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P ot P (1.gp0) PWM iLgpt

H 2-2FSP X% v &K

g_adc0 ADC Driver on r_adc_b

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

w Mode
ADCO Single 5can
ADCH Single Scan

ADC Successive Approximation Time
Synchronous Operation
Calibration
Sampling State Table
Marme g_adcD
Cleck Configuration
w Interrupts
Lirniter Clip Pricrity
Conversion Error Priority
Owerflow Priority
Calibraticn End Pricrity
» Scan End Priority

Group 0 Pricrity 5
Group 1 Disabled
Group 2 Disabled
Group 3 Disabled
Group 4 Disabled
Group Sto & Disabled
FIFC Pricrities
Callback rn_motor_driver_cyclic
Sample and Hold
User Offset Table

User Gain Table
Limiter Clipping

B 2-3ADC KSAMNDFSPav 7445 L— 3> [1/3]
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g_adc0 ADC Driver onr_adc_ b
Settings Property Walue
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
Conversion Resclution Format Select 12-bit Data Format
» Virtual Channel 1
Scan Group Scan Group 0
Channel Select AMNOO2
Sampling State Table ID Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Disabled
Add/Average Count 1-time conversion (Mormal Conversion)
Limit Clip Table Id Disabled
Conversion Resclution Format Select 12-bit Data Format
w Virtual Channel 2
Scan Group Scan Group 0
Channel Select AMOD4
Sampling State Table ID Sampling State Entry O
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Average Mode Dizabled
Add/Average Count 1-time conversion (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
Conversicn Resclution Format Select 12-bit Data Format
» Virtual Channel 4
Scan Group Scan Group 1
Channel Select AMODE
Sampling State Table ID Sampling State Entry 0
Channel Gain Table Disabled
Channel Offset Table Disabled
Add/Averane Mode Nisahled
R 2-4ADC KSANDFSP Y7445 L— 3 >[2/3]
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Settings
APl Info

Property

g_adc0 ADC Driver on r_adc_b

w Scan Group 0

Self Diagnosis

External Trigger Enable
ELC Trigger Enable
w GPT Trigger Enable

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

Enable

Converter Selection

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFC Enable

FIFO Interrupt Enable

FIFO Interrupt Generation Level

w Scan Group 1

Self Diagnosis

External Trigger Enable
ELC Trigger Enable

GPT Trigger Enable
Enable

Converter Selecticn

Start Trigger Delay

Scan End Interrupt Enable
Limit Clip Interrupt Enable
FIFC Enable

FIFQ Interrupt Enable

FIFQ Interrupt Generation Level

Scan Group 2
Sran Gronn 3

Value

goooDooDooooooooDo®/REInODan

= m
2 &
= m

]
Enable
Disable
Disable
Disable
0

Enable
ADC 1
]
Disable
Disable
Disable
Disable
0

K 25ADC RSANDFSPa> 745 L—< 3> [3/3]
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g_timer3 Timer, Low-Power (r_agt)

Settings  Froperty

APlInfo | v Common
Parameter Checking
Pin Output Support
Pin Input Support

v Module g_timer3 Timer, Low-Power (r_agt)

w General
MName
Channel
Mode
Pericd
Pericd Unit
Count Source

Output
Input

w Interrupts

Callback

Underflow Interrupt Pricrity

Walue

Default (BSP)
Disabled
Disabled

g_timer3

0

(&) Pericdic
30000

Raw Counts
PCLEB

[&) rm_motor_speed_cyclic

Priority 10

2-6 AGT FSA/AXDFSPaYv 7445 L—3Y
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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 (eneral
MName
Channel
Mode
Pericd
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
GQTIOC4A
GTIOC4B

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

[=¢
3
i
=

4
Triangle-Wave Symmetric PWM

EDEDED ED
8

Microseconds

E
&) True

i=a
i

£ch
i

&) Pin Level Low

[=]

&) True
&) Pin Level Low

POEG Channel 3
SetHIi Z
Set Hi Z

& 0O

oo

240
240

BB

oo

(5 Enabled

PBO4
PBOS

X 2-7GPT KSA4 /N :PWMEABEDOFSPa> 7445 L—3y
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g_timer4 Timer, General PWM (r_gpt)
Settings Property Value
APl Info s Common
Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLED
w Medule g_timerd Timer, General PWM (r_gpt)
w General
MName g_timerd
Channel 3
Mede (5 Perindic
Peried (5) OxFFFFFF
Periad Unit Raw Counts
w Qutput
Custorm Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled False
GTIOCA Stop Level Pin Level Low
GTIOCE Output Enabled False
GTIOCE Stop Level Pin Level Low
w Inoot

K 2-8 GPT K54 /\ : st 2 A <~ADFSP a> 745 L— 3 U[1/5]

g_timer4 Timer, General PWM (r_gpt)

Settings  Froperty
GTIOCE Stop Level

w Input

APl Info

w Count Up Source
GTETRGA Rising Edge
GTETRGA Falling Edge
GTETRGE Rising Edge
GTETRGE Falling Edge
GTETRGC Rising Edge
GTETRGC Falling Edge
GTETRGD Rising Edge
GTETRGD Falling Edge

Yalue

Pin Level Low

GTIOCA Rising Edge While GTICCE Low

GTIOCA Rising Edge While GTIOCE High

GTICCA Falling Edge While GTIOCE Low

GTICOCA Falling Edge While GTIOCE High

GTIOCE Rising Edge While GTIOCA Low

GTIOCE Rising Edge While GTIOCA High

GTIOCE Falling Edge While GTIOCA Low

GTIOCE Falling Edge While GTIOCA High

ADCO ADID (End of A/D scanning cperation(Gra))
ADCO ADN (End of A/D scanning cperation({Gr.1))
ADCO ADI2 (End of A/D scanning cperation(Gr.2))

ADCO ADIZ (End of A/D scanning cperation(Gr.3))
AMWN ANIA (Frd nf AT eranninn aneratinnGrdl

EOORDOREBEDIODDDDDDIDOIDNQO

10000

K 2-9GPT RS A/\: st 2 A <~ADFSPa> 745 L— 3 U[2/5]
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APl Info

Settings

Property

g_timer4 Timer, General PWM (r_gpt)

w Count Down Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGE Rising Edge

GTETRGE Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low

GTIOCA Rising Edge While GTIOCE High
GTICCA Falling Edge While GTIOCE Low

GTICCA Falling Edge While GTIOCE High
GTIQCE Rising Edge While GTIOCA Low

GTIOCE Rising Edge While GTICCA High
GTICCE Falling Edge While GTIOCA Low

GTIOCE Falling Edge While GTICOCA High

ADCO ADI (End of A/D scanning cperaticn|Gr.0))
ADCOADN (End of A/D scannina operation(Gr 17

B OODODODODOIMOIMO 5
=
m

E 00

El RO

0o oo

2-10 GPT K54 /\ : UM HA A YHADFSP a7 4 L— 3 V[3/5]

Settings
APl Info

g_timer4 Timer, General PWM (r_gpt)

Property

» Capture A Source

GTETRGA Rising Edge
GTETRGA Falling Edge
GTETRGB Rising Edge
GTETRGE Falling Edge
GTETRGC Rising Edge
GTETRGC Falling Edge
GTETRGD Rising Edge
GTETRGD Falling Edge
GTIQCA Rising Edge While GTIOCE Low

GTICCA Rising Edge While GTICCE High
GTICCA Falling Edge While GTICCE Low
GTICCA Falling Edge While GTICCE High
GTICCE Rising Edge While GTIOCA Low
GTICCE Rising Edge While GTIOCA High
GTICCE Falling Edge While GTICCA Low
GTICCE Falling Edge While GTICCA High

ADCo ADIO (End of A/D scanning cperation(Gr.0))
ADCOADN (End of A/D scanning operation|Gr.1))

AN ATI? TEmd ~fF A M crammina anaratinn(fGe 710

5

B OOODODODODODOIMO

B EE BB E @

10 0

2-11 GPT K54 /\ : fii#H

HHAAYXADFSP O T4 5 L—3 3 U[4/5]
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-ABHEAVIYAVALB T -4 Renesas Flexible Motor Control 1) — X
w Input
Count Up Source

Count Down Scurce
Start Scurce
Stop Source
Clear Source
Capture A Source
Capture B Source
Moise Filter A Sampling Clock Select
Moise Filter B Sampling Clock Select
w Interrupts
Callback
COverflow/Crest Interrupt Pricrity
Capture & Interrupt Pricrity
Capture B Interrupt Priority
Underflow/Trough Interrupt Pricrity
Extra Features
w Pins
GTIOC3A
GTIOC3E

Filter PCLED / 4
Filter PCLED / 4

;i, rm_mator_sense_encoder_interrupt
Disabled
Pricrity 3
Disabled
Disabled

PC14
PC1s

K 2-12GPT RS54 /\: st E A <ADFSPa> 745 L—3 3 V[5/5]
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Renesas Flexible Motor Control 1) — X

g_timer5 Timer, General PWM (r_gpt)

Settings  Froperty

APlInfo |  Common
Parameter Checking
Pin Cutput Support
Write Protect Enable
Clock Source

w General
Mame
Channel
Mode
Pericd
Pericd Unit
Cutput
Input
w Interrupts
Callback
COverflow/Crest Interrupt Pricrity
Capture & Interrupt Pricrity
Capture B Interrupt Priority
Underflow/Trough Interrupt Pricrity
Extra Features

w Module g_timers Timer, General PWM (r_gpt)

Value

Default (BSP)

Enabled with Extra Features

Disabled
PCLKD

g_timers

;

() Periadic
(5 OxFFFFFFFF
Raw Counts

MULL

Disabled
Disabled
Disabled
Disabled

2-13GPT R34 /N : JY—=FVEAIFADFSPaYv 74 L—Yay
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Renesas Flexible Motor Control 1) — X

g_poeg0 Port Output Enable for GPT (r_poeg)
Settings Property Value
APl Info | v Comman
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
w Trigger
GTETRG Pin =
GPT Qutput Level O
Oscillation Stop O
ACMPHS0 O
ACMPHS1 O
ACMPHS2 O
ACMPHS3 O
Mame g_poeg0
Channel 3
w Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/32
w Interrupts
Callback g_poe_overcurrent
Interrupt Pricrity Pricrity O (highest)
2-14 POEG K3 A4/\OFSPa> 2749 L—3>
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SABRHEA VO ) AVALEIT -4 Renesas Flexible Motor Control 1) — XA

2.2.3.2 RA4T1
(1). 12 Ew k AID 3 >/X\—% (ADC12)

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

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

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

(3). AAPWM %4 (GPT)
FrRIL1. 2. 3OBHPWMHAEBEE—FEFERALT. Ty FEA LREDHNETVET,

(4). GitBEt#2 4 < (GPT)

FrRIIIITEYMBEHHE—F2ZFRALT,. Tva—4% A/BHRIESOMAMBERE. hHoria2xr T
Fyv., EERBERATHYY FEITVLET,

(5). EEFAATY—52%4< (GPT)

FroprI1Z7)—52034E LTHERAL, RERETAICAWVEY, S#MIE31.7E28BLTLES
LY,

(6). GRTRAKR—FT72 Ty b4 =T )L (POEG)

BEREHE (GTETRGD #iF® Low LARJLEHE) [ PWM HARFE/NM 4 E—F O RRKEITL
F9,

2-15FSP X% v 7 £{KE

RO1AN6841JJ0111 Rev.1.11 Page 19 of 100
2024.12.23 RENESAS




KAWABRBPE—ROI a—FFARY kL&

-ABHEA VOV AVA LB T O—4 Renesas Flexible Motor Control ') —X
g_adc0 ADC (r_adc)
Settings Property Value
APlInfo | v General
Mame g_adc0
Unit 0
Resolution @ 12-Bit
Alignment @ Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
w Interrupts
MNormal/Group A Trigger GPT1 COUNTER UMDERFLOW (Underflow)
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Priority 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra

K 2-16 ADC KSA/NDFSPav 7445 L—>3 > [1/2]
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g_adc0 ADC (r_adc)

. Settings Property Value
.API T Module g_adcO ADC (r_adc)
[ » General
w Input
v Channel Scan Mask (channel availability vanes 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
~ Sample and Hold Channels (Available only on selected MCUs)

DO0DDODOO0DO0OO0OOO0OO0OORO0D0OO00000ORERNIEAE

Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count ) Disabled
Reference Voltage control & VREFHO/VREFH
» Interrupts

Extra

2-17ADC KSANDFSP VT4 5 L— a3 [2/2]
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g_timer3 Timer, Low-Power (r_agt)
Settings  Property Value
APlintoy] ¥ ommon
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 (@ Periodic
Penod 500
Period Unit Microseconds
Count Source PCLKB
Qutput
Input
w |ntermupts
Callback a rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

2-18 AGT RKSA/NNDFSPav 27445 L—>3ay
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-ABRHEA VO Y AVA BT -4

Renesas Flexible Motor Control ') — X F

g_timer0 Timer, General PWM (r_gpt)

Settings Property Value
SR v Common
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
w Module g_timerQ) Timer, General PWM {r_gpt)
v General
Name g_timer0
Channel @1
Mode & Triangle-Wave Symmetric PWM
Period & 50
Penod Unit & Microseconds
v Qutput
» Custorn Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled & True
GTIOCA Stop Level & Pin Level Low
GTIOCE Qutput Enabled & True
GTIOCE Stop Level &l Pin Level High
> Input
» Interrupts
Extra Features
v Qutput Disable
» Qutput Disable POEG Trigger
POEG Link POEG Channel 1
GTIOCA, Disable Setting Level Low
GTIOCB Disable Setting Level Low
v ADC Tnigger
w Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting a
Tngger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Converter Start Request B During Up Counting O
Tngger Event A/D Converter Start Request B During Down Counting O
~ Dead Time
Dead Time Count Up (Raw Counts) & 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) &l 200
v ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 0
v ADC Trigger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts) 0
v Imterrupt Skipping (Channels with GTITC only)
Interrupt to Count Trough (triangle)
Interrupt Skip Count 1
Skip ADC Events None
Extra Features & Enabled
B 2-19GPT K4/ : PWMEAADFSPaY 7445 L—2a Yy
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

Settings
AP Info

Property

v Common
Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source

w Module g_timerd Timer, General PWM (r_gpt)

w General
Mame
Channel
Mode
Penod
Period Unit
v Qutput
» Custorn Waveform

Duty Cycle Percent (only applicable in PWM mode)

GTIOCA Qutput Emabled

GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCB Stop Level
» Input
v Imterrupts
w Extra Features
v Cutput Disable

» Output Disable POEG Trigger

POEG Link

GTIOCA Disable Setting
GTIOCB Disable Setting

v ADC Tngger

v Start Event Trigger (Channels with GTINTAD anly)
Trigger Event A/D Converter Start Request A During Up Counting
Trigger Event A/D Converter Start Request A During Down Counting
Trnigger Event A/D Converter Start Request B During Up Counting
Tnigger Event A/D Converter 5tart Request B Duning Down Counting

w Dead Time

Dead Time Count Up (Raw Counts)

