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HAL/Common Stacks | New Stack > ) Remove

¥ g joport 10 Port # Motor Encoder Vestor G
{ripor

# g poegl Port Ouiput
o4 rpoea)

T
 Motor Speed Controtier (m_motor_speed) # Motor Curens Controlier (mn_motorcurent)

# ADC and PWM Modulation (m_metor_rver

T
# g timer? Timer, Generat
PWM igpn

2-2FSP X% v U £KK

g_adc0 ADC Driver on r_adc_b

Settings Property Value
APlinfo | v Comman
Parameter Checking Default (BSP)
w Module g_adc0 ADC Driver on r_adc_b
w General
v 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

2-3ADC RSAMNDFSPav 7445 L—>a Y [1/3]
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g_adc0 ADC Driver onr_adc_ b

Settings  Froperty
APl Info » Virtual Channels

» Virtual Channel 0
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversicn Resolution Format Select
» Virtual Channel 1
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select
» Virtual Channel 2
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversion Resolution Format Select
» Virtual Channel 3
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversicn Resolution Format Select
» Virtual Channel 4
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Averane Mode

Walue

Scan Group 0

AMNOOD

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMOO2

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMOD4

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMOOE

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMoOOB

Sampling State Entry 0
Disabled

Disabled

Nisahled

X 2-4 ADC KSA/XDFSPaY 7445 L—Y 3 [2/3]
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Renesas Flexible Motor Control 1) — X

Settings  Froperty

APl Info

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
Scan Gronn 3

Value

goooDooDooooooooDo®/REInODan

= m
2 &
= m

]
Enable
Disable
Disable
Disable
0

Enable
ADC 1
]
Disable
Disable
Disable
Disable
0

® 2-5ADC FSA/NDFSPa>v 7445 L— 3y [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

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

g_timer0 Timer, General PWM (r_gpt)

Settings  Property

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

w (eneral
MName
Channel
Mode
Pericd
Period Unit
v Cutput
Custom Waveform

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

» Dead Time

w ADC Trigger (GPTE/GPTEH only)

Extra Features
w Pins
GTIOC4A
GTIOC4B

» Module g_timer0 Timer, General PWM (r_gpt)

Duty Cycle Percent (only applicable in PWM mode)

~ 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 Count Up (Raw Counts)
Dead Time Count Down (Raw Counts) (GPTE/GPTEH o

ADC A Compare Match (Raw Counts)
ADC B Compare Match (Raw Counts)
Interrupt Skipping (GPTE/GPTEH cnly)

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

K 2-7GPT KSA4/\: PWMHEAHBEDFSPaY 745 L—3 Y
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Renesas Flexible Motor Control 1) — X

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 KSA/\ : st A <ADFSPa> T4 5 L—3 3 V[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 KSA/\: st #a2 4 <ADFSP YT 45 L—3 3 V[2/5]
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Renesas Flexible Motor Control 1) — X

Settings
APl Info

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 RS54 /\ : (BEH A A TRADFSP a2 74 U L— 3 [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
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B EE BB E @
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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

2-12GPT RS54 /\ : SBEH A A TRADFSP 2> 74 U L— 3 [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 Module g_timers Timer, General PWM (r_gpt)
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

Value

Default (BSP)

Enabled with Extra Features

Disabled
PCLKD

g_timers

;

() Periadic
(5 OxFFFFFFFF
Raw Counts

MULL

Disabled
Disabled
Disabled
Disabled

2-13GPT K34 /N : JY—=F VB ARADFSPaYI14JL—Yay
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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
Oscillation Stop
ACMPHS0
ACMPHS1
ACMPHS2
ACMPHS3
Mame

%]

Ooooaoiamo

_poegl

(¥ =]

Channel
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 RS A4 /XD FSPa> 7445 L—2 3>
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2.2.3.2 RA4T1
(1). 12 Ew k AID 3 >/\—% (ADC12)

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

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

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

(3). JAAPWM %4 < (GPT)
FrRIL1, 2. 3DOHEHPWMHAEMEE—FEZFERALT. Ty FEAM LFZODHEAZITVET,

(4). LIfAEtE2 4 < (GPT)

FroR)L3IcEYREAHE—F2%ZFALT. T>a—45 A /BHEEEDOHBERE. hooiaxy T
Fy., EEEAATHYY FEFTVET,

(5). EEFAMRTU—32584< (GPT)

FrrW1ZET) -5 0834 ELTHEAL, BBEEREFACAVET, FMIE 317 23RL T LS
LY,

(6). GPT BR— r7™ F Ty A *—TJL (POEG)

BEFRREEF (GTETRGD #iF 0 Low LAJLERHE) (£ PWM HAGFZ/N\1 4V E—F DV RREICL
FJ,

AL Common Stacks © New Stack »

2-15FSP X &2 v 7 £{KE
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-ABRHRA VO AALB T -4 Renesas Flexible Motor Control ') — X H
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

2-16 ADC FSA4/AMFSPa> 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)

00000000000 0RO0O0OD0O00O000ORANDREE

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 FSA/ADFSPav 7445 L—Y 3> [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 FSA/NDFSPa Y7445 L— 3y
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Renesas Flexible Motor Control 1) — X

g_timer0 Timer, General PWM (r_gpt)

Settings
APl Info

Property
~ Common

Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source

w Module g_timerQ) Timer, General PWM {r_gpt)

W

w

General

Name
Channel
Mode
Period
Penod Unit
put

» Custorn Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Qutput Enabled
GTIOCE Stop Level

> Input
» Interrupts

Extra Features
v Qutput Disable
» Qutput Disable POEG Trigger
POEG Link
GTIOCA, Disable Setting
GTIOCB Disable Setting
v ADC Tnigger
w Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting
Trngger Event A/D Converter Start Request A During Down Counting
Trigger Event A/D Converter Start Request B During Up Counting
Tngger Event A/D Converter Start Request B During Down Counting
» 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)
v Imterrupt Skipping (Channels with GTITC only)
Interrupt to Count
Interrupt Skip Count
Skip ADC Events
Extra Features

Value

Default (BSP)

Emabled with Extra Features
Disabled

PCLKD

g_timer0

@1

& Triangle-Wave Symmetric PWM
W 50

& Microseconds

50

&l True

& Pin Level Low
&l True

&l Pin Level High

POEG Channel 1
Level Low
Level Low

oooao

Trough (triangle)
1

MNone

& Enabled

2-199GPT FS4 /N : PWNMHARADFSP Y745 L—> 3>
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Renesas Flexible Motor Control 1) — X

g_timer4 Timer, General PWM (r_gpt)

Settings  Property

APlinfo | ¥ 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
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Renesas Flexible Motor Control 1) — X

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
GTIOCE 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)
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)

Value

I:'IEIEIEIEII:IEIEII:IEIDEIEIEIEII:IEIDI:IEIDDDDEDDDDHDDHDHHDDDDDDI:II:IEI
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Renesas Flexible Motor Control 1) — X

Settings FProperty

AP Info 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
GTIOCE Rising Edge While GTIOCA High
GTIOCE Falling Edge While GTIOCA Low
GTIOCB 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 1) — X

“Settings  Property

' AP Infa ~ Capture A 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 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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Renesas Flexible Motor Control 1) — X

g_timer4 Timer, General PWM (r_gpt)

Settings PTOPErty
lispiata]  “ommon
Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source

Value

Default (BSP)

Enabled with Extra Features
Disabled

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
Moise Filter B Sampling Clock Select
v Interrupts
Callback
Cwverflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Prionty
Underflow,Trough Interrupt Priority
Extra Features

Filter PCLKD / 4
Filter PCLKD / 4

= m_motor_sense_encoder_interrupt
Disabled
Priority 3
Disabled
Disabled

2-24 GPT RS54/ : IMEHBAAYHADFSP Y714 L— 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—>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)
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2.2.3.3 RABT3
(1). 12 Ew k AID 3 >/\—% (ADC12)

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

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

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

(3). JAAPWM %4 < (GPT)
FrRIL1, 2. IHPWM EAFEE—FZFEALT. Ty FEAA LFEOHDZTVET,

(4). LIfBEt#E2 4 < (GPT)

FoR)L3IcEYREAHE—F2%ZFALT. T>a—45 A /BHEEEDOHBERE. hooiaxy T
Fy., EEEAATHYY FEFTVET,

(5). EEFART Y- 2584< (GPT)

FrrW1ZET7) -5 034 ELTHEAL, BBEEEFACAVET, FMIE 317 23RLTLS
LY.

(6). GPT HR— r7™ Ty b &—TJL (POEG)

BEFRMREEF (GTETRGD #iF 0 Low LAJLERHE) (£ PWM HAMGFZ/N\1 4V E—F D RREICL
F9,

AL Common Stacks © New Stack »
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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

2-28ADC FSA4/A\MFSPa> 7445 L—232[1/2]
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g_adc0 ADC (r_adc)

' Settings  Property Value
| ARlinfo | v 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)

DooouopouoldoonyouoDooUdDibFNARLDARBE

Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2) 24
» Window Compare
Add/Average Count i Disabled
Reference Voltage control & VREFHO/VREFH
» Interrupts
Extra
2-29ADC FSA/NNDFSPav I 445 L—Y 3 v[22]
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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
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Renesas Flexible Motor Control 1) — X

W

W

g_timer0 Timer, General PWM (r_gpt)

Settings Property

B v “omman
Parameter Checking
Pin Output Support

Write Protect Enable
Clock Source

v Module g_timerD Timer, General PWM (r_gpt)

General

Name
Channel
Mode
Period
Period Unit
put

» Custom Wavefarm
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Qutput Enabled
GTIOCA Stop Level
GTIOCE Qutput Enabled
GTIOCE Stop Level

» Input
v Interrupts

Extra Features
v Cutput Disable
» Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB Disable Setting
v ADC Tnigger
» Start Event Trigger (Channels with GTINTAD anly)
v 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)
» ADC Trigger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts)
v Interrupt Skipping (Channels with GTITC only)
Intermupt to Count
Interrupt Skip Count
Skip ADC Events
Extra Features

Value

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timerQ

g1

& Triangle-Wave Symmetric PWM
&l 50

& Microseconds

S0

&l True

& Pin Level Low
& True

4 Pin Level High

POEG Channel 1
Level Low
Level Low

@ 200
@ 200

None

]

