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BRTERLTLWET,

& 4-3 E— FEERAM Y F SW8 DETE
A4 vF | ON/OFF RE
SW8 1 | ON
SW8 2 ON xSPI0 boot mode(x1 boot serial flash)
SW8_3 ON
Sw8_4 | OFF REA
* 4-4 ET—FERERAYF SWI0 DEFE
A4 vF | ON/OFF RAE
SW10_1 OFF REEA
SW10_2 | OFF* VCC1833_1 = 3.3V (J15 : 2-3 short)
SW10_3 | OFF* VCC1833_2 = 3.3V (J18 : 2-3 short)
SW10_4 | OFF REA
SW10_5 | OFF REA
SW10 6 |ON VCC1833_5 = 1.8V (J39 : 1-2 short)
SW10_7 OFF Cortex-R52 CPUQ ATCM wait cycle = 1 wait
SW10_8 OFF Cortex-R52 CPU1 ATCM wait cycle = 1 wait
SW10_9 ON JTAG mode = Normal mode
SW10_10 | ON* 2nd Boot CPU = Cortex-R52 CPUO
& 4-5 ESHEERIRIA v F SW7 DERTE
A4 vF | ON/OFF RE
sw7 1 | oFF* P03_6,7. P04_0~3, P15_0 &4 v /\—%R—F INV3 #lfii{E 5 &
- LT#EMA (P15_0 1L BSC2 #lffMES & L THFEMA)
SW.4_| OFF NVigad. 5017, PMOD12 BIMBSE LT
SW7 5 OFF*! ?f;;ﬁ;; 6_2~5 %4 2/\—%21K—F INV2,4, PMOD1 #l{EE S
SW7 6 OFF*! I;J?_& P18_3~6 4 Y /\—A2FKR—F INV1,34 HlfEfEF & L THE
SW7_7 | ON P04_4~7. P05 0~6 % HSPI, 4 > /\—%4 R— K INV3, PMOD2
SwW7. 8 |ON FIEMES & L THER
RO1AN8225JJ0100 Rev.1.00 Page 15 of 113
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RZ/T2N KAARHAE—2 DI a—4~Y MUFH (1) 7ILL 2 a—4) -4 T35
R 4-6 EBHELEIRXA v F SWI DERTE
A4 vF | ONJOFF RE
SW9 1 OFF KR{EA
SW9 2 OFF KR{EA
P08 5~7. P09 3 %4 »/\—#%7R— K INV4, BSC1, i3k SPI &
SW9 3 | OFF MIEE L LCHA
SW9 4 OFF KEA
SW7-3 = OFF B¥® P00_6,7. P01_0 %4 > /\—4HR— K INV1 TfF
SWo_5 | OFF BT 3541 ENCIF EE & LT
SW7-4 = OFF B P02_4~6 %4 »/\—%1KR—F INV2 TERT S
SWe_6 | OFF 18412 ENCIF 52 & L TR
SW9 7 OFF P15 2 B KU SW7-1,4=OFF D P15 0,1 &4 > /"\—AKR—F
- INV3 ClERT 315EIZENCIFIEE &L LTER
P16_6. SW7-3 = OFF B5®M P16 _7 £ & 1 SW13-1 = ON B&® P17 0
SW9 8 OFF . SW12-5=0N TA /\—4KR—F INV4 TERT H5EIC
ENCIF{EB &L LTHER
R 47 ESHEEEIRXA vTF SWI1 DHRTE
XA wF | ON/OFF RE
SW11_1 | ON
P11 0 % USB 7k X kA VBUSEN & L TfER
SW11_ 2 | OFF
SW11_3 | OFF P11_7 &4 2 \—% R — F INV2 E1=(& SHOST #I#ES £ LTHE
SW11 4 | ON A
SW11 5 | OFF
SW11_6 | OFF PI24%1—H Ty aRS4yFSWAAHELTHER
SW11_7 | ON
SW11_8 | ON
P14 3 % USB OTG A EXICEN & L T{ER
SW11_9 | OFF
SW11_10 | OFF KR{EA

RO1AN8225JJ0100 Rev.1.00

Nov.4.26

Page 16 of 113
RENESAS



RZ/T2N KAARHAE—2 DI a—4~Y MUFH (1) 7ILL 2 a—4) -4 T35
& 4-8 EEHEEERR A vF SW12 DERE

24 vF | ONJOFF BE
SW12_1 | OFF REMA
SW12_2 | OFF REM
SW12.3 | ON 123_3,1 ; }%;otu P07_0 % Ethernet Port0 ¢ MDC, MDIO, NRESET
SW12 4 | ON izg_é,éésotzﬁ P07_0 % Ethernet Port2 @ MDC, MDIO, NRESET
swi2 5 | oN* P16_6. SW7-3 = OFF B P16_7 45 & U SW13-1 = ON B> P17_0
- 4 UN—2KR—FINV4AFIEMES & LTHEA
SW12_6 | OFF PCle #T > RiRA v & LTHEHA
SW12_7 | OFF PCle %% 4 J6 M 12V EJ&E OFF
SW12_8 | OFF PCle 3% % 4 J6 M 3.3V &JE OFF
= 49 (ESHEEEIRRA vF SWI13
24 vF | ON/OFF BE
SW13_1 | ON P17_0 %53 SPI 8 & UA wX\—2K— K INV4 HIEES & L TE
SW13 2 | OFF A
SW13_3 | ON
SW13 4 | OFF P15_4 % EEPROM F SCL & L T{#EH
SW13 5 | OFF
SW13 6 | ON P17_1 £4538 SPI 8 & U4 v /3A—4R— K INVA HI#EMES & LTE
SW13_ 7 | OFF A
SW13_8 | ON
SW13_ 9 | OFF P15_5 % EEPROM f SDA & L T
SW13_10 | OFF
& 4-10 EEHEERRR A v F SW14
24 vF | ON/OFF BE
SW14_1 | ON
swia 2 | oFF ANO00 ZRT > 3 A—4& (T
RO1AN8225JJ0100 Rev.1.00 Page 17 of 113



RZ/T2N KABAREFE—2 DI a—3 Y MU (1) 7ILTa—4)-4 T—42EfE)
472 SxINEVETE
R 411HDHBK 415ICCPUR—RDO Y UNRNEVEREEZRLET, “"IETIAHI D OERT IHENH
HEFRERLTLET,
x 4-11 /IO BRBEIRD v U /\DERE
Ty 2/NE> | Open/ Short RE
VCC1833_1 (< 3.3V ER & it#4
J15 2-3 Short*! VCC1833_ 1 FAA VDIETHEFDDHEAERICER (SW7-2
= OFF) 3 358 NHKE
VCC1833 2 (2 3.3V ER & 1it#A
VCC1833 2 K4 A v MIESE % Ethernet Port3, 4 B (SW7-3,
J18 2-3 Short*" 4 = ON, ON) A D Ethernet Port3, 4 % RMIl T{EfT 5. =
-lEFDMDOEERIZ{#ERA (SW7-3, 4 = OFF, OFF) ¥ %15
BDHRTE
VCC1833 6 (2 3.3V ER & 1it#A
J25 1-2 Short*! VCC1833 6 KA U DIEBEH#ZDMDHEEERIZFER (SW7-1
= OFF) 3 558 NKRE
VCC1833 5 (< 1.8V ER & it#4
J39 1-2 Short VCC1833 5 M KA A V{EE% eMMC [ZfEFH (SW7-7,8=
ON,ON) 3 Bi5E8NKRTE
Ethernet Port0 f§ PHY(U54)® VDDMDIO [Z 1.8V EJE & fit#4
Ja1 2-3 Short P20 4,5 £ & U PO7_0 # Ethernet Port0 ™ MDC, MDIO,
NRESET & L T{#EA (SW12-3=0N) 3 558 NHTE
R 412 TNV THREEERD ¥ 2/ \DERE
Ty 2/NE> | Open/ Short RE
J29 Open A oR— KT8y J#ge J-Link™ OB A%

& 4-13 PCle Yty MESHIES v 2/ \DHRE

Open / Short

RE

Open

SATFLYtyY FERIZPCle Yty FEESHLEL

RO1AN8225JJ0100 Rev.1.00
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® 4-14 BERAETRAD v V/\DHRE

Ty 2/NE> | Open/ Short BE
119 Open HETEE (X Open, BRAIERFIER7TS ZMUSMNL. 13 EVE
P 24 ELORBIZERIEEA
J13 Short
J12 Short
J16 Short
J11 Short
J14 Short Hifirke (L Short, ERBIER(THZ O v /8% Open (2L, 1-
J17 Short 2 EQFﬂﬁ(- EE./)ll.n‘i'&*ﬁ)\
J20 Short
J22 Short
J23 Short
J24 Short
R 415 A 2IN—2KR—FK 24V EFFHA GND EHE D v V/I\DETE
Ty 2/NE> | Open/ Short BE
A oN—%7R— K 24V EJRA GND (GND_24V) % GND &
48 Short EHTS 12EV, 3-4EY, 56 EVEFNTNER)
AKR—FIZI0H B 24V EREZHEHBL. KKR—Fbh 1Y
N—RR— kA~ 24V EREHHET HIHEEDERTE
RO1AN8225JJ0100 Rev.1.00 Page 19 of 113
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473 TEROER
BEREZECERNE A% CPU R— K® J10(Terminal Blocks 24V IN)~E#E L TL 2 &Ly,

474 A IN—FR— RDEHE

4 2N—%7K— E®D CN_INV % CPU 7/K— F® J49(INV1), J50(INV2). J51(INV3). J52(INV4)~EHE L T
{fZ&Ly,
475 BER— FOEEGR

BIER— KD SCl a4 4% CPUR— K® JAORMW T RT 2)NEHELTLEEL,

4.7.6 J-Link OB ~M &k
PCIZHH LI USBHy—TJILE CPUR— KD J3R2 AEHELTLCESLY,

Power Ethernet (ETH2) EtherCAT LEDs and
switch connector user LEDs
GPIO RMW Ethemet (ETH4, ETH3) Etheret (ETH1, ETHO)
connector connector connector connector

i3

User switches

RESET switch

<— PMOD1 (Type2A, 6A)
connector

PCI Express
connector
PMOD2 (Type3A) fopr: ne:gsrsnon
connector
USB host
. connector
microSD card slot —>[
SHOSTIF connector
USB-to-serial conversion port
USB connector DC PWRIIN .
(15-V, USB Type-C®)
J-Link™ OB '
T | block
USB connector (;4?“\/'?;) oc
External debugger (MIPI-20)
connector
Inverter board BSC Potentiometer Inverter board
connector (INV3) connectors connector (INV4)
Inverter board ADC Inverter board
connector (INV1) connector connector (INV2)
46 CPUR—KROI+Y 2EE
RO1AN8225JJ0100 Rev.1.00 Page 20 of 113
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5. Y2 rYxT7IBERERE

51 e?studioDA A F—JL
LD URL M5 e2studio 24 vA—KLTLZELY,
https://www.renesas.com/ja/software-tool/e2-studio

e? studio DA X k—)LEFIZEMY 7 b7 = 73EREE T GNU ARM Embedded 13.3-Rel1(13.3.1.arm-
13-2)MBIREIN TS EEFHERE L TLEELY, 5-112EMY 7 bz 7EREEBZRLET,

Select the additional software you wish to install ] \t I‘ t:l’b
Welcome [] Renesas QE
] = w [/] Renesas Al
Device Rarmites [ Renesas Reality Al for RZ 2570
Additional Reality Al Utilities DDSC FSP Version Updater 1.0.0
Software ~ [_| Renesas Toolchains 8:& Utilities
[] Renesas E2 Self-Checking Program V1.02.00 v1.02.00 1000 B
[[] Renesas E2 Lite Self-Checking Program V1.00.00 v1.00.00 1000 B
[] Renesas E1, E20 Self-Checking Pragram V1.01.00 v1,01.00 1000 B
+ [m] GCC Toolchains && Utilities
| 4] GNU ARM Embedded 13.3-Rell 13.3.1.arm-13-24 197.8 MB|
GMU ARM Embedded 12.2-Rell 12.2.1.arm-12-24 1000 B
[] GMU ARM Embedded & 20172 6.0.0.2017q2 1000 B

] GCC ARM A-Profile (AArchéd bare-metal) 13.2.Rell 13.2.1.20231008 10008

[[] GCC ARM A-Prefile (AArch6d bare-metal) 10.3 2021.07 10.3.0.2021-07 1000 B

[[] LibGen for GNU ARM Embedded 1.2024.04 1000 B

[] LibGen for GMU AARCHE4 Embedded 1.2024.04 1000 B
[] Renesas RA FSP

5-1 BMY 7 b7z 7:ERE@

52 FSPDA A b—IL

LUTF®OURL M54 >R —F(RZ_FSP_Packs v4.2.0.exe)& 4> O—FK L., FSP Version4.20 %4 > X
F—ILLTLESL, 41 2R F—=JL/RRIE e?studio B/ VR F—ILEINTWNB/RREZERLTLZELY,

https://github.com/renesas/rz-fsp/releases

53 RMW OEAFGE

E—4 Fl#EBFZ B Y —IL Renesas Motor Workbench 1 —4 4 >4 7 = —X([\l#5./{Z1LIES. [EERE
EESH)E LTHERALET., E—2HIEBFEZIEY—IL Renesas Motor Workbench (F#£4t WEB 4 k&
YUAFLTLEELY,

https://www.renesas.com/ja/software-tool/renesas-motor-workbench
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6. EERAHE

6.1 EEHIDIER
E—REHNTICHEST, UTOERICTIECES L, Bo-FUAIZKY, BEOHBONEEESI
ERIITHENHY ET,

& TNYHEFERALLEAS, FL—RET - TL—IRA VI EBRELE-FHTE—2EITLENTL
a0, FEDELIZEKY., A VN—42LREELHEET 2HEL/HYET, RMW ZFRAL T, &
SHENERICHET H2EHET T, TNV T EITHTLESL,

® MC-COM [ZEBEN B EIN TS0, BE M1 RLICHFERATEET, BUREERT H5E. PC
EAVN—FDGND AEBELELDEHEENHY. GND N L TEREBEHOENLAHY 9,

o RAFIUEMNFEELKSIZ, EEFREEEELTLEELY,

¢ I UIO—HSDEREOMBITEELTLCES N, TVa—45DERENHE - EMFRLTWSEBA. E
BIZE—AFIEHTEEEA,

o E—ADWHIEELEINDT, DT H—FELBIZAN—FZRYMIFLTLESWN, HIZhy Ty
Z0EHRIE. BEEDICEBE LGS, HMIRET 2EELHY T,

0 AUN—ANFEIELTEH, E—A2NEEELTNSIEE. E—2IIBEETZRESIETS-H, UVW
ZHHERICEELSINYET, BHLE-EEIHICEMT I E, REOBRNLAHY FT .
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6.2 BEFTOFIE
BEETS-ODEBFIEL. UTOREY TT,

#®6-1 BEETSETCOFIE

FIE ES BEd 5=

1 CPUK— KDR A v FBEL v UREVREERET S j:;

2 AVR—BR—FOC v vREVEEERY 1 —LREEERT S jg;

3 YUITLTATSLDA VR—F 6.3

4 YUITLTATILDOELFR 6.4

5 CPU R— RABR%EHKT S 473

6 J-Link OB ~£#59 % 47.6

7 BR&xAUIZT S -

8 HYoINTOT S LDEERAH 6.5

9 BRzA 7129 % —

10 CPUR— K> USB A —JILERY ST 476

11 CPU R— FAA UN—4aR— F&EKRET 5 474

12 AVN—ER—FICE—2 LT3 %ERT S 46.3

13 BIER— F%& CPU AR— FIZEEHKT 5 4.75

14 BRzAVIZT S -

15 RMW & 9 % 6.6
7 & ) 1#1(6.8.2)
R FE #l(6.8.3)

16 RMW ZRAWTE—2 DEBEEITS kLY ilE(6.8.4)
=T IIL—THE
(6.8.5)
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6.3 YN TATSLDA R—k

(1) e?studio ZEEIL A2 —N—DDT7AMI—A VR—FrEERTBE T4 VR—F1 54705
Ry ZAMNBEREFET,

(2 —H—BREFETOSI bET—IVRAR—Z~N FBRLET,
() T[8H] REAVEBRLYLITLTOD L) FHABMESNTVWETA LY Y ERBIRLET,
(4) T#¥T1 REUEBRLET,

6.4 HoT7)ILTOYFSLOEIILER
(1) estudioM*A=—a—N—mid, TASTH F—FRTELR EBRRLET.
(2) EJILEAEIT S &Y —)LIZ TBuild Finished] ERTENET,

6.5 HUTINTOTSLDEZAHS

(1) e?studio DA =a—N—hi, RIT—T1\vY ZFBRLIOTSILZEZTAHFT,
(2) EERAANRTTHEAVY—ILIZ 8900 —FERT) ERTENET,

(3) e?studioMA=a—nN—hi, ET—8RT ZBRLTN\VITERTLET,
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6.6 RMW &Li#E#id 5

(1) RZT2N_ INVBLV_4PM_ENCD_FOC_E2S_V100¥src¥application¥user_interface¥ics¥RZT2N _
INVBLV_4PM_ENCD_FOC_E2S V100.rmt Z:#{R L RMW &1L £7,

@

File Option Help Log

Connection File Information

COM v Clock RMT File RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100... 03/25/2026 17:07:40

Status Map File RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100.. 03/16/2026 14:18:11

Configuration Select Tool

CPU

Motor Type

Control

Inverter

Project File Path C:\workspace\serial-encoder\RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100\src\application\user¥ ﬂ‘,,l Details v
Name Date Modified Size
{ESIRZT2N_INVBLY_4PM_ENCD_FOC_EJS_V100.rmt 2026/03/25 17:07:40 662 KB

¥ 6-1 EHERDO RMW

(2) Connection — COM M fEAT H#EKGICHEMAT 5 COMAR— FEBIRLET,

File Option Help Log
Connection File Information
COM Ccom22 v Clock RMT File RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100.... 03/25/2026 17:07:40
Status Connect -- USB Serial Port Map File RZT2N_INVBLV_4PM_ENCD_FOC_E2S_V100... 03/16/2026 14:18:11
Configuration Select Tool
CPU RZ
Motor Type Brushless DC Motor
Control Serial Encoder Vector Control
Inverter RZ/T Series Inverter Board Easy Analyzer
Project File Path Ch\workspace\serial-encoder\RZT2N_INVBLY_4PM_ENCD_FOC_E25_V100\src\application\user¥ (‘_'r Details v
Name Date Modified Size
EEARZT2N_INVBLY_4PM_ENCD_FOC_E25_V100.rmt 2026/03/25 17:07:40 662 KB
v + /.
6-2 ¥EfRED RMW
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6.7 Map 7 7/ ILDESKEH

A—RY U TNTOT S LD—HBEERE LGS, Map 774 L% RMW [ZBEREHT HEENDLEIC
BRYFET, Yo T TOTSLDEREFZITo>TLVEIMERIZIEK, Map 77 M IILDEBREHELIFET
—d—o

Map 77 A ILEBHHT DL EELUTOEELZIT>TLLEILY,
(1) File Information —Map File ® T--1 291w - LET,

(2) RZT2N_INVBLV_4PM_ENCD_FOC_E2S V100¥src¥application¥user_interface¥ics¥RZT2N_INVBLV
_4PM_ENCD_FOC_E2S_V100_conv.map Z:&IiRLEY,

(3) User Setting Form ® Set #4 J v o LET,

File Option Help Leg
Connection File Information
com comz2 v Clock RMT File  RZT2N_INVBLV 4PM_ENCD FOC E25 V100... 03/25/2026 17:07:40
Status Connect -- USB Serial Port Map File I RZT2N_INVBLV 4PM ENCD FOC E25 V100.. 03/16/2026 14:18:11 . I
Configuration Select Tool
cPU RZ
Motor Type Brushless DC Mator
Control Serial Encoder Vector Control :,
Inverter RZ/T Series Inverter Board Easy Analyzer
Project File Path Ci\workspace\serial-encoder\RZT2N_INVBLV_4PM_ENCD_FOC_E25_V100\src\application\user'¥ ) Details v
3 User Setting Form = O *
Set
Address Mame DataType -
(000470 g_fac_ctrl.fifo_depth UINTE
0000d7c1 g_fac_ctrl.ne_transfer_in_progress UINTE
0000472 g_fac_ctrl.data_bytes UINTE
0000d7c2 g_fac_ctrl.bitrate_modulation UINTE
0000d7cd g_fac_ctrl.open UINT32
0000d7d0 g_fac_ctrl.te_src_bytes UINT32
0000d7d8 g_fac_ctrl.ng_dest_bytes UINT32
0000dd5e g_u2_conf_hw UINT16
0000dd5c g_u2_conf_sw UINT1G =

6-3 RMW @ Map 7 7 1 JLE8REREMERT(L)& User Setting Form(TF)
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6.8 RMW Z{ERAL=E—2

6.8.1 RMW DEEIZERT HEH

AYUTNTOTS LT, E—2Z8HTHEEICIE. RMW ZRHVTHELET . RMW Ul ERBDOA S
REH—EZKRG62ICRLET, GH. CNoDEHA~DAAEIEL comX.ul_enable_write IZ
g_ul_enable write R CEZEEAALEBRICE—FED 2 —ILHORET HEHARBREIN, E—42
BIZERINET, =120, DT 5 i=ZE$E comX.ul_enable_write [CIKEFEL EFH A,

