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Config_PORT.h, Config_PORT.c : ;R— & B E &
Config_PORT _user.c : R— FEELI—FERESR

Config_S12AD0.h, Config_S12AD0.c : 12E v hA/DI > /\—4% EBEBHMTE &
Config_S12AD0_user.c : 12Ew FADI Y N—2 EEI—FEHEE

Config_IWDT.h, Config_IWDT.c : I+ vF Ky 54 A vBEEBEMTESE
Config_IWDT_user.c: M+ v F Ry 52 A YEEI—SEHEE

Config_CMTO.h, Config_CMTO0.c : A R7I vF4 4 Y EAEENE &
Config_CMTO_userc: AV R7I v F42 4 YBEI—FHEKES

Config_POE.h, Config_POE.c: R— k7™ b T b4 X —JILBHEBME S
Config_POE_user.c: R— b7 b Ty hA X —TJILEEI—FBEREE

Config_PORT

Config_S12AD0

Config_IWDT

Config_CMTO

Config_POE

Config_MTUO

Config_MTU1

Config_ICU.h, Config_ICU.c : R—LEIYAAHAEIYAA#D Y bA—SEEBREE
Config_ICU_user.c : R—)LEIY AARAEIYAA#D Y bO—SEELI—FEREE

Config_GPT9.h, Config_GPT9.c : ;& iHfIA AAPWMA « YEEBME R
Config_GPT9_user.c : 3RE sHIAAAPWME 4 vBE 11— YEAH TR

Config_ICU

Config_GPT9

RUM2E Y FADI U NA—2 BEEBEHRTEE
Config_befoc_user.c: E—2HIHATILFI7 29> 30242/ ILRI=Y b+
RUM2E Y FADa Y N—4BEI— YRR ER

Config_befoc

= r_cg_hardware_setup.c: SCER R4 /D FIH LB FFUHL
general’

Config_MTUO.h, Config_MTUO.c : BEFHAATILFI7 o> ava43NLR=y FrEEBHER
Config_MTUO_user.c : FEFBATILFI7 09230842\ )LR1 =y FEEL—FESES

Config_MTU1.h, Config_MTU1.c : I8 EBATILFI7 20> av a4/ )LR1 =y FEEBERER
Config_MTU1_user.c : S BATILFI7 002 av3 4T /N)LRI =y FEELI—VERER

Config_befoc.h, Config_befoc.c : E— 2 &HATILFI7 00 avi 43 /NLRIZY b

r_bspE?

r_config£?

e § SRR

r_smc_entry.h: 7O FIBMEINBSCER RS A 1DAYT T7 4 LBEERNTVET,
ZOM, SCER RS ANTHBIZERASN BB I FAILEEHET .

#/< 7BSP (BSP : Board Support Package) #' 77 /1 LE&#HF T,

MCURy =S 40wy, BlYAH, R xxx_OpenDBREHD K SANPHEEHDa VT4 FL—TarAy
BI7ANEEHFET,

r_pincfg?

EVEREICETIHRRBIFAIVEEHRET,

(%] 1. BSPO7AILICEALTIE. “r_bsp” 74 /LA HAD “readme.txt” 77 A ILESIBL TS,
2. INEOTAIVEIESCEERR. BBMICERENES, ChODTHLEIRVENTNICEFRD I 7ML
ISELTIEE. “RX RAR— bk -av 7445 L—% 1—H—7#4 K: &’ studio # (R20AN0451)" F£1=I%
“RX AR— bk -3 T7445L—% 21—H—HA K: CS+ # (R20AN0470)" M62ESHBL T &L,

K23 RY—b-aA2IT749L—3DT+ILE - T7A4ILER
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AKYTEIITFRIZEITSSCOE—% - AVR—R bDAVT 4T L—2aVBICEALTIE. BTO
RAICHE-TEBSINTULET,

Config_ <E—Z DEE> <t Y DEHE> <H@EARX>
Fr=. LEEORANZERT 5-ODERZUTORIZRLET,

24 E—H-a R—2bDa2T45L— 30838

E—2DIEHE oY niESE il A =
s: ATYEVITE—4 r: LYJL/s foc : XY kLI
b: 75 LRXDCE—% (BLDC) e: T>a—4 120 : 120 EBEHIE
i FEE—4 m: ERT>a—4%
s: B LR
h:R—I)LEH

AKYIT LYz 7TIE BLDC E—A2ZI a—FFERAMNDORY LLHIEHTEESEDH., 2>T745
L—< 3 U &IE“Config_befoc” &2 U £5,

SCARI—FICET SEFER

SCHE—R - aAVvhR—FRU MI. E—2BEBHEBLILFIF7O23 0343/ RAZY FRD
12Ey FADAVN—REWVWSEHDOREDEEEE 1 DDA VB T —ATHERTHIENTE, VUTL
THMELOPTUVGUI &£ LTREELTLET,

fzZL. R2Ey FADaVNAN—2FERIVR—3 g &, BCEBHEEICEAT 50— FEERT 51
DAVEKR—Y FLEFICERT 56, LORIBRENLESFINTLESAREEAHY FT. D5
N

&, HEFZITHAVR—FR U MIE>TERSIN <OV T4 9 L—2a3 208> userc’ 774 ILEFIH
LT, XREHETENTEET,

AYIT L7 TIH, 12EY FAD I 2N—4 » aVR—3 2 FOFHAERISK
“R_Config_S12AD0_Create”T AN003 % A/D xR & LTEHRELET., LML, E—4 - aVFR—xY
kD #EAEEI$“R_Config_befoc_Create” T AN00O & & T AN002 % A/D Zifixtg & L THRET BRI,
ANQ03 H¥ A/D M S9N T LE S =8, “Config_befoc_user.c’lI T AN003 % A/D xR & LTH
BRELTWET, UTFICY—Ra—FK%ERLET,

void R Config S12AD0 Create (void)
{

/] (AW
S12AD.ADSSTR3 = 1B ADO SAMPLING STATE 3;
S12AD.ADANSAQ.WORD = 0008 AD ANx03 USED; // AN003 % AD Z#akf4IZaE

void R _Config befoc Create(void)
{
// ()
S12AD.ADANSAO.WORD = 0001 MTR AD ANOOO USED | 0004 MTR AD AN0O2 USED;
// BNOO03 3 AD B S bAML D

void R_Config befoc Create UserInit (void)
{
/* Start user code for user init. Do not edit comment generated here */
R Config befoc StartTimerCount () ;
R Config befoc StartAD();

S12AD.ADANSAQ.WORD |= 0008 AD ANx03 USED; // BNOO03 % FaiE
/* End user code. Do not edit comment generated here */
RO1AN5532JJ0110 Rev.1.10 Page 9 of 39
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233 EDa1—ILER
VI TDED2—IERER 24 ZRLET,

Application Layer (User Application)

Main User Interface Module

E> [ r_mtr_ics.c ] [ r_mtr_board.c ]

Function Call

Set User Command to Buffer

L Middle Layer (Motor Control Process)

\
I Interface Module I
[ [ r mtr driver access.c
Set Control Gain & Command
Control Module (FOC, Feedback Loop Control)
( Interrupt Process Modules \

[ r_mtr_interrupt_carrier.c ][ r_mtr_interrupt_timer.c ][ r_mtr_interrupt_sensor.c ]

Function Call

Control Modules

[ r_mtr_foc_current.c ] [ r_mtr_foc_speed.c ][ r_mtr_foc_position.c ]

[ r_mtr_foc_control_encd_position.c ] Other Control Modules

( ) ( ) ( ) ( )

\_ J

Set PWM duty
Get Voltage, Current & Angle/Speed

L Device Layer (MCU Register Acsess, Inverter Driver, Sensor Driver)

Sensor Module I Inverter Module

[ r_mtr_ctrl_mrssk.c ]]

[ r_mtr_ctrl_encoder.c ][ r_mtr_ctrl_hall.c ]]

g \

MCU Module I

r_mtr_interrupt.c [ r_mtr_ctrl_rx72t.c ]
g h Y.

