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g_adc0 ADC Driver on r_adec_b

Settings ~ Property
APlInfo | v Common
Parameter Checking
w Module g_adc0 ADC Driver on r_adc_b
w General
v Mode
ADCO
ADCH
ADC Successive Approximation Time
Synchroncus Operation
Calibration
Sampling State Table
Mame
Clock Configuration
w Interrupts
Liriter Clip Pricrity
Conversion Error Pricrity
Oherflow Priority
Calibraticn End Pricrity
w Scan End Priority
Group 0
Group 1
Group 2
Group 3
Group 4
Group S5to &
FIFC Pricrities
Callback
Sample and Hold
Programmable Gain Amplifier
User Offset Table
User Gain Takle
Limiter Clipping

Value

Default (BSP)

Single Scan
Single Scan

g_adcO

Pricrity 5
Disabled
Disabled
Disabled
Disabled
Disabled

ron_rmotor_driver_cyclic

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

Property
w Virtual Channel 0
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Lirnit Clip Table Id
Conversion Resclution Format Select
w Virtual Channel 1
Scan Group
Channel Select
Sampling State Table 1D
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Lirnit Clip Table Id
Conversion Resolution Format Select
w 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 Resclution Format Select
w Virtual Channel 3
Scan Group

Settings
APl Info

Channel Select
Sampling State Table 1D
Channel Gain Takle
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id
Conversicn Resclution Format Select
w Virtual Channel 4
Scan Group
Channel Select
Sampling State Table ID
Channel Gain Table
Channel Offset Table
Add/Average Mode
Add/Average Count
Limit Clip Table Id

Value

Scan Group 0

AMNOOD

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion [Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMNO0Z

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 0

AMOOZ

Sampling State Entry 0

Disabled

Disabled

Disabled

1-time conversion [Mormal Conversion)
Dizabled

12-bit Data Format

Scan Group 1

AMOOB

Sampling State Entry O

Disabled

Disabled

Dizabled

1-time conversion [Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

AMNOOE

Sampling State Entry O

Dizabled

Disabled

Disabled

1-time conversion [Mormal Conversion)
Disabled

2-6 ADC FSA /XD FSPaY 7445 L— 3 [2/4]

RO1AN6842JJ0111 Rev.1.11
2024.12.23

RENESAS

Page 13 of 85




KAWABRBHE—IDZFEL TR MILFIE Renesas Flexible Motor Control ') —XH

g_adc0 ADC Driver on r_adc_b

Settings Property

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

~ Virtual Channel 7

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

Malue

Scan Group 1

ANOZT

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversicn (Mormal Conversion)
Disabled

12-bit Data Format

Scan Group 1

ANOZE

Sampling State Entry O

Disabled

Disabled

Disabled

1-time conversicn (Mormal Conversion)
Disabled

12-bit Data Format

2-7ADC KSA /D FSPav 7445 L—3 3 V[3/4]
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Settings
APl Info

Settings
APl Info

Property

g_adc0 ADC Driver on r_adc_b

w Scan Group 0

Property

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

g_adc0 ADC Driver on r_adc_b

Value

gooooooDoooooooOoRIDOOa0

Enable Enable
Converter Selection ADCO
Start Trigger Delay 0

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

Value

w Scan Group 1

Self Diagnosis
External Trigger Enable
ELC Trigger Enable

~ GPT Trigger Enable

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

oooooooooooooDooEIODQ

Enable Enable
Converter Selection ADC1
Start Trigger Delay 0

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

B 2-8 ADC RS 4 /XD FSPaI Y745 L— 3 [4/4]
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g_timer3 Timer, Low-Power (r_agt)

Settings  Propery
APl Info w Commaon

Parameter Checking
Pin Output Support
Pin Input Support

w Module g_timer3 Timer, Low-Power (r_agt)

w (eneral
Mame
Channel
Mode
Pericd
Pericd Unit
Count Source

Cutput
Input

w Interrupts

Callback

Underflow Interrupt Pricrity

Value

Default (BSP)
Dizabled
Dizabled

g_timer3

0

() Periodic
30000

Raw Counts
PCLEE

[ rm_motor_speed_cyclic

Pricrity 10

K 2-9AGT KA /N\NDFSPa>v2749L—3ay
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g_timer0 Timer, General PWM (r_gpt)

Property

» Common

Settings
APl Info
Parameter Checking
Pin Cutput Support
Write Protect Enable
Clock Source
v Medule g_timerd Timer, General PWM (r_gpt)
w General
MName
Channel
Mode
Pericd
Pericd Unit
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PAWM mode)
GTICCA Output Enabled
GTIOCA Stop Level
GTICCE Output Enabled
GTIOCE Stop Level
Input
Interrupts
w Extra Features
w COutput Disable
COutput Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB Disable Setting
w ADC Trigger
w Start Event Trigger (Channels with GTINTAD cnly)
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request A Durin
Trigger Event A/D Converter Start Request B Durin
Trigger Event A/D Converter Start Request B Durin
w Dead Time
Dead Time Count Up (Raw Counts)
Dead Time Count Down (Raw Counts) (Channels with
v ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts)
w ADC Trigger (Channels with GTADTREE cnly)
ADC B Compare Match (Raw Counts)
Interrupt Skipping (Channels with GTITC only)
Extra Features

Value

Default (BSP)

Enabled with Extra Features

Disabled
PCLED

g_timerD

& 4

(5 Triangle-Wave Symmetric PWM

& s0

&) Microseconds

50
5 True
{5 Pin Level Low

) True

[Z) Pin Level High

POEG Channel 3
SetHi £
SetHi £

FD ER 0o
g3

=

{5 Enabled

2-10GPT RS A4/XDFSPaY 749 L—Y3 Y
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g_poeg0 Port Output Enable for GPT (r_poeqg)

Settings  Fropery
APl Info » Common
Parameter Checking
w Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
w Trigger
GTETRG Pin
GPT Cutput Level
Oscillation Stop
ACMPHS0
ACMPHS1
ACMPHS2
ACMPHS3
MName
Channel
v Input
GTETRG Polarity
GTETRG Moise Filter
v Interrupts
Callback
Interrupt Pricrity

Value

Default (BSP)

O 0OonooaoiR

_poegld

LR ¥

Active Low
PCLEBS32

g_poe_overcurrent
Pricrity O (highest)

® 2-11 POEG KSA /O FSPav 7445 L—> 3y
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2.2.4.2 RA4T1
(1). AID 31> /3—%(ADC12)

UMRER. VEER. WHER., 8t YES. 1 oN\—2BREL. REEEEREZ. 220
AExYUE—F] TRAELFEFIUN—FIz7 M) AEER), ADEEE, v U TRBEYRAHEEFL
THFSETVET,

(2). EHEBNIERBAASZ 1< (AGT)
500 [us]f A —N\LAATELTHERALES,

(3). SRAPWM %24 < (GPT)
FrrIL1, 2. SO PWMEAFHEE—FZFEALT. Ty F2A LGEOHEDZETVET,

(4). GPTHA— 7Y+ Ty koA R—T )L (POEG)

BEREHEF (GTETRGB IHF® Low LAJLIEHEE) (X PWM HARFENM 4 D E—4F U RIREEIZ L
ESC IR

WAL Cormon Stacks
L -
2-12FSP X% v 7 2KK
g_adc0 ADC (r_adc)
Sentings JOrTy |
w Common
AR ot Parameter Checking Default (B39
v Module g_adcd ADC (r_adc)
v GEnera
Namea g_adcd
Lirut 0
Resalutscn y 12-B11
Alwgnment & Right
Chear after read On
Mode Sangle Scan
Double-tngger Disabled
Input
w IefTups
Nomal/Group A Tngger GPT1 COUNTER UNDERFLOW (Underflow)
Group B Tngger Disabled
Group Pronty (Valid anly in Group Scan Mode) Group A cannol imefrupt Group B
Callback rrn_meator_driver_cyclic
Scan End Intermupt Pricnty Pricnty 5
Scan End Group B Irtedrup Preoaity Disabled
Window Compare A Inferrupt Priosity Disabled
Window Compare B Imterupt Prionty Disabled
Extra
2-13ADC RS A ADFSPa v 74 J L— 3 V112
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g_adc0 ADC (r_adc)

]

ToIF4
~ Module g_adc0 ADC (r_adc)
General
w Input

w Channel Scan Mask (channel availability varies by MCU)
Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel &
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Temperature Sensor
Voltage Sensor

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

Settings
APl Info

O0O00O0OD0DO0OD0D0OD0DO0OO0OO0OROO00O0O0D0O0D00OREEDIRRR

» Sample and Hold Channels (Available only on selected MCUs)
Channel 0
Channel 1
Channel 2
Sample Hold States (Applies only to channels 0, 1, 2)
Window Compare
Add/Average Count ta) Disabled
Reference Voltage control (&l VREFHO/VREFH

TRNE

K 2-14 ADC KSANDFSPaY I 44 L—3 3 V[2/2]
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g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
AP| Info | ¥ Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Channel 0
Mode & Periodic
Penod 500
Penod Unit Microseconds
Count Source PCLKB
Qutput
Input
v |ntermupts
Callback o rm_motor_speed_cyclic
Underflow Interrupt Priority Prionty 13

X 2-15 AGT KSA /XD FSPa>v o445 L—ay
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g_timer0 Timer, General PWM (r_gpt)