—ERDE—FFIEAND/NZTA—FE, FILPICHREELETEEIT, FMIEIRS7TEZSHWL TS
L\o

BH. EHLOEBEFHUILSAH)IEHTEDEABBEL>TWWET, RMW L, ZEHADEBEF*BHTH
LTEZEHTEIRL. Control Window TZHHNEOHBEORTETLET,

# 6-2 Analyzer EEFEANALZH—E (X=0,1,2,3)

TH4 it ZES
comX.u1_system_mode (*) uint8_t VRATLE—F
0: =1t
1 L&
2 : REHE
3: ML HIE
4 A—TFII—THIE
5. TS —fEkR
8: BiiA 7ty FAE
9: EA 7ty FAE
comX.u1_enable_write uint8_t A—HYANREHRES B AR
comX.g_ul_enable_write E ZEH—HTANT—E K
73
comX.f4_torque_ref nm (*) float ML FERE [Nm]
comX.f4_ref speed_rpm (*) float HEEETEREMA) [rpm]
comX.f4_ref position_deg (*) float MEEREFMA) [deg]
comX.f4_ol_crnt_ref float A—=TUIIL—THIHD d HERIESE [A]
R01AN8225JJ0100 Rev.1.00 Page 27 of 113
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E—AHEOFMZEITOIRICBEAT I LDEVETELGBERERD—EZR6-3ITRLET . Analyzer
HWEETRBRTT SR PERDIEZRHRALERIZSEITL TS,

&6-3 E—FHIEHO-HOETELEH (X=0,1,2,3)

T4 it kS
g_st_serial_encoder_vectorX.u2_error_status uint16 t | TS5—X7—4 X
HMlxEK 6-4 2SR
g_st ccX.f4_vdc_ad float A4 N—3 BIFEIEIE[V]
g_st_ccX.f4_id_ref float d BERIERIE [A]
g_st ccX.f4_id_ad float d MERRHIE [A]
g_st_ccX.f4_iq_ref float qEERERE [A]
g_st_ccX.f4_iq_ad float qEERRHE [A]
g_st ccX.f4_iu_ad float U HERRHIE [A]
g_st_ccX.f4_iv_ad float V HERBERHE [A]
g_st_ccX.f4_iw_ad float W HEERELIE [A]
g_st_ccX.f4_vd_ref float dEEEIERE [V]
g_st_ccX.f4_vq_ref float qEEEIERE [V]
g_st_ccX.f4_refu float UHEERERIE V]
g_st _ccX.f4_refv float VHEEEERE [V]
g_st_ccX.f4_refw float WHREXESE [V]
g_st_ccX.st_rotor_angle.f4_rotor_angle_rad float WA E(ERA) [rad]
g_st_serial_encoder_vectorX.f4_rotor_angle_offset_rad | float MEA 7ty MEXA) [rad]
g_st_scX.f4_ref speed_rad_ctrl float HREERERWMA) [rad/s]
g_st_scX.f4_speed_rad float RER B (HWA) [rad/s]
g_st_pcX.f4_ref_pos_rad_ctrl float BT EEMA) [rad]
g_st_pcX.f4_pos_rad float SEMRHE(EWA) [rad]
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6.8.2 friEHf

FMEREE— KT CW ARIZE—4S % 3600 deg BER =& 57, RMW Db RDIFEZITLVET,

(1) RMW ###:#I1Z Select Tool - Analyzer E— FZREIRL FJ,
(2) comX.u1_system_mode & comX.f4_ref _position_deg D[W?] FIDF v IRy I REFz v LE

-d—o

(3) comX.u1_system_mode MD[Write]5lIZ1 ZAHALET,
4) WritlR2 > &2 1w LET,
(5) comX.f4_ref_position_deg M [Write]51(Z 3600 # A AL ET,
6) WritelR2 v &2 1w LET,

(7) E—4H CW HIZ 3600 deg EEz L £ T,
(8) comX.u1_system_mode MD[Write]5lIZ0 ZAALET,
9) Writ] K2 v &2 1w LET,

Control Window

[A¥ Read E\ Write

Variable Name
comO0.ul_system_mode
comQ.ul_enable_write
com0.f4_torque_ref_nm
com0.f4_ref_speed_rpm

com0.f4_ref_position_deg

=] @ | &=
#5 Commander (“) Status Indicator “1 One Shot
Variable List ~ Alias Name
Variable Meaning Data Type Scale Base R? Read W? Write Note Select

UINT8 Q0 | Decimal ¥ 1 M |1 =
UINTS Q0  Decimal ¥ 0 0

FLOAT Q0  Decimal ¥ 0 0

FLOAT Q0  Decimal ¥ 0 0

FLOAT Qo Decimal & 3600 v m

FLOAT Q0  Decimal ¥ 0 0

com0.f4_ol_crnt_ref

6-4 GrE %
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6.8.3 EEH{H
EEHIEE— T CW AR 3000rpm TEIERS # 5 7=HIS. RMW 55 RDBEEEITVET,

(1)
()
©)
(4)
(%)
(6)
(7)
(8)
9)

RMW $£45# (2 Select Tool - Analyzer E— KZ#IRLE Y,

comX.u1_system_mode & comX.f4_ref speed_rpm DW?FIDF v IRV IR EFzvILET
comX.u1_system_mode D[Write]5]IZ2 #FAHALET,

Write]R2 > &9 ) v LET,

comX.f4_ref_speed_rpm MD[Write]5lIZ 3000 #F AH L ET,

Write] R > &2 ) v o LET,

E—42 A CW AR 3000rpm THELE T,

comX.f4_ref _speed_rpm D[Write]5IZ0 #AHDLFET,

Write]R2 > &9 ) v 9 LET,

(10) comX.u1_system_mode MD[Write]F[Z 0 ZAHDLET,
(1) Write] K& %5 1) w4 LET,

Control Window EI =] 22

‘ E\ Read ‘ E\ Write 2 Commander () Status Indicator 7 One Shot

\VEGELCEREIERS  Variable List — Alias Name

Variable Name Variable Meaning Data Type Scale Base R? Read W? Write Note Select
com0.ul_system_mode UINT8 Qo Decimal & 2 v |2 =
comO.u1_enable_write UINTS Qo Decimal ¥ 0 0
com0.f4_torque_ref_nm FLOAT Qo Decimal ¥ 0 0
com0.f4_ref_speed_rpm FLOAT Qo Decimal ¥ 3000 v
com0.f4_ref_position_deg FLOAT Qo Decimal ¥ 0 0

com0.f4_ol_crnt_ref FLOAT Qo Decimal ¥ 0 0

6-5 53 &l
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6.8.4 kLY I

ML GIEIT CW ARICEE S E 5B, RMW Do RDEEZITLET

(1) RMW ##£#%I1Z Select Tool - Analyzer E— F#:&IRL F T,

(2) comX.u1_system_mode & comX.f4_torque_ref nm DW?FIDF v IRV I REFzv I LET

(3) comX.u1_system_mode M[Write]5lIZ 3 #ZAHNLET,

(4) [Writel’ R2 %92 1)y LET,

(5) comX.f4_torque_ref_nm MD[Write]51Z 0.01 ZAHDLFET,

6) [Write] R4 &9 vy LET,
(7) E—4ACWHHEICEGELET,

(8) comX.f4_torque_ref nm M[Write]5IZ0 ZAHNLET,

9) Write] R4 &9 vy LET,

(10) comX.u1_system_mode MD[Write]FIZ 0 ZAHLET,

(1) Write] R > &2 U v o LET,

Control Window = = | =
‘ m\ Read ‘ E\ Write f#5 Commander (“) Status Indicator B One Shot
Variable List = Alias Name
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write Note Select
com0.u1_system_mode UINTS Qo Decimal & 3 v |3 =
comO.ul1_enable_write UINTS Qo Decimal ¥ 0 0
com0.f4_torque_ref_nm FLOAT Qo Decimal ¥  0.01 v
com0.f4_ref_speed_rpm FLOAT Qo Decimal ¥ 0 0
comO.f4_ref_position_deg FLOAT Qo Decimal & 0 0
com0.f4_ol_crnt_ref FLOAT Qo Decimal ¥ 0 0

6-6 kLY il
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6.8.5 F—TIL— Tl

A—TUIN—THEE— FT. CW AHRIZH 500rpm TEREESE H1=HIZ. RMW H 5 RODBEZEITLVE

-d—o

(1)
()

©)
(4)
(5)
(6)
(7)
(8)
©)

(1) [Write]R& > %% ) w4 LET,
(12)comX.u1_enable_write M[Write]5]IZ0 ZAHNLFET,
(13)[Write]/R& > %% ) w4 LET,

RMW $#:#%(Z Select Tool - Analyzer E— KZREIRL £,

comX.u1_system_mode. comX.u1_enable_write. comX.f4_ref_speed_rpm. comX.f4_ol_crnt_ref M
WD F v IR I REFzvILET,

comX.u1_system_mode MD[Write]5|IZ4 ZAALET,
Write]R2 > &9 v LET,

comX.f4_ref_speed_rpm D[Write]5]I1Z 500, comX.f4_ol_crnt_ref M[Write]3IZ1 ZAHDLET,

Write]R2 > &9 v LET,
comX.u1_enable_write D[Write]5lIZ1 ZAALET,
Write]R2 > &9 v LET,

E—AMNCWAHMAICEELET,
(10)comX.f4_ref _speed_rpm M [Write]5!l(Z 0, comX.f4_ol_crnt_ref D[Write]5]IZ0 ZAALET .

Control Window

[A¥ Read E\ Write

Variable Name
comO.ul1_system_mode
com0.ul_enable_write
com0.f4_torque_ref_nm
com0.f4_ref_speed_rpm

com0.f4_ref_position_deg

= @ || =
#5 Commander () Status Indicator 1 One Shot
Variable List = Alias Name
Variable Meaning Data Type Scale Base R? Read W? Write Note Select
UINTS Q0  Decimal ¥ 4 M a =
UINTS Q0  Decimal ¥ 1 M
FLOAT Q0  Decimal ¥ 0 _
FLOAT Qo Decimal ¥ 500 v 500
FLOAT Q0  Decimal ¥ 0 0
FLOAT Qo Decimal ¥ | 1 ¥ 1

com0.f4_ol_crnt_ref

6-7 A—TIL—THIE
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RZ/T2N KAARRFE—2 DT a—4~Y NUFIE (D) T7ILT a—4)-4 555,
6.86 I5—HR
T5—3$4RE CPU AR— FED LEDI(FE)NETLET .

(1) g_st_serial_encoder_vectorX.u2_error_status QR?FIDF v IV RV I ANF v I INh TSI &
EHDBLET,

(2) [Read]RZ2>&#49 1) voU LET,
(3) g_st_serial_encoder_vectorX.u2_error_status M[Read]Fl IR FTEShI-EZHEELET,

64 I53—AT—FADERHA

& IS—HE Y04

0x0000 IS—7#L MOTOR_ERROR_NONE

0x0001 HWBERTS— MOTOR_ERROR_OVER_CURRENT_HW
0x0002 BEETS— MOTOR_ERROR_OVER_VOLTAGE
0x0004 Ei5EETS— MOTOR_ERROR_OVER_SPEED
0x0080 EEETS— MOTOR_ERROR_LOW_VOLTAGE
0x0100 | SWBERITS— MOTOR_ERROR_OVER_CURRENT_SW
Oxffff rKEEIS— MOTOR_ERROR_UNKNOWN

6.8.7 I S5—fRK
(1) comX.u1_system_mode MD[Write]3lIZ 5 #AHNLET,

(2) [Write]R2 &2 Yo LET,
IS5—HEBRENSHE CPUR—KED LEDI(FE)ANEKTLET,
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6.88 EBRA 7ty FHAE

BRA 7ty FRBIERRAD 05 WEREBBMICFHIRENET, EEPELEDE MR LET . 4.
UTOBREZITO-TFETHARI S LI TEEY . BERXFYTHERABI ILERLIHY FEA,

(1) RMW i1 (< Select Tool - Analyzer E— F&:&RL E T,

(2) comX.u1_system_mode D[W?] SIDF v IRy I REFzvILET,

(3) comX.u1_system_mode M[Write] 31128 ZAALET,

(4) [WritelR2 &9 ) v I LET,
(5) [Read]’h2 >%% 1) w4 L. comX.ul_system_mode M[Read] FIMN 0 THBHZ LEFHERLET,

Control Window

Variable Name
com0.u1_system_mode
comO.u1_enable_write
com0.f4_torque_ref_nm
com0.f4_ref_speed_rpm

comO.f4_ref_position_deg

=)@ || =2
‘ [A¥ Read ‘ E\ Write f5¥ Commander (%) status Indicator 1 One Shot
Variable List = Alias Name
Variable Meaning Data Type Scale Base R? Read W? Write Note Select

UINTS Q0 | Decimal ¥ 0 v n =

UINTS Q0 | Decimal ¥ 0 0

FLOAT Q0 | Decimal ¥ 0 0

FLOAT Q0 | Decimal ¥ 0 0

FLOAT Q0 | Decimal ¥ 0 0

FLOAT Q0  Decimal ¥ 0 0

comO.f4_ol_crnt_ref

6-8 BiRA 7ty FRE
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6.8.9 fIEA 7w FRAE

KHLFINTOFSLTIE. E—42(TSM3101N2001E020) £ L= & = DBA 71 v kA
g_st_serial_encoder_vectorX (X =0, 1, 2, 3)D * >/ \ZE# f4_rotor_angle_offset_rad IZ#)H#AEL L THRE S
nNTWB®, BEIFIEEA 7ty FMAREZFHTITODLEREHY FHA, MEA 7ty FMABRZFEITHT
SIHEIE. UTORIEZIToTLIZELY,

(1) RMW E#:#IZ Select Tool - Analyzer E— F#:EIRL F T,

(2) comX.u1_system_mode DWAFNDF v IRy I XAE=FzvI LET,

(3) comX.u1_system_mode MD[Write]5IZ 9 #AHNLFET,

@) WritelRg2 &2 v o LET,

(5) [Read]’R2 >%%41)w% L. comX.ul_system_mode M[Read]FIM 0 THZZ L EMHERLET,

Control Window EIE £
[V Read E\. Write i Commander (“) status Indicator 5 One Shot
VA ERRE R Variable List  Alias Name
Variable Name Variable Meaning Data Type Scale Base R? Read W? Write Note Select
com0.u1_system_mode UINTS8 Q0  Decimal ¥ 0 v u =
comO.ul_enable_write UINTS Qo Decimal ¥ 0 0
com0.f4_torque_ref_nm FLOAT Qo Decimal ¥ 0 0
comO.f4_ref_speed_rpm FLOAT Qo Decimal ¥ 0 0
com0.f4_ref_position_deg FLOAT Qo Decimal ¥ 0 0
com0.f4_ol_crnt_ref FLOAT Qo Decimal ¥ 0 0
6-9 fMEX 7ty FERAE
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KAARHAE—2 DI a—4~Y MUFH (1) 7ILL 2 a—4) -4 T35

7. E—AHIE7ILIIXL

71 HME
AHLTINTAFTSLOE—RE@M7ILIY) ZLIZDODWTHBALET., & 71 [CE—2 48 EE R LE
-d—o
R 71 KYLTILTOTSLOE—ZHI RS
e 5 =X Ioa—4RY kLEIEH
PWM ZERA% ERIRNY FIVEFREFITERRER

g - EEREAE

YL -4

HEE— K

{0 D - S il

- RMILYEIE - A—T 2 IL—THIE

D - F{ERAE

- JETF b &I

- BIEGIHREH B
- BEEREME

- PWM Z 3

* 55 O HE R 2]

RMEIRT AL
- Tra—SEEHREHE

- BK R LY IBREIE(MTPA)

72 #HEIOvoE
BREMIO Y /RER 71 1CRLET, HEREHEMTIOY Y EER 72 (SRLET,

. Vdc [V]
l Vd*, Vg* Vu, W, Vw I Vu, W, Vw I
Id* [A] Current PI ¥ Vd* [V v] ™ [v]
[\ d
- p———O—>| Control . Voltage q Voltage Error PWM » Motor
Ig* [A] +) Current BT L Vg* [V] o Limit uvw Compensation (SVPWM) \
B Control + 3
B e [rad] [ ¢ Iu, Iv, Iw I
Ia* [A] N - Sampling ¢ (A [ [A] Encoder
Decoupling Delay q
lq” [A] »| Control Compensation lg* [A] uvw
b Iu, Iv, Iw
1d [A] da (A
Ig [A]
‘ o we uvw
Id*: dERIERETR Vdx : dBRIERBE [rad/s]
lo*: qBHIEREIR Vox : qEIERERE 6o [rad]
Id : dERER Vu: UEE L
lg : gERER Vv: VIEEBIE Pn Pn
Iu : UMER Vw : WHHEE 6'm [rad]
Iv : VEER Vdo : BREE Sensor Serial [Encoder Count]
Iw : W,:‘H/_E/I‘TT. we : BEAEE wm [rad/s] Encoder module
fe: BXA wm - K
Om: #iHA Pn : #Bxt45

7-1

BERHME IOV Y
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wmg [rad/s]

O wmer [rad/s]
o]

Position

1d*[A]
profile
6 m* [rad]
. :a Posttion P * (Soecd wm* [rad/s] Soosg B 5 9 Flux 1d* [A] ,
" osition + pee. + pee urren .
O lrad] o ] o Il s et 2= Comeo | et | 0] Weakening | g1 (o) | Motor
. Current
wm* : IR A EE Id*: dERIE R ER WAl Encoder
wm : AR lo": oHiE S B Control | lu
wmer : B EE T — 1d : dBEF 1d [A] v [A]
Fo+7—F lg : g
Omk: ESHA lu : UER Iq [A] Iw [A]
Om: A Iv : VIRER
Iw : WHER
wm [rad/s]
Sensor Serial [Encoder Count]
6m [rad] Encoder module

¥ 7-2 MEREHEIOVY
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7.3 HlErAIT

7.31

ME

HE2A 2002 7-3(12RLET, 7-3FDEYAHLIEBIZDNTIL 83 ZSHWL TS,

< 50 us q
GPTm n OVF
DSMIFm_CAP_TRGO
GPTm_n.UDF
DSMIFO (INVA1) 918 us
DSMIF1 (INV2) 1918 us
DSMIF2 (INV3) 918 s
DSMIF3 (INV4) 18 15
< #3934 us !
txi_isr tei_isr [ rxi_isr (#9255 us)
SCIEO (INV1) JT
SCIE1 (INV2) | [] ]
SCIE2 (INV3) | ] ]
SCIE3 (INVA4) ] ] ]
[ RO 1
GPTO_0 UDFRIY3Ad% [ TEnmmams s us

7-3 #HlEEA4 =225

732 VYTFILITra—FELDEERR

AHrINTOT S5 LTIE. GPTm_n_UDF £ T2 a—4 L DBEFEERBT 5102 DMAC £
LEF. GPTm_n_UDF AFEL=42 4 I 25 TDMAC &8 L. SCEDHEIY FA—LLPRE
O(CCROIZT—4ZmELTCTIEEY FETEEY & 1ICRET 5 & T. FA-CODER EIEEIYiAH %
RESEFET, R 74ICCGPTA=v b0, FroRILO0ZHIR) TS ILEOESORBERLET .

GPT DMAC
GPTO O INTO = =
Unito [GPTOOUDF_ IGU SPIO0. 0% Unito  PHEELTE=T.0 oqiko
Channel 0 Channl 0

7-4 GPT. ICU. DMAC. SCIE [AM{E 5 ik

RO1AN8225JJ0100 Rev.1.00
Nov.4.26
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733 GPTA=v rREIDZAIAIVEZEPB{RZ—F

AYTNTOTSLTE, ELHIZ1MBOE—2HEIERT S GPTO_0. GPTO_1. GPT0_2 M™%
ARNIVBERE—bEEFET, ELC ZEALRDOEAHT GPTO_O_UDF MEEL=E &I, 28B. 3
HE. AMEBDGPTDEIARAIVVEERAZ—bSET, 4HBDCGPTDRAI AV V2 DFEBERBAL
TWET. B 7-5(2F21=y FOGPT ZRAMS B EDHEE A I VT ERLET,

| | |
< 50 us 50 us 50 us >:
|
|

| |
| |
GPTO.GTCNT | L//////////A\\\\\\\\\\J
I |
| |
| |
| |
GPT2.GTCNT /\/\
|
|
GPT1.GTCNT :

i
|
|
|
1 1
| |
| |
GPT3.GTCNT |
| |
: txi_isr — txi_isr :
I tei_isr rxi_isr tei_isr rxi_isr |
SCIEO
SCIET | !
SCIE2 | ;
SCIE3 - o] !
GPT0.0 UDF | 8 SEREHIH (18E) | B R 8 (284 8) |
BYsAd | [T#16 us | mmmim amsy | [[ #9916 us | wamm e
B 75 £1=y bDOGPT ZREASEELEEDHEEAIDT
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74 TIZLITIERBICKIERBKRE

7.41 FHERRLE R

RZ/T Series Inverter Board I3 EREFHBRHE T H=-ODTILE L5 < ZEH%8 RVIS9355A #E A TLVE
9, RZ/T Series Inverter Board DHERZREERO IOV VEER 7-6 [TTRLET,

TILE T IERZRIE VINHTEF, VIN-GFREOEEICIE CT/HNILRBEEZERASIN-ES(MDAT)ESV O Y
4 {EE(MCLK, 20MHz)% MPURZ/T2N)IE 3 THALET ., MPU [EFILAE LR ERABAH AT BES
% DSMIF(FILA ST TA VA —T 2 —R)D sinc 7 4 )L TR LT DSMIF THIEEBET .

