO1AN6839JJ0110 Rev.1.10 Page 71 of 75
2024.1.23 RENESAS



KAMEREE—2DE S LARY ~ILE|E Renesas Flexible Motor Control < 1) — X F

447 ENLMVBEEESATSYDFERAE
HBOTIWNY T Y7 TRER—RFEFELTICEIL M UBBESA4 TS5 £ALVT Renesas Motor
Workbench & #8952 FIEZTRLET .

e PC & CPU R— FD##R
@® CPUR—F&PCZEUSB/LY ZIVEBREREEN L TERT S

o EILMAUBBERTOC Y FOE(HRABT2 921600bps D)
@ ICS2_RABT2.0 D&REMBRT S

Settings = =
Resource
Builders
v C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Environment
Logging W) Tool Settings 3 Toolchain & Build Steps Build Artifact  [ii} Binary Parsers @ Error Parsers
Settings _
Tool Chain Editor (2 Target Processor Linker flags {-Xlinker [option]) £

C/C++ General i Optimization

MU Warnings

Project Natures (# Debugging

Project References ~ &3 GNU Arm Cross Assembler
Renesas QF (&2 Preprocessor
Run/Debug Settings (& Includes

Task Tags (@ Wamings

Validation (& Miscellaneous

s B GNU Arm Cross C Compiler
(& Preprocessor
& Includes
(# Optimization

Other objects 4

@& Wamings

(& Miscellaneous

~ B GNU Arm Cross C Linker
(£ General
& Libraries

% Miscellaneous

~ &) GNU Arm Cross Create Flash Image

s
&3 General

~ ) GNU Arm Cross Print Size Generate map “#BuildArtifactFileBaseName].map” ]

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

4-14 ICS2_RA6T2.0 D& 53 RER

@ 1CS2_RA6T2_Built in.o #%$%9 %

|'.'f.':7' filter text | Settings - .
Resource
Builders

v CfC++ Build Configuration: |Debug [ Active ] ~| | Manage Configurations...

Build Variables
Envircnment

Logging  Tool Settings 3 Toolchain #* Build Steps Build Artifact [ah Binary Parsers €3 Error Parsers

Settings

Toel Chain Editor (35 Target Processor Linker flags (-Xlinker [option]) &£ %) §
C/C++ General (& Optimization t
Mcu (2 Wamings
Project Natures (2 Debugging
Project References ~ & GNU Arm Cross Assembler
Renesas QF (@ Preprocessor

i A% Inchudes 1
Run/Debug Settings o
Task Tags & Add file path X
Validation .
[ File:
|""‘Spﬂft‘_|ﬂ(fi'SiprojName}.-’sr(.l'ap|>li:alion.-'user_inle-fa(ﬁ'ics.lCSz_RAﬁTz_Builr_in-o} I -4-_]

B Cancel Workspace... | | File system...

(@ Libraries
(2 Miscellaneous
~ B8 GNU Arm Cross Create Flash Image

(2 General
~ 18 GNU Arm Cross Print Size Generate map | "${BuildArtifactFileBaseName}.map”
(& General [ Cross reference (-Xlinker --cref)

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

[=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 D@{ER—L— FREZXZEE L THERT S
@D Main Window M Option * — 2 —/\5 Baudrate Dialog TIE% 921,600 [ZZEE T 5
@ Connection @ COM TH#iEHDF v LD COM %:ERT S

File Help
Option Dialog

Baudrate Dialog

Connectioll'\

COoM

Status

bps

4-17 Baudrate D E
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5. ZZFXa1 A b

RAGT2 Y I—TF 12— —X<T =27 N—Fxz7# (RO1UH0951)
RAGT3 Y )I—TF 21— —X<T =27l N—Fxz7# (RO1UH0998)
RAMT1 Y )I—T 12— —X<T =27/l N—Foxz7# (RO1UH0999)
RA8T1 Y )—7T A—H—XY =27l N—F Iz 7#H (ROTUH1016)
RA Flexible Software Package Documentation
KABABRE—FIDEUHLARY MLElE (7)LT 1) XL#H) (RO1AN3786)
Renesas Motor Workbench 1 —#—X< =2 7))L (R21UZ0004)
Renesas Motor Workbench 7 4 v 2 X2 — r 4 K (R21QS0011)
MCK-RA6T2 1 —H—X<=a17JL (R12UZ0091)

MCK-RA6T3 1 —H—X<v=a17JL (R12UZ0114)

MCK-RA4T1 —H—X<v=a17JL (R12UZ0115)

MCK-RA8T1 1 —H—X<=a17JL (R12UZ0133)
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cRETEC #%
BHIRES
Rev. #1TH R—D w_RA bk
1.00 2023.5.23 — RRFAT
1.10 2024.1.23 — RA8T1 Bi:E sk B0
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HETHEALDIEEIA
CITR. A AVRRLKRITERT S MEALOEEEE] (COVTHALFET, EHOEALOERBHEITOVTE. KFFa AV FBLUTY

ZHALTYITT—rESRBLTLESL,

1. BHESAE
CMOS #RDHWY KV OBIEEBHERHLZDLMATTLHEEL, CMOS RRFHRVEFHERICK > THY — MEBRIEZE LD LAHY FT, EfOR
FOBRICIE, BHAHEFRDIERALTVIHEERD FL—OIATCUr—X | BEHOREH. 2R/ —RGEEMAL. MALTIRICET—
REBLTLESN, TIRFYIRLEICSKELZY., WHFEMoY LAVTEEIL, £z, CMOS &R E#RE LI=AR— FIZD2VWTHREDK
WELTLEEL,