Output PWM Signal

Get A/D Converter Data & Sensor Signal

H/W Laver (MCU Inverter)

M2-4 E—A2%IEYI T T7DED 12— ILERK

R01AN5532JJ0110 Rev.1.10 Page 10 of 39
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RX72T E&4R

24

A AL

KORTLDY 7 bz T7DERERETRISRLET . AU MLGIEIOFMIZE L TIE KAEARE
E—EAOIO—FARY ML (ZILTY XL | ZBRLTLESEL,

R2-5 IToa—4RYy kLY 7 bz 7ERLEH

H H

RS

Lk P

AY Ul

T2 HlERE fF1E

SW1DLALIZEYHE (“Low” : HlfEIBALE . fF1b)

FEFIICSHhH AN

“High"

[B] 85 FREAB AT B AR H AV ) A )T ra—45 (AfE. BH) . "—ILEH (UWWHH)
ANEE DC 24V
Fx ) 7EKRSK 20 [kHz] (¥~ ') 7EH : 50 [us])
(PWM)
TYEREA L 2 [us]
FIEER (ER 50 [us]
il 0 ) 24 500 [us]
GRE - &)
MEEREEE board Ul PMERSEDER : VR1IZKDEEARD
(ABEEHE)
-180°~180°
ICS UI HMEBERESEOER : REEREARICLIHLETOTI 7ML
(ANEE)
-32768°~32767°
(R FE HIBR)
CW / CCW : 0~2000 [rpm]
REESEER CW : 0 [rpm] to 2000 [rpm]

CCW : 0 [rpm] to 2000 [rpm]

& 7 R RE

0.3° (ZT>a—4%/%LRA : 300 [ppr]. 4 &EfZH 1200 [cpr])

AEROENRT-

Irva—4"+1hov kb (20.3°)

& HIERE A B IR

EiRHfEZR : 300 Hz
REFIER : 30 Hz
SIEF|EZHR - 10 Hz

A S REEERE

ary

BE{E LAJL | 2 (-optimize =2) (T 74 )L FERTE)

B A a—F -S4 XEHRO&EIE (-size) (T 7+ FERE)

ROM/RAM #4 X

ROM : 27.8 KB
RAM : 9.9 KB

REREILNIE

UTOWTNODEEDEE, E—2HEIESHN 6FK) 2F(T7H T4 T2
%

1. BHEOERMN 3.82 [A]Z#i# (50 [us]EIZER)

2. A N—2BREEMN 28 [VIZi#E@E (50 [us]EIZEH)

3. A UN—ZBIREEM 14 [VIRHE (50 [us]EIZEER)

4. [EEREEAM 3000 [rpm]Z i@ (50 [us]EIZER)

HERH L DBEREHIES (POECHRFICIETAY Ty DKL) RUHA
BREZRH L-5E8. PWMEARFENAA VE—FDRIZT S

(x)

MBROBFDNVF U TEE <“7°:&’)

 RREHERITTVET,

RO1AN5532JJ0110 Rev.1.10
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3. HWETOY S LKA
K7 T)r—2 30/ —bOREY I b F7ICDOWNTERBALET,

3.1 HEHAE
311 E—42&EH =1
E—ADEENEZFLEIX. Analyzer DDA AFEZIESWT E VRIS DARNITE>THIELET,

SW IZIZRAR— FAEIY LB TEN, ALY - IL—TAHAT. HFEHRH. LW LRILDEZTAE— R
AYFNBINTWDEHIBTL, FITHGh LANILD EZFE—FZEFIUETHEHMLET,

312 ADZEH (E— X EEGMEREERE. 1 oN\—2BKREE. E—2HER)

(1) E—A2EELMAE . EERSE
E—FOREGME REEREL Analyzer DSDANFIEVRI DEAE (FFBJE) % AD i
FTEEITE>TRELES, ADEHENT VRI DEF. LTOXRDESIZ, BEEMEFEESE
ELTHEALET,

®3-1 EEGUERTEOLHL

Lt
I = 3
* H (5 5{E - AD ZHR{E) Frrl
_ CW | O [E]~180 [E] : 07FFH~0000H
B EE B CCW | 0 [E]~-180 [E] : 0800H~0FFFH ANGOS
ORI CW | 0 [rpm]~2000 [rpm] : 07FFH~0000H
=18 CCW | 0 [rpm]~2000 [rpm] : 0800H~O0FFFH

(2) 41 VN—42BHREE
UTORDESIZ, A1 VN—2BREXFAELEFT.,. EFREOEH. BETRELBETRE (E
B X PWM {Z1E) IZEALEY,

x32 AUN—SBREETOLHLL

Pk Ynd
" H (£ U A— 5 BEET : AD ZH{E) Frl
A ON—2BHEE 0 [V]~111[V] : 0000H~O0FFFH AN209
(3) U#E. WHEHR
LTFTORDELSIC, UM, WHERZFAEL., X7 MLAIEIZERALET .
#£3-3 U, WHEROE#L
ZTHLE
" H (U 8. WAES : AD ZifE) Frrl
u#. WHESHR -12.5 [A]~12.5 [A] : 0000H~OFFFH* lu : ANOOO
Iw : AN0OO2
[E] * ADZTHESEMOFMICEALTIXIRXT2T I IL—T 21— —X3v=a7IL N—FK9x7H/l %25
BLTLLESLY,
RO1AN5532JJ0110 Rev.1.10 Page 12 of 39
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313 WUERTEDNER EEEHRKAR)
Ta—5RY MEERIEY I bD 7T, ADShE=BFREICH L TEEZEEL THERH &
[CHEREZERT AHMENRESNTVETS,

MTR_POSITION,_STEADY_STATE MTR_POSITION,_STEADY_STATE
u1_ref_pos_status MTR_POSITION_TRANSITION_STATE. MTR_POSITION_TRANSITION_STATE.
u1_ref_pos_mode MTR_CTRL_TRAPEZOIDAL MTR_CTRL_TRIANGLE
Speed
y CE T - - —--—-—————————'—\
com_s2_max_speed_rpm
< P .
Constant Spéed Time[s]
>
Reference i /
Position ! -
Position a com_$2_ref_position_deg
'). coin_s2_ref_p@6sition_deg
5 < >
i com_u2_ref_pos intervdl_time Time([s]
1 : =
I
MTR_CTRL_TRIANGLE : f4_accel_max_ref_speed_rad * f4_accel_time >= f4_dt_pos_rad

MTR_CTRL_TRAPEZOIDAL : f4_accel_max_ref_speed_rad * f4_accel_time < f4_dt_pos_rad

AR AREOREEESE

3-1 fIEERENERE

BEEMBE UM Analyzer DD UTDEHEANT 5 & T, MEEICENTIRELIEREEERT D &
MWTEET,

o NNEMRI (com_f4_accel_time)
o BRKEE (com_s2_max_speed_rpm)
o BEHFLEM (com u2_ref pos_interval_time)
MERE & MRFRENSRDIEENMEFORRKRELY HREVMEGEIC. EBKORERREL LY
i -g- o

RO1AN5532JJ0110 Rev.1.10 Page 13 of 39
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314 EERE

AORATALAFIYEWITILE A LERMERFORESREFSFS=H, Toa—45Fho>k (AL B
HEBT YY) ORI LCEEZHELET, £f. 12OV A VA LI O—F THREXRMERERVIL
LENYBBEILTAYBEOEZELZEEL, TVI—45EEDAHEELIEIBHE—FHICEDHE LR
Mo REZEHELET,

(1) EEHEAFE

AfE
IVa—45ES

|
|
B#H |
|

I va—45ES

|
|
|
|
|
|
|
|
|
—
|
|
|
|
|

2 71;/1*/:—9,1 BlER/ VLR EL

|
|
|
|
|
|
|
| ! |
2 H/ZI::‘/:I—’5'°1EIE|$£/\°)I/Z:§&
| |
| |
| |
|
|

/S

BAIHHA

N
|

|

|

| |
| |
| |
|

|

NI BEES

PR A WURH  WYRH RURH  BYRH Y%
~ - nYY MRS
T4 EERE(rad/s] - ( )/ )
SEEEErd/s] = (oo mmresrm) / Gaeros rmem

32 T a—HIZKHEEFE
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3.1.5 ZiH

K7 T)Vr—30 /) — bRV I EYTT7TlE, E—F~ADAHNBEIZ/ULRIEE (LIE. PWM)
IZ&E>TERL. PWM ERIZ=AKEREICE>TERLET,
(1) ZAKLEEX
ESEEEEERICHEANTIAEN—DELT, ¥ UTER (ZARK) LESEEXTERZLET S
ETCHABED/NNILABEROZZARLEEEZNHY FT, FFEEENF YV TEEELY KT TNIER
AVFEFY, INSTFNEATICTBHIET, EZLEROBSEEBEZHLUNICHANTEIENTETET,

THRK : 5HEE
Fr Y TREAK) : PWMEAATHDI Y b

UBR A v F T R

> wt

(} { VHRA v F T KR
» Wt

U-VERMIEE
(UBDER) - (VDR

> wt

3-3 =HRHEBEOEE
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RX72T E&4R

34DESZ, HABENLADF ) FRIZCHT ZENEEZTa1—T 14 EEUVET,

Ton| Torr

Ton x 100[%]

Ton+ Torr FHEE

T —T4=

34 Fa1a—TFADEHE

T, BEREMZUTOELSICERELEYS,

v
™=k

m: ZEERER V ERIEEE E:AMVN\—4BREXE

COERAEEZ, PAIMTa—T 1 ZRODLIDRFICRBREE D ETHEDHBEITVES,

R01AN5532JJ0110 Rev.1.10
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KABMAREBE—2DI a—ERY MLEIE RX72T E&4R

3.1.6 KEB®

R352K7TVr—2ar/—bRAEVYI I TICEIT2REBBRERLET, A7 V54— 3
V) — bRV I 7 TlE, TSYSTEMMODE] &, TRUNMODE] IZ& YiKkEZEEL, [Control
Configl I&. Y2,z 7RHATTI T4 7I2HE-TLWAEHEHRERLTOLET,

Ve N
SYSTEM MODE POWER ON/
INACTIVE
[ERROR EVENT [ACTIVE EVENT]
[RESET EVENT] RUN MODE ]
[INACTI\/E] EVENT] ( INIT )
RESET EVENT.