RZ/T Series Inverter Board &4 2 /\— 2 R— KM S E—EAAFTNBZEFRDOHAEZEZE. E—42AMhHA Y
N—BR—RFAFNDIERDODFEZFALEELTVET,

TR TIERBAEY BT HL X2 L—2 D GND IHmFRUTILE T T ERFD+5V AlD
GND i FIEHEDE—FHFICEBRINATVET, TDH PWMESHA VN—FKR—KEAAASAT
WEWEEX, TR IERFITIMDATEE L MCLK EEZHALFERA. XY TLTOT I LK
4 VN—BHR—F~APWMESZHALTALTILE D TIERABN 5 DESHAH N SN ERRHA TR
BEETITA LT HMBETVET, VA MLUEDOFHMIE8.65 7 TR LN,

+24V

+5V VCC33 A
VCC33 A +3.3V +12V MCLK X (x=U, V, W)
—|— —|_ T ’ ForMPU
1 1 1 Delta Sigma
XP(x=UV,W) ___, o o Modulator
from MPU Photocoupler » »H MDAT_fzr &:g,v‘ W)
Gate VIN-[V] VIN+[V] ERE
Driver for Motor
xN (x=U, V, W) ooosie) =
(X=U VW)l photocoupler [—» slEd 0wz Laax=uv.w)
GND

7-6 HERREEROIOYIER
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742 BHRBHEEAI T Esinc 714ILEHRTE

Dy TNEEFHVEREZBRHT BIZIEF ¥ ) 7IWWA(GPTm_n_OVF & GPTm_n_UDF) WA A 245 T
BRERHELET. T VIRERBEZFERALTCERBREZITS> EEEsinc T4 LA DEEREZEZEE
FTEIBENHBYET, B 7-7ISRTLSCF v ) T7IWLUMS sinc T4 L2 OEEREABBLIZBERT
DSMIF EHEZIWMBINIE) v TN EEFHVERERETEIENTEET,

GPTm_n_OVF

GPTm_n_UDF
1B 3 B i

BERBHIIIVYT

7-7 EEBEEERBEAIAZIVY
sinc 74 LA DEERKE rdEsinc 74 ILZDREEN, ToA—2a k% DR, TILE LT IERR
DHEAYV OV IRAHETM ETHEUTORATRT I ENTEET,
7y(N X DR — 2)
Tg =———F——
2
RV1S9355A MHE AV B v 1L 20MHz TH = HEAo 0v I EAEA Tt MI[X 0.05us TY,
0.05 x (N X DR — 2)
2
RIBEEFIE & BFRFAIEIEF 1) 7A(GPTm_n_UDF)THEAT 5 FA-CODER ZE{EE| Y AH#NTET L1
B End (B 7-3) ,
—DRINOEHDF v ) TLUDOERZHEE L. ROBEAD GPTm_n_UDF Z| Y A& TERBIEZE1T 5 5
&, BEBM tdIZDOWLWTUTORERNET LN S,
T4(us) < 25.0
CODFRERZFF T EIICTAILZDREN, TOA—L 3V HDRZEFZROFET,

RZ/T2N @ DSMIF [£ 1R, 2R, 3RDsinc Z4ILZEHBATVET . TAILFRBNIBNIEELE
RAECHEDH3RDsinc T4 L2 EFERALES,

RZIT2N D DSMIF [ETF o A—SavtbE LTAM D 256 23BIRT B ENTEET, R 7212740
ARBMNMITHDIEEDTIOA— a3 DR EEBEBRBZRLET, T2 U TEHE RV1S9355
DHEAEREBE 20 MHZz THB1E=H. TUA— a3 VEOREKEIE 20MHz/DR EHYET, TUA—
DIAVEOBERBEF ) TRAEROBRETHIZENEZLLVED., R 720TF U A—2 3 ULblE,
TOA—=L a3 v EOHARRENE Y U TRBEROBEREIZEDEDEITERLTVWEY, EERETdD
FTEREB-IBRADTUA— 3 VEEDRIF250 THY . BT ¢ d (F#) 18.7 us TT,

£ 72 FUA—L3UHDREEBEHBTd (T4 ILAREN=23)

Ty(us) =

TUA—La v DR EIEREE T d(us)
25 1.83
50 3.70
100 7.45
125 9.33
250 18.70
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RZ/T2N KAHEREAE—R DT a—5 Y MU (L) 7L a—5)-4 T—5558)
743 DSMIF Z#f{Ed o BRE~DEHR
(1) TILE LT TERBD VIN+, VIN-EDEE & DSMIF Zifefi

RZ/T Series Inverter Board [ZEEH SN TS TILE L5 T K RV1S9355 M VIN+, VIN-FEDEE (&
K 0.32V. #&/M-0.32V T9, DSMIF ZH#IE(X 12bit THBH=H1Hho 2 FH=Y DEEIL(0.64 /4095) [V /
hov rERYET,

(2) Yv v MERODIE
&H8I1Z13 0.016 [ohm|DIEMA AL 5I#E#HE T 2 EIHRA SN TS =H T v 2 MEFDIEE 0.008 [ohm]TT,

(3) ERMEDNBIE

RZ/T Series Inverter Board (&4 > /A\— A2 R— FMWSE—EAFNBIEREE. E—EH oA U/IN\—4~5Hk
NBEREZALTEELTVWET, 1 UN—FR—FhoE—EIAFNDEE, THOLLBEDERNTND &
T, UV MERTOEEBTIZCEY VIN-OEBEEMN VIN+F K YELKHYET, ZDEE. VIN+, VIN-BIDOE
£ (VIN+ — VIN-) OEITEDETT ., DSMIF ZH#{EIX VIN+, VIN-FIOEEA OV D & D DSMIF ZH{E
047V EHFIMZEILTHDT, A7y FZELSIVWEEMNSEREEZRO D =L, BHEEREESIE DT
DIZNENTEIBELHY T,

TILE LU T E R RV1S9355 M DSMIF ZHEMN b BRIEZFHET AXEUTISRLET .
BIRME[A] = (-1) x (DSMIF Z#fE — 2047) [count] x 0.640[V]/4095[count] x (1/0.008) [1/ohm]

AY > T TAY S5 LTIERZT Series Inverter Board DT ILA 25 < Z5A250D DSMIF B A
2047 [2H b 0V=8, DSMIF ZHfEAM 5 ZL3IKEE LT 1915 Z2EHALTWVET,

BIRME[A] = (-1)x(DSMIF Z#fE — 1915) [count] x 0.640[V] / 4095[count] x (1 /0.008) [1 / ohm]

Z DX % r_motor_inverter_cfg.h & r_motor_module_cfg.h ICEZESNTWSAT YV OZFEALTEEET &
RREBGYFET,

THIE[A] = (-1) x (DSMIF Z#fE — MOTOR_MCU_CFG_ADC_OFFSET)[count] X
INVERTER_CFG_CURRENT_ADC_REF_VOLTAGE [V]/ MOTOR_MCU_CFG_AD12BIT_DATA
[count] x (1/INVERTER_CFG_SHUNT_RESIST)[1/ohm]

MOTOR_MCU_CFG_ADC_OFFSET & MOTOR_MCU_CFG_AD12BIT_DATA IZDW\TIEF 9-2 #5E L
TL =&Y, INVERTER_CFG_CURRENT_ADC_REF_VOLTAGE. INVERTER_CFG_SHUNT_RESIST [Z
DNTIE9.62FZSHL TS,
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7.5 EFRHIEHAEE
BERHIEEREL. ANSHEERENOAY MILGHIEICREGEFEBRRV T 4 — RNy JHIEZITL.
PWM ELTHATHEREEERT HHEETT . F=. Y TED 12— ILOFTFiHHIE, BEMBEHMHE.
EREME, RERY - ERABREEZERED 12— oflEILET, EVa—LEREER 7-8I12RL
i—a—o

Current module
Current config
—_—

PWM
vava | oo | vave Vu,Vv,Vw (Duty)
Id,Iq referen reference reference X uv,W,
d.Iq reference vd,vq | Decowp Voltage dg>UVW reference s+ Modulation >
diq |reference "9 Limit [Votage error compensation OFF]
Current
lu, v, | Id, P
u, lv, lw )
UVW-dg |-

Voltage error

compensation
angle I [ Sample Delay
speed Compensation

[Voltage error compensation ON]

7-8 EARHIEHOKETIOYY

7.5.1 FEFiHHE
FEFHHEL., BERSEEDORAMLLdH - q OB TERAEWVICTFEHLAL., REMREELG S EZHH
THEHITERALEY . FATAHHE. UTELQYES., —RHULGPME—2DOBEEAEBKXELYFT,

Vd_dec* = Rld* - (A)quq*
Vq dEC* = RI * + (L)Ldld* + oW

Id*,Ig*: ERERIEA], w: BEEE(ERA)[rad/s],R: E—2 D 1 ZIER[Q],
Ld,Lg: E=2 DA F0 2 VR[H], ¥V: E—42 OHEIBEHIWD]

A

FoNT=BEHETIE Va dec* & Vo aec*IE. PIEEIZZMN O HASNHEEESE Ve & VFITMELFET,

+ + .
ig* PI 7 -V,
i e *
dd tt Vd_dec
w—p decoupling
> Vq_dec*
+
+
Iq* PI LA —> Vq*
iq_det
7-9 EFSHEOHKET OV Y
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7.5.2 EIEAIIEEAFHE

UVW QO=ZHETIESTZERT SEIC, #HELE-AENS 05 HlEHEARS. EH-AECTH=HZLH %
TOWET, CONEBIZKY, HIHOREEZRET A ENATEET, 5EBERRE. PWM T+ 1 7EH
AEMES. MEIZNEBEITSBAIC. REDREABOAET,

IESEED, TE—XDRENED T LT, AEEEIZTAPELET, COThEESEERRBN—FT
HH_ELEFAL, EOAEZIROAEBHEI OHEHET OHEEL G Y FT,

N Peak N Peak
PWM | i
Carrier | |
(Valley ; r Valley i :
Estimated ! |
Angle | Angle equi\}alent
E to 0.5 cycles
Actual Angle on the interval
7-10 PWM F+ | 7R TEL AEE DS
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753 BTEEREWE

BERPWM A UN—4TlE, EFR7—LDRA v F U RFROEREHLET -0, ETF7—L4L2
DDHRFHARABIZATELRDTY FASLERTTOET, ZOL-OEFESELERICE—4ICHMEN
LZBEEICIFE[ENEL., HIHBEEINBILLET, FCTEFNBREFRETIE-O. SEREFELZERELE
7.

EFBENTRIKFHE. BRAZTLERETIETY FEAL, FRTEINRT—FFORA vy F oI

[TE&FL. TROLSGHEMEZRLET, BEREMETE., TEBEERELFDEBEENZI—VZERICE
CTEERREICHELET,

1.5

% 4.00 -3.00 -2.00 2.00 3.00 4.00
1.5
Output current (lu,Iv,lw) [A]
H 7-11 EEBREDERIKEFE(—H)
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754 PWMZFHAK
FHTLTATSLTRH, E—F~DANEBEMEZ/NILRABERPWM)ICEYERT D, TD=H,
AERED1—LVTEPWMESOT1—TALEZEHT 5. Tz, EREFIARZLITS0OIZ. ZREA
P RLVERTEHLEBEZE AT S, AU TLTAYTSLTIE, 2BEO/NILRBERESH AN S
BIRTES, @, BREHEDS2—ILOAPI ZB L TERABHALERTET 5o

(1) IEs%KRZEF(MOD_METHOD_SPWM)
EREMZLUTDEIICEERT B,

__V
m="g

mEBE  VHEREEE  E AV A—SBREE

(2) ZEFEA~NY bILEFH(MOD_METHOD_SVPWM)

KABBARBAE—F2 DR FLHEEIZENT, —REICTEZOFZHEERESBEIIERRRICERT 5.
ECHN, ZDEFPWMERDE-ODOERKELTHERATHE, ERICE—FICHNMENLBEEDA >
N—EBREFEICHT HEEFARSHREEETRETRK86.7[%]I<HPREND, £-T, FTRXIZHD
FOCHEEREFENRAELR/MEOFHEZREH L., ThoZEHEEERENGHELZLDE
ERKELTERT S, TORR. ERARORKIRIEEVI/2EEAY, REBEFZOFXICEERNAE

X 100[%] & % B,
V. V., 1
V=V, |+ar(1
4 Vw 1

s AV = —meemmin = max{Vi, Vo, Vi s Vinin = min{Vy, Vy, Y}

VoV, V, :UV.WHEBEESE
V., V) Vi, - PWM £/ A UV,W HEEESE(ERR)

FREMZLUTOLIICEERET 5o

V,
E

m: APV PWMAERMRELESES B A v/ =4 BT

m:
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7.6 FEEHEIREE

HEHHEEEIX, E—ANEERSICERTHLS. PIHIEZTVVEY, EEESEOADEZZITT. N
HORERGBINIEEHRTEBELEDRELRICEREBESEZEALET, £, YTED 2 —/ILDOBORE
& MTPAFIHEZARES 2 — L SHIEILET,

Speed config | speed control
— >
Speed e S et Id reference
reference > | [Flux weakening OFF] ;! [MTPA OFF] | Iq reference.
speed . | Speed control ! o I "
> | (- |
| Lo '
: [Flux weakening ON] : : [MTPA ON] :
| Flux : | :
: waekening | : MTPA |
Max voltage =: (library) : : :
______________ S |

7-12 FEHEOHEIOYIE

7.6.1 SHOBRHE

FOWRFEE, JBMERZEARICHET S LT, BREETHAARGEEZ PM T—2 DEIERIC
LEBIL TRET SFEEECWY)NBATLEIEFHTTHOTH, dHERIEFTZADETHERSE., #
LHTHEEITVET (R 7-13), BEBMAZITEHET CLICEY ., MEICLER qHBRIETEELT
ENFIRELAY . BEEGRLESLUVSEREGH TOHARELEERELET,

BOWERFEE, REDEREICH LT, E—4DEEZRELNS LY. EEORBHIEL Lo KEZE
HEMICRAMLT, ITOEZAICEXSE, PME—20EEABRRIK - THEEEZSX vy ILT 54
HWETVET,

D=, £, FEREEFIREZLUTOMHEXNORDHET, RIFE—FDIEHIE. lalL1d,lq RHEE
DZFM(V (1d*1d+Ig*Iq)) TT . Vamax [&. EEREHECEAVETHONCHHAELTVEIEERY k
ILORKEEZFEALET,

A \
Rated i Max torque line with weak control.
Torque[Nm] N
AN
i \'\ \u\ Max torque line without weak control
Lo Tl
Rated Speed[rpm] Speed[rpr;]
7-13 HAEEE LY &RE DR RA
Vom = Vamax — laR
 FRBEEFIRE V], Vinax : BENY MILORKIE [V]
I : BN FILOKXKES [A]
X 7-14 FEEEFIREOEGHEX
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2
bt () — (1)
“ Vom = Vamax — 1aR
Vo : BEEBEFIRIE V], Vipex : BERY FILOZKIE [V], I : BRAY FILOKXKES [A]

Iq

7-15 SBOHERHEICH TS d MEREFEOFER

7.6.2 ®mKMILY/IEFRFEEMTPA)

IPME—42D&LSIZREEZEZHT D PME—2 (L. K MNLY/ERFEMIPA)EZERAT 5 ENTEE
o Id=0 HFETIEERALLEWISIFA VA ML ZEDFAT S5 LT, MTPAIFEMERH-YD ML
DEBRKRICAETHENTEET, BBHEEZEIHLSPM E—F (XEEMIZY SV 2 VX LY HBFIE
TERW=H, MTPAZFERTEEFLANDT, TEECESWL, Ld & LgDEAIFIZEHELLSPM E—42 &
AiEE, BT MTPAZENE LTLESL, EMELBEWES., EREIZH O ILTOSSLASELEE
ho RH TN TOFSLTIE, LdLg DIEZER L TESMAHBIZTOVERE A,

FERTARIE. UTOXEQGYFT, RERBRNAHNT S qBHEBEREREIQ*ZANE LT, dBHER
EREEZRDEIIENTEET,

[ S ( ki )2 + 157
Calg L) \2(g—L))
W BEREHZHIWD], Lo, Le: E—FDdEA VTV Z VARV q#lA U F I 2V R[H]
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7.7 (GrESIEHEE

PEREHEEIIE—I N UEERICERTAEIICPHIHZTVET, MEEREOANZZITT. NE
DUEBEFIHBENRAME L DREZ L EICEERREZHALES,

position control

Position config

] |
"~ |
| [profile ON] |
| |
: Position :
| |
| |
| |

Position

Speed reference

Speed FF >

Deadband : P Control

\A 4
A 4

Reference position

Profile

® 7-16 G(EFEOKETOYIE

771 MEZTOT77AIL

REL-NEESELEMFEERE. RREEFE(IC, HIHEARHCLICHEESEZBHEL CTEEESE
R BB THEMFEEAR)ZRELTVET., B 717 ITBEEZRLET, MERE & IEE
EMSRO-FRENMBEDRRKEELZEBZ H15E. EEKOEEESELELSILISUERSIELZIERLE
ER

POSITION_PROIILE_STATE_STEADY POSITION_PROIILE_STATE_STEADY
ul_state_pos_pf POSITION_PROFILE_STATE_TRANSITION. POSITION_PROFILE_STATE_TRANSITION.
u1_pos_ref_mode POSITION_PROFILE_MODE_TRAPEZOIDAL POSITION_PROFILE_MODE_TRIANGLE
1
Speed E
f4_posprof_max_speed_rad
dl |-
]
Constant Speed T| me [S]
»
Lad

Reference /
Position /
Position A

‘-

A
<

u2_pos_interval_tine T| m S [S]

POSITION_PROFILE_MODE_TRIANGLE
: f4_accel_max_speed * f4_accel_time >= |[f4_pos_dt_rad|

POSITION_PROFILE_MODE_TRAPEZOIDAL
: f4_accel_max_speed * f4_accel_time < [f4_pos_dt_rad]|

X 7-17 HE7O774)
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7.8 I a—4ARY kLHITHEEE

781 I ra—4BERKEME

DUTNLNI A—FEDBEICLVEMENEES SHZIE. ERFIHMETSIRZIANGERYET ., ROXZE
AWTREEEE rad/s] & HERM[S|N D, ToI—5Z2FALTRELERAZHAELEY . HERREZ
IToaA—FAVY PAEEL THLEBRHEHMSIBELSETCORMEELET,

BEEOMEArad] = TVa—8H™D Y kA DEE LA [rad] + EE5RE [%] x A {EEERE[s]

AYLTINTOT S5 LTIE, FA-CODER ZEEHRTEIYRAHART L1=-& E(GPTm_n_UDF 4N 5#
Sus BT a—SFEN’HEET HELFET, ERFIEEROBIHD GPTm_n_UDF FELEA B 2.5 s &I

BItREnFET, HIET HBERHMBIL475us (=50pus +2.5us —5us)EHYET,

» 50 us P 50 us .
GPTm_n_OVF
GPTm_n_UDF
< $934 us > < #4934 us >
txi_isr tei_isr = rxi_isr txi_isr tei_isr = rxi_isr
SCIEO (INV1) ll_ J.I_
WIS B BRI 475 s
-t - =
GPT0_0_UDF&|Y)3Ad: R HEAHDI6 45 [[mrwmammnious

7-18 FA-CODER D ##{& B RS

RO1AN8225JJ0100 Rev.1.00
Nov.4.26
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782 EERH

REZRETSH-OIC—RIORMPEREDEHDO I a—FAO U FDESHLEEEZRHELET, &
ERENEODO—Fvy—+Z2E 7-19I12RLET,

REFTE R
R_MOTOR_SENSOR SERIAL_ENCODER PosSpdCydiic

B#nhOTIoa—45hor FRE
R_SERIAL_ENCODER_DRIVER_GetSingleTurnPosition

Bf#in, B¥n-10I>a—5hor bhbd
I a—FhIVhENEHE

I a—5AYURESRH
1EEEDHIU MR+ 2 KYKREN

Yes Toa—FhIURESH No
1EEDHI M 2 kYIS
Yes
Ia—FhIOUNES - 1BED A MY Ia—FhIOUNES + 1BED A MY
Ioa—ENIUNESD WA EE rad/s]ExETE
A EErad/s] x B4 (1FE=1%-1)
REMTHENEBRT
R_MOTOR_SENSOR _SERIAL_ENCODER PosSpdCyclic
7-19 EERLNIE
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7.8.3 ZMOEAERE
—DHIOEMEREDORAHD I A—FHI Y FOESISLE—FN 1 EHEEL-C 2R LZEGAE
ZFRELET, ZREGEAERELEBO DO—Fvy— 2R 7-20 12 RLET,

% [CERHE A 5T E LR FrsR
R_MOTOR_SENSOR SERIAL_ENCODER PosSpdCydiic

B#nhOTroa—5hor MR
R_SERIAL_ENCODER_DRIVER_GetSingleTurnPosition

Ein, 10T -5 Ao i
ILVI—FhI U EREHE

T a—AAYURESH No
1EEEDHI M 2 KYKREN
Yes T a—FhY R ESH No
1EEOHI M 2 kYIS
Yes
g8 E T AR B SEEE A 1) A b
No
A THD
Yes
SEEENY MY SEREAT AR

= (1EEEDAIUMI - TVa—FAIUk 1)

SEERNV NN DS BERE A rad [T E

% [EERHE A 5t AL IR SR
R_MOTOR_SENSOR_SERIAL_ENCODER PosSpdCyclic

7-20 Z[EERAERHLE
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784 fEATEY L

BRALEBADEEZOHLESA-OICK 7-21 IZRLE-IEEICERZHRLEEFHNEZENET. D
EEDHEFNMEZA 7y MEELTRELEYT, T—2HERFEIRE LI-REFRENI A 7Y ME
#EZL5IEFET,

BRAV ML

d B4

Wy
BRI b

(Step1) OFFSET ADJUST £— F (Step2) OFFSET ADJUST £— K

aERY A 90 EARIC o BARICERAY MILER
BRAY FILER

2

7-21 B FHEA 7t v FIRG0E

BEFREA 7Y MEZESHDLEZD dEHERIESESL q MERIERE. REFHREDEL(—H)ZEK
7-22 [T,

JdEAE SRIE S E [A]

E#5 FALE [rad]

Stepl Step2

/2

=i

K 7-22 q BERIENIE. d HERIESE. EEFRE(—H)
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8. YI YT TH - HER

81 VI b7

AYoTNTOTSLDY T bz TOERLEEKER 8-1I1TRLET,

® 81 VIO TERLEHK

5 H NE

HIE AR I oa—45A~Y ~LEIE

E—42 HERA=1E RMW

HEE—F GIEFIME, EERE., ~ILOFIE, F—FIL—THIE

TR TILE 5 <2 RV1S9355 [ L A EEFERH

il DSMIF 7 4 JLRERTE : T A— 3 U 250, sinc 7 4 L2 RE 3

ElExFHLEAR H B[EIEE 17bit 1) 7 LT > a—4 (FA-CODER)

Iy ) TRIKRE 20 kHz

TYREA L 1 us

PWM ZRA K RN MVEFR(T 74 )., ERKEEHR

B Rl E #A 50 us

1R B Il 10 F2) HA 200 ps

{ri& H1E 2R 200 ps

REESEHE 0 rpm ~ 6000 rpm (CW & & U CCW)

MBS EE -360000 deg ~ 360000 deg

A N FA-CODER £ fiB% : +/-3 1™ > k(+/- 0.008 deg)
EFFlE : 750 Hz

HIE R E A B EEHIE : 30 Hz
FIEFIE : 7 Hz
BERTS—(S/W =) (B213EH 50 us)
BEE TS —(EEtRREH 50 ps)

. BEETS—(BEfREH 50 ps)

PREH e Elé5&E TS5 — (% 8EH 50 ps)
BERT T —(HW &) (OC EEHREEFIZ PWM H hifmF % Hi-Z IKEE~E
®)

AL SRBILERTE Optimize for debug (-Og)

RO1AN8225JJ0100 Rev.1.00
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82 YIFrIIT7ERAFER

Set user command

Motor Manager
Serial Encoder Current Speed Position
Sensor control control control

Volt error Flux Position

comp Weakening | profile
Serial Encoder Modulation MTPA Speed FF
.