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

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

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

» 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_timer4

3

& Periodic

&l OxFFFFFF
Raw Counts

50

False

Pin Level Low
False

Pin Level Low

POEG Channel 0
Disable Prohibited
Disable Prohibited

None

0

Mone
Disabled

220 GPT RS54/ : M2 A YADFSP Y T4 5 L— 3> [1/5]
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

Settings Property
API Info v Input

~ Count Up Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGB Rising Edge

GTETRGE Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low
GTIOCA Rising Edge While GTIOCB High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCB High
GTIOCB Rising Edge While GTIOCA Low
GTIOCE Rising Edge While GTIOCA High
GTIOCB Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High

ADCOD COMPARE MATCH (Compare match)
ADCO COMPARE MISMATCH (Compare mismatch)
ADCO SCAN END (A/D scan end interrupt)
AGTD COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0)

ELC SOFTWARE EVENT 1 (Software event 1)
GPTO AD TRIG A (A/D converter start request A)
GPTO AD TRIG B (A/D converter start request B)
GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F (Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B {(A/D converter start request B)
GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E}

GPT1 COMPARE F (Compare match F)

GPT1 COUNTER OVERFLOW (Overflow)

GPT1 COUNTER UNDERFLOW (Underflow)

GPT2 AD TRIG A (A/D converter start request A)

Value

I:'IEIEIEIEII:IEIEII:IEIDEIEIEIEII:IEIDI:IEIDDDDEDDDDHDDHDHHDDDDDDI:II:IEI
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Renesas Flexible Motor Control ') — X F

Settings
AP Info

Property

w Count Down Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGB Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low
GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCE High
GTIOCE Rising Edge While GTIOCA Low
GTIOCB Rising Edge While GTIOCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)

ADCD COMPARE MISMATCH (Compare mismatch)

ADCO SCAN END (A/D scan end interrupt)
AGTO COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0)

ELC SOFTWARE EVENT 1 (Software event 1)
GPTO AD TRIG A (A/D conwverter start request A)
GPTO AD TRIG B (A/D converter start request B)
GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F (Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B (A/D converter start request B)
GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E)

GPT1 COMPARE F (Compare match F)

GPT1 COUNTER OVERFLOW (Overflow)

GPT1 COUNTER UNDERFLOW (Underflow)

GPT2 AD TRIG A (A/D converter start request A)
GPT2 AD TRIG B (A/D converter start request B)

Oo000DOoO0000000000000000000000000RRJOFRCORFLO0O0D00000n =
®
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Renesas Flexible Motor Control ') — X F

“Settings  Property

~ Capture A Source

| API Info

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGB Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCB Low
GTIOCA Rising Edge While GTIOCB High
GTIOCA Falling Edge While GTIOCB Low
GTIOCA Falling Edge While GTIOCE High
GTIOCB Rising Edge While GTIOCA Low
GTIOCB Rising Edge While GTIOCA High
GTIOCB Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)

ADCO COMPARE MISMATCH (Compare mismatch)

ADCO SCAN END (AfD scan end interrupt)
AGTO COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0)

ELC SOFTWARE EVENT 1 {Software event 1)
GPTO AD TRIG A (A/D converter start request A)
GPTO AD TRIG B (A/D converter start request B)
GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F (Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B (A/D converter start request B)
GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E)

GPT1 COMPARE F (Compare match F)

GPT1 COUNTER OVERFLOW (Overflow)

GPT1 COUNTER UNDERFLOW {(Underflow)
GPT2 AD TRIG A (A/D converter start request A)
GPT2 AD TRIG B (A/D converter start request B)

O00D0DDO0OD0DD0D0D0DO0O000OD0D0D0D00D0D000D0000000RANRNANNRNREFREPODDODDODO =
&
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g_timer4 Timer, General PWM (r_gpt)

. Settings PTOPErty Value
lispiata]  “ommon
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timerd Timer, General PWM (r_gpt)
General
Qutput
w Input

» Count Up Source
Count Down Source
Start Source
Stop Source
Clear Source
Capture A Source
Capture B Source

Moise Filter A Sampling Clock Select Filter PCLKD / 4
Noise Filter B Sampling Clock Select Filter PCLKD / 4
v [nterrupts

Callback = m_motor_sense_encoder_interrupt
Cwverflow/Crest Interrupt Priority Disabled

Capture A Interrupt Priority Priority 3

Capture B Interrupt Prionty Disabled

Underflow,Trough Interrupt Priority Disabled

Extra Features

B 2-24 GPT RS54 /\ : (st 2 A YADFSPa> 745 L—3 3> [5/5]
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g_timer5 Timer, General PWM (r_gpt)

| Settings  Property Value
L APLInfo | ¥ Comman

Parameter Checking Default (BSP)

Pin Qutput Support Enabled with Extra Features

Write Protect Enable Disabled

Clock Source PCLKD

v Module g_timer5 Timer, General PWM (r_gpt)
v General

Name g_timer5
Channel a
Mode (& Penodic
Perniod (&) OxFFFFFFFF
Period Unit Raw Counts

Qutput

Input

v |ntermupts

Callback MULL
Overflow/Crest Interrupt Priority Disabled
Capture A Interrupt Prionty Disabled
Capture B Interrupt Prionty Disabled
Underflow/Trough Interrupt Prionity Disabled

Extra Features

2-25GPT RKSA/N: JY—S VB AXADFSPaY 7445 L—>3ay

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings  Property Value
APiinfo| ¥ Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
v Tngger
GTETRG Pin -
GPT Qutput Level O
Oscillation Stop O
Name g_poegl
Channel 1
w Input
GTETRG Polanty Active Low
GTETRG Moise Filter PCLKB/32
~ [nterrupts
Callback g_poe_overcurrent
Interrupt Priority Pricrty 0 (highest)

2-26 POEG RS A4 /XD FSPa> 274 L—>3 >
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2.2.3.3 RA6T3
(1). 12 Ew k AID 3 >/X\—% (ADC12)

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

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

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

(3). AAPWM %4 (GPT)
FrRIL1, 2. IMHPWMHAIBMEE-FEFERALT, Ty R LREDHNETVET,

(4). GitBEt#2 4 < (GPT)

FYRIIIITEYMBEHHE—F2ZFRALT,. Toa—4% A/BHRIESOMAMERE. hHoria2xr T
Fyv., EERBRATHYY FEITVLET,

(5). EEFAATY—52%4< (GPT)

Fropr)1Z7)—52034E LTHERAL, BERETAICAVEY, S#MIE31.7E28BLTLES
LYo

(6). GPTRAKR—FrT7O Ty b4 =T )L (POEG)

BEREHE (GTETRGD #iF® Low LARJLEHE) (X PWM HARFENA AV E—F O RRKEIZL
F9,

2-2TFSP X% v 7 2KE
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-ABHEA VOV AVA LB T O—4 Renesas Flexible Motor Control ') —X
g_adc0 ADC (r_adc)
Settings Property Value
APlInfo | v General
Mame g_adc0
Unit 0
Resolution @ 12-Bit
Alignment @ Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
w Interrupts
MNormal/Group A Trigger GPT1 COUNTER UMDERFLOW (Underflow)
Group B Trigger Disabled
Group Priority (Valid only in Group Scan Mode) Group A cannot interrupt Group B
Callback rm_motor_driver_cyclic
Scan End Interrupt Priority Priority 5
Scan End Group B Interrupt Priority Disabled
Window Compare A Interrupt Priority Disabled
Window Compare B Interrupt Priority Disabled
Extra

2-28 ADC FSA4/A\MFSP Y7445 L—232[1/2]
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Renesas Flexible Motor Control ') — X F

g_adc0 ADC (r_adc)

. Settings Property

| API Info

+ Module g_adc0 ADC (r_adc)
» General
v Input
w Channel S5can 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
Violtage Sensor
Group B Scan Mask (channel availability varies by MCU)
» Addition/Averaging Mask (channel availability varies by MCU and unit)
v Sample and Hold
+ Sample and Hold Channels {Available only on selected MCls)
Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)
» Window Compare
Add/Average Count
Reference Voltage control
» Interrupts
Extra

D00DDO0ODOO0ODO0OO0ODOROCD0DO00OD00ORERNSEEA

EREE

(@ Disabled
& VREFHO/VREFH
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g_timer3 Timer, Low-Power (r_agt)
Settings  Property Value
APlintoy] ¥ ommon
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 (@ Periodic
Penod 500
Period Unit Microseconds
Count Source PCLKB
Qutput
Input
w |ntermupts
Callback a rm_motor_speed_cyclic
Underflow Interrupt Priority Priarity 10

2-30 AGT RSA/NNDFSPav 2445 L—>ay
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Renesas Flexible Motor Control ') — X F

g_timer0 Timer, General PWM (r_gpt)
Settings Property Value
R ' “amman
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timerD Timer, General PWM (r_gpt)
w General
MName g_timerQ
Channel &1
Mode & Triangle-Wave Symmetric PWM
Period @ 50
Period Unit & Microseconds
W put
» Custorn Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Qutput Enabled &l True
GTIOCA Stop Level & Pin Level Low
GTIOCB Qutput Enabled 5 True
GTIOCE Stop Level &l Pin Level High
» Input
v Interrupts
w Extra Features
v Cutput Disable
» Output Disable POEG Trigger
POEG Link POEG Channel 1
GTIOCA Disable Setting Level Low
GTIOCE Disable Setting Level Low
v ADC Tnigger
» Start Event Trigger (Channels with GTINTAD only)
v Dead Time
Dead Time Count Up (Raw Counts) @l 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) & 200
v ADC Tngger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 0
v ADC Tngger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts) ]
v Interrupt Skipping (Channels with GTITC only)
Intermupt to Count None
Interrupt Skip Count 0
Skip ADC Events None
Extra Features & Enabled
B 2-31GPT K4/ : PWMEAADFSPaY 7445 L—2ay
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

Settings  Property
APl Info | V' Common

Parameter Checking
Pin Qutput Support
Write Protect Enable
Clock Source

w Module g_timerd Timer, General PWM (r_gpt)

w General
Mame
Channel
Mode
Penod
Period Unit
v Qutput
» Custorn Waveform

Duty Cycle Percent (only applicable in PWM mode)

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

» Input

» Interrupts

w Extra Features

v Cutput Disable

» Output Disable POEG Trigger

POEG Link

GTIOCA Disable Setting

GTIOCB Disable Setting
v ADC Tngger

v Start Event Trigger (Channels with GTINTAD anly)
Trigger Event A/D Converter Start Request A During Up Counting
Trigger Event A/D Converter Start Request A During Down Counting
Trnigger Event A/D Converter Start Request B During Up Counting
Tnigger Event A/D Converter 5tart Request B Duning Down Counting

w Dead Time

Dead Time Count Up (Raw Counts)

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

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

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

» 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_timer4

3

& Periodic

&l OxFFFFFF
Raw Counts

50

False

Pin Level Low
False

Pin Level Low

POEG Channel 0
Disable Prohibited
Disable Prohibited

None

0

Mone
Disabled
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

Property
v Input

Settings
APl Info

Value

 Count Up Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGE Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low
GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCB Low
GTIOCA Falling Edge While GTIOCE High
GTIOCB Rising Edge While GTIOCA Low
GTIOCE Rising Edge While GTIOCA High
GTIOCRE Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)
ADCO COMPARE MISMATCH (Compare mismatch)
ADCO SCAN END (A/D scan end intermupt)
AGTO COMPARE A (Compare match A)
AGTO COMPARE B (Compare match B)
AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0}
ELC SOFTWARE EVENT 1 (Software event 1)

GPTO AD TRIG A (A/D converter start request A)
GPTO AD TRIG B (A/D converter start request B)

GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F {Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B (A/D converter start request B)

GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E)

GPT1 COMPARE F {Compare match F)

GPT1 COUNTER OVERFLOW (Overflow)

GPT1 COUNTER UNDERFLOW (Underflow)

GPT2 AD TRIG A (A/D converter start request A)

I:IEIEII:IEIDDDDDDDDDDDDDDDDDDDDDDDDHDDHDHHDDDDDDI:II:IEI
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Renesas Flexible Motor Control ') — X F

Settings
API Info

Property

 Count Down Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGE Rising Edge

GTETRGE Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCB Low
GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCB Low
GTIOCA Falling Edge While GTIOCE High
GTIOCE Rising Edge While GTIOCA Low
GTIOCE Rising Edge While GTIOCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High

ADCO COMPARE MATCH (Compare match)
ADCD COMPARE MISMATCH (Compare mismatch)
ADCO SCAN END (A/D scan end interrupt)
AGTD COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0)

ELC SOFTWARE EVENT 1 (Software event 1)
GPTO AD TRIG A (A/D converter start request A)
GPTO AD TRIG B (A/D converter start request B)
GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F {Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A {A/D converter start request A)
GPT1 AD TRIG B (A/D converter start request B)
GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E)

GPT1 COMPARE F {Compare match F)

GPT1 COUNTER OVERFLOW (Overflow)

GPT1 COUNTER UNDERFLOW (Underflow)
GPT2 AD TRIG A (A/D converter start request A)
GPT2 AD TRIG B (A/D converter start request B)

Q00000 0000000000000 00D000D000000RRAERCOFRBEOO00O00O0N =
5
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Renesas Flexible Motor Control ') — X F

“Settings  Property

w Capture A Source

| API Info

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGE Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCB Low
GTIOCA Rising Edge While GTIOCB High
GTIOCA Falling Edge While GTIOCE Low
GTIOCA Falling Edge While GTIOCE High
GTIOCB Rising Edge While GTIOCA Low
GTIOCB Rising Edge While GTIOCA High
GTIOCB Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)

ADCO COMPARE MISMATCH (Compare mismatch)

ADCO SCAN END (AfD scan end interrupt)
AGTO COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTO INT (AGT interrupt)

ELC SOFTWARE EVENT 0 (Software event 0)

ELC SOFTWARE EVENT 1 {Software event 1)
GPTO AD TRIG A (A/D converter start request A)
GPTO AD TRIG B (A/D converter start request B)
GPTO CAPTURE COMPARE A (Compare match A)
GPTO CAPTURE COMPARE B (Compare match B)
GPTO COMPARE C (Compare match C)

GPTO COMPARE D (Compare match D)

GPTO COMPARE E (Compare match E)

GPTO COMPARE F (Compare match F)

GPTO COUNTER OVERFLOW (Overflow)

GPTO COUNTER UNDERFLOW (Underflow)

GPT1 AD TRIG A (A/D converter start request A)
GPT1 AD TRIG B (A/D converter start request B)
GPT1 CAPTURE COMPARE A (Compare match A)
GPT1 CAPTURE COMPARE B (Compare match B)
GPT1 COMPARE C (Compare match C)

