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g_adc0 ADC Driver on r_adec_b

Settings Property Walue
APlInfo | v Common
Parameter Checking Default (BSP)
w Module g_adc0 ADC Driver on r_adc_b
w General
w Mode
ADCO Single Scan
ADC1 Single Scan

ADC Successive Approximation Time
Synchroncus Operation
Calibration
Sampling State Table
Mame g_adcO
Clock Configuration
w Interrupts
Liriter Clip Pricrity
Conversion Error Pricrity
Oherflow Priority
Calibraticn End Pricrity
w Scan End Priority

Group 0 Pricrity 5
Group 1 Disabled
Group 2 Disabled
Group 3 Disabled
Group 4 Disabled
Group S5to & Disabled
FIFC Pricrities
Callback ron_rmotor_driver_cyclic

Sample and Hold
Programmable Gain Amplifier
User Offset Table

User Gain Takle

Limiter Clipping

2-5ADC FSA /XM FSPa> 7445 L—3 3 U[1/4]
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g_adc0 ADC Driver on r_adc_b

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

Conversion Resclution Format Select
w Virtual Channel 1

12-bit Data Format

Scan Group Scan Group 0

Channel Select ANO02

Sampling State Table 1D Sampling State Entry 0
Channel Gain Takle Disabled

Channel Offset Table Disabled
Add/Average Mode Disabled

Add/Average Count

Lirnit Clip Table Id

Conversion Resolution Format Select
w Virtual Channel 2

1-time conversion (Mormal Conversion)
Disabled
12-bit Data Format

Scan Group Scan Group 0

Channel Select ANOO4

Sampling State Table ID Sampling State Entry 0

Channel Gain Table Disabled

Channel Offset Table Disabled

Add/Average Mode Disabled

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

Conversion Resclution Format Select
w Virtual Channel 3

12-bit Data Format

Scan Group Scan Group 1

Channel Select AMNODE

Sampling State Table 1D Sampling State Entry O

Channel Gain Table Disabled

Channel Offset Table Disabled

Add/Average Mode Disabled

Add/Average Count 1-time conversion (Normal Conversion)
Limit Clip Table Id Disabled

Conversicn Resclution Format Select
w Virtual Channel 4

12-bit Data Format

Scan Group Scan Group 1

Channel Select ANOOB

Sampling State Table ID Sampling State Entry O
Channel Gain Table Disabled

Channel Offset Table Disabled
Add/Average Mode Disabled

Add/Average Count
Limit Clip Table Id

1-time conversion [Mormal Conversion)
Disabled

2-6 ADC FSA /XM FSPa> 7445 L—3 3 [2/4]
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g_adc0 ADC Driver on r_adc_b

Settings

APl Info

Property

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

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

Malue

Scan Group 1

ANOZT

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversicn (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

ANOZE

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversicn (Mormal Conversion)
Disabled

12-bit Data Format

2-7ADC KSA /D FSPaY 7445 L—3 3 V[3/4]
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Settings Property

Settings Property

g_adc0 ADC Driver on r_adc_b

APl Info w Scan Group 0

Self Diagnosis
External Trigger Enable
ELC Trigger Enable

w GPT Trigger Enable

W

GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 3 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel 6 Request A
GPT Channel 7 Request A
GPT Channel & Request A
GPT Channel 9 Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 3 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel 6 Request B
GPT Channel 7 Request B
GPT Channel & Request B
GPT Channel 9 Request B

g_adc0 ADC Driver on r_adc_b

Value

gooooooDoooooooOoRIDOOa0

Enable Enable
Converter Selection ADCO
Start Trigger Delay 0

Scan End Interrupt Enable Enable
Limit Clip Interrupt Enable Disable
FIFO Enable Disable
FIFQ Interrupt Enable Disable
FIFQ Interrupt Generation Level 0

Value

APl Info w Scan Group 1

Self Diagnosis

External Trigger Enable

ELC Trigger Enable

GPT Trigger Enable
GPT Channel 0 Request A
GPT Channel 1 Request A
GPT Channel 2 Request A
GPT Channel 2 Request A
GPT Channel 4 Request A
GPT Channel 5 Request A
GPT Channel 6 Request A
GPT Channel 7 Request A
GPT Channel & Request A
GPT Channel @ Request A
GPT Channel 0 Request B
GPT Channel 1 Request B
GPT Channel 2 Request B
GPT Channel 2 Request B
GPT Channel 4 Request B
GPT Channel 5 Request B
GPT Channel 6 Request B
GPT Channel 7 Request B
GPT Channel & Request B
GPT Channel 2@ Request B

oooooooooooooDooEIODQ

Enable Enable
Converter Selection ADC1
Start Trigger Delay 0

Scan End Interrupt Enable Disable
Limit Clip Interrupt Enable Disable
FIFO Enable Disable
FIFO Interrupt Enable Disable
FIFO Interrupt Generation Level 0

2-8 ADC F

2

AINDFSPaY T 445 L— 3 U[4/4]
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g_timer3 Timer, Low-Power (r_agt)

Settings Property Value
APl Info | v Common
Parameter Checking Default (BSP)
Pin Output Support Disabled
Pin Input Support Disabled
w Module g_timer3 Timer, Low-Power (r_agt)
w (General
Mame g_timer3
Channel 0
Mode () Periodic
Pericd 30000
Pericd Unit Raw Counts
Count Socurce PCLEE
Cutput
Input
w Interrupts
Callback (&) rm_motor_speed_cyclic
Underflow Interrupt Pricrity Pricrity 10

299AGT RZA4/\MFSPaYI74JL—>3Y
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g_timer0 Timer, General PWM (r_gpt)

Settings Property Walue
APlInfo | v Commen

Parameter Checking Default (BSP)

Pin Cutput Support Enabled with Extra Features

Write Protect Enable Disabled

Clock Source PCLED

v Medule g_timerd Timer, General PWM (r_gpt)
w General
Mame g_timerQ
Channel Iil 4
Mode (5 Triangle-Wave Symmetric PWM
Pericd & s0
Pericd Unit &) Microseconds
v Output

Custom Waveform
Duty Cycle Percent (only applicable in PAWM mode) 50
GTIQCA Qutput Enabled 5 True
GTIOCA Stop Level {5 Pin Level Low
GTIOCE Cutput Enabled ) True
GTIOCE Stop Level [Z) Pin Level High

Input

Interrupts

w Extra Features
w COutput Disable
Cutput Disable POEG Trigger

POEG Link POEG Channel 3
GTICCA Disable Setting SetHIiZ
GTICCE Disable Setting SetHIZ

w ADC Trigger

w Start Event Trigger (Channels with GTINTAD cnly)
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request B Durin
Trigger Event A/D Converter Start Request B Durin
w Dead Time

ooR o

Dead Time Count Up (Raw Counts) (5 240
Dead Time Count Down (Raw Counts) (Channels with |i, 240
v ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) ]
w ADC Trigger (Channels with GTADTREE cnly)
ADC B Compare Match (Raw Counts) 0
Interrupt Skipping (Channels with GTITC only)
Extra Features {5 Enabled

2-10GPT RS A4/XDFSPaY 749 L—>3 Y
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g_poeg0 Port Output Enable for GPT (r_poeqg)

Settings Property Value
APl Info » Common
Parameter Checking Default (BSP)
w Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
w Trigger
GTETRG Pin
GPT Cutput Level
Oscillation Stop
ACMPHS0
ACMPHS1
ACMPHS2
ACMPHS3
MName

O 0OonooaoiR

_poegld

LR ¥

Channel
v Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLEB/32
v Interrupts
Callback g_poe_overcurrent
Interrupt Pricrity Pricrity 0 (highest)

2-11 POEG KSA/\OFSPa> 7445 L—Y 3y
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2.2.4.2 RA4T1
(1). AID 2> /3—%(ADC12)

UHER. VHEER. WHER. FEtLUHES. 1 UN\—4BKREE. HEREERESEZ. T
AFX v UE—F] TAELFITUN—FOz7 M) HZEER), ADZEH#IE, T+ ) 7EHEYAAHLEEE L
THESETLET,

(2). EHEBNFRLAAAZ A< (AGT)
500 [us]f B —/N\LBARELTHALET,

(3). SARAPWM %4 < (GPT)
FrrIL1, 2. SIOPWMEAFHEE—FZFERALT. Ty F2A LGEOHDZTVET,

(4). GPTRAR— 7% k 7y kA X—TJL (POEG)

BERMLE (GTETRGB iiF D Low L AJLIEHE) X PWM HARFENM A VE—F D RREIZL
E3

HAUSarmon Siaks
E
2-12FSP R % v 7 £{KHK
g_adc0 ADC (r_adc)
Settings T'-Iil'"-" u
w Comimon
AR ot Parameter Checking Default (B39
v Module g_adcd ADC (r_adc)
v GEnera
Mame g_adcd
Lirut 0
Resalutscn y 12-B11
Alwgnment & Right
Chear after read On
Mode Sangle Scan
Double-tngger Disabled
Input
w IefTups
Nomal/fGroup A Tngger GPFT1 COUNTER UNDERFLOW (Underflow)
Group B Tngger Disabled
Group Pronty (Valid anly in Group Scan Mode) Group A cannol imefrupt Group B
Callback rrn_meator_driver_cyclic
Scan End Intermupt Pricnty Pricnty 5
Scan End Group B Irtedrup Preoaity Disabled
Window Compare A Inferrupt Priosity Disabled
Window Compare B Imterupt Prionty Disabled
Extra
2-13ADC FSA /M FSPaYv 744 L— 3 V[1/2]
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g_adc0 ADC (r_adc)

]

ToIF4
~ 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 &
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 vanies by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)
w Sample and Hold

Settings
APl Info

O0O00O0OD0DO0OD0D0OD0DO0OO0OO0OROO00O0O0D0O0D00OREEDIRRR

» 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 ta) Disabled
Reference Voltage control (&l VREFHO/VREFH

TRNE

B 2-14 ADC FSA4 /XD FSPa> T4 L—2 3 V[2/2]

RO1AN6842JJ0110 Rev.1.10 Page 20 of 85
2024.1.23 RENESAS




KAMBRYE—F DFEL YT bILHE

Renesas Flexible Motor Control ') — X F

g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
AP| Info | ¥ Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Channel 0
Mode & Periodic
Penod 500
Penod Unit Microseconds
Count Source PCLKB
Qutput
Input
v |ntermupts
Callback o rm_motor_speed_cyclic
Underflow Interrupt Priority Prionty 13

2-15AGT RS A4/ XD FSPaY 749 L—>3Y
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g_timer0 Timer, General PWM (r_gpt)

Settings JOiT4
v Common
ARtinfo Parameter Checking
Pin Qutput Support

Write Protect Enable
Clock Source
~ Module g_timerQ Timer, General PWM (r_gpt)
w General
Name
Channel
Mode
Period
Period Unit
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCE Stop Level
Input
Interrupts
w Extra Features
w Qutput Disable
» Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB Disable Setting
v ADC Trigger

~ Start Event Trigger (Channels with GTINTAD only)

i&

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timer(

@1

(a) Tnangle-Wave Symmetric PWM
(@& 50

(&) Microseconds

50

& True

(& Pin Level Low
(&) True

{a) Pin Level High

POEG Channel 1
Level Low
Level Low

Trigger Event A/D Converter Start Request A Dunng Up Counting O
Trigger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Converter Start Request B During Up Counting (]
Trigger Event A/D Converter Stamt Request B During Down Counting O

v Dead Time

Dead Time Count Up (Raw Counts) (w 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) (&) 200
w ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 0
~ ADC Trigger (Channels with GTADTRB only)
ADC B Compare Match (Raw Counts) 0
Interrupt Skipping {Channels with GTITC only)
Extra Features (s) Enabled
+ Pins
GTIOC1A P409
GTIOC1B P408

216 GPT RS A4/ XD FSPaY 749 L—Y 3>
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g_poegl Port Output Enable for GPT (r_poeg)

0174
~ Common
Parameter Checking
» Module g_poeg0 Port Output Enable for GPT (r_poeqg)
v General

Settings
API Info

~ Tngger
GTETRG Pin
GPT Qutput Level
Oscillation Stop
Name
Channel
w |nput
GTETRG Polarity
GTETRG Noise Filter
v Interrupts
Callback
Interrupt Priority

fE

Default (BSP)

OoER

_poeg0

—h )

Active Low
PCLKB/32

g_poe_overcurrent
Priority O (highest)

2-17 POEG KSA4/\OFSPa> 7445 L—3>
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2.24.3 RABT3
(1). AID 2> /3—%(ADC12)