Settings JORT4 i
~ Common
AP Info Parameter Checking Default (BSP)
Pin Qutput Support Enabled with Extra Features
Write Protect Enable Disabled
Clock Source PCLKD
~ Module g_timerQ Timer, General PWM (r_gpt)
w General
Name g_timer0
Channel @1
Mode (a) Tnangle-Wave Symmetric PWM
Period @ 50
Period Unit (&) Microseconds
v Output
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode) 50
GTIOCA Output Enabled (i) True
GTIOCA Stop Level (&) Pin Level Low
GTIOCB Qutput Enabled (&) True
GTIOCE Stop Level {a) Pin Level High
Input
Interrupts
w Extra Features
w Qutput Disable
» Output Disable POEG Trigger
POEG Link POEG Channel 1
GTIOCA Disable Setting Level Low
GTIOCB Disable Setting Level Low
v ADC Trigger
~ Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A Dunng Up Counting O
Trigger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Converter Start Request B During Up Counting (]
Trigger Event A/D Converter Stamt Request B During Down Counting O
v Dead Time
Dead Time Count Up (Raw Counts) (w 200
Dead Time Count Down (Raw Counts) (Channels with GTDVD only) (&) 200
w ADC Trigger (Channels with GTADTRA only)
ADC A Compare Match (Raw Counts) 0
~ ADC Trigger (Channels with GTADTRB only)
ADC B Compare Match (Raw Counts) 0
Interrupt Skipping {Channels with GTITC only)
Extra Features (s) Enabled
+ Pins
GTIOC1A P409
GTIOC1B P408

2-16 GPT KRS A4/ XD FSPaY 749 L—Y 3y
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g_poegl Port Output Enable for GPT (r_poeg)

v Module g_poeg0 Fort Output Enable for GPT (r_poeg)

Settings FOItT4
~ Common
AfLinio Parameter Checking
w General
~ Tngger
GTETRG Pin

GPT Qutput Level
Oscillation Stop
Mame
Channel
w |nput
GTETRG Polarity
GTETRG Noise Filter
v Interrupts
Callback
Interrupt Priority

-]

Default (BSP)

4]

O
O
g_poegl
1

Active Low

PCLKB/32

g_poe_overcurrent
Priority O (highest)

® 2-17 POEG KSA /O FSPav 7445 L—> 3y

RO1AN6842JJ0111 Rev.1.11
2024.12.23

RENESAS

Page 23 of 85




KAMBEE—F DFEL U H AT bILHIE

Renesas Flexible Motor Control &!) — X F

2.2.4.3 RA6T3
(1). AID 31> /3—%(ADC12)

UEEHR. VHEER. WHEER.

FELUHES. A N—2BREE. NGREEEREZ.

r~vgn

AEx Y UE—F] TAELETUN—FDzT7 ) HEFEA), ADZEHIZ, v ) 7RIV AHEESHL

TEESETLET,

(2). EHEBNIERBAASZ 1< (AGT)
500 [us]f A —N\LAATELTHERALES,

(3). RAPWM%A 1< (GPT)

FrrIL1, 2. SO PWMEAFHEE—FZFEALT. Ty F2A LGEOHEDZETVET,

(4). GPTHA— 7Y+ Ty koA R—T )L (POEG)

BEREHEF (GTETRGB IHF® Low LAJLIEHEE) (X PWM HARFENM 4 D E—4F U RIREEIZ L

F9,

S -
| e for P (1 ‘ L i

2-18 FSP R % v U £FK

| g_adc0 ADC (r_adc)

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

Name

Unit

Resolution

| Settings
APl Info

Alignment
Clear after read
Mode
Double-trigger
Input
v Interrupts
Normal/Group A Trigger
Group B Trigger
Group Prionty (Valid only in Group Scan Mode)
Callback
Scan End Interrupt Pnionity
Scan End Group B Interrupt Priority
Window Compare A Interrupt Priority
Window Compare B Interrupt Priority
Extra

Value

Default (BSP)

g_adc0

0

4 12-Bit

+ Right
On

Single Scan
Disabled

GPT1 COUNTER UNDERFLOW (Underflow)
Disabled

Group A cannot interrupt Group B
rm_motor_driver_cyclic

Prionity 5

Disabled

Disabled

Disabled

2-19 ADC FSA/XDFSPaY 7445 L— 32 [1/2]
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g_adc0 ADC (r_adc)

Settings Property Value
Ablinio Module g_adcd ADC {r_adc)
» General
w [nput
w Channel 5can Mask (channel availability varies by
Channel 0
Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8
Channel 9
Channel 10
Channel 11
Channel 12
Channel 13
Channel 14
Channel 15
Channel 16
Channel 17
Channel 18
Channel 19
Channel 20
Channel 21
Channel 22
Channel 23
Channel 24
Channel 25
Channel 26
Channel 27
Temperature Sensor
Voltage Sensor
» Group B Scan Mask (channel availability vanes by
Addition/Averaging Mask (channel availability va
v Sample and Hold
w Sample and Hold Channels (Available only on

D00D0DO0O0O00D00D0O0OROC0OO0OO0000DRERDERE

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

» Extra

E 2-20 ADC KSA /XD FSPa>v 7445 L— 3 [2/2]
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g_timer3 Timer, Low-Power (r_agt)
Settings Property Value
AP| Info | ¥ Common
Parameter Checking Default (BSP)
Pin Qutput Support Disabled
Pin Input Support Disabled
v Module g_timer3 Timer, Low-Power (r_agt)
v General
Name g_timer3
Channel 0
Mode & Periodic
Penod 500
Penod Unit Microseconds
Count Source PCLKB
Qutput
Input
v |ntermupts
Callback o rm_motor_speed_cyclic
Underflow Interrupt Priority Prionty 13

® 2-21 AGT FSA/NNDFSPa>v 7445 L—>3y
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g_timer0 Timer, General PWM (r_gpt)

Settings Follvel
v Common
AL info Parameter Checking

Pin Output Support
Write Protect Enable
Clock Source
w Module g_timer0 Timer, General PWM (r_gpt)
~ General
Name
Channel
Mode
Period
Pericd Unit
v Qutput
Custom Waveform
Duty Cycle Percent (only applicable in PWM mode)
GTIOCA Output Enabled
GTIOCA Stop Level
GTIOCE Output Enabled
GTIOCE Stop Level
Input
Interrupts
~ Extra Features
w Qutput Disable
Output Disable POEG Trigger
POEG Link
GTIOCA Disable Setting
GTIOCB Disable Setting
~ ADC Trigger
~ Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A Dunng Up Counting
Trigger Event A/D Converter Start Request A During Down Counting
Trigger Event A/D Conwerter Start Request B During Up Counting
Trigger 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)
ADC Trigger (Channels with GTADTRE only)
ADC B Compare Match (Raw Counts)
Interrupt Skipping (Channels with GTITC only)
Extra Features

<

£

~ Pins
GTIOC1A
GTIOC1B

&

Default (BSP)

Enabled with Extra Features
Disabled

PCLKD

g_timerQ

81

(&) Triangle-Wave Symmetric PWM
& 50

(4] Microseconds

50

4l True

&) Pin Level Low
3 True

4 Pin Level High

POEG Channel 1
Level Low
Level Low

3 Enabled

P409
P408

B 2-22 GPT R4/ \DFSPa> 749 L—3 >

g_poeg0 Port Output Enable for GPT (r_poeg)
J0/571
w Common
Parameter Checking
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
v General
~ Trigger
GTETRG Pin
GPT Qutput Level
Oscillation Stop
Name
Channel
~ Input
GTETRG Polarity
GTETRG Noise Filter
v Interrupts
Callback
Interrupt Priority

Settings
API Info

fE

Default (BSP)

00R

_poeg0

- 0

Active Low
PCLKB/32

g_poe_overcurrent
Priority O (highest)

2-23 POEG FSA4 /XD FSPaY 7445 L—>3 Y
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2.2.4.4 RA8T1
(1). AID 31> /3—%(ADC12)

UMER. VHEER. WHER. FBtUYES. 1 V-4 BRERE. REGEERREZ.

r~vgn

AEx Y UE—F] TAELETUN—FDzT7 ) HEFEA), ADZEHIZ, v ) 7RIV AHEESHL

TEESETLET,

(2). EHEBNIERBAASZ 1< (AGT)
500 [us]f A —N\LAATELTHERALES,

(3). RAPWM%A 1< (GPT)

FrYRIL5 2. SO PWMEAFHEE—FZFEALT. Ty F2A LGEOHEDZTVET,

(4). GPTHA— 7Y+ Ty koA R—T )L (POEG)

BEFREHEF (GTETRGA IHF® Low LAJLIEHEE) (X PWM HARFENM 4 VE—4F U RIREEIZ L

F9,

uuuuuu

2-24 FSP R % v U £FK

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

MName

Unit

Resolution

Settings
APl Info

Alignment
Clear after read
Mode
Double-trigger
Input

~ Interrupts
Normal/Group A Trigger
Group B Trigger

|

Default (BSP)

g_adc0

0

12-Bit
Right

Off

Single Scan
Disabled

Software
Disabled

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

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

rm_maotor_driver_cyclic
Prionity 5
Disabled
Disabled
Disabled

2-25ADC FSA /XM FSPaY 7445 L—< 3 U[1/4]
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g_adc0 ADC (r_adc)
il
w Input

Settings
APl Info

v Channel Scan Mask (channel availability varies by MCU)

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

00000000000 RODO0000000RRALED00REER

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

~ Sample and Hold

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

Channel 0
Channel 1
Channel 2

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

REQOF

2-26 ADC FSA/AMFSPaY 7445 L—< 3 [2/4]

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

Settings
APl Info

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

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

|

Default (B5P)

g_adc1

1

12-Bit
Right

Off

Single Scan
Disabled

Software

Disabled

Group A cannot interrupt Group B
NULL

Disabled

Disabled

Disabled

Disabled

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

Settings
APl Info

w Channel Scan Mask (channel availability varies by MCU)