GPT1 COMPARE D (Compare match D)

GPT1 COMPARE E (Compare match E)

GPT1 COMPARE F {(Compare match F)

GPT1 COUNTER OVERFLOW [Overflow)

GPT1 COUNTER UNDERFLOW {(Underflow)
GPT2 AD TRIG A (A/D converter start request A)
GPT2 AD TRIG B (A/D converter start request B)

0000000000000 0D00000D0O0C0D0000000RNANNRNNERRAEPOODODOO =
3
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g_timer4 Timer, General PWM (r_gpt)

. Settings PTOPErty Value
lispiata]  “ommon
Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
v Module g_timerd Timer, General PWM (r_gpt)
General
Qutput
w Input

» Count Up Source
Count Down Source
Start Source
Stop Source
Clear Source
Capture A Source
Capture B Source

Moise Filter A Sampling Clock Select Filter PCLKD / 4
Noise Filter B Sampling Clock Select Filter PCLKD / 4
v [nterrupts

Callback = m_motor_sense_encoder_interrupt
Cwverflow/Crest Interrupt Priority Disabled

Capture A Interrupt Priority Priority 3

Capture B Interrupt Prionty Disabled

Underflow,Trough Interrupt Priority Disabled

Extra Features

2-36 GPT RS A /\ : {4852 A <ADFSP a> 74 4 L—3 3 V[5/5]
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g_timer5 Timer, General PWM (r_gpt)

| Settings  Property Value
L APLInfo | ¥ Comman

Parameter Checking Default (BSP)

Pin Qutput Support Enabled with Extra Features

Write Protect Enable Disabled

Clock Source PCLKD

v Module g_timer5 Timer, General PWM (r_gpt)
v General

Name g_timer5
Channel a
Mode (& Penodic
Perniod (&) OxFFFFFFFF
Period Unit Raw Counts

Qutput

Input

v |ntermupts

Callback MULL
Overflow/Crest Interrupt Priority Disabled
Capture A Interrupt Prionty Disabled
Capture B Interrupt Prionty Disabled
Underflow/Trough Interrupt Prionity Disabled

Extra Features

2-37GPT RKSA/N: Y= VB AXADFSPaY 7445 L—>ay

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings  Property Value
APiinfo| ¥ Common
Parameter Checking Default (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
v Tngger
GTETRG Pin -
GPT Qutput Level O
Oscillation Stop O
Name g_poegl
Channel 1
w Input
GTETRG Polanty Active Low
GTETRG Moise Filter PCLKB/32
~ [nterrupts
Callback g_poe_overcurrent
Interrupt Priority Pricrty 0 (highest)

2-38POEG FZA4/\DFSPav 749 L—Y3 Y

RO1AN6841JJ0111 Rev.1.11 Page 40 of 100
2024.12.23 RENESAS



KAMEAERBE—F2OIT a—FFARY L&
SABRHEA VO ) AVALEIT -4 Renesas Flexible Motor Control 1) — XA

2.2.3.4 RAS8T1
(1). 12 Ew k AID 3 >/X\—% (ADC12)

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

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

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

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

(4). GitBEt#2 4 < (GPT)

FrrI)LMIZKYMREARE—F2ZFEALT, To3—45 A/BHRESOUMBEBE. horiaxy T
Fyv., EERBERATHYY FEITVLET,

(5). EEFAATY—52%4< (GPT)

FrrW0EIT)—5084<E LTHERAL, EEERERRBICAWNVEY, #MEX3.1.7 23RBL TS
LY,

(6). GRTRAKR—FT72 Ty b4 =T )L (POEG)

BEREHE (GTETRGA IiFO® Low LAJLRHE) (& PWM HAOmFZE/NS 4 v E—F U RIRREIZL
FY,

2-39FSP X% v U £(KkE
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Renesas Flexible Motor Control ') — X F

g_adc0 ADC (r_adc)

Settings JOIK74 |
v Common
Aflirfa Parameter Checking Default (BSP)
v Module g_adc0 ADC (r_adc)
v General
Name g_adc0
Unit 0
Resolution il 12-Bit
Alignment 4 Right
Clear after read On
Mode Single Scan
Double-trigger Disabled
Input
v Interrupts
Normal/Group A Trigger Software
Group B Trigger Disabled

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

Callback

Scan End Interrupt Pniority

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

rm_motor_driver_cyclic
Prionity 5
Disabled
Disabled
Disabled

2-40 ADC FSA /XD FSPaYv 7445 L—>3>

[1/2]

g_adc0 ADC (r_adc)

JO174
~ 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
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 Voltage control

Settings
APl Info

000000000000 DO0O0D0O000000RRPDO0OROR

SRR

(&) Disabled
% VREFHO/VREFH

2-41ADC RSANDFSP > T4 5 L—> 3 U[212]
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g_timer3 Timer, Low-Power (r_agt)
Settings pialiv -
~ Common
AL Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
~ Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Counter Bit Width AGT 16-bit
Channel 0
Mode ‘s Penodic
Period 500
Period Unit Microseconds
Count Source PCLKB
Qutput
Input
w Interrupts
Callback (&l rm_maotor_speed_cyclic
Underflow Intermupt Priority Priority 10

2-42 AGT FSA4/AXDFSPaY 745 L—3 Y

g_timer0 Timer, General PWM (r_gpt)

Settings TDéTﬂ fil
~ Common
ALinfo Parameter Checking Default (B5P)
Pin Output Support Enabled with Extra Features
Wirite Protect Enable Disabled
v Module g_timer0 Timer, General PWM (r_gpt)
v General
Name g_timerQ
Channel E]
Mode (& Triangle-Wave Symmetric PWM
Period &) 500
Period Unit (&) Microseconds
Output
Input
Interrupts

v Extra Features
~ Qutput Disable
Output Disable POEG Trigger

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

~ ADC Trigger

~ Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting 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 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 ‘sl Enabled

B 2-43GPT K4/ : PWMEAADFSPaY 7445 L—2a Yy
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

J0I74
~ Input

Settings
AP Info

~ Count Up Source

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGB Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low
GTIOCA Rising Edge While GTIOCB High
GTIOCA Falling Edge While GTIOCB Low
GTIOCA Falling Edge While GTIOCB High
GTIOCB Rising Edge While GTIOCA Low
GTIOCE Rising Edge While GTIOCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High
ADCO COMPARE MATCH (Compare match)

ADCO COMPARE MISMATCH (Compare mismatch)

ADCD SCAN END (End of A/D scanning operation)

ADCO SCAN END B (End of A/D scanning operation for Group B)
ADCD WINDOW A (Window A Compare match interrupt)

ADCO WINDOW B (Window B Compare match interrupt)

ADC1 COMPARE MATCH (Compare match)

ADC1 COMPARE MISMATCH (Compare mismatch)

ADC1 SCAN END (End of A/D scanning operation)

ADC1 SCAN END B (End of A/D scanning operation for Group B)
ADC1 WINDOW A (Window A Compare match interrupt)

ADC1 WINDOW B (Window B Compare match interrupt)

AGTO COMPARE A (Compare match A)
AGT0 COMPARE B (Compare match B)
AGTO INT (AGT interrupt)

0000000000000 O00RO0FOQPROOO0ODDOOO0O0O0

2-44 GPT K54 /N

A A <ADFSP Y T4 5 L— 3 J[1/4]

g_timer4 Timer, General PWM (r_gpt)

Settings pinlive

v Count Down Source

APl Info

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGB Rising Edge

GTETRGB Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCB Low
GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCB Low
GTIOCA Falling Edge While GTIOCB High
GTIOCE Rising Edge While GTIOCA Low
GTIOCB Rising Edge While GTIOCA High
GTIOCB Falling Edge While GTIOCA Low
GTIOCE Falling Edge While GTIOCA High

ADCO COMPARE MATCH (Compare match)

ADCO COMPARE MISMATCH (Compare mismatch)

ADCO SCAN END (End of A/D scanning operation)

ADCO SCAN END B (End of A/D scanning operation for Group B)
ADCO WINDOW A (Window A Compare match interrupt)

ADCO WINDOW B (Window B Compare match interrupt)

ADC1 COMPARE MATCH (Compare match)

ADC1 COMPARE MISMATCH (Compare mismatch)

ADC1 SCAN END (End of A/D scanning operation)

ADC1 SCAN END B (End of A/D scanning operation for Group B)
ADC1 WINDOW A (Window A Compare match interrupt)

ADC1 WINDOW B (Window B Compare match interrupt)

AGTO COMPARE A (Compare match A)
AGTO COMPARE B (Compare match B}
AGTO INT (AGT interrupt)

OO00O0O0O0O00O0O0O0O0O0O0O0O0OROOORLOOOOOOO0O0
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Renesas Flexible Motor Control ') — X F

g_timer4 Timer, General PWM (r_gpt)

Settings plalivet

~w Capture A Source

AP Info

GTETRGA Rising Edge

GTETRGA Falling Edge

GTETRGE Rising Edge

GTETRGE Falling Edge

GTETRGC Rising Edge

GTETRGC Falling Edge

GTETRGD Rising Edge

GTETRGD Falling Edge

GTIOCA Rising Edge While GTIOCE Low

GTIOCA Rising Edge While GTIOCE High
GTIOCA Falling Edge While GTIOCB Low
GTIQCA Falling Edge While GTIOCB High
GTIOCE Rising Edge While GTIOCA Low

GTIOCB Rising Edge While GTIOCA High
GTIOCB Falling Edge While GTIOCA Low
GTIOCB Falling Edge While GTIOCA High

ADCO COMPARE MATCH (Compare match)

ADCO COMPARE MISMATCH (Compare mismatch)

ADCO SCAN END (End of A/D scanning operation)

ADCO SCAN END B (End of A/D scanning operation for Group B)
ADCO WINDOW A (Window A Compare match interrupt)

ADCO WINDOW B (Window B Compare match interrupt)

ADC1 COMPARE MATCH (Compare match)

ADC1 COMPARE MISMATCH (Compare mismatch)

ADC1 SCAN END (End of A/D scanning operation)

ADC1 SCAN END B (End of A/D scanning operation for Group B)
ADC1 WINDOW A (Window A Compare match interrupt)

ADC1 WINDOW B {(Window B Cornpare match interrupt)

AGTO COMPARE A (Compare match A)
AGTO COMPARE B (Compare match B)
AGTO INT (AGT interrupt)

DEIDEI[]DEIDDDDDDDD'II'-EIDDDDDDDD

B 2-46 GPT K54/ : (s8R A <ADFSP a2 745 L—3 3 V[3/4]

Settings
APl Info

pinlive]
w Commaon

g_timer4 Timer, General PWM (r_gpt)

Parameter Checking
Pin Output Support
Write Protect Enable

v Module g_timerd Timer, General PWM (r_gpt)

v General
Name
Channel
Mode
Period

Period Unit

Output
Input
v Interrupts
Callback

Overflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Prionity
Underflow/Trough Interrupt Priority

|

Default (BSP)
Enabled with Extra Features
Disabled

g_timerd

1"

() Peniodic
Ox 10000
Raw Counts

&) rm_motor_sense_encoder_interrupt

Disabled
Priority 3
Disabled
Disabled

K 2-47 GPT RS54 /\ : Bt E A <ADOFSP a> T4 5 L—3 3 V[4/4]
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Renesas Flexible Motor Control ') — X F

g_timer5 Timer, General PWM (r_gpt)

Settings JONRT4
v Common
Inf
AfLinfo Parameter Checking
Pin Qutput Support

Write Protect Enable

v General
Mame
Channel
Mode
Period
Period Unit

Qutput

Input

Interrupts

Extra Features
Pins

fE

Default (BSP)
Enabled with Extra Features
Disabled

w Module g_timer5 Timer, General PWM (r_gpt)

g_timer5

0

& Periodic
0w 100000000
Raw Counts

2-48GPT R34 /N : JY—FVEAIFADFSPaYvIJ4L—Yay

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings 0,74 -
w Common
At Info Parameter Checking Default (BSP)
w Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
w Trigger
GTETRG Pin [+#]
GPT Qutput Level O
Oscillation Stop O
ACMPHSD O
ACMPHST 0O
Mame a_poegl
Channel 0
v Input
GTETRG Polarity Active Low
GTETRG Moise Filter PCLKB/128
v Interrupts
Callback g_poe_overcurrent
Interrupt Pnonty Prionty 0 (highest)
2-49 POEG RS A /\MFSPa> 7445 L—v3a Y
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Renesas Flexible Motor Control 1) — X

2.3
2.3.1

VAN E 4 : 15

YI b7 - T74IVER
HOTIWNIITIRITTDIAINLETET7AIIIERETERIZRLET,

R 27 VI b7 I HILEER[1/2]

THIL H$ITIT+ILE TJ74) wE
g
ra_cfg EEEI PPl
i
ra_gen HEIERDL ORA2HRTE
B, A1 UBEH%E
ra arm CMSIS V—Xa—F
board R— FEERERER
fsp/inc/api bsp_api.h BSP APl E%
r_adc_api.h AD APl E&
r_elc_api.h(RA4T1,RA6T3,RA8T1 M H) elc APl B
r_ioport_api.h I/O APl E&
r_poeg_api.h POEG APl E%

r_three_phase_api.h

3 ¥ PWM APl %

r_timer_api.h

247 APl &

r_transfer_api.h

T—5iE API ER

rm_motor_angle_api.h

AE APl E=

rm_motor_api.h

E—4 APIES

rm_motor_current_api.h

EFRFIE APl B

rm_motor_driver_api.h

E—42 FZ4/% APl ER

rm_motor_inertia_estimate_api.h

17— v HE APIER

rm_motor_position_api.h

SIEHIE APl B

rm_motor_return_origin_api.h

REERAPI £

rm_motor_speed_api.h

EE APl EE

fsp/inc/instances

r_adc_b.h(RA6T2) r_adc.h(RA4T1,RABT3,RA8T1)

AD BEEE

r_agth AGT EEEZ
r_elc.h(RA4T1,RAGT3,RABT1 D) elc BB S
r_gpt_three_phase.h 38 PWM B EE S
r_gpth GPT BEEEE
r_ioport.h 110 BEEES
r_poeg.h POEG BEE#

rm_motor_current.h

ERtIEEEER

rm_motor_driver.h

E—2 FSAN\BEER

rm_motor_encoder.h

I a—SHIHEEER

rm_motor_position_api.h

B H R E E &

rm_motor_sense_encoder.h

I oa—SNEREE R

rm_motor_speed.h

fsp/lib

4T3V I274)
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R 28 VI b7 IHILFHER[2/2]

THIL BT ITHLE 7N e
5
ra fsp/src bsp BSPBEE T+ LA
r_adc_b/r_adc_b.c(RAGT2) AD K54/
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K54
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 M) elc K4/
r_gpt/r_gpt.c GPT FS4 N
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM FS A/
r_ioport/r_ioport.c 10 K548
r_poeg/r_poeg.c POEG K54 /\
rm_motor_current/rm_motor_current.c BRGIE F S AN
rm_motor_current/rm_motor_current_library.h BREIES 1 TS API
EE
rm_motor_driver/rm_motor_driver.c E—FRFSA4N
rm_motor_encoder.c I VaO—4FERE—4F
FAN
rm_motor_position.c FIEHIE KA /N
rm_motor_position_library.h MEFIES A TS API
EE
rm_motor_sense_encoder.c I a—FRMBRESAN
rm_motor_speed/rm_motor_speed.c HEHE S AN
rm_motor_speed/rm_motor_speed_library.h HEFIESA TS API
EE
src application/main mtr_main.h , mtr_main.c aA—HA A %
r_mtr_control_parameter.h HEINTA—FERE
r_mtr_motor_parameter.h E—HNTA—FERE
application/user_interfacef/ics | r_mtr_ics.h , r_mtr_ics.c Analyzer Ul BB:&ERE#ME =
ICS2_RAGT2.h,ICS2 RA4T1.h,ICS2 RA6T3.h, |YV—ILRABESA T3
ICS2_RA8T1.h
ICS2_RA6T2.0, ICS2 RA4T1.0, ICS2 RA6T3.0, | V—ILABEEEESE
ICS2_RA8T1.h
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232 ETa—ILIERK
YBUTWNYITRITTDED A —IILERER 2-50 12RLET,

Application Layer (User Application)

Main User Interface Module

mtr_main.c r_mtr_ics.c

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_encoder ]
Set Control Gain & Command
Control Module
~
[ rm motor current ] [ rm motor speed ] [ rm motor position ]
[ rm motor sense encoder ] [ rm_motor driver ]
\_ J
§ Y
Set PWM duty
. I Get Voltage, Current & Angle/Speed
Device Layer
| | —
N\
MCU Module
[ADC][AGT][GPT][POEG]
\
A\ 4
Output PWM Signal
Get A/D Converter Data & Sensor Signal
H/W Laver (MCU / Inverter)
2-50 EYa—/LER
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24 YT RDITARYY
RKORATLDYV I bz 7EREHFETERICRLET .