URER. VEER. WHER., S8t U ES. 1 UN—428HEE. BEFEEESEEZ. V29U
AFX v UE—F] TAELFITUN—FOz7 b HZER), ADZEH#IE, ¥+ ) 7EHBYAHEESL
THESETLET,

(2). EHEBNFRLAAAZ A< (AGT)
500 [us]f B —/N\LBARELTHALET,

(3). RAPWM % 1< (GPT)
Frr1. 2. SOPWMBENBEE—FEZFEALT, Ty A LFEOHNETVET,

(4). GPTRAR— 7% k 7y kA X—TJL (POEG)

BERMLE (GTETRGB iiF D Low L AJLIEHE) X PWM HARFENM A VE—F D RREIZL
E3

2-18 FSP R 4 v U 2{KK

g_adc0 ADC (r_adc)

| Settings  Property Value
APlinfo | ™ Commen
| Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
Name g_adc0
Unit 0
Resolution 4 12-Bit
Alignment « Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
v Interrupts
Normal/Group A Trigger GPT1 COUNTER UNDERFLOW (Underflow)
Group B Trigger Disabled
Group Prionty (Valid only in Group Scan Mode)  Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Pnionity Prionity 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra

2-19ADC FSA4/A\MFSP Y7445 L—2 32 [1/2]
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g_adc0 ADC (r_adc)

Settings  Property

API Infa
» Gener

w [nput

v Channel Scan Mask (channel availability varies by

» Group B Scan Mask (channel availability vanes by
AdditionfAveraging Mask (channel availability va

al

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

v Module g_adc0 ADC (r_adc)

Temperature Sensor

Voltage Sensor

v Sample and Hold

w Sample and Hold Channels (Available only on

» Wi

Add/Average Count

Channel O
Channel 1
Channel 2

Sample Hold States (Applies only to channels

ndow Compare

Reference Violtage control
Interrupts

Extra

Value

D00D0DO0O0O00D00D0O0OROC0OO0OO0000DRERDERE

NEE

(& Disabled
(& VREFHO/VREFH

2-20 ADC RS A4 /XD FSP > 749 L—2 3202
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g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
AP| Info | ¥ Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Channel 0
Mode & Periodic
Penod 500
Penod Unit Microseconds
Count Source PCLKB
Qutput
Input
v |ntermupts
Callback o rm_motor_speed_cyclic
Underflow Interrupt Priority Prionty 13

B 2-21 AGT FS4A4/\OFSPa> T4 L—23 >
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g_timer0 Timer, General PWM (r_gpt)
JOKRT4
~ Common

Settings

AL info Parameter Checking

Pin Output Support
Write Protect Enable
Clock Source
w Module g_timer0 Timer, General PWM (r_gpt)
~ General
Name
Channel
Mode
Period
Pericd Unit
v Qutput
Custom Waveform

Duty Cycle Percent (only applicable in PWM mode)

GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCE Stop Level

Input

Interrupts

w Extra Features
w Qutput Disable
Output Disable POEG Trigger

&

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timerQ

a1

(&) Triangle-Wave Symmetric PWM
& 50

(4] Microseconds

50

4l True

) Pin Level Low
3 True

4 Pin Level High

POEG Link POEG Channel 1
GTIOCA Disable Setting Level Low
GTIOCB Disable Setting Level Low
~ ADC Trigger
~ Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A Dunng Up Counting (m]
Trigger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Conwerter Start Request B During Up Counting o
Trigger Event A/D Converter Start Request B During Down Counting O
v Dead Time
Dead Time Count Up (Raw Counts) & 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) ) 200
v ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 0
v ADC Trigger (Channels with GTADTRB only)
ADC B Compare Match (Raw Counts) 0
Interrupt Skipping (Channels with GTITC only)
Extra Features 4l Enabled
w Pins
GTIOC1A P409
GTIOC1B P408

2-22GPT RS54 /XD FSPa> 24 L—>3 Y

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings J0/571 &
w Common
AR ko Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
~ Trigger
GTETRG Pin
GPT Qutput Level O
Oscillation Stop O
Name g_poegl
Channel 1
~ Input
GTETRG Polarity Active Low
GTETRG Noise Filter PCLKB/32

v Interrupts
Callback
Interrupt Priority

g_poe_overcurrent
Priority O (highest)

2-23POEG KSA/A\MOFSPa> 7445 L—>3Y

RO1AN6842JJ0110 Rev.1.10
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2.2.4.4 RA8T1
(1). AID 2> /3—%(ADC12)

UHER. VEER. WHER. FELYES. 1 V- 42BRERE. NEREEREREZ.

r~vg

AX v UE—F] TAELET(N—FIz7 Y HZEHER), ADEMIT, £+ ) TRHAEIYAH EESL

THESETLET,

(2). EHEBNFRLAAAZ A< (AGT)
500 [us]f B —/N\LBARELTHALET,

(3). ARAPWM %A1 < (GPT)

FrYRIL5, 2. SO PWMEAHEE—FZFEALT. Ty F2A LFEOHENZTVET,

(4). GPTRAR— 7% k 7y kA X—TJL (POEG)

BERBLE (GTETRGAIHF D Low L AJLIEHE) X PWM HARFENM A VE—F D RREIZL

i—d—o

uuuuuu

b =
o [® amaRci | [® e
- ‘

2-24 FSP R 3 v 7 2{KH

g_adc0 ADC (r_adc)
70/ 74
~ Common
Parameter Checking
~ Module g_adc0 ADC (r_adc)
w General

MName

Unit

Resolution

Settings
APl Info

Alignment
Clear after read
Mode
Double-trigger
Input

~ Interrupts
Normal/Group A Trigger
Group B Trigger

1l

Default (BSP)

g_adc0

0

12-Bit
Right

Off

Single Scan
Disabled

Software
Disabled

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

Callback
Scan End Interrupt Prority
Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Intermupt Priority
Extra
Pins

rm_maotor_driver_cyclic
Prionity 5
Disabled
Disabled
Disabled

2-25ADC FSA/AMFSPaYv 744 L— 3 U[1/4]
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g_adc0 ADC (r_adc)
il
w Input

Settings
APl Info

v Channel Scan Mask (channel availability varies by MCU)

Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 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

00000000000 RODO0000000RRALED00REER

Group B Scan Mask (channel availability varies by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)

~ Sample and Hold

w Sample and Hold Channels {(Available only on selected MCUs)

Channel 0
Channel 1
Channel 2

Sample Hold 5tates (Applies only to channels 0, 1, 2)

REQOF

B 2-26 ADC FS A4 /XD FSP a7 1445 L— 3 U[2/4]

g_adc1 ADC (r_adc)

J0174
~ Common
Parameter Checking
v Module g_adc1 ADC (r_adc)
v General

Settings
APl Info

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

~ Interrupts
Normal/Group A Trigger
Group B Trigger

|

Default (B5P)

g_adc1

1

12-Bit
Right

Off

Single Scan
Disabled

Software
Disabled

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

Callback

Scan End Interrupt Prionity

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

NULL

Disabled
Disabled
Disabled
Disabled

2-27ADC FSA4 /XD FSPa> 7445 L—2 3 0[3/4]
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g_adel ADC (r_adc)
J0/(71
~ Input

Settings
APl Info

w Channel Scan Mask (channel availability varies by MCU)

Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Channel 28
Temperature Sensor
Internal Reference Violtage

Ooooo0oD0oDO0O0DO0O0OROO0O0O0OO0O0O0O0O0DOOO0OOFROOO0ON

Group B Scan Mask (channel availability varies by MCU)
Addition/Averaging Mask (channel availability varies by MCU and unit)

v Sample and Hold

~ Sample and Hold Channels {Available only on selected MCUs)

Channel 0 O
Channel 1 O
Channel 2 m]
Sample Hold States (Applies only to channels 0, 1, 2) 24

2-28 ADC FZ A4 /XM FSPaY 745 L—% 3 V[4/4]

g_timer3 Timer, Low-Power (r_agt)

Settings JORF4
~ Common
Inf
At info Parameter Checking
Pin Qutput Support

Pin Input Support
~ Module g_timer3 Timer, Low-Power (r_agt)
v General
Name
Counter Bit Width
Channel
Mode
Period
Period Unit
Count Source
Qutput
Input
~ Interrupts
Callback
Underflow Interrupt Priority
Pins

&

Default (B5P)
Disabled
Disabled

g_timer3

AGT 16-bit

0

&) Penodic
500
Microseconds
PCLKB

4 rm_motor_speed_cyclic
Priority 10

2-29AGT KSA/AXOFSPa> 7445 L—>3 >
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g_timer0 Timer, General PWM (r_gpt)

Settings JONT4
~ Common
APl Inf
o Parameter Checking
Pin Qutput Support

Write Protect Enable
~ Module g_timer0 Timer, General PWM (r_gpt)
v General
Name
Channel
Mode
Period
Period Unit
Output
Input
Interrupts
w Extra Features
~ Qutput Disable
Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB Disable Setting

i

Default (BSP)
Enabled with Extra Features
Disabled

g_timer()

@S

(&) Triangle-Wave Symmetric PAVM
@ 500

(& Microseconds

POEG Channel 0
SetHi Z
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 Converter 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 During Down Counting O

Dead Time (Value range varies with Channel)

ADC Trigger (Channels with GTADTRA only)

ADC Trigger (Channels with GTADTRE only)

Interrupt Skipping (Channels with GTITC only)

Extra Features (&) Enabled

2-30GPT R4/ XD FSPaY 749 L—Y3 Y

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings 7074 |
~ Common
- Parameter Checking Defauit (BSP)
~ Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
« Trigger
GTETRG Pin [~
GPT Qutput Level O
Oscillation Stop a
ACMPHS0 O
ACMPHS1 O
Mame g_poegl
Channel 0
w Input
GTETRG Polarity Active Low
GTETRG MNoise Filter PCLKB/128
~ Interrupts
Callback g_poe_overcurrent
Interrupt Priority Prionity O (highest)
2-31 POEG FSA4 /SO FSPa>v 272445 L—Y3 >
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23 VI b THERK

2.3.1 YIMDTT «- T74ILEER
JIRIDITDIANEFET7FAINEREFTRICRLET .

K27V DT T I7HILEHER[1/2]

T+ YITITHILE I74AI wE
7
ra_cfg S LA =
i
ra_gen BEERDOL SR H %
EE. A1 VBEHE
ra arm CMSISV—Zxa—F
board R— FEERHER
fsp/inc/api bsp_api.h BSP API &%
r_adc_api.h AD AP| E%&
r_elc_api.n(RA4T1,RA6T3,RAST1 D &) elc APl £5
r_ioport_api.h I/O APl £
r_poeg_api.h POEG APl E&

r_three_phase_api.h

3§ PWM API E&

r_timer_api.h

247 API B

r_transfer_api.h

T—H 5k APl EER

rm_motor_angle_api.h

AE API EE

rm_motor_api.h

E—4 API E&

rm_motor_current_api.h

EimHE API EE

rm_motor_driver_api.h

E—2 FSA4/NAPIE
2=
=

rm_motor_inertia_estimate_api.h

1 F—2 v H#E APIE
&

rm_motor_position_api.h

RIEHIH APl E

rm_motor_return_origin_api.h

[RAE1EIR API £

rm_motor_speed_api.h EE API B
r_adc_b.h(RA6T2) r_adc.h(RA4T1,RA6T3,RA8T1) AD BEEE
r_agth AGT B EEZ

r_elc.n(RA4T1,RAGT3,RA8T1 M)

elc EEES

r_gpt_three_phase.h

3 PWM BB EES

r_gpt.h GPT BEEZ
r_ioport.h /O B EE R
r_poeg.h POEG Bi#EE &

rm_motor_current.h

ERtIHEEE R

rm_motor_driver.h

E—4 FSA/\EEE
=

rm_motor_induction.h

FEvUYERE—4
HEEEE =

rm_motor_position.h

i B HI RS EE &

rm_sense_induction.h

PR LYAR - 2R
BHIERE T

rm_motor_speed.h

REEEESR
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x2-8YVI 0T I+ ILTHERK[2/2)]