None

& Enabled

X 2-31 GPT K34 /N : PWMHEAHABADFSPaY 7445 L—>3 Y
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Renesas Flexible Motor Control 1) — X

g_timer4 Timer, General PWM (r_gpt)

Settings  Property

APlinfo | ¥ 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
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Renesas Flexible Motor Control 1) — X

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 1) — X

Settings Property
API Info

 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
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)
AGTD COMPARE A (Compare match A)

AGTO COMPARE B (Compare match B)

AGTOD 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

2-34 GPT RS54 /\ : (4B A YADFSPa Y745 L— 3 V[3/5]

RO1AN6841JJ0110 Rev.1.10
2024.1.23

RENESAS

Page 37 of 100




KAMARBE—2OI O—SFARY kL&

-ABRRA VO AVELB I O—F

Renesas Flexible Motor Control 1) — X

“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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Renesas Flexible Motor Control 1) — X

g_timer4 Timer, General PWM (r_gpt)

Settings PTOPErty
lispiata]  “ommon
Parameter Checking
Pin Output Support
Write Protect Enable
Clock Source

Value

Default (BSP)

Enabled with Extra Features
Disabled

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
Moise Filter B Sampling Clock Select
v Interrupts
Callback
Cwverflow/Crest Interrupt Priority
Capture A Interrupt Priority
Capture B Interrupt Prionty
Underflow,Trough Interrupt Priority
Extra Features

Filter PCLKD / 4
Filter PCLKD / 4

= m_motor_sense_encoder_interrupt
Disabled
Priority 3
Disabled
Disabled

B 2-36 GPT K54 /\: (A BARAAYADFSP a7 4 L— 3 U[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: JY—S 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 FSA4/\DFSPa> 7445 L—>3>
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2.2.3.4 RA8T1
(1). 12 Ew k AID 3 >/\—% (ADC12)
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(VT NAFXYE—F] TAELET(N—FOz7 Y HEFER),

ADZEHIIGPT ALY PR MEREZFERALTGPTO7 U4 —270—(PWM OA) & EE L TENME
SETLET,
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(3). JAAPWM %4 < (GPT)
FrRIL5, 2. 3DHEHPWMHNEMEE—FZFERALT. Ty FEM LFZODHEAZITVET,

(4). LIfAEtE2 4 < (GPT)

FrrLMICEYBHAHE—F22FERALT. Toa3—4F A/BHEESOMBEKRE. ho 44X v T
Fy. EEEE2ATHIU MEITVET,

(5). EEFAMRTU—32584< (GPT)

FrrIW0EIT)—S0847E LTHERL, REEERICANEY, ML 3.1.7 23RL TS
LY.

(6). GPT AR— r7 Ty A *—TJL (POEG)
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Renesas Flexible Motor Control 1) — X

g_adc0 ADC (r_adc)
J0/574
v Common
Parameter Checking
v Module g_adc0 ADC (r_adc)
v General

MName

Uit

Resolution

Settings
API Info

Alignment
Clear after read
Mode
Double-trigger
Input

v Interrupts
Normal/Group A Trigger
Group B Trigger
Group Priority (Valid only in Group Scan Mode)
Callback
Scan End Interrupt Pniority
Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority

i#

Default (BSP)

g_adc0

0

& 12-Bit
4 Right
On

Single Scan
Disabled

Software

Disabled

Group A cannot interrupt Group B
rm_motor_driver_cyclic

Prionity 5

Disabled

Disabled

Disabled

2-40 ADC RS A /XD FSPaY 7445 L—>3 > [1/2]

g_adc0 ADC (r_adc)
il
~ Input

Settings
APl Info

~ 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 Voltage

000000000000 DO0O0D0O000000RRPDO0OROR

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

SRR

(&) Disabled
% VREFHO/VREFH

2-41 ADC K54 /\MD FSP a7
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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 ]
Mode 4 Penodic
Period 500
Period Unit Microseconds
Count Source PCLKE
Qutput
Input
w Interrupts
Callback (&l rm_maotor_speed_cyclic
Underflow Intermupt Priority Priority 10

2-42 AGT FSA4/N\ODFSPa> T4 L—23aY

g_timer0 Timer, General PWM (r_gpt)

Settings TDéTJ'“r 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 (s 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 Set Hi 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 During 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

2-43 GPT KSA4 /N : PWMHEARADFSPa> 27445 L—>3 Y
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Renesas Flexible Motor Control 1) — X

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 F54/\:
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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 1) — X

Settings plalivet

AP Info

g_timer4 Timer, General PWM (r_gpt)

~w Capture A 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
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

K 2-46 GPT RS A/ : GiARSHEE A YADFSP a2 T4 5 L—3 3 V[3/4]

v General
Name
Channel
Mode
Period

Output
Input
v Interrupts
Callback

g_timer4 Timer, General PWM (r_gpt)

Settings FONRT4
v Common
1
AR Ifo Parameter Checking
Pin Output Support

Write Protect Enable
v Module g_timerd Timer, General PWM (r_gpt)

Period Unit

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 RS A/ : GARSHEE A AN FSP a2 T4 5 L—3 3 V[4/4]

RO1AN6841JJ0110 Rev.1.10
2024.1.23

RENESAS

Page 45 of 100



KAMARBE—2DIT a—45FARY FILFIH
SABRHEA VO YAV NLBR T -4

Renesas Flexible Motor Control 1) — X

g_timer5 Timer, General PWM (r_gpt)
Settings plalivs] fi
v Common
AfLinfo Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Dizabled
w Module g_timer5 Timer, General PWM (r_gpt)
v General
MName g_timer5
Channel 0
Mode i Periodic
Period (100000000
Period Unit Raw Counts
Qutput
Input
Interrupts
Extra Features
Pins

2-48GPT R34/ : JY—=F VB ARADFSPaYI14L—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)

2-49POEG RS A4 /XD FSPa> 27445 L— 3>
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2.3
2.3.1

VAR E: 157

VI b7 - T7AILEER
BTN IITEITTDIANEET7AIERETRIZRLET,

R 27T VIR T7 IHILETHER[1/2]

THIL YITIT+ILE 74 ]
e
ra_cfg BEEROaL T4
~Ny S
ra_gen HEBEBROLSAZHRTE
B, A1 EHZF
ra arm CMSIS V—Xa—F
board R— FEERHER
fsp/inc/api bsp_api.h BSP API £
r_adc_api.h AD API B
r_elc_api.h(RA4T1,RAGT3,RA8T1 D &) elc AP| €&
r_ioport_api.h I/O APl B
r_poeg_api.h POEG APl E%

r_three_phase_api.h

3 ¥ PWM APl £

r_timer_api.h

247 APl EE

r_transfer_api.h

T—AERX APl B

rm_motor_angle_api.h

AE APIE=

rm_motor_api.h

E—4 APIES

rm_motor_current_api.h

EFRHIE APl &

rm_motor_driver_api.h

E—42 K54\ API E&E

rm_motor_inertia_estimate_api.h

1T v HE APIER

rm_motor_position_api.h

LB FIE APl E &

rm_motor_return_origin_api.h

REERAPI £

rm_motor_speed_api.h

RE APl &

fsp/inc/instances

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

AD BEEE

r_agt.h

AGT B EEZ

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

elc B :EEE

r_gpt_three_phase.h

3 PWMBEEES

r_gpth GPT EEEZ
r_ioport.h 110 BEEEE
r_poeg.h POEG BEE &

rm_motor_current.h

BERtHEEE SR

rm_motor_driver.h

E—2 RS A/ \EE

rm_motor_encoder.h

EE
I a—SHIHEEER

rm_motor_position_api.h

B H R E E &

rm_motor_sense_encoder.h

I a—SNEEEER

rm_motor_speed.h

fsp/lib

SA4T3VI274)1
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% 2-8 VI b7 I+ ILETHER[2/2]

THIL | BT ITHILE T7AI ]
7
ra fsp/src bsp BSPEEZEI A LA
r_adc_b/r_adc_b.c(RA6T2) AD R34/
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K541\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 M) elc K48
r_gpt/r_gpt.c GPT K34 /3
r_gpt_three_phase/ r_gpt_three_phase.c 3 PWM FS A/
r_ioport/r_ioport.c 10 FZ 4N
r_poeg/r_poeg.c POEG K54 /N
rm_motor_current/rm_motor_current.c BRGIE S AN
rm_motor_current/rm_motor_current_library.h BREES 1 TS API
T
rm_motor_driver/rm_motor_driver.c E—FFZa4N
rm_motor_encoder.c I VO—4FERE—4F
F4 N
rm_motor_position.c FIEHIE S A/
rm_motor_position_library.h MEHIES A TS5 API
T
rm_motor_sense_encoder.c I a—5RBRESAN
rm_motor_speed/rm_motor_speed.c WEHIE RS 4N\
rm_motor_speed/rm_motor_speed_library.h BEHRES4 TS API
&
src application/main mtr_main.h , mtr_main.c dA—HY AL UBEE

r_mtr_control_parameter.h

HENS A -2 ER

r_mtr_motor_parameter.h

E—ANTA—EEE

application/user_interface/ics

r_mtr_ics.h, r_mtr_ics.c

Analyzer Ul B:ER#E =

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

Y—ILRBESATSY

ICS2_RA6T2.0, ICS2_RA4T1.0,1CS2_RA6T3.0,
ICS2_RA8T1.h

Y—ILHREEEESE
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2.3.2 EOa— LR
BUTILYITRYITT7OEDS 2 —ILIERER 2-50 I2RLET,

Application Layer (User Application)

Main User Interface Module

Set User Command to Buffer

Middle Layer (Motor Control Process)
N\
I Interface Module I
[ [ rm_motor_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 EY 1 — LR
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24 JYIFOITARYY
RVRATLDY) I bz 7EFKETRISTLET,