ERROR TERROR EVENT] ACTIVE [g.f4 offset_calc_time

5 ) == st_g.u2_cnt_adjust]
Y

. Current
O Speed
O Position
O Torque

O Voltage

[MTRID_ZERO_CONST
== st_g.ul_flag_id_ref]

MODE
ERROR
INACTIVE ERROR
ACTIVE
EVENT ERROR
ERROR ERROR ERROR ERROR v
RESET ERROR
DRIVE

( Control Config

‘ Current [ pyrg Loop posiTION = . Colert

@ specd com_ul_ctrl loop_mode] @ Sreed

. Position O Rosition
T [MTR_LOOP_SPEED == Torque

O Toraue com ut_ctrl loop_mode] O

O Voltage O Voltage

K35 ITra—4Ry MLEIEY I Dz T7DREEBE

(1) SYSTEM MODE

DRATLEMEREERLET., K42k (EVENT) OFREIZLY ., RENFBRLET, YATLNDE
EIRBE(X., E—42BEREZ1E (INACTIVE) . E—4BRE) (ACTIVE) . E%EJKEE (ERROR) AdhHY F
7,

(2) RUN MODE

E—2OFIEKEERLEST ., DXATLOKEAACTIVE G5 L. E—F DERENKREAE 3-5 DFRIC
BHLET,

(3) EVENT

& SYSTEM MODE #1(Z EVENT W4 ¥ % &. £ EVENT T2 T, Y AT LEIFIKEEAR 3-5 h O
ROKICEBLES, EEVENT OREERETRELYET,

% 3-4 EVENT —%&

AR+ REER
INACTIVE —BEICKYRELET
ACTIVE —BEICKYRELFET
ERROR szJ_\yb\iEe FRELEESITRELET
RESET —BEICKYRELET
R01AN5532JJ0110 Rev.1.10 Page 17 of 39
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KAMBRPME—2DI -4 Y MLFIH RX72T 44
3.1.7 IMETE

Ioa—ERY MLFI#EY T b 7 OBRBHEAETEE 36, B3-7 (S5RLEF, [MTR_MODE_INIT]
E— FTHHIE. [MTR_MODE_BOOT]E— K Ti##lfHEIC & HHAREDHMEIE. [MTR_MODE_DRIVE]
E—FTAY MLGHEIELSFRIESAET S, dEER. q WER. FE. NETINTIOEREEZEEI LT3
JIC&>TE—F#aY bA—LLTVET,

RUN MODE

MTR_MODE_INIT

MTR MODE BOOT

MTR_MODE DRIVE

1, reference status MTR'ID'ZE:;O'CO

NST
©

MTRID_UP § MTRID_CONST { MTRID.UP "}

MTRID_CONST
). H )

MTRID_ZERO_CONST

Iy reference status

~TMTRIQ ZERO CONST
)

(3)
MTRIQ_SPEED_PI.OUTPUT

Speed reference status

MTR_SPEED_ZERO_CONST
.

1
MTR_POSITION_.CONTROL_OUTPUT
($))

Position reference status

MTR_POSITION_CONST
().

MTR_POSITION_TRAPEZOID
),

I3 reference[A] A

com_f4 _ref id

1,0 control [s]
0 —>

I, reference[A] A

speed PI output

[s]

0 N W

Speed reference
[rpm]

[s]
0 _ —>

Position reference
[degree]

com_s2_ref_position_deg

[s]

B3-6 Tra—FFAANY MLGHEEY DT b7 ORBFIEAE (CIE R

RUN MODE | MTRMODEINIT MTRMODE_BOOT MTRMODE_DRIVE
14 reference status MTRJ%‘;ONST
I, reference status ()
Speed reference status EOZ) MTR-SPEED)-CHANGE
Iy reference[Al A i | i i ! !
I . 1 b | | |
com_f4_ref id 1 | ! }
I I I
| | | |
| | | |
| | | }
i i ! 150 control ! Is]
I I >
0 | ] I ] ! }
I I I I
I, referencelA] A i i | | ! !
} } } } | speed PI output 1
| |
| | | | ! w
| | | | ! |
| | | | ! l
| | | | } :
| | | | Z ! 5]
0 | v v v : ‘ i
| | | |
Speed reference A } } } } } }
[rpm] | | | | ! !
| | | | | |
com_s2 ref speedrpm |- ————————— ‘F ****** J‘r ******** } 7777777 ‘F 7777777 J‘ ——————————————————————— J‘
| | | | ! |
| | | | ! |
| | | | ! |
| | | | ! |
| | | | ! ! [s]
| | | | ! ! >
0 >

B 37 TUa—FFARY MILKIEY T~z 7 OREFIEHAS GREH #HEF)

Ioa—4RYy MLHIEOFERIZEL. KABARPE—2OI a—4~Y RMLEE (FL3) XL
W) 1 ESBLTLEEL,
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318 S RTLREHKRE
AEEIOT S LE. UFOIS—REZHSL, ThETNOBEICRAGEREERELTVET, VX
TLREHRBEICEADIZTREMERER IS5 EZSRL TS,

e BERIZ—
BERIS—EFIN—FI9z7RVOYI MYz 7HATHREEINET,
N—FOz7hoNREAEFLES BERBE) T&KY, PWMEBHHFENM4 2 E—F D RIREEICL
9,
Fi-. BERERAHTUME. VHE. WHERZERL. BER BERY I v MEZEBER®) #HREL
T=BIC, BEELELFET (VI D T7HE) .
BER) I Y MEFE—2 DEREFRIMP_NOMINAL CURRENT RMS|h 5 BHEITHEINET,

. @%EI%—
REERANTS >/ S BREEEHARL . BRE BBE) Sy MEEEE) ERMLIHI,
~MF¢L$¢O EEY I v METRHEBROERBEOEESEEE L TRELETT,

o KEETS—
EEXERENTA ON—42BBREEZEHL. BEX (BEXY Iy MEZ TR -=5E) #RHEL
F=BFIC, BRELELFET, EEXY Iy MEXBRERBROEBRIEDREEZEZE L THRELEETY,

o MMEEIS—
EEEEERAATEEZEAL. EEY Iy MEZBBLI-EE, REFLLET,

£R35 BURATLGEMEESTE

- = & [A] 3.82
B T B\ERY Iy ME
BEALS A [us] 50
_ BEEY I v ME [V] 28
EETS— 1EEE
BEETS ESLREIER [us] 50
BEEXY v ME [V] 14
KEEXITS—
1 ? EERA [us] 50
_. _ HEE Iy ME [rpm] 3000
ETS5—
EEmRETS ESLREHR [us] 50
RO1AN5532JJ0110 Rev.1.10 Page 19 of 39

Feb.26.21 RENESAS
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RX72T E&4R

32 I a—4ARYMILEE/REFIEY T b 7EKEH

A7TVr—232/— bRV I b FICEITHHENEL, EIZ 50 [us]FHRIVAHA (1) TE
YiAd) &. 500 [us]BEIHAEI Y AH ESEREIY AA (BB AN) [CXBEIYRAAIZEYBHEINTLE
¥, FEEITOVIRICHD K312, FHRZEH 50 [us]BHABICITHNHNET, FHEA 500 [usBHAEZ1T
HODNDHUNE, TRV FICKDNMENYAACIYTONSWEBERY FT,

500us Interrupt Process

W_reference Carrier Interrupt Process

/

H

H

H

0 _reference 3

L o |
Position

Profiling

01 o
Position P WX Speed 3 iq* + Vq* V, Vi
Speed FF pPI H > dq 4| Voltage | 4| >
+ Spee >
P T Current L - « Vy, | eror Wyl pyym { M
L Iq PI + Vo' Voita Vq v, | Compen [y, \
L 4 > ge VW %! -sation [~ ©
IPD Controler ™ + Limit U
+ Position P + Speed FF O . ; 7y " y g 0“ hal L
q| la q
Switch ; Switch Angle
Position/Speed Loop Controller . Dz‘z""‘:‘::lng Adjust "-‘9?{{ Encoder
3 1+ . w?t idid o —(Q/O’;‘-Ng : Oy .
w [ ] al | 1 v d Iy
dq < Encoder
Speed iq firy A/B
Observer < Phase
UVW(= signal
[
Carrier Interrupt
Switch Position & Speed.
Calculation Mode
Switch
! Position/Speed | R;;‘t" ‘:."g'e e ! Interrupt
Loop mode : ection
. o T I T ———
--------------- Hall Interrupt | Encoder Interrupt Process
Encoder Interrupt Frocess
Process