74+ H$ITIT+ILE 74 e
%
fsp/lib 4T3V 7741
fsp/src bsp BSPREAE T + LS
r_adc_b/r_adc_b.c(RA6T2) AD FS 4/
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K54/
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 D #H) elc FZ 141\
r_gptir_gpt.c GPT K54
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM K54 /\
r_ioport/r_ioport.c 10 K548
r_poeg/r_poeg.c POEG K54/
rm_motor_current/rm_motor_current.c BRI SN
rm_motor_current/rm_motor_current_library.h BREEHSATSY
API E&
rm_motor_driver/rm_motor_driver.c E—F2FSa4N
rm_motor_induction/rm_motor_induction.c FELYEFERET 4
N R WA
rm_motor_position/rm_motor_position.c MIEHIE S 4/
rm_motor_position/rm_motor_position_library.h EFEHS A TS
API E&
rm_motor_sense_induction/rm_motor_sense_induction.c | AEHE FZ 4 /\
rm_motor_speed/rm_motor_speed.c HEFIEFZ 4N
rm_motor_speed/rm_motor_speed_library.h RBEHMS4 TS
AP| B
src application/main mtr_main.h , mtr_main.c d—HA A VB

r_mtr_control_parameter.h

FENS A —FEER

r_mtr_motor_parameter.h

E—HNTA—FER

application/user_interfacelics

r_mtr_ics.h, r_mtr_ics.c

Analyzer Ul BSiE RS %
EE

ICS2_RA6T2.h , ICS2_RA4T1.h, ICS2_RA6T3.h,
ICS2_RA8T1.h

Y—ILRBIESA TS
),

ICS2_RA6T2.0, ICS2_RA4T1.0, ICS2_RABT3.0,
ICS2_RA8T1.0

V—IILRBIEEEEE
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2.3.2 EOa— LR
VI TDED 12— IILERER 2-32I2RLET,

Application Layer

User Interface Module

Set User Command to Buffer

Main

Middle Layer
N
| Interface Module I
[ [ rm_motor_induction ]
Set Control Gain & Command
Control Module
~
[ rm_motor_current ] [ rm motor speed ]
[ rm_motor_sense_induction ] [ rm_motor driver ] [ rm_motor position ]
g J
Y

-
Set PWM duty
. Get Voltage, Current & Angle/Speed
HAL Driver I

[ADCJ LAGTJ [GPTJ [POEGJ

N\

Output PWM Signal

MCU / Inverter

Get A/D Converter Data & Sensor Signal

X 2-32 ES 2 — )LIERR

RO1AN6842JJ0110 Rev.1.10
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24 JYIFOITARYY
RURATLDY I bz 7ERMEHRETRICSRLET,

R29FEEYVERAANY MLGIEY T b0z 7ERLEH

IEH

kS

w7 =

Y ~ILHIE

E— 3 HlERR/AFLE

SW1DLALIZE YHIE
# =X Renesas Motor Workbench i 5 A 71

[E SR F HEAB L B AR H

FEwUY

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] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]
B EEEEH board_ui ¥

VR1IZ& B8R
ESEFEE : —180 EE~180 &

ics_ui B
BREBHEARICLKIMETAT 71 ILIES
BN {EEE . —32768 E~32767 &

NS SRBEILERTE

REE LA | Optimize more(-02) (T 7 #+ )L FE&5E)

fREE=IEME

LUTOWTAIDEHEDH, E—42FIEESEAO X)ZFETI T4 II12T 5
1. £DOEFM 3.82(=1.8*sqrt(2)*1.5) (RABT2)
3.54(=1.67*sqrt(2)*1.5) (RA4T1,RABT3,RA8T1) [A] % 12:@
(EiR&IEE A TER)
2.4 VN—2 BREEH 60 [VIZBB(ERTEELY TER)
3.4 UN—FBREBEEM VIR FEH(ERGIEE LR TER)
4. [EIERERE A 4500 [rpm] % 2B (BRI E A TER)

SR D DBEFRREES ZHRE L1158, PWM H AT % Low HAIZT B
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25 FNYrHEEIRGL
FVRTLTHEALTLSEIY A LBEIELE FRISRLES,

& 2-10 & Y AH B FEIREL

&Y A H BEE Pl
LR
15 Min
14
13
12
11
10 AGTO INT
3 B IR Y IA A AR TE
9
8
7
6
5 ADCO ADIO(RAGT2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZEH5E T8I U A EF 5 Y iAH 0 IE)
4
3
2
1 v
0 POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
Max POEGO EVENT(RA8T1)
BEREEEYAH
Allocations
Interrupt Event ISR
0 POEG3 EVENT (Port Output disable interrupt D) poeg_event isr
1 AGTOINT (AGT interrupt) agt_int_isr
2 ADCO ADIO (End of A/D scanning operation(Gr.0)) adc_b_adio_isr
2-33RA6T2FSP &lYrA#a> T4 L—a 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 Qutput disable interrupt B) poeg_event_isr
2-34 RA4T1/RABT3FSP &Y A#Ha VT4 L— 3 Y
Allocations
Interrupt Event ISR
0 POEGO EVENT (Port Output disable interrupt A) poeg_event_isr
1 AGTO INT (AGT interrupt) agt_int_isr
2 ADCD SCAN END (End of A/D scanning operation) adc_scan_end_isr
2-35RABT1 FSP BIWA#a v 71 FL—Y a3y
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3. ®lfEY 7 bz 7EREA
RKORTLOHEEERRIZOWVWTEHRBALET,

3.1 HEASE
3.1.1  E—4EHNEL
E—4S NDiLEN L E1EIE. Renesas Motor Workbench MDA N EIX SWIMSDAANIZE>THIEIL E
ERS
SW1IZIZARAAR— FAE Y BT OHN, Low'LRILDEZTRZ—FRA Y FNBEIN TS & IR
L. "High' LR LD EEIFE—FEFIETHEHBLET,

3.1.2 ADZin
(1). E—2EERERSIE

E—4% OEEREEIESEIX Renesas Motor Workbench ™5 DA D ZE =X VR1 DHEAE(7 0 JE)%E
ADZEHT B EICE>TRELET . ADEBRINT-EIX. UTORDESIZ, REREE A (UBIESELE
LTEARALET,

x 3-1 BEEREMERTIEDE#LL

BB Lt
(FES1E - AID ZH{E)
CW 0 [rpm]~4000[rpm] : 0800H~O0FFFH
ElEnEEETIE
CCw 0 [rpm]~4000[rpm] : 0O7FFH~0000H
CW 0 [E]~180 [E] : 07FFH~0000H
MEESE
CCw 0 [E]~180 [E] : 0800H~0FFFH

2). 4 N—4BREE

UTORDESIZA VN— S BREFZAELFTY . ZRERORFHEB/ERE - EEERH(EERLPWM
FE)IERALES .

R3I24 N—IBHREEOLHLL

KLt
(A 2= BREE : AD ZH#1E)

I5H

A VUN—BBHREE | 0[V]~73.26 [V] : 0000H~0FFFH

(3). U, V#E. WHRER
UTDORODKSIZ, UE. V. WHERZREL. N MLAIEIZERALEYS, UMB. WHOAZHL
52 v MEHBERAEETY,
%330, V. WHEROLT ML
itk
(U#B. V. WHREF - AD ZHfl)

-8.25 [A]~8.25 [A] : 0000H~OFFFH =
B 7% fE = (3.3V— 1.65V) < (0.010hm x 20)=8.25A

IHHE

UHE. VH. WHER
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3.1.3 ZiH

RKORTLTIE, E=F~DANBREIE/NILAIEERR (PWM) IZ&>TERLES, KEDa2—ILT
[X. PWMDuty tLtDEHZEITWET, £f-. EEFIRERZLITEE=0IC, ERFTo-EXFZHATEE
ERS

(a) EZHKEEER
FREMELUTOLSICERELET,

v

t

m:ERE VEFEEE EAMUN-SBREE

(b) ZEREANY MILESR

KAWBRAE—FDOARY FILHEHEIZCENT, —BUICFREZDEZBEEESIEREZLBRICERLET,
ECAN, FOFEFEFPWMERDEOHOEFRE LTHEAT S E. ERICE—FICHMENBZEEDA >
N—AEABREFICHNIT I2EEFARIBEEETRE TRK86.7[%]EH->TLEVWET, £F2T, TRk
HLEIIEHNEFEFENRAELR/MEDOTFHEZEL L. ThLEZRHEERESENICHELZID
FEFRELTHERLET, TOHR. TRFEOKKIRIBEV 32EFLLEY . BREEEXZOEFIZEEF

BAEX100[%]EHY £T,
Vi 4 1
vl=(V, |+av|1
v V. 1

s AV = —merinin y = max(Vy, Vo, Vi s Vinin = min{W, , Vi)

V., V,,V, : UV,W HHEEIESE
V., V)V, : PWM £ UV,W HEEESEZERR)

FREmMZUTOEIIZERLFET .

Vl
E
EE V. PWMAERMMBETLERES E: A A —XFREE

m:
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3.14 HREEBH
RB1IZAVRTLITB 2 REBBRERTLET, 4T TOY 5 LTI, TSYSTEM MODE) =& Uik
EBEEELFET,

POWER ON/
RESET

e

[ERROR EVENT [RUN EVENT]

( SYSTEM MODE

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

31 FBEUHFERAAY FILHEIEY T b 7 DIREEBBE

(1) SYSTEM MODE

SATLHEREEFRLET, F41RY MEVENT)OEEIZLY ., REABERLET., VATLOH
YEIREE(X., E—4ERENZ1E (INACTIVE) . E—4 &S (ACTIVE) . EEIKEE (ERROR) MH Y F
-g-o

(2) EVENT

% SYSTEM MODE #[Z EVENT %49 5 &, TD EVENT TS T, Y AT LBMEIREAR 34
PORDOKIZERLFET, EEVENTOREERETTRELGYFET,

= 3-4 EVENT — &

ARV R4 FREER
STOP A—H—BEICLYRELET
RUN A—H—BEICEKYRELET
ERROR DRTLNEEEBRELE-EEICRELET
RESET A——BECEYRELET
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3.1.5 WmEVAE

YTV T LI 7 OREBFEANRTER 3-2, B3-3ITRLET,
[MOTOR_SENSE_INDUCTIVE_MODE_INIT]E— K T##i{t. [MOTOR_SENSE_ INDUCTIVE
_MODE_BOOT]|E— K Tia#lfiIZ & 2HAMEDOHMHIE. [MOTOR_SENSE_ INDUCTIVE
_MODE_DRIVE]E— RTARY MLFIELGEIBSNET, d BER. q MER. RE. BTN ZThDOIERIE
ZEEWTEHI5TI2&>TE—FKZav rO—ILLTLET,

RUN MODE

i HaoT
14 reference status MOTOR SPEED_ID_UP

I, reference status

Speed reference status MOTOR_SPEED_SPEED_ZERO_CONST
1y reference[Al A

con_f4_ol_ref_id

10 control [s]

0

I, reference[Al A
speed PI output

0

Speed reference
[rpm]

speed

ref_speed = 0
"e-EP ‘ [s]

H3-2 FE U YFERARY MLHEIEY 7 b 7 OREBGIHAS GEEHIEE)

RUN MODE | |\ o oo . MOTOR_SENSE_INDUCTIVE _MODE_BOOT MOTOR_SENSE_ INDUCTIVE _MODE_DRIVE
1y reference status MOTOR SPEEDJD_UP T 0 Mo e — MOTOR SPEED JD.CONST MOTOR SPEED JD_ZERO_CONST
I, reference status MOTOR SPEED JQ_ZERO_GONST MOTOR SPEED JQ_SPEED_PLOUTPUT
Speed reference status MOTOR SPEED SPEED ZERQO_CONST MOTOR SPEED POSITION_CONTROL
Position reference status MOTOR POSITION_STEADY STATE MOTOR POSITION_ TRANSITION.STATE
14 reference[A]l A
com_f4_ref_id
10 control [s]
0 —>
I, reference[A] 4
speed PI output
[s]
0 — —>
Speed reference
[rpm]
[s]
0 —>
Position reference 4
[degree]
Position
[s]
0 >

X 3-3FE L HFERANY MLHEIEY 7 b 7 ORBFIEAS (GLE HER)
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3.1.6 MEBEERENIER (EEEHMKAN)