R 29 Ta—4RY MLEIEY T box 7 EREH

IHH AE
HilE A X RY kILElfE
ElE5 FREAB AL B R H Ao YAE LT a—4 (A, BH)
T—4 EEERR/{FLE SW1 DLARLIZE Y $IE
# 1= 1% Renesas Motor Workbench m, 5 A 71
ANEE DC 24V
AUy 0yYREK RABT2: 240 [MHz]
RABT3: 200 [MHz]
RA4T1: 100 [MHz]
RA8T1: 480[MHz]
0 1) 7 (PWM)E K% 20 [kHz](¥+ 1) 7 E# : 50 [us])
FvREA L 2 [us]
HIEEE(ER) RABT2: 50 [ps]
RABT3: 50 [us]
RA4T1: 100 [ps]
RA8T1: 50 [us]
HIBIEI A GREE - 1) RA6T2: 500 [us]
RABT3: 500 [ps]
RA4T1: 1000 [us]
RA8T1: 500 [ps]
[B] 8753 B 6 BE CW : 0 [rpm] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]
IEIE R IEEE board_ui B VR1IZ& %16
B ESEE : —180 E~180 &
ics_ui BF BREAHEARIZKIULETO I 74 ILER
e ESEE : —32768 E~32767 &
B 5 RE 0.09° (T>a—4/%LR : 1000 [ppr]. 4 FEfEEE 4000 [cpr])
i1 B DA [E] Iva—45+1 hor b (20.09°)
&R E A FIRE ERAIEZR : 300 Hz

EEHEZR : 30 Hz
RIEFIEZR : 10 Hz

A SRBILERTE

RE{ELARIL | Optimize more(-02) (77 # )L k& E)

fREEF LN

UTOWThODERDE. E—2HEESHNO6 X)EXRTIT1TI2TS
1. RHEDERAM 3.82(=1.8*sqrt(2)*1.5) [A|ZBE(BFRHIEHE L TER)
2.4 vN\— 2 BREEMN 60 [V]Z BB (E R E 2 TEER)

3.4 vN—SBREBEM 8[VIKiEH(BIRGIEHEL TER)
4. BI¥5ERE A 4500 [rpm] % 858 (B R i B # T BE1R)

NN S DBEFRKREESIZ Low LANILERE LI5S, PWMBHHEFZNA(A VE—F 2R
1293

(E] MEROBEDNDF o TEEZHCEOTRFERTTVET,
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25 FNYrHEEIRGL
BUTLYIT Iz 7THEALTVSEIVAH EBEIEMNZ FRISTLET .

& 2-10 &Y AHEEIREL

&l YA BEE UL
LR
15 Min
14
13
12
11
10 AGTO INT
3 B IR Y IA A AR TE
9
8
7
6
5 ADCO ADIO(RA6T2) ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5E T B Y A A (BIFRFIEE] Y A HINLIE)
4
3 GPT3 CAPTURE COMPARE A(RA6T2)
GPT5 CAPTURE COMPARE A(RA4T1,RA6T3)
GPT11 CAPTURE COMPARE A(RA8T1)
GPT X ¥ JF ¥ ABIYAIA( T vaA—FAV Ty rEv TFFEIYIAH)
2
1
0 v POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RABT3)
Max POEGO EVENT(RA8T1)
BEREEEYAH
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 #|YRA#a> T4 JL—2ay
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#H# VT4 L—> 3V
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 RA4AT1/RAGT3 FSP

BlYAHAL T4 T L—2ay
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3. ®lfEY 7 bz 7EREA
BT T I TICDONTEHBALET,

3.1 HIEHANE
311 E—SEHMFL

E—4S2 DiELE L ELEIE. Renesas Motor Workbench M 5D AN EFILESWI ASDANIZE>THIEL E
ERS

SW1 IZIFRAR— FAEIY HTHh, "High'LRILDEERZ— AL Y FHABINTINS & il
L. LowWLAILDEZITET—32FBLTHEHHLET,

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

ADZH#G HEICK > TRELET, ADRIBEINEX. UTORDE S 12, FEEE MEETEE
LTHEALEY,

® 31 REEE/UERTEOERL

BB L
(EH1E : AID EH#E)
CW 0 [rpm]~4000[rpm] : 0800H~O0FFFH
ElEnEEETIE
CCw 0 [rpm]~4000[rpm] : 0O7FFH~0000H
CW 0 [E]~180 [E] : 07FFH~0000H
MEESE
CCw 0 [E]~180 [E] : 0800H~0FFFH

2). 4 N—4BREE

UTORDESIZA vN—SBREFZAELFT Y. ZRERORTHEB/ERE - EEERH(EERLPWM
FE)IERALES.

x 32 4 NS BREFOLHL

KLt
(A =S BREE : AID ZHIE)

I5H

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

(3). U#E. V4. WHER
UTOERODKSIZ, UM, VHE. WHERZAELET,
% 33U, V. WHEROEHL

L
(U4, V4. WBEIR : A/D ZTHL{E)
-8.25 [A]~8.25 [A] : 0000H~OFFFH #*
EffE=(3.3V—1.65V)+(0.010hm x 20)=8.25A

IHHE

U, V. WHER
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3.1.3 Zih

RKORTLTIE, E=F~DANBREIE/NILAIEERR (PWM) IZ&>TERLES, KEDa2—ILT
[X. PWMDuty kQBEHZ1TWET, T, EEFBAERZLITA-OI1C, ERETo-EFEFZHATEE
ERS

(a) IEFXKKEZER
FREMELUTOLSICEELET,

m: Z 5 & V EREEE E:AVN\—4FRERE

(b) ZEREANY MILER

KAWBRAE—FDOARY FLHEHEIZCENT, —BUICFREZDEZBEEESEREZLBKRICERLET,
EIAN, TOFFEFPWMAERD-ODEREE LTHERATIE. ERICE—FICHMENDIEETDA >
N—EABREFICHNIT I2EEFARIBEEETRE TRK86.7[%]EH->TLEVWET, £F2T, TRk
HEESIEHEEEREORKELFR/MEDFHEZEHL., TNOZKEERIESENSHELZLD
FEFARELTHERLET ., TOHR. TRFOKKIREEV/ BLELGY. BEEEIEZEDOEFICETEF

BAZE(F 100[%]EHY £,
4 4 1
1=V |+AV |1
|44 Vi 1

S AV = — e = max(V, Vo, V) s Vinin = min{%, ¥, %)

Vi, V,,V, UV,W HHEEIESE
V., V)V, : PWM £/ A UV,W HETXIESEZERK)

EREMZLUTOELSIZEELEFT,

Vl
E

m: ZFE V' PWMAEMMHELERES E: A o \—2 B#EE

m:
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3.1.4 REER
31 Ta—FFRARY MILEIEY 7 bz 7 OREBBRIZH U TILY 7 b 7IZHEITHKE
BRERLET, YTV T b7 TlE, TSYSTEM MODE] (X YIREZEBELE T,

or

3]

¢

POWER ON/
RESET

S

[ERROR EVENT [RUN EVENT]

4 SYSTEM MODE

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

31 TUa—FREARY MILEIEY 7 b0 7 DIREEBE

(1) SYSTEM MODE

SATLHEREEFRLET, E41RY MEVENT)OEEAIZLY ., REABEBLET., VATLOH
YEIREE(X, E—4ERENZ1E (INACTIVE) . E—4EFE) (ACTIVE) . EEIKEE (ERROR) MHY F
-a—o

(2) EVENT

% SYSTEM MODE HIZ EVENT AFE£E T S & €D EVENT ITHE- T, YA TLEMERELNR 3-4
EVENT —EHORDHRICEBLES . F EVENT DREZERETRLEELTYET,

#* 3-4EVENT —&

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

I oa—4RYy MLFEIEY 7 bz 7OBRBFHERNEER 3-2. K 3-3I2RLET,
[MOTOR_SENSE_ENCODER_MODE_INIT]E— K T#I&1k.
[MOTOR_SENSE_ENCODER_MODE_BOOT]|E— K Ti#IFiC & A ME DML,
[MOTOR_SENSE_ENCODER_MODE_DRIVE]E— KTARY MLEIEABIAShET ., d BER. q #@E
i, BE. MBZTNTNDIESEZEET S 73 VIC&>TE—F#a2 O—)LLTWLET,

Renesas Flexible Motor Control 1) —XH

RUN MODE " TR e MOTOR SENSE_ENGODER MODE_BOOT MOTOR SENSE_ ENCODER MODE_DRIVE
L reference status {MOTORSEEDD ZROCGNST | MOTORSPEEDD.uP] MOTOR PEEDD.CONST gno’lokszznm,upg MOTOR SPEEDID, CONST MOTOR SPEED ID_ZERO CONST
I reference status MOTOR SPEED JQ_ZERO_GONST MOTOR SPEED JQ_SPEED_PLOUTPUT
Speed reference status MOTOR SPEED_SPEED_ZERO_GONST MOTOR SPEED POSITION_ GONTROL
Position reference status MOTOR POSITION_CTRL_MODE_CONSTANT MOTOR POSITION GTRL MODE_TRAPEZOID
14 referencelA] A
com_fArefid [T g
L~0 control [s]
0 —>
I, reference[A] A
speed PI output
[¢]
0 _ —
Speed reference
[rpm]
[s]
0 —>
Position reference 4
[degree]
com_s2_ref_position_deg
[¢]

0

32 TUO—FFARY FILKIEY T b0 7 OIREFIEHAS (GEHIEHEF)

MOTOR_SENSE_ENCOD
RUN MODE M MOTOR SENSE ENGODER MODE DRIVE

MOTOR SENSE_ENCODER MODE_BOOT

ld reference status MOTOR_ S(}I;Eﬁgle_ZERO_ MO’ mD-S:EEDJ ;MOTORéS,;Erﬂ)JD_Og MOT?&_S;EED_; MO OROS’;FI_EDJD_G MOTOR SPEED JD_ZERO_CONST

I, reference status

MOTOR_SPEED_JQ_ZERO_CONST

MOTOR SPEED JQ_SPEED_PI OUTPUT

Speed reference status MOTOR_SPEED_SPEED_ZERO_CONST MOTOR_SPEED_SPEED_CHANGE
Iy referencelA] A | |
B L 0 [ . ——— D
L=0 control [s]
0 —>
I, reference[A] A
speed Pl output
z [s]
0 =
Speed reference
[rpm]
com_s2 ref_speed_rpm
[s]
0 >

3-3 TUa—FFANRY MLFHIEY T b 7 OBBHIEANS GREGIEE)
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3.1.6 MEBEERENIER (EEEHMKAN)
Ia—5AR7 MLEEFIEY 7 bD 7 TR, ANSn-BEEICHLTCEREZEER L THERHC
EICHEREEZERT SHENERESNATLET,