R 29 TUa—FRY MLFIEIY 7 b0z 7ERLR

I5H AAE
HilfE A =X R kU
ElxFREAB AL E 1 AUy )AVE LT a—4% (AE. BH)
E—4 ElEGRHAR/FL SW1 DLARLIZE Y $HE
# 1= 1% Renesas Motor Workbench 55 A 71
ARERE DC 24V
AL oH0y YRR RA6T2: 240 [MHz]
RABT3: 200 [MHz]
RA4T1: 100 [MHz]
RA8T1: 480[MHz]
F 1) 7 (PWM)E K%k 20 [kHz)(¥ ') 7 B : 50 [ps])
FvREA L 2 [us]
HIEE (B RABT2: 50 [us]
RAGT3: 50 [ps]
RA4T1: 100 [us]
RA8T1: 50 [ps]
HIEEHGRE - [2E) RA6T2: 500 [us]
RABT3: 500 [us]
RA4T1: 1000 [us]
RA8T1: 500 [us]
[B1 %55 5 & BE CW : 0 [rpm] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]
GBS EEE board_ui B VR1 2k %S
IEH{ESEE : —180 E~180 &
ics_ui F¥ BESHBEARICLZHLETO I 7/ LIS
IEH{ESEFE . —32768 E~32767 [&
BLE 5 fREE 0.09° (T>a—#%/%LR : 1000 [ppr]. 4 F&Ef&E: 4000 [cpr])
FLEDRREFLE] Ira—4%+1 Ao bk (£0.09°)
& HIHRE R BIKRE ERHEFR : 300 Hz

REFIEZR : 30 Hz
RIEFIfEZR : 10 Hz

a2 SRBERE

R#EE LRI | Optimize more(-02) (77 #+ JL FE&FE)

fREEZ LR

UFOWTIADEHDOR, E—2FIEESHAGXR)EFTI T4 12T 5
1.ZHDEFH 3.82(=1.8*sqrt(2)*1.5) [AlZ BB (B FIEE L TER)
2.4 N—3 BHREEH 60 [V]Z Bi&(ERHIHEH TER)
3.AUN—SBREEN 8[VIREERHHEL TER)

4. BIERERE A 4500 [rpm] % 26 (B iR i 1B £ T BE4R)

HHERD 5 DBERRHIESIC Low LARLZRE LI5S, PWM HAmFENIA 2 E—F R
I29%

CE] MERDBEDNVF U ITEEZHCEOTRTERITTVET,
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25 FYAHEBTIREL
BTNV T b7 THEALTNSEIYAH L BEIBME TRISRLET,

& 2-10 FY 2B EIER

Y 52 BEE n g
L)L
15 Min
14
13
12
11
10 AGTO INT
R IR Y IA A ANTE
9
8
7
6
5 ADCO ADIO(RA6T2) ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5E T B Y A K (BIFRHIEE Y A HILIE)
4
3 GPT3 CAPTURE COMPARE A(RA6T2)
GPT5 CAPTURE COMPARE A(RA4T1,RAGT3)
GPT11 CAPTURE COMPARE A(RA8T1)
GPT X% JF ¥ ABIURAA(Toa—FA2 Ty rXxv TFrEIYiAH)
2
1
0 v POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RAGT3)
Max POEGO EVENT(RA8T1)
BEREEDYAH
Allocations
Interrupt Event ISR
] AGTOINT (AGT interrupt) agt_int_isr
1 ADCOADIO (End of A/D scanning operation(Gr0)) adc_b_adi0_isr
2 GPT3 CAPTURE COMPARE A (Compare match A) gpt_capture_a_isr
3 POEG2 EVENT (Port Output disable interrupt D) poeg_event_isr
2-51 RA6T2FSP ElYA#a>v T4 L—3 Y
Allocations
Interrupt Event ISR
0 POEG1 EVENT (Port Output disable interrupt B) poeg_event_isr
1 AGTO INT (AGT interrupt) agt_int_isr
2 ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
3 GPT5 CAPTURE COMPARE A (Compare match A) gpt_capture_a_isr
2-52 RA4T1/RABT3FSP ElYA#aV T4 L—3 Y
Allocations
Interrupt Event ISR
o AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (End of A/D scanning operation) adc_scan_end_isr
2 GPT11 CAPTURE COMPARE A (Compare match A) gpt_capture_a_isr
3 POEGO EVENT (Port Qutput disable interrupt A) poeg_event_isr

2-53 RA4T1/RABT3FSP &lYAHav T4 L— 3
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3. HlfEY 2 b 7ERER
BTN T b TIZDONTEHRBALET,

3.1 HERE

3.1.1 E—2EHIEL

E—4S2DiEE L FELEIE. Renesas Motor Workbench M 5D AN EFIL SWI ASDAAIZE>THIEIL E
ERS

SW1 IZIZAAR—FAEIY BT o, "High'LRNILDEZEREZ—FRA Y FHRREINTINS & Hi
L. LowLARILDEEIFTE— R ZFELTEHEHMLETS,

312 ADZH
(1). E—FEEmEEEERE
E—2 OEEREEIEREIL Renesas Motor Workbench MDA A FEF-IE VR1 OHEAE(TF BT E)%E

ADZEMMI HEICE>TRELFT, ADEBSNIEX., UTDORD K S (2, BEEE MIEETES
LTERALET,

* 31 BiEERE/MERSEOE#RL
=
EE . Lt
(¥E51E : AID E£H#2{H)

CW 0 [rpm]~4000[rpm] : 0800H~O0FFFH
EEnEREERE

ccw 0 [rpm]~4000[rpm] : 07FFH~0000H

CW 0 [E]~180 [E] : 07FFH~0000H
MERESE

ccw 0 [E]~180 [E] : 0800H~0FFFH

(2). 41 oN—3BREXE

LUTDRDESICAVN—SBREEZHELET, TREDEHLBER - BEXTHREEERIX PWM
FL)IFERALET,

R 32 A N—SBREETDEHL

Zifutt
(A YN—Z EHREE : AD ZH#1E)

I5H

A UN—S2 BREE 0 [V]~73.26 [V] : 0000H~O0FFFH

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

ZEHutt
(U%B. V. WHER : A/D E£H#i{H)
-8.25 [A]~8.25 [A] : 0000H~0FFFH =
EFfE=(3.3V—1.65V)=(0.010hm x 20)=8.25A

IHHE

U, V. WHEER
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3.1.3 %

KORTLTIE, E=F~ADANBEIFNILABER (PWM) ITEX>TERLET, REDa21—ILT
[X. PWM Duty Lt EHZITWET, £f-. EEFIREREZLFE=-0IC, BRFTo-BEXEEZHANTEE
T

(a) EFXKEZE:R
TREMEZUTOLSIICEELET,

vV
E
mEAE  VESEEE  EAV N —SBREE

m

(b) ZEREANY MILEER

KAMEBREE—2DORT FLFITICENT, —BRUICATEZDORBEEESEREZERIKRICERLET,
ETAN, FDFEFPWMERD=ODNERARE LTHERAT S L. RRICE—ZICHMENZEEDA >
N—SBREFICHT 2EEFRRIBHEERETRK86.7[%EH->TLEVWET, £2T, TRk
HELSICRHEEETENRRELR/MEOFEHELZELEL. T EZEHEXESTENSHEELIZLD
FERBELTHEALEYS, TOHR. ERAROKRKIRIBEIEV I EBLLHY . BREEEIEZOFFICEEF

BAZEIF100[%]EHY EFT,
W 1
=V, |+AV |1
v, 1

1% Vi .
v AV = _w y Vinax = max{V, Vi, iy}, Vi = min{l, ;, K, 3
VoV, V, :UV.WHEBEESE
V., V) Vi, - PWM £/ A UV,W HEEHESE(ERRK)

SN

ZREMZUTOLSIICERELET,

V,
E

m : ZFE Vo PWMARMAHBEERS E: A o\ — 2 BHEE

m:
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3.1.4 KEEH

31 ITa—FFEANY FILEIEY 7 bz 7OREEBRICH L TILY 7 bz 7I2H T 5KE
BRZERLET, Yo TILY T o7 Tl

[SYSTEM MODE] [k VIKREZEELFT,

iy

3]

[

POWER ON/

RESET

S

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

3-1 Toa—4FFARY MLFIEY 7 bz 7 OREEBER

(1) SYSTEM MODE

DRATLEEREERLET, BAAY MEVENT)DREEICKY, KENEBBLFET, PXATLOE
EREEIE. E—42BBEEIE (INACTIVE) . E—%EEE) (ACTIVE) . E&IK%E (ERROR) AHY F

—d—O
(2) EVENT

% SYSTEM MODE H[Z EVENT A" 4£d 5 &, TD EVENT [ZHiE>T. PR TLEMERENAK 3-4

EVENT —EHFORDHICEBLET ., EEVENT OREZRETELRELYET,

# 3-4EVENT — &

AR A

REER

STOP

A BEICKYRELET

RUN

A—H—BEICKYREELFES

ERROR

VATLNEREERH LI EEITRELFET

RESET

A BEICKYRELET
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3.1.5 WEAE

I a—4R5 MLHEHEY 7 bz 7OREBHEBREEZR 3-2, 3-3I1TRLET,
[MOTOR_SENSE_ENCODER_MODE_INIT]E— K T#I#i1k.
[MOTOR_SENSE_ENCODER_MODE_BOOT]|E— K Ti&#liI- & 2HALME DL,
[MOTOR_SENSE_ENCODER_MODE_DRIVE]E— KTARY FILEIEABRE SN ET, d BER. q #E
Fi. BE., MBEFTNZTNDESEZEET S 75 VIC&>TE—F£Za2 rA—ILLTWLET,

MOTOR SENSE ENCODER MODE BOOT

MOTOR SENSE_ENCODER_ MODE DRIVE

MOTOR SPEED.D_UP § MOTOR SPEEDJD_GONST {MOTOR SPEEDID.UP i MOTOR SPEED.D_CONST

14 ref status

MOTOR SPEED JD_ZERO_CONST

I, reference status

MOTOR SPEED JQ_ZERO_GONST

MOTOR SPEED JQ_SPEED_P{ OUTPUT

Speed reference status

MOTOR SPEED_SPEED ZERO_CONST

MOTOR SPEED_POSITION_CONTROL

Position reference status

MOTOR POSITION_CTRL_MODE_CONSTANT

MOTOR POSITION_CTRL_MODE_TRAPEZOID

14 reference[Al A

com_f4 ref id
170 control [s]
0 -
I, reference[Al A
speed PI output
[s]
0 — —>
Speed reference A
[rpm]
[s]
0 —>
Position reference )
[degree]
com_s2_ref_position_deg
[s]

0

32 TUa—FFARY MLHEIEY 7 b T OBBFIEHAS (GIE H H#HeF)

MOTOR_SENSE_ENCOD

RUN MODE ERMODEJNT

MOTOR _SENSE_ ENCODER_MODE_BOOT

MOTOR SENSE_ ENGODER_MODE DRIVE

MOTOR SPEED JD_ZERO_
13 reference status GONST

MOTOR SPEED J {MOTOR SPEED JD_C} MOTOR SPEED_ ;| MOTOR SPEEDJD.C
pup i ONST i DDUP i ONST

MOTOR SPEED_JD_ZERO_CONST

I, reference status

MOTOR SPEED IQ ZERO_CONST

MOTOR SPEED 1Q_SPEED _P1 OUTPUT

Speed reference status

MOTOR SPEED_SPEED_ZERO_CONST

MOTOR SPEED_SPEED_CHANGE

14 reference[A]l A

com_f4_ref id

0
I, reference[Al A

0
Speed reference

[rpm]

150 control

speed PI output

[s]

[sl

com_s2 ref_speed_rpm

0

[s]

3-3 TUa—FHANY MLEIEY T bz 7 OBRBHEINES GREHIEE)
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3.1.6 fEERENIER (EEEHKAN)
TaA—4RY MEERIEY I Y7 TIE, ANSN-BFEICHLTEEZEEL THEFH
EIHEREEERT SEENRESATVEY,

MOTOR_POSITION _STEADY STATE MOTORPOSITIiNSTEADYSTATE
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 |
A e ————— - = = . = o o ---_-_______-.'.\
com_s2_max_speed_rpm
d
- Lt .
Constant Speed Tlme[s]
B
>
Reference i /
Position i
Position } com_§2_ref position_deg

1

i

>-col

; _S2_

! Pl »

1 |

E com_u2_ref_pos_irterval_time Time[s]

— >
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 MEHETENERE=AR AREDREETIE

BZIE LS T Renesas Motor Workbench MSLUITDEREZANT 5 & T, MBRIEEMNATREGIER
EEERTHLENTEET,

- INIEEERE (com_f4_accel time)

- RKZEE (com_f4_max_speed_rpm)