B3-8 IToa—4RY MLKIEOIRTLTOYY

ST 4o0FVAHEHE . FENYAHFHBICRT SN HBEBU DOV THERER 3-6~K 3-8 1<
FEDHFES, FLTE-EICF, TUa—FHE/REFHMICESFL2TECEHOARHLTVES, —&
[CREDGVOBEHOFEMICDOLTIE, V—Xa—FESRB LTS,

x3-6 FYAAEH—E

274 IL%

ESE

MIBHE

r_mtr_interrupt_carrier.c

mtr_foc_interrupt_carrier

A7 : (mtr_foc_control_t *)st_foc/ A% kL& # RS
RA 4B

Hh: %Gl

50 [us]EBICHEUH L

o TR. AUN—2BHRETRE
o Ry MLEIEEE

o Ei P&

o UE - REHTEH

e PWM duty %%

r_mtr_interrupt_timer.c

mtr_foc_interrupt_500us

AF1: (mtr_foc_control_t *)st_foc/ A% kL& EEEEK
KA 24

HAh:#HL

500 [Us]EITFEUH L

o IRENHIE

e dqEER. EIEEDERIERE
o EE PI il

r_mtr_interrupt_sensor.c

mtr_angle_adj_hall_interrupt

A7 : (mtr_foc_control_t *)st_foc/ N4 kL& E RS
G

HA:#HL

SEREIY AH (R—ILES) ITLKBFUH
LA—ILZERL-MEMESL LNE

o K—LIEEEWE

o MWIBIEDHE

o FR—JLEFSIS>—NE

o R—JLE|IYRAHDEIL

mtr_encd_pos_speed_calc_interrupt

AF : (mtr_foc_control_t *)st_foc/ N4 kL& E RS
RA 2R

Hh: %L

NEREIYAH (Zoa—4ES) ITkBIE
UL

e T a—A/NLRBROEH

o (B /EENEH
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Feb.26.21

RENESAS

Page 20 of 39




KAMAREAE—FDI -4y ~ILHIHE RX72T E& 1R
& 3-7 50 [us]EI#AEI Y AAHEBARTEK—F (1/2)
T7AILE EHEE WERE
r_mtr_ctrl_mrssk.c mtr_get_current_iuiw ZHEROIRE

A7 (float*) f4_iu_ad / U HBE T AD TH{ERA >4
(float*) f4_iw_ad / W #8E i AD EifERA 4
(uint8_t) u1_id / Motor ID

HAh: L

mtr_get_vdc A UN—3 BRETOMF
A7 : (uint8_t) u1_id / Motor ID
H A : (float )f4_temp_vdc/ 4 /N\—Z BHEEE

r_mtr_foc_control_ mtr_error_check IS—MER
encd_position.c AH : (mtr_foc_control_t *) st foc/ N4 kILEIEEEERKRS 42
HAh: il
mtr_current_offset_adjustment BRADEHRENATEY b E
AR : (mtr_foc_control_t *) st foc/ N4 kILEIEEEERRS V42 23S
HAh: L
mtr_calib_current_offset ERADERAF Ty FEH
AA : (mtr_foc_control_t *) st foc/ N4 kILEIEEEERKRS 42
HAh: &L
mtr_encd_pos_speed_calc I a—45EBILUEB/RED
AR : (mtr_foc_control_t *) st foc/ N4 kILEIEEEERRS V& HH
HAh: &L
mtr_foc_voltage_limit R EEHIR
AH : (mtr_foc_control_t *) st foc/ N4 kILEIEEEERKRS 42
HA: il
mtr_angle_speed HEaE. REOEH
AF : (mtr_foc_control_t *) st_foc/ N4 ~ILEIEEERRA 4 (&R & SRR TOEHARXD
HA: &L Y iz )
r_mtr_foc_current.c mtr_current_pi_control B Pl Sl
AF : (mtr_current_control_t *) st cc/ BIHIEIEEARS >4
Hh: &L
mtr_decoupling_control JETF il i

A A : (mtr_current_control_t *) st_cc/ BEFHEEEER A >3
(float) f4_speed_rad / [El#xEE
(mtr_parameter_t *) mtr_para/ E—% /35 * — 2 #E KR

%
HA: gL
r_mtr_transform.c mtr_transform_uvw_dq_abs UVW — dq EEAZE R (FExTZE#)
AJ : (const mtr_rotor_angle_t *) p_angle / fItAEEAEEAKRNRA
Dz

(const float*) f4_uvw / UVW #7R A > %
(float”) f4_dq / dq B4 1 >4

HA: &L
mtr_transform_dq_uvw_abs dg — UVW BEE{ZZEH (T ZEH)
AF : (const mtr_rotor_angle_t *) p_angle / fitAEERAEEARA

v

(const float*) f4_dq / dq #HR1 >4
(float*) f4_uvw / UVW #E7R4 > &
AL
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KABMBRBE—ZOII—FRY L RX72T E& 1R
& 3-7 50 [us]EI#AEI Y AAHEBARTEB—F (2/2)
74 I% % E SRIBREE
r_mtr_volt_err_comp.obj mtr_volt_err_comp_main BEREWMELRE

A7 : (mtr_volt_comp_t *) st_volt_comp / EEREMEEEK

KA U4
_f4_v_array / 3tHEEMEEE KRS >4

(float*)
(float*) p_f4_i_array / 3 HEFREFIKRA >4
(float) f4_vdc /| 4 »\—2 BIREE

HAh: AL

r_mtr_ctrl_rx72t.c

mtr_inv_set_uvw

A7 : (float) f4_modu / U HHZER =R
(float) f4_modv / V tBZE R
(float) f4_modw / W tBZEZR =
(uint8_t) u1_id / Motor ID

HA: &L

PWM duty 5% %
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% 3-8 500 [us]EHIZEIY ;AABESNETREIS— &
T274IL% RS = MIBEE

r_mtr_ctrl_hall.c

mtr_angle_adj_hall_init
AF: (mtr_hall_t *)st_hc/ "—)Lt oY EERERS >4
H 71 : (float) f4_hall_angle rad /| ~—IJLiRHBEEE

R— U5 FAREAB s B4R H AL EE D
L

r_mtr_ctrl_encoder.c

mtr_set_encd_tcnt
AR (uint8_t)ul_id/ E—4 ID

(uint16_t) u2_cnt_value / 71 >4 #HAE
HAh: kL

IVaA—FhIVEALPREAD
ho v MEDERTE

mtr_encd_cnt_reset
AA : (uint8_tyul_id/ E—4 ID

(uint16_t) u2_cnt_value / 7179 >4 #HA(E
Hh: &L

Ioa—FhIU3EHRONHE

r_mtr_ctrl_rx72t.c

mtr_irg_interrupt_enable
AF: (uint8_t)ul_id/ €E—% ID
HA:#HL

R—ILEI Y AH DFFA

r_mtr_foc_control_encd_
position.c

mtr_hall_error

A7 (mtr_foc_control_t *) st_foc/ NI kILFIEEEERRA >4
(float) f4_hall_angle_rad / v—JLiRHH FEEE

HAh: AL

R—ILBHAEOREREL
IT5—E

mtr_set_pos_ref MEEREORE
AH : (mtr_foc_control_t *) st foc/ "o ~ILEHIEEEERRA > 42

H 71 : (float32) f4_ref pos_rad_calc/ fiiB 4 {E

mtr_set_speed_ref HEEREOERTE

A A : (mtr_foc_control_t *) st_foc/ NI bILEHIEEERRA >4
H A : (float32) f4_speed_ref rad _calc/ EEIESIE

mtr_set_iq_ref
AJ : (mtr_foc_control_t *) st_foc/ R4 bILEIE#EERRS 25
H 1 (float32) f4_iq_ref calc/q BERIESIE

mtr_set_id_ref
AH : (mtr_foc_control_t *) st_foc/ "o bILFHIEEEERRA >4
H A : (float32) f4_id_ref calc/d BEFRIEHIE

d BMERIERENRE

r_mtr_fluxwkn.obj

R_FLUXWKN_Run

AJ : (fluxwkn_t *) p_fluxwkn / S3&ORERMEEARR A > 4%

(float) f4_speed_rad / [ElExEE

(const float*) p_f4_idq / dq BAE R EERA >4

(float*) p_f4_idq_ref / dq BHEFRIERER A >4

(uint16_t) p_fluxwkn.u2_fw_status / 53 ERNED X T —
2R

i

55 LR H 1

Config_GPT9.c

mtr_speed_calc_timer_start
AF: (uint8_t)u1_id/ E—% ID
HAa:#HL

Ia—434IRE2—F
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33 T Ua—FFARS MNLEIEHY I FHIT7RYIOFE

RK7TVr—2a2/— bRV I I T CHERATHIIIVOEEZE—EZRICSRLET, FLTiEe—EIC
lE. K77V —2a3 0/ —bREY IR TFIZEBH2a0 745 L—2 3 4R FTTHTI7OFTEDH
ZRHLTWWET, —BICREOHWVWIIOEZDEMIZOVTIE, YV—RO—FE#SHBLTLESL,