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

Oooooo00oDO0O0DO0O0ROO0O0O0O00O0O0D0DOOO0OOFROOO0ON

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

v Sample and Hold

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

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

2-28 ADC FS A /1AM FSPa YT 17 L—3 3 U[4/4]

g_timer3 Timer, Low-Power (r_agt)

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

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

&

Default (B5P)
Disabled
Disabled

g_timer3

AGT 16-bit

0

&) Penodic
500
Microseconds
PCLKB

4 rm_motor_speed_cyclic
Priority 10

2-29AGT RSA4/IXDFSPaY 749 L—Y 3y
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g_timer0 Timer, General PWM (r_gpt)

Settings ‘méﬁ'-f &
v Common
ARlirfe Parameter Checking Default (BSP)
Pin Output Support Enabled with Extra Features
Write Protect Enable Disabled
~ Module g_timer0 Timer, General PWM (r_gpt)
w General
Name g_timer()
Channel @S
Mode (&) Triangle-Wave Symmetric PAVM
Period & 500
Period Unit (& Microseconds
3 Output
Input
Interrupts

w Extra Features
~ Qutput Disable
Output Disable POEG Trigger

POEG Link POEG Channel 0
GTIOCA Disable Setting SetHiZ
GTIOCB Disable Setting SetHiZ

~ ADC Trigger
w Start Event Trigger (Channels with GTINTAD only)
Trigger Event A/D Converter Start Request A During Up Counting m}
Trigger Event A/D Converter Start Request A During Down Counting O
Trigger Event A/D Converter Start Request B During Up Counting O
Trigger Event A/D Converter Start Request B During Down Counting O
Dead Time (Value range varies with Channel)
ADC Trigger (Channels with GTADTRA only)
ADC Trigger (Channels with GTADTRE only)
> Interrupt Skipping (Channels with GTITC only)
Extra Features (&) Enabled

2-30GPT KSA4 /XD FSPaY 749 L—Y3 Y

g_poeg0 Port Output Enable for GPT (r_poeg)

Settings TEIéT:T'—r i
v Common
- Parameter Checking Defauit (BSP)
v Module g_poeg0 Port Output Enable for GPT (r_poeg)
w General
« Trigger
GTETRG Pin
GPT Qutput Level O
Oscillation Stop a
ACMPHS0 O
ACMPHS1 O
Mame g_poegl
Channel 0
~ Input
GTETRG Polarity Active Low
GTETRG MNoise Filter PCLKB/128
~ Interrupts
Callback g_poe_overcurrent
Interrupt Priority Priornity 0 (highest)

2-31 POEG FSA4 /XD FSPaY 7445 L—>3 Y
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23 VI b9 TER

2.3.1 JYIRDTT7 - J74ILERK
YIRDZT7DIANTETFAIEREZTEIZRLET,

R2-7TVIT FOTT7 7+ ILFHER[1/2]

THI Y$ITITHLE TJ74) e
g
ra_cfg HEBEROIAV T 4T
Ny S
ra_gen BERDL A2 K
EfE. A1 UBHE
ra arm CMSIS V—Ra—F
board R— FEERHER
fsp/inc/api bsp_api.h BSP API %
r_adc_api.h AD API %
r_elc_api.h(RA4T1,RA6T3,RA8T1 D H) elc API &
r_ioport_api.h I/O API EE2
r_poeg_api.h POEG API £%
r_three_phase_api.h 318 PWM API £
r_timer_api.h 24 APl E&
r_transfer_api.h T—A 8k API B &
rm_motor_angle_api.h A API B

rm_motor_api.h

E—4% APIES

rm_motor_current_api.h

EimHIE API E&

rm_motor_driver_api.h

E—F FSA4/NAPIE
=

rm_motor_inertia_estimate_api.h

13— v HE API E
=

rm_motor_position_api.h

RIEHIE APl E&

rm_motor_return_origin_api.h

[RE1EIR API £

rm_motor_speed_api.h EE API B
r_adc_b.h(RABT2) r_adc.h(RA4T1,RABT3,RAST1) AD BB %
r_agt.h AGT BEEZ

r_elc.n(RA4T1,RAG6T3,RA8T1 D)

elc BhiEER

r_gpt_three_phase.h

3 PWMBEEES

r_gpth GPT BEE#
r_ioport.h /O B EE
r_poeg.h POEG B&EE %

rm_motor_current.h

BERHIHEEE R

rm_motor_driver.h

T2 FSAN\EEE
&

rm_motor_induction.h

FECLUVERE—4
RS E E &

rm_motor_position.h

i B HI RS EE &

rm_sense_induction.h

BEURE - BE
BENEREES

rm_motor_speed.h

REEEESR
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£28YIT Iz T7 I7AILEER22)]

T4 H$ITITHLE 274 e
LA
fsp/lib 4T3V 774
fsp/src bsp BSPBE:E T+ LA
r_adc_b/r_adc_b.c(RA6T2) AD R348
r_adc/r_adc.c(RA4T1,RA6T3,RA8T1)
r_agt/r_agt.c AGT K54\
r_elc/r_elc.c(RA4T1,RA6T3,RA8T1 D) elc K54\
r_gpt/r_gpt.c GPT FZ4 N\
r_gpt_three_phase/r_gpt_three_phase.c 3HEPWM K348
r_ioport/r_ioport.c 110 FZ 48
r_poeg/r_poeg.c POEG K34 /\
rm_motor_current/rm_motor_current.c BRGIE F S AN
rm_motor_current/rm_motor_current_library.h BREEHSATSY
AP| B2
rm_motor_driver/rm_motor_driver.c E—FRFSA4N
rm_motor_induction/rm_motor_induction.c FELYEFERET 4
N2 AN
rm_motor_position/rm_motor_position.c SIEFIE ~ S 4/
rm_motor_position/rm_motor_position_library.h EFEHS A TS
AP| B
rm_motor_sense_induction/rm_motor_sense_induction.c | EHE K5 A /\
rm_motor_speed/rm_motor_speed.c HEFIE S 4N
rm_motor_speed/rm_motor_speed_library.h HEFEHSATSY
API EE&
src | application/main mtr_main.h , mtr_main.c dA—H AL B

r_mtr_control_parameter.h

NS A —FEER

r_mtr_motor_parameter.h

E—RAINTA—AERE

application/user_interface/ics

r_mtr_ics.h ,r_mtr_ics.c

Analyzer Ul BS>&E R85k
&

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

Y—ILRBIESA TS
)

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

Y—ILVRBEREESR
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232 ETa—ILIERK

YILDIT7DED1—ILERER 2-32(2;RLET,

Application Layer
Main

mtr_main.c

User Interface Module

Set User Command to Buffer

Middle Layer
N
| Interface Module I
[ [ rm_motor_induction ]
Set Control Gain & Command
Control Module
~
[ rm_motor_ current ] [ rm motor speed ]
[ rm motor sense induction ] [ rm motor driver ] [ rm _motor position ]
\_ W,
§ Y

Set PWM duty
HAL Driver I '

. Get Voltage, Current & Angle/Speed
—

N\

LADCJ

Caar | [ar | [ rore |

Output PWM Signal

Get A/D Converter Data & Sensor Signal

MCU / Inverter

B 2-32 EC 12— )LER
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2.4

JYIRHYTTARY Y
RKORTLDY I bz 7EEREHKEZTEICRLET,

R29FELUHFAANY FILEHIEY T by 7EREH

1EH

kS

AR

R kLI

E— 4 HlEBAR/AZ1E

SW1DLANJLIZK Y HIE
# =% Renesas Motor Workbench i 5 A7

B FRAB L ERH

BHLY

ANEE

DC 24V

A0y YRR

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

v 1) 7 (PWM)REEE

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

TYREA L 2 [us]
il B £ (B RABT2: 50 [ps]
RABT3: 50 [ps]
RA4T1: 100 [us]
RAB8T1: 50 [us]
HIEE B GRE - 61E) RABT2: 500 [us]
RABT3: 500 [us]
RA4T1: 1000 [us]
RA8T1: 500 [us]
[B] 875 5 6 B CW : 0 [rpm] ~ 4000 [rpm]
CCW : 0 [rpm] ~ 4000 [rpm]
B S EEEE board_ui B

VR1 2k 2154
ESIEFE : —180 E~180 &

ics_ui B
REEMEARICEDIMETA T 71 ILES

S EFIE : —32768 E~32767
QUM SRBEILEE Si#{LL AL | Optimize more(-02) (¥ 7 4 L M)

fREE= LR

LUTOWTIODOEEDE. E—2FEEBE N6 RN)EETV T4 71295
1. ZHEDEF 3.82(=1.8*sqrt(2)*1.5) (RABT2)
3.54(=1.67*sqrt(2)*1.5) (RA4T1,RA6T3,RA8T1) [A] % i2:8
(BRI EHA TEEAR)
2.4 VN—2 BREEH 60 [VIZBB(ERHHRELY TER)
3.4 N—FBREEH 8[VIRE(BERHIHE L TEER)
4. EIERERE A 4500 [rpm] % (BB (EFHI 1 FE 4 TBE1R)