- BEFSHEMB (com_u2_ref pos interval_time)
igﬁﬁ%tmﬁﬂ%lﬁb\ SRO-FEENLRBFORRKEELY LREVGERIC, EBKORERERELLY
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31.7 EEEE

3171 BEREFOIVI—FZAVN-ERERSN

YUTNIY TR zT7R>EIVEWY TIILE A LERMMERFOERESBREEXFS=6H. Toa—4Fho
F (A, BHEEEI YY) ORIRMSEEZHELET, £ A1 VV AR NI O—F TIXEXRLHME
FBE. RUIALBEAYBHELETHYBREOEEZZEEL., To2—4FEEOAHBEFIEBHE—RAHIZE
CAELRHREMASEEZEHLET,

AR
IVa—5ES

B4H
I a—45E5E

BARPIE

|
|
|
|
|
|
]

|
|
|
|
|
|
~
|
|
|
|
|
|
|
|
|
|
|
|

YA

[ . — I,
271 /Za—%51 lE!iz:/ \)l«Z%“i
|

v
B

HRYiAd RYiA#H  EYAH

2 )Y Toa—41[EER/ )L

P

mYA#  EYRAH ERYiAF

£ — 5 EERERE [rad/s] = (

2T

Iva—A 1EEHhD > M

&

hov MEESR )
BARAI Y FEIRE

3-5 EEFFDIT U O—FICkHEREHE
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31.72 EEBOIVIO—4ZAVV-EEEH
EEEEERKICIYVaO— 4% FRTIBE0EEEHIE. HIEBRAHAOAANIILAEMSEHLET,

I I I
| | I I
I | I I
A%E [ | | |
I a—4(E I | I I
I I
| | | | | |
I I I |
B#H I I I | |
I a—45ES | I : | :
I I
I I

a0

I

I

I

I
I I I I I
I I I I I
: —> & : :

1 78] 29
B RLs]
. 2 |1EEEHRICAD S NTIz/NILRE
T—4 A&z E [rad/s] =< : s _ >X<ﬁ%lﬁﬂﬂ g , xﬂl)
I a—4 1[EER/NLAEK il i & A
3-6 EEBOI O—SICLHEETE
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3.1.8 {Ri&EHHE

AVRATLTIE, UTOIS—RKEZHLE., ThENOBEICRIEFEEEZRELTVET, REME
[CBH B BHREMIIEK 35 ML TSN,

I BERIS—
N—FO2z7hbDRAFLESEERBRB)IZEY. PVWMEBAHEFENAA VE—F D RREICLE
ERR

Fr. BERERAYTUME. VHE. WHEBERZERL. BER@EERY I v MEZBB)ERH L=k
2. BRFLELFS (VI bz 7IRH),

- BEET—
EERASTS O A—4BRBELRAL. BEEBEEY I v MEZEB)ERE LB, B2
BELEY. BBEY I v MEZRHEROEREORESEEE L TRE LIETY.,

- BEEEIS—
ﬁ@E SREATA UN— 2 BREREFESRL., BEX(UEEEY) = v MEZ TR -=58)%&H L=
REABELELFET, BEXRY Sy MEIIRHEBOEREDREE4EELTHRELZETT,

- [EEEREIS—
EEEEEREY CEELZEMRL, EEY Iy MEEZBBLEEE, BRELELET,

= 35 BURT LIREMEERTEE

I5— RifiE EEtR A HA
BERTI— BERY I Y ME [A] 3.82 | EiRHI{EE HA
BEEFTS— BEEY Iy ME [V] 60 | BRI E HA
BEEXTITS— BEXY v ME V] 8 | &l E HA
EBEnERET S — RE!Y IS ME [rpm] 4500 | EiwHIE B HA
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319 AD MY AH
AD FYUHERF YU TIL—TDRAIVTERLET,

Timer start
50us
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 Motor control
Motor control routine
Scan 1 Scan 1 Scan 1 Scan 1 ~,
AD converslon\‘l AD convers\on\'AI AD conversion\‘l AD conversion I
- -~ - -~
37AD bUAHBAZLY
Timer start

L%

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.

3-8AD ) HEA =T (1 EHEEIF)
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32 I a—4RYg NILEHIEY 7 D 7EREH

YTV T hoz7ICE T LHHIENET, I 50[ps]EHAEIY A & . 500[us]EHAEI Y AAHD 2 DD
BlUAAICLEYBREINTWEYT, B 3-9(12HD KD, FRREA S0[us]FHBICKRITSNHNET, F
BEHRARAY 500[us]EAABICRITSN A MEICHRY FT,

Position/Speed control
Process .
“’—'efm'ﬁ“’— Carrier Interrupt Process
{ Position P %:O o] SPeed h i + Vgt d \Z \
H osition pee [ N 4, Voltage [—4] yat
H + Speed FF Pl H 1 A q errog V, I
0 reference ' Hes s % Current * o ﬁ» ALY PWM M
= * i g Ig + v, V, Compen [y, \
0" 4 o | P Voltage | -9 v, | .
o IPD Controler > + Limit UVW | -sation [ >-
H it 0!
E + Poslticsn P +hSpeed FF E i K id“ Vq" Vgt ) A |_Em:°der
3 witcl H i
Position H i : Decoupling |  Switch Angle
Profiling k. Position/Speed Loop Controller ¥ Control Adlus‘l_"l‘?.d.e.‘ s o
h . w?t i *Ai A Ao OO i h 4 .
0 w [ dlfal| | [ " ] u
dq Encoder
Speed iq iw P:IB
Observer € ase
uvw signal
I | aareetestsesstittastitt .
Carrier Interrupt
° H Switch Position & Speed
Q—O Calculation Mode
itch
i Posii‘g::l‘:Speed H Rs:t)r Atngle 9 | Encoder Interrupt
H H ection i
. Loop mode ; e e e e e 2
------------------ Hall Interrupt Encoder Interrupt Process
Encoder Interrupt Frocess
Process

39 Toa—4RYy MNLEIEEEKR IOy IR
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x 3-6 BRHEIEHELNS VY AABEBARITER—F(1/4)

I A=y VBB A= T—4
Hh:HL

T74I% E# 4 SIEREE
mtr_callback_event Tv3a— SR AGE@a—L
; A7 : (motor_ callback_args_t *) p_args ARt
mtr_main.c

rm_motor_encoder.c

rm_motor_encoder_current_callback

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

HAh: &L

HEMEOH A ZERNEO
AAIERE

RM_MOTOR_ENCODER_ErrorCheck

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

IS—FxTvYy

rm_motor_encoder_copy_speed_current

A7 : (motor_speed_output_t *) p_output / FEEFIEHHE T —4
(motor_current_input_t *) p_input / EiRHEEANT—4

HAh: &L

BEHRAT—4ZERAARN
F—ARlzaF—

rm_motor_driver.c

rm_motor_driver_cyclic

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

E—BAKS4/8a—= LNy
RA%

rm_motor_driver_current_get

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

HA: &L

AD T —4 £IiF HER
EFREE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

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

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

A fsp_err t/ BASRETHE

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

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

(float const) u_voltage / U 8 EE

(float const) v_voltage / V t8EE

(float const) w_voltage / W 8 EE

WA fsp_err_t/ BAMETHR

PWM T a1—T « 5 HADHEE
ET—2&H/E

rm_motor_driver_modulation

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

HA: &L

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

TJ74IL%A

E#4

SIEREE

rm_motor_driver.c

rm_motor_driver_mod_run

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—% FSA4/8f VX
B

(const float *) p_f4_v_in/ AKW=HERE

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

ANZHERE 1K —F) b
bTa1—TA4HAVIILEHE

rm_motor_driver_set_uvw_duty

A 71 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—% FS 4 /84 >R
2R

(float) f_duty u/UMBTa1—7T4

(float) f_ duty v/V#Ta1—T~«

(float) f_duty w/W T a1—TF«

HA:fsp_err t/ BASETHE

PWM F1—F 1 BE

RM_MOTOR_DRIVER_CurrentGet

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

(motor_driver_current_get_t * const) p_current_get/ BB 7—4

HA: fsp_err t/ BAHETHR

HER. Vdc. Va_max T—4
EEE

rm_motor_current.c

rm_motor_current_cyclic

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

HA: Gl

ERHIEE

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIHEEERA 4
(motor_current_input _t const * const) p_st_input/ 4 > 7w FER
T—4

H o fsp_err_t/ BAMETHRR

BREEMANT—5 £5HE

RM_MOTOR_CURRENT_CurrentSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEANR S 24
(motor_current_input_current_t const * const) p_st_current/ 4 > 7y
FEHRT—4

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

HA:fsp_err_t/ BASREITHE

diqg MDEREBEENDT—4 %

RM_MOTOR_CURRENT_CurrentGet
A7 : (motor_current_ctrl_t * const) p_ctrl / EFR&IEEEENR S 24
(float * const) p_id / B L1 d AERADKRA >4

(float * const) p_iq/ BB L1 q AERADKRA >4
HA:fsp_err_t/ BASETHR

diq BEREWF

motor_current_transform_uvw_dq_abs
A7 : (constfloat) f_angle / EEEfE
(const float *) f_uvw / UVW #/R41 >4
(float *) f_dq / dq @K+ >4

Hh: &L

UVW — dq EEREBR(IEXNE
1)
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Renesas Flexible Motor Control 1) — X

x 3-8 BRHIEHELNS Y AHEBARITER—E(3/4)

TJ74IL%A

E#4

SIEREE

rm_motor_current.c

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

HAh:HL

BERHHOBAHABEICE TS
AEEETOER

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

(float const) phase / {iz#f

A fsp_err_ t/ BASRETHE

EREEE O— 5 — a7 —
2ERE

RM_MOTOR_CURRENT_CurrentReferenceSet

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

(float const) iq_reference / q B E g S

A fsp_err_t/ BASRETHE

RM_MOTOR_CURRENT_PhaseVoltageGet

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

RESNIHEEERE

motor_current_pi_calculation

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

HAh: L

BRI MLaT Y FEER
DERRNY P HABE
Ry MLEEHE

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

PI il

motor_current_limit_abs

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

HH : float/ HIBR L 1-1E

HeaHE D IR

motor_current_decoupling

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

(float) f_speed_rad / [E$5EEE

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

Hh: Gl

FETF i HIHE

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

BEAY MILOFIR
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Renesas Flexible Motor Control 1) — X

x 3-9 BRHEHENZ Y AHEBARITER—F(4/4)

TJ77A4IL%A

E#4

SIEREE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A7 : (const float) f_angle / El¥&fE
(const float *) f_dq / dq EHRA >4
(float *) f_uvw / UVW #RA >4
HA: AL

dg — UVW EEfRZM(IERE
1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A 71 : (motor_currnt_voltage_compensation_t *) st_volt_comp/ EE
REMET—4

(float *)p_f4_v_array/ )V 77 LV REE

(float *)p_f4_i_array/ ') 27 LR EiR

(float) f4_vdc /| BHREE

HA AL

BEREME

rm_motor_sense_encoder.c

RM_MOTOR_SENSE_ENCODER_InternalCalculate
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEHEERRAS >4
HA:fsp_err t/ BASETHE

IVI—FESICLPAES
HEORHESR

RM_MOTOR_SENSE_ENCODER_AngleSpeedGet

AFA : (motor_angle_ctrl_t * const) p_ctrl/ FAEHIEEEARS 242
(float * const) p_angle /| ET—4

(float * const) p_speed / EEF—4

(float * const) p_phase_err/ fI#HiRET—4

M fsp_err t/ BAEITHE

O—42 DOHEEEEEEZR

=

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet

A A : (three_phase_ctrl_t * const) p_ctrl /| =484 1 < #lEHEE KR
14

(three_phase_duty_cycle_t * const) p_duty_cycle / B8 T a1 —T 1Y
%

H: fsp_err t/ BASETHE

ERAIDT2a—TA4H4Y
JLEERE
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Renesas Flexible Motor Control 1) — X

& 3-10 EEFEHEHAZ Y AAHEBARTER—F(12)

H A uint16_t/ ZHa1E

774 IL% ke IR E
mtr_callback_encoder I va—4SFAHEma—IL
A : (motor_callback_args_t *) p_args VANIE/R: -4
[ A=y VBEBNS A= T—4
mtr_main.c Hh: &L
get_vr1 VR1 O A/D ZH#{ERG
AR L

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

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

(motor_current_output _t * const) p_st_output /EBFRHHT—4

H: fsp_err t/ BASETHE

BRH D 5 EEFE AT
7—5 £E

rm_motor_encoder.c

rm_motor_encoder_speed_callback

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

HA: AL

FEEHEa—IL/Ny J B

rm_motor_encoder_copy_current_speed

A7 : (motor_current_output_t *) p_output / ERHHT—4
(motor_speed_input_t *) p_input/ EEAHNT—4%
Hh:%GL

S &

BRENT—2 & EEAN
—4

[I2aE—

rm_motor_speed.c

rm_motor_speed_cyclic

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

HA: AL

HEREORAESE (217
B Y AAREDIFEUH L)

RM_MOTOR_SPEED_ParameterSet

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

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

HiA: fsp_err_t/ BASREITHE

HEEANNTA—F Z®RTE

RM_MOTOR_SPEED_SpeedControl

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

HA o fsp_err_t/ BASREITHR

diq AERIERIEEFE (RE
FlHD A > TFOER)

rm_motor_speed_set_speed_ref_encoder

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

7 :float/ Y77 LU REE

HREEREEZENR

rm_motor_speed_set_iq_ref_encoder

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

Hh o float/q &) 77 LU RER

qHMOERETELZEN

rm_motor_speed_set_id_ref_encoder

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

A float/d 8 77 LU RER

dHMOERETEEZEN

RM_MOTOR_SPEED_ParameterGet

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

(motor_speed_output_t * const) p_st_output / FHEH AT —4

W fsp_err_t/ BABETHR

HEREOEA/NZ A —42 %
ms
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= 311 EREHEHELRE Y AAEBAETER—E(2/2)
274IL% £k € IR E
rm_motor_speed_first_order_Ipf — R LPF {038

A7 : (motor_speed_lpf_t *) p_lpf / —# LPF #&:&&KRA > 42
(float) f_input/ AQT—4
HA:float/ 74 LA —BODT—4

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

(float) f4_va_max/ RKEEAY kL

Hh:%GL

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

(float) f4_speed_rad /| E—4 BRI EE

(const float *) p_f4_idq / d/q E4E

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

HA: AL

librm_motor_speed.a
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3.3 Contents of control

3.3.1  Configuration Options

IVa—SFARY FLEHEHES 2 —ILOERA T 3 %, RA Configurator #{#H L THERTEET,
FEIN:=A T3 viEk. a— FOAEREIZ common_data.c/h, B hal_data.c/h [CEBMICRBEEINET,
FTLa B ERTEEIEL. ROK -12HEA T avIZRELTLET,

= 3-12 BREA T3y

Configuration Options (rm_motor_encoder.h)