% 3-9 “r_mtr_motor_parameter.h"¥ -V O EE—&

T7AILE 72K ERIE w5

r_mtr_motor_parameter.h | MP_POLE_PAIRS 7 1855t
MP_MAGNETIC_FLUX 0.006198f W3R [Wb]
MP_RESISTANCE 0.453f EiH [Q]
MP_D_INDUCTANCE 0.0009447f d#q/ V58922 R [H]
MP_Q_INDUCTANCE 0.0009447f qEA AR VR [H]
MP_ROTOR_INERTIA 00000962f A4 F—x [kgm 2]
MP_NOMINAL_CURRENT_RMS 1.8f EER [Arms]

Be

% 3-10 “r_mtr_control_parameter.h’¥ Y OE&E—&

T7AIE 72k ERIE "5

r_mtr_control_parameter.n | CP_CURRENT_OMEGA 300.0f ERGHRERRERE [Hz]
CP_CURRENT_ZETA 1.0f ERFHREAZRE
CP_SPEED_OMEGA 30.0f HERERERRRE Hz
CP_SPEED_ZETA 1.0f SEFE I R R
CP_POS_OMEGA 10.0f HEHERESEERY [Hz]
CP_SOB_OMEGA 200.0f REA TV —/\EEREHK [Hz]
CP_SOB_ZETA 1.0f EEA TF—\HERY
CP_MIN_SPEED_RPM 0 BNERE (BHA) [pm]
CP_MAX_SPEED_RPM 2000 BAGEE (HA) [rpm]
CP_SPEED_LIMIT_RPM 3000 HEFIRIE WA [rpm]
CP_OL ID_REF 1.5¢ d BEFIESE [A]

% 3-11  “r_mtr_inverter_parameter.h"Y YV OE&E—&

274IL% <o 0% EEIE "%
r_mtr_inverter_parameter.h | IP_DEADTIME 2.0f Ty 2 A L [us]

IP_CURRENT_RANGE 25.0f B AD THEEE [A] (p-p E)
IP_VDC_RANGE 111.0f A VIN— B BHREE AID ZHREE [V]
IP_INPUT_V 24.0f AVN—2ANER [V]
IP_CURRENT_LIMIT 10.0f BERY v ME [A
IP_OVERVOLTAGE_LIMIT 28.0f BEEY I ME [V]
IP_UNDERVOLTAGE_LIMIT 14.0f EEEY I v ME [V]

Cx] * Yr 2 MEROERBEANGEHLEETT,
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% 3-12 “r_mtr_config.h’Y -V OEE—E
T74ILE &A=k EEE 1w
r_mtr_config.h RX72T_MRSSK — MCU EIRY Y OEE

IP_MRSSK — AUN—2 BRIV OEE

MP_FH6S20EX81 — T—4BRIIOES

CP_FH6S20EX81 —

EP_FH6S20EX81 —

CONFIG_DEFAULT_UI ICS_UI F 24Uk ULZIR
ICS_Ul : RWM @ Analyzer ZF|F L 7= Ul
BOARD_UI : R— K Ul

FUNC_ON 1 Enable

FUNC_OFF 0 Disable

DEFAULT_FLUX_ FUNC_OFF 33 ORI

WEAKENING

DEFAULT VOLT ERR_ | FUNC_ON BEREHE

COMP

ANGLE_ADJUST_MODE

MTR_ANGLE_ADJ_EXCIT

BB EREE—
MTR_ANGLE_ADJ_EXCIT : &I E— F
MTR_ANGLE_ADJ_HALL : R—JLERE— K

POS_CTRL_MODE

MTR_CTRL_IPD

FrE HE ST =X
MTR_CTRL_PID: PIDa> bO—35
MTR_CTRL_IPD: IPDa > bO—35

LOOP_MODE

MTR_LOOP_POSITION

HEIL—TE—F
MTR_LOOP_SPEED : EEJ.—JE—FK
MTR_LOOP_POSITION : i@ )L—FE—F

GAIN_MODE

MTR_GAIN_DESIGN_MODE

L UE—R
MTR_GAIN_DESIGN_MODE :

PI 51 VBEE—F
MTR_GAIN_DIRECT_MODE :

P71 VEEANE—F

MOD_METHOD

MOD_METHOD_SVPWM

EHRAR
MOD_METHOD_SPWM : E3KZ R
MOD_METHOD_SVPWM : ZERIR% kL

% 3-13

“r_mtr_encoder_parameter.h"Y -V AE&—&

2744

%o 0%

E&E

®%

r_mtr_encoder_parameter.h

EP_PULSE_PER_REV 300

Ioa—%/LRSEREE [ppr]

% 3-14 “r_mtr_common.h’Y¥ Y OE&HE—E
T7AIE A=k EREIE #%
r_mtr_common.h MTR_TFU_OPTIMIZE 1 1:TFU O—F{EA
0: #5475 1)a—FER
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RX72T £

34 #lEoo— (7O—Fv—F§F)

341 AAA0HE

( BSP® A A L 40LEE >

BBt e DR ML

<Z77U7—>a>®x4>MEi>

A UAEREBOMEME

—5 U ZEBOWEHE

Y —ILRBEHEED ML

Yty MoLE

BREEORERS

>y

ul?

[Analyzer]

[Board]

BIHINSA—E AN

com_u1_mode_systemMD{EA 5
E—SOBEE— FEER

LEDiI{

|‘

Y

SWDIKEEM 5
TS DHEE—FEE

EEEIER

EEnEE T EDRE

[

DAY FRYTRLARHYT

LEDH|#

K39 A UEIO—F¥—+t
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XKAHMARPE—E2DOIT o a—4 RS kLI RX72T 44
342 Fx)T7EAINYAHLIE (50 [us])

( ¥ ) 7 EHE Y AH NI >

I
Tya—GhY U EE
I
UAE - WHRETRH
[

1 YN — S BB S
I

I>—FxIvy

I
ERA 7t v MEE
VIREREH

[INACTIVE]

SYSTEM MODE

[ACTIVE]

[com_u2_offset_calc_timeT
5% 7E L BRI

Ity MERE

[com_u2_offset_calc_time T
ERE L -B5RE £ £3:8) v

I8 - SRR R U - WHERZ 7t v MEIERE
I
AE - EER R
I
UVWHES R =>dosh B
I
ERP Il
I
FETF ik
I
B ERIBR
I
HIARE A {E
I
doEEE=>UVWHET L

I
BEREMHE

PWM duty 2}

PWML X 5 5%

A

GRS

3-10 ¥ UT7REHAYAANEIO—F v—
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3.4.3 500 [us]E| Y AH 1R

C 500 [us] E#AEIYAA )

[INACTIVE]
SYSTEM MODE
[ACTIVE]

’ ‘ — ‘ ‘
[INIT MODE] [DRIVE MODE]
RUN MODE
[BOOT MODE]
= ’ ‘ et B i e ’ ‘ EE B ERE ‘ ‘
o T wwmwr | [ o |
S ESR R iE (EEE
Tk LA B [ [
BOOT MODE~. ‘ ’ ‘ Y ‘ ‘ ’ ‘ RIS ‘ ‘ ’ ‘ TSR ‘ ‘
1 l
’ ‘ *“‘”wﬁl’ﬁla_w’i ‘ ‘ ’ ‘ AR ‘ ‘ ’ ‘ di&@;‘ﬁ%‘i“%ﬁéﬁi ‘ ‘
’ ‘ Dj_’)flmmm ‘ ‘ [—EfEE—st]
’ ‘ ESN ‘ ‘ BT E—FHR
’ ‘ ﬁ—)b%IJLbE‘FEI ‘ ‘ DRIVE MODE~
’ DRIVE I\IIODE’\ ‘
G
3-11 500 [us]BI Y AALE I O—F v— b
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344 BEERBRHEINY AAHNE

BERBRHEENIYARE, X7 TV r—2a30/—b/AEY T b T7IZHEITS PWM B AHRFDNA A >
E—4 U XHIEEHETH D POEMMIHGFDILETY Ty O, $ LLITHEALRNILVHEREMEICKSH D
ERREBICRET DEIYIAATT, T0EH. KRBV AHLEOETEIAR R TIXEEZ PWM B AfHFIE
NAAVE—FVRARKREIZHE>TEY ., E—F~OHAEIFLLTLET,

< BERRHEVAH >

PWMH i F 028

NAAVE—F D ZIRRED R

S

3-12 BERREFNYAANEIO—Fv—k

345 T oa—4SAh9 X TFEYAANE
< Iy a—ghouk >
FrTFrEIYAH

I va—4
AERERT

I2a—5 /8L RIBR LA

TLa-HNIUERLAS
T oS RARE
|
BEEOOHELE

Ia—4 /L RIEEYEE

TSR

<

S

313 Toa—Fh9 kX TF¥EYRAAT7O0—F¥— bk
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346 Hw—ILTvIEIYAHNIE

( R—=ILT v IE|IYAH >

DRIVE MODE LIS}

R—ILESDRH

BHEI v O BN EZEH

RV A ERE T 5—0E

R—ILEIYAHEEIE

<
€
A

A

v

3-14 R—LTyPEYAAREBEIO—Fr—+
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KAMARBE—2DI a—4RY MILFIH RX72T R
4. E—HH|IEBAFEZIEY—IL [Renesas Motor Workbench]