0 Deadband

20 kHz periodic interrupt 5 kHz periodic interrupt

FA-CODER
Driver

8-1 E—AR&IHY I b7 DRIKRER
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8.3 ZE|YiAANIE

x 82 FYiAHLE

Y AH RYZzI) | BEER) FE#A ZEEYAH
HW B E R E Y A H POEG 0 - ;w2
FA-CODER 3:{E&! Y 1A & (txi_isr) SCIE 2 - ;2
FA-CODER £15#& T &l Y 1A & (tei_isr) SCIE 2 - ;2
FA-CODER 2Z{S&IY) A (rxi_isr) SCIE 2 - i3]
GPTm_n_UDF &Y ;A
GPT 4 50 ps EoE)

m: 2=y F&ES. n: FroRILER)

1 HEADS TNEBEENS . BELAKETNEEBEENEL

HW B E R E Y A H
A N—FR—FBEREERER. POEGEIYAAICKYBEREENEZETLET .

FA-CODER %158/ U A& (txi_isr)

GPTm_n_UDF(GPTM_ nMDAA XAV b7 EF—T0—)&EHR, B2 bO—)LL DR A
O(CCRODTIEEY FEKUTEEY A 1IZERE SN, FA-CODER ZFHEEIYAHAMRIBINFET, FA-
CODER #{EE|Y AL GPT_m_n_UDF E|YAAH &Y LB LMBEEZFIF D6, GPT_m_n_UDF F4R,
GPT_m_n_UDF E|Y5A# & Y %I FA-CODER ZEEIYAHNNE ShET,

FA-CODER 3% /{E#& T I Y 5AH(tei_isr)

FA-CODER #{E# T E| Y A#1E. FA-CODER iXEZ| Y AHDHEEI S Sus BICFHIRShFET, FA-
CODER Z#E THIYIAH#(X GPTm n UDFEIYAA &Y L EMBEEEZEFELFET, £f-. GPT_m_n_UDF
B|YAAIEZEENYAADHFRIESN TS =8, FA-CODER EETEIYIAHAIE GPT_m_n_UDF E| Y AH

DUBHIZEYAATRELET,

FA-CODER 22| Y iA A (rxi_isr)

FA-CODER 2% U A& FA-CODER E{ER TEI Y AHDFAED 555 27us RICEHIB SN FET, FA-
CODER Z{EEIYAATIX, ZRET—20WBEITVLET,

GPTm_n_UDF &| Y ;A&

GPTm_n_UDF &Y 5A# (1%, FA-CODER iE=EE|YAHMNTET LI=RIZHIBENFT, GPTm_n_UDF &Y
AHTIE, 1 8 DAL E R EFI1H(FI1E B 3 200us)Z 1 8B (INV1), 2 #H(INV2), 3E#H(INV3), 4 #H
(INVA)DIEBETITLET, £1=250pus 121 [E RMW & DBIEZEITLET . 4 Bl D T 7 HI (70 E A

50us)&ERITLET .
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84 TFAI - TAILSTHER

%83 TFAI - TAHILEHER

TAHLE - TFAI Bl
arm CMSIS_6 - Arm-core BE T 7 1 )L
board custom - CPUR—FEET 7ML
api
- instances FSP BB SN, 51
fsp_features.h . BR0ES
fsp_version.h
bsp BSP &
r_adc ADC BE&E
rz r_dmac DMAC [:&
fsp r_dsmif DSMIF Bii&E
r_elc ELC BE&E
src r_gpt GPT BE:&
r_gpt_three_phase GPT B5&
r_ioport 10 7R— FES&E
r_poeg POEG &
r_sci_uart SCI B9&E
r_wdt WDT &
2_gen ) FSPIZk>»THERENT
- 2741
. mtr_interrupt.c / .h B Y AA IR
main
mtr_main.c / .h A A A
r_app_mcu_callback.c FSP TERLI-EY 24
- bk
meu/rzt2n r_app_mcu.c/.h FTUr— 3 0E
r_motor_driver_fsp.c FSP MR DS v /S—Pd
r_motor_driver_hal.h 2
src application cfg motor mijuIe AvI4T
L—rar
current ERHEHES 22—
driver RSANRED2—)L
motor_module general HBEAR
position HEFEES 12—
sensor >U7w1>:—§t>
YEDa—-IL
serial_encoder_vector | E—2 YR —T v
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speed EEFEES 1L
board_ui R— KLt LED O 4l{EnE

user_interface o RMW @{E0#, RMT
274
mcu/rzt2n FA-CODER FA-CODER K354 /3
. FA-CODERANY &I 74
r_fac_if.h -

serial_encoder_drive
r

v

r_serial_encoder_cfg.h

SYFZILTaA—5D
define ¥4 0O

r_serial_encoder_driver.c/.h

SYUFILTVa—HF KRS
FUA

hal_entry.c hal_entry BE%k
Debug _ ELFREM
rz_cfg . %pﬁﬁ%—»:>747
L—>arvor74IL
script _ Do hRT T
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85 F7IUr—avE

FIV—23 VBRI —YA U2 7 —XUN)DFEIRE RMW Z2FEALEE—FEDa—)LICxtd Sl
HOESERECHEFEDS A —IILDONFA—FBHFET>TVET, Yo TINLTBITF LTI, RMW Z{#
A (RMWUI) LT, ZERVLEZITO-TVET, Fz. ShoD UIASE—FDEEEFLEAS. HED
BRERELREETO>TLET,

8.5.1 #ae
FIVr—LavBTREL TV DHE—EER84ITRLET,

R84 FT)Hr—Ta vEOHME—E

i ae FitEA
AL A0 A—HDERICHLTORATLERY /| BIHIRELFET,
Ul e RMW OEERZITLET,
RMW @ Ul A3 HRESTCNTA OG- REZTVLET,

852 aAvI44JL—3a iER
FIVr—L a3 BTCHEARAT S VI« L—2 3 ERERSSICRLET,

%85 aVvI74JL—YaviER—E

T74ILE Xy 0%4 BT
r_app_mcu.h APP_CFG_FREQ_BAND_LIMIT EREE . EESEOBES BIEHEAEL
B2 5B W=D HIRIE,
APP_CFG_MAX_CURRENT_OMEGA | Ei#lfH R EH BE#H D L RIE[HZ]

APP_CFG_MIN_OMEGA EH BlR# D T RIE[HZ]
APP_CFG_SCI_CH_SELECT RMWA SCIOF¥RILELY +

£86 aAVvI«4 T L—L 3 UiERVEE—E

I 04 REME
APP_CFG_FREQ_BAND_LIMIT 3.0f
APP_CFG_MAX_CURRENT_OMEGA 1500.0f
APP_CFG_MIN_OMEGA 1.0f
APP_CFG_SCI_CH_SELECT ICS_SCl4_P067_P066
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8.5.3 &k - ZHIFH

FIV5—S 3 vBTLI—YAMEATTEEL st_rmw_com_t BUEEARD A UNEHERSTICRLET, &
f=. RM\W ZFALTE—FED1a—IDINTA— 2 ZFHTIH-ODEEXRZABELTE Y. TOHEEK

AUNERSBBIZRLET,

RB-7TITRIEHIE. RMW MW SEZRETSH_ET, K7 TUS—2 3 VEAKR 8-S ITRTEBEREN
LT, BHIEES2—IILOZEHIC. TELEENEES 2—)LO Update I ZN L TRBRENFET,

% 8-7 st_rmw_com_t BIEERD A U NEH

st BA

u1_system_mode

SRTLE—F

=1k

;S )

;33 [ Il 4D

o IV il

A =T N—THE
. TS5 —fERR
BRA 7ty FAE
PEA Ty FERAE

©O© o U~ WN-~O

ul_enable_write

A—HYANRAEHESHZHA
g_ul_enable_write L EH—HTANT—42 RiL

u2_offset_calc_time

BRA 7t v MEMERRERE

f4_offset_rotor_rad

A 7t v Mrad]

u2_mtr_pp EREN Y 5 E—2 DIBEXE

f4_mtr_r g9 5 E—2 DER [Q]

f4_mtr_ld BHILE—2Dd #1508 VR [H]
f4_mtr_lq BHILE—2Dq A UFI8 VR [H]
f4_mtr_m EREI9 5 E—2 DHER [Wh]

f4_mtr_j EREN T 2 E—2DA—32 4 F— % [kgm'2]

f4_nominal_current_rms

BEEN Y 5 E— 2 DEREMR [Arms]

f4_max_speed_rpm

BEY2E—2DRRNEE (HHA) [rpm]

f4_current_omega_hz

BERHIEHREAREKS Hz]

f4_current_zeta

BT RET R

f4_speed_omega_hz

EEFIEREREKH [Hz]

f4_speed_zeta HEHHRBEZHRY
f4_speed_rate_limit_rpm HEEIRSRKEBIE [rpm/s] (3 E I fH R A MW A)

f4_overspeed_limit_rpm

i

1R FEE i) PR B (B4 A ) [rpm]

ul_pos_cmd_mode

MEHEHESE—F

0: fIERSEZ 0 [rad]lZERE
1. 797

2: BRRE

=

u2_pos_interval_time

FLE RO FF 5 Fr i
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=%

i 84

u2_pos_dead band

FREE [Tva—4FhHoU M

u2_pos_band_limit

MERODFTETIE [TVa—FHI2

f4_pos_omega hz

& 11 R B A B K 24 [Hz]

f4_pos_ff ratio

RET 4 — 74T — FEEBIFREK

f4_accel_time

PORLERER [s]

f4_posprof _max_speed_rpm

BRGEEFIFEORKEE [rpm]

u1_flag_volt_err_comp_use BEREHEORTE
0: &S, 1:8D

u1_flag_fluxwkn_use SSOMRFIEH DR E
0:#&%h, 1:H%

u1_flag_mtpa_use MTPA HIH D% E
0: &S, 1:8D

f4_torque_ref nm

b ILD 5 HEINmM]

f4_ref speed rpm

EERTEEHA) [rpm]

f4_ref position_deg

FMERSIEGEWA) [deg]

f4_ol_crnt_ref

F—TUN—THIED d HERERE [A

]

88 RMWITLBHN\STA—2EHABERDER—F

BER

B

st_rmw_param_buffer_t

RMW Z 5 T A&

u2_offset calc_time

BiRA 7ty FOBRHERERE

f4_offset_rotor_rad

HWBGEA 7t v Mrad]

st_motor

E—FN\F A -2 ADBERK

f4_max_speed_rpm

RKREMEWA) [rom]

Bt EREAREKH [Hz
T

f4_current_omega_hz 5

f4_current_zeta BRI EHRBZEFRK
f4_speed_omega_hz REHEREREKE [Hz]
f4_speed_zeta REFIEHRREHREK

f4_speed_rate_limit_rpm

REDELEHIREBEWA) [rpm/s]

f4_overspeed_limit_rpm

1R E PR E (B A ) [rpm]

ul_pos _cmd_mode

MEREERTE—F

0: IEESEZ O [rad]IZEE

1. 797

2: BRERE
u2_pos_interval_time LB ROFF B FEfE
u2_pos_dead_band RS [Trva—45FhoU K]

u2_pos_band_limit

fi

=

ROFETHE [T2aA—FhIU ]

f4_pos_omega_hz

m| o

fi

=

H R E A EK#([HZ]
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BiER T BT
f4_pos_ff_ratio BE T 14— K7+ 77— FHflERE%
f4_accel_time DBHREFRE [s]
f4_posprof_max_speed_rpm BREEHIHORKEE [rpm]
u1_flag_volt_err_comp_use BEREMEDERTE

0: | %, 1:8%
u1_flag_fluxwkn_use SO FIE DR TE

0:Esh, 1:8M
u1_flag_mtpa_use MTPA HIl{EI D E%E

0: | %, 1:8%
f4_torque_ref nm bILY FER1E[Nm]
f4_ref _speed_rpm RERESEREWA) [rpm]
f4_ref position_deg EEREEMA) [deg]
f4_ol_crnt_ref F—ToI—TE— FERESIEA

854 THUOEE
%89 wH/O—%8

J7A4ILE | Io0O4 HEM | BEA

r_app_mcu.h GTICNT 74 —270—F|Y3A
POSITION_SPEED CONTROL_DECIMATION | 3 J"%iﬁlz,

- - - MEREHEHUEER Xy T
ERAIEE:

ICS_DECIMATION 4 ;ﬁMW watchpoint ® X & J'[A]
ICS_BRR 15 RMW D@fEAR—L— k
ICS_INT_MODE 1 RMW D&EEE— FER

855 NTA—HRE - EKE
FIVG—avEDar 74— a3 ERIEr_app_meuh THRETIHENHY ET,

ROTISRIZEHDETE - EFHlE. RMW M 51T-oTLEELY, RMW Di4EIL 6.8 XU Renesas Motor
Workbench 1 —H#—X< =27 /L (R21UZ0004) %S { =& Ly,
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86 VHR—TUN¥EDa—I - EF—REHED21—I

Ir—TvEDa—)IE, E—REHES 2 —IILICEFNAEHEES 2 —IILZBYIFERLTE—2
HMETSEDA—ILTT, EED1—ILDA VAT I—RIXOE—2HEDL R T LEHDER, SRTLE
ELEETHOTULET,
8.6.1 #H&gE

IR—O X ED 21— ILDOMEE—EZRS10IZRLET, E—2HHES 2 —IILOBED—EEZ K 8-11.

*8-12 RU% 8-13 I RLET,

%810 IHR—TvED21—ILOHEE—
HeRE &R
E—FEHE A—HOEFICHLTIVRTLEYYEBZTE— 2 ZFHELET,
IREEHRE AT LRERECIY IS —NEBEITVET,
fEAXOEE BEEFEOERFHMOREORS - HEZTVLET,

HE - LEFRORG

REFHES 2 —ILOLERGBEED 2—Lh b, RE - MEFHRORG

ZITWET,

HEES 12— IILDIESESRTE

BERFIHMED 2 —IL, FEEFBHMED 1 —ILICHLTARNT HES
HOKRENSFERLES,

1B %

&Y A7 A03E

FSP THREL-EIYRAHZZITTREZITL, BYLEZED 1 —ILALE

DENVIRY ZITVWET,

RUN RE~ABBEDOY T A
R

RUNKEEABH LI EIZTLE VIR ERBNLDESHENENT
BRBRHETADELSICHDIETY A MLEZTLEY,

= 811 MEFIHED 12— IILOWE—E
HERE BTL)]
L& ] 2] MEHRREICERT LI ITEEZTL. RERFEEZHALET,

HEE T 14— F 7+ 77— Rl

FEHEHZOHNIERTEEEZ I —FI7+T—FLFET,

fBE7OJ774)L

MEETEDESNOMERES
ER

EEEREAN(=A - AMERE)ZHE L E

7 R Il 1

BEFRENFBRFICA- I EEZRE LAEBRZEZZ Orad/s]&E LET,

% 8-12 EEHIHMES 21— ILOHEE—

HRE At BA
2R il RERFEISERT 5L 5ERZTL. BRERSEZHALES.
RERETRE BEEV1—VICEERREEZERELEY.
55 & R R Al 2] dEERZHEL. EREGREELULTLEEZTESLSICHELES,
MTPA il E;;nybwbéﬁﬁTéctfsF»O%%ik?é&5tﬂ@
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RZ/T2N KAARRFE—2 DT a—4~Y NUFIE (D) T7ILT a—4)-4 555,
%813 BERFIWMES 12— ILDHRE—E
1ae B
TEREE ERIESEICERT LS EEETL. PWMHEHEERELET.
ERA 7ty AR AD TR LE-BRIEOA 7ty MEZHELET,
EERERE HABEDTY FAA LICEBHELBELET.

IRZE 4, HE

RNy FULFEIEZT S OITRE LEERMEICH LT, BEEEBRETVE
¥, BERRICH L TEEOFLEREITVTOEFHMICRLET,

PWM Z=53 PWMEESICER L THEEZHELET,
IETF 4 i) 1 dg BN T HZH<C=-OIZ TS 2ITHHETEEZITLET,

HUTILT 1 LA HE

SHEEERBEZERT 2RICERFES A VL0 H Y TILEEEHE
Li—a—o

x 814 SYFLIVI—FEHYED1—ILOWKE—F
Hae BT
I a—EhSY OIS ;37w1>:—ﬁPi%ﬁﬁﬁﬁbflyz—ﬁﬁvyh&ﬂ%bi
WA RS I a—45hov baHmArad~EBRLET,
I a—SEERHEE RE L HERMANSEBAZMELET.
W AREE IVa—FhoU rDESICHMARErad/ls|ZHHELET,
% R ;_IOEIEEL,T:IEI%%&& I a—45hor bhoSEEERAradZHELE

862 ETai—ILIER

EV1—IIERRFER 82 ITTRLET,

Motor Manager / E—43%—J v

Driver module

Reference value Reference position, speed, current Fj'f, VEYVa—L
Control mode Interface motor start/stop request efc.
Appl)llcatlon Parameter, etc. a pricl:jelss System control Event, etc.
ayer > Get stat
ye (APl)  cetstate | gt
(main) :
machine Current control
T EREIEES 21—
OC interrupt » Protection
? Sensor serial
encoder
get A/D value, set PWM duty — JUTIILIVa—E+

AD conversion
complete interrupt

»
»

GPT underflow

interrupt |

Current cyclic

Position Speed

Interrupt periodic call VHEVA-IL

process

get mechanical angle(single turn)

position sync Position control

MEFHES1—IL

get speed and mechnical angle(multi tum)

cyclic periodic call
Int t
nerrup Speed control
process periodic call ﬁﬁf‘ﬁ“fﬂ]%:)l—)lx
152

8-2 EVa—I)LERE
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863 E—FEHE
K 8-3ICAY U TNTOTSLICETHIREBBREZRLET, A>T TOSSLTIK, TSYSTEM
MODE] &. TRUNMODE] IZ&kYIREEZEBELET,

é SYSTEM MODE ) POWER ON/
RESET
SYSTEM MODE
[ERROR] ERROR
[RESET] STOP ERROR
[ERROR CANCEL]

[STOP] event L_RUN ERROR
ERROR ERROR ERROR ERROR

[ERROR] RESET ERROR

\ [ERROR CANCEL] \_/ gfﬁgé ERROR

RUN MODE N

Ve
L COFFSETADJUST) C DRIVE > J

4 LOOP MODE
C OPEN LOOP ) CTORQUE CONTROL> C SPEED CONTROL ) CPOSITION CONTROL>
.

8-3 ITra—4ARY MILFIEY T b7 DIREERE

(1) SYSTEM MODE

DATLBEREERLETS.,. FE1RY MEVENT)OHRLEIZEY ., REABBLET., VATLOEBER
BElE. E—A2EREIZLL(INACTIVE)., E— 2 ERE)(ACTIVE)., EEKEB(ERROR)LHY £,

(2) RUN MODE - LOOP MODE

E—SDHEREERLET, VRATLDKREMNACTIVE 255 &, E—42 XK 8-3 M Configuration £%
EIZH > TEREBF - IRENEBESNLET,

(3) EVENT

& SYSTEM MODE HIZ EVENT %49 5 &, £D EVENT IR 2T, YR T LEEKEAE 8-3 D
ROLSICBHLES, EEVENT OREEREFRELYVET,

%815 ARV F—E

ARV B REER
INACTIVE A—HEBEICKYRELET
ACTIVE A—HBREICKYRELET
ERROR VRATLNEREEBRELIZEEITRELET
RESET A—HEBEICKYRELET
ERRORCANCEL A—FBREICKYRELET
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8.6.4 {RFEHLAE

AHTLTOTSLR, UTOIS—RKEEZHL, ThThOSEICREFEREEZEELTVET,

R T LIRERH

o BERILI—

EICEH D BHERTE

fElxxR8-16 ZZML T =LY,

BERLI—@FEN—FYI7REYI I 7EATRHEENET,
N— IJ?I775\b0)§r¥§'1?1t1n1?(3_alm*ﬁﬂj)( &Y. PWMHDHFZENS A4V E—F D RIRREIZL

¥, Ff=.

BERERFAHTUME. V. WHER

I, BREFILLFI (VI b0z 7HRE).
BERYIY MEXE—FDERER (MOTOR_CFG_NOMINAL_CURRENT_RMS)) L BEITETE S

F9,

. BEETS—

EERBAHTA ON—2BRERE

FILELES, BEEY IS v MEFBRERBROERBEDREEFEEEL TRELETT,

e KEEIZ—

BEEfAL. HEE./JIL(LEE./ML JXw H”Eét:_)’&’rﬁﬂj L,T_

EZEHRL. BEX@EEXY = v MEFEB)ZHRE LBKIZ. B2

1Esan:T: sREAMTA UN— A BREEZERL. EEE(EEBREY 2 v MEZTE--5H) &R L1=F

. RRBLELFEY,

o HiREEIS—

EinREERRANACTEEZERL. EEV Iy MEZHBBLIZEE.