MOTORPOSlTliNSTEADYSTATE 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 e e —————— — = = o o o o e ---_-_______-_'.\
com_s2_max_speed_rpm
d
- Lt .
Constant Speed Tlme[s]
B
>
Reference i /
Position i
Position a4 } com_$2_ref position_deg
! o
:‘,*cmln_s2_ref sition_deg
P P >
oo -
E i com_u2_ref_pos_irterval_time Time [S]
1 ! .
| Ll
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 MEHEFENERE=ZAT.EREORERESIE

B1Z4IE LIS 2 Renesas Motor Workbench M5 LT DEMFEANT B 2 T, MEIGEMNAIRELIES
EEERTHENTEET,

- NNEBER (com_f4_accel_time)
- R KZEE (com_f4_max_speed_rpm)
- BESFHER/ (com_u2_ref pos_interval_time)
igﬁﬁ% EIMREFEMN S RO-EENMEFORKEELY LREVEEIC, EBKOREESEL LY
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31.7 EEEHE

3171 EEBOIVIO—4FEZHAVV-EEESH
BTN TR zT7E>EIYVEVWITILEA LERVEERDOEESNRIEEZFSH=0H, Toa—45hHY
b (A, BFEEBSIVY) ORRNLEEZHELET, -, 1 VIV AVA LI a—STIHERLA
BE. RUIILENAYBMEIBETAYBBOEEZZEEL., ToO—45E50D AMBEILBHE—AHICE

CAELRKREMGEREZEHLET,

Ag
I a—45ES
| — T
1 | | | | |
I I I I I I
B*Ee: I I I I I I
IVa—45ES | I I I I I
I I I I I I
I I T I T i
' < ] 1. T 2 I | -
: 27 /ZF>a—451 IEIIEZ:/ \)lx7x|§5{ : : :
I
| K« I I I | |
I S A =, I I
| ! 2 )T a—F 1R/ ILRE | J—
I I I [ I |
BAIHY9E : ! : :
I I I
. I .
I I
[ = AU U A ——— /A
YA H BYAH HYA#H ERYAH BYAH HYA#H YA

2T

£ EEREE [rad/s] = <

I va—S 1EEAD Y M

&

hoy MEES >
BA4IHhI FEKES

3-5 EEFDI Y I—FICkHEEHE
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3172 BEBOIVO—4SFZ#HNV-EEEH
SEAEERICTI Y a—45%FRTIEE0EEERIZ. HIEEHRAOAA/NILAEMISEHLET,

I I I
I | I I
I I I I
AfH I I I I
TUa—HES ! ! ! '
I I
I I | I I I
I I I |
B4 I I I I I
I a—45ER I I : I :
I I
I I

I

I

I

I
I I I I I
I I I I I

Il FENE) 2
B fEls]
i 2 HEE BRI AR St UL R
£ — & EERERE [rad =< ‘ >x< )
RRElrd/s] = T e T ERm Lk 2545 D 01
36 BRBOI I —FI L oRENE
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3.1.8 {REEHLEE

ARVATLTIE, UTOIS—RKEZHELE., TNETNOBEICRAFEREZREL TVET, REMAE
[CEHAHBREEEEK 35 2FHMLTLZEL,

CBAERIS—
N—FROzT7HhoDREFLES@EERKRB)ICEY. PWM EBAHHEFENAA VE—F D RKEICL
ERS

F-. BERERFYTCUME, VHE. WHERZERL., BER@ESERY = v MEZEBE)ZHRE L8
2. BREELELFEFT (VI oz T7HEH),

-@%EI%-
BEREMTAON—BRETZEHL. BEXBERL) I v MEZEBB)ZHRE LIzFKIC. B2
%¢L$T BEEY 2y MEFREEBOENBEOREFEER L THRELETY,

- REEIS—
EEXEREANTA VN—42BREEZEHRL. BEEX(UEEEY I v MEEZ TR 1158 &HRH LK
2, BREFELLET, BEXEY I v MEIRERIEROIERENDREEZEEL THELETT,

- EEEET S —
MiEEERANRCTEEZEEAL. FEY Iy MEZEBALEGS, RREFELLET,

& 3-5 BUAT LREMEERTEE

IS5— RRfE EEHREH
BERTLS— Em ') T v ME [A] 3.82 | ERHIEEHA
BEEIS— :@EEJ_ )2y ME [V] 60 | EiRHIEEEA
EEETS— KEEEY Y ME [V] 8 | EinHI{EHE A
EEEET 5 — EE Y Sy ME [rpm] 4500 | EiHI{EHE A
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319 AD +YAH
AD FYHERFXY U TINL—TDEAZIVTERLET,

Timer start

¢ 50us R

Carrier cycle

ADC trigger ADC trigger ADC trigger
from GPT from GPT from GPT
Scan 0 Scan 0 Scan 0 Scan 0
AD conversion AD conversion AD conversion AD conversion

Motor control

Motor control routine

Motor control I Motor control

ADC trigger
from GPT

I I Motor control
Scan 1 Scan 1 \A Scan 1 Scan 1
AD convers\on\‘l AD conversion I AD converslon\‘l AD conversml

X 3-7AD ) AHRAZIYT

Timer start

< 50us >

Carrier cycle

ADC trigger ADC trigger

from GPT from GPT
Scan 0 Scan 0
AD conversion AD conversion
. Motor control Motor control
Motor control routine
Scan 1 Scan 1
AD conversion AD conversion
100us.

X 3-8AD FUAHARA 51 EIFEEIEF)
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32 T ra—FAY MILKIEY T bz 7 EMEE
YTV T b TICHITEHHIEHLEIE. EIC 50[us]AHEIY AH L. 500[us]AHEIY AHD 2 DD
BYUAHITKUBREATOLET . B 3915H D& 512, HREREBH S0[us]AHBICRTSNZNET, &
AR ERHY 500[Us| A B IS RIT SN MBI Y FF,

a_refe rence

Position
Profiling

Position/Speed control

W_reference Process
2

Position P
+ Speed FF

Carrier Interrupt Process

A

2}

O \‘. i +  Vvg* V,
|%\OP| Sp:led : d N o d dq Vg' Voltage T‘" o 7
He X _ v, error
H Iq** iq Current I v v AN Compen —")v PWM \ M
a | m Voltage | _9 Vo, H ALY
IPD Controler “1 + Limit uvw sation T
+ Position P + Speed FF O
osition pe i iq“ ik v [ve 04 |_Encoder I—
Switch H i Switch Angle
Position/Speed Loop Controller : Dzﬁ;f:'"g Adjust magde
oo . 0
A A Ap QO o Y
w* ia*[ig*] % | - ia u
dq < Encoder
. AB
O:Z::\:’er lo uvw :Iw Phase
signal
I L S
Carrier Interrupt
s e o R Switch Position & Speed
Calculation Mode
Switch
H > H Rotor Angle H Encoder Interrupt
ey e [ O
. oy ! U oL L PR PR Rt
"""""""" Hall Interrupt Encoder Interrupt Process
Encoder Interrupt Frocess
Process

3-9 T a—4ARY MLEIEERE IOy X
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x 3-6 ERHIEHEAME Y AHBEBARTEK—E(1/4)

| A=y YBEBNSA—E T—4
HA:HL

T74IL%A R4 AL IEHEE
mtr_callback_event Iva—SFAFEaI—L
. A7 : (motor_ callback_args_t *) p_args AL
mtr_main.c

rm_motor_encoder.c

rm_motor_encoder_current_callback

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

Hh: %Gl

BEHBOHE A EERFED
ABIZEHRE

RM_MOTOR_ENCODER_ErrorCheck

A7 : (motor_ctrl_t * const) p_ctrl /| E— 2 HIHEEERKRS > 4%
(uint16_t * const) p_error / E—4 T 5—1&#Rk

H: fsp_err_t/ BAMETHER

IS—FxIvy

rm_motor_encoder_copy_speed_current

A 71 : (motor_speed_output_t *) p_output / EHIEE HT—42
(motor_current_input_t *) p_input / EBREIEAHT—4

HA: &L

REHENT—2ZERAA
F—ARZaEF—

rm_motor_driver.c

rm_motor_driver_cyclic

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

E—RKSq4Na—)LNvH
BA%

rm_motor_driver_current_get

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

HAh: %L

AD ZH}T—42 WG FRER
& BHREE)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

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

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

Hh o fsp_err_t/ BASREITHR

BRA 7y MEZRIE

RM_MOTOR_DRIVER_PhaseVoltageSet

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

(float const) u_voltage / U 8 EE

(float const) v_voltage / V &

(float const) w_voltage / W #EE

HA o fsp_err t/ BA%EITHRE

PWM 72 —7 « S EADRE
Er—82HE

rm_motor_driver_modulation

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

HA: &L

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

744

E#%

PRSI

rm_motor_driver.c

rm_motor_driver_mod_run

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

(const float *) p_f4_v_in/ AW=MHEE

(float *) p_f4_duty out/ HAT 1 —TF «
HAh: &L

ANZHERE WA KR—3) »
ETaA—TAYAIILEHE

rm_motor_driver_set_uvw_duty

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

(float) f_duty u/UMT a1 —T«

(float) f_duty v/V#Ta1—T 4

(float) f_duty w/W HTa1—T+«

H: fsp_err_t/ BAMETHER

PWM F1—7 1§

K
il

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t*const)p_ctrl/ E—42 K54/ xa>
o—LJavy

(motor_driver_current_get_t * const) p_current_get/ B T—4

HA:fsp_err t/ BABKETHSE

A&, Vdc. Va_max T—4%
W&

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
[ A=Wy JBEBNS A =8 T—4

Hh: %Gl

B A

RM_MOTOR_CURRENT_ParameterSet

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

HiA: fsp_err_t/ BABERTHE

BREEMANT—5 £HE

RM_MOTOR_CURRENT_CurrentSet

A A : (motor_current_ctrl_t * const) p_ctrl / EFREIEE SRR 4
(motor_current_input_current_t const * const) p_st_current/ A > 7
FERT—4

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

HA: fsp_err_t/ BAETHER

diq MOBHEBEDT—5 %

nes
ax &

RM_MOTOR_CURRENT_CurrentGet

A A : (motor_current_ctrl_t * const) p_ctrl / EFREI &SRR 4
(float * const) p_id / Bx#g L1z d EREFRA~DRA >4