SR D DBEFRIRHIES ZRH L =156, PWM H A% F % Low HAIZT B
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25 FYAHEBTIREL
AURTLTHEALTVREYAH EBEIRME TRISRLET,

x 2-10 & Y A B FEIREL

B Y A BEE Uk
L)L
15 Min
14
13
12
11
10 AGTO INT
R IR Y IA A ANTE
9
8
7
6
5 ADCO ADIO(RABT?2)
ADCO SCAN END(RA4T1,RA6T3,RA8T1)
AD ZH5E T B Y A (BIFRHIEE Y A HALIE)
4
3
2
1 v
0 POEG3 EVENT(RA6T2) POEG1 EVENT(RA4T1,RA6T3)
Max POEGO EVENT(RAST1)
BEREEEYAH
Allocations
Interrupt Event ISR
0 POEG3 EVENT (Port Output disable interrupt D) poeg_event isr
1 AGTOINT (AGT interrupt) agt_int_isr
2 ADCO ADIO (End of A/D scanning operation(Gr.0)) adc_b_adio_isr
2-33RA6T2FSP &EIYAAa> T4 L—23a Y
Allocations
Interrupt Event ISR
0 AGTO INT (AGT interrupt) agt_int_isr
1 ADCO SCAN END (A/D scan end interrupt) adc_scan_end_isr
2 POEG1 EVENT (Port Qutput disable interrupt B) poeg_event_isr
2-34 RAAT1/RABT3FSP EIYAA Y T4 L— 3 Y
Allocations
Interrupt Event ISR
0 POEGO EVENT (Port Output disable interrupt A) poeg_event_isr
1 AGTO INT (AGT interrupt) agt_int_isr
2 ADCD SCAN END (End of A/D scanning operation) adc_scan_end_isr
2-35 RABT1 FSP #|Y3A&# v T4 L—va Yy
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3. #lEY T by 7EEA
AR T LOFHEERICOVTHRALETS

3.1 HEAE
3.1.1 E—AEE/IFL
E—2DiEEN & F1EIE. Renesas Motor Workbench S D AN F=IE SWIMNSDAAIZE > THIEIL E
ERP
SW1IZIZARAR—FAE Y BTSN, Low' LRILDEZTREZ— RS v FHRBEINTUIVS & $IH;
L. "High'LRN LD EZFEE—REELTEHEHMLET

312 ADZ#:
(1). E—4EEREESE

E—HF DOEEREE IS EIX Renesas Motor Workbench ™5 DA D ZE =1L VR1 O AE(7 05 E) %
ADZEHT B EICE>TRELET ., ADEBRINEIX. UTORDELSIZ, BEREE NBIESEL
LTHEARALET,

x 31 BEREERSENEHRL
=
HE . Lt
(¥E51E : A/D ZHE)

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

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

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

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

(2). 41 oN—3BREXE

LUTDRDESICAVN—SBREEZHELET, TREDEHLBER - BEEHREEERIX PWM
FL)FERALET,

K324 N— I BREETOLHLL

Zifatt
(A YN—3 BHREE : AD ZiB)

I5H

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

(3). U, VH. WHER
UTORDESIZ, U, V. WHERZAEL. X7 bLEIEBICERLES . UH. WHOAZRAL
52v 2 MREBZBIRFBETY,
& 3-3U. V. WHERDOEHLL
it
(U#8. VH. WHRER : A/D ZHfE)

-8.25 [A]~8.25 [A] : 0000H~0FFFH *
B {E=(3.3V—1.65V) = (0.010hm x 20)=8.25A

IHH

UfE. V. WHER
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313 ZH

KORTLTIE, E=F~ADANBEIFNILABER (PWM) ITEX>TERLET, REDa21—ILT
[X. PWM Duty LkDEHFITWVET, £=. EEFAXRZLFS=-HIZ, TRZT--EXFE2HATEFE
ERS

(m XK ERR
MEUTDESIZERZLET,

%II

m_L
E

mEHE  VHESEEE B4V —SEREE

(b) ZEEANY MILEER

KAMEBREE—2DORY FLFITICENT, —RUICATEZDORBEEESEREZERIKRICERLET,
AN, FDFEFPWMERDE-ODEREE LTHERT S L. REICE—ZICHIMEINDBEEDA >
N—EBREEICHT I2EEFRRIBHEERETRK86.7[%|EH->TLEVWET, £2T, TRk
HEIELSICRHEEETENRRELR/MEOFHELZELEL. ThOEZEHETESTENSHELIZLD
FERBELTHEALEY, TOHRER. EREROKRKIRIBIEV I2ELAY . ERBEEEZOEFIZEEF

BAEIF100[%]EHY EFT,
|4 1
=V, |+AV |1
v, 1

¢ AV = —memin G = max{Vy, Yo, Yok s Vinin = min{Vy, Vy, Ky}

Vo VoV - UV,W BB EIES B
VvV, PWM AR U VW HEEESEZERK)

RIS

TREMZUTOLSICERLET,

VJ
E
m: B Vo PWMASRAMELE T E: A o — Z REEE

m:
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3.1.4 KEEH

RIVIZEKVRATLIZEITHREEBHERLET. Y2 TNLTOT S LTHE,

BEEELFET,

F'SYSTEM MODEJ =& Y4k

POWER ON/
RESET

e

SYSTEM MODE

[ERROR EVENT [RUN EVENT]

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

BN FEELHERAANY MLHEIEY T bz 7 DREBHE

(1) SYSTEM MODE

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

—d—O
(2) EVENT

% SYSTEM MODE HIZ EVENT AF4 T 5 & . £D EVENT [>T, YR TLBEKENK 34
FORDKIZEBLET ., BEEVENT ORLEZERITRELYET,

# 3-4 EVENT —&

AR A

REER

STOP

A BEICKYRELET

RUN

A—H—BEICKYREELFES

ERROR

VATLNEREERH LI EEITRELFET

RESET

A BEICKYRELET
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3.1.5 REVAE
YTV T R 7 OREHEATER 3-2, BI3-3ITRLET,
[MOTOR_SENSE_INDUCTIVE_MODE_INIT]E— K T##1t. [MOTOR_SENSE_ INDUCTIVE
_MODE_BOOT]E— R TH##IFHI- & 2HAMEDMH. [MOTOR_SENSE_ INDUCTIVE
_MODE_DRIVE]E— FTARY hMLFIEHARIBINES ., dBER. qEHER. RE. HETNTLDIERE

EFEHEITBEISHICEL>TE—FKE#aFA—ILLTULET,

RUN MODE | V070788

1 reference status

B con | H
\joTOR SPEED_D_UF

I, reference status

R_SPEED_IQ_ZERO_CONST

Speed reference status

MOTOR_SPEED_SPEED_ZERO_CONST

MTR_SPEED_SPEED_CHANGE

14 reference[A]l A

com_f4_ol_ref_id

0
I, reference[A]l A

0

Speed reference
[rpm]

170 control

speed PI output

[s]

[s]

Reference speed

0

ref_speed =0

[s]

32FBBEUHFERAANY MLHEIEIY T b 7 OIRBHIEHAS (G HIE)

MOTOR SENSE TND ™}
RUN MODE : crive wope wiT_i

MOTOR_SENSE_ INDUCTIVE _MODE_BOOT

MOTOR_SENSE_ INDUCTIVE _MODE_DRIVE

14 reference status

I, reference status

MOTOR SPEED ID_UP {MOTOR 00! "2;;}?: e MOTOR SPEED JD_CONST MOTOR SPEED JD_ZERO_CONST
MOTOR SPEED IQ_ZERO.CONST MOTOR SPEED JQ_SPEED_P1OUTPUT
MOTOR SPEED_ POSITION_CONTROL

Speed reference status

MOT OR SPEED_SPEED ZERO_CONST

Position reference status

MOTOR POSITION_STEADY STATE

MOTOR POSITION_TRANSITION_STATE

14 reference[Al A

com_f4_ref_id
=0 control Is]
0 —>
I reference[A] A
speed PI output
[s]
0 —— —>
Speed reference
[rpm]
[s]
0 —>
Position reference
A
[degree]
Position
[s]
0 >

33FBEUYFEAANY LY T b 2 7 DWRBHERE (G E HI#E)
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3.1.6 fEERENIER (EEEHKAN)

YUTWYIT I T7 TR, ADShE-BRFREICH L TEEZEEL THERAH C L ITEREEZERT
SEENRESINATUVEY,

MOTOR_POSITION_STEADY_STATE MOTOR_POSITION_STEADY_STATE
ul_state_pos_pf { MOTOR POSITION TRANSITION STATE | MOTOR_POSITION TRANSITION STATE
ul_pos_ref mode MOTOR POSITION CTRL TRAPEZOIDAL MOTOR_POSITION_CTRL TRIANGLE
1
Speed |
A e o o e e o e e e i o o e e e e o o o -

com_f4_max_speed_rpm

<
<

P

Constant Speed Time[s]
»
>
Reference ‘E /
Position i
Position & p com_$2 ref position_deg
:)- com_s2_ref pbsition_del
| “ >
i com_u2_interval_time Time[s]
| ;
MOTOR_POSITION_CTRL_TRIANGLE : f4_accel_max_speed * f4_accel_time >=f4_pos_dt_rad

MOTOR_POSITION_CTRL_TRAPEZOIDAL : f4_accel _max_speed * f4_accel_time < f4_pos_dt rad

34 MEBERETEDCERE=ZAK. EREDEEETE

B2 & LIS IZ Renesas Motor Workbench ™S5 UL TDEHZEZANT S T, MBHEGELATRELIES
EEZERTHENTEZET,

- INEBERS (com_f4_accel _time)
- BKEE (com_f4_max_speed _rpm)
- BESSER (com_u2_interval_time)

ERE & MERFFEN D ROBENMRFEORKEEL Y HREVGEIC, ERKOEEESEELTY
F9,

RO1AN6842JJ0111 Rev.1.11 Page 41 of 85
2024.12.23 RENESAS



Renesas Flexible Motor Control &!) — X F

FEE AT ~ILFIE

i

AHEBERPE—FD

K

HEEE
YUTINYT Rz TISE

3.1.7

DEILAERRORENCEEFRZEZREHLTLET,

HORHEIC

B

tEAE

EER

1
1
1
||||||||||||||| L —_—— —
:
1
1
|||||||||||||| L .
1
“
IIIIIIIIIIIIIII i —_——
1 1
Wl
€
S 1
i
2]
) =
£ g
5 w3 °
e & m
i oH
R &
s H 5
® 3