RARFLELZFES,

£8-16 BHUATLREMEDEIERY - REME

BEEY Iy MEFBRHEEBOEREDNDREFEZEE L TRELLETY,

SRR T S BERYZ Y ME [A] 12 A
BERE S —(SIW ) ERAY (s] 50 s (EFHEREE)
BERT T —(H/W HEH) BERY v ME [A] 25 A
. _ BIEY = v ME [V] 28V
BE —
BRETLS E"*Eﬂﬁﬂ [us] 50 us (B FLHIEEHA)
—— BEEY S v ME [V] 20V
e ERA [us] 50 s (Bl EE D)
3 F1) I [E]
EEEET S — EEY 2y ME [rpm] 7200 rpm

BEREAH [us]

50 s (EFRHIEEHR)

8.6.5 RUNJKEABBEDY A ~UE

RZ/T Series Inverter Board DT ILA 0 < EHEITA 2 /N—2 R—

E—ETR—
ASHERRHENT

FIZPWMESNAREThTILVEWE
ZIEIMCLKES. MDAT ESZHALFEEA, HERBRBERIZOWTIE 741 2 THRCESL,

—-zn
~aX

D v lE PWM HAMFAT EN S RUNRREICBR L THh L TILE VI IERBAN LESHH
BEICEDETOMV A MUBEITWET, BHETILE DT TEHARIN S MDAT {5

BEMCLKIESAENENSETORMERRICKYEADTY T4/ FREFZ 25 ms ITERELF L=,

Vx4 FEBOEEIZIE INVERTER_CFG_DSM_POWER_ON_DELAY (% 9-12)Z#ALE 7,
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8.6.6 API

%817 E—423x—T¥ API—&

API

st B

R_MOTOR_SERIAL_ENCODER
_VECTOR _Open

IFr—VXED2—ILDAVAZVARAEERLET, £f-. FHT
LHHEIEED 2 —ILD Open BE#EET LA VRI VA EZERSEFE
ERR

R_MOTOR_SERIAL_ENCODER
_VECTOR_Create

E—AAIR—TVEFERTIED 2D VRIVADKRA VA
#ZITT, UTOED 2 —ILENEELET,

- st_serial_encoder_vector_control_t (E—42 Y 3%x— )

- st_current_control_t (EFRGIEHIE D 2 —IL)

- st_speed_control_t GEEFIEHED 1 —IL)

- st_position_control_t (RIEH|HE P 2 —)L)

- st_motor_driver (FZ A4 /N EP 1 —)L)

- st_sensor_serial_encoder_t (Y 7ZIToa—F oY EDa—
L)

R_MOTOR_SERIAL_ENCODER
_VECTOR_Close

RA—VXEDVI—IIBLY, FEDa—ILEYEY MREIZLE
EE

R_MOTOR_SERIAL_ENCODER
_VECTOR_Reset

IR—TrED2—ILELUEEDS 2 —IILEFWEELET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_ParameterUpdate

REA—TvED2—ILOHENSA—F2EZEHLET, . BE
TEHREDA—ILDFIENS A —2BHEITVET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_MotorStart

E-SEREIRREICLET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_MotorStop

E—FFILREICLET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_MotorReset

VATLDIS—IREEMBRLET,
LFES2—ILEYIr9TT7 Yty MREIZLET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_MotorErrorCancel

VATLDIS—REERBRLET,
HEEDaA-ILEPNHALLES,

R_MOTOR_SERIAL_ENCODER
_VECTOR_ErrorSet

VRATLIZIS—RKEERELET

R_MOTOR_SERIAL_ENCODER
_VECTOR_PositionSet

MERSEEZRELEFT, MEHRERICHEMCGYET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_PositionGet

MEFRERGELET,

R_MOTOR_SERIAL_ENCODER
_VECTOR _SpeedSet

RERFEEZRELEY . EEHERICEMCGZYET,

_VECTOR_ StatusGet

R_MOTOR_SERIAL_ENCODER | &EEFRZIELET,
_VECTOR_SpeedGet
R_MOTOR_SERIAL_ENCODER | RT7—hrI L VDREERMELET,

R_MOTOR_SERIAL_ENCODER
_VECTOR _ErrorStatusGet

IS—REBEMELET,

R_MOTOR_SERIAL_ENCODER
_VECTOR_CtrITypeSet

HEE-—FZERELEY,

R_MOTOR_SERIAL_ENCODER
_VECTOR_LoopModeStatusGet

LOOP MODE B LF 7,

R_MOTOR_SERIAL_ENCODER
_VECTOR_PositionCommandMo
deSet

MEHEHOMERRTERDE—FERBRLET ., MEHEZITSH
BlE. 1M 2IZR/RELTLESLY,

0: MEZEOICERE

10 279 TIEEBE

2: BWERENENME
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API

st B

R_MOTOR_SERIAL_ENCODER
_VECTOR_InPositionFlagGet

MEFHEHTETREERE LI MEFEFICERIGYET,
0: frEHIERTE TIRE
1. FrEH|#E5E TIRE

R_MOTOR_SERIAL_ENCODER
_VECTOR_RotorAngleOffsetSet

WBMELF 7ty FERELEFT,

R_MOTOR_SERIAL_ENCODER
_VECTOR_CurrentOffsetSet

FEI)I Tj‘t’ v I"&u&;E Li'a_o

R_MOTOR_SERIAL_ENCODER
_VECTOR_CurrentOpenLoopSet

i

BRA—TUIL—TDEFERELET,

R_MOTOR_SERIAL_ENCODER
_VECTOR _TorqueSet

PLOEBERERELEY,

R_MOTOR_SERIAL_ENCODER

o7ty FAERBZERIFLET,

_VECTOR_OffsetCalibrationStatu | 0: 3#|E
sGet 1: HIERE
R_MOTOR_SERIAL_ENCODER | &l - EEHEFEITO F-ODENYAALEZEITLVNET,

_VECTOR_PosSpeedInterrupt

R_MOTOR_SERIAL_ENCODER
_VECTOR_Currentinterrupt

BREEET I HODENYAANEEZITNES,

R_MOTOR_SERIAL_ENCODER
_VECTOR_OverCurrentinterrupt

BERNREE LEROBNYAHABEBZTVET,

#*8-18 ERFIEHED 2 —ILD API —&

API

=i

R_MOTOR_CURRENT_Open

ERFEMES 2 —ILDA 2RI VAREFERLET,

R_MOTOR_CURRENT_Create

EBRHAEMES I —ILDA VDRI VRADRS V355
TERY. 1 VRV REEIELET

R_MOTOR_CURRENT _Close

BRHMES2—LZE LY MREIZLETS,

R_MOTOR_CURRENT _Reset

31

ERFEAEHE S 2 —ILOWHREELET,

R_MOTOR_CURRENT_Run

EREMES 2 —IWETHI T« TREIZLET,

R_MOTOR_CURRENT_ParameterSet BRHIEHICERYT SERIFHREANLET,
R_MOTOR_CURRENT_ParameterGet EBRHEHEROENZWMELET,
R_MOTOR_CURRENT_ParameterUpdate BRHEEHES 2 —ILOFIENSA—2ZBHLET,
R_MOTOR_CURRENT _CurrentCyclic BRHIHZITOET,
R_MOTOR_CURRENT_OffsetCalibration EBRBEOA 7ty FRABZTVLET,
R_MOTOR_CURRENT _CurrentOffsetRemove BhRgHEA 7ty MEZRW-EZRLET,
R_MOTOR_CURRENT_VoltErrCompParamSet | BEREME/NT A —FREFTVET,
R_MOTOR_CURRENT_CurrentOffsetSet AD BRA 7ty MEEREZITLWET,

% 8-19

EEHIHES A —ILO) APl —&

API

B

R_MOTOR_SPEED_Open

REFHES 2 —ILDA VREREEBLET .

R_MOTOR_SPEED_Create

REHBEDS2—ILDA DV RFVAANDRA VR EZIT
WY, 1 VR UREPNHIELET,
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R_MOTOR_SPEED_Close

REFHES2—LE) Y MREIZLET,

R_MOTOR_SPEED_Reset

EEHIHES 2 —IILONEELET,

R_MOTOR_SPEED_Run

REFHES2—ILETI T4 THREIZLES,

R_MOTOR_SPEED_ParameterSet

REFBCERTLIEREREANLET,

R_MOTOR_SPEED_ParameterGet

i

REFHEROHNERMFILET,

R_MOTOR_SPEED_ParameterUpdate BRESEMEDS 2 —IILOHENSA—2FFHLET,
R_MOTOR_SPEED_SpdRefSet RERESEEZERELET,
R_MOTOR_SPEED_SpeedCyclic RERIEEZTVEI,

= 8-20

MBHIEHES 1 —ILD APl —&

API

B

R_MOTOR_POSITION_Open

PMEFIHES 2 —ILDA VY REVAZERLET,

R_MOTOR_POSITION_Create

MEBEHEES 2 —LDA 2V REVAANDRA B EZITE
Y, A VA2 RAEMEIELET,

R_MOTOR_POSITION_Close

MEHIEE 2 —LEUEY MBREICLET,

R_MOTOR_POSITION_Reset

fEHIHES 2 —ILOMEEE LET,

R_MOTOR_POSITION_Run

MEHREES1—IWVETI T4 TREIZLET,

R_MOTOR_POSITION_ParameterSet

MEGIEHIL—TTERAT NS A—FERELET,

R_MOTOR_POSITION_ParameterGet

MEHREHES 3 —LOERIEREMSFLET,

R_MOTOR_POSITION_ParameterUpdate

MEHREHES 2 —ILOFENS A —2ZBHLES,

R_MOTOR_POSITION_PositionCyclic

HEHEIL—TREEZITVES,

R_MOTOR_POSITION_CommandModeSet | (i BHIHIETE— FZRELET,
R_MOTOR_POSITION_PosRefSet MERETZHRELET,
R_MOTOR_POSITION_Sync MERHREZERELET,

BIEEILEMEAN SBRL-WMGELETHERALET,

= 8-21

SYUFILIA—SFEUHEDI—)LDOAPI—E

API

=B

R_MOTOR_SENSOR_SERIAL _

ENCODER_Open Ch

YT IoaA—FEoHEDS2A—ILDA VAR VRAEERLE

R_MOTOR_SENSOR_SERIAL _
ENCODER_Create

=

SYUFLIA—FEBEDA—ILDA VA BZVAADERA S %
Y. A1 VA2 RAEZPMEELET

P&
R_MOTOR_SENSOR_SERIAL_ | T v a—4#hr > F WG L EEEGEEHA rad]ICEHBRLET
ENCODER_CurrentCyclic
R_MOTOR_SENSOR_SERIAL_ | T a—4#hr > F#IiE LHHAEE rad/s] & S EERHEMHA

ENCODER_PosSpdCyclic

[rad]iZ

EHLEYT

R_MOTOR_SENSOR_SERIAL
ENCODER_ParameterGet

SYUTFILIVA— S ED A —ILOEHERERMELET

R_MOTOR_SENSOR_SERIAL _
ENCODER_ParameterUpdate

DYTLI A= F oY EDa—ILDNTA—FEFBHLET

R_MOTOR_SENSOR_SERIAL _
ENCODER_Close

SYUFILI A—EFEUYEDa—IILE) Y MREICLET
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8.6.7 &K - THIFIR
%822 WA—CrEVI—IILABENR - TH—F
BER Pl B
st_serial_encoder_ | u1_state_id_ref d BHEFRIEREIRE
vector_t 0: TOs
tm%%kﬁ
Ir—Ty 2: I-aTIESA
EVa1—I)LA ul_state iq_ref q EHERIEREIRKS 5
BERK 0. ¥RES
119 ESAR
2: I-aTIESAN
u1l_state speed_ref HEIENEKE
0: ¥OiES

1. EERSAD
2. X-aT7IETAAN

u1_state open_loop

F—ToI—TREE

0: fIE+ oYh o DEE TERFEHOH EHALEZE
&89 % (Closed-loop)

1 ERERETERGHBORELEZHET S
(Open-loop)

u1_direction

[ElER A A
0: CwW
1: CCW

u1_ctrl_loop_mode

HEIL—TE—F
0: d & il
1: q BhE R Il
2: FREHIE

3: friE Sl 1E

u1_offset_adjust_ mode

A2ty FBREE—F
0: ERA 72ty b+

1. Mg 7ty bk

2. %7

u1_flag_offset_calc

T2ty NEHTSY

u2_error_status

T 5—IKRE

u2_error_status_mask

IS—EvYrIRY, EVvFARAODBEE. Z4T
S—EEINFET

u2_run_mode E—SEHE—F
0: #7tv rRE
1. E—42ERE)

u1_flag_charge cap BERETI Y

f4_time_elapsed_power_on

BRIEAROZBRFRE[s]

f4_time_elapsed_pwm_output

PWM H 1#& D #2885 fE[s]

f4_vdc_ad BIREE[V]
f4_iu_ad U HERIA]
f4_iv_ad V HHERIA]
f4_iw_ad W FBER[A]

f4_overcurrent_limit

BERY 2 v ME[A]
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RZ/T2N KAARRFE—2 DT a—4~Y NUFIE (D) T7ILT a—4)-4 555,
BER =¥ BT

f4_overvoltage_limit

n

BEEY v ME [V]

f4_undervoltage_limit

BEEEY = v ME[V]

f4_overspeed_limit_rad

RE! 2 v MM#[rad]

f4_user_open_loop_current

A—HF—TUII—TERESIA]

f4_user_torque_nm

a—H ML HER[Nm]

f4_open_loop_angle rad

F— T II—THIE O E R HI A4 [rad]

f4_rotor_angle_rad

HWABAIE(EXA) [rad]

st_vdc_Ipf

A=A R—FOBBREETNOA—/INR T 4 JLE
FA#ER

f4_rotor_angle_ offset_time

MEA 7ty FEIGEERE [s]

f4_rotor_angle offfset rad

HIEA 7+ krad]

st_current_output

BRHEEE S 2 —ILAHHBER

st_speed_output

RESEE D 12— )LAEHBER

st_position_output

REHIHE S 21— LB hEERK

st _sensor_output

toHED 12— IILAEHEEE

st_stm ATF— kI UiEER

st_motor E—ANTA—FEERK

p_st_driver FIANED 12— ILABER~ADRAS V3
p_st_cc ERFNEED 12— ILREBEERERS V4
p_st_sc EEFHEED 1 —ILEEGRRS V4
p_st_pc BT 21— ILEBERKRL V4

p_st sensor_serial_encoder

D)TILITA—F oY ED 12— ILEERKRA
VB

st_serial_encoder
_vector_cfg_t

Ir—Tx
D a—)LEIHE
INTD A—ARTER

BER

f4_overspeed_limit_rpm

EFEIS—RERE) Iy ME

st_motor

—RINTA—FEER
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£ 8-23 TEEREIEES 12— ILBEEER - TH—

ISR EH B
st_current_control_t ul_active ERFHED 2 —ILDTH T4 TIREE
u1_flag_volt_err_comp_use BEREWMEKEEDEN/EDD
BAGMEEC1—ILA 1 state_id_ref dBANRTF—5 R
sk ul_state_iq_ref qQEANRT—E R
u1_flag_offset_calc BRA 7ty FEHED TS
u2_offset_calc_time BRA 7ty FMRAZBOAERRERTE
u2_offset_calc_wait BRA 7Y FABRAZIVT AV
u2_crnt_offset_cnt BRA 7ty MARROAIERK
f4_ctrl_period B 57 il 10 ) EA (AR [s]
f4_refu UMBEREEV]
f4_refv VHEREEV]
f4_refw W HBiEE R EE([V]
f4_vd_ref d BWEEEREV]
f4_vq_ref qEETIERENV]
f4_id_ref d EEREREA]
f4_iq_ref q EEREREA]
f4_id_ad d B ERME[A]
f4_iq_ad q EERIEA]
f4_lim_iq q #E R HIRIE[A]
f4_offset_iu UHA 7ty FERIEA]
f4_offset_iv VA 7ty FERIEA]
f4_offset_iw WA 7t v FERIE[A]
f4_sum _iu_ad U HHERSEHEIA]
f4_sum_iv_ad V HHEREEHE[A]
f4_sum_iw_ad W HHEREFHE[A]
f4_vdc_ad BREEE[V]
f4 iu_ad U HHERME[A]
f4_iv_ad V HHERIE[A]
f4_iw_ad W BB R E[A]
f4_modu UMBTa—Tqk
f4_modv VHETai—T1
f4_modw WHTF1—Ts
f4_speed_rad EE[rad/s]
f4_rotor_angle_input_rad A—% A E[rad]
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BiER =¥ B

f4_id_ref_manual

dimﬁHEEUILXT AR diﬂﬂ: IEE:E—I“

B d BHE RIE T {E[A]

f4_iq_ref_manual qEABRAT—2 R qEEREEE—F
B q BERIERE[A]

f4_ref _id_ctrl d BERERE [A]

f4_ref_iq_ctrl q EEREREA]

f4_current_rate_limit

BERD L FEEFRE

f4_va_max dgEh EDRKEE [V]
st_mod EHRRBER
st_volt_comp [EERE=#H{E

st_pi_id

d 8o Pl HIEHAEER

st_pi_iq

q #h0 P HIEAEER

st_rotor_angle

A— 2 FHRDIEER

st_rotor_angle phasecomp

A— 2 FHRDOBEIR(EHFHE)

st_motor

E—RNTA—FDEER

st_current_cfg_t

EREEED 2 —ILH
H/NT A —2 HTFERE
ER

u2_offset_calc_time

7ty FEERRERE

f4_ctrl_period

w1 E H[s]

f4_current_omega_hz

B K ERE A FEK#[HZ

f4_current_zeta

BERHERERE R

u1_flag_volt_err_comp_use

EELREHEEWNEMN

st_motor

E—F/I\T A -2 DIEEWK

st_current_output_t

EREEHMES A2 —ILE
HRAEER

u1_flag_offset_calc

ik ik AN v R

l’rﬂil

f4_modu UMBTa—TqL
f4_modv VHETa1—FT 1L
f4_modw WHTa1—T1tk

f4_neutral_duty

7ty FAIEBROT1—T (Lt

f4_va_max dq B EDRKEE[V]
st_current_input_t u1_state_id_ref dERT—4 X
BT S 1 — LA u1_state_iq_ref qQERT—4 X
HRBER f4_rotor_angle_rad WA E(ERA) [rad]
f4_iu_ad U MBERE[A]
f4_iv_ad V HHERE[A]
f4_iw_ad W B IE[A]
f4_vdc_ad BREEE[V]
f4_speed_rad R E[rad/s]
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BiER =8 e
f4_id_ref d BE RIS EA]
f4_iq_ref q BHERIEREA]
f4_id_ref_manual dBHAERAT—F2 R dEHIESEEE—F
D d S RIETE[A]
f4_iq_ref_manual qﬂmamxT AR qEESEEE—F
B q BHE TRIE T IE[A]
%824 FEEHMEES1—ILABENR - TH—E
WSk ) T

st_speed_control_t

REEY1—ILABER

ul_active

ED 21— ILOAEMEMER

u1_state_speed_ref

EERSEEFRAETHIRT— FEE, K
DIV OICEEETHIRT— L EEEHT B,

u1_flag_fluxwkn_use

POHRFNHOERERETISY

u1_flag_mtpa_use

MTPA HIHDERERET ST

f4_speed_ctrl_period

REIL—TOREE [s]

f4_ref speed_rad_ctrl

HEADEEEFIE [rad/s]

f4_ref speed_rad

EEHMEBEOEREED 2 —ILHHDEERE
1B [rad/s]

f4_ref speed_rad_manual

[rad/s]

f4_speed_rad_ctrl

RERIEHEED L —Y ORERETEREE
E

3

REFHMES1—IILANTEET HRE
[rad/s]

f4_speed rad

ANSINI=RE [rad/s]

f4_max_speed_rad

=AREREWA) [rad/s]

f4_speed_rate_limit_rad

EEDELEDHIRIE [rad/s]

f4_id_ref output

d #MERERE (Al

f4_iq_ref_output

qEERIETE [A]

HREED 1—ILHIE NS
A —REREREER

f4_va_max dgE EDRKRERE [V]
f4_id_ad d BERE [A]
f4_iq_ad q BMERIE [A]
st_motor E—HINT AR &K
st_pi_speed Pl il & FRE& K
st_fluxwkn 3 OB R B B S 1A
st_mtpa MTPA il & &R
st_speed_cfg_t st_motor E—AINSA—FEENK

u1_flag_fluxwkn_use

POMKFHOERERT ST

ul_flag_mtpa_use

MTPA HIHDEREE IS Y

f4_max_speed_rpm

RKEE(HEWA) [rpm]
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f4_speed_ctrl_period

REFEHDREE [s]

f4_speed_rate_limit_rpm

EREDOEILEDFHIRIE [rpom]

f4_speed_omega_hz

EEFIEREREKES [Hz]

f4_speed_zeta

B I R AR

st_speed_input_t

REEC1—ILALRE

ul_state speed_ref

REETAT—2 R

f4_ref speed_rad

REERE [rad/s]

B

REEC1—)LHEHRAE

&R f4_speed_rad ANT %EE [rad/s]
f4_va_max dgEICHEITARKRERE [V]

st_speed_output_t f4_id_ref d EERERE [A]
f4_iq_ref q HMERERE (Al

f4_ref speed_rad_citrl

Pl AT 5:RE [rad/s]

& 8-25 MERIEHES 11— ILABER - EH—F

EER

£

5

st_motor_position_t

MEGEMES 12—
&R

ul_is_in_position

MERHFTET I3

ul_active

ETa2—)LD Active IREEFTRT 7545

ul_pos_command_mode

ERTEERE—F

u1_ctrl_method_mode

IPD/P #ilfEE0 Y & 2

u2_pos_dead band

TY RNy FZE®R Y /NLAE)

u2_pos_band_limit

HEROETIRLEL v F/ LR E)

f4_pos_kp

& P &7 1 2 R¥

f4_pos_err_rad

B RZ[rad]

f4_pos_rad

RAEMIE[rad]

f4_ref pos_rad

FMEFERIE [rad]

f4_ref pos_pre rad

frE s T fERTE fE[rad]

f4_ref pos_rad_ctrl

METO7 74 ILNE#ZDAE S [rad]

f4_speed_ff rad

RE T 14— k74 7— KE[rad/s]

f4_speed_ff ratio

RET 4 — 74T — FEEBIFREK

f4_ref speed_rad_output

REES{Erad/s]

f4_max_speed_rad

BRREEMEWA) [rad/s]

f4_ctrl_period il 70 FE HA[s]
f4_mech_angle_per_sensor_cnt | i@t YD1 HhH 2 FHT-Y DAErad]
st_ppf MIETO 774 IILEEER
st_motor E—2EHAEER

st_position_cfg_t st_motor E—HIINT A=A EER

HEHEE S 21— u2_dead_band Ty RN FRIEE VS /LR E)
u2_band_limit FIEROHTETR(IE R VB /LR E)