HUoTLYTRI2T7 TR ANShE-EFECH L TEREZEE L CHERAS C L ICHEREEERT
SERENRESINATLET,

Renesas Flexible Motor Control ') — X F

MOTOR_POSITION _STEADY STATE MOTORPOSlTliNSTEADYSTATE

ul_state pos pf MOTOR_POSITION_TRANSITION STATE | MOTOR_POSITION TRANSITION STATE
ul_pos_ref mode MOTOR POSITION CTRL TRAPEZOIDAL MOTOR POSITION CTRL TRIANGLE
1
Speed i
A e e —— e e o} o e e e e o gy
com_f4_max_speed_rpm
d
- > .
Constant Speed Time [S]
»
»
Reference i /
Position !
.. P com_82_ref position_de,
Position A —prep -des
a =
:)- com_s2_ref pbsition_del
- “ >
i i com_u2_interval_time Time [S]
g 1

| >
MOTOR_POSITION_CTRL_TRIANGLE

: f4_accel max_speed * f4_accel time >=f4 pos_dt rad

MOTOR_POSITION_CTRL_TRAPEZOIDAL : f4_accel_max_speed * f4_accel_time < f4_pos_dt_rad

3-4 (B RIEDEN &

AR BB OEERSIE

BZ4IE LA Z Renesas Motor Workbench MB LA TDEHEANT 52 & T, MEEREENTRELRIES
EEERTHENTEFET,

- INERBERS (com_f4_accel _time)

% KEE (com_f4_max_speed_rpm)

- BESHER (com_u2_interval_time)

MERE & MERREN SROEENMEFORRKEEEY HREVFEIC, ERROEEERELLY
F9,
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31.7 EEEHE
HUTLY T Y7 RERFHOBAREBICINET 2AEBROFEEN OFEEFREEHLTVET,

REHERE
T T A (O O O A
T T T T NN SR (N AN I B A
[T T I B ool
cos | | | | | | | | |
U AES | L ! e
: [ '
| I
[
sin : : : | : | | | :
R SEEN
TR N T R R T T T B
T T T N I O I B A
T T e L e e A
S T T SO A N A NN A BN B
T T N T O A (N NN I B
T T O A O A AN A BN B
27 [rad] T T O T N A (R NN N B
T T TR T I B B [ N B
wEomzl 11 1 1 LT Lo
arctan(sin/cos) T ___\I(___:____.:____:____.If____: : | | | | | | |
B LA Elrad] --.,r.__r___1____r___ | | | | | | | |
o [T T I B T
| | [ T T B I T
[ [ ol
0 [rad] | | | q & | | | | | !
oo uEmeRg 0!
B REIls]
E— 4 EE5EE rad/s| = (EDRZ) /(1L EREZEH)
35 FELUYICLEEENE
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318 BB UHOREMIE
BUTWY T LIz FEEE L YOENERHES 2HEZHABELTVET, sinf§5 & cos ES5A LA
EEBHT 258, o HAOF Ty FOTM Y, MEORLDENAERELAYES, AHEHTO

TS LTIE, o HHNEHET SHEEEFERTEET, Y1 VHEOHSER 3-6 ITRL. IHEBEDH
SER3-7TIZRLET,

2 sin signal befare gain correction 2 L . .
N ) ) sin signal after gain correction
05 signal before gain correction . . .
= 05 signal after gain correction
1 before normalization _ 1
2 2
- . SR S, N A 3
g toffset erydr g
30 D0 o g e
5 before tiohpalization offsetdrror P
2 2 offset error = 0
@ [
v wi
1 -1
2 -2
0 90 180 270 360 0 90 180 270 360
Angle[deg.] Angle[deg.]
> N o = = s - “~ 4 = = s
()7 1 VFHIERTRHIES A A —D (b)7 1 VHERBREESA A —D

®3-6 7HOJHADT A UHERE

sin signal before phase correction sin signal after phase correction

e c0s signal before phase correction

= 05 signal after phase correction

Sensor output[V]
o

Sensor output[V]
o

4_> phase difference phase difference
: =90 T angle error[deg] =90[deg]
2 B
0 90 180 270 360 : 0 90 180 270 360
Angle[deg.] Angle[deg.]
(QBHERTREES A A —D (D) ERBHESA A —

3-7 7H O HAOMBEFERE

U HABEREEEDICLEEEE. YREBBRKICE YOHAT -2 RELEZITVETS ., BEL
F=T—3ERICYT M7 THERRZEHL, toHHANCAEZERT ARICERALET, oY
DHAT—RBF—ToN—THETRELET. T—FRBERVHEEN7O—ERLET,

F-HEHBEDOES - BRSO T, IMHRFICHEFBEZTO. TORICRELEZEVYOAEEZ0ELE
BAHRLIMEZITLET,
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C

WERS—F

)

REMIEVHIERE

F—ToN—TEECT—IRE

TAUBHIEER S

HRARMIE AT —2 IS

AR IE [E5 H

HWIET—2HIE

C

®T

)

SREMIEMEO—Fv— b+
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3.1.9 {REEHLEE

ARVATLTIE, UTOIS—RKEZHELE., TNETNOBEICRIFEREZREL TVET, REMAE
[CEHEHBREEIFRI5ZSHMLTIESLY,

CAERIT—
BERIS—IEIN—FI9TF7RUOYVIFIDT7THRATHRESINET,
N—FOzT7HhoDREFEIEEE BERKEL) I2&Y . PWM ENinFZE Low BIKEICLET,

Ff-. BERERBAHCUME. V. WHERZERL. BER BERY Iy MEFHERB) ZHRHELT:
BFIC, BRFLLFET (VI bz 7RE) .

BRETS
ERAMT > IBHRBELEAL. ARE BREY Sy MECHE ERHLLNC, R
SEL . BEE) 2 b BERHEBOEEORESERE L (BE B TS

EEEIS—
BETEREPT, vN—2BKREEZEHRL. BEEX (BBE) I v MEZ TR -15E) #H&RHE L=
B, BEEFELLET, BEXY S v MEIRHEEBROERENDREEFZEELTHELZETT,

cEEEET S —
EEEEERRAATEEZEERAL. ZEY Iy MEZEBLEES, BRFELLEY,

RI5BVRT LIREMEERTEE

T5— miE FEEEET
BEETS— E%F”E”* 60 | EAHIEES
EBETS— E%F”E”* 8 | EsIEES
ffﬁggl ﬁi”sw*ﬁ 4500 | EFHEE
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3.1.10 AD R AH
AD R HERX YU TIN—TDRAIU5%RLET,

Timer start
< 50us >
Carrier cycle
ADC trigger ADC trigger ADC trigger
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
Motor control routine
Scan 1 Scan 1 Scan 1 Scan 1
AD conversion\‘l AD convers\on\Al AD convers\on\‘l AD conversmn\‘l

K39AD FYHRALZIUYT

Timer start
" 50us >
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

3-10AD R AR A 2251 EREIE)
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32 FBEUHERAANY MY T b TR
FEEUHERAY MLGIEOHE IOy VRERLET,

Speed/Position Interrupt

Process .
w_refmfﬁ‘,' Carrier Interrupt Process
4 Position P - Speed 3 ig* + Vgt d Vi, ALY
i osition P [ pee H Voltage >
H +Speed FF [©O O H X q v, oror [V 7 (
e_referenoe ] Vit Current o S Wi v vy, Compen wl PWM M
! H a | | Pl Voltage | V9 Uvw [ Ceztion b o—\
Limit
i H -
: ! X Vot 0 Inductive
: Switch H K sensor
. 1 H Decoupliny
Position [ 1 position/Speed Loop Controller ping
Profiling 3 4 Control 0
K ' *Ti W YR . .
w* d | lq i
0 i dq « sin/cos

signal

L]

Ig

w

‘i Angle

H Switch H signal

1 Position/Speed | 0 detection
Loop mode

-1 BFEE HHERANY MLHIESR IOy Y
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* 3-6 BRHIEHEAYE Y AHBEBARTER—E(1/4)

7744

E#%

PRSI

mtr_main.c

mtr_callback_event

A7 : (motor_callback_args_t *) p_args
A=Wy VEBIRZ A= T—4
Hh: %Gl

E—RFIEa—ILNy I BEHK

rm_motor_induction.c

rm_motor_induction_current_callback

A7 : (motor_current_callback_args_t *) p_args
[A—=NY VEBNS A= T—4

Hh: %Gl

BEHBOHE A EERFED
ABIZEHRE

RM_MOTOR_INDUCTION_ErrorCheck

A A : (motor_ctrl_t * const) p_ctrl / E— 42 Hl##E&EER A >4
(uint16_t * const) p_error / E—4 T 5 —1E%k

7 : fsp_err_t/ BARETHER

IS—FxIvy

rm_motor_induction_copy_speed_current

A 71 : (motor_speed_output_t *) p_output / IEHIHE HT—4
(motor_current_input_t *) p_input / ERFIEA AT —4

HA: gL

REHENT—42ZERAAR
F—ARZaF—

rm_motor_driver.c

rm_motor_driver_cyclic

A A : (adc_callback_args_t *) p_args
[A—=Ny VEBNS A= T—4
HA: k&L

E—RKSq4Na—)LNvsH
BA%

rm_motor_driver_current_get

A7 : (motor_driver_instance_ctrl_t*)p_ctrl / E—4% KS4 /84 VR
AR

HAh: %L

AD £@T—2 0§ (HE
REBREE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t * const) p_ctrl / E—% K5 A /&l {H#E:E 4k
Ra 24

(uint8_t * const) p_flag_offset/ BiiA 7ty MRHETET 73545

Hh o fsp_err_ t/ BASREITHRR

BRA 7y MEZRIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A A : (motor_driver_ctrl_t * const) p_ctrl / E—4% K5 A /& &K
0

(float const) u_voltage / U 8 EBE

(float const) v_voltage / V #8EE

(float const) w_voltage / W 8EE

KA fsp_err_t/BEEITHE

PWM 72 —7 « S ADRE
Er—82HE

rm_motor_driver_modulation PWM D RAT
A7 : (motor_driver_instance_ctrl_t*)p_ctrl / E—% KS A4 /84 VR
2R
HA: &L
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* 3-7 ERHIEEAE Y AHBEBARTER—E(2/4)

77414

E#%

PRSI

rm_motor_driver.c

rm_motor_driver_mod_run

A 71 : (motor_driver_instance_ctrl_t*) p_ctrl /| E—% K54 /84 VR
BUR

(const float *) p_f4_v_in/ AA=HEE

(float *) p_f4_duty out/ HAF 2 —F «
HAh: &L

ANZHEE (1S4 K—3)
MEF1—F 149 LER
%

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl /| E—4% FS4 /84 VR
2R

(float) f_duty u/UMTa2—TFT+«

(float) f_duty v/V#Ta1—T«

(float) f_duty w/W T a1 —T 41

HA o fsp_err t/BARIEITHRRE

PWM T 21—7 1 8&5E

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t * const) p_ctrl /| E—4% KS4/8a> tA—
nnvy

(motor_driver_current_get_t * const) p_current_get/ R T—4

HFH: fsp_err t/BAEETHR

A&, Vdc. Va_max T—%
W&

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
A=Wy HBEBRSA—ET—4

HAh: %Gl

B A

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EF&IHEERNR A 4
(motor_current_input _t const * const) p_st_input/ /4 > 7w &R
T—4

A fsp_err_t/ BA#ETHRE

BREEBANT—5 £HE

RM_MOTOR_CURRENT_CurrentSet

A A : (motor_current_ctrl_t * const) p_ctrl / EFHI EEEERR A > &

(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

HA o fsp_err_t/ BA#ETHR

diq MOBHEBEDT—5 %

nes
ax &

RM_MOTOR_CURRENT_CurrentGet

A A : (motor_current_ctrl_t * const) p_ctrl / EFHI EEEERR A > &
(float * const) p_id / Bx#& L 1= d BAEFRA~DKRA >4

(float * const) p_iq / ERf§ L fz q AEFRA~ADKRA >4

H: fsp_err_t/ BABETHR

d/q BERE RS

motor_current_transform_uvw_dq_abs
A7 : (const float) f_angle / 5 EE
(const float *) f_uvw / UVW #RA >4
(float *) f_dq / dq &R+ >4
HA:HL

UVW — dq BEAR ZE A (T 2L #R)
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* 3-8 BnHIEEAHE Y AHEBARTER—E(3/4)

77414

E#%

PRSI

rm_motor_current.c

motor_current_angle_cyclic
A A : (motor_current_instance_t *) p_instance / R4 Y A2 VR

HA: k&L

ERFHORABEICE TS
AEEEIOER

RM_MOTOR_CURRENT_SpeedPhaseSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EF&IHEERNR A 4
(float const) speed / [E¥5EE

(float const) phase / {iz#8

Hh o fsp_err_ t/ BASERITHRR

EREELOD—F BT —4
EERTE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EF&IHEERNR A 4
(float const) id_reference / d B E RIS