Frfils]

BORE)/(1tERF

(2

E— 47 [AlE5RE [rad/s]

FELUYICKHRERER

X 3-5
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318 FECLUHYDREMHLE
BTNV I Iz 7 REFEL U YOHANEHES 2HEZABLTLET, sinf§5 & cos E5A LA
EZRETHBE. toHHAOA Ty FOTA Y, SEOELDENBERELLGYFET . Kl TO

TS5 LTI, oY HEANEHET SHEEEFERATEET, ¥4 VHEOBEEX 3-6 (T:RL. SIABMHEDSE
SERE3-7TIZRLET,

2 sin signal befare gain correction

. . . sin signal after gain correction
05 signal before gain correction

= 05 signal after gain correction

-

before normalization

toffset erydr
offsetérror

before riohgalization offset error = 0

Sensor output[V]
(=]
Sensor output[V]
(=]

0 90 180 270 360 0 90 180 270 360
Angle[deg.] Angle[deg.]
()71 VHIERIRHES A A —D (b)7 A4 VHERBRHESA A —2

36 7THATHADT A UHERR

sin signal before phase correction sin signal after phase correction

e c0s signal before phase correction

= 05 signal after phase correction

Sensor output[V]
o

Sensor output[V]
o

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

3-7 7H O H AN ESZ

UV HABEREZEDIC LGS, PERBRBFICE YOEAT -2 RBREBEZITNET, BREL
FT—3&ICYI MV 7 THERBZEER L, tUoHHANCAEZERT ARICERALET, oY
DHAT—2BEF—TUL—THETRIF/LET . T 2RBRUHENIO—ERLET.

FHEREDES - BDITRS T, WWBRICEFMBEETV. TORKICRELE-EOYOAEZ0EL
BALOIMEZITLETY,
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< WERS—F >

|
BEMEAMRE
|
F—TUN—TBIETT SIS
|

TAHIEER H

RARHIE AT —2ES

LA T B
|

HIET—5*E

S

3SREFIANEIO—F¥r—F
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3.1.9 {RiEHEE
RORTFLTIE, UTOIS—RKEEZHL, TAENOERICRAEIEELTEELTLET, REKEE
[CRAH A RETEMEITE 3-5EBBLTLESL,

ﬁ?&uﬁl —FN—=FDITRUVVI VI THATRESNET,
N—FOz7hoDREFILES GBERBKRE) I2&Y . PWMHEDiHEF % Low HAKREICLET,

if: ﬂf-Eumja"ﬁ?EﬂEﬁ'C U*H V*E W*E@E,ﬁ’éﬁ*ffﬁb EE.IJIL (lﬂﬁauu.') SV Ffﬁi’ﬁﬁ) E*ﬁﬂj L=
I, BREFELELFEYT (VI bV 7HEH) .

I\]|

ﬁ EI7—
ﬁﬂ%f(/ﬁ—@ﬂﬁaié?ﬁb BEE GBAEXY Iy MEZEB) #HRHELEFIC, B
é%ibiio FU\Jhﬁwﬁﬁﬁﬁwﬁhﬁwkﬁ%i%be SELIZETT,

- EEETS—
BEEEEREAMTA VN BRETZERL. BEE BEXY Iy MEZTE-5E) ZRELL
B, RRFLELET, BEEE) I v MEFRHEEROEREOREFZEE L TRELETY,

- BERELS —
EEnEEEREP CEEZEMRL, EEY I Y MEFZBBLEEE, BRAELELET,

&35 B VRAT LIREMAERERE

I5— RRE ESfR A A
o BERYI Y b 3.82(RABT2) | .
=S - == 32s 25N [E
BRAL T & [A] 3.54(RA4T1,RA6T3,RA8T1) R E
BEEY I Y b
BEETS— |oREYVSY 60 | BFHIEEL
fi& [V]
EEEY I v k
EEETS— | )R 8 | EBmsImEL
& [V]
rREI|FEEYIY ME .
@& 2 EE S HE 4500 | BFHIEES
7— [rpm]
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3.1.10 AD YA
AD Y HERXT YT —TDERAZIVTERLET,

Timer start

Carrier cycle

Motor control routine

Scan 0
AD conversion

Scan 1 Scan 1
AD conversm\‘l AD comversion )

< 50us >

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

AD conversion

I Scan 1

ADC trigger
from GPT

Scan 0
AD conversion

Motor control

Scan 1
\‘I AD conversion

ADC trigger
from GPT

Motor control

K39AD Y HRAZIUYT

Timer start

Carrier cycle

Motor control routine

Scan 0
AD conversion

Scan 1
AD conversion

” 50us >

ADC trigger
from GPT

Motor control

100us

Scan 0
AD conversion

Scan 1
AD conversion

ADC trigger
from GPT

Motor control

X 3-10AD k) HAZ A 225 (1 E/MEEIZ)
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3.2 BFBELIUYFERAANY MILEIEY 7 oo 7R
FELUHFERANY MLAIEOFIE IOy Y RERLET,

Speed/Position Interrupt

Process .
(w_reference, Carrier Interrupt Process
.'“ . O "‘. ig* + vt v,
H ? ;;';;"F'; ope S":Ied H PN d dq Vu | voltage | V4| PN 7
0 _reference : Do i* Current . A Vo v Vyy) cz;:ren Myl pwm { M
— H q Pl q V. Vi
{ > vf::ge UVW [P -sation [~ €
H H _
i an S Vgt oA Inductive
' Switch n sensor
Position 5 Position/Speed Loop Controller Decoupling
Profiling . Control 0
A o* L4
9 w* iq*] g ig v
i dq <€ sin/cos
signal
Iq iw
UVW[*
| w
Q O T |_ Angle
H Switch i signal
! Position/Speed | 0 detection

Loop mode

-1 BEEUHFEAANY MLFEIHBRR IOy Y
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x 3-6 BARHIEEALS Y AABBAERITER—K(1/4)

TJ774IL%A

E#4

SIEREE

mtr_main.c

mtr_callback_event

A7 : (motor_callback_args_t *) p_args
[ A=y YBEBINT A =2 T—4
Hh:aL

E—A2HlEa—ILNy U B

rm_motor_induction.c

rm_motor_induction_current_callback

A7 : (motor_current_callback_args_t *) p_args
1A=y VBB A—ET—4

Hh: &L

HEMEOH A ZERNEO
AAIZERE

RM_MOTOR_INDUCTION_ErrorCheck

AF : (motor_ctrl_t * const) p_ctrl / E— & &l EKR A >4
(uint16_t * const) p_error / E—4% T 5 —1&#k

H 0 fsp_err_t/ BABETHR

IS—FxIvYy

rm_motor_induction_copy_speed_current

A# : (motor_speed_output_t *) p_output / FEFIEIHE T —4
(motor_current_input_t *) p_input / ERHEA DT —4

HA: &L

BEHRAT—42ZERAARN
F—ARlzaF—

rm_motor_driver.c

rm_motor_driver_cyclic

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

E—AKS4/8a— LNy
RA%

rm_motor_driver_current_get

A7 : (motor_driver_instance_ctrl_t*) p_ctrl/ €E—% K54 /844 VR
2R

Hh: &L

AD £¥T—2 ZHiE (HE
& BHRER)

RM_MOTOR_DRIVER_FlagCurrentOffsetGet

A7 : (motor_driver_ctrl_t * const) p_ctrl / E—% K5 A /&S
RAUA

(uint8_t * const) p_flag_offset/ EfRA 7t v MEETET 754

H 1 fsp_err_t/ BAEETHR

BRA 7ty MEZAIE

RM_MOTOR_DRIVER_PhaseVoltageSet

A7 : (motor_driver_ctrl_t * const) p_ctrl / E—% K5 A /\&HEH#E S
R4

(float const) u_voltage / U 8 EE

(float const) v_voltage / V 18 EE

(float const) w_voltage / W ##EE

Hh o fsp_err t/BBETHE

PWM 7 1—7 « St HADMAE
EF—4£8E

rm_motor_driver_modulation

A# : (motor_driver_instance_ctrl_t *)p_ctrl/ E—% K54 /84 VR
2R

HAh: &L

PWM ZHDET
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x 3-7 ERHEEALRS Y AABBAERITER—F(2/4)

TJ774IL%A

E#4

SIEREE

rm_motor_driver.c

rm_motor_driver_mod_run

A7 : (motor_driver_instance_ctrl_t *) p_ctrl/ E—4% K54 /N4 VR
B

(const float *) p_f4_v_in/ ANW=HEE

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

ANZRBE (1A K—3)
MEF1—F 4 HA D LER
u

rm_motor_driver_set_uvw_duty

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

(float) f_duty u/UET21—F4

(float) f_duty v/V#BT1—F 1

(float) f_duty w/WHFTa1—F«

HA o fsp_err_t/BAETHER

PWM F1—7 1 5%

RM_MOTOR_DRIVER_CurrentGet

A7 : (motor_driver_ctrl_t*const)p_ctrl/ E—2 FS4/Na> kA—
navy

(motor_driver_current_get_t * const) p_current_get / BRi§ 7 —4

HA : fsp_err_t/ BAMETHER

HER. Vdc. Va_max T—4
EEE

rm_motor_current.c

rm_motor_current_cyclic

A7 : (motor_driver_callback_args_t *) p_args
[A=Ny VBRI A= T—4

HA: Gl

ERHIEE

RM_MOTOR_CURRENT_ParameterSet

A7 : (motor_current_ctrl_t * const) p_ctrl / ExFRHIEHEE AR A >4
(motor_current_input _t const * const) p_st_input/ 4 > 7w FEFR
T—4