HEH/NS A —2RTE
FgE K

u2_pos_interval_time

R TE 1 b B ] (il 10 B A 21 3%)
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EER

£

5

f4_feedforward_ratio

BEIT4— K7+ 77— KBRS

f4_position_omega_hz

{1 10 ] R B [HZ]

f4_ctrl_period

10 H[s]

f4_mech_angle per_sensor_cnt

MBE YD1 /8L BHT=Y DFEE[rad]

f4_max_speed_rad

=AREREWA) [rad/s]

f4_accel_time

hnE R [s]

f4_posprof_max_speed rad

MEZTO 774 IILORKEErad/s]

st_position_input_t

MEGREMES 12—
AN RBEERK

f4_position_rad

WEAIE rad]

st_position_output_t

MEHEES 12—

f4_speed_ref

RERSEANE [rad/s]

f4_position_err

& {RZE{E[rad]

W A s K BERBGENBTREFIE LEZVEEIZER,
u1_in_position MEBEROTET I3
% 826 VUTILIO—FED21—)LABER - EH—F
BERK ¥ BT

st_sensor_serial_enc
oder
SYF7NLIV a4
toHyEDI—ILA
B

s4_encd_cnt

REOEAPODTVa—FhHoU b

s4_encd_cnt_pre

—DRIOAHO T a—FhH U b

s4_encd_cnt_max

Iva—8hor OEKE
FA-CODER (& 131071

s4_encd_cnt_full_scale

IVa—SA9 D ITILRS—)LIE
FA-CODER (% 131072

s4_rotate_threshold

1EELENESINZHET = DEIE
FA-CODER [ 65536

s4_polarity

EILIR Y
EQq#MEBERERLE-EEIZTVa—4FAHY
FARA VDY AT BESE  +1
EQq#MEBEREZRLE-EEIZTVa—4FHAHY
FARTOVA T BHEE A1

s4 rotate_cnt

LT ETE

s4_encd_cnt_multiturn

ZhEgTIo a—FAI2 b

u1_serial_encoder_type

SYUTFILI aA—5DEAT

f4_speed_ctrl_period

EEHEERE [s]

f4_output_angle_rad

B[O A [rad]

f4_output_speed_rad

WA EE [rad/s]

f4_output_pos_rad

ZEEHENA [rad]

f4_angle rad

B EIRHEMA [rad]
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st_sensor_serial_enc f4_speed_rad MR [rad/s]
oder_output_t
f4_pos_rad ZEEHWMA [rad]
DYF7NLIV -4
TUHEDa—ILH | 14 speed Ipf rad M ARE [rad/s]
HABER
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86.8 YVOER

®827T E—EAYF+—TPrEDVaA-ILDODIYYO—E

274IL% K472~k EEE e
r_motor_serial_en | MOTOR_LOOP_CURRE |0 HRHIHE— K,
coder_vector_api. | NT_ID
h MOTOR _LOOP_CURRE | 1 MLY HIEIE— K,
NT_1Q
MOTOR_LOOP_SPEED 2 RERIEE— K,
MOTOR_LOOP_POSITIO | 3 MEREE—F,
N
MOTOR_ERROR _ (0x0000) IS—RT—HA R, T5—7% LIKEE,
NONE
MOTOR_ERROR _ (0x0001) IS—ART—RAHWEERIT—IK
OVER_CURRENT_HW BE,
MOTOR_ERROR _ (0x0002) IS—RT—2R, BEFITS—KE,
OVER_VOLTAGE
MOTOR ERROR _ (0x0004) IS—RT—H2 R, EEREREIS—IK
OVER_SPEED £,
MOTOR _ERROR _ (0x0080) IS—RT—4 R, BREEITS—IKEE,
UNDER_VOLTAGE
MOTOR ERROR _ (0x0100) IS5—AT—4 X, SWOBERTS—IK
OVER_CURRENT_SW BE,
MOTOR_ERROR _ (0x0200) IS—RT—RR, 41 2N\—FBRT
OVER_TEMPERATURE S5 —KREE,
MOTOR_ERROR _ (Oxffff) IS—RT—HRR, T7—3— FFHAD
UNKNOWN IS5 —JKREE,
r_motor_serial_en | MOTOR_SERIAL_ENCO | (0x00) MEIEE T OEEE— I,
coder_vector_ ma | DER_VECTOR_MODE_
nager.h OFFSET_ADJUST
MOTOR_SERIAL_ENCO | (0x01) E— 2R EOEBMEE—F,
DER_VECTOR_MODE_D
RIVE
MOTOR_SERIAL_ENCO | (0x00) B4 7ty FREE—F
DER_VECTOR_OFAJ_C
URRENT_OFFSET
MOTOR_SERIAL_ENCO | (0x01) FEA 7ty FRIFE—F
DER_VECTOR_OFAJ_P
OS_OFFSET
MOTOR_SERIAL_ENCO | (0x02) 7€y FREBET
DER_VECTOR_OFAJ FI
N
r_motor_serial_en | MOTOR_CTRL_TYPE_ 0 flEAXIVBEZA~Y Y O, GEH
coder_vector_api. | POS E—FK,
h MOTOR_CTRL_TYPE_ | 1 H#MARY BRSO, EEHH
SPEED E—FK,
MOTOR_CTRL_TYPE_ 2 FEHAXIVEBEZRA< O, LY §lE
TORQUE E—FK,
MOTOR_CTRL_TYPE_ 3 K{EA
VOLTAGE
MOTOR_CTRL_TYPE_ |4 HEARXMYBEZRAY IO, A—T

CURRENT

IL—THIEE— K,
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MOTOR_CTRL_TYPE_ |5 HEARY Y B AT O, Bt 7
ADJ_CRNT_OFFSET oy FEEE— R,
MOTOR_CTRL_TYPE_A | 6 HEAROYBEZAT SO, MELD
DJ_POS_OFFSET by FEEE—E,
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87 KFSANETa—IL

RSANEDS2—ILIF . HoTNTOTSLDIFIL I TICHETBEIA—DFED2—ILE MPU DRYTI3)L
IZ7O9ERT B0 FSP e M3 71—ADZRENEF DTV 21—ILTY . RSANED 2—IILEEY 5%
ETTDHZET, MPU DHEEEEIY Y TOFERT I R—F RO EREZE—FED 21— IILDEEE(FERTHENT
BEICHRYUET,

8.7.1 H4gE
KSANED 21— ILOMEE—EEZKR 8-28IZRLET,

&828 KFIANED1—IILOHE—E

HEE 55
AID ZBRBEORE FABMO DSMIF ZH{EOA~ \—SR—FDBREE D AD ZRBERELE
—d—O
PWM 0 duty 5% UVW #E~H 7195 PWM Duty EZERELFET
PWM DBt 1 PWM i 7 OBftE . EILERELET
8.7.2 API

FSANED21—ILD APl —EREE APl DERBAZ R 8-29 ITRLET,

#3829 FSANELa—ILDAPI—&

API EnEA
R_MOTOR_DRIVER_Open P54l<:E°/°1—}b0)’f‘/17‘/i’éﬂiﬁ'il,$'¢o
R_MOTOR _DRIVER Close EVa—ILE)YyMRRBIZLET,

R_MOTOR _DRIVER Create RIANED2—ILDAVNEHE=NIRIELET,
R_MOTOR_DRIVER_ParameterUpdate | EXa—/LAETHERATIEHRIEHREADLET,
R_MOTOR_DRIVER_BIdcAnalogGet AD Z#EREZIFLET,
R_MOTOR_DRIVER_BIdcDutySet PWM Duty DEEZITLNET,
R_MOTOR_DRIVER_PWMControlStop PWM #l{HZEELET,

R_MOTOR_DRIVER_ PWMControlStart PWM #ll#Z& BRI LET
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873 aYI7445L— 3 iER
RSANEDS2—)ILDAVT4T L —2a B —EE R 8-30 ITRLET  FHT AR OEIE/NSTA—FEETE

LTLIZELY,
830 aYI74JL—LaViER—E
T7AIL% E&Z4=E BRE &5t A

r_motor_modu | DRIVER_CFG_FUNC _ R_Config MOTOR_StartTimerCtrl PWM H hEF

le_cfg.h PWM_OUTPUT_START AT MER T
DRIVER_CFG_FUNC_ R_Config MOTOR_StopTimerCirl PWM H f1%
PWM_OUTPUT_STOP IFEAERE
DRIVER_CFG_FUNC_ R_Config_ MOTOR_AdcGetConvVal | AD Z#{ER
ADC_DATA_GET IS EHERTE
DRIVER_CFG_FUNC_ R_Config_ MOTOR_UpdDuty Duty Cycle §%
DUTY_SET EEHERE

r_motor_invert | INVERTER_CFG_VDC ADC R | 1.8 AD T E %

er_cfg.h EF_VOLTAGE BE [V]
INVERTER_CFG_CURRENT_A | 0.640 TILEAVT R
DC_REF_VOLTAGE THEANE

EEE [V]
r_motor_modu | MOTOR_MCU_CFG_ADC_OFF | 1915 AD F7tvhk
le_cfg.h SET ERTE

8.7.4 &K - THIFR
RSANED 12— L THERATZEEFR—EEZRK 8-31 ITRLET , FKSANED1—ILIL APl DAV REY ATER
IST.FSANEDa— )L RAEER(g_st_driven)ZE&LET .

&831 HBEWK-EH—E
HBiER P BT
st_motor_driver_t *ADCDataGet AD T ERWMBFREABA~ADKRA >4
BS54 ESa— L@ | BLDCDutySet PWM H DRI~ DRA 2 5
&K *PWMOutputStop PWM H AZILBEABA~ADRA >3
*PWMOutputStart Duty Cycle X EBBADRA >4

f4_ad_crnt_per_digit

B AD ZHRAR 7 —IL

f4_ad_vdc_per_digit

BEEAD AR T—IL

f4_pwm_period_cnt

PWM Ao 2 —FE#nAD Y F#(Duty RERE
#R)

f4_pwm_dead_time_cnt

TY REA LDOAY Y i (Duty 3 5E RIER)

st_motor_driver_cfg_t

KSANED 21— ILEIE

NS A — B RERBEER

*ADCDataGet AD ZHMERIMBEH~DRA 242
*BLDCDutySet Duty Cycle FZEBE#ADRA 242
*PWMOutputStop PWM tH A BB A~ADRA V4
*PWMOutputStart PWM A AIBEHA~DRA V4

f4_shunt_ohm

¥y v MEHUE[ohm] (f4_ad_crnt_per_digit 51 & )
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RZ/T2N KAAREFE—2 DI a—4 Y MUSIEH (2 7ILTa—73)-4 5355
f4_volt_gain BIELEMS A V1%E#(f4_ad_vdc_per digit 5T E )
f4_crnt_amp_gain BEREMYT A 1RE(f4_ad_crnt_per_digit 51 E )
f4_pwm_period_cnt PWM ho 4 —FE#inA o> b#(Duty RERE

)
f4_pwm_dead_time_cnt | TV K2 A LD H > 1 (Duty 5% 5E FATHER)
875 INTA—AFE - XF

RSA/NED 21— )L TIE, H#H/ S5 A—425%E(R_MOTOR_DRIVER_ParameterUpdate)m b A H&t=/85A—
AEFALT. E—2ED21—ILEFSP LOBMEM T, T—AEBREITVET . FIANED 2— )LHIEINTA—25%
TE A& AR (st_speed_config_ t)&E>TANALET . Yo TIWNTOYSALTIE, avT745L—aV ELTEEZESN
TWAEDENSA—EBREBELTHEALTVET . RERNEER 8-32 ITRLET,

%832 o7 TayS LEEEH

8% Y 0% J74IL%
*ADCDataGet DRIVER_CFG_FUNC_ADC DATA GET r_motor_module_cfg.h
*BLDCDutySet DRIVER_CFG_FUNC_DUTY_SET
*PWMOutputStart DRIVER_CFG_FUNC_PWM_OUTPUT_START
*PWMOutputStop DRIVER_CFG_FUNC_PWM_OUTPUT_STOP

f4_shunt_ohm

INVERTER_CFG_SHUNT_RESIST

r_motor_inverter_cfg.h

f4_volt_gain

INVERTER_CFG_VOLTAGE_GAIN

f4_crnt_amp_gain

INVERTER_CFG_CURRENT_AMP_GAIN

f4_pwm_period_cnt

MOTOR_COMMON_CARRIER_SET_BASE

r_motor_module_cfg.h

f4_pwm_dead_time_cnt

MOTOR_COMMON_DEADTIME_SET
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RZ/T2N KAARRFE—2 DT a—4~Y NUFIE (D) T7ILT a—4)-4 555,
88 YYFILITVA—FKRZANE 21—
8.8.1 H&gE
T B8IBICVYTFILIVA—FRSANED2—ILO¥EEERLET,
£ 833 YYFILIOA—FRSANED 21— ILDMEE

e EL;
OB BLLE ST LIS A—F ORI BLERNET

I a—ShoUrREG SFIILIA—EhBREL-I a—SFh I EREBLET,

8.8.2 API
R B8MICTVITFIIVA—FFSANED2—ILDAPIERLET,

£ 834 YFILIOA—FKRSANED1—/LD API

API B
R_SERIAL_ENCODER_DRIVER_Open FRTZVIUTZILIVIA—SLDNBRIEETOET,
R_SERIAL_ENCODER_DRIVER_Start ELC BHTIITIN I I—FLDBIELMIBTDEIITETE

LFEF,
R_SERIAL_ENCODER_DRIVER _ I a—ShOVNEREBLET.
GetSingleTurnPosition
R_SERIAL_ENCODER_DRIVER GetDelay | T>a—4 B{ERRMEICERAT A EERBEMELET.
R_SERIAL_ENCODER_DRIVER_Stop ELCBHETVITIIVIA—F LDEIEEMAET SR EEHEER
LFET,
R_SERIAL_ENCODER_DRIVER_Close YT IILIoA—F DEFELENEETOET,
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883 ZYVOER

% 835V FILITVA—FRSANELS2—ILOIYO—EEZRLET,
£ 835 YVYTFILI A—RZKRSANED21—IILDIHYO—F

DEAD_BAND

E4/An ERE(E HL:l
SERIAL_ENCODER_TYPE FACODER YFIIIaA—F DBIEA A
Jx1—R
SERIAL_ENCODER_MODEL TSM3101N2001E020 E—ANRE
SERIAL_ENCODER_CFG_ 17 DYFILIoaA—SF DO EREE(Evk
RESOLUTION_BIT #)
SERIAL_ENCODER CFG_ 1 [B] BR AR 14
POLARITY ED qEERERLIzESICTY
=5 hIOUEDA YAV BE
= +1
ED qEERERLIzEESICTY
A—FHIOUEMTHO) AT B
=1
SERIAL_ENCODER_CFG_CH FAC ID 0 FroRILES
SERIAL_ENCODER_CFG_IDX FACO_INDEX ID &S
SERIAL_ENCODER_CFG_ 0.0f PWM A9 b M&E A ML T
DELAY_COMP_TIMER_CNT_DOWN WBEEDHHIERR
SERIAL_ENCODER _CFG_ 0.0000475f PWM A9 b7y Thoo kLT
DELAY _COMP_TIMER_CNT _UP WBEEDHIERR
SERIAL_ENCODER_CFG_ 3.0f FREFIE [Toa—4HhDUH
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9. INTA—BDHKE

9.1 M=

AYUTNTATITLTIE, NTA—FEUTOAY T T7AILATIVEAERIATLET, YV AOE
BINFNFA=2F, EBFONHALIL—F T, SREED1—ILTEEINLIEH - BERKICHRES
n, EROVEBIZERSLET,

—ED/INSA—F(E, RUMW ENSEHICEELNARETY ., EREIToBEICFK, NFA—E2T VT
T—rOBBZEI—ILL, RBREEIDENHYET, FHlE. SEEED 1—ILOBRAZSRL TS
A

K91 NSA—FRET7MILD—FE

E€Z2=E:] ERAA
r_motor_module_cfg.h E—SHIEIZET HNNTA—2DWEEFEELTLET,
r_motor_inverter_cfg.h AVN—=ZIZHT BN A—ADMEEFEELTLET,
r_motor_targetmotor_cfg.h E—ARIZEAT AN A—ADYHEZEE L TLET,

9.2 MPUBHE/NT A —4

MPU O B D4R R E T BN A — A —EEZKRI2IZRLET, MPUDRY DT SIBEFEZLTHELI-S
B, INLDNSTA—AT, ZYUTHEMEIERZTILELAHYET,

%£9-2 MPUBENSA—2ND—E

T74ILE E4ZA=E EE Bl
r_motor_module_ | MOTOR_MCU_CFG_PWM_TIM | 400.0f PWM M % A < EEE [MHZ]
cfg.h ER_FREQ

MOTOR_MCU_CFG_CARRIER | 20.0f v ) 7REKH [kHz]
_FREQ
MOTOR_MCU_CFG_INTR_DE |0 Fv ) 7EYAHDMEIEE
CIMATION *
MOTOR_MCU_CFG_AD_FREQ | 25.0f ADC DOENMERE KSR [MHZ]
MOTOR_MCU_CFG_AD_SAM | 42.0f ADC DY > 7Y U5 B
PLING_CYCLE [cycle]
MOTOR_MCU_CFG_AD12BIT_ | 4095.0f ADC D% fiRkE
DATA
MOTOR_MCU_CFG_ADC_OFF | 1915 DSMIF ZE#fEDAF 7 v b
SET &
MOTOR_MCU_CFG_TFU_OPT | MTR_ENABL | TFU(Z %1 =v F)
IMIZE E MTR_ENABLE: TFU &%)
MTR_DISABLE: TFU %)
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9.3 MIEMEREDEENFA—FD—K
E-SHETOT S LISHED > TLIRECHDENERET /8354 —2 %, R9-3, £9-5, K94
ISRLET. T—2HEORBTERASIND, T—FEHORXECHTPERG. RELET,

£ 93 EME/NSA—SED—E(LHB)

TJ74ILA E4/2=E] ERE(E Btz
r_motor_module_ | MOTOR_TYPE_BLDC MOTOR_TYP | T4/ bDFEFFALLZE
cfg.h E BLDC LY,

MOTOR_COMMON_CFG_LOO | MOTOR LOO | F7# /L FDQ&IHIE— K
P_MODE P_SPEED LTO§IHE— FERET S
ZENTEFET,
MOTOR_LOOP_CURRENT _
IQ
MOTOR_LOOP_SPEED
MOTOR_LOOP_POSITION
MOTOR_COMMON_CFG_OVE | 2.0f BERD') I v MEH
RCURRENT_MARGIN_MULT
MOTOR_COMMON_CFG_IA M | MTR_SQRT 3 | BE#RY = v MESHERE
AX_CALC_MULT .
V3IZEHRELTLIESL,
MOTOR_COMMON_CFG_AUT | (0.5f) BRIRAR. BERIERA D
O_OFFSET_ADJUST_DELAY Y FAREZERTDHETD
E R[]
= 9-4 FENT A= D—E(BEFHIE)

7744 E4/A=E ERE(E Btz
r_motor_module_ | CURRENT_CFG_VOLT_ERR_ | MTR_ENABLE | MTR_ENABLE: EE&&E4
cfg.h COMP ExHExit

MTR_DISABLE: EFBEH

E4+EME
CURRENT_CFG_MODULATIO | MOD_METHO | MOD_METHOD_SVPWM:
N_METHOD D_SVPWM TERIANY MILVER

MOD_METHOD_SPWM: IE

HIRER
CURRENT_CFG_OFFSET_CA | 512.0f BERA 7ty bOBIEERR
LC_TIME E
CURRENT_CFG_OFFSET_CA | 4000 BREA 7ty FOBRHEAA =
LC_WAIT g
CURRENT_CFG_PERIOD_MA | 0.5f BEMREAHERE
G_VALUE
CURRENT_CFG_PI_INTEGRA | INVERTER C | Ex&lfH®BEnHE DY = v MME
L_LIMIT_VD FG_INPUT_V

* 0.5f (12.0f)
CURRENT_CFG_PI_INTEGRA | INVERTER C | Ef4lHE0EAY I v ME
L_LIMIT_VQ FG_INPUT_ V
* 0.5f (12.0f)
CURRENT_CFG_OMEGA 750.0f ERTIHESEREKE [Hz]
CURRENT _CFG_ZETA 1.0f ERHIEEE L
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CURRENT_CFG_RATE_LIMIT | 0.0004f BERERERLLE A/ ER
kEIEE)

+&9-5 BE/NT A -2 O—BE(EREHH)

T77A4ILA Iy 0% ERE(E i BA
r_motor_module_ | SPEED_CFG_FLUX_WEAKENI | MTR_ENABLE | MTR_ENABLE: 33& iz i
cfg.h NG HE=HIE

MTR_DISABLE: 558 &
% &ML
SPEED_CFG_MTPA MTR_ENABLE | MTR_ENABLE: MTPA %l
#=H®t
MTR_DISABLE: MTPA il
xEIE
SPEED_CFG_CTRL_PERIOD | 0.000200f REREHEL [s]
SPEED_CFG_OMEGA 30.0f RERIEEAR R K [Hz]
SPEED _CFG_ZETA 1.0f R E = E #
SPEED_CFG_SPEED_LIMIT_R | 7200.0f HE Iy ME [rpm]
PM
SPEED_CFG_RATE_LIMIT_RP | 3000.0f REERSMBEEILE [rpm/s]
M

& 9-6 BME/NTA—2D—FE(LIEHIHE)

T74ILE <04 REME &5 BA

r_motor_module_ | POSITION_CFG_CTRL_PERIO | 0.000200f SEHIEHEER [s]

o IEOSITION_CFG_SPEED_FF_R 1.0f BEET4— K74+ 7— FEE
égSOITION_CFG_DEAD_BAND 3.0f TREBE [Toa—Fhov
POSITION_CFG_INTERVAL_TI | 400 1;].%9&&)%%@%&
'\PAESITION_CFG_OM EGA 7.0f & I EIE A B KRS [Hz]
POSITION_CFG_BAND_LIMIT | 100.0f BROE [Loa—Fh™
POSITION_CFG_ACCEL_TIME | 0.5f J;;‘J;]EH%FEEI [s]
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£ 97 BENSA—FO—EELF Tty FIRE)

T74ILEA Xy 0% REME BT
r_motor_module_ | ANGLE_ADJ RAMP_UP_TIME | 1.0f dEHERBREDS V> TT7 v
cfg.h T

ANGLE_ADJ RAMP_DOWN _TI | 0.5f dEHERBRENS V> THD
ME B
ANGLE_ADJ 90DEG_CURREN | 1.0f BESA 90 deg DA A~
T_RAMP_UP Y|
ANGLE_ADJ 90DEG_CURREN | 1.5f EXRA 90deg DARADE
T RAMP_DOWN WERT S H0H
ANGLE_ADJ ODEG_CURREN | 2.5f BEXA 0deg DARANEIRET
T RAMP_UP AR
ANGLE_ADJ ODEG_CURREN | 3.0f BESA 0 deg DA BE~D ik
T _RAMP_DOWN T Y HEFMHE
ANGLE_ADJ_CURRENT_RAM | 0.00004375f | S > 77 v 7H® d #hE ks
P_UP_RATE SEDEE [A/ BHEHE

A HA]
ANGLE_ADJ CURRENT_RAM | 0.0004375f SUTEYD O JdEERE
P_UP_RATE SEDELE [A/ BHEHE

[EHA]
SENSOR_CFG_OFFSET_ROT | 3.141592f GRIEA 7+ FOWHAE
OR_RAD (0.5~ [rad]

MTR_TWOPI
)
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9.4 RERE/NSA—4
E—FEEHRTHRIC. REMZTERTI-ODREREDNTA—FZUTITRLET,

KO8 E—HNFTA—B A UN—FINFIA—EFRE

7744

vy 04 ERE(E

B

r_motor_inverter
_cfg.h

INVERTER_CFG_CURRENT_LI | 12.0f
MIT

BER) I ME [A]

INVERTER_CFG_OVERVOLTA | 28.0f
GE_LIMIT

BEXTY v ME [V]

INVERTER_CFG_UNDERVOLT | 20.0f
AGE_LIMIT

EEXY =y ME [V]

INVERTER_CFG._

CURRENT_LIMIT

A VN—ENHATRGRROEREN S, REX—V U EEH>EREEZRELET,

INVERTER_CFG_OVERVOLTAGE_LIMIT

BEERENBEIIEEZRELEY . 1 VN\—2FREED.