(float const)iq_reference / q SiIEFIE S

H A fsp_err_t/ BA#ETHSE

RM_MOTOR_CURRENT_PhaseVoltageGet
A7 : (motor_current_ctrl_t * const) p_ctrl / EF&IHEERNR A 4
(motor_current_get_voltage_t * const) p_voltage / RIGEET—4

HA o fsp_err t/BARIEITHR

RESN-HEEZZRE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t*) p_ctrl / B4 Y R2 A3 >
rE—JL

HA: AL

ERART LAY FEER
DERRY ML LGHAERE
Ry MLEFE

motor_current_pi_control
A7 : (motor_current_pi_params_t *) pi_ctrl / Pl #l{#1/85 X —4%
H A : float / Pl il #1H S{E

Pl il

motor_current_limit_abs

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

H 5 : float/ HIR L =&

HEHE D IR

motor_current_decoupling

A7 : (motor_current_instance_ctrl_t *) p_ctrl / ER&IEA VR4 >
A

(float) f_speed_rad / [El#z:& FE

(const motor_current_motor_parameter_t *) p_mtr/ E—2 &/ 5
A—4

Hh: %Gl

TS HIE

motor_current_voltage_limit
A A : (motor_current_instance_ctrl_t *) p_ctrl / BiRHIEA VX2 VR
HAh: &L

BEANY FILOFIR

RO1AN6842JJ0110 Rev.1.10

2024.1.23

RENESAS

Page 50 of 85




KAHBRPE—FDFH

BEoHAY bLHIE

Renesas Flexible Motor Control ') — X F

* 3-9 BRHIEHEAE Y AHBEBARTER—E(4/4)

T774ILE

E#4

PRSI

rm_motor_current.c

motor_current_transform_dq_uvw_abs
AF : (const float) f_angle / EEE A E
(const float *) f_dq / dq &K« >4
(float *) f_uvw / UVW #87R4 > 4%

HA: &L

dq — UVW EERZZE#a (i xt ZE4)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &E
REWET—42

(float*)p_f4_v_array/ ) 77 LV RAERE

(float*)p_f4_ i array/ ) 77 LY RAER

(float) f4_vdc / B#REX

HAh: &L

BEREME

rm_motor_sense_induction.c

RM_MOTOR_SENSE_INDUCTION_FlagPiCtriSet

AF : (motor_angle_ctrl_t * const) p_ctrl / & E $l{H#&E AR A >4
(uint32_t const) flag_pi / Pl #1270 254

HH o fsp_err_t/BIERTHR

PIHIEIERITD T 5T & HE

RM_MOTOR_SENSE_INDUCTION_AngleSpeedGet

A A : (motor_angle_ctrl_t * const) p_ctrl / £ E & ##EEAR A 4
(float * const) p_angle / BET—4

(float * const) p_speed / EET— 4

(float * const) p_phase_err / iR ZT—4

M fsp_err_t/ BAERTHR

O—4 OFE L BEERE # i
=
(BLHRET—2IXWMEEEKFE
HA)

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

A A : (three_phase_ctrl_t * const) p_ctrl / =48 % A < &l E AR
14

(three_phase_duty_cycle_t * const) p_duty cycle / 8ET 1 —F «
HAL4oIL

HH o fsp_err t/BIBETHE

BEAIDTa—T4H4Y
JLERSE
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& 3-10 FEHEHEHE Y AHBEBARTEE—E(1/2)

HF 0 uint16_t / ZiafiE

T7A4IL%A EEE PUBES S
mtr_callback_event E—AFlEa—ILNy Y BEEK
A# : (motor_callback_args_t *) p_args
[A=Ny YEBNSTA—ET—4
mtr_main.c HAh: AL
get_vr1 VR1 M A/D EH#{ERE
AHB:HL

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

A# : (motor_current_ctrl_t * const) p_ctrl/ EFa > rA—)LT O Y
v

(motor_current_output_t * const) p_st_output /ERH T —4

KA fsp_err_t/BEEITHE

BT A S E E S A D
TR EWE

rm_motor_induction.c

rm_motor_induction_speed_callback

A7 : (motor_speed_callback_args_t *) p_args / a—JL/\v & BE#
RTA—FT—4

HAh: &L

HREFEI—IL/Ny U B

rm_motor_induction_copy_current_speed

A A : (motor_current_output_t *) p_output / EFHHT—4
(motor_speed_input_t *) p_input / EEAHT—4

HAh: &L

BRENT—2ZEEAAN
F—ARZaF—

rm_motor_speed.c

rm_motor_speed_cyclic

A A : (timer_callback_args_t*)p_args / 3—JL/\y 2 BEHUS A —
ATF—4

HA:#HL

REFHOEAHREE (247
B Y SAHBREDIEUH L)

RM_MOTOR_SPEED_ParameterSet

A7 : (motor_speed_ctrl_t * const) p_ctrl / E—4FEEa> O—)L
Javy

(motor_speed_input_t const * const) p_st_input / IEA /85 A —
2

HH o fsp_err t/ BASKERITHRE

BREANNT AR ERE

RM_MOTOR_SPEED_SpeedControl

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

i : fsp_err t/BARETHER

dlg BEREREZHE E
EHEOA( > TOER)

rm_motor_speed_set_speed_ref_induction

A A : (motor_speed_instance_ctrl_t*) p_ctrl/ E—%&EA VAZ ¥
A

A float/ ) 77 LU RRE

REETBEEENR

rm_motor_speed_set_iq_ref_encoder

A7 : (motor_speed_instance_ctrl_t*)p_ctrl/ E—%EEA VR 2
A

HA:float/q#!) 77 LU RER

qEDERIEFIEEZEH

rm_motor_speed_set_id_ref induction

A7 : (motor_speed_instance_ctrl_t*)p_ctrl/ E—2&REA VX2
A

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

dBDERIEFIEE TR

RM_MOTOR_SPEED_ParameterGet

A7 : (motor_speed_ctrl_t*const)p_ctrl / E—42FEa > tA—)L
Javy

(motor_speed_output_t * const) p_st_output / EH T —4

H: fsp_err_t/ BAMETHRR

REFEOHNNFA—2 %
m&
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& 3-11 FEHEHEHE Y AHBEBARTEE—E(2/2)

T774ILE

E#%

IR R

librm_motor_speed.a

rm_motor_speed_first_order_Ipf

A7 : (motor_speed_Ipf_t *) p_lpf/ —&R LPF #iE kR4 >4
(float) f_input/ AHT—4%

Hh o float/ 74 LA —%DT—4

— R LPF 038

rm_motor_speed_fluxwkn_set_vamax

A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 55O iR #&i&
N

(float) f4_va_max /| RKEEAY kL

Hh: &L

RRBENY MILERTE

rm_motor_speed_fluxwkn_run

A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 53 &H i3 E:E
e

(float) f4_speed_rad / E— 4 EXEE

(const float *) p_f4_idq / d/q BHEE 7

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

Hh: &L

SBOBRHIERIT
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3.3 Contents of control

3.3.1

Configuration Options

FELUYHEANY FLFIEES 2 —ILOERA T 3 vIiE. RA Configurator Z#H L THERTEET,
FEEINF=A T 3. a— FOAEREIZ common_data.c/h, &1 hal_data.c/h [CHEMICRBREINET,

FTFoavae

% 3-12 Configuration Options (rm_motor_induction.h)

REME. ROKI-12EEA T avITEBHELTOET,

T ars

RE

Limit of over current (A)

HERNCOEZEBEADE. PWMEHAR— AT TICERE S

nFE9,

Limit of over voltage (V)

BREENCOEZHEZ S L. PWM EHAR— AT TIZERTE
ShFEJ,

Limit of over speed (rpm)

EERENCDEEEZHE. PWM B AR— EOA TITERE
ShFEJ,

Limit of over speed (rpm)

BREENCOEZTES E. PWM HAR— AF TIZETE
ShFEJ,

3.3.2 Configuration Options for included modules
FEEUYHERANY FLSEES 2 —ILICE, UTOEDa—LNEFEFRET,

% 3-13 Configuration Options #]#A{& (rm_motor_induction.h)

r7Tavs RABT2 RA4T1 RAG6T3 RA8T1
Limit of over current (A) 1.8 1.8 1.8 1.8
Limit of over voltage (V) 60.0 60.0 60.0 60.0
Limit of over speed (rpm) 4500.0 4500.0 4500.0 4500.0
Limit of over speed (rpm) 8.0 8.0 8.0 8.0

» Current Module

- Speed Module

» Position Module

- Angle Module

* Driver Module

Fr. ThoDED2—ILICE,

F9,

FBEEUYFERARY MLGIHES 2 —ILERLBBRB/NT A—2HHY
T a R EREBEUTORITRLET,
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R3-14BHEAToay

Configuration Options (rm_motor_current.h)

TTavsé SES
General | Shunt type “ f I:?f_ﬁiﬁ"é W <ORNTRAR
HETOINEERLET,
General | Current control decimation ERHHOMEIE
General | PWM carrier frequency (kHz) PWM &+ 1) 7 BlIK
General | Input voltage (V) ANEE [V]
General | Sample delay compensation Yo TVBIEMED RN M EE
RLET,
General | Period magnification value BEREMERORMGER
. BEREMEOES EHEFIRL
General | Voltage error compensation —

General | Voltage error compensation table of voltage 1 | EEDBEEREMHIET—TIL 1
General | Voltage error compensation table of voltage 2 | EEDEEREMET—TIL 2
General | Voltage error compensation table of voltage 3 | EEDEEREHIET—IIL 3
General | Voltage error compensation table of voltage 4 | EENEFREMHET—TIL 4
General | Voltage error compensation table of voltage 5 | EEDEEREWET—TIL5
General | Voltage error compensation table of current 1 | RO EEREBET—TIL 1
General | Voltage error compensation table of current 2 | ERDBEEREMET—TIL 2
General | Voltage error compensation table of current 3 | ERDEEREMHET—TIL 3
General | Voltage error compensation table of current 4 | BRDEEREBET—TIL 4
General | Voltage error compensation table of current 5 | RO EEREBET—IIL5

Design Parameter | Current Pl loop omega TR
Design Parameter | Current Pl loop zeta &1 [ohm]
Motor Parameter | Pole pairs dehf 49432 R [H]
Motor Parameter | Resistance (ohm) q#A AU 2R [H]
Motor Parameter | Inductance of d-axis (H) W3 [Whb]
Motor Parameter | Inductance of g-axis (H) A4 F—2 % [kgm 2]
Motor Parameter | Permanent magnetic flux (Wb) BRI REF EKE Hz)]
Motor Parameter | Rotor inertia (kgm”2) ERHHREER
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% 3-15 Configuration Options #)£A{E (rm_motor_current.h)

TFavs 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 table 0477 0477 0477 0.477

of voltage 1

General | Voltage error compensation table 0.742 0.742 0.742 0.742

of voltage 2

General | Voltage error compensation table 0.892 0.892 0.892 0.892

of voltage 3

General | Voltage error compensation table 0.979 0.979 0.979 0.979

of voltage 4

General | Voltage error compensation table 1.009 1.009 1.009 1.009

of voltage 5

General | Voltage error compensation table 0.021 0.021 0.021 0.021

of current 1

General | Voltage error compensation table 0.034 0.034 0.034 0.034

of current 2

General | Voltage error compensation table 0.064 0.064 0.064 0.064

of current 3

General | Voltage error compensation table 0.158 0.158 0.158 0.158

of current 4

General | Voltage error compensation table 0.400 0.400 0.400 0.400

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) 0.84 0.84 0.84 0.84

Motor Parameter | Inductance of d-axis (H) | 0.0011 0.0011 0.0011 0.0011

Motor Parameter | Inductance of g-axis (H) | 0.0011 0.0011 0.0011 0.0011

m}‘;t‘z\r/vs)"“ameter | Permanent magnetic | 5 55603 | 000623 | 0.00623 | 0.00623

Motor Parameter | Rotor inertia (kgm”2) 0.0000041 | 0.0000041 | 0.0000041 | 0.0000041
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R 3-16 A T a Y

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)

REZEDR T v TfE[rpm], MR & FET
COEICK>TEEZHBELET,

General | Maximum rotational speed (rpm)

RRNRE [rpm]

General | Speed LPF omega

HE LPF EH B K [Hz]

General | Limit of g-axis current (A)

qEERY I v ~[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

dEBERIEREMER T v 7 [A/Imsec]

Open-Loop | Step of d-axis current descending

dEBERIEREREX T v 7 [A/Imsec]

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

qQEERIERFERERX T v 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 B E R s B E R E B AR E rpm]