2. EREBEAKOLE
BEREART, RROKEFTETT, BRFABICE, LSIONBEROKRETTEETHY .. LR IDBREPLRIHFOREETETT . S
ey MEFTY Y T IEGOBE. BRIEAND Y Y FAEMICHZETOLHM. HFORBIIRETEERA. BHIC. RE/D—F>
DEy bgEEEERLTY Y T R2ERDESE. BREANS Yty FOMNSZ—FEEBEICET Z2ETOHM. HFOREFRIETETI=EA,

3. BREAIBICEITHANES
LEZUBOERNA TREOL EIS, ANEELARATLT Yy TEREANLGNTLEED, AREBLARATLT v TERIALOEREAIC
&Y. BEEEEIESECLEY . REERSIRNARRFELLSELYTEIHEENAHYET, ERPIC TERA IBICETIANES] 221V T
DEBOHLIHERIE. ZORBEFH>TLIEZEL,

4. RERIHFO0RE
REAWHFIE. TREAHFORE] [CH->TREL TSV, CMOS #RDAAHFDA VE—F D RIE, —f&IC. N4 VE—FLREKS
TWET, RERGHFEFBRETERSE L. FERRICKY . LSIFBO/ 4 XAEMEh, LSIRBTEBEERATINY . AHES LBH
ShTEBEEEIIBANDYET,

5 2897121\ T
Dty bEE, 7Y IHRRELER. Uty FEBRLTLESL, 7RYSLARTHOI/ OV IO YEZIRE. YYBREIOvINRELE
BICPIYBRZ TSN, Uty b SMBRIRT (FIE0BREKRER) 2RV 0y ) THEZEKRT VXA TLTE. 70V IN+HRRE
Lz, Yty FEBIRLTESY, £, 7055 L0OEFFP THBRIRT (FEMBRIRER) AV 09 7 (YYBZLEHEE. Y1Y
BRAEOIOYINTRRELTHLEYIYBZ TS,

6.  ARimFOENIER
AN/ A ZORGRIZK DEBEATERBEORRACAYETDOTEEL TS, CMOSHEDALD/ 4 XL EITEEL T, Vi (Max.) h
5V (Min.) ETOEEICEEFEDILSTIBEIE. BBELZSIEECTBIADSHYET, ADLALHLEEDHEELLAA. Vi (Max) M Vin
(Min.) EFTOEEZEBT 2EBHMBICF v 2 Y LI/ A XGENRALBNESITHEALTLEZEL,

7. UYH—TJF7FLR (FH#HEE) 077X ELE
DY—TF7 FLR (PHEE) DTV EREZELFET, 7 FLRAEEICE. FROMBEHERICEIVMAFOATNS UHF—TF7 FLR (FHE
) AHYET, ChoD7 FLRAETZ7EALEEEOEEICOVNTIK, BRETEFLANDT, 77 EALBVKIITLTLESL,

8. HMEDOHEEIZDONT
HEQORGDIEMKIERETHHEE, WRBLZILICVRATLIHBEAREERL CTLEEWL, ALIL—TOIAIVTHEENES L, TFY
VAAEY, LATIRRE—UOMELREICEY, BERUBFEOHE T, HEE. BEv—C0. /A XME. /A XEHELENRLZLHHEN
HYET., RENESEHRIEFTTIHEE. BRORMBTLITVRTLIHERBREZEREL TIEELY,



—
—

1.

12.

13.
14.

IEE

=]

AERICERESNEER, VI LIz T7ELVIALICEET 2ERIE. FERUSOBEN. EABIZHBETIHEO0TT, BE, YVI+LIzT7H
KUThSICEET HEREMEAT 158, BEHROBERICHE T, BEHROBE - SDRTLERIFCESL., ChoDFERICERELTELEE
(BEBRFELEEZBVTNICELEBELEAET., UTRLTY, ) ICEL, Ik, —UZ0EEZZAVEREA,
LUHBMBFLEAEHICEHSALERZT—42. B, £, 70554, LTIV RXAL, GREBRHIZOEROERICER L THRE LIE=E0HHF
. BEREFOMONMMEEIZHTIBEELREIALICETIHEICONT, SiE. ALORIEETSINTEEL, £-EEEZESILOT
EHYFEEA.
Lild, REHICE DT LUHFLIE=BDOHHE. SFETOMOMMMEELZASHETILOTEHY FRA,
LHBRERAFRAALESOMEA, Wi, KT, AA. BFZOMOTAEZETSCHEY. E=BERFORMOMNAICET 5/ o ANREL
BBBEE. AT LU ARBOHHS L URBEEEHROFEZCENTIT>TLEEL,
LMBRE, 2WFLE—DEMHT. duE. RE. HE. UN—RIUTPZTYLS. FOM. FTETDIERLEVTLESD, MIHE. &
T EBH UNR—RIVCZFYIUTHFICKYELBEICEL, Sk, —UZ0EFEAVERA,
L, SHBRORBEKEE NEEKE] LU TBREKE] ITHELTEY. EREKER, UTITRTARICESNMEASADE I LEZER
LTHBYES,

BHEKE: aUFEa—4, OAHEE. BISHER. SRR, AV, RE. THEEM. N—VHL#sE. EXAOKRy b

EmEKE  EXEHE (BBE. BE. M%) | KEHE (ES) . KFEEEKSE. SRIERESR I TL, SBREHHEES
LB GIE. T—2 P — FEICKYSIEEME. Harsh envionment MIITEFZEEEL TS HDEKRE, BiEES - BRICAZTEREITAREDOH D
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