H 0 fsp_err_t/ BARETHR

BREEMANT—5 £5HE

RM_MOTOR_CURRENT_CurrentSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFE &I fEE AR A 24

(motor_current_input_current_t const * const) p_st_current/ 1 > 7w
FEHRT—4

(motor_current_input_voltage_t const * const) p_st_voltage / 1 > 7
FEET—%

H 1 fsp_err_t/ BAHETHR

diqg MDEREBEENDT—4 %

RM_MOTOR_CURRENT_CurrentGet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFE &I fEE AR A 24
(float * const) p_id / Bx#8 L= d IERA~ADRS >4

(float * const) p_iq / Bi#% L= q ®AER~DRA >4

HAH o fsp_err_t/BEAETHE

d/q BER € BRIF

motor_current_transform_uvw_dq_abs
A7 : (const float) f_angle / Bl#&fE
(const float *) f_uvw / UVW #87R4 >4
(float *) f_dq/ dq ERA >4

Hh: Gl

UVW — dq BEARZE R (X £ 1)
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x 3-8 BARHIEEALZ Y AABBAERITER—E(3/4)

TJ774IL%A

E#4

SIEREE

rm_motor_current.c

motor_current_angle_cyclic
A 71 : (motor_current_instance_t *) p_instance / A Y A A VR

HAh: L

BERHHOBRHABEICE TS
AEEETOEX

RM_MOTOR_CURRENT SpeedPhaseSet
A7 : (motor_current_ctrl_t * const) p_ctrl / ExFHIEHEE AR A >4
(float const) speed / EI%55% &

(float const) phase / {18

H 1 fsp_err_t/ BARETHR

EREELO—F BT —4
EERTE

RM_MOTOR_CURRENT_CurrentReferenceSet

A7 : (motor_current_ctrl_t * const) p_ctrl / EFRHIEHEE AR A >4
(float const) id_reference / d BHEFRIES

(float const)iq_reference / q AEFRIES

H 1 fsp_err_t/ BARETHR

RM_MOTOR_CURRENT_PhaseVoltageGet

A7 : (motor_current_ctrl_t * const) p_ctrl / ExFRHIEHEE AR A >4
(motor_current_get_voltage_t * const) p_voltage / RIGEET—4
H 0 fsp_err_t/ BAHETHR

REShIHEEERE

motor_current_pi_calculation

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

HAh: &L

BRI LAY FEER
DERRNY PO HAEBE
Ry MLVEEHE

motor_current_pi_control
A 71 : (motor_current_pi_params_t *) pi_ctrl / Pl §l{#l/X5 A —%
H 7 : float / Pl I HiE

PI i

motor_current_limit_abs

A7 : (float) f4_value / 2 —4° v FDIE
(float) f4_limit_value / #IBR{E

H A : float/ #IB L1-fE

HEHE D IR

motor_current_decoupling

A7 : (motor_current_instance_ctrl_t *) p_ctrl / EFHIEA VA5 >
A

(float) f_speed_rad / [E$53EE

(const motor_current_motor_parameter_t *) p_mtr/ E—2 /N3
*A—8

Hh: Gl

FETF i HIHE

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

BEAY MILOFIR
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x 3-9 BRHIEEALZ Y AABABAERITER—K(4/4)

TJ74ILA

E#4

SIEREE

rm_motor_current.c

motor_current_transform_dq_uvw_abs
A A : (const float) f_angle / M5 E
(const float *) f dq/dq &1 > 4%
(float *) f_uvw / UVW #87RA >4
HA: AL

dq — UVW EEAR (X £ 1)

librm_motor_current.a

rm_motor_voltage_error_compensation_main

A7 : (motor_currnt_voltage_compensation_t *) st_volt_comp / &£
REMET—4

(float *)p_f4_v_array/ J 77 L REIE

(float *)p_f4_i_array/ ') 72 7 L > A B

(float) f4_vdc / BHEEE

HA AL

BEREME

rm_motor_sense_induction.c

RM_MOTOR_SENSE_INDUCTION_FlagPiCtriSet
A7 : (motor_angle_ctrl_t * const) p_ctrl / BEHIEEEARA V45
(uint32_t const) flag_pi / Pl #l##1=TH 754

M fsp_err_t/ BAEETHR

PIHIEIETD 75T 2&E

RM_MOTOR_SENSE_INDUCTION_AngleSpeedGet
A7 : (motor_angle_ctrl_t * const) p_ctrl / & EE S H#EE KRS 2
(float * const) p_angle / BET—%4

(float * const) p_speed / ‘EET—4

(float * const) p_phase_err / ii#Hi2E T —4

M fsp_err t/ BASKEITHE

O—42 DOHEEEEEEZR
&

(BIHERET — 2 [FIGHESE
BA)

r_gpt_three_phase.c

R_GPT_THREE_PHASE_DutyCycleSet
A7 : (three_phase_ctrl_t * const) p_ctrl / =84 1 < Fl{#EE AR
1%

(three_phase_duty_cycle_t * const) p_duty_cycle / ET 1 —7T o
TA4IIIL

HA: fsp_err t/BESETHR

BRAIDT2a—T4H4Y
JLEERE
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x 3-10 REFHEHREE Y AHBEBARTER—F(1/2)

H A uint16_t/ ZHE

T74IL% %4 LT R
mtr_callback_event E—AHEa—IL/ Ny Y B
A7 : (motor_callback_args_t *) p_args
[ A=y VBN A—2T—4
mtr_main.c Hh: &L
get_vr1 VR1 M A/D ZHERRE
AR L

rm_motor_current.c

RM_MOTOR_CURRENT_ParameterGet

A7 : (motor_current_ctrl_t* const) p_ctrl / B> tO—/)LJAY
v

(motor_current_output_t * const) p_st_output /EFHEHT—4

HA o fsp_err t/BEBETHR

BRA D 5 EEFE AT
7—5 A

rm_motor_induction.c

rm_motor_induction_speed_callback

A7 : (motor_speed_callback_args_t*) p_args/ 3—JL/\v 7 B
NS =B T—4

HA: AL

FEEHEa—IL/Ny J B

rm_motor_induction_copy_current_speed

A A : (motor_current_output_t *) p_output / EFRHEHT—4%
(motor_speed_input_t *) p_input / EEANT—4
Hh:%GL

ERENT—2ZREAN
—A&lzaF—

S &

rm_motor_speed.c

rm_motor_speed_cyclic

A7 : (timer_callback_args_t *) p_args / 3 —JL/\w B/ A —
2AT—4

HA: AL

HEREORAESE (217
B Y AAREDIFEUH L)

RM_MOTOR_SPEED_ParameterSet

A# : (motor_speed_ctrl_t * const) p_ctrl/ E—4EEa> tO—)L
Javy

(motor_speed_input_t const * const) p_st_input / IEA 51/35 A —
3

HiH : fsp_err_t/ BEASEITHR

HEEANNTA—F Z®RTE

RM_MOTOR_SPEED_SpeedControl

A# : (motor_speed_ctrl_t * const) p_ctrl/ E—4EEa> tO—)L
Javy

HA o fsp_err_t/BEASEITHE

dig MEREREZHE (F
EFIHED A TO+ER)

rm_motor_speed_set_speed_ref_induction

A7 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—42 REA VX2 >
A

o :float/ )77 LU REE

HREEREEZENR

rm_motor_speed_set_iq_ref_encoder

A 71 : (motor_speed_instance_ctrl_t *) p_ctrl/ E—42 REA VX2 >
A

HH:float/qEh') 77 LU RER

qHDERIEFIEZEH

rm_motor_speed_set_id_ref_induction

A# : (motor_speed_instance_ctrl_t*)p _ctrl /| E—2EEA VXA
A

HH:float/d#') 77 LU RER

d BN ERIEFIEZEH

RM_MOTOR_SPEED_ParameterGet

A A : (motor_speed_ctrl_t * const) p_ctrl / E—4%&Ea > hO—)L
Javy

(motor_speed_output_t * const) p_st_output / FEEH AT —4

HA o fsp_err_t/BEASEITHE

HEEHEOEANZ A —42 %
ms
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x® 3-11 REFHEHEE Y AHEBARTER—F(2/2)

7744

E#%

MIBHE

librm_motor_speed.a

rm_motor_speed_first_order_Ipf

AF : (motor_speed_lpf_t *) p_lpf / —#& LPF #i&fkRA >4
(float) f_input/ AhF—4%

Hh o float/ 74 LA —BDT—4

— R LPF 4038

rm_motor_speed_fluxwkn_set_vamax

A 71 : (motor_speed_flux_weakening_t *) p_fluxwkn / S5 H I REE
RRA 24

(float) f4_va_max / &R KEE~Y bJL

HA: AL

BRREBEEANY FILERE

rm_motor_speed_fluxwkn_run

A7 : (motor_speed_flux_weakening_t *) p_fluxwkn / 836 RS 4&E
1N ]

(float) f4_speed_rad / E—2 BREE

(const float *) p_f4_idq / d/q BhE T

(float *) p_f4_idq_ref / diq ') 77 LV RER

Hh:%HL

SO R FNERAT
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3.3 Contents of control

3.3.1  Configuration Options

FELUYFEANY FLFIEHES 2 —ILOERA T 3 Uik, RA Configurator ZH L TIERTEZET,
FEINF-A T3 vid. a— FOAERBKIZ common_data.c/h, BT hal datac/h [CHEMICRMENET,
AT a VB ERTEEIE. ROKRI-1N2EBEA T avIicEHELTLET,

ik 3-12 Configuration Options (rm_motor_induction.h)