(float * const) p_iq / B#G L1z q EHETR~ADRA >4

HA o fsp_err_t/ BA¥ETHER

d/g BEREMIF

motor_current_transform_uvw_dq_abs
A7 : (const float) f_angle / EI#xfAEE
(const float *) f_uvw / UVW #8R4 > 4
(float *) f_dq / dq #7K1 > &
HA:HL

UVW — dq EEAZEZH(iaxtZ
#)
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x 3-8 BRHIEHEAME Y AHBEBARTEK—E(3/4)

744

E#%

PRSI

rm_motor_current.c

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

HA: &L

ERFHORABEICE TS
AEEEIOER

RM_MOTOR_CURRENT_SpeedPhaseSet

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

(float const) phase / fii48

HA o fsp_err_t/ BA#%ETHR

EREREEOD—F—HET—
RERE

RM_MOTOR_CURRENT_CurrentReferenceSet

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

(float const) iq_reference / q EHIEFIES

HA o fsp_err_t/ BA#ETHR

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

HA o fsp_err t/ BASIETHR

RESN-AEXZZRE

motor_current_pi_calculation

A7 : (motor_current_instance_ctrl_t*)p_ctrl / EjRA v A2 XY
ra—JL

HAh: &L

ERART LAY FEER
DERRY ML LGHAERE
Ry MLEFE

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

Pl it

motor_current_limit_abs

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

H 5 : float/ IR L7={E

HEHE D IR

motor_current_decoupling

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

(float) f_speed_rad / [E1%5:EEE

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

Hh: %Gl

TS HIE

motor_current_voltage_limit
A A : (motor_current_instance_ctrl_t *) p_ctrl/ EFHFEA X2 2R
HAh: kL

BEAY MILOFIR
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x 3-9 ERHIHEAYEYAHBBARTEK—E4/4)

T774IL4EA %4 AL IEHEE
motor_current_transform_dq_uvw_abs dg — UVW BRI (5 2
A7 : (const float) f_angle / [EIE5#EE #)
rm_motor_current.c (const float *) f_dq/dq &K1 >4
(float *) f_uvw / UVW #87R4A > &
HAh: L
rm_motor_voltage_error_compensation_main EEREWHE

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / EE
REWMET—4

librm_motor_current.a (float *)p_f4_v_array/ V) 77 LV REE

(float *) p_f4_i_array/ ') 77 LY RER

(float) f4_vdc /| BHRERE

HA: &L

I a—FESICLAES
RM_MOTOR_SENSE_ENCODER _InternalCalculate REODREER

AF : (motor_angle_ctrl_t * const) p_ctrl / i EHIEHEEARS >4
Hh o fsp_err_t/ BAHETHER

O0—4% O/E & BEREE %
rm_motor_sense_encoder.c | RM_MOTOR_SENSE_ENCODER_AngleSpeedGet El

A A : (motor_angle_ctrl_t * const) p_ctrl / fEEHI & EARA 42 N
(float * const) p_angle /| AET—4

(float * const) p_speed / EEFT—4

(float * const) p_phase_err/ fitfiRZE=5T—4
H o fsp_err_t/ BA#ETHR

TDTF1—7
R_GPT_THREE_PHASE_DutyCycleSet ELARDTFA—T A4

A7 (three_phase_ctrl_t * const) p_ctrl/ =4 1 < FlEEEAR Ve
r_gpt_three_phase.c 2% - — _
-~ = - (three_phase_duty_cycle_t * const) p_duty_cycle / BT a1 —T 14
19
HH o fsp_err t/ BAMETHSR
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F& 3-10 EEFEHEE Y AAHERAERITER—E(1/2)

H o uint16_t/ ZiafE

T74IL%A EEE PUBES S
mtr_callback_encoder Irva—45FA%HEI—IL
A7 : (motor_callback_args_t *) p_args Ny B
I A=Wy YBEBUSF A—ET—4
mtr_main.c HAh: AL
get_vr1 VR1 @ A/D ZH#{EERF
AHB:HL

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

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

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

HA o fsp_err t/ BAREITHRE

BTG A S EE S A D
TR EWE

rm_motor_encoder.c

rm_motor_encoder_speed_callback

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

HAh: &L

HREFEI—IL/Ny U B

rm_motor_encoder_copy_current_speed

A7 : (motor_current_output_t *) p_output/ EFHHT—4%
(motor_speed_input_t *) p_input/ EEAHT—4
HAh:%HL

BRENT—2ZEEAAN
F—ARZaEF—

rm_motor_speed.c

rm_motor_speed_cyclic

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

HA: &L

REFHOEAHREE (247
B Y SAHBREDIEUH L)

RM_MOTOR_SPEED_ParameterSet

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

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

HA o fsp_err t/ BAXEITHRE

BREANNT AR ERE

RM_MOTOR_SPEED_SpeedControl

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

i fsp_err t/ BAMETHE

dlg ERIEREEE (RE
FED AL TOER)

rm_motor_speed_set_speed_ref _encoder

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

HA:float/ Y77 LU REE

REETBEEENR

rm_motor_speed_set_iq_ref_encoder

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

HA:float/q@h) 77 LU RER

qHMOBRIESEZEH

rm_motor_speed_set_id_ref_encoder

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

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

dBMOEREFEZEH

RM_MOTOR_SPEED_ParameterGet

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

(motor_speed_output_t * const) p_st_output/ EEHAT—4

A fsp_err_t/ BA¥ETHER

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

T774ILE R #4 AERAEE

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

Hh:float/ 74 ILE—ROT—4

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

(float) f4_va_max/ RKXEEAY kL

librm_motor_speed.a WA AL

rm_motor_speed_fluxwkn_run O R FIHELT
A A : (motor_speed_flux_weakening_t *) p_fluxwkn / 55 MR IEE
e

(float) f4_speed_rad /| E—4% BRI EE

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

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

Hh: &L
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3.3 Contents of control
3.3.1 Configuration Options

Ia—5FEARY FILHEHEED 2 —ILOEEA T 3 v(E. RA Configurator L THERTEE T,
FEIN=A T a3 vid. 3— FOAEREIZ common_data.c/h, & hal_data.c/h [CEEBMICRBEENET,
FTLa VB ERTEEE. ROK 3-12#RA T avIcEHLTLET,

*® 3-12 BERA T av

Configuration Options (rm_motor_encoder.h)

VL

NE

Limit of over current (A)

HERACDIEZEZ S E. PWM HAR— FOF T

hij—o

—zn

IRES

Limit of over voltage (V)

BREENCOEZEZ S L. PWM EAR— FBA TICERTE

ShFEY,

Limit of over speed (rpm)

BELERENCDEFEBZ S E. PWM HEAOR— FAZF DI

SR

11

=
-axX

Limit of over speed (rpm)

BREENCOEZTES E. PWM EAR— A T

SNFEJ,

— =L

- aX E

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

TTavsg RAGT2 RA4T1 RAGT3 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
IUa—5FARY FLHEED 2 —LICIE, UTOED2a—IHEENRET,

- Current Module
- Speed Module

* Position Module
- Angle Module

* Driver Module

Fl=, INSOED2—I)LIZIE, ToaA—FFARY FLHEES 2 —ILERILEBR/NSA—20HY FE
T, ATV a VB ERTFEFUTORIZRLET,
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® 314 BREA T3

Configuration Options (rm_motor_current.h)

FITavs

RE

General | Shunt type

v MERZEWCDANWTE
FBEETOINERRLET .

General | Current control decimation

BRHIEORESE

General | PWM carrier frequency (kHz)

PWM v 1) 7 BliR %

General | Input voltage (V)

ANERE V]

General | Sample delay compensation

YU TILBEBEDED B
EERLFES,

General | Period magnification value

BEEREMERORAEE

General | Voltage error compensation

BEREFEOE BN ZE
RLFET,

General | Voltage error compensation table of voltage 1

BEEDEEREMET—TIL1

General | Voltage error compensation table of voltage 2

BEXENEXREMET—TIL2

General | Voltage error compensation table of voltage 3

BEDEEREMET—TIL3

General | Voltage error compensation table of voltage 4

EEQBETEERET— I 4

General | Voltage error compensation table of voltage 5

BEXNEEXREWET—IILS

General | Voltage error compensation table of current 1

BRADBERERET—J)L 1

General | Voltage error compensation table of current 2

BRAOEERERET — Il 2

General | Voltage error compensation table of current 3

ERDEEREMET—TILS

General | Voltage error compensation table of current 4

EROBEERERMET—IIL4

General | Voltage error compensation table of current 5

BEROBEREMET—TIS

Design Parameter | Current Pl loop omega

1B %t #

Design Parameter | Current Pl loop zeta

1 [ohm]

Motor Parameter | Pole pairs

deAf 502 VR [H]

Motor Parameter | Resistance (ohm)

Q#1322 R [H]

Motor Parameter | Inductance of d-axis (H)

&R [Wb]

Motor Parameter | Inductance of g-axis (H)

£ F =% [kgm'2]

Motor Parameter | Permanent magnetic flux (Wb)

BERFIEREAREKEY [Hz]

Motor Parameter | Rotor inertia (kgm*2)

BRHIHEREE R
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% 3-15 Configuration Options #HAE (rm_motor_current_h)

7T ars RAG6T2 RA4T1 RABT3 RA8T1

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

General | Current control decimation 0 1 0 0

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

General | Input voltage (V) 24.0 24.0 24.0 24.0

General | Sample delay compensation Enable Enable Enable 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 BRA T3>

Configuration Options (rm_motor_speed.h)

FFavs

Common | Position support

L& il {1 °] 258 4R

General | Speed control period (sec)

1R FE il 10 B #A[sec]

General | Step of speed climbing (rpm)

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

General | Maximum rotational speed (rpm)

RRNRE [rpm]

General | Speed LPF omega

HE LPF BB ERE [Hz]

General | Limit of g-axis current (A)

qEERY IV L [A]

General | Step of speed feedback at open-loop

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

General | Natural frequency

NELREA T —/\OEF R

General | Open-loop damping

F—ToIN—THFE D THIEHODER

General | Flux weakening

55 H BEER |1 D4R

General | Torque compensation for sensorless transition

oY LAY Y B ZHIEDER

General | Speed observer

REF TH—N\LEOED EHERRL
EXER

General | Selection of speed observer

BREF IV —N\OBEEERLEYS,

General | Control method

Y FA—I)LAKDER(PID or IPD)