LI-BEBEGDE. T5—ER

Y, E-20BEMELELFT ., CHEASKSIBRRRICELETRELTILSLY,

INVERTER_CFG_UNDERVOLTAGE_LIMIT

BEEERELNTFET OIEEZRELFEFT, 1 UN—2BREEN. RELEEERBLELGDHE, T5—¢&
BTY., E-E0HEMFLELEY, CHEASHIBRREICEDETREL T LS,
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9.5 PWMZEHRAKXDETE
AYUTNTOTSLTIE, PWMERARZ 2BENSERETHIENTEET, T T4/ MEEMEA
2 FI)L PWM(MOD_METHOD_SVPWM)& Y 9, EFREED IV 74 VER—EZR 99ITRLET,

PWM ZIRARZEXKERICEEL-HE ., EEFIAERL 86%IFHEh, E—FBULEEAHATE

T MEOEEZF/AICIEA oN— 2 BREEEES

RETIDENDHYFEY . ZERNVMLVEREFERALIS

B.BEFMAREAS vN—2BREEICHLT 100%FATEEY .

%99 avIq44

L—>aViER—E

T74ILA

X7 0%

REE

r_motor_module cfg.h

CURRENT_CFG_MODULATION_METHOD | MOD_METHOD_SVPWM

£ 9-10 PWM ZEHAXDEREIER

PWM ZHARBEYY O fE | PWMZERAR
MOD_METHOD_SPWM 0 | EMKEHR
MOD_METHOD_SVPWM 1 | ERAY FLVER

PWMZERICIZUTOREEEAHY EY, BEIX. TIHIL MEOFFEFTIEACLEELY,

911 ¥Y0—-%

T74IL% X7 0% REME B
r_motor_current_ | MOD_DEFAULT_MAX_DUTY 1.0f BRAPWM Ta—T 4k, &8
modulation.h [E1.0fDFEFELTLESLY,

MOD_VDC_TO_VAMAX_MULT 0.6124f A oN—2BIREETH AR
TRRXEXE2BH-ODOEHEFR
4

MOD_SVPWM_MULT 1.155f ZHEIANY FJILPWM Z{FERLT=
BEDH. ZEEAY ~IL PWM
R
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96 A IN—BINTHA—4

9.6.1 HE

BTN TOTSLEFERTEIRIC. A VN—2DEREELLEZRETIVELAHYET, o770
TILTEHEESINTNDAS UN—FIINTA—F%EKR-12IZRLET,

RO12 AUN—BINTA—LETF

T74IL4%A E4ZA=E RE(E SRBA
r_motor_inverter | INVERTER_CFG_SHUNT_RESIST | 0.008f v MERIE [ohm]
cfg.h

-1 INVERTER_CFG_DEADTIME 1.0f T K& A L [us]
INVERTER_CFG_VOLTAGE_GAIN | 22.702127f EEBRHARK
INVERTER_CFG_CURRENT_AMP_ | 1.0f ERBRER7 TS A
GAIN
INVERTER_CFG_CURRENT_LIMIT | 12.0f BERY v ME [A]
INVERTER_CFG_OVERVOLTAGE_ | 28.0f BEEY I v ME [V]
LIMIT
INVERTER_CFG_UNDERVOLTAG | 20.0f EEEXY Iy ME [V]
E_LIMIT
INVERTER_CFG_INPUT_V 24.0f AAEE V]
INVERTER_CFG_VDC_ADC_REF_ | 1.8f AD ZMEEEF [V]
VOLTAGE
INVERTER_CFG_CURRENT 0.640f TIETIERBANE
_ADC_REF_VOLTAGE EEE [V]
INVERTER_CFG_DSM_POWER_O | 0.025f PWMES AN, Bk
N_DELAY HNAIEER 2 FETDI = A

~ EFRE[s]
INVERTER_CFG_VDC_LPF_OMEG | 10.0f O0—/\R 7 4 LA #E [HZ]
A
INVERTER_CFG_COMP_V0 0.096f [EREMERS V]
INVERTER_CFG_COMP_V1 0.192f
INVERTER_CFG_COMP_V?2 0.288f
INVERTER_CFG_COMP_V3 0.384f
INVERTER_CFG_COMP_V4 0.480f
INVERTER_CFG_COMP_I0 0.028f [EREMERS (A
INVERTER_CFG_COMP_I1 0.056f
INVERTER_CFG_COMP_I2 0.088f
INVERTER_CFG_COMP_13 0.120f
INVERTER_CFG_COMP_l4 0.200f
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9.6.2 BRBMHETAY

RZ/T Series Inverter board TIZE 9-13 IZRT K312, BFROKESICK 2 TTIE VI IERBICAR
SNBHEEEE DSMIF ZHRENMRESNATHET,

% 9-13 RZ/T Series Inverter board D E R IES 4k

3 fAH W EiRE TWELVIIERRBEDANEBEE | DSMIF EifE
+40.0A 0.32V 4095

0A ooV 2047

-40.0A -0.32V 0

AYLTINTATSLRFEROBREYS A VERETHEHICUTOYIOEFARALET,

INVERTER_CFG_CURRENT_AMP_GAIN
AY TN TFO45 S LTIEINVERTER_CFG_CURRENT_AMP_GAIN [21.0 #5&ELTWET,

INVERTER_CFG_SHUNT_RESIST

v MEMOEEEHRTE LET, RZ/T Series Inverter Board [CREH chTWLW52 v > METRIOMEI
0.008 [ohm]T9,

INVERTER_CFG_CURRENT_ADC_REF_VOLTAGE

RZ/T Series Inverter board IZEEHIN TS TILAE U IEHZR/(RVISISS) D ANEFHEZHREL F
9, INVERTER_CFG_CURRENT_ADC_REF_VOLTAGE [ZIZTIL % ¥ I EFZF(RVISI355) DA H T I
R —)VEXER 0.640 [VIZHRELTLET,

st_motor_driver_t BE&EAD A 2 /\ZEH f4_ad_crnt_per_digit

f4_ad_crnt_per_digit (X DSMIF Z£#fE1 ho > bHI-YDERMEERLET, f4_ad_crnt_per_digit DE+
HEXZLUTITRLETS,

A
f4_ad t digit [—]
_ad_crnt _per_digi digit

_ INVERTER_CFG_CURRENT_ADC_REF VOLATGE 4
MOTOR_MCU_CFG_AD12BIT_DATA [digit]
1

X
INVERTER_CFG_CURRENT_AMP_GAIN(1.0) X INVERTER_CFG_SHUNT _RESISIT[(]
=0.01953692 [A/digit]

RZ/T Series Inverter board

| i
1 ] B
1 1 Output signal from 4005
1 0.008 ohm ——0.32V 1 delta-sigma modulator re -4 400A
! x +40A !
| ooy | - 2047 - 0.0A
1 1 .
3rd order sinc filter i1 T
1 1 * f4_ad_crnt_per_digit [A/digit
! 032v | ] Decimation ratio:125 0 —ad_crmt_per_digtt [A/digr] -40.0A
! ! ENOB = 14bits 12bits resolution
D e e e e o o o o o (]
9-1 ERRHEDEEDRN
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9.6.3 EBERHESTA >
EEHE S A L. INVERTER_CFG_VOLTAGE_GAIN THELET.
ADC TANTBHEE IV H=Y. A1 UN—2BIREETRAIVICHET 2N ZRODIGBHERELET,

ADC [CAN SN HEE 1.8V T 40.86383V [CHHH T HI5H (L. 40.86383 /1.8 =22.702127 £ 3 H1=%.
INVERTER_CFG_VOLTAGE_GAIN [Z(&. 22.702127 #&ZE L F 7,

1 N—ZFREEDEE 4086383

INVERTER_CFG_VOLTAGE_GAIN = Ry T R 22.702127
& 9-14 RZ/T Series Inverter board DA > /\—4 B EEIES 4

A N—SBIREEE ADC AN EE(E ADC ZEH#1E

oV oV 0

40.86383V 1.8V 4095

964 BEBEHE/ S A—4
BESEMEOBEOEARURESEIOVTHELET. UTD 3 AORENBEERY T,

@ Ty r2ALEOEE

AVN—BRIFERENTWENT—FEEROHEICEY., Ty FAAL LEIZRESAET, X9 T LY
7 kTlX. RZ/T Series Inverter board D454 IZBIL T1.0us ITEREL TWLWET, FSPEREIZANBFHRMNE
ESNTWETODT, BELETY RIS LBEERBEIETLESLY,

Q BELREMEADISTOERE

EBRFIEHES 12— IILOFHIE/ S A —42 % E(R_MOTOR_CURRENT_ParameterUpdate)fEUM LEIZ, &
EREHEREDASENERAEE 7S 5 (ul_flag_volt_err_comp_use)% MTR_FLG_SET IZERET S &
THEENEDIZR YV ET, BUIZT S5E(F. LTS5 % MTR_FLG_CLRIZERE L TL Z& LY,

Q@ BEMET—IILORE
DA N—E2T, BRERLERAAVFUIERETIND. Ty FEALEF Y ) 7TRBOEZL, S

RKEDTY REALDOBEREEZANT, EEHET—JILEERLET ., R4 v FUIHERTELGN
EEREBEDCEBNRDDE. FYDRMABEMET —JILICRETRGENEGONET,

F-. HEBEEDN) Y FIUTOXTHETEFT,

HEEEYI Y = (Y UTREAH [kHz] x T F2 4 LERE [pus] + 10000 x BREEE

O/ 0RFEOERE. Tu & Vullv-Vy, Iw-Vw) DEIRAREBRMICE O NG WNESE, L0 e, £M
BOMFEEERLTHNLHEL, T—JILERDIBENHY FT,
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A

HIEEEIV] s EREEEEEEEE JSw k
Lo Bl EA)
L emmoER
i . BET—4

DEIvh - —— -

9-2 fHEBEMEELY Iy, EREFEOCREE

£915 *vUT7APLAMAOER - EET—4

Fx )7 REH 20kHz

lu AVu

0 0.00 0.00
1 0.028 0.096
2 0.056 0.192
3 0.088 0.288
4 0.120 0.384
5 0.200 0.480

9.7 EF—ARINTA—4

E—BDA—H—hB, E=FNTA—2DFRIBEONHENGES., ICRA—F2ZHAWVTRLILGDE—
BINSGA—BEZBEHIZBBIENTEET, T, A20O0Ra0—T2HNSZ LT, BENICHEEEETE
BHEIENTEET, CCTHBELLAEIE., MRBENGEEZZEEET. FLE—2ZEOHNICETEEZE
BEL-. BEMNEAETHY. EAREDAEREZSATUHET, DO, EFEOEBEART/INTA—42
#HEATHRICIE, BEZHRLEAERBZAHWNT, AIEZTo>TLEELY,

LCR A=A (%, EHMIZREZ SN+ DT, ERZEEBLTIIOPULRBESE-D+r—Z 057y T
SETRETHAELTLESN, T, 4iFEZAVT, JO—JNBREZEFRTA-H. AF— T UFIEL
SAa—MEEZHOMNLDHITHoTLIESLY, FH#lllE. LCR A—2OEFERBAEZSHEBL T IESLY,

HUoINTOTSLEFERTABIC. A vN—2DFEREEATIE—FOEREELSRET HLEN
HYFET, Yo TILTOTSLDOEREEER 16 ITRLET,
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K916 E—HR/INFA—FEKE

T74IL%A XY 0% R EE B
r_motor_targetm | MOTOR_CFG_POLE_PAIRS 5 18 53
otor_cfg.h
—H MOTOR_CFG_MAGNETIC_FLUX 0.003684f B [Wb]
MOTOR_CFG_RESISTANCE 0.626f HEH [ohm]
MOTOR_CFG_D_INDUCTANCE 0.000574f dBDA > F 2 8 VR [H]
MOTOR_CFG_Q_INDUCTANCE | 0.000813f qQEIDA > F 5 B VR [H]
MOTOR_CFG_ROTOR_INERTIA 0.0000023f A—2®DA4F+—+ [kg m?3
MOTOR_CFG_NOMINAL_CURREN | 3.5f EHRER [A]
T _RMS
MOTOR_CFG_MAX_SPEED_RPM 6000.0f RKRE [rpm]

MOTOR_CFG_POLE_PAIRS

PME—ZDBRAHERE LTI, BRI, BHE12 LEELGYVES. PME—200EKEEZSER
LTLEELY,

MOTOR_CFG_RESISTANCE

LCR A —4 TRIET HBDERIE. E—FD=MHEABRUVWODS>5, 22%F#U, TA—T%#D2%IF
TLEE W, EREZRODISEIE. EREHRDOCRDE—REZANT., BIELET., Boh-EHEL.
2HADERIEREL > TWETDT. 12252 LT. 1HAPDE—ZOBNEEZBIIENTEE
I, Bohi-#EH R I, r_motor_targetmotor_cfg.h ® MOTOR_CFG_RESISTANCE IZERE L TL &Y,
BAEFQERYET,

MOTOR_CFG_D_INDUCTANCE, MOTOR_CFG_Q_INDUCTANCE

LCR A —A2 THIET 2BDERIE. E—2D=MHHABMUVWDS5L, 22%EL, TA—T%DHIF
TLESTWL, SHAE—FIX, EFEFMREE— F(Ls)TITWET, SEMARIEAEIEL, LCR A —42 Dk
BHE#SHB S,

WEPHOCYEL, RRINBZAIUVEFVZVADRKEER/IMEEZAELET, CDEE, RKIED 1/2
M. Lg &Y., RIAMED 1/2 DIEA LD EHYET,

#Bonf- Ld RU Lg L. r_motor_targetmotor_cfg.h ® MOTOR_CFG_D_INDUCTANCE,
MOTOR_CFG_Q_INDUCTANCE IZERFE L TL &L, B[ H(~NY)—)TY,

MOTOR_CFG_ROTOR_INERTIA

E—SDEEF - MO/ F—v(ERHE—ADVMNERELETS . BME, kgm?TY, BE. E—4IC
AMIShEERICERAHY FT. AFEMYFITHBEICE, AFAOSAF—I v 3 MATRELTLE
IAN

MOTOR_CFG_NOMINAL_CURRENT_RMS

E—SDEBERENE)ZHREL TLLESL, BERET7URTTY, E—FDORIREL(THFTERIE
HShTWET,
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MOTOR_CFG_MAGNETIC_FLUX

E—AQOZHEABRUVWOS 5. 22FEY, #VBRA—TITDHIFTLLEZEN, HlRIEF. ULV
HWE, 70R3—J0T0—T%4TT, EEZRANDESICLET, E—20HDEICE, EHREET
EETEIE— 2R TCERRECEEGESE L L. UVHEORHERENSEONET ., REEEEEV3
TEISZ LT, HHYDHFEBEDE—VENFONET, ﬁxmﬁﬁW@~Et@_wW Ok way=
ROONFEIT D, EREEZEIAREDRRY [Hz]ITBRE L., w=2nf ICEE#Z, FEEE=2nfY &
7Y, RELEML, BEEZRATEHILETHEHIBRYWDNGoNET,

BOXICE—2EZRYMTTELZVEDSZEICIE. BERFRIEESAT. E'ﬁJEEEEE’Jd)}FCG)*UFHtﬁUi
I, FTHRECEGSE., EERBERGLTHZMICROLIFELERATEEFT ., FTELERIC, L
TDESGA A—DTERREATGONEIN, COEE, EXKRT—EREISEVEAREZEV. EI:T:O)E—
D ERBERDFET,

v

‘ t[sec]

AFZITYRLTIEE—YV EEZEMNEICBRET ZLENHS=DV 2 TE > TEMNMEEM ms 1FFET,

Emf'.ms[V] = Emf’

1
peak[ ] Xﬁ

Jonf-FfE tlsec]z HZ ICET =&, F=1tDXIZHTEDHFET, Fonf-flHzl&, COPME—2DE
BEENMGFONDBERARKMAHZIDLEERD ., RIS ?EFB*LT—EEJ:T: Emfms[VIIZLEZH#IFTRELET

) x AR ]
s fTHz]

Emf[V] = Emf’

COWRE. COPME—S2DEREETHE L-BKIZKET S, FREEVIPESZMIZKOONET, £
BIZHHEEBEEERHDIGEICIE. AFHABEEZEL. EREETCE—2DHMEZEEEIETAET H2HLEMN
HYET,

RICHFEBEMN G, MREIMY WO EROFT . —MRHIC, FEBELHREIBICEIUTOL S5 4H
BRAVBHY FT, flI. ERREROETARRA(HZTY,

Emf[V] = o¥ = 2nf¥Y

XZZERL., LEETHONFBEEEEmVIE, EREEEGZROERABRKK(HZZRATHI LT,
MREIBYWb]ZKRDONFET,

_ Emf[V]
o 2nf

Bon-HEHEXHY (X, r_motor_targetmotor_cfg.h ® MOTOR_CFG_MAGNETIC_FLUX IZ8&RE L TK
1= ‘c" LY,
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9.8 ER&IEI/INT A —A

EBRFENSA—FEZRI1TIZRLET ., E—2D/INSTA—FPPWM X+ ) TEEEH. FTEDERL
EMHEIZCE>TERMMEBDNSA—FZEHLET,

£ 17 ITRTERBE/NSA—2 DT/ OlE, EHFICASBOERICETE - RSN FETH, EHERIC
RAEADELRIGEICZIE. RMW D LIRBET L EMNARELRNASA—ANUTO 28, AESNATVET, X
8-7T#SBHBL TS, TRTONTA—FEZEBTEHELEDTIEHY FEADT, TEELFEELY,

B R E A EKE : com_f4_current_omega_hz
&= hil i RIB= RS - com_f4_current_zeta

x9-17 BARHFENZIA—-2D—F

T74IL% E&ZA=E: REME E5BA
r_motor_module | CURRENT_CFG_OFFSET_CALC_ | 512.0f BRA 7ty FORIEREERE
_cfg.h TIME

CURRENT_CFG_OMEGA 750.0 f B 1 R E A R #([Hz)]
CURRENT_CFG_ZETA 1.0f ERHIERBAZ R
CURRENT_CFG_RATE_LIMIT 0.0004f BiRiE S ELZEHIR[A/E ]

CURRENT_CFG_OFFSET_CALC_TIME

BEFIC, EREHOA 7ty FERIETHEEIC, 71y MEDBRIERMBZEELE T, BERET
THILEDFEFETITRALLLEEL,

CURRENT_CFG_OMEGA, CURRENT_CFG_ZETA

BERGIHRAEARRY L BRFHRBERBZRAEL THBOS (1 VR BLFET . BERHFEHREERK
T, BERFEZTSHEEICHA L TREL TS0, ERFEEHEREPWM F v 7 BIKRE)DH 1/10
FTHRETEFITH, MERHEERBRED/ A AR EEERBL, Y-V ERITTESRET HBELS
< HYFET,

té: ZIE. ERHIEE KA 20kHz(50us fEfR TERFIEALE)D & EFIEX, /M0 EFTHRETETEITD
. ERHIEREAREERIL 2kHZ ZIBETEET, LH L. EEICIE., E—F DT A—2DEKIEHIC
#_l LT. BERAE#EASVEBRICRIE LT EDEELAH Y. 2kHz &Y 3L TOREKE(- & % X 500Hz~
1kHZ)REIZRET D EMNZINTT,