ShFEJ,

FToavg AE

Limit of over current (A) HERNCDIEZEZDE. PWMHEAR— AL TIZHRES
nEJ,

Limit of over voltage (V) BREENCDEZEZDE. PWM HEAKR— b F TIZHRE
SINFET,

Limit of over speed (rpm) EEREENCDEZEZBZSDE. PWM HBEAR— EAF TIZHRTE
SINET,

Limit of over speed (rpm) BREENCOEZTES E. PWM EAKR— A TIZERE

% 3-13 Configuration Options #)#A{E (rm_motor_sensorless.h)

A RABT2 RA4TA1 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

3.3.2 Configuration Options for included modules
IVa—FFAANY FLFHIEES 2 —ILICE. UTOES2—ILBEFLET,

* Current Module
- Speed Module

+ Position Module
* Angle Module

* Driver Module

Fl, INSOED2—IILICIE, ToaA—FFARNY FLHIEES 2 —IILERILBBR/S A—208HY F
T, AT a B EERTFEXEUTORICRLET,
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Renesas Flexible Motor Control 1) — X

® 314 BERATay

Configuration Options (rm_motor_current.h)

T avs

RE

General | Shunt type

Sy MEREWCDOAWTE
FREZISINEEIRLET,

General | Current control decimation

BRI E

General | PWM carrier frequency (kHz)

PWM &+ 1) 7 Bl

General | Input voltage (V)

ANEE V]

General | Sample delay compensation

YU TIVEEREEDER. B
ZERLET,

General | Period magnification value

TEEEREBORMEE

General | Voltage error compensation

BEEREMEDEN . ENEE
RLFET,

General | Voltage error compensation table of voltage 1

BEOBEBEMET — I 1

General | Voltage error compensation table of voltage 2

BEENEEREMET—TIL2

General | Voltage error compensation table of voltage 3

BENEEREMET—IIS

General | Voltage error compensation table of voltage 4

BEENEEREMET—TIL4

General | Voltage error compensation table of voltage 5

BEQBEBEMET — I/ 5

General | Voltage error compensation table of current 1

BERDEEREMET—T LA

General | Voltage error compensation table of current 2

EROEEBREMET—TIL2

General | Voltage error compensation table of current 3

ERODEEBREMET—TIIS

General | Voltage error compensation table of current 4

BEROEEREMET—T I 4

General | Voltage error compensation table of current 5

BEROEEREMET—IIS

Design Parameter | Current Pl loop omega

EEIE

Design Parameter | Current Pl loop zeta

£ [ohm]

Motor Parameter | Pole pairs

d&#A4 V59432 R [H]

Motor Parameter | Resistance (ohm)

q#A v F D8 R [H]

Motor Parameter | Inductance of d-axis (H)

MR [Wh]

Motor Parameter | Inductance of g-axis (H)

A4 F— % [kgm 2]

Motor Parameter | Permanent magnetic flux (Wb)

B G R E A RIRE [HZ]

Motor Parameter | Rotor inertia (kgm*#2)

BERHEHRER R
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% 3-15 Configuration Options #)#A{E (rm_motor_current_h)

v A RABT2 RA4T1 RA6T3 RA8T1

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

General | Current control decimation 0 1 0 0

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

General | Input voltage (V) 24.0 24.0 24.0 24.0

General | Sample delay compensation Enable Enable Enable Enable

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 of 0.477 0.477 0.477 0.477

voltage 1

General | Voltage error compensation table of 0.742 0.742 0.742 0.742

voltage 2

General | Voltage error compensation table of 0.892 0.892 0.892 0.892

voltage 3

General | Voltage error compensation table of 0.979 0.979 0.979 0.979

voltage 4

General | Voltage error compensation table of 1.009 1.009 1.009 1.009

voltage 5

General | Voltage error compensation table of 0.021 0.021 0.021 0.021

current 1

General | Voltage error compensation table of 0.034 0.034 0.034 0.034

current 2

General | Voltage error compensation table of 0.064 0.064 0.064 0.064

current 3

General | Voltage error compensation table of 0.158 0.158 0.158 0.158

current 4

General | Voltage error compensation table of 0.400 0.400 0.400 0.400

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

Motor Parameter | Permanent magnetic flux (Wb) | 0.00623 0.00623 0.00623 0.00623

Motor Parameter | Rotor inertia (kgm*2) 0.0000041 | 0.0000041 | 0.0000041 | 0.0000041
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® 3-16 BEA Ty

Configuration Options (rm_motor_speed.h)

T avs

RE

Common | Position support

B A A E IR

General | Speed control period (sec)

1R FE i 1 B #[sec]

General | Step of speed climbing (rpm)

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

General | Maximum rotational speed (rpm)

RRRE [rpm]

General | Speed LPF omega

EE LPF EHE K [Hz]

General | Limit of g-axis current (A)

qE#ER) I vk [A]

General | Step of speed feedback at open-loop

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

General | Natural frequency

NELEREA TH—/\DOEHIREH

General | Open-loop damping

F—ToN—THZE D THIHOER

General | Flux weakening

55 O R Hll 1 D EAR

General | Torque compensation for sensorless transition

oY LAY Y EZHEOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
i—d—c

General | Selection of speed observer

REF TV —N\DOEFEERLET,

General | Control method

a2 bAa—)LARXOERPID or IPD)

Open-Loop | Step of d-axis current climbing

dEHERBFEMER Tv 7 [A/Imsec]

Open-Loop | Step of d-axis current descending

dBMERERERERX T Y 7 [A/msec]

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

qEERETERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T I —THIEE d BERESE [A]

Open-Loop | Threshold of speed control descending

d #ERIE T ERERMIREErpm]

Open-Loop | Threshold of speed control climbing

d BERIETEMERMIEERE [rpm]

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

T LAY B ZLIERR [s]

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

U9 L AHIEEY & A ATRERIHE
#) [deg]

RE(E

X

Design parameter | Speed Pl loop omega

EEFIEREREKEY [Hz]

Design parameter | Speed Pl loop zeta

R EHIHRBE R

Design parameter | Estimated d-axis HPF omega

d BEEEEEE HPF v b A TRIRE [Hz]

Design parameter | Open-loop damping zeta

F—TUN—TFELTHIMBEERE

Design parameter | Cutoff frequency of phase error LPF

RIHHERE LPF hy b A JEKE [HzZ]

Design parameter | Speed observer omega

HELFTH—\Hhy FA TEKES [Hz]

Design parameter | Speed observer zeta

BREA THF—N\BEFRHK

Motor Parameter | Pole pairs

Sk

Motor Parameter | Resistance (ohm)

£ [ohm]

Motor Parameter | Inductance of d-axis (H)

d#if 592 2R [H]

Motor Parameter | Inductance of g-axis (H)

QA V53R [H]

Motor Parameter | Permanent magnetic flux (Wb)

HAZR [Wh]

Motor Parameter | Rotor inertia (kgm#2)

1 F—> v [kgm"2]
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# 3-17 Configuration Options #]#A{E (rm_motor_speed.h)

T7Tars RAGBT2 RA4T1 RA6T3 RAS8T1
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 10.0
General | Limit of g-axis current (A) 1.8 1.8 1.8 1.8
General | Step of speed feedback at open-loop | 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
Gengrgl | Torque compensation for sensorless Disable Disable Disable Disable
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 1.0 1.0
Open-Loop | Step of d-axis current descending | 0.3 0.3 0.3 0.3
g;t)izn-Loop | Step of g-axis current descending 10 10 10 10
Open-Loop | Reference of d-axis current 1.0 1.0 1.0 1.0
Open-Lo'op | Threshold of speed control 600 600 600 600
descending
O.pen.-Loop | Threshold of speed control 500 500 500 500
climbing
Open-Loop | Period between open-loop to 0025 0025 0025 0025
BEMF (sec)
Open-Loop | Phase.er.ror(degree) to decide 10 10 10 10
sensor-less switch timing
Design parameter | Speed Pl loop omega 12.0 12.0 12.0 30.0
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 phase 10.0 10.0 10.0 10.0
error LPF
Design parameter | Speed observer omega 100.0 100.0 100.0 200.0
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
I(\\/I/\(/)g;r Parameter | Permanent magnetic flux 0.00623 0.00623 0.00623 0.00623
Motor Parameter | Rotor inertia (kgm#2) 0.0000041 0.0000041 0.0000041 0.0000041
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® 318 BEATLay

Configuration Options (rm_motor_position.h)

A SES
General | Position dead band BfETY FNUF
General | Position band limit MiERE Y O

General | Speed feedforward ratio

EEI4—FI74+7—Fit

General | Encoder counts per one rotation

E—A—FIra—45hY9

General | Position omega

i & I {E E A B R #([HZ]

General | Period of speed control (sec)

R EHIEHETRE H[sec]

IPD | IPD LPF

IPD LPF 4038 () 4R

IPD | Position Kp ratio & Kp Ltk

IPD | Position feedforward ratio MEZ74—FI4+T— Kt
IPD | Speed K ratio RE KL

IPD | Error Limit #1 I 5 —HIRME 1

IPD | Error limit #2 I 5—HIRE 2

IPD | LPF omega

LPF EA &K% [HZ]

IPD | LPF zeta

LPF BREH [Hz]

Position Profiling | Interval time

B EE RS FE

Position Profiling | Accel time

R EFfE[sec)

Position Profiling | Maximum accel time

RAMERFERERE/ NN A—4

Position Profiling | Acceleration maximum speed

SfIE 70774 ILExEEERERE[rpm]

Position Profiling | Update step of timer

SIEFO7 74 IIEFHER[sec]

Motor Parameter | Pole pairs

ERSE

Motor Parameter | Resistance (ohm)

i1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#1 594 20R [H]

Motor Parameter | Inductance of g-axis (H)

q¥A VF D8 R [H]

Motor Parameter | Permanent magnetic flux (Wb)

B4R [Wb]

Motor Parameter | Rotor inertia (kgm#2)

A4 F— v [kgm”2]
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# 3-19 Configuration Options #)#A{E (rm_motor_position.h)

T avd RA6T2 RA4T1 RA6T3 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 | 4000.0 4000.0 4000.0 4000.0

General | Position omega 10.0 4.0 4.0 10.0

General | Period of speed control (sec) 0.0005 0.0005 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 0.9 0.9 0.0

IPD | Speed K ratio 20 2.5 2.5 20

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 500.0 200.0 200.0 500.0

IPD | LPF zeta 1.0 1.0 1.0 1.0

Position Profiling | Interval time 400 800 800 400

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

SP;)esg:jon Profiling | Acceleration maximum 4000.0 4000.0 4000.0 4000.0

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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® 3-20 BEA Ty

Configuration Options (rm_motor_sense_encoder.h)

T avs

Rk

Motor Parameter | Pole pairs

EEIE

Motor Parameter | Resistance (ohm)

1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d&#A4 V59432 R [H]

Motor Parameter | Inductance of g-axis (H)

q#A v F 0% R [H]

Motor Parameter | Permanent magnetic flux (Wb)

e

Motor Parameter | Rotor inertia (kgm*2)

A4 F— % [kgm 2]

Control type

BB ALE H R R

Period of current control (kHz)

ERHIEETEE [kHz]

Period of speed control (sec)

EEREEITEAL [sec]

PWM carrier frequency (kHz)

PWM &+ ) 7 [BK % [kHZ]

Decimation of interrupt

RN ElCE

Counts per rotation

EFE—A1ATOIVaA—5hY

Counts for angle adjust

M ERHERAN Y > b

Zero speed counts

OFEHBITaA—F AV MK

Occupancy time

B HE S A

Carrier time

T ] {0 e ]

Process time

I a—5FhADY v TF v 0ERRE

High speed change margin (rpm)

EERENBY Y #Z T — 2 U REERH [rpm]

LPF parameter for highspeed filter

ERER LPF /S5 A —4

Counts to change speed

REREEE-—FEEAVY M

% 3-21 Configuration Options #)#A{E (rm_motor_encoder.h)

T7Tars RA6GT2 RA4T1 RA6T3 RA8T1
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
I(\\/I/\(/)g;r Parameter | Permanent magnetic flux 0.00623 0.00623 0.00623 0.00623
Motor Parameter | Rotor inertia (kgm#2) 0.0000041 | 0.0000041 | 0.0000041 | 0.0000041
Control type Position Position Position Position
Period of current control (kHz) 20.0 10.0 20.0 20.0
Period of speed control (sec) 0.0005 0.001 0.0005 0.0005
PWM carrier frequency (kHz) 20.0 20.0 20.0 20.0
Decimation of interrupt 0 1 0 0
Counts per Rotation 4000 4000 4000 4000
Counts for Angle Adjust 512 512 512 512
Zero speed counts 20000000 20000000 20000000 20000000
Occupancy Time 0.8 0.6 0.6 0.4
Carrier Time 0.00004 0.000063 0.000041 0.00002
Process Time 0.000004 0.0000043 | 0.0000012 | 0.000002
Highspeed Change Margin (rpm) 150 150 150 150
LPF parameter for Highspeed Filter 0.1 0.1 0.1 0.1
Counts to change speed 8 8 8 8
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® 322 BEATay

Configuration Options (rm_motor_driver.h)

T avs

o

RE

Common | ADC_B Support

ADC B f#f:&EIR

Common | Shared ADC support

ADC ¥ 17— RFES a1 —)LERER

Common | Supported Motor Number

HIHE— 2 BERTE

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

General | PWM output port UP

U7 v/IN\—F7—LR—FERE

General | PWM output port UN

Un—7—7—LiK— FMRE

General | PWM output port VP

VT v/IN—F—LiR— FRE

General | PWM output port VN

VHEO—7—7—LHR— FRE

General | PWM output port WP

W7 v/IN—F —LR— FRE

General | PWM output port WN

WHA—7—7—LR— FERTE

General | PWM Timer Frequency (MHz)

PWM % 1 < &K% [MHz]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

TY R4 LAY ME [Raw Counts]

General | Current Range (A)

BRBEEL VD [A]

General | Voltage Range (V)

BEERHELLY V]

General | Counts for current offset measurement

7ty FRERHEERK

General | A/D conversion channel for U Phase current

UHEBERBRE AD Fy o RILES

General | A/D conversion channel for W Phase current

W HEREE AD F¥ U RILES

General | A/D conversion channel for Main Line Voltage

BEEERE AD Fv o RILES

General | A/D conversion channel for V Phase current

W HHERBE AD F¥ U RILEBES

General | A/D conversion channel for sin signal

sin (54 AD Fv¥ U RILES

General | A/D conversion channel for cos signal

cos EEHRHE AD F¥ U RILES

General | Using ADC scan group

e BHADC ED 21— IILDRAFZT Y5 IL—T

BEERBRLET,

General | A/D conversion unit for U Phase current

UEERKEH ADC 1=y &S

General | A/D conversion unit for W Phase current

W HEREE ADC 1=y ES

General | A/D conversion unit for main line voltage

BiEEE#HRE ADC 1=vrEE

General | A/D conversion unit for V Phase current

V HEHREE ADC 2=y BE

General | A/D conversion unit for sin signal

sin f§5#& ! ADC 1=vr&ES

General | A/D conversion unit for cos signal

cos E5#&H ADC 1 =vhtEE

General | ADC interrupt module

BYAAZRESE S ADC EVA—ILES

General | Adjustment value to current A/D

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

General | Minimum difference of PWM duty

PWM T a—T1Di&x/NE(1shunt )