Open-Loop | Step of d-axis current climbing

dBERESEMER T v T [A/msec]

Open-Loop | Step of d-axis current descending

dBMERERERERT Y 7 [A/msec]

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

qQEHERERERERT Y 7 [A/msec]

Open-Loop | Reference of d-axis current

F—T 2 —THlEE d MERERE [A]

Open-Loop | Threshold of speed control descending

d BEFE T ERE MR EErpm]

Open-Loop | Threshold of speed control climbing

d SERIEFEMERFIGERE [rpm]

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

Y LAYY B ZNIEER [s]

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

Y LKLY B X AR ARE(ES
£) [deg]

Design parameter | Speed Pl loop omega

EEHHREHR K [Hz]

Design parameter | Speed Pl loop zeta

B H R E R

Design parameter | Estimated d-axis HPF omega

d BFERERE HPF h v A JREIES [Hz]

Design parameter | Open-loop damping zeta

F—TN—THE U ETHIHBERS

Design parameter | Cutoff frequency of phase error LPF

BRIHAERE LPF v b4 JAKE [Hz]

Design parameter | Speed observer omega

BEA TS —\Hy b4 TEEE [H]

Design parameter | Speed observer zeta

BREF THF—NEERE

Motor Parameter | Pole pairs

ESE

Motor Parameter | Resistance (ohm)

i1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#4 5942 2R [H]

Motor Parameter | Inductance of g-axis (H)

qEA U F IR VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

B4R [Wb]

Motor Parameter | Rotor inertia (kgm*2)

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

TFoavsa RABT2 RA4T1 RABT3 RA8T1
Common | Position support Enabled Enabled Enabled Enabled
General | Speed control period (sec) 0.0005 0.001 0.0005 0.0005
General | Step of speed climbing (rpm) 0.5 1.0 0.5 0.5
General | Maximum rotational speed (rpm) 4000.0 4000.0 4000.0 4000.0
General | Speed LPF omega 250.0 250.0 250.0 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
Gengr_al | 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)itzn-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
Open_—Loop | Threshold of speed control 500 500 500 500
climbing
Open-Loop | Period between open-loop to 0025 0.025 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/\(/);[)c;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 BRA T3

Configuration Options (rm_motor_position.h)

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

General | Speed feedforward ratio

BEIJ4—FKI74+97—Fit

General | Encoder counts per one rotation

E—4—FTroa—45hY

General | Position omega

& I I E A B R B[HZ]

General | Period of speed control (sec)

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

IPD | IPD LPF

IPD LPF AL3E (4R

IPD | Position Kp ratio fiIi& Kp Lt

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

IPD | Error Limit #1 I 5 —HIRME 1

IPD | Error limit #2 I 5> —HiIRME 2

IPD | LPF omega

LPF BE&EEKEE [Hz)

IPD | LPF zeta

LPF BE=EE# [Hz]

Position Profiling | Interval time

B EE RS FE

Position Profiling | Accel time

niEREFE[sec)

Position Profiling | Maximum accel time

RAMEFRFEERE/ S A4

Position Profiling | Acceleration maximum speed

& 707 7 A )LixmEEREE rpm]

Position Profiling | Update step of timer

SfIEZO7 74 I EHE[sec]

Motor Parameter | Pole pairs

15 %t $

Motor Parameter | Resistance (ohm)

&1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#1 53942 20R [H]

Motor Parameter | Inductance of g-axis (H)

qQEh1A YRR [H]

Motor Parameter | Permanent magnetic flux (Wb)

B [Wb]

Motor Parameter | Rotor inertia (kgm”2)

AF =% [kgmi2]
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#F 3-19 Configuration Options #J#A{E (rm_motor_position.h)

I avg RABT2 RA4T1 RABT3 RA8T1

General | Position dead band 1 1 1 1

General | Position band limit 3 3 3 3

General | Speed feedforward ratio 0.8 0.8 0.8 0.8

General | Encoder counts per one rotation | 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 2.0 2.5 2.5 2.0

IPD | Error Limit #1 10.0 10.0 10.0 10.0

IPD | Error limit #2 0.2 0.2 0.2 0.2

IPD | LPF omega 500.0 200.0 200.0 500.0

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

zses::jon Profiling | Acceleration maximum 4000.0 40000 40000 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 BRA T3y

Configuration Options (rm_motor_sense_encoder.h

r7Tavs B
Motor Parameter | Pole pairs 185t $5
Motor Parameter | Resistance (ohm) EH1 [ohm]

Motor Parameter | Inductance of d-axis (H)

d#f 502 VR [H]

Motor Parameter | Inductance of g-axis (H)

qEA AU 322X [H]

Motor Parameter | Permanent magnetic flux (Wb)

TR [Wb]

Motor Parameter | Rotor inertia (kgm”2)

AF =% kgmi2]

Control type

BB ALE H R R

Period of current control (kHz)

BREHETEL kHz)

Period of speed control (sec)

REHIEETEE [sec]

PWM carrier frequency (kHz)

PWM & 1) 7 IR [kHZ]

Decimation of interrupt

El Y A#H B E 8

Counts per rotation

EFE—4S1ATOIVa—5hH

Counts for angle adjust

MEPCERHEFREAN Y > b

Zero speed counts

OFEEHRT I—FHhI M

Occupancy time

Bl 1 5 A R

Carrier time

Bl R

Process time

I a—5Fhor bxv TFr 0IERH

High speed change margin (rpm)

EERENEY Y#Z v — U EERE [rpm]

LPF parameter for highspeed filter

ERER LPF /S5 A —4

Counts to change speed

REBEEET—REEADU M

F 3-21 Configuration Options #]#ifi (rm_motor_encoder.h)

T avsa RABT2 RA4T1 RABT3 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/\(/)tt)(;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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x 3-22 BRA T3y

Configuration Options (rm_motor_driver.h)

FTavs

oo

kS

Common | ADC_B Support

ADC B &R

Common | Shared ADC support

ADC ¥ 17— FEY 21— )LERER

Common | Supported Motor Number

Hl1HE— 2 BERTE

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

General | PWM output port UP

U7 v/ A—7—LKR— FRE

General | PWM output port UN

UHn—7—7—LKR— MRE

General | PWM output port VP

VHETZ yR—F7—LR—FEE

General | PWM output port VN

VHEO—7—7—LKR—FEE

General | PWM output port WP

W #7 v /\—F —LR— FEETE

General | PWM output port WN

WHHO—T—7—LKR— FRE

General | PWM Timer Frequency (MHz)

PWM % A < BIR# [MHZ]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

Ty F24 LA ME [Raw Counts]

General | Current Range (A)

BRBEREL VD [A]

General | Voltage Range (V)

BEERELYS V]

General | Counts for current offset measurement

27ty FRGHIEREEN

General | A/D conversion channel for U Phase current

UNEEFERERHEAD Fv o RILEE

General | A/D conversion channel for W Phase current

W HEFRBE AD Fy¥ o RILES

General | A/D conversion channel for Main Line Voltage

BIREEHRLE AD Fv¥ U RILES

General | A/D conversion channel for V Phase current

W HERBEE AD Frv o RILEE

General | A/D conversion channel for sin signal

sin (E84#&H AD Fv U RILES

General | A/D conversion channel for cos signal

cos EE5#H AD F ¥ U RILES

General | Using ADC scan group

g BADC ECA—IILDRFY T IL—T
BEETRBLET,

General | A/D conversion unit for U Phase current

U MBE#R#EH ADC 1=vbES

General | A/D conversion unit for W Phase current

W HREHREE ADC 1=vhE S

General | A/D conversion unit for main line voltage

B#EFEXHRE ADC 1=v+ES

General | A/D conversion unit for V Phase current

VHERKEE ADC 1=vhES

General | A/D conversion unit for sin signal

sin fE 5t ADC 1=vh&ES

General | A/D conversion unit for cos signal

cos EE#H ADC 1=vrEE

General | ADC interrupt module

BYAHERLEESEDHADC EVaA—ILES

General | Adjustment value to current A/D

B A/D FHE{E(1shunt )

General | Minimum difference of PWM duty

PWM T 1—T1Di/IME(1shunt F)

General | Adjustment delay of A/D conversion

ADC DFfZEIE(1shunt F)

General | 1shunt interrupt phase

1shunt B ADC ElIYAAFEAEFE(UVW)

General | Input Voltage (V)

BHREEANE

General | Resolution of A/D conversion

A/D O 2 \—3 5 fEEE

General | Offset of A/D conversion for current

ADaVIN—ZAAATEY b+

General | Conversion level of A/D conversion for
voltage

BEEZHLANIL

General | GTIOCA stop level

7 —LELEELANL

General | GTIOCB stop level

T7—LEIEELAL

Modulation | Maximum duty

PWM&KTa1—T4
Ty REA LEBRWV-HERKT1—T«
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# 3-23 Configuration Options #JHAfE (rm_motor_driver.h)[1/2]

7 avsa RABT2 RA4T1 RABT3 RA8T1
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)
Ge_neral | PWM Carrier Period 50.0 50.0 50.0 50.0
(Microseconds)
General | Dead Time (Raw Counts) | 240 200 200 240
General | Current Range (A) 16.5 16.5 16.5 16.5
General | Voltage Range (V) 73.26 73.26 73.26 73.26
General | Counts for current offset 500 500 500 500
measurement
General | A/D conversion channel 4 0 0 0
for U Phase current
General | A/D conversion channel 0 5 5 5
for W Phase current
Gener_al | A/D conversion channel 6 4 4 8
for Main Line Voltage
General | A/D conversion channel ) ) ) )
for V Phase current
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 #HAE (rm_motor_driver.h) [2/2]

7T a4 RABT2 RA4T1 RAGT3 RAS8T1
General | A/D conversion unit for
U Phase current
General | A/D conversion unit for
W Phase current

General | A/D conversion unit for
main line voltage

General | A/D conversion unit for
V Phase current

General | A/D conversion unit for
sin signal

General | A/D conversion unit for
cos signal

General | ADC interrupt module | - 1st 1st 1st
General | Adjustment value to
current A/D