Open-Loop | Threshold of speed control climbing

d BERIE D EINERAEE [rpm]

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

T 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

3 FE 1) % B R 3K [Hz]

Design parameter | Speed Pl loop zeta

B H R E R

Design parameter | Estimated d-axis HPF omega

d BFHEEE HPF 7 v b4 JRBKE [Hz)

Design parameter | Open-loop damping zeta

F—TN—THE U ETHIHBERS

Design parameter | Cutoff frequency of phase error LPF

GI#RRZ LPF A v b 7KL [Hz)

Design parameter | Speed observer omega

BEA T —\hy b4 T AR [Hz]

Design parameter | Speed observer zeta

BREF THF—NEERE

Motor Parameter | Pole pairs

ESE

Motor Parameter | Resistance (ohm)

&4 [ohm]

Motor Parameter | Inductance of d-axis (H)

dEhA V59432 R [H]

Motor Parameter | Inductance of g-axis (H)

QB A2 VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

HAZR [Wh]

Motor Parameter | Rotor inertia (kgm*2)

A F =S+ [kgm"2]

RO1AN6842JJ0110 Rev.1.10
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# 3-17 Configuration Options #]#i{E (rm_motor_speed.h)

TFavs RABT2 RA4T1 RAG6T3 RA8T1
Common | Position support Enabled Enabled Enabled Enabled
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) | 4000.0 4000.0 4000.0 4000.0
General | Speed LPF omega 250.0 250.0 250.0 250.0
General | Limit of g-axis current (A) 1.8 1.8 1.8 1.8
I(gigeral | Step of speed feedback at open- 0.2 0.2 0.2 0.2
General | Natural frequency 100.0 100.0 100.0 100.0
General | Open-loop damping Disable Disable Disable Disable
General | Flux weakening Disable Disable Disable Disable
General | Torque compensation for Disable Disable Disable Disable
sensorless transition
General | Speed observer Enable Enable Enable Enable

General | Selection of speed observer

Disturbance

Disturbance

Disturbance

Disturbance

General | Control method

IPD

IPD

IPD

IPD

Open-Loop | Step of d-axis current climbing | 1.0 2.0 0.3 0.3

Open-Lo_op | Step of d-axis current 03 03 03 03

descending

Open-Lo_op | S’Fep of g-axis current 10 10 10 10

descending ratio

Open-Loop | Reference of d-axis current 1.0 0.3 0.3 0.3

Open-Lo'op | Threshold of speed control 600 500 500 500

descending

O_pen_—Loop | Threshold of speed control 500 400 400 400

climbing

Open-Loop | Period between open-loop to 0.025 0025 0025 0.025

BEMF (sec)

Open-Loop | Phase_error(degree) to decide 10 10 10 10

sensor-less switch timing

Design parameter | Speed Pl loop omega 12.0 12.0 12.0 12.0

Design parameter | Speed Pl loop zeta 1.0 1.0 1.0 1.0

Design parameter | Estimated d-axis HPF 25 25 25 25

omega

Design parameter | Open-loop damping ) . ) )

zeta

Design parameter | Cutoff frequency of 10.0 10.0 10.0 10.0

phase error LPF

Design parameter | Speed observer omega | 200.0 200.0 100.0 100.0

Design parameter | Speed observer zeta 1.0 1.0 1.0 1.0

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 0.84 0.84 0.84 0.84

Motor Parameter | Inductance of d-axis (H) | 0.0011 0.0011 0.0011 0.0011

Motor Parameter | Inductance of g-axis (H) | 0.0011 0.0011 0.0011 0.0011

Motor Parameter | Permanent magnetic 0.00623 0.00623 0.00623 0.00623

flux (Wb)

Motor Parameter | Rotor inertia (kgm*2) 0.0000041 0.0000041 0.0000041 0.0000041
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R 3-18HHA T a Y

Configuration Options (rm_motor_position.h)

T avsa SFS
General | Position dead band METY FNUF
General | Position band limit MEREY O

General | Speed feedforward ratio

BEIJ4—FKI74+97—Fit

General | Encoder counts per one rotation

E—4—FTroa—45hY

General | Position omega

& I I E A B R B[HZ]

General | Period of speed control (sec)

1R E HI{E13E 17 A #A[sec]

IPD | IPD LPF

IPD LPF AL3E 7 :E4R

IPD | Position Kp ratio fiIi& Kp Ltk

IPD | Position feedforward ratio MBEI74—RKI7+T— KLt
IPD | Speed K ratio HEKLE

IPD | Error Limit #1 I 5 —HIRME 1

IPD | Error limit #2 I 5> —HiIRME 2

IPD | LPF omega LPF E & RBR# [Hz]

IPD | LPF zeta

LPF B=E# [Hz]

Position Profiling | Interval time

B EE RS FE

Position Profiling | Accel time

niEREFE[sec)

Position Profiling | Maximum accel time

RAMEFRFEERE/ S A4

Position Profiling | Acceleration maximum speed

& 707 7 A )LixmEEREE rpm]

Position Profiling | Update step of timer

SfIEZO7 74 I EHE[sec]

Motor Parameter | Pole pairs

15 %t $

Motor Parameter | Resistance (ohm)

&1 [ohm]

Motor Parameter | Inductance of d-axis (H)

dEhA V4932 R [H]

Motor Parameter | Inductance of g-axis (H)

QA V52 VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

3R [Wh]

Motor Parameter | Rotor inertia (kgm”2)

A F =% [kgm'2]
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% 3-19 Configuration Options #]#A{E (rm_motor_position.h)

T7avsa RAGT2 RA4T1 RABT3 RA8T1

General | Position dead band 1 1 1 1

General | Position band limit 3 3 3 3

General | Speed feedforward ratio 0.8 0.8 0.8 0.8

General | Encoder counts per one rotation | - - - -

General | Position omega 4.0 4.0 4.0 4.0

General | Period of speed control (sec) 0.0005 0.001 0.0005 0.0005

IPD | IPD LPF Disable Disable Disable Disable

IPD | Position Kp ratio 0.3 0.3 0.3 0.3

IPD | Position feedforward ratio 0.0 0.0 0.0 0.0

IPD | Speed K ratio 2.0 2.0 2.0 2.0

IPD | Error Limit #1 10.0 10.0 10.0 10.0

IPD | Error limit #2 0.2 0.2 0.2 0.2

IPD | LPF omega 500.0 500.0 500.0 500.0

IPD | LPF zeta 1.0 1.0 1.0 1.0

Position Profiling | Interval time 400 400 400 400

Position Profiling | Accel time 0.3 0.3 0.3 0.3

Position Profiling | Maximum accel time 11077.904 11077.904 11077.904 11077.904

zses::jon Profiling | Acceleration maximum 4000.0 4000.0 4000.0 40000

Position Profiling | Update step of timer 0.0005 0.001 0.0005 0.0005

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 0.84 0.84 0.84 0.84

Motor Parameter | Inductance of d-axis (H) | 0.0011 0.0011 0.0011 0.0011

Motor Parameter | Inductance of g-axis (H) | 0.0011 0.0011 0.0011 0.0011

Motor Parameter | Permanent magnetic 0.00623 0.00623 0.00623 0.00623

flux (Wb)

Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041 0.0000041 0.0000041
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K320 A T ay
Configuration Options (rm_motor_sense_induction.h)
T7avsa AE
Control Type il fEn A =R
Frequency of current control (kHz) PWM -+ 1) 7 BlIR# [kHz]
Decimation of Interrupt RE A IE R BERE

Counts to get signal

REMIERDBRERE

Limit of signal error

MEMTRTS—HFERE

Coefficient of speed LPF

IR LPF %%

A/D reference voltage

AID E£#E[E [V]

A/D conversion scale

AD R 75— )L

Openloop speed (rpm)

A—T VI —TEEEE [rpm]

D-axis current at openloop (A)

A—TIL—T dEEF [A]

Angle adjustment times

A— 4 A AEME R R EF R R B

Calibration enable ESHETEER
Induction sensor pole pairs FEL O YIEXE
Motor pole pairs T2 BxIE

% 3-21 Configuration Options #]#i{E (rm_motor_sence_induction.h)

rFavs RA6T2 RA4T1 RAGT3 RA8T1

Control Type Position Position Speed Position

Frequency of current control (kHz) 20.0 10.0 20.0 20.0

Decimation of Interrupt 1 1 1 1

Counts to get signal 10 10 10 10

Limit of signal error 100 100 100 100

Coefficient of speed LPF 0.07 0.07 0.07 0.07

A/D reference voltage 3.3 3.3 3.3 3.3

A/D conversion scale 4095.0 4095.0 4095.0 4095.0

Openloop speed (rpm) 6.0 6.0 6.0 6.0

D-axis current at openloop (A) 1.0 1.0 1.0 1.0

Angle adjustment times 512 512 512 512

Calibration enable Enable Enable Disable Enable

Induction sensor pole pairs 4 4 4 4

Motor pole pairs 4 4 4 4
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RI-2BHEATa Y

Configuration Options (rm_motor_driver.h)

FTava

o

kS

Common | ADC_B Support

ADC_B f# &R

Common | Shared ADC support

ADC >z 7—FED a—I)LEAER

Common | Supported Motor Number

HHHE— 52 BERTE

General | Shunt type Bt A EER
General | Modulation method EIRARER

General | PWM output port UP

U7 v/—7—LKR— MRTE

General | PWM output port UN

UHR—7—7—LKR— F&TE

General | PWM output port VP

VT vIR—F—LiR— FEE

General | PWM output port VN

VHO—7—7—LHKR—FERE

General | PWM output port WP

W7 v /A—7F —LR— FE&TE

General | PWM output port WN

WHO—7—7—LR— FERE

General | PWM Timer Frequency (MHZz)

PWM % 4 < /&K% [MHz]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

Tv K24 LA ME [Raw Counts]

General | Current Range (A)

BRREL VU [A]

General | Voltage Range (V)

EERELUC V]

General | Counts for current offset measurement

7ty FIREBEEERY

General | A/D conversion channel for U Phase current

UEERBE AD F¥ o RILES

General | A/D conversion channel for W Phase current

W HEFRBE AD F¥ U RILES

General | A/D conversion channel for Main Line Voltage

BIREEH®RE AD F ¥ U RILES

General | A/D conversion channel for V Phase current

WHEFRBE AD Fv¥ UoRILES

General | A/D conversion channel for sin signal

sin f§5#& it AD F ¥ U RILES

General | A/D conversion channel for cos signal

cos EBRH AD Fv U RILES

General | Using ADC scan group

g BHADCES 1A —ILDRFY T IL—T

REEZRBRLET,

General | A/D conversion unit for U Phase current

U MBEi#&EE ADC 1=vhES

General | A/D conversion unit for W Phase current

W HEREE ADC 1=y rHES

General | A/D conversion unit for main line voltage

BREEHRE ADC 1=vrES

General | A/D conversion unit for V Phase current

VHEER&EE ADC 1=y ES

General | A/D conversion unit for sin signal

sin fE 5 &M ADC 1= y+ES

General | A/D conversion unit for cos signal

cos EE5#®HE ADC 1=vIEE

General | ADC interrupt module

BYAAHEFRLEESESDHADC EV1—ILES

General | Adjustment value to current A/D

iR A/D FRE{E(1shunt F)

General | Minimum difference of PWM duty

PWM T 2—T D/ & (1shunt A)

General | Adjustment delay of A/D conversion

ADC DR Z:B 3 (1shunt F)

General | 1shunt interrupt phase

1shunt B ADC |V A A FEAHE(UVW)

General | Input Voltage (V)

BHREEANE

General | Resolution of A/D conversion

A/D O > /\—43 5 fEEE

General | Offset of A/D conversion for current

ADaVN—ZAAATEY b+

General | Conversion level of A/D conversion for voltage

BEEHLANIL

General | GTIOCA stop level

t7—LELEEBLANL

General | GTIOCB stop level

T7—LEILEELAL

Modulation | Maximum duty

PWM&KT1—T 4
Ty REA LEBRWV-ZKT1—T«
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% 3-23 Configuration Options #)£A{E (rm_motor_driver.h)[1/2]

v A Z RABT2 RA4T1 RABT3 RA8T1

Common | ADC_B Support Enabled - - -

Common | Shared ADC support Disabled Disabled Disabled Enabled

Common | Supported Motor Number | 1 1 1 1

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)