General | Adjustment delay of A/D conversion

ADC DR ZEBIE(1shunt )

General | 1shunt interrupt phase

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

General | Input Voltage (V)

BHREEANIE

General | Resolution of A/D conversion

AID O U N\—R 3 fEEE

General | Offset of A/D conversion for current

ADaYIN—FAH(A 7€y F

General | Conversion level of A/D conversion for
voltage

BEEZHBLANL

General | GTIOCA stop level

E7—LEBIEEELAL

General | GTIOCB stop level

T7—LEIEELARL

Modulation | Maximum duty

PWMHRXTa1—T4«
Ty R LEZBRBVNV -RXT1—T«
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% 3-23 Configuration Options #) A&

(rm_motor_driver.h)[1/2]

7T ars RAGT2 RA4T1 RA6T3 RAS8T1
Common | ADC_B Support Enabled - - -
Common | Shared ADC support Disabled Disabled Disabled Disabled
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)
ngeral | 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 5 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 ) i ) i
for sin signal
General | A/D conversion channel ) i ) i
for cos signal
General | Using ADC scan group 0 - - -
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F 3-24 Configuration Options #)H#A{E (rm_motor_driver.h) [2/2]

AT ars

RAG6T2

RA4T1

RAGT3

RA8T1

General | A/D conversion unit for
U Phase current

General | A/D conversion unit for
W Phase current

General | A/D conversion unit for
main line voltage

General | A/D conversion unit for
V Phase current

General | A/D conversion unit for
sin signal

General | A/D conversion unit for
cos signal

General | ADC interrupt module

General | Adjustment value to
current A/D

General | Minimum difference of
PWM duty

General | Adjustment delay of
A/D conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

24.0

24.0

General | Resolution of A/D
conversion

OXFFF

OXFFF

OxFFF

OxFFF

General | Offset of A/D
conversion for current

Ox7FF

Ox7FF

Ox7FF

Ox7FF

General | Conversion level of
A/D conversion for voltage

1.0

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

Pin Level Low

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

Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375
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34 ##ETZO— (JA—F¥—Fh)

3.41 AAE
( AL ALIE \
o ‘ /
FSPET1—IL DAL
A AFEFRE O ML
A—HFALET7—ADHHE
Y—)L RBE#EEO ML
|
)ty L
\ 4
/ \
_— T [Board]
< ur
\ /
\ /
[Analyzer]
SWOIREEM S
EAHOEEE—FERE
BIEINTA—EA R
‘ B SR /ML BRTE
com_ul_mode_systemMDIEH S
E—ADEEFE—FEER
| ElsnE R/ B RS E DR E
LE DI {0
LE DAl {0
3-10 A4/ MBI A—Fv—
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3.4.2 TBRHEEHZYAAH (F¥ ) TRHAENYAH) NHE

< 50[us] I £AEIY A A L3 >

|
I a—Fho R ERE
[
UE-WiEERER T
[
AN—SBRBEEERSG

I5—Fzvy

BRI TIMERE
VAEREH

[INACTIVE]

SYSTEM MODE

[ACTIVE]

[com_u2_offset_calc_time

- TRELLHRA]

[com_u2 offset_calc_time

TERELI-FrEZ 28]

\ 4
fIE - REH AR Ut -WHERA 7y MRIE L E
[

AR EREAE
[

UVWHE R =das B Z i

[
EFRPIHfE
[
SEFiSHIE
[
BEHIR

I
frtBE A IE

[
doBEE=>UVWHEE L%
[
BEREME
[

PWM duty
[

PWML P R AR TE

T A

ST

3-11 ERFHEHZYAALEIO—F v—

RO1AN6841JJ0111 Rev.1.11 Page 80 of 100
2024.12.23 RENESAS




KAMEAERBE—F2OIT a—FFARY L&
SABRHEA VO ) AVALEIT -4 Renesas Flexible Motor Control 1) — XA

3.4.3 FEEFIEEEY A NIE

< 500 [us] FE 481 >

[DRIVE MODE]

[BOOT MODE]

‘ ‘ B35 B fERE ‘ ‘ ‘ ‘ BN B ERE ‘ ‘
‘ ‘ EEREEIEDERE ‘ ‘ ‘ ‘ SRR IR ERE ‘ ‘
| |
‘ ‘ BRI DIERE ‘ ‘ ‘ ‘ I EBTRIEHERE ‘ ‘

BRI SERE dTRENERE

4 e

3-12 EEFHEME YV AALEIO—F v —
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344 BERREENYAAHNIE

BERBEBIVRAAE, YO TWYIT L2z TYI I T7ITE TS PWMHABFONAA VE—F Y
AHEFEHTRET DEIYRAATT ., £D=H, KENYAALEBORITHIGHR R TIXEEIC PWM H AimFI
NAAVE=—F D ZREIZHEL>TEY ., E—F~AOHAFIFLELTVET,

( BEFRRHENYIAAH IR )

POEGUt Yk

BERRETS—tvb

IZ5—RT—4Rtvk

POEGEIYAAHE1E

o

3-13 BERRHENVAAMEIO—F ¥—+
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345 I a—AESEIYAHNE
< Iy a—ghHk )
Fr T F B R

Iva—4
AEREET

[NO]

[YES]

Toa—% L RBRLAH M
TIoa—FhIUaRLAH
Too—SHHARE

HE OO ERE

I a—48 L RIEEYEE

T SEERS

314 TUa—4EBEYRAANEIA—F v— b
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4. YTV T 7 DBREHBE
YT TR TOEEICOVNTHRALET,

41 A Y DA VR— b

BT T T, UTOFIET e2 studio 124 vR— b TEFET,

1. File — Import

File | Edit Source Refactor Navigate
New
Open File...

(3 Open Projects from File System...

Recent Files

Close Editor
Close All Editors

Refresh

Convert Line Delimiters To
Print...

i  Import.

Export...

Properties

Switch Workspace
Restart
Exit

Search  Project

Alt+Shift+N

Cerl+W
Ctrl+Shift+W

Cirl+5S

Ctrl+5Shift+5

Alt+Enter

*

>

>

4-1 7 ILA

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

Select

Create new projects from an archive file or directory.

Select an import wizard:

| type filter text

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

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

42 A UiR—pFAZa—

3. TR U FIFANERRLET,
*ng—a—o

Finsh R2 %20V vo9dE, TASY MM UR— k&

& import O *
Import Projects —'._ -8
Select a directory to search for existing Eclipse projects. / ‘,
(®) Select root directory: | C¥workspace¥RA6T2_MCILVI_SPM_ENCD_FOC_E25_V100 e | Browse...
() Select archive file: Browse...
Projects:
RAGT2_MCILV1_SPM_ENCD_FOC_E25_V100 (C:¥workspace¥RAGT2_MCILV1_SPM_ENCD] | select Al
Deselect All
< > Refresh
Options
[ISearch for nested projects
[]Copy projects into workspace
[JClose newly imported projects upon completion
[JHide projects that already exist in the workspace
Working sets
[ Add project to working sets New..
Selec
@' < Back Next > Cancel

4-3 7Oz bDA UR—F

42 EIFRETNYY

Zhn

fe2 studio 1—H—XY =217 JLAFAHA F (R20UT4204) | #8BL TS,
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43 DA4vHODRI—F

E— A2 F{HBIFTIE Y — )L [Renesas Motor Workbench] #BE 3> T IILa— FEEESE DES.
TEDFIEBTHOA YV IRE— TN TOTSY FEEITLET,

() RELEFERBAZ. TEIXV LY FMEIEA V/\—425R— FE® LED1. LED2 (XHTIREET., E—4IX
FElELTWET,

2 AN—FHR—FLEDFIILZALYF(SW1)ZON IZFHEE—EHMEELES ., FTILRSYTF
(SWNHZYBEZ DT LICE—2DORERB/FELEZRYRLET, E—2HNEREICEELTLSIHE
T4 VN—FR—FEDLEDI WNEITLET, CDEE, 41 VN—2KR—FLEDLED2 AHELTLTUL
SEBIXIS—ARELTLET,

B) E—4DEEANEZEETREEIF. 41 oNN—2KR—FEDORY 1 —LEH(VR) TRAELET,
- AR 2 —LERNVR)ZAICET : BEEY IZEER
- R 2 —LER(VR)ZEICET : REETEY (C[EER

4) IS—HIRELEBE. 1 VN—FR—FEDLED2 AE4TL., EEMMEILELES, HIRTHEHIZIE
A N—BHR—FD T ILAAL Y F(SWI)ZEOFFIZLFETT YL a XS yF(SW2)EMLTL £ &

LYo

(5) ENMEMEREZRTIHEEIE. E—42DEENEIELTVWE I EEZHEREL. KELEFEODH 1% OFF
IZLZET,
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4.4 E—AH3HIFERAFEZIEY—JL Renesas Motor Workbench J

441 WE

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

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

aaaaaa

4-4 Renesas Motor Workbench #}£8

E—A2HIEEIFTIE Y —)L [Renesas Motor Workbenchl D{#ELYA

OIS = VU LY—LERHT 5,

@ Main Window @ MENU /A—h 5 [File] — [Open RMT File(O)] % E4R,

Ja< x4y kT4 ILE D srclapplication/user_interfacelics” 7 # LA RIZ3H S RMT 7 7 A L EHHA
s

"Connection”® COM Tt Shf-F v D COM #:EIRT %,

HEID Select Tool M Easy F1=1& Analyzer R2 %5 ) v o3 5%,

"4.5.2 Easy BAREIRVEI" E 1-1374.5.4 Analyzer #REIZ BB 2 TICE— 2 2B 5,

© ® @
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4.4.2 Easy HEREER1EH
Easy #REZHEAL. E—3ZRETHPELUTISRLEYS,

4421 HIE S|

o HlfEIE— K% Position IZERET S
@ Position 2 T #:#IRT 5,
@ “Position”%* ON 29 3,
T TIZONI[ZHE 2T =BEIL, —EEOFFICLTALEEONIZLTLZELY,

) 2 Turn ON
(1 Click “Position”

RMW UI Position

eed Position ()

Position 0 == Ref position [degree]
8000
| 6000

X 4-5 #|fHE— K% % Position IZERET B FIE

e 1—H4 % T 1—RX% Renesas Motor Workbench ERIZEET %
@ “RMWUI'ZON IZ9 3,
FTTIZONIZHS>TUW=EEIFE., —EOFFIZLTHAMALBEONIZLTLEEL,

(LTurn ON
J Reset RMW UL Position
- © ©
Position 0 = Ref position [degree] P
8000
| 6000

4-6 Renesas Motor Workbench {#FICZEE 5 F)E

o E—ARZMEIHED
@ “Run"Ri o ##d,
@ ESHIE % Ref position” R 54 X TAHNT B,

1:Click “Run" button (2'Set “Ref position”
| \
A :
> Ready Sequence
Ref position
Fararmeter Walue 0
Vide 2453 degree
5000 5000

4-7 E—A2[EEDFIRE
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o E—AREELIES
@D “Stop"7RE U EHT,

(D Click “Stop” button

Ref speed
Start P 3
Parameter Value 2 0 0 0
Vde V] 2442 I IR
Current control period [us] 50
. -2400 2400
Speed control period [us] 500 o

4-8 E—FFLEDOFIR

o IEF->TLES (T5—) FEDWLE
@D “Reset’XRA vyF%ONIZTF B,
@ “Reset’XA v F % OFFIZF 5,

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

= Ref speed [rpm]

2ed 0

2000
1500
1000

500

4-9 TS5 —RRERDOFIR
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4422 EEHIHE

o H|fHIE— K% Speed [CRET D
@ Speed 2 T7%EIRT B,
@ “Speed’® ONIZF 5,
T TIZON[ZHE T =EEIL, —EOFFICLTAMALEEONIZLTLZELY,

T Click “Speed” (2 Turn ON

RMW UI Speed

Position ()

== Ref speed [rpm]

Speed 0 4000

| 3000

4-10 #I{E1E— F % Speed IZERET 5 FIE

e 1—#4 2% T x—RA% Renesas Motor Workbench #HIZEET 5
@ “RMW UI#% ON 2% 5,

P TICON G > TW=GE(E. —EOFFICLTHALEEONIZLTLZELY,

(LTurn ON

i Reset RMW UI Speed
pee 'osition (D ()

= Ref speed [rpm]

Sneer n

B 4-11 Renesas Motor Workbench {ERIZZE 9 5 FIE

o E—ARZFMEEEHES
@ “‘Run’REZ &89,
@ S EELEE % ‘Refspeed’ RS54 ¥ TAHT %,

@Ciick “Run” button (2)Set “Ref speed”
ALY

v

> : Ready Sequence .
Ref spee :

Parameter Value 0

Vde V] 0 rpm

Current control period [us) 50
-2400 2400

Speed control periad [us] 500

o

X 4-12 E—2EEDFIR
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o E—A%E{EIETES
@D “Stop"7RE U EHT,

(D Click “Stop” button

Ref speed
Start P 3
Parameter Value 2 0 0 0
Vde V] 2442 I IR
Current control period [us] 50 (
. -2400 2400
Speed control period [us] 500 o

X 4-13 E—4{FEILDOFIE

o IEF->TLES (T5—) FEDWLE
@D “Reset’XRA vyF%ONIZTF B,
@ “Reset’XA v F % OFFIZF 5,

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

2ed 0

2000
1500

1000

500

X 4-14 =5 —@BROFIR
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4.4.3 Analyzer #HEFRZH—%

Analyzer 1—HA U3 J 1 —XAFRABOANAEH—EZR 41I1TRLET, GH. ChoDEH~D
ASEIE com_u1_enable_write IZ g_u1_enable_write £ F C{EZZAAEGAICHIGT 2EHA~ARESh
F9, =L, )T FSNT=ZEHIL com_ul_enable_write [TIKFELEFE A,

= 4-1 Analyzer #EEA NDAZH—E

T4 it S

com_u1_sw_userif (*) uint8_t A—HPA B TT—RRAYF

0 : RMW Analyzer {

1: R—KER (T4 M)
com_u1_mode_system (*) uint8_t AT—hEHE

0: RAFYTE—FR. 1:5VF—F,. 3: Uyt
com_u1_ctrl_loop_mode uint8_t FlEIL—T DL Z 0 : EEFHIE