41 #=

AK7T)r—2 30/ — bRV I bz 7 TlH, E—2HIHBAFZE Y — /L IRenesas Motor
Workbench) 1 —H4 >4 7z —X ([EE/{Z1LiES. EEEERSE) L LTHERALET ., FRAELR
EDEMIE TRenesas Motor Workbench 1—H—X<v=a7J)L] ZSBLTLEELY,

E—A $IHEIF X 12 Y — )L Renesas Motor Workbench] [ttt WEB H 4 F K YU AFLTLFEELY,

Main Window

ion Help

. File Information
Connection

on O
Status Connect t-- USB YUPIL T4 Map File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.m... 2018/11/06 14:20:35

Configuration Select Tool

o
oo e
e IS

& read | &wiiee |

Project File Path) Variable Data | Variable Li

RMT File RX66T_MRSSK_SPM_ENCD_FOC_CSP_RV100.rmt  2018/11/06 14:34:26

Analyzer Window

rrrrr

d.mode _|[INT Q |[E
put_mode |INTS o [
com_u1_encd_angle_adj mode|INTS Qo

UINT16|QO
Lun:

Up | [ pown | | color | | Losd || save

Control Window

() Ready CPU: RX66T Serial: SCI6. PORT :COM4

4-1 Renesas Motor Workbench 4}

E— X HIHEAFKTIE Y —)L [Renesas Motor Workbenchl D{FELYA

ORRED e = VUV LY—ILERET .
@ Main Panel ® MENU /A—h 5, [RMTFile] — [Open RMT File(O)] % #1R,
TSI FITHIILED ST HILFRIZH D RMT 77 4 ILEHRHRALD,
® “Connection’® COM TS nf=Fv D COM %:ERT 5,
@ “Select Tool"BEIE D “Analyzer'sR2 > %9 1) w49 L. Analyzer BEEEBEIE % RT<T D,
® “4.3 Analyzer 2{EHI'ETICE—2 BB 5,
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RX72T E&4R

4.2 Analyzer BEERZH—&

Analyzer 1—H A4 V3 J 1 —AFERBOANAEH —EZR4-1ITRLET. 4B, ThoDEH~DA
71{E(F com_u1_enable_write IZ g_u1_enable_write £ [E] LEZE FAATZIHZEIZ [Middle Layer] ND 5t
TEIEHARBEINA, E—2HEIFERINET, 2720, NPT S5 T=ZE$IE com_ul_enable_write

IZ&KELEEA,

Analyzer #EEA N AZEH—E (1/2)

Analyzer #EEA W RZE#H 4 Eid) NE

com_u1_sw_userif (*) uints_t A—HPA VB ITT—RARAYF

0: Analyzer 1—4%4 >4 7z —X{HEM (default)

1:  R—Fa1—HA 271 —XEH
com_u1_mode_system (*) uint8_t AT—hEHE

0: RbyTE—F

1:S5F—F

3:)tvk
com_u1_direction uint8_t 12575 M

0:Cw

1:CCW
com_u1_ctrl_loop_mode uint8_t HIEIL— T YRz

0 : EREHIE

1: EHIH (default)
com_u1_ctrl_method_mode uint8_t HEAROLIY %

0 : PID #lli# (& PHEE PIEF PI)

1: IPD #lff0 ({Zi& - &E IPD

+{i & FF+&EE FF+HLE&E P/EFE PI)  (default)

FF: 24— K2+ 97— Rl
com_u1_position_input_mode uint8_t MEBERSEOAAARXIYEZ 0:01ES

1:BEAND (RTYTARN)

2 : IER{BYERL (default)
com_u1_encd_angle_adj_mode uint8_t HBMERHEE—F

0 : sAHIEIELIZ & 551 EFAH (default)

1: R—ILEUHITk DR
com_u1_flux_weakening uint8_t 58 SO L 3R il 4D

0:ON

1: OFF (default)
com_u1_volt_err_comp uint8_t BEREME

0 : ON (default)

1: OFF
com_s2_ref _position_deg int16_t MEESE (WA [E]
com_s2_ref_speed_rpm int16_t HERSE BHA) [rpm]
com_u2_min_speed_rpm uint16_t HER/ME BWA) [rpm]
com_u2_max_speed_rpm uint16_t HERKE BHA) [rpm]
com_u2_speed_limit_rpm uint16_t HEETIRE (BHA) [rpm]
com_u2_hs_change_speed_rpm uint16_t DIYHBARE (SEFEREREHUY B ) [rpm]
com_u2_hs_change_margin_rpm uint16_t DYBAEREY—DV (EREREEHY R ZHEE) [rpm]
com_u2_pos_interval_time uint16_t GBS E TEE b R
com_u2_pos_dead_band uint16_t TREH (Toa—45/LR%)
com_u2_pos_band_limit uint16_t fIERE Y NEHE
com_u2_encd_cpr uint16_t I a—4/LRE
com_u2_offset_calc_time uint16_t BRA 7ty MEFERRE [ms]
com_u2_mtr_pp uint16_t 1Bt #k
com_f4_mtr_r float i Q]
com_f4_mtr_Id float dEA o402V R [H]
com_f4_mtr_Iq float qEA VAV R2 VR [H]
com_f4_mtr_m float R [Wb]
com_f4_mtr_j float A—%4F—L% [kgm*2]
com_f4_nominal_current_rms float ERER [Arms]
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& 4-1 Analyzer BEEANWAZH—E (2/2)

Analyzer #BEA W RAZEH A il A&
com_f4_current_omega float TG RER B K
com_f4_current_zeta float BRHIHMRRZRE
com_f4_speed_omega float HE IR ERRIRK
com_f4_speed_zeta float HEHHRERERK
com_f4_pos_omega float B FIEREE B K
com_f4_sob_omega float BREA T —/\BERRK
com_f4_sob_zeta float REA THF—I\BEFRH
com_f4_id_kp float d BRI PI FIlEILLE 71 >
com_f4_id_Kki float d BER P FIEER YA >
com_f4_iq_kp float q B P FIELHI S (
com_f4_iq_ki float qEER P FIEHES 71 >
com_f4_speed_kp float RE Pl HELEG 71 >
com_f4_speed_ki float HE PIGIWESTA
com_f4_pos_kp float L& P LIS 1 > (PID #I#E— FBS)
IPD HIEILLBI S A +61E P #il{E LBl 4 > (IPD HI#E1E— FEF)
com_f4_ipd_speed_k_ratio float IPD FlfEIFHRE 71 > DIEE
com_f4_ipd_pos_kp_ratio float IPD %IHBFGIE P HIHEEE
com_f4_ipd_err_limit_1 float IPD Hl#MEZEY = v b1
com_f4_ipd_err_limit_2 float IPD flfEMfRE) = v k2
com_f4_accel_time float INEEERT [s] ((LERSIEERKA)
com_f4_ol_ref id float dHMERERE [A]
com_f4_id_up_time float d BERESEMERRM [ms]
com_f4_speed_rate_limit float HEEFRKIEHE [rad/s] GRERIEEER)
com_u1_enable_write uints_t EHESHAHT
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RX72T E&4R

RIZT 2 a—FHE/FEEFEOEES T %

— ~

172

BRICBBAT A2 ENDZEVTELEERERD—EER 4-
212RLET, Analyzer EECTRERTT AEPCEHDEEZHZARATEICTSEICLTLEEL, —EIThL
THOFMIZDOLTIEY—Ra—FE2SBLTLEIL,

®4-2 T FNERERHEIELEH B

Iva—SRHB/ RERNHEIEERA B B
g_st_foc.u2_error_status uint16_t IZ—ART—4%R
g_st_foc.st_cc.f4_id_ref float d BMERERE [A]
g_st_foc.st_cc.f4_id_ad float d BEREHE [A]
g_st foc.st_cc.f4_iq_ref float qEHERERE [Al
g_st foc.st cc.f4_iq_ad float q BERBRHE [A]
g_st_foc.f4_iu_ad float U HERIEHE [A]
g_st_foc.f4_iv_ad float VHERIEHE [A]
g_st_foc.f4_iw_ad float W HHERGHE [A]
g_st foc.st cc.f4_vd_ref float dEEBEERESE [V]
g_st_foc.st_cc.f4_vq_ref float qEMETERIE [V]
g_st_foc.f4_refu float UHEEERESE [V]
g_st_foc.f4_refv float VHBEBEEERE [V]
g_st foc.f4_refw float W HEEIERE [VI]
g_st_foc.st_sc.f4_ref speed_rad_ctrl float HEENE (EXA) [rads]
g_st_foc.st_sc.f4_speed_rad float RERLEME (BEKA) [radls]
g_st_foc.st_pc.f4_ref pos_rad_ctrl float MEESE (BEXKA) [rad]
g_st_foc.st_pc.f4_pos_rad float MEHREE (BEKA) [rad]
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4.3 Analyzer &5