ERHIERBERFREHIEL. 0.7~1.0 "ERAHEETT ., 1.0 ITAVFERETRONGREIZEYET,

CURRENT_CFG_RATE_LIMIT

LD BRI, BRESENZMITEBRLAVESIC, BEFEZFBRLET . 1 ERFIHEARH-YIC
ik L—C:EJJ:L\%IJIL"E[A]E* LET., T4 TR, ERGIEEHIL 50us £E>TWVSF=8H. TDIE
% 0.0004[A]& LT=1Z3E. 1#H-Y 16ADELLETHERINFT,
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9.9 REFIENTA—4
EEHERDO/NATA—2%, RO18ITRLET, RELLELSNHELZY . PRT LRHEIERS
NEF, R-18ISTTEEHM/ S A—2 DTy Ok, EBFICABOERICHE - RRIWFTH, &£
BikICHBSNBELBAICE, RMW A SHEY 5 EATREL/ASA—2AUTOLS 1, AESATL
FT, R8T EBBLTEESL RMW £ T, TRTOEEHE NS A—FELBTERLOTREHY &
BADT, TEECESL,

R E I # R E B R - com_f4_speed _omega_hz
RERERBATHRE : com_f4_speed_zeta

+®O-18 HEHENSA—42D—&

T74AIL% K=k BEE EREA

r_motor_module | SPEED_CFG_CTRL_PERIOD 0.000200f IR EAZTE [s]

-cfgh SPEED_CFG_OMEGA 30.0f EEHERER B R 2]
SPEED_CFG_ZETA 1.0f REFIHRFEFEREK
SPEED_CFG_SPEED_LIMIT_RPM | 7200.0f R IR B [rpm] (BEHLA)
SPEED_CFG_RATE_LIMIT_RPM | 3000.0f MEEHIBR [rpmi/s]

SPEED_CFG_CTRL_PERIOD

AU TNTOT S LOREFERE#IE 200 us T, SPEED_CFG_CTRL_PERIOD IZ[& 0.000200 % &%
ELFET,

SPEED_CFG_OMEGA, SPEED_CFG_ZETA

REFHES 2—ILTIE, EEFHHREETERRKEEEFHRBARFREZHEL THEO 71 v Z2REL
T, REFRHMRETRARBZE<THLE. BEMAMELELESEEICRT HREDEREIALLETS,
HEFHREARRRIERFNHEOTFEHEH O, RETETHLBRAERFEROBEFERKED 1/3 &
BoTWEYT, ERHEHRODERRE RS 500Hz TH>HEIZIE. 500Hz/3=166Hz L% Y £,

REFEHREZRBI0.7~1.0 FEREEE L, 1.0 [HEVNFERETROMNGGEICGYET, RED
WEZERLENOHMBET >TSS,

SPEED _CFG_RATE_LIMIT_RPM
RERSEEREL-HIC. EENLRTIRAE—FMEER)ZRELET, EEXEXELTHE. BCEE
MEFLET, 100 ZIEE L=, 1#H72Y 100rpm, EFLFET, F1EH 5 2000rpm F£ T 20 # TEH|E
LFET,
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9.10 U ERIH/NT A —42
HEHERD/IS A -2 &K 9-19ITRLET,
& 019 EHBRD/NTA—E-K

Jr A% %y 0% BEE B

r_motor_module | POSITION_CFG_CTRL_PERIOD | 0.000200f IR ER [s]

—cfe-n POSITION_CFG_SPEED_FF_RAT | 1.0f EEIT4— K747 — FEE
:DOOSITION_CFG_DEAD_BAND 3.0f FREHEIE [Toa—4hH 2 ]
POSITION_CFG_OMEGA 7.0f EHERER B K [Hz]
POSITION_CFG_ACCEL_TIME 0.5f INRERERE [s]

POSITION_CFG_CTRL_PERIOD

AY L INTOYS LORESIEELIE 200 uys TF, POSITION_CFG_CTRL_PERIOD =4 0.000200
FERELET,

POSITION_CFG_SPPED_FF_RATIO
REETEZ 100% 74— FI7+T7—F$5=HIC1.0 ZRELET,

POSITION_CFG_DEAD_BAND

AY LTI TOY S5 LOFBEERIL FA-CODER {# AL 0.008 deg & F 5 1=8IZ
POSITION_CFG_DEAD BAND D{EXHRE L TLET,

POSITION_CFG_OMEGA

AHTLTOTS LRMNERHRERRRENSEEFRHREFTRRBED 1/5 LBEHLIITHRELTVE
-3—0

POSITION_CFG_ACCEL_TIME

B REFIEHOMBERFROT 74 )L MEZ05s T, 1 F— v PEREZEBELTEEEZT>TL
N,

RMW Do/ A —BFRBETI EEITERT S comEHER 9-20I1TRLET,

& 9-20 HIEHIEICEEY S com £#(X=0,1,2,3)

comX.u1_pos_cmd_mode fEHIEHIESE—F
0: fIERSEZ 0 [rad]lZERE
1. 797
2: BERE
comX.u2_pos_interval_time LB RO FF B EEE
comX.u2_pos_dead_band ITREFE [Tva—4Fhor k]
comX.u2_pos_band_limit MEROETIE [Loa—FhD 2 M
R01AN8225JJ0100 Rev.1.00 Page 99 of 113



RZ/T2N KAARHAE—2 DI a—4~Y MUFH (1) 7ILL 2 a—4) -4 T35

comX.f4_pos_omega_hz {3 & 18 R [E A BE $[HzZ]
comX.f4_pos_ff_ratio RET 4 — FI74 70— FEEAHIEREK
comX.f4_accel_time PEGRER [s]
comX.f4_posprof_max_speed_rpm B EEREORRKRE [rpm]

9.1 EEIBEAHEHE/NS A —4

BRRHEAAI VI EHEL LT, ERBICPWMAREAESNZ 2SIV ETHESTEZELE-HOMHIE
BT, KR TINTOTSLERVA UN—EERTIE. 05 TILEFESHZET. PWMHEAZA S
VI E—HIEBHIENTEET,

£921 avI749L—LaViER—E

T774I% EZA=F: HEE BT
r_motor_module_ | CURRENT_CFG_PER | 0.5f EAFEETIVOTIEERELE
cfg.h IOD_MAG_VALUE 9,05 ZRELTIZELY,
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10. FSP &%
101 YOy Y ETE

£10-1 YOvIHRE
289y JBESVOVY
CR52C0CLK 800 MHz
PCLKH 200 MHz
PCLKM 100 MHz
PCLKL 50 MHz
PCLKGPTL 400 MHz
PCLKSCIENn 96 MHz

10.2 &Y AHKE

& 10-2 F|YRAHETE

PSR

DRI 3

GPTO_0O_INTO (GPTO_O selected interrupt 0)

gpt_int_select_isr

POEGO_GROUPO (POEG group A interrupt for channels in

LLPP)

poeg_event_isr

POEGO_GROUP1 (POEG group B interrupt for channels in

LLPP)

poeg_event_isr

POEGO_GROUP2 (POEG group C interrupt for channels in

LLPP)

poeg_event_isr

POEGO_GROUP3 (POEG group D interrupt for channels in

LLPP)

poeg_event_isr

SCl4_ERI (SCI4 Receive error)

sci_uart_eri_isr

SCIl4_RXI (SCI4 Receive data full)

sci_uart_rxi_isr

SCI4_TXI (SCl4 Transmit data empty)

sci_uart_txi_isr

SCI4_TEI (SCl4 Transmit end)

sci_uart_tei_isr

ENCIFOO_INTO (ENCIFO0 combined interrupt 0) facO_eri_isr
ENCIFOO_INT1 (ENCIFO0 combined interrupt 1) facO_rxi_isr
ENCIFOO_INT2 (ENCIF00 combined interrupt 2) facO_txi_isr
ENCIFOO_INT3 (ENCIFO0 combined interrupt 3) facO_tei isr
ENCIFO1_INTO (ENCIFO1 combined interrupt 0) fac1_eri_isr
ENCIFO1_INT1 (ENCIFO1 combined interrupt 1) fac1_rxi_isr
ENCIFO1_INT2 (ENCIFO1 combined interrupt 2) fac1_txi_isr
ENCIFO1_INT3 (ENCIFO1 combined interrupt 3) fac1_tei_isr
ENCIFO02_INTO (ENCIF02 combined interrupt 0) fac2_eri_isr
ENCIFO02_INT1 (ENCIF02 combined interrupt 1) fac2_rxi_isr
ENCIF02_INT2 (ENCIF02 combined interrupt 2) fac2_txi_isr
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ENCIF02_INT3 (ENCIF02 combined interrupt 3

fac2_tei_isr

ENCIFO3_INTO (ENCIF03 combined interrupt 0

)

) fac3_eri_isr
ENCIFO3_INT1 (ENCIF03 combined interrupt 1) fac3 _rxi_isr

)

)

ENCIFO3_INT2 (ENCIF03 combined interrupt 2
ENCIFO03_INT3 (ENCIF03 combined interrupt 3

fac3_txi_isr

fac3 _tei isr

10.3 ELC &%
% 10-3 ELC %%

Yz ARk
DSMIF0 CAP_TRGO GPTO0_0_ADTRGB (GPT0_0 GTADTRB compare match)
DSMIF1 CAP_TRGO GPT2_0_ADTRGB (GPT2_0 GTADTRB compare match)
DSMIF2 CAP_TRGO GPT1_0_ADTRGB (GPT1_0 GTADTRB compare match)
DSMIF3 CAP_TRGO GPT3_0_ADTRGB (GPT3_0 GTADTRB compare match)
GPT1 event A GPT0_0_ADTRGA (GPT0_0 GTADTRA compare match)
GPT2 event A GPT0_0_ADTRGA (GPT0_0 GTADTRA compare match)
GPT3 event A GPTO0_O0_ADTRGA (GPT0_0 GTADTRA compare match)
ADC2 A GPTO_O_INTO (GPTO_O selected interrupt 0)

10.4 DSMIF %5
£ 10-4 DSMIFRE(@=v FETE)

JonsT 4 REME
General — Name g_dsmifX (X=0, 1, 2, 3)
General — Unit 0,1,2,3

Extra- Channel Synchronization - Counter Reset -

Division counter initialization trigger No Trigger

Extra - Channel Synchronization - Counter Reset - Edge Negative Edge

Extra - Channel Synchronization - Capture Trigger A Trigger O
Extra- Channel Synchronization - Capture Trigger B No Trigger
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& 10-5 DSMIF BRE(F ¥ >~ RILKTE)

JO/RT 4 REE

A/D Convert - Clock - Clock Mode Slave

A/D Convert - Sinc Filter - Filter Order Filter Order 3rd
A/D Convert - Sinc Filter - Decimation Ratio 250

[;£] RZ/T Series Inverter Board IZHEEH SN TS TILE 25 < EZE RV1S9355 D Ao O vy BEiKREIE
20MHz TY, XY T TOFSLTIEDSMIF ZTFILE LTI ERBIOANEINS MCLK EEIZED
WTEMELZET,

(] sinc Z4ILBDTAILERE., TUOA—2avkk, BERBEOFMII742Z2SBLTIEEL,

10.5 POEG &7

# 10-6 POEG&TE

JTOsRT 4 REME

General - Trigger GTETRG Pin GPT Output level
General - Name g_poegX (X=0,1, 2, 3)
General - Channel 0

General - Group A B,C,D

Input - GTETRG Polarity Active High

Input - GTETRG Noise Filter

(Base clock CHO=PCLKH, Other=PCLKL) Dlvi2g

callback_poegX_ overcurrent

Interrupts - Callback
(X=0,1,2,3)

Interrupts - Interrupt Priority Priority O(highest)
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10.6 GPT & 7%E

£ 10-7 GPTHRE@™=v FERE)

pAVAG P

REE

General - Name

g_three _phaseX (X=0, 1, 2, 3)

General - Mode

Triangle-Wave Symmetric PWM

General - Period

50

General - Period Unit

Microseconds

General - GPT U-Unit 0,2,1,3
General - GPT U-Channel 0

General - GPT V-Unit 0,2,1,3
General - GPT V-Channel 1

General - GPT W-Unit 0,2,1,3
General - GPT W-Channel 2

General - Callback Channel U-Channel
General - Buffer Mode Single Buffer

General - GTIOCA Stop Level

Pin Level Low

Dead Time Count Down (Raw Counts)

General - GTIOCB Stop Level Pin Level High
Extra Features - Dead Time - 400

Dead Time Count Up (Raw Counts)

Extra Features - Dead Time - 400

£ 10-8 GPTHRE(F ¥ U RILEKE)

pAVAG P

REE

Output - Duty Cycle Percent

50

Input — Start Source

None (GPTO_0. GPTO_1, GPT0_2 ®
%)

ELC GPTA (GPT0_0. GPTO_1.
GPTO0_2 Li5})

Interrupts(GPT_SEL) - Callback

callback_gpt_udf cyclic (GPTO_0 MO #+)
NULL (GPTO0_0 LL4})

Interrupts(GPT_SEL) — Underflow/Trough Interrupt Source

INTO (Only GPTO_0, GPT1_0, GPT2_0,
GPT3_0)

None (Except GPT0_0, GPT1_0,
GPT2_0, GPT3_0)

Interrupts(GPT_SEL) — INTO Interrupt Priority

Priority 4 (Only GPT0_0)
Disabled (Except GPTO_0)

Extra Features - Output Disable -
POEG Link

POEG Channel 0, 1, 2, 3

RO1AN8225JJ0100 Rev.1.00
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Extra Features - Output Disable -
GTIOCA Disable Setting

Extra Features - Output Disable -
GTIOCB Disable Setting

SetHi Z

SetHi Z

Trigger Event A/D Converter Start
Request A During Down Counting
Trigger Event A/D Converter Start
Request B During Down Counting

Extra Features - ADC Trigger - Start Event Trigger (GPT1_0. GPT2_0. GPT3_0.
GPT4_0 OH)
None (GPT1_0. GPT2_0. GPT3_0.
GPT4_0 Li5Y)
1 (Only GPTO0_0, GPT1_0, GPT2_0,
Extra Features - ADC Trigger - ADC A Compare GPT3_0)
Match(Raw Counts) 0 (Except for GPT0_0, GPT1_0,

GPT2_0, GPT3_0)
2500 (GPT1_0. GPT2_0. GPT3_0.

Extra Features - ADC Trigger - ADC B Compare GPT4_0 O +)
Match(Raw Counts) 0 (GPT1_0. GPT2_0. GPT3_0.
GPT4_0 Li4t)

10.7 ADC %7
* 10-9 ADCEFE

PA=IAC P RENE

General - Name g_adc2

General - Unit 2

General - Clear after read Off

General - Mode Single Scan

General - Double-trigger Disabled

Input - Channel Scan Mask Channel 4, 5,6, 7

Input - Start Trigger - Group A ELC Trigger Group A

Interrupts - Normal/Group A Trigger GPTO_0O_INTO (GPTO_O selected interrupt 0)
Interrupts - Callback NULL

ELC — ADC2 event B — Trigger Source GPTO_O_INTO (GPTO_O selected interrupt 0)

10.8 WDT &% 7F
* 10-10 WDT %%F

Property Value
Timeout 1,024 Cycles
Clock Division Raito PCLK/4
Window Start Position 100
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Window End Position 0
WDT Callback NULL
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10.9 IHFEXTE
% 10-11 A VN—AER—FA U A—T T —R K54 INVI(JA9) i FETE

i F % Ev
INV1_AN204 AN204
MCLKO0 P01_2
MDAT00 P06_1
MCLKO1 P06_2
MDATO1 P01_5
MCLKO02 P01_6
MDATO02 P0O1_7
GTIOCO00_OA P0O0_0O
GTIOC00_0B P00_1
GTIOCO00_1A P00_3
GTIOCO00_1B P00_2
GTIOCO00_2A P0O0_4
GTIOCO00_2B P0O0_5
GTETRGA P11.5
ENCIFOE00 P00_7
ENCIFDO00 P01_0
ENCIFDIOO PO1_1
£ 10-12 A 2N\—BKR—FA 22 —Tz—RaAXY % INV2(J50)iHFERTE
¥ £y
INV2_AN205 AN205
MCLK10 P03_0
MDAT10 P03_1
MCLK11 P24 _1
MDAT11 P24 2
MCLK12 P24 4
MDAT12 P24 3
GTIOC02_0A P14_1
GTIOC02_0B P14_2
GTIOC02_1A P14_4
GTIOC02_1B P14 5
GTIOC02_2A P14_6
GTIOC02_2B P14_7
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GTETRGB P11_7
ENCIFOEO1 P02_5
ENCIFDOO01 P02_6
ENCIFDIO1 P02_7
£ 1013 A UN—AKR—FKA A2 —T 2 —Xa1%Y 3 INV3(J51)iHnFHE
¥ B £
INV3_AN206 AN206
MCLK20 P18 5
MDAT20 P18 6
MCLK21 P23_1
MDAT21 P23 2
MCLK22 P25 0
MDAT22 P24 5
GTIOCO01_0A P03_6
GTIOCO01_0B P03 7
GTIOCO01_1A P04 1
GTIOCO01_1B P04 0
GTIOCO01_2A P04 2
GTIOCO01 2B P04 3
GTETRGC PO7_7
ENCIFOEQ2 P15_1
ENCIFDO02 P15 2
ENCIFDIO2 P15 3
% 1014 A UN—BHKR— KA 08 —TT—R3%Y 8 INVAI52)HFERE
¥ Ev
INV4_AN207 AN207
MCLK30 P23 5
MDAT30 P23 _6
MCLK31 P09 3
MDAT31 P09 4
MCLK32 P23 7
MDAT32 P24 0
GTIOCO03_0A P16_0
GTIOC03_0B P16_1
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GTIOC03_1A P16_3
GTIOC03_1B P16_2
GTIOC03_2A P16 _4
GTIOC03_2B P16_5
GTETRGD P02 0
ENCIFOEO3 P16_7
ENCIFDO03 P17 0
ENCIFDIO3 P17_1

# 10-15 RMW A A2 7 2 —XaAXRY B J40 imFEXTE

i F % £y
RMW_RXD4 PO6_6
RMW_TXD4 P06_7

# 10-16 LED imF&X%E

it Ey
LED8(#% . E—4 I SLT) P13 3
LED1M1(FEE. TS5 —FHERFIZHLT) P10_3
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11. FHMl#ER

1.1 DUiRERSF 1
PORERESR 10ms TAMEEHEE Lz EORBER 11-1IRLET,

Time/Div  20.00m : Mode single W Edge Rise W Source CH6 W Llevel 1.00 : Position  40.00m

Active Channel #1

o izs
==

3000 r/min

ChannelName Min Avg Ver-A Ver-B Hor-A Hor-B

Ch #1: g_st_cc0.f4 | E -1.277686E+000 -8.711904E-002
Ch#2:g
Ch #3: g st cc0.f4

st_cc0.f4 iu_ad 0 20 3 000 0SE+000 -1.41

Ch #8: g_st_pc0.f4_pos_rad 3.179425E+001 -9.587454E-005 1.647433E+001

11-1 & Rg R E K
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1.2 Bt

3000rpm CTEIEZL TWVD EEIZER FILY 0.095Nm ZA - Z0EE, qEER. dBMBERONEE
11-2 2R LET,

ITTPTTTI e sl ik e et oo e, s Usgaan, ol cn ot o e ot el et e roim iy s e il
i PR R et e A et A et e .l . o o L 1 o

dEE R

R O O

11-2  &%HHF4E(3000rpm)

11.3 CPU R
HIEMIBDALIBEERG & CPU EARER 11-1 IZRLET,
= 11-1  FIE0NEONIERR & CPU FRA%E

il D il 0 ] A AL IR RS CPU %
ERHIE4 8 50us 16.7us 37.7%
LB FIfE - REEHIE(1 B 5) 200us 2.13ps

1.4 7055 L4 X -RAMERE

&#E{t L AN JL Optimize for debug(-Ogq) TAY > T TOSTSLZA VAL LEEZETDTOTS LY AR
ERAM FRHERX 11-2I12RLET,

£11-2 7OJ5L94XERAMFEHE
JOogsS L9414 R 131,144 [Bytes]
RAM EH= 91,880 [Bytes]
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12. FAQ
*12-1 FAQ
B& e

E—2 AN

BERTS—ICED

- U VW QR - A RN G ODHERL TS,

- IVO—SROMBITIEL TSN, Toa—F\RHAMRE - #MT
RLTWAiGE., EBICE—2HlEITEZEzEA,

-EAOY Y ShTWSD., BEMKEICE>TOWELIERL TS
LY,

E— 2 EERICBREEN
ET9 3

E-F0RFICKH L TEROHARRFEL. E—2fT a—rLTW
BBEENHYET,

IS—TELEE, E—42%
Bl T4

IS—ZBRIIVBENHYEY, 687 ESHRL TS,

EEFIRZEIToTH. T
J—THELELTLES

686 ZZRMLTIS—ERZEREL T SN

A UN—SBREEDEABEFIFEEE. HANERKL TR
ALTLESW

- LU EEDESHRENE L LAERL TS,

- FSP & E(GPT DinF - 79 T 14 TULNILEKRE)EN A v/ — 2 BIREH
[CELETHEYICRESNTVSAIMERL TS,

RMW [ZRRENDEHD
BAREELLTOTLES

BTN TATSLEERLEHEIEIMAP D7 M IILDEBEHNADET
T MAP 77 A LDBEZEHFOFIBIZDOWLNTIX 6.7 #S5BLTL &L,

RMW m o fEZEERTE L T
. RBREShZL

comX.u1_enable_write DEHIRMET, NFA—2ZEETHALFET,
comX.u1_enable_write ~\OBEDEZTHMZZA I VTN, NTA—FDE
FAHEYEDIGE. RO RRDIEAEIZEELET, UTD LS ITx
LTS,

- comX.u1_enable_write Z&#EDITIZE <

- comX.u1_enable_write DEZEAHA(1EAB : 1.
F=X, FTILERAHFT D

2[EH : 0)Z& 2E1TS.

RO1AN8225JJ0100 Rev.1.00
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o ETER 8%

WETHE
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