1 MEHIE(T 74

com_f4_ref speed_rpm float EEESE #HA) [rpm]
com_s2_ref_position_deg int16_t MEESE BWA) [E]
com_u2_mtr_pp uint16_t ik
com_f4 mtr r float EHR[Q]
com_f4_mtr_ld float dEh 24922 R[H]
com_f4 _mtr_Iq float qERA V5D A U R[H]
com_f4 mtr m float FER[WD]
com_f4_mtr_j float 14 F—2 v [kgm”2]
com_f4_pos_omega float (L& R E A F K
com_f4_sob_omega float BEA TV—\EEEEK
com_f4_sob_zeta float HEA TH—N\EERE
com_f4_speed_omega float R E FlH R E A B K #(HZ]
com_f4_speed_zeta float EEHIERBEERE
com_f4_current_omega float TR E A E K [Hz]
com_f4_current_zeta float ERAlHRERZRY
com_f4_ol_ref id float A—T 2 —THliHes d BERIESIEA]
com_f4_id_up_time float d B ERIE S EME R [ms]
com_f4_max_speed_rpm float EERKEEEWA) [rpm]
com_f4_speed_limit_rpm float EE S v Mrpm]
com_u2_pos_dead_band uint16_t TRHE(TVa—4 L R%)
com_u2_pos_band_limit uint16_t fIEREY OEHE
com_u2_encd_cpr uint16_t I a—5/NLAE
com_u2_interval_time uint16_t MEREEEFLRME
com_f4_accel_time float hnsEBERE[s] (BB e S EVERUER)
com_f4_speed_rate_limit float EEIRSRAEBIErad/s] (REH| R H)
com_f4_overcurrent_limit float BRIy A
com_f4_iq_limit float qEERY I v FA]
com_u1_enable_write uint8_t THEBEWZ

(g_u1_enable_write &E CEZEZTAALBEICEZTAAHFHA)
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4.4.4 Analyzer #RE1R/EH

Analyzer #EEF#ERAL. E—2 FRETIHZUTITRLET, #EIL. B 4-4 TRY"Control Window”

TI{TLWET, "Control Window” D EE#A 1.
TLEEL,

o A—HA A Tx—R% Analyzer FRIZEET S
@ “com_ul_sw_userifDW?MRIZFz v 2" BA>TWNE I L &#HERT 5,

@ [Write]#®IZ 0 ZANT %,
@ “Write’’R4 > &,

o E—X%MEEIIED

IRenesas Motor Workbench 1—H—X<v=a217JL] #SHEL

@ “com_u1_mode_system”. “com_s2_ref position_deg”. “com_u1_enable_write”D[W?#RIZ“F =

PHRA>TWS I LEERERT B,

@ #ESHIE % “com_s2_ref position_deg’d[Write#HIZA 7T 5,

@ “Write’/R4 > %5,

@ ‘“Read’’h% %L THWAED “com_s2_ref position_deg”. “g_ul_enable_write’M[Read]{#l 22

éo

® MCUANDEHEB~RMEES=&H. “com_ul_enable_write’|Z@THE L1=. “g_ul_enable_write”

ERLCEZEANT B,

® “com_u1_mode_system”®[Write]i{#(Z“1"Z A NT 5,

@ “Write"/R4 > %#/3,

@Click “Read” button @ @Click “Write” button

Control Win;

| [A% Read || E’\\ Write | fif Commander

\ZUEEDEEN  Variable List | Alias Name

(MCheck

(%) Status Indicator 5 Qpe Shot

Variable Name Variable Meaning
com_ul_mode_system | State management
com_u1_sw_userif User interface switch

com_ul_ctrl_loop_mode  Control loop mode switch

com_u2_encd_cpr

com_u1_enable_write Enable to rewriting variables

g_u1_enable_write

com_f4_ref speed_rpm | Speed reference (Mechanical) [rpm]
com_s2_ref_position_deg Position command value [degree]

Encoder pulse count (4 for multiplying)

Enable to rewriting variables(Read only)

s Egm
Data Type Scale Base R? Readqy_ W? Write B @ rite 1

INT8 Qo Decimal ¥ 0

INTS Q0 | Decimal ¥ o

INTS Q0 | Decimal ¥ 1 o

FLOAT Q0 Decimal ¥ 0 @Write reference position
INT16 Qo Decimal & 3000

INT16 Q0  Decimal ¥ 4000
INT8 Qo

UINT8 Qo

Decimal ¥ 0

Decimal ¥ _
BWrite(“0” Or “17)

4-15 E—4Z [EEDOFIE

o E—H%EFILTED

@ “com_u1_mode_system”®[Write]{#(Z"0"& A 7T B,

@ ’“Write"/R4 VU #i83,

@cClick “Write” button

‘Control Window

[V Read fi% Commander
VCUELIERREIER Variable List | Alias Name

(%) Status Indicator £ One Shot

Variable Name

Variable Meaning

com_ul_mode_system  State management

PP S

L]
Data Type Scale Base R? Read W? Write N erte 0
INTE Q0 | Decimal M 1 o 4

nTa ~n Ao lmw | A o |~

4-16 E—4FILDFIE
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o IEF-TLES (T5—) FEDOWLE

@ “com_u1l_mode_system”M[Write]{# ("3’ A 1T 3,
@ “Write"/ R4 > &,

@)Click “Write” button

Control Window

[A% Read E\ Write

5 Commander (”) status Indicator [ One shot

VA AERRETER  Variable List — Alias Name

Variable Name

- i
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 LR PR Ilrmmw tmtnefnmn moaidsb

nTO AN n

LU s | n

4-17 TS5 —EBROFIE

445 Tuner #§E

Tuner #gEZ# A3 5(Z(%. Renesas Motor Workbench BT BEIT I 7ML, FIFH2TILY Tk
DX FICERBEINTLS

[RAGT2(RABT3,RA4T1,RA8T1)_MCILV1_SPM_ENCD_FOC_TUNER_E2S_Vxxx] £RALET,
Tuner #BEDEARIZ DL TIk. Renesas Motor Workbench —H—X<3 =27 I EZSBEELY,
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446 BIEREDEEH
B> FIJLY T ™97 T Renesas Motor Workbench D BEERE 2L ET HFIEEZRLET ., TET HE
[ZDULVTI%. T[Renesas Motor Workbench 1—H—X<=a7)L] Z8BLTLEELY,

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

#define MTR_ICS_DECIMATION (1)
(% B T/ O

I #idefine ICS_BRR (1)

erine TCS INT_ODE (L)

i

4-18 r_mtr_ics.h DIEIE

e Renesas Motor Workbench M@EEEXRTEEXLEE L TERT S
@ Main Window @ Clock R4 > % L TIE#% 80,000,000 IZZET 3
(COEIXEEFEL— % 1Mbps M5 10Mbps [(CEB L f=1=H. T 74 /L MME®D 8,000,000 % 10 L
THELNET, )
@ Connection ® COM THEfEFDF v D COM ZFEIRT B

File Option Help
Connection
com v

Status Clock Setting n

80,000,000, Hz

4-19 Clock FRE DR TE

BHRICKBT 55HAF. BER—FOUty MRICBERT SFIEZHRYRL TS,
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4.4.7

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

PC & CPU R— KDkt
@D CPUR—FK&PC%EUSBILYTZILEBMEREENL THERT S

Bk UBBERTOC T FOE[HRAGT2 921600bps D)
ICS2_RA6T2.0 D&ZZERT S

@

type filter text

Resource
Builders
w C/C++ Build
Build Vanables
Ervironment
Logging
Settings
Tool Chain Editor
C/C++ General
MCU
Project Matures
Project References
Renesas QE
Run/Debug Settings
Task Tags
Validation

Settings

Configuration: |Debug [ Active]

%) Tool Settings ¥ Toolchain & Build Steps

(B Target Processor
(& Optimization
_?.\:5 Warnings
E"'c Debugging
v B8 GNU Arm Cross Assembler
(&2 Prepracessor
2 Includes
(# Wamings
l’Si Mizcellaneous
v B GNU Arm Cross C Compiler
2 Preprocessor
2 Includes
(# Optimization
& Wamings
l\; Miscellaneous
v B8 GNU Arm Cross C Linker
2 General
2 Libraries
(# Miscellaneous
v &) GNU Arm Cross Create Flash Image
Lh/, General
v B GNU Arm Cross Print Size
(& General

Build Artifact [si) Binary Parsers € Error Parsers

Linker flags (-Xlinker [option])

~ | | Manage Configurations...

&

Other objects

ce_loc/${ProjName)/:

Generate map "${BuildArtifactFileBaceMame).map”

src/application/user_interface/ics/ICS2 RAGT2.0}"

=

[]Cross reference (-Xlinker --cref)

4-20 ICS2_RA6T2.0 M & 572
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@ ICS2_RA6T2_Built_in.o # &89 %

|'.‘.nr:=' filter text | Settings - - |
Resource
Builders
w CfC++ Build Configuration: |Debug [Active] ~ | | Manage Configurations...
Build Variables
Environment
Legging & Tool Settings 83 Toolchain & Build Steps Build Artifact M Binary Parsers €3 Error Parsers
Settings
Tool Chain Editor (35 Target Processor Linker flags {-Xlinker [option]) [EEAR-
CfC++ General (3 Optimization |
Mcu (2 Wamings

Project Matures

‘iﬁ Debugging

Project References ~ & GNU Arm Cross Assembler
Renesas QF (% Preprocessor
Run/Debug Settings A3 Includec | )
Task Tags B8 Add file path %
Validation ]

Files

»

|:rkspa<e_|:x W $iPrejNamel/sre/application/user_interfac ef‘i(s.ICSZ_Rﬂ.ﬁTZ_Bui It_in.o} ||

)

A

l:‘; Libraries
(&2 Miscellaneous
~ B8 GNU Arm Cross Create Flash Image

Cancel Warkspace... File system...

& General
~ {83 GNU Arm Cross Print Size
% General

Generate map | "${BuildArifactFileBaseMame}.map”
] Cross reference (-Xlinker --cref)

4-21 1CS2_RA6T2_Built_in.o Z# & &k

® r_mtr_ics.h ® USE_BUILT_IN Qg%

1IZEET S

[#define USE_BUILT_IN (1) |

#if USE_BUILT_IN

sdefine MTR_ICS_DECIMATION (1)

/* For ICS */

s#define ICS_BRR (21)

sdefine ICS_INT_MODE (1)
4-22 r_mtr_ics.h DIEIE
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e Renesas Motor Workbench ®@ER—L— FEREZZEE L THEHKT S
@ Main Window @ Option * = 21—/ 5 Baudrate Dialog TiE#% 921,600 [(CEET 3
@ Connection ® COM THfHEFDF v D COM #:#EIRT %

File m Help

Option Dialog

Baudrate Dialog

Connection

COM

Status

bps

4-23 Baudrate D& FE
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5. 3FFXa AV
RABT2 J)L—T 1—H—XI=a7)L Nn— Kz 7# (RO1UH0951)
RA6T3 Y )—T 1—H—X3=a7J)L Nn—Fz7#H (RO1UH0998)
RAAT1 Y —T 1—H—X3=a7)L N—Foz7#H (ROTUH0999)
RABT1 Y )I—7F 2—H—X3 =27l N—FDxzT7#H (RO1UH1016)
RA Flexible Software Package Documentation
KAWARBE—FADOI -2~ MLEIE (7)LT1) XL4HR)  (RO1AN3789)
Renesas Motor Workbench 1—#—X< =27/l (R21UZ0004)
Renesas Motor Workbench 2 4 v 2 X2 — k44 F (R21QS0011)
MCK-RA6T2 1—H—X<=a7JL (R12UZ0091)
MCK-RA6T3 1—H—X<v =27/l (R12UZ0114)
MCK-RA4T1 1 —H#—X<v=a7JL (R12UZ0115)
MCK-RA8T1 1 —H#—X<v =27/l (R12UZ0133)
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G EG S
HETAE
Rev. %178 R—=9 R4 2k
1.00 | 2023.5.23 — AR ST
110 | 2024.1.23 — RAST1 B a2 ;80
111 | 2024.12.23 — REITOSH FEH
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BARCHERALEDIESEIER
CITR. YAAVRARLRKITERT S TEREOEEFE] (COVWTHALET, BHNOEALOERFEICOVTE. ARF2 AV FBEUTY

ZALTYITT—rEBRBLTIESL,

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

2. BREABOLE
BRIEARE, HREOREBEFETY ., BRIZEARKICIE, LSIONBEBORETTHETHY . LORIDOREPLEZHFORERIFTETT . 540
Yy MEFTY Y FFEERBOGBE, BRIEALL Yty bAFENICHLZETOHM. HFORBIFIATEERA. RHKIZ, RBE/T—F>
Yty PEEEEERALTY Y FTAEROEE. BEREANGY Y FOMND—EEBEISET 2ETOHM. HTFOREIRIETETEzLA,

3. BRAIKIZEITHANES
LYAKOBRERNA TREDLEIC, AAESPALEATLT v TBREANBVTLEE N, ARBESPLALATLT v TERLN SDOEREAIS
&Y. BEFEEIIEECLEY., EEERSRIWABRFEL LS ELYTIEANHYES . BRBIC TBRA IBITBIFHAHES] 1220 T
DEBOHIHRE. TORBETF>TLLEEL,

4. RERHmFONE
REAWMFE. TREABTFOVE] (> TREL TS, CMOS #EDANHFDA VE—F VU RI(E, —BIZ, N4 VE—F VR EHS
TWET, RMERBFEFRABKETHESEL L. FERRITKY. LSIFDO/ 1 XA MMEh, LSIRBTERBERNTNIZY . ANES LBH
ShTEBEERITEANHYES,

5. /Av7122o1T
Yty b, sy IRRELEE. Uty FERRBRLTKESY, TRYSLRTROI/ AV Y EBEZEE, OYBZEI/ OV INRELT:
RICUYBZTLESWL, Yty bR, HABERTF (FRENBERER) 2RV 0v ) THEERKT S VRATLTE, 70V I0N+2RE
L=tk Uty bEBRLTESY, £, 7075 LORPTHEBRERF (FLEINBRRER) AV 09 72O YBZ A&, 01V
BAKDIOVIDNTRRELTHALUYEBZTIEEL,

6. ANIHFDENINKR
AH/ A ZORFRKICE DEBEASERBEORRICHYVETOTEELTLLZEL, CMOS #RDAAL/ 4 XLZEITEEL T, Vi (Max.) H
5Vin (Min.) ETOMERICEEEDESBIGER. RIEESIZRCIBIAHYES . ANLALAEEDEEEHESA. Vi (Max.) Md Vin
(Min.) £TOBEEZBEET Z2EBHMFICF v 20T/ A XGEPALBNESISEAL TS,

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

8. HAMOMEIZONT
REORLGDIHAICEERS HHEE, HRRERILITVRATLAFBHABREEEL T EEW, ALTIL—TOISIVTHLRENES L 75y
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