Ge_neral | 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 5 5 5

for W Phase current

Gener_al | A/D conversion channel 6 4 4 8

for Main Line Voltage

General | A/D conversion channel ) ) ) )

for V Phase current

GengraI.| A/D conversion channel 10 16 16 19

for sin signal

General _| A/D conversion channel 97 6 6 20

for cos signal

General | Using ADC scan group 0 - - -
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# 3-24 Configuration Options #)£A{E (rm_motor_driver.h) [2/2]

v A 2 RABT2 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 | - 1st 1st 1st

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 D OXFFF OXFFF OXFFF OXFFF
conversion

General | Offset of A/D
conversion for current

General | Conversion level of
A/D conversion for voltage

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

Ox7FF Ox7FF Ox7FF Ox7FF

1.0 1.0 1.0 1.0
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34 #HlE7o— (7A—Fv—F)

341 F*ALu0E

A0

~
)

FSPES1—IL DR HAE

A EREROHHME

A—F A7 —ADHEME

V— )L RIBEEED ML

Yty

-
- ur -

>
\d
-
_— —

— _—
\\ —

[Analyzer]\I/

[Board]

BI/INSA—EA N

com_ul_mode_systemMDIEN S
EHOEBFE—FEER

LE D) i

v

SWIKEEM DS
EROEEE—FER

Bk B/ (B R 2

EnRE /AL ER R E DK E

LE D D

B2 A/ VMBI O—Fv— bk
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342 ERGEEHRINYAA (F+ ) TEAZIYAA) NE

< 50[us] I £AEIY iA 7+ 4028 >

Iva—Fho s ERE

[
UtE-WHERR
[
AV N—SBREEEIG
[

I5—FIvy

[
BERATEUMRE
VAEREH

[INACTIVE]
SYSTEM MODE

[ACTIVE]

[com_u2_offset_calc_time

THRELR
* ey AERE AT )

[com_u2_offset_calc_time

TEHREL-FMEREZE] v

I8 - REH AN UHE-WHBERA 7ty MRl E N
I
£ R RS
I
UVWH B =das B R LR
I
ETRPIHIE
I
FEF i HITE
I
EEHIR
I
SR (S
I
doBEE=>UVWHE EE L2
I
EEREME
[

PWM duty & H

PWML R RERTE

A

SN

3-13 ERFHEHEALHREN Y AAME I O—F ¥ — b
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343 ZREFEFEIAZY AAHNIE

< 500 [us] B HAZI YA >

SYSTEM MODE

[INACTIVE]

[ACTIVE]

‘ ‘ BI85 FRTE ‘ ‘

[INIT MODE] [DRIVE MODE]

RUN MODE

[BOOT MODE]

(3]

ERA Ty MEFE T THR

[El8afy B R B ERE ‘ ‘ ‘ ‘ B85 B fERE ‘ ‘
\
BOOT MODE~ ‘ ‘ ElSmE B 16 BEE ‘ ‘ ‘ ‘ @!ﬁiiﬁ)‘ﬁ%fﬁ%ﬁi ‘ ‘
|
‘ ‘ BRI HIERE ‘ ‘ ‘ ‘ BRI HIERE ‘ ‘
| |
‘ ‘ BRI SIERE ‘ ‘ ‘ ‘ BRI DIERE ‘ ‘

[—EEE—FEL5H
WERESE—FER

[—EfEE—F]

DRIVE MODE~

( 7 S

3-14 ZEHEEAHRINVAARETIO—F ¥ —+
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344 BERBHINY AHNLIE

BERBEENYAAE, YO TILYIT YT TIZETSE PWMHEABRFONS A E—F 2 REEHEHRT
EETBHEYAHTT, TN, RENYAHNIEDORITRIEF A TEEEIC PWM HAIHFIEINS A v E—
BUZRREIZHE-TEY ., E—2~DHAFFEIELTLET,

( BEFRARHEN Y IAA IR )

POEGI vk

BERRHETS—tvE

IF—ART—HRtUk

POEGEIYAHZE1E

o

3-15 BERRHEIYAALREIO—F v — b
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4. YO TIVY T o7 DRIEHME
BTNV T I TOREISOVTHRALEY,
41 7Oz bDA R— b
HOTLYT b2z T7IE. UTOFIET e2studio IS4 iR— kTEET,

1. File — Import

File Edit Source Refactor MNavigate Search Project

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

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

Crl+S

Ctrl+Shift+5

Refresh

Convert Line Delimiters To >
Print... Ctrl+P

Import...

C. &

Export..
Properties Alt+Enter

Switch Workspace >
Restart
Exit

41 TF7AINA 20—
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2. TExisting Projects into Workspacel ZZIRL. [RANJRE2VE0 ) v 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 Feistina C/C++ Proiect into Worksnace

424 R—bAZa—

3.7z FIFANERIRLEY, FinshiRB2 &V UvId5HE, TAD I MM UR— &N
-i-d-o

& Import m} X
Import Projects S
Select a directory to search for existing Eclipse projects. L/‘
(®) Select root directory: | C¥work¥RA6T2_MCILV1_SPM_IS_FOC_E25 V100 ~ ‘ Browse...
() Select archive file: Browse...
Projects:
RAGT2_MCILV1_SPM_IS_FOC_E25 V100 (C:¥work¥RAGT2_MCILV1_SPM_IS_FOC_E25 V100) Select All
Deselect All
Refresh
Options

[ISearch for nested projects

[ICopy projects into workspace

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

Working sets

[JAdd project to working sets New...

@' < Back MNext > Cancel

43702z FDA UR— bk

42 EILFETNYY
le2 studio I—H—X<Y =1 7ILAMAA K (R20UT4204) | 28BL TS,
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43 DAV REA—F
E— 4 HIERF B Y —ILRenesas Motor Workbenchl Z{#RE 12U FILa— FEESE 25 S.
TEDFIBETHAVIRE— ST TOS sy FEETLET,

() RELERBREBRAZ. T3Vt y bRIZA o/N—4KR— KD LED1, LED2 (X;H4TIREE
T. E—42FFLLTLET,

2 AVN—BER—FED LIRS YFSWN)EONIZTEHEE—2HEEELET, FTIILR
A 9FESWNELYEZ S LICE—FDORIEGRMAB/ZLEZRYRLET., E—24NEFEICEEL
TWBBEIEA N—FR—FLEDLEDI1ARTLET, CDEE, 41 2 /\—27KR— K LD LED2
NEMTLTWSERIEIS—NREELTLET,

(B) E—2DEEARAZERTEHHEEEF. 1 N—FKR—FLEDORY 2 —LEHR(VR)THEL
9.

- AR a—LER(VR)ZAICETY : KEtEY IZ[EER
AR a—LER(VR)ZEICEY - REFEE Y IZ[EER

4) IS—HIERELEBAE. 1 VN\—2K—FLEDLED2AEKT L, EEAEIELET, HERT
BE0OIZIFA N—2KR—KD R ILRA Yy F(SW1)ZEOFFIZLEETT Y a RS vF(SW2)%E
LTS,

(5) BFHERZRTISERE. E—FOEENMFLELTNSZ EZEEL. TELBROE
H%EOFFIZLEY,
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4.4 E—HHIEEARFEZIEY—IL IRenesas Motor Workbench |

441 W=

RK7T)5r—2av/—brREY T b7 Tk, E—4HIEBERKXIEY—ILTRenesas Motor
Workbench] 31— 4 >4 7 =t —X(BlE/AZILIES. RERREESHF)ELTHERALET., FRAZEED
¥#(% TRenesas Motor Workbench 1—H#—X<3=a7JL] #8BLTLEELY,

E— A2 HIHBIF X 1E Y — )L [Renesas Motor Workbench] (&8t WEB H 4 FEYAFLTL &L,

4-4 Renesas Motor Workbench 413

E— 42 HIERIFZIEY—JIL [Renesas Motor Workbench] D {ELVA

Y—LTFAaY M50y Ly—LERET 5.

Main Window @ MENU /\—H 5, [File] = [Open RMT File(O)] % #iR,

JO< x4 kT4 ILE D src/application/user_interfacelics” 7 # LA MRIZ$H 2 RMT 7 7 € ILEFHRHA
T,

@ "Connection’® COM THft S f=F v kD COM %:EIRT %,

@ #H{E0 Select Tool M Easy E1=Ik Analyzer K2 > %2 ) w93 %,

® ’Easy HEREIRMEHI E 1= 13 Analyzer BEREIREDI" & TICE— 2 FEEBI S B,

® S
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4.4.2 Easy t#BEERIER
Easy #ae#EAL. E—2 2RETIHEUTIZRLET,

4421 {rEHH

o HHIE— K% Position IZERET S
@ Position 2 7 #:#iRT 5,
@ “Position”%& ON 29 %,
FTIZONICHE>TWIGEIE. —EOFFICLTHASEEONIZLTLEELY,

_ (@Turn ON
1 Click “Position”

RMW UI Position

eed Position ()

Position 0 = Ref position [degree]
8000
| 6000

4-5 H|fHE— K % Position [ZFRET 5 FIE

e 1—HA >R T x—RX% Renesas Motor Workbench #RIZZE T %

® “RMWUI"Z ONIZF %,
PTICONIZGE > TWV=5EIE, —EOFFIZLTALEBEONIZLTLZEL,

(L Turn ON
4 Reset RMW UL Position
= «© o
Position 0 = Ref position [degree] P
8000
| 6000

¥ 4-6 Renesas Motor Workbench {ERIZZE 3 5 F|E

o E—A%FMEIED
@ “‘Run"R2 &89,
@ 4B % “Refpositon”R 54 ¥ TADT S,

IClick “Run” button (Z'Set “Ref position™
| \
v
> Ready Sequence
Ref position
Parameter Vahue
Wde 2453 0 degree
5000 5000

4-7 E—Z EIEDFIR
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e E—AFEFILETES
@D “Stop’7h% %Y,

@click “Stop” button

d ‘..:.‘“‘Ai : m Sequence

Ref speed
Start P £
Parameter Value 2 0 0 0
Vdc [V] 2442 I pm
Current control period [us] 50 "
-2400 2400
Speed control period [us] 500

4-8 E—SFILDOFIE

e IkF->TLE- (T5—) HBEDUNE
@D “Reset’RA v F&#ONIZTF 3,
@ “Reset’XA v F%& OFFIZF 5,

@Turn ON
@Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

sed 0

2000

1500
] 1000

500

X 4-9 TS>—fEBRDOFIE
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4.4.2.2 EEH

o HIHIE— K% Speed [CERET 5
@ Speed # TE:&EIRT 3,
® “Speed’# ON (2T 3,

FTTICONIZHE>TWWHZEIE, —EOFFICLTALEEONIZLTLEZEL,

Renesas Flexible Motor Control ') — X F

T Click “Speed” (2 Turn ON

Reset RMW UI Speed

@

Position

= Ref speed [rpm]
4000

Speed 0

| 3000

4-10 Hl{E1E— F % Speed [ZFRET 5 FIE

1—H4 % 7 x—RX % Renesas Motor Workbench fIZZE T 5
@ “RMWUI"Z2ONIZT 5,

P TICONIZGE > TWW=5EIE, —EOFFIZLTALBEBEONIZLTLEZEL,

LTurn ON
i Reset RMW UI Speed
pee 'osition () ()
= Ref speed [rpm]
Snear n

4-11 Renesas Motor Workbench BRI ZEE 3 5F]E

o E—A%MEIHED
@ “Run"R4 U ##7,
@ S EELEEZ‘Refspeed’ RS54 A TANT 5,

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

v

' Ready Sequence .
Ref spee |

Parameter Value 0
Vdc [V] 0

Current control period [us] 50

rpm

-2400 2400
Speed control period [us] 500

4-12 E—4Z EEDOFE
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e E—AFEFILETES
@D “Stop’7h% %Y,

@click “Stop” button

d ‘..:.‘“‘Ai : m Sequence

Ref speed
Start P £
Parameter Value 2 0 0 0
Vdc [V] 2442 I pm
Current control period [us] 50 "
-2400 2400
Speed control period [us] 500

4-13 E—2FILLDOFIE

e IkF->TLE- (T5—) HBEDUNE
@D “Reset’RA v F&#ONIZTF 3,
@ “Reset’XA v F%& OFFIZF 5,

@Turn ON
@Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

sed 0

2000

1500
] 1000

500

4-14 T5—RROFIE
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44.3 Analyzer EERZH—%&

Analyzer 1—HA U2 J 1 —REAKOANRAER—EER4-1ITRLET, 4. ChoDEH~DA
HMEIE com_u1_enable_write [Z g_u1_enable_write E[E] LEZEZAAFEIBEICRET 2EHAARM I FE
T, =L, )DMTITF 5N f=Z$(E com_ul1_enable_write [CIKTFEL FE A