FFToars

A&

Limit of over current (A)

HERNCDEZEZDE. PWMHEHAR— A JICEHES

h’i—a—o

Limit of over voltage (V)

BBEENCDEEZBZSDE. PWMEAR— AL TIZEE
INFET,

Limit of over speed (rpm)

EERENCDEZERSE. PWMEAR— FAF TITERE
ShFEJ,

Limit of over speed (rpm)

BREENACOEZTES E. PWMHEAR— cAF TIZEE
SNFEJ,

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

rToavs RABT2 RA4T1 RABT3 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
FEELOHFERAANY FLGIEIED 2 —ILIZIE, LTOED2—IAEENET,

* Current Module
- Speed Module

* Position Module
* Angle Module

* Driver Module

Fl=, ChALDED2—ILICIE, FEEUHFERARY FMLFHED 2 —ILERLCEERNT A —203H Y
T, ATV A B ERTEEEUTORIZRLET,
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KIV4BRATay

Configuration Options (rm_motor_current.h)

AT ars

Rk

General | Shunt type

vy MERZW DAVWTERR
HEITINEERLET,

General | Current control decimation

EREEOmsE =

General | PWM carrier frequency (kHz)

PWM &+ 1) 7 BlR %K

General | Input voltage (V) ARNEE V]
General | Sample delay compensation YT ERRMEORMN MNER
#R LEY,
General | Period magnification value EREMHERFOREAEE
. [EEREHEDOER ENEEIRL
General | Voltage error compensation i?'o

General | Voltage error compensation table of voltage 1

BEENEEREMET—TIL1

General | Voltage error compensation table of voltage 2

BEDEEREMET—TIL2

General | Voltage error compensation table of voltage 3

BEDEEREMET—TIL3

General | Voltage error compensation table of voltage 4

BEEDEEREMET—TIL4

General | Voltage error compensation table of voltage 5

BEQBEBEMET —JIL5

General | Voltage error compensation table of current 1

EROEEREMET—IIL1

General | Voltage error compensation table of current 2

ERDEXREWMET—TIIL2

General | Voltage error compensation table of current 3

ERDODEEREMET— IS

General | Voltage error compensation table of current 4

EROEEREWMET—TIL4

General | Voltage error compensation table of current 5

EROEEREWMET—IILS

Design Parameter | Current Pl loop omega

XSk

Design Parameter | Current Pl loop zeta

$#E$1 [ohm]

Motor Parameter | Pole pairs

d#h1 V59 %2 2R [H]

Motor Parameter | Resistance (ohm)

Q¥ V592 R [H]

Motor Parameter | Inductance of d-axis (H)

B [Wh]

Motor Parameter | Inductance of g-axis (H)

A4 F— v [kgm”2]

Motor Parameter | Permanent magnetic flux (Wb)

B il R E A BIRE [HZ]

Motor Parameter | Rotor inertia (kgm#2)

ERFlHRERER
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% 3-15 Configuration Options #EA{E (rm_motor_current.h)

r7Tarsk RAGT2 RA4T1 RA6T3 RAS8T1

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

General | Current control decimation 0 1 0 0

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

General | Input voltage (V) 24.0 24.0 24.0 24.0

General | Sample delay compensation Enable Enable Enable Disable

General | Period magnification value 1.5 1.5 1.5 1.5

General | Voltage error compensation Enable Enable Enable Enable

General | Voltage error compensation table 0477 0.477 0.477 0.477

of voltage 1

General | Voltage error compensation table 0.742 0.742 0.742 0.742

of voltage 2

General | Voltage error compensation table 0.892 0.892 0.892 0.892

of voltage 3

General | Voltage error compensation table 0.979 0.979 0.979 0.979

of voltage 4

General | Voltage error compensation table 1.009 1.009 1.009 1.009

of voltage 5

General | Voltage error compensation table 0.021 0.021 0.021 0.021

of current 1

General | Voltage error compensation table 0.034 0.034 0.034 0.034

of current 2

General | Voltage error compensation table 0.064 0.064 0.064 0.064

of current 3

General | Voltage error compensation table 0.158 0.158 0.158 0.158

of current 4

General | Voltage error compensation table 0.400 0.400 0.400 0.400

of current 5

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

Design Parameter | Current Pl loop zeta 1.0 1.0 1.0 1.0

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 0.84 0.84 0.84 0.84

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

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

]'c\l"u‘;’(t‘z\r,vg)arameter | Permanent magnetic | 5 55653 | 000623 | 0.00623 | 0.00623

Motor Parameter | Rotor inertia (kgm*2) 0.0000041 | 0.0000041 | 0.0000041 | 0.0000041
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K316 BERA T a

Configuration Options (rm_motor_speed.h)

T avs

RE

Common | Position support

B A A E IR

General | Speed control period (sec)

1R FE i 1 B #[sec]

General | Step of speed climbing (rpm)

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

General | Maximum rotational speed (rpm)

RRIRE [rpm]

General | Speed LPF omega

R LPF B A EK# [HZ]

General | Limit of g-axis current (A)

qEER) I v k[A]

General | Step of speed feedback at open-loop

A—TUILN—THESRERTY T8
EIZXT 5EEEHRE)

General | Natural frequency

NELEREA TH—/\DOEHIREH

General | Open-loop damping

F—ToN—THZE D THIHOER

General | Flux weakening

55 O R Hll 1 D EAR

General | Torque compensation for sensorless transition

oY LAY Y EZHEOER

General | Speed observer

BREA THF—N\NEBEOFDEHEERL
i—d—c

General | Selection of speed observer

REF TV —N\DOEFEERLET,

General | Control method

a2 bAa—)LARXOERPID or IPD)

Open-Loop | Step of d-axis current climbing

dEERBESEMER T v 7 [A/msec]

Open-Loop | Step of d-axis current descending

d EAE R "AﬂEﬁ%’-ZF— v 7 [A/msec]

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

qQEERBESERER T v 7 [A/msec]

Open-Loop | Reference of d-axis current

I — j/}lx THIERE d BERIESE [A]

Open-Loop | Threshold of speed control descending

diﬂl?&uﬂﬁ 1B 5 B 4532 BE [rpm]

Open-Loop | Threshold of speed control climbing

d BERIESEMERRIBRE [rpm]

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

Y L/ZtJ] Y Z ALIBRER [s]

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

Y LAHEEY B X ATREMHERE(RER
#) [deg]

Design parameter | Speed Pl loop omega

B EH R E A FKE Hz)

Design parameter | Speed Pl loop zeta

R EHIHRBE R

Design parameter | Estimated d-axis HPF omega

d BhEFHCEIE HPF h v b4 7@K [Hz)]

Design parameter | Open-loop damping zeta

F—TUN—TFELTHIMBEERE

Design parameter | Cutoff frequency of phase error LPF

{IAHERZE LPF h v A D RIKHE [Hz]

Design parameter | Speed observer omega

BEA THF—n\Dv b4 TEIRY [H]

Design parameter | Speed observer zeta

BREA THF—N\BEFRHK

Motor Parameter | Pole pairs

Sk

Motor Parameter | Resistance (ohm)

41 [ohm]

Motor Parameter | Inductance of d-axis (H)

dehf >4 942 VX [H]

Motor Parameter | Inductance of g-axis (H)

q#hA Y B2 VR [H]

Motor Parameter | Permanent magnetic flux (Wb)

R [Wh]

Motor Parameter | Rotor inertia (kgm#2)

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

T7arsk RAGT2 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 250.0 250.0 250.0 250.0
General | Limit of g-axis current (A) 1.8 1.8 1.8 1.8
I(gigeral | Step of speed feedback at open- 0.2 0.2 02 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
Seen”;rj‘;g‘t’g#;tg’nmpensat"’” for Disable Disable Disable Disable
General | Speed observer Enable Enable Enable Enable

General | Selection of speed observer

Disturbance

Disturbance

Disturbance

Disturbance

General | Control method

IPD

IPD

IPD

IPD

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

Open-Lo.op | Step of d-axis current 03 03 03 03

descending

Open-Lo.op [ St_ep of g-axis current 10 10 10 10

descending ratio

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

Open-Lolop | Threshold of speed control 600 500 500 500

descending

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

climbing

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

BEMF (sec)

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

sensor-less switch timing

Design parameter | Speed PI loop omega 12.0 12.0 12.0 12.0

Design parameter | Speed Pl loop zeta 1.0 1.0 1.0 1.0

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

omega

Design parameter | Open-loop damping ) ) ) )

zeta

Design parameter | Cutoff frequency of 10.0 10.0 10.0 10.0

phase error LPF

Design parameter | Speed observer omega | 200.0 200.0 100.0 100.0

Design parameter | Speed observer zeta 1.0 1.0 1.0 1.0

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 0.84 0.84 0.84 0.84

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

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

Motor Parameter | Permanent magnetic 0.00623 0.00623 0.00623 0.00623

flux (Wb)

Motor Parameter | Rotor inertia (kgm*2) 0.0000041 0.0000041 0.0000041 0.0000041
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KI18ERA T3y

Configuration Options (rm_motor_position.h)

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

General | Speed feedforward ratio

EEI4—FI74+7—Fit

General | Encoder counts per one rotation

E—A—FIra—45hY9

General | Position omega

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

General | Period of speed control (sec)

R EHIEHETRE H[sec]

IPD | IPD LPF

IPD LPF 038 732 4R

IPD | Position Kp ratio fiI& Kp Lt

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

IPD | Error Limit #1 I 5 —HIRME 1

IPD | Error limit #2 I 5—HIRE 2

IPD | LPF omega LPF EH& &K% [Hz]