Analyzer BEEZERA L. E—2 ZBET HHZEUTITRLET, BIEIL. “Control Window” TITLVET,
“Control Window” M &£#llZ. TRenesas Motor Workbench 1—H—X<=a27JL] #SBLTLE &L,

WERE T, HEIL—TIEEEHREE G >TOET, Analyzer iZEHIOFIETE—F ZRESE 578
2. $IEL—TEREFHEHRET IDLELNHYET, UTEETL. LEFEH, SHEEHBEERTLT
CfEELY,

“com_u1_ctrl_loop_mode’DW?WEIZ“F T v V" HA-> TS L ZFER L. [WritelffIZ0°Z A NT B,
“Write"R% > &9,

Control Window ro| B &8
| 0 Read I ‘l Write I§§== Commander| aUser Button | ._Stalus Indicator

Variable Data |Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write Note Select
com_ul_ctrl_loop_mode IINTB |Q0 17|1 ’7.|0 | ‘ O |

4-2 E—ZEFILEDOFIE

e E—2ZEEImSED

@ “com_u1l_mode_system”, “com_s2_ref speed_rpm”, “com_u1_enable write"QW?#EIZ‘F v~
MA-TWNWB I L ZWHRET S,
@ S EEERE % “com_s2_ref speed_rpm D [Write[#lICA DT 5,
® “Write' "% V&#T,
@ “Read’7’R4 > %1 L TIHAED “com_s2_ref speed_rpm”. “g_ul_enable_write’M[Read]il = R
%,
® MCUHNDEHIE~RMESE ST, “com_ul_enable write’|Z@THEER L 1=, “g_ul_enable_write”
ERLCEZANT B,
® “com_u1_mode_system"®D[Write]i#I=“1"E A 1T B,
@ “Write"R2 > #389,
@click “Read” button ®@@click “Write” button
Control Window [?\ = £
) ‘f Read | OWrite mander| ;User Buttcn| !Status Indicator ‘
Variable Data | Variable List | Alias Name ®Check
Variable Name Data Type Scale R? ML’ Write Note Select
com_ul_mode_system INTS a0 |&]o M1 O
com_s2_ref_speed_rpm INT16 Qo Vo v | 2000 = J|‘ @Write “1”
com_u1_direction INT8 Qo o Lo \ O
com_u1_sw_userif INT8 o |M]o 0 \\[ ]
com_ul_enable write INT8 Qo ¥lo ‘2-1 |
g_ul_enable_write UINT8 Qo ff1 LIfo O
T o a AN
®Write (“0”or “1”) @Write reference speed
4-3 E—S[EEOFIE
R01AN5532JJ0110 Rev.1.10 Page 35 of 41

Feb.26.21 RENESAS




KAMEBEREBE—2OI a—4RY ~ILEIH RX72T &4k

o E—A%EILEEHES
@ “com_u1_mode_system”®D[Write]#8IZ“0"% A DT 5,
@ “Write’/R% v &E#]Y,

@click “Write” button

Control Window || S| 23

‘ ﬂ Read | OWrite

Variable Data | Variable List | Alias Name

£2.. Commander | & User Button | M sttus indicator |

Variable Name Data Type Scale R? Read W? Write Note Select

com_u1_mode_system |INT3 ‘QO |M|1 |["' |0 4—'—'—1—" (‘D rite “0”

4-4 E—ARZIEDFIE

o ILF-TLEDE (T5—) HEDUNE
@ “com_u1_mode_system”®D[Write]#RIZ“3" % A 7T %,
@ “Write"R3 VU &#T,

@click “Write” button

Control Window = @]
| ” Read | 0 Write’[ §§== Commander‘ &User Button | _-_Status Indicator |
Variable Data | Variable List | Alias Name

Variable Name Data Type Scale R? Read W? Write Note Select

com_u1_mode_system |INT8 |Q0 ||7 |2 ] V] |3 H; |(‘DWrite “3"
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4.4 User Button HREE/E15
User Button #gEx# AL, E—42 #BET %L TIZRLET,

o E—REMNERIHTESHI S FIETD
46 DESICERETHET, REVERT LB ELFENADNYBEDYFES,

- ‘ ser Button <Start/Stop (Position Contro E\E@

Start/Stop (Position Contral)

Execution Mo, | 0
Ewecution No  Sequence Mo Variable Mame Command Value Display Description
0 0 com_ul_ctri_loop_mode |Write 1 Hide
1] i g_ul_enable_write Read A1 Hide
a 2 com_ul_enable_write Write A1 Hide
1} 3 com_uwl_mode system  [Write 1 Hide
1 0 com_ul_mode_system  [Write Q Hide

4-6 E—2DEEEFLE

o MEHRTEEETD
4TDEIITEET S LT, MEEREAAL, REVEWT L THEAERETEET,

‘ User Button <Pasition Control> E\ =] @

Position Control

Execution Mo. | 0

Position Reference 3600
Execution Mo Sequence No  Variable Mame Command  Malus Display Description
0 0 com_s2_ref position_deg |Write 3600 Show | Position Referance
i) 1 g_ul_ensble_write Read AZ Hide
o 2 com_ul_snable_write Write AZ Hide

4-7 MEETOEE
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o E—REERERETEHT L FILET D
4-8DEIITERETAHET, REVERT LB EFENADNYBEDYFS,

&, User Button <Start/Stop (Speed Control)» e = |

Start/Stop (Speed Control)

Execution No. | 0

Execution Mo Sequence Mo Variable Name Command  Valus Display Dwescription
0 0 com_ul_ctr_locp_mede |Write Q Hide
0 1 g_ul_enable_write Read A3 Hide
0 2 com_ul_enable_ write Write A3 Hide
0 3 com_ul_mode_system  |Write 1 Hide
1 0 com_ul_mode system  |Write Q Hide

4-8 E—H2DEEEN/ZFLE

o FEHTELXETD
MA4-9DESITEHRETAHET, RERFTEAAL, REVEWRT CETEERERSHIERTEEY,

4

‘ User Button <Speed Control> EI =] @

Speed Controd

Execution Moo 0

Speed Reference 1000
Execution Mo Sequence Mo Varisble Mame Command \alue Display Description
a 0 com_s2_ref_speed_rpm |Write 1000 Show | Speed Reference
4] 1 g wi_enable_write Read Ad Hide
0 2 com_ul_enable_write  |Write Ad Hide
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HETHEALDIEEIA
CITR. A AVRRLKRITERT S MEALOEEEE] (COVTHALFET, EHOEALOERBHEITOVTE. KFFa AV FBLUTY

ZHALTYITT—rESRBLTLESL,

1. BHESAE
CMOS #RDHWY KV OBIEEBHERHLZDLMATTLHEEL, CMOS RRFHRVEFHERICK > THY — MEBRIEZE LD LAHY FT, EfOR
FOBRICIE, BHAHEREDIERALTOIHEERD FL—OIATDUr—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. BREAND Y Y FAEMICHEZETOLHM. 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, Yty bE SMBRIRT (FENBREKRER) 2RV 0y ) THEZEKRT S XATLTE, 70V IN+HRRE
Lz, Yty FEBIRLTCESY, £, 7055 L0OEFF THBRIRT (FEMRIRER) AV 097(YYBZLEHEE. Y1Y
BRAEOIOYINTRRELTHLEYIYBZ TS,

6. ARimFOENIER
AN/ A RORGRIZE DEBEATERHMEORRCAYETDOTEEL TS, CMOSHEDALD/ 4 XL EITEEL T, Vi (Max.) h
5V (Min.) ETOEEICEEFEDLSHIBEIE. BBELZSIEECTBIADSHYET, ADLANLHLEEDHEEELLAA. Vi (Max) M Vi
(Min.) ETOEEZEBT 2EBHHBICF v 2 YT/ A XGERALBNESITHEALTLEZEL,

7. UYH—TJF7FLR (FH#HEE) 077X &L
DY—T7 FLR (PHEE) DTV EREZELFET, 7 FLRAEEICE. FROMBEHERICEIVMAFOATVNS UHF—TF7 FLR (FHE
) AHYET, ChoD7 FLRAETZ7EALEEEOBEICOVNTIK, BRETEFLANT, 77 EALBEVEIITLTLESL,

8. HMEDOHEIZDONT
HEZQORGDIEMKERETHHEEE, WRBLZILICVRATLIHBEAREERL TSV, ALIL—TOIAIVTHEENES L, TFY
VAAEY, LATIRRE—UOMELREICEY, BERUBFEOHE T, HHEE. BEv—C0. /A MR, /A XEHELENRLZDHHEN
HYET., RENESHRIEFTTIHEE. BRORUBTLITVRTLIHERBREZEREL TIEELY,



—
—

1.

13.
14.