% 4-1 Analyzer #EEA TRAZEH—E

LHA e Pz

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

0 : RMW Analyzer {#

1:R—FER (FI+IL M)
com_u1_mode_system (*) uint8_t AT—hEHE

0: AbYTE—F.1:FVE—F. 3: Yty b
com_u1_ctrl_loop_mode uint8_t FlEIL—T DU Z 0 : EEFI{H

1: LEHE(T 74U 1)

com_f4_ref speed_rpm float EEESE (#HA) [rpm]
com_s2_ref_position_deg int16_t RIEIESE HHA) (E]
com_u2_mtr_pp uint16_t 1Bt
com_f4_mtr_r float Q]
com_f4_mtr_Id float d#4q U593 U A[H]
com_f4_mtr_Iq float QB 252 U R[H]
com_f4_mtr_m float HEER[Wb]
com_f4_mtr_j float A4 F—2 ¥ [kgm 2]
com_f4_pos_omega float LRI E 1 R E A B R
com_f4_sob_omega float EEF JH—N\BEEEKHK
com_f4_sob_zeta float FEL ITF—/I\BERY
com_f4_speed_omega float R E H R E R BIRH[HZ]
com_f4_speed_zeta float EEHEHREZREK
com_f4_current_omega float BRI R E B BRE([Hz)]
com_f4_current_zeta float ERHIE R AR
com_f4_ol_ref id float F— T VIV — THl{EE d BEFRIEREA]
com_f4_id_up_time float d BE R B EMERFR[ms]
com_f4_max_speed_rpm float EERKEEEWA) [rpm]
com_f4_speed_limit_rpm float EEY 2w Mrpm]
com_u2_pos_dead_band uint16_t FN
com_u2_pos_band_limit uint16_t fUBRErOofHE
com_u2_interval_time uint16_t MBI EEEFH M
com_f4_accel_time float R[] (LB SIEERA)
com_f4_speed_rate_limit float FEEIESRAEBIErad/s] (3 HIE 8 E H)
com_f4_overcurrent_limit float BRI v MA]
com_f4_iqg_limit float qEER Y = v MA]
com_u1_enable_write uint8_t THEZZ 5T

(g_u1_enable_write LR CEZEERAALIGEICEEAAET)
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4.4.4 Analyzer #REZ/E45I

Analyzer $8e xR L. E— 2 #RET I ZUTITRLET, 1L, B 4-4 TRI"Control Window”
TITLVE T, "Control Window’ D i¥#llZ. TRenesas Motor Workbench 1—H#—X<v =2 7))L #83BLT
(&L,

o 1—HA A Tx—RA% Analyzer FRICEET S
@ “com_ul_sw_userifDW?HRIZFz v V" BNA->TWND I L &#HRT 5,
@ [Write]ll/IC0Z2AHT 3,
® “Write"R3 Vv &#HT,

o E—RZFMEEIED

@ “com_u1_mode_system”, “com_s2_ref position_deg”. “‘com_u1_enable_ write’d[W?HIZ“F = v
PIBNADTWNWB I EZHRET S,

@ BHLIE F“com_s2_ref position_deg’D[Writelf#IZA 7T %,

® “Write"lh4 V&=,

@ ‘“Read’’h% v Z# L THAMD com_s2_ref position_deg”. “g_u1_enable_write’M[Read]##l % 2
%,

® MCUANNDZEHIE~RBEES1=H. “com_ul_enable write’(C@THeSE LT=. “g_ul_enable write”
ERICIEZANT B,

® “com_u1_mode_system”®[Write]#RIZ“1"Z A HT B,

@ “Write"/ R4 > &7,

. . : Check
@Click “Read” button @ @Click “Write” button @
Control Win:
| (A% Read || E’\ Write | fi#f Commander (%) Status Indicator
ACUELIEIBEIEN  Variable List | Alias Name
 wgm
Variable Name Variable Meaning DataType Scale Base  R? Read¥ W2 Wri ®Wwrite “1
com_ul_mode_system | State management INTS Q0 | Decimal ¥ 0
com_u1_sw_userif User interface switch INT8 Q0 | Decimal ¥ 0
com_u1_ctrl_loop_mode | Control loop mode switch INT8 Qo Decimal & 1 0
com_f4_ref speed_rpm | Speed reference (Mechanical) [rpm] FLOAT Qo Decimal & 0 @Wnte reference pOSItIOI‘I
com_s2_ref_position_deg Position command value [degree] INT16 Qo Decimal ¥ 3000 & 13000
com_u2_encd_cpr Encoder pulse count (4 for multiplying) INT16 Q0 | Decimal & 4000
com_u1_enable_write Enable to rewriting variables INT8 Qo Decimal & 0
g_u1_enable_write Enable to rewriting variables(Read only) UINT8 Qo Decimal ¥ _
BWrite(“0” Or “17)

4-15 E—4Z EIEDFE

o E—A%EILEEHES
@ “com_u1_mode_system”®[Write]#&IZ"0"% A 7T 5,
@ "Write’RE &R,

@cClick “Write” button

‘Control Window

m\ Read fii! Commander (%) Status Indicator EE One Shot

\ZUELEIEEN  Variable List | Alias Name

R
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write N W”te 0
com_ul_mode_system | State management INT8 Qo Decimal ¥ | 1 v m

P S e e | A . |~

4-16 E— 2 FLDOFIR
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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

[A% Read E\ Write 5 Commander (”) status Indicator [ One shot

VA AERRETER  Variable List — Alias Name

- i
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write M erte 3
com_ul_mode_system  State management INTS Qo Decimal & 1 v
P L L B TR 3 Hemr bmtnrfann maitch INTO fatal Placima=l W 0 o N

4-17 TS5 —RRBRDOFIR

445 Tuner #RE

Tuner #gE % {# A9 5121, Renesas Motor Workbench ARt 2T I 74, EF-EH 2 TILY Tk
DITFICEEESNTINS rRAG‘|’2(RA6T3,RA4T'I ,RA8T1)_MCILV1_SPM_IS FOC_TUNER_E2S Vxxxl %
BWEY,

Tuner #EEDFEAEIZDULVTIX. Renesas Motor Workbench A—H—X<v =27 ILESBL &L,
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446 BEREDEEH

> FILY T k9 7 T Renesas Motor Workbench D BIERE2LEET HFIEERLET, TET H1E

IZDUL\TIE. TRenesas Motor Workbench 1—H—X<=a7)L] 28BL TS,

o YUTWYIMIITDBEEREREELELET H(BIEL— F 10Mbps DIHH)

@ r_mtr_ics.h®ICS BRROEF 1 IZEFET S
@ r_mtr_ics.h ® MTR_ICS_DECIMATION Q) fE# 1 IZEET 3

#define MTR_ICS DECIMATION (1)
(% poe 1o & Jf

gdeﬁ'_ne ICS_BRR (1)

derine ICs_INT_TODE (L)

e

4-18 r_mtr_ics.h DIEIE

e Renesas Motor Workbench D BIEREREFEE L TIERT S
@D Main Window @ Clock /R4 > %38 L T{E% 80,000,000 [CEE T 5

(C DEIFEIEL— % 1Mbps 1 10Mbps [TEE L1=1=8. T 7 4L ME®D 8,000,000 & 10 5L

THLNET, )
@ Connection ® COM T D F v D COM %#:#iRT 3

File Option Help
Connection
oM v

Clock Setti
Status SeRee

4-19 Clock FER#DERTE

BEMICKRT H5HEEF, BER—FOUtEY MRICBERTSFIRERYEBL TS,
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447 ENLMVBEEESATSYDFERAE
BOTINY T Y27 TRER—RFEFELTICEIL M UBBES A4 TS5 £ALVT Renesas Motor
Workbench & & 52 FIEZ TR LET,

e PC & CPUR— KD
@D CPUR—KEPC#%USB/VY ZILEBEREENLTERT S

o EILrAUBBERTOCIY FOE[HRAGT2 921600bps D)
@ ICS2_RA6T2.0 DEFZEMKRT S

W

Resource
Builders
C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C=+ General
MCcU
Project Natures
Project References
Renesas QF
Run/Debug Settings
Task Tags
Validation

Settings -

Configuration: |Debug [ Active] ~| | Manage Configurations...

%) Tool Settings 1) Toolchain & Build Steps Build Artifact [ii) Binary Parsers €3 Error Parsers

(2 Target Processor Linker flags (-Xlinker [opticn]) € i

(& Optimization
(% Wamings
__\"“"{ Debugging
~ B3 GNU Arm Cross Assembler
2 Preprocessor
(& Includes
( Wamings
(# Miscellanecus
w BB GNU Arm Cross C Compiler
(8 Preprocessor

Other objects & |
2 Includes 4 = =
(& Optimization pace_loc:/${ProjNamel/src/application/user_interface/ics/IC52 RAGT2.0}"
(& Wamings

(5 Miscellaneous
w B8 GNU Arm Cross C Linker
(% General
2 Libraries
(& Miscellaneous
~ B8 GNU Arm Cross Create Flash Image

(5 General - -
« B GNU Arm Cross Print Size Generate map "${BuildArtifactFileBazeMamel.map”
(2 General [ Cross reference [-Xlinker --cref)

X 4-20 ICS2_RABT2.0 D& §3#ZF%
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@ ICS2_RABT2 Built_in.o #&$%3 %

|T".’ pe filter text | s.tﬁllgl N N
Resource
Builders
e (CfC++ Build Configuration: |Debug [ Active] | | Manage Configurations...
Build Variables
Environment
Logging B Tool Settings 1) Toolchain  #* Build Steps Build Artifact [si} Binary Parsers €3 Error Parsers
Settings
Tool Chain Editor (2 Target Processor Linker flags (-¥linker [optien]) LR AN
C/C++ General (& Optimization !
Mcu (B Wamings
Project Natures LE Debugging
Project References w 83 GNU Arm Cross Assembler
Renesas QF (@ Preprocessor
Run/Debug Setti S Inchud
TasTTagsuq e ) Add file path X
Validation
- Files
|:rkspa(e_lo( /3 {ProjNamel/sre/applic ation/u ser_in:erfacefi(s.lCSz_RASTz_BuiIt_in.o} || I 5
N [ox ]| concel Workspace... | | File system..
(% Libraries
(% Miscellaneous
v 8 GNU Arm Cross Create Flash Image
(2 General
« 1 GNU Arm Cross Print Size Generate map "${BuildArtifactFileBaseMame}.map"
@ General [ Cross reference (-Xlinker --cref)
4-21 ICS2_RAGT2_Built_in.o % &4k
@ r_mtr_icsh® USE_BUILT INDfEZ 1 IZZEET %
[#define USE_BUILT IN (1) |
#if USE_BUILT_IN
#define MTR_ICS DECIMATION (1)
/* For ICS */
#define ICS_BRR (21)
#define IC5_INT_MODE (1)
X 4-22 r_mtr_ics.h DIEIE
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e Renesas Motor Workbench D@{E R—L— FEEZEE L THEKT S
@D Main Window @ Option * = 1 —#A\i5 Baudrate Dialog TlE% 921,600 [CEET %
@ Connection ® COM TH#fiHF D+ v b COM %#:ERT 5

File Help
Option Dialog

I# Baudrate Dialog
Connectio
COM
Status
bps
4-23 Baudrate DX E
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5. ZFB XAVt
RA6T2 Y )—7 A—H—XI =27 /N—Foz7# (RO1UH0951)
RA6T3 JI—T 1—H—XI =2 7L N—Fz7# (ROTUH0998)
RA4T1 JI—T 21— —XI =2 7L Nn—Foz7#H (ROTUH0999)
RAST1 Y )L—T A—H4—XI=a7)L nN—Fox7# (RO1UH1016)
RA Flexible Software Package Documentation
KAMARBPE—FDOI I—FRY MLEIE (7T ) XLH) (RO1AN3789)
Renesas Motor Workbench 1 —#—X< =2 7))L (R21UZ0004)
Renesas Motor Workbench 7 4 v 2 X2 — k4 F (R21QS0011)
MCK-RA6T2 2 —H—X<¥=a7JL (R12UZ0091)
MCK-RA6T3 1 —H—X<¥ =27/l (R12UZ0114)
MCK-RA4T1 22— —X<v =27/l (R12UZ0115)
MCK-RA8T1 A—H—X<v =217/l (R12UZ0133)
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cRETEC #%
BHIRES
Rev. #1TH R—D w_RA bk
1.00 2023.5.23 — RRFAT
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