IPD | LPF zeta

LPF BZ=E % [HZ]

Position Profiling | Interval time

B EE RS FE

Position Profiling | Accel time

R EFfE[sec)

Position Profiling | Maximum accel time

RAMERFERERE/ NN A—4

Position Profiling | Acceleration maximum speed

SfIE 70774 ILExEEERERE[rpm]

Position Profiling | Update step of timer

SIEFO7 74 IIEFHER[sec]

Motor Parameter | Pole pairs

ERSE

Motor Parameter | Resistance (ohm)

i1 [ohm]

Motor Parameter | Inductance of d-axis (H)

dEhf > 5932 X [H]

Motor Parameter | Inductance of g-axis (H)

Q¥ V592 R [H]

Motor Parameter | Permanent magnetic flux (Wb)

43R [Wh]

Motor Parameter | Rotor inertia (kgm#2)

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

T7Tars RAGT2 RA4T1 RA6T3 RAS8T1

General | Position dead band 1 1 1 1

General | Position band limit 3 3 3 3

General | Speed feedforward ratio 0.8 0.8 0.8 0.8

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

General | Position omega 4.0 4.0 4.0 4.0

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

IPD | IPD LPF Disable Disable Disable Disable

IPD | Position Kp ratio 0.3 0.3 0.3 0.3

IPD | Position feedforward ratio 0.0 0.0 0.0 0.0

IPD | Speed K ratio 2.0 2.0 2.0 2.0

IPD | Error Limit #1 10.0 10.0 10.0 10.0

IPD | Error limit #2 0.2 0.2 0.2 0.2

IPD | LPF omega 500.0 500.0 500.0 500.0

IPD | LPF zeta 1.0 1.0 1.0 1.0

Position Profiling | Interval time 400 400 400 400

Position Profiling | Accel time 0.3 0.3 0.3 0.3

Position Profiling | Maximum accel time 11077.904 11077.904 11077.904 11077.904

SPsesgéon Profiling | Acceleration maximum 4000.0 4000.0 4000.0 4000.0

Position Profiling | Update step of timer 0.0005 0.001 0.0005 0.0005

Motor Parameter | Pole pairs 4 4 4 4

Motor Parameter | Resistance (ohm) 0.84 0.84 0.84 0.84

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

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

Motor Parameter | Permanent magnetic 0.00623 0.00623 0.00623 0.00623

flux (Wb)

Motor Parameter | Rotor inertia (kgm”2) 0.0000041 0.0000041 0.0000041 0.0000041
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x3-20@BRA T ay
Configuration Options (rm_motor_sense_induction.h
v A kS
Control Type il H IR
Frequency of current control (kHz) PWM F v ') 7 BlK %k [kHz]
Decimation of Interrupt REAHIERBERE

Counts to get signal

REFHIER D B EE

Limit of signal error

EEREIBIS _HEME

Coefficient of speed LPF

EE LPF %%k

A/D reference voltage

AD E#EE [V]

A/D conversion scale

ADZE#BRT—)L

Openloop speed (rpm)

F—F I —TEEREE [rpm]

D-axis current at openloop (A)

T—TUN—T dEER [A]

Angle adjustment times

A — 45 AL EMC R R 5 E

Calibration enable ESHIEAEER
Induction sensor pole pairs FEL B
Motor pole pairs T2 B3

% 3-21 Configuration Options #]#A{& (rm_motor_sence_induction.h)

v i 2 RABT2 RA4T1 RA6T3 RAS8T1

Control Type Position Position Speed Position

Frequency of current control (kHz) 20.0 10.0 20.0 20.0

Decimation of Interrupt 1 1 1 1

Counts to get signal 10 10 10 10

Limit of signal error 100 100 100 100

Coefficient of speed LPF 0.07 0.07 0.07 0.07

A/D reference voltage 3.3 3.3 3.3 3.3

A/D conversion scale 4095.0 4095.0 4095.0 4095.0

Openloop speed (rpm) 6.0 6.0 6.0 6.0

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

Angle adjustment times 512 512 512 512

Calibration enable Enable Enable Disable Enable

Induction sensor pole pairs 4 4 4 4

Motor pole pairs 4 4 4 4
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KRI2BRATay

Configuration Options (rm_motor_driver.h)

AT ars

o

RE

Common | ADC_B Support

ADC B {# &R

Common | Shared ADC support

ADC 17— KESDa— )LEREIR

Common | Supported Motor Number

HHE— 2 BERTE

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

General | PWM output port UP

UR7 v/ \—7—LR— FETE

General | PWM output port UN

UMBBA—7—7—LKR— MRE

General | PWM output port VP

V7 yIN—F—LR— +EE

General | PWM output port VN

VHA—7—7—LHr— FERE

General | PWM output port WP

WH7 v/\—F—LR— +EE

General | PWM output port WN

WHO—"7—7—LHKR— FERTE

General | PWM Timer Frequency (MHz)

PWM % o < & &%k [MHz]

General | PWM Carrier Period (Microseconds)

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

General | Dead Time (Raw Counts)

Tv K24 LA ME [Raw Counts]

General | Current Range (A)

BR@EEL VD [A]

General | Voltage Range (V)

BEBHELYY V]

General | Counts for current offset measurement

7ty FRERHEERK

General | A/D conversion channel for U Phase current

UMBERRE AD Fv¥ o RILES

General | A/D conversion channel for W Phase current

WHERBREAD Fv o RILES

General | A/D conversion channel for Main Line Voltage

BEEEBRE AD Fy U RILES

General | A/D conversion channel for V Phase current

WHEBRBEAD FvURILES

General | A/D conversion channel for sin signal

sin E5#&t AD F ¥ U RILES

General | A/D conversion channel for cos signal

cos EEBRHBAD Fyv o RILEE

General | Using ADC scan group

e BADCES A —ILDRFT YT IL—TF

BEERBRLET,

General | A/D conversion unit for U Phase current

UtHER#EE ADC 1 =vhES

General | A/D conversion unit for W Phase current

WHREREE ADC 1= vh&ES

General | A/D conversion unit for main line voltage

BSEERE ADC 2=+ EE

General | A/D conversion unit for V Phase current

VHERBKRE ADC 1=y ES

General | A/D conversion unit for sin signal

sin f§51&t ADC 1= V&S

General | A/D conversion unit for cos signal

cos E5H®H ADC 2=+ BE

General | ADC interrupt module

BAHERESESHADC ED1—ILES

General | Adjustment value to current A/D

B A/D FAE{E(1shunt A)

General | Minimum difference of PWM duty

PWM T 21—7 1D ix/NE(1shunt )

General | Adjustment delay of A/D conversion

ADC DR EIE(1shunt A)

General | 1shunt interrupt phase

1shunt B0 ADC E|YA A F 4B (UVW)

General | Input Voltage (V)

BHREEANIE

General | Resolution of A/D conversion

A/D O v /\—A3 5 fEEE

General | Offset of A/D conversion for current

ADaAVN—FAAXTEY +

General | Conversion level of A/D conversion for voltage

BEEZHBLANL

General | GTIOCA stop level

E7—LEBLEEELAL

General | GTIOCB stop level

T7—LEIEELAN)L

Modulation | Maximum duty

PWMEKXKTa1—T4
Ty REA LEZBRWVEERXT1—T 4«
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# 3-23 Configuration Options #)&A{E (rm_motor_driver.h)[1/2]

T7Tarsk RAGT2 RA4T1 RA6T3 RAS8T1

Common | ADC_B Support Enabled - - -

Common | Shared ADC support Disabled Disabled Disabled Enabled

Common | Supported Motor Number | 1 1 1 1

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

General | Modulation method SVPWM SVPWM SVPWM SVPWM

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

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

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

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

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

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

General | PWM Timer Frequency 120.0 100.0 100.0 120.0

(MHz)

ngeral | PWM Carrier Period 50.0 50.0 50.0 50.0

(Microseconds)

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

General | Current Range (A) 16.5 16.5 16.5 16.5

General | Voltage Range (V) 73.26 73.26 73.26 73.26

General | Counts for current offset 500 500 500 500

measurement

General | A/D conversion channel 4 0 0 0

for U Phase current

General | A/D conversion channel 0 2 5 2

for W Phase current

General | A/D conversion channel 6 4 4 8

for Main Line Voltage

General | A/D conversion channel ) ) ) )

for V Phase current

Gen_eralll A/D conversion channel 10 16 16 19

for sin signal

General .| A/D conversion channel 27 6 6 20

for cos signal

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

AT ars

RAG6T2

RA4T1

RAGT3

RA8T1

General | A/D conversion unit for
U Phase current

General | A/D conversion unit for
W Phase current

General | A/D conversion unit for
main line voltage

General | A/D conversion unit for
V Phase current

General | A/D conversion unit for
sin signal

General | A/D conversion unit for
cos signal

General | ADC interrupt module

General | Adjustment value to
current A/D

General | Minimum difference of
PWM duty

General | Adjustment delay of
A/D conversion

General | 1shunt interrupt phase

General | Input Voltage (V)

24.0

24.0

24.0

24.0

General | Resolution of A/D
conversion

OXFFF

OXFFF

OxFFF

OxFFF

General | Offset of A/D
conversion for current

Ox7FF

Ox7FF

Ox7FF

Ox7FF

General | Conversion level of
A/D conversion for voltage

1.0

1.0

1.0

1.0

General | GTIOCA stop level

Pin Level Low

Pin Level Low

Pin Level Low

Pin Level Low

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

Modulation | Maximum duty 0.9375 0.9375 0.9375 0.9375
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