=]

AERICERESNEER, VI LIz T7ELVIALICEET 2ERIE. FERUSOBEN. EABIZHBETIHEO0TT, BE, YVI+LIzT7H
KUThSICEET HEREMEAT 158, BEHROBERICHE T, BEHROBE - SDRTLERIFCESL., ChoDFERICERELTELEE
(BEBRFELEEZBVTNICELEBELEAET., UTRLTY, ) ICEL, Ik, —UZ0EEZZAVEREA,
LHBMBFLEAEHICEHSALERZT—42. M. £, 70554, LTV RXAL, GREBRHIZOEROERICER L THRE LI-E=E0HHF
., EEETOMOMMMEEIIHTAREFELECASICETAIHEICONT, SitE, ASOEIEETSIOTELEL, £-EEEE5L0T
EHYFEEA.
Lild, REHICE DT LUHFLIE=BDOHHE. SFETOMOMMMEELZASHETILOTEHY FRA,
LHBRERAFRAALESOMEA, Wi, KT, AA. BAZOMOTAEZETSCHEY. E=ERFORMOMNAICET IS5/ o ANREL
BBBEE. AT LU ARBOHHS LURBEEEHROBEEZCENTIT>TLEEL,
LMBRE, 2BFLE—DBEMHT. duE. RE. HE. UN—RIUTPZTYLS. FOM. FTETDIERLEVTLESL, MIHE. &
T EH UNR—RIVCZFYIUTHFICKYELEBEICEL, Sk, —UZ0EEFEAVERA,
L, SHBROREKEE NEEKE)] LU TBREKE] ITHELTEY. EREKER, UTITRTARICESNMEASADE I LZER
LTHBYES,

BEKE: aUEa—4. OAHEEE. BISHER. SRR, AV, RE. THEEM. N—VHL#sE. EXAOKRy b

EmEKE  EXEHE (BBE. BE. M%) | KEHE (ES) . KFEEEKS. SRIERESR I TL, SBREHHEES
BRI, T2 P— FFICKYSEER. Harshenvionment AITRRBEERLTVWIELDERE, BEifLd - SRICETERIFTAEEOH
i3 - VAT L (EMHFEE. AMRICIEOAAERTIH0%) | L LLESKEYMNBEERES RIS TNOHIME - VAT L (FHE
#/E. BEDBRE. BRFHFIESRT L, MERHERTLA, TS5V MEBRIRATL, BEERBES) ICERSNDIILEZERLTELT. Thb
DAERICHERATAIZEFBELTOVERA, X, SHABELTVWVAVERICUHBRZFEALEZIEICKYEENEL T, SHE—UZFD
EEEAVEEA,
HoWwBFBHRURE. MIHENSDREMEE 100%RIESNTVEIHITTEHY FBA, BHN—FIz7/ VI bz 7HRRACEEF2Y
T A RMENMEARENTVNEZEDEHYETA, ChITE-2T, S#E, X1V T RBUELIIEE (SHARFTESHAUSAFERIATL
BVRTLIZHTBARET VR - FEFAZEAHFTA. CHIZRYFERA., ) hDELIEEZESIOTEHY T€A, Sitld, SHERF
IS HRENEREINEHOR D VRATLN, FEAHE. BB, IMILR, FiE. NvFoF, T—2OBELEEITEFOMDORELBAT
B (THEBMHME] EOWET, ) K- TEEEZHLRVILERIILET A, Litld, BBEMBICEELEZIECAICEEL TELBEIC
DNT, —YIEREZAEVERA, Fl-. ERCEVTRHONBZBYICENT, RERBLUSHAN—FYIT 7/ VI I 7ERICIDONT, BR
HHELUEHEENEDERICET I2RIMLSVICE=ZEDENERELLEV I LORILEZED. ATELERTOVINEIRIELITVELEA,
LUBRECHEAOEE. BHOHGHER (F—2P— b, —H—XI=a7I. 7IUr—>ar/—b, EEENV Ty YICRED THE
ETFNAADERLO—BMLGEIESRE] %) # CRRBOL. YHMEETIRAER. BEESRETHE. K. REFHZTOMEEEED
HERNTIHEACESL, EEEHOERAEZBA TEHARECHEAINEBAOHKE, BBEDFEASLUERICDEEL TIE., StE. —
ZTOERXEFAVERA,
Lk, BHBERORESIVEBEORLICEHTVETH, FBARURIHIBETHENFKELY, FAKHICK>TIKREAELEZYTS
BENBHYET, £z, BRERE, T—2 22— FHFIZEWVWTHIEREM. Harsh environment AITERZEFRL TV DL DERE. MKGTRSEGE
To2TEYERA, RICHUHHIOBEEIFBBENELCEBEETHoTH. ABER. AKEHTOMUSMNETEZELIELEVELS. BF
BROBEICHBNT, TRES. B REH. REBEHLEAZFOREEFS I VI DU TNEE, BEROEHE - DA TLELTOHRRIEZ
ToTLESL, IS, Y422V T b7k BERTORIIZRE L. BEHROME - DRATLLLTORERIIZEEHROEETIT-T
CFZEly,

. BHASORBEESHFORMICOSELTL, HAENLFEAHERBOFTERMEE (LS, CHERICKRLTE. BREOVEDEE - A

EHEIT S ROHS HERE. ERSNIBREREERETHRPENI A, MDD ETISEETHLS THEACEEL, MDEREEFLANI &I
FYELCHBFICHALT, HE, —UZ0EFEZAVEEA,

. BHARBIUVEMEERNOESSLCRAICEYEE - A - REZZLESATOIHE - DRATLAICERAT S LRTEEEA, BHEGS

FUBMERH., REFLEBESETIHEAE. MEAERWIEESE] TOMBFRELSSVERSNAINEOHLEREEELREEFL. £
NEDEDDETHIRVBELGFHREET>TIHESLY,

. BEERNSHERZEZFICERFSINDIGEICE., FAICHZAEZBIHL T, RTIBETLHOAEHCBNI HEEEESILDEVELE

ERS
AEHOEMFEE—MELHOXEICEIFANDOREERDIC EGCEHITLFBERI S EEHELET,
FEMCEHE SN TVIABTFLEEHBRKICOVWTIFRAGRAASENE LS, LHOERELEFTEREE LS,

FE1 RBERICBVTEASATNS TE#) M LRHYR TLY FEZIZABKRS/ELVLRYR T bO=) RBARUAEREN, BEN

IIXERTHREELVETS,

F2. RERIZTEVWTHEASATLS TE#HER) L F1CEVTERSI-LSHOME. HEHKEVWVET,

(Rev.5.0-1 2020.10)

At FRTEHh HFEEEEO
T135-0061 RREGIREEZM 3-2-24 (BNT+LT7) BHOBEBOEM. F¥Xary FORFFER. RFOEXEMEAEER
WWW.renesas.com OIZBT 21EHRE L. B D Tz ITHA FETELLE S,

www.renesas.com/contact/

BEZE(ZDULVT

LR RBLULRHRATFIILARYR TLY A AKX EHD
BIETY, IRTOBES L UEGEERL. ThENORMEEICRRE
LET,

© 2021 Renesas Electronics Corporation. All rights reserved.


https://www.renesas.com/
http://www.renesas.com/contact/

	要旨
	動作確認デバイス
	対象ソフトウェア
	参考資料
	目次
	1. 概説
	1.1 開発環境

	2. システム概要
	2.1 ハードウェア構成
	2.2 ハードウェア仕様
	2.2.1 ユーザインタフェース
	2.2.2 周辺機能

	2.3 ソフトウェア構成
	2.3.1 ソフトウェア・ファイル構成
	2.3.2 スマート・コンフィグレータのファイル構成
	2.3.3 モジュール構成

	2.4 ソフトウェア仕様

	3. 制御プログラム説明
	3.1 制御内容
	3.1.1 モータ起動／停止
	3.1.2 A/D変換（モータ回転位置／速度指令値、インバータ母線電圧、モータ相電流）
	3.1.3 位置指令値の作成（速度台形波方式）
	3.1.4 速度演算
	3.1.5 変調
	3.1.6 状態遷移
	3.1.7 始動方法
	3.1.8 システム保護機能

	3.2 エンコーダベクトル位置／速度制御ソフトウェア関数仕様
	3.3 エンコーダ利用ベクトル制御ソフトウェアマクロ定義
	3.4 制御フロー（フローチャート）
	3.4.1 メイン処理
	3.4.2 キャリア周期割り込み処理（50 [µs]）
	3.4.3 500 [µs]割り込み処理
	3.4.4 過電流検出割り込み処理
	3.4.5 エンコーダカウントキャプチャ割り込み処理
	3.4.6 ホールエッジ割り込み処理


	4. モータ制御開発支援ツール「Renesas Motor Workbench」
	4.1 概要
	4.2 Analyzer機能用変数一覧
	4.3 Analyzer操作例
	4.4 User Button機能操作例

	改訂記録
	製品ご使用上の注意事項
	ご注意書き
	本社所在地
	お問合せ窓口
	商標について