General | Minimum difference of
PWM duty

General | Adjustment delay of
A/D conversion

General | 1shunt interrupt phase | - - - -
General | Input Voltage (V) 24.0 24.0 24.0 24.0
Soennveeffs'k')feso'“t'O” of AD OXFFF OXFFF OXFFF OXFFF
General | Offset of A/D
conversion for current

General | Conversion level of
A/D conversion for voltage

General | GTIOCA stop level Pin Level Low | Pin Level Low | Pin Level Low | Pin Level Low
General | GTIOCB stop level Pin Level High | Pin Level High | Pin Level High | Pin Level High
Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375

Ox7FF Ox7FF Ox7FF Ox7FF

1.0 1.0 1.0 1.0
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34 #HlE7o— (7A—Fv—F)
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3.4.2

ERHEIEHEREYAH (v ) 7RBPFYAH) NE

50[us]E #AEIY iA A 3d

|
I a—ShorAfEnE
[
U -WHRERRH
[
AV N—SBREEERG
[

C )

IS—FIvy

BERATEVMRE
VHEEREH
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SYSTEM MODE

[ACTIVE]

Aoy AIERE

[com_u2_ offset_calc_time

THELLERA]
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TERE LB 28]

\ 4

friE R A

UE-WHERA 7ty MBIl E

I
A RERENE
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UVWHEER= doBh BN L 2
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ERPIHE
I
FEFiSHIEH
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3.4.3 FEEFIEEHEY A 0IE

< 500 [us] &I #A%I YA )

SYSTEM MODE

[INACTIVE]

[ACTIVE]

I r— |

[INIT MODE] [DRIVE MODE]

RUN MODE

[BOOT MODE]

(357

ERA Ty MEFH T THR

Bl B ERE ‘ ‘ ‘ ‘ Bl B fERE ‘ ‘
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344 BERBHINY AHNLIE

BEREHENYAH L, YTV T Iz TVYIT I 7ITHEITE PWMBAHRFONAAVE—F Y
AFHFEGETRET HFNYVAATY . TDH, KEYAALEDETEHIGR R TEEIC PWM H AiHF(E
N4 VE—FAREICGE>TEY ., E— QAwﬁﬂﬁribfuiT
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345 Iva—#ESEIYAHNE

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

41 APz DA UR—+b

BTN Tz T7IE. UTOFIET e2 studio T4 »iR— FTEET,

1. File — Import

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

(3 Open Projects from File System...

Recent Files

Close Editor
Close All Editors

Convert Line Delimiters To
Print...

Import...

C. [

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 I)LA

—_a1—
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2. T[Existing Projects into Workspacel ZZIRL. [RNJRE2VEV ) v LET,
]

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

Select an import wizard:

| type filter text |

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

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

42 A VR—pFAZa—

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

& import O *

Import Projects e
Select a directory to search for existing Eclipse projects. i’

(®) Select root directory: | C¥workspace¥RA6T2_MCILVI_SPM_ENCD_FOC_E25_V100 e | Browse...

() Select archive file:

Browse...

Projects:

RAET2_MCILV1_SPM_ENCD_FOC_E25_V100 (C:¥workspace¥RAGT2_MCILVI_SPM_ENCD| | seject 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

< Back Next > Cancel

4-3 JOooz ) bOA vR—F

42 EILRFETNYY
le2 studio L—H— X< =aF7ILAMAHA F (R20UT4204) | 2B LTLFEELY,

Z hn
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43 DAV REA—F

E— 4 HIERF B Y —ILRenesas Motor Workbenchl Z{#RE 12U FILa— FEESE 25 S.
TEDFIBETHAVIRE— ST TOS sy FEETLET,

(1) RELEREAZ. £EYty FMRIZA U/ —8KR— F LD LED1. LED2 [FEHLTKET, E—42(F
FIELTLET,

2 AVN—FR—FEDFITILRALYFSW1)ZEON ICTEHELEE—FMEELEFT, FTILRAYTF
(SWNZEYYBEZ D ZEICE—2DEEFIBFELEZRYRLET, E—E2NAEEICEELTWSEES
T4 N—2R—FEDLEDI AELTLET, CDEE, 41 N\—AKR—FLE®DLED2 NEATLTLY
BIGEARFIS—HIAEELTLET,

3) E—4OEEAHELEETBHAME. 1 —2R— FEDORY 1— LER(VR)THRLET,
KUY 21— LEH(VR)EGICET : BEE Y (EE
K 1 — LER(VR)EEICET : RESEEY (EiE

4) IS—HRELEGE. A VN—FR—FEDLED2 AELTL., EEMEILLET, BRI HE=0HIZIF
A N—BHR—FDFTILAA Y F(SW1)ZEOFF IZLF=ETT Y a XA yF(SW2)EHMLTL &

(A%
(5) BFHEREERTISEEE. T—2OEGBMELL TSI LZHRAL. RELEBROHHZE OFF
ITLFES,
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4.4 E—HHIEEARFEZIEY—IL IRenesas Motor Workbench |

441 W=

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

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

4-4 Renesas Motor Workbench #4438

E— 2 HIEEIFTIE Y —)L [Renesas Motor Workbenchl D{#LYA

OR A W =B O vY LY—ILERET S,

@ Main Window ® MENU /3—H 5 [File] — [Open RMT File(O)] % #E1R,

JO< x4 kT4 ILE D src/application/user_interfacelics” 7 # LA RIZ3H S RMT 7 7 4 L EHHA
T,

"Connection”® COM Tt S ni=F v D COM %:EIRT 5,

Al Select Tool M Easy F1zI& Analyzer R2 %0 1) w4 %,

"4.5.2 Easy #BEIRER" F 121374.5.4 Analyzer #EEIRIERI E TICE— 2 BB S € 5,

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

4421 {rEHH

o I E— K% Position IZERET S
@ Position 2 7 %##RT 5,
@ “Position”% ON 2§ %,
FTIZONIZHE -2 TUWV5HAIX, —EOFFIZLTALEBEONIZLTLEEL,

) 2 Turn ON
(1 Click “Position”

RMW UI Position

eed Position ()

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

B 4-5 #l##1E— % % Position [ZRET HF IR

e 1—H4 >R T x—RX% Renesas Motor Workbench ERIZLEET 5
@ “RMWUI'ZONIZT 5,
FTTIZONIZHE TV =BEIE. —EOFFIZLTHLEEONIZLTLEELY,

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

4-6 Renesas Motor Workbench {#RIZZ®E 3 % FIE

o E—A%MEESHED
@ “Run"Ra o z#9,
@ ESHIE T Ref position” RS54 X TAHNT 3,

1:Click “Run" button (2'Set “Ref position”
| \
v .
> k Ready Sequence
Ref position
Fararmeter Walue 0
Vide 2453 degree
5000 s000

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

(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—RFILDOFIE

o IEFEF->TLE-E (T5—) HBEDUNE
@D “Reset’RA v F%ONIZTF 3,
@ “Reset’XA vF % OFF 2§ 3,

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

= Ref speed [rpm]

EEd 0 2000
1500
1000
500
4-9 TS5—MEEROFIE
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4.4.2.2 RESFE
o HIHIE— K% Speed IZIRET S
@ Speed 2 TERIRT B,
@ “Speed’%® ONIZF 5,
FTTIZONIZHE-TW=EEIK, —EOFFICLTHASEEONICLTLEELY,

T Click “Speed” (2 Turn ON

RMW UI Speed

Position ()

= Ref speed [rpm]

Speed 0 4000

| 3000

4-10 HlfH1E— K% Speed IZFRET HFIE

e 1—H4 >R T x—RX% Renesas Motor Workbench ERIZLEET 5
@ “RMWUI'ZONIZF 5,

P TICON [CE>TUWGE([E. —EOFFICLTALEEONIZLTLZEL,

(LTurn ON

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

= Ref speed [rpm]

Sneer n

4-11 Renesas Motor Workbench £ RIZZE 3 5 FIE

o E—AZFMEEEIED
@ “‘Run’R& > Z&#9,
@ ERMEEREE % ‘Ref speed’ A 54 X TANT 5,

@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

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

(D Click “Stop” button

ur Af : m Sequence
4

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

4-13 E—4FLDOFIE

o IEFEF->TLE-E (T5—) HBEDUNE
@D “Reset’RA v F%ONIZTF 3,
@ “Reset’XA vF % OFF 2§ 3,

@Turn ON
(2)Turn OFF

E Reset RMW UI
Position ()

=== Ref speed [rpm]

2ed 0

2000
1500

1000

500

X 4-14 T5—@ROFIE
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44.3 Analyzer EERZH—%

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

# 4-1 Analyzer EEA NAZH—E

P kit S

com_u1_sw_userif (*) uint8_t A—HFA VB ITI—RRALYF

0 : RMW Analyzer {8

1: R—KER (FI4ILH)
com_u1_mode_system (*) uint8_t AT—+EE

0: RbYTE—F. 1:SVE—F, 3: Uty
com_u1_ctrl_loop_mode uint8_t FEL—TOU#Z 0 EEFH

1: REBHE(T 740 1)

com_f4_ref speed_rpm float REESHE #HA) [rpm]
com_s2_ref_position_deg int16_t MERSE EHA) (E]
com_u2_mtr_pp uint16_t Tk
com_f4_mtr_r float Q]
com_f4_mtr_Id float d&E+f 594 U R[H]
com_f4_mtr_Iq float qEA 24502 U R[H]
com_f4_mtr_m float T ER[Wb]
com_f4_mtr_j float A4 F—< v [kgm”2]
com_f4_pos_omega float 3L & 150 = [E A B i 3
com_f4_sob_omega float BEA JTH—/\EFREREHK
com_f4_sob_zeta float HFEL TF—N\EEEH
com_f4_speed_omega float R E I R E B BIR#([Hz]
com_f4_speed_zeta float REFHRBRHREK
com_f4_current_omega float E R R E R EREKHz]
com_f4_current_zeta float EAIEHR AR R
com_f4_ol_ref id float F— T2 )b— THliEEs d BERIERIEIA]
com_f4_id_up_time float d BER e S EMERFR[ms]
com_f4_max_speed_rpm float HEERAEEMA) [rpm]
com_f4_speed_limit_rpm float EEY Sy Mrpm]
com_u2_pos_dead_band uint16_t TREH (T Va—F1LRE)
com_u2_pos_band_limit uint16_t RIBIREY O
com_u2_encd_cpr uint16_t I a—5/NLAHE
com_u2_interval_time uint16_t MEGEEERFHEHE
com_f4_accel_time float fnEREFRE[s] (LB IS EIERA)
com_f4_speed_rate_limit float RERSRAERErad/s] (FRE HIEEEF)
com_f4_overcurrent_limit float B = v MA]
com_f4_iqg_limit float qEERY = v A
com_u1_enable_write uint8_t THEEMZ T

(g_u1_enable_write &R LIEZEZTRAALZRICEETIAHIA)
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4.4.4 Analyzer #EEZEHI

Analyzer #EExERAL. E— 2 ZRET DB ZLUTITRLET, #EIL. B 4-4 T/RY"Control Window”
TITLVE T, "Control Window’ D i#lll&. [Renesas Motor Workbench 2 —H—X<Y =21 7/JL] #SHEL
TLEELY,

o 1—HA 2R Tx—X% Analyzer FRICEET S
@ “com_ul_sw_userifDW?HRIZFz v V" BNA->TWND I L &#HRT 5,
@ [Write]lldIZ0ZAHNT 5,
® “Write"R3 Vv &#HT,

o E—A%ZMEEIHED

@ “com_u1_mode_system”, “com_s2_ref position_deg”. “‘com_u1_enable_ write’d[W?HIZ“F = v
DRA>TWNS I EEHET D,

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

® “Write"lh4 V&=,

@ ‘“Read’’"% > %# L TIWAEMD com_s2_ref position_deg”. “g_u1l_enable_write’M[Read]i#l £ #2
%

® MCUHNDZEHE~RMEE S8, “com_ul_enable_write’lZ@ TR L1=. “g_ul_enable write”
ERICEZANT B,

® “com_u1_mode_system”®D[Write]#RIZ“1"Z A HT 5,

@ “Write"/ R4 > &7,

A . . Check
@Click “Read” button @ @Click “Write” button @
Control Win
| [A% Read || E’\\ Write | fif Commander (%) Status Indicator i::3)
\ZUEEDEEN  Variable List | Alias Name
®Write “1”
Variable Name Variable Meaning Data Type Scale Base R? Readqy W? Write B
com_ul_mode_system | State management INT8 Qo Decimal ¥ 0
com_u1_sw_userif User interface switch INT8 Qo Decimal ¥ 0
com_ul_ctrl_loop_mode  Control loop mode switch INT8 Qo Decimal ¥ 1 0
com_f4_ref speed_rpm | Speed reference (Mechanical) [rpm] FLOAT Qo Decimal & 0 @erte reference p05|t|°n
com_s2_ref_position_deg Position command value [degree] INT16 Qo Decimal & 3000
com_u2_encd_cpr Encoder pulse count (4 for multiplying) INT16 Q0  Decimal ¥ 4000
com_u1_enable_write Enable to rewriting variables INTS Q0  Decimal ¥ 0
g_u1_enable_write Enable to rewriting variables(Read only) | UINT8 Q0 Decimal ¥ _
BWrite(“0” Or “17)

4-15 E—AR EEDOFIE

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

@cClick “Write” button

‘Control Window

[Av Read fi% Commander (%) status Indicator i One Shot

VCUELIERREIER Variable List | Alias Name

i AW
Variable Name Variable Meaning Data Type Scale Base R? Read |W? Write N erte 0
com_ul_mode_system  State management INT8 Qo Decimal ¥ | 1 L4 m

S N

PP S nTa ~n Ao lmw | A o |~

4-16 E—2FLDOFIR
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e tF-TLFE- (TF5—) FZEDOWHE
@ “com_u1_mode_system”®[Write]#&IZ"3" % A HT 5,
@ “Write"R3 E#T,

Control Window

[A% Read

Variable Data

E\ Write 5 Commander (”) status Indicator [ One shot
Variable List = Alias Name
- i
Variable Meaning Data Type Scale Base R? Read W? Write M erte 3
State management INTS Q0 | Decimal ¥ 1 v
mnrif Hemr bmtnrfann maitch INTO fatal L il | n o N

Variable Name

P S|

com_ul_mode_system

@)Click “Write” button

445 Tuner #4§E

Tuner #8:%#{F A9 5(Zl&. Renesas Motor Workbench A2t 3 5317
DIT7ICEEENTLNS
FRA6T2(RA6T3,RA4T1,RA8T1)_MCILV1_SPM_ENCD_FOC_TUNER_E2S Vxxx] £RLET,

Tuner #REDFEAXIZ DL TIL. Renesas Motor Workbench 1 —H—X<v = a7 IILEZSRBEEL,

4-17 TS5—EBRDOFIE

T7A4I, FEFYOTILY T+
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446 BEREDEEH

4> FILY T k9 7 T Renesas Motor Workbench OB IEREZ LRI HFIEEZRLET, TEIT HIE

IZDWL TIE. TRenesas Motor Workbench 1—H—X<v=a7JL] 2SBLTLFEEL,

e YUTIWYIMIITDEEREREELLET H(BIEL— b 10Mbps DIHH)

® r_mtr_ics.h @ ICS_BRRD{EZ 1I12EET 5
@ r_mtr_ics.h ® MTR_ICS_DECIMATION D fE% 1 [CEET

#define MTR_ICS_DECIMATION (1)
E P of

I #idefine ICS_BRR (1)

erine TCS INT_ODE (L)

i

4-18 r_mtr_ics.h MIEIE

e Renesas Motor Workbench M @{EREXREFEE L TEHKIT S
@D Main Window @ Clock /R4 > ## L T{E% 80,000,000 IZZET 5

(CDFEIFEFE L— k% 1Mbps M5 10Mbps ICEE L1=1=8. T 7+ /L MMED 8,000,000 % 10 &L

THELNLET, )
@ Connection ® COM TH#fbDF v ~dD COM ZFEIRT B

File Option Help
Connection
com 4
Status Clock Setting

4-19 Clock EiE# DR E

EICKBT 558, BER—FOUtEY FMRICBERI HSFIEZHEYBRLTIESL,

RO1AN6841JJ0110 Rev.1.10
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4.4.7

EILrA VBRBESATTDERAE
BOTINY T Y27 TRER—RFEFELTICEIL M UBBES A4 TS5 £ALVT Renesas Motor
Workbench & #8952 FIEZTRLET .

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

ELbA VEBEERTO S Y FOXEHERAGT2 921600bps D))
ICS2_RA6T2.0 D& E KT 5

O]

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 D& i3 ARER
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@ ICS2_RABT2_Built in.o &89 %

|T:.l!':=' filter text | sﬂﬁﬂgl
Resource
Builders
w C++ Build Configuration: |Debug [ Active ]
Build Variables
Environment
Legging B Tool Settings & Toolkchain & Build Steps Build Artifact &, Binary Parsers & Error Parsers
Settings
Tool Chain Editor (3 Target Processor Linker flags {-Xlinker [option])
C/Ces General (3 Optimization |
MEU (2 Wamings
Project Natures (2 Debugging
Project References ~ {83 GMU Arm Cross Assembler
Renesas QF (% Preprocessor
Run/Debug Settings 5 Includec
Task Tags a Add file path w
Validation i
o Files

w

Manage Configurations...

85 5

|:rkspa(e_|:x J$iPreiNamel/sre/application/user_interface/ic ;ICSZ_RASTZ_Bui It_in.o} || I

W E Cancel Warkspace...

File system...

V"‘; Libraries
(&2 Miscellaneous
~ B8 GNU Arm Cross Create Flash Image

& General
o 183 GMU Arm Cross Print Size Generate map "${BuildArifactFileBaseMame}.map”
% General ] Cross reference (-Xlinker --cref)

4-21 1CS2_RA6T2_Built_in.o # & &k

@ r_mtr_ics.h ® USE_BUILT_INDIEZE 1 IZEFET 3

(1) |

Iudefine USE_BUILT_IN

#if USE_BUILT_IN

#define MTR_ICS_DECIMATION
/* For ICS */

#define ICS_BRR

#define ICS_INT_MODE

(1)

(21)
(1)

4-22 r_mtr_ics.h MIEIE
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e Renesas Motor Workbench M@{ER—L— FREZXZEE L THERT S

@D Main Window M Option * — 21—\ 5 Baudrate Dialog TIE% 921,600 [ZZEE T 5

@ Connection ® COM TH#fPDF v ~dD COM ZFEIRT B

File Help
Option Dialog

Baudrate Dialog

Connectioll'\

COM

Status

bps

4-23 Baudrate DR E
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5. ZFB XAVt
RA6T2 Y )—T A—H—XIY =217l N—Foxz7#H (RO1UH0951)
RA6T3 ¥ IL—F 1—H—X<3=a 7L N—Fz7# (ROTUH0998)
RAAT1 J)—T 12— =X =2 7L N—Fox7#H (RO1UH0999)
RA8T1 Y )—7F 21— —XI =27l N—FxzT7#H (RO1UH1016)
RA Flexible Software Package Documentation
KAMARBE—FDI I—FRY MLEIE (LT ) XLH) (RO1AN3789)
Renesas Motor Workbench 1—H#—X< =2 7)L (R21UZ0004)
Renesas Motor Workbench 7 4 v X2 — r 4 K (R21QS0011)
MCK-RA6T2 1 —H—X<v =27/l (R12UZ0091)
MCK-RA6T3 1 —H—X<v =217/l (R12UZ0114)
MCK-RA4T1 1—H—X<=a17JL (R12UZ0115)
MCK-RA8T1 1—H#—X<v =27/l (R12UZ0133)
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cRETEC #%
HETAR
Rev. #1TH R—D wRA 2k
1.00 2023.5.23 — RRFAT
1.10 2024.1.23 — RA8T1 Bi:E sk B0

RO1AN6841JJ0110 Rev.1.10

2024.1.23

RENESAS

Page 100 of 100



HETHEALDIEEIA
CITR. A AVRRLKRITERT S MEALOEEEE] (COVTHALFET, EHOEALOERBHEITOVTE. KFFa AV FBLUTY

ZHALTYITT—rESRBLTLESL,

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

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

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

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

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

6.  ARimFOENIER
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