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4 Evy FDORIET—4 AN(bit3)

PL2/CATO_RX_ER ZEIS—AN
PMO/CAT1_ERXDO 4 Evy FDOZET—4 AA(bit0)
PQ4/CAT1_RX_CLK ZEIOYH AT
PJ5/CATSYNCO SYNCO EEH 5
PAG/CATRESTOUT PHY 1)t v MEEH S
& 2-3 EtherCAT EEEEIGF A 4 71 —X(2)
¥ PERE

PN1/CAT1_ETXD3

4 Evy FDZEIET—2 HA(bit3

PQ5/CAT1_ETXDO

4 Evy FDEET—5 HADbIt0

PNO/CAT1_ETXD2

4 Evy FDEET—5 HA(DbIt2

PQ6/CAT1_ETXD1

~ |~ |~ [~

4 Evy FDEET—45 HA(bit1

P11/CATSYNCA

SYNC1 E5H A

PM6/CATO_TX_CLK

EEVOVI AN

PKO/CATO_MDC

IROAV TRV IHA

P34/CATO_LINKSTA

PHY-LSIMNoDY VO RT—3AAA

PH2/CATI2CDATA

EEPROM I12C T—2 AE

PH1/CATI2CCLK

EEPROM I2C 7 By AHH

RO1AN6294JJ0110 Rev.1.10
2023/12/15

Page 8 of 54
RENESAS




RX72M J)L—7

EtherCAT BIEEZ AW =LY ILINGFERTYEVTE—2DORY LI

# 2-4 TOMIHFA 27 —R

Ui e
PB4 T 734 X ID Jumper pin (bit0)
PB6 T 734 X ID Jumper pin (bit1)
PB7 T 734 X ID Jumper pin (bit2)
P72 T 734 X ID DIP SW(bit3)
PC1 7734 X ID DIP SW(bit4)
PN5 T 734 X ID DIP SW(bit5)

RO1AN6294JJ0110 Rev.1.10

2023/12/15

RENESAS

Page 9 of 54



RX72M J)L—7

EtherCAT BIEEZ AW =LY ILINGFERTYEVTE—2DORY LI

2.3
2.31

YT rY T TRER
VI L7 - T7AILEER

BTN T0OY S5 LD EtherCAT BIEIZEDHLD I+ I T ET7AILEREZR 2-5(RLET,
BENTEINT=T74ILEY TV TOT S LOMEEFRIRT 2=HITR—XTAP Y b LEENH -1
ZEERL, KFEF 774D EBMEN=CLERLET,

%25 YIhRH9TT7 - T74IERK

THILE YITITHILE 274 ES
ecat/ application/ | renesas/ ciad02sample.h : L, o e
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main/ r_app_main.h EtherCAT 70 FaLRZ v
r_app_main.c U L ZEm
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EE / £E2oa—)L

BEEZ7AIL

BENDERA

Application Layer
/ EtherCAT Application

cia402sample.h
cia402sample.c

EtherCAT ¥ X 2 5 MIER TE— 2 Hll{E
#1715, FEE—ADMNEBFERLEEE
EtherCAT Y X R I2@%013 %, EtherCAT
A 2B TT—RED2—I)LEZNLTE—
AEMTOTS LIZT—2EZITET,

Middle Layer
/ EtherCAT Interface module

r_mtr_dirver_ecat_acces.h
r_mtr_dirver_ecat_acces.c
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EtherCAT BIETRAV T LDED 2 — LR ZER 2-3I1TRLET,

: Library
Application Motor contorol(user asset) <;: CiA402 Drive Profile Provide
Object Dictionary
i PDO Mapping SSC Tool
Application [ soo | PDO \ Generate
Layer(AL) P TT 1 F
ﬁ VoE ii FoE iE EoE 4 L CoE CoE
\ Mailbox DLL |
Process Data Interface
‘ Registrers ‘ ‘ Mailbox ‘ ‘ Process Data ‘
Category
ESC Address Space
‘ SyncMan0 MbxOut ‘ SyncMan1 Mbxin ‘ ‘ SyncMan2 ‘ ‘ SyncMan3 ‘ SSC Tool
. Generate Not Support
Datalink F ot Suppo
Layer(DL) l_
EtherCAT Slave Controller(ESC)
EtherCAT Processing Unit
And Auto-Forwarder with Loop Back Support
i) ‘ ‘ Mil PortO ‘ ‘ Mll Portl ‘
Management
Physical
Layer(PL)

B 2-2 EtherCAT BEE7OY S LES 1 —ILER
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24 VI bz 7%

HoTNTATSLOYI hYzT7OEKRE¥ETERIZRLES,

£ 2-7 T—44ETOY S LEXRTH

I#E B N B
HlfE A = R B ILFIE
[B] 85 F R AB A1 B 15 L YV IL/N(504%)
ANEE DC 24V
F v 1) 7 BEIRE(PWM) 20 [kHz](F+ ') 7 AH# : 50 [us])
Fy KR8 A L 0.5 [us]
45 B B (B 50 [us]
HEEEAGRE - AIE) 250 [us]
B ESEEE MERSEOER : RTy TE—F
(A S #aE)
-32768°~32767°
GREHIR)
CW/CCW : 0~1500 [rpm]
EEENEHE CW : O[rpm] ~ 2000[rpm]

CCW : O[rpm] ~ 2000[rpm]

LV ILNABE S fRRE

200000 [PPR] (0.0018 [E])
(A ooy YA | (MEESRKE) * (LYVIL/ B

AR E N +1ho > bk
& H1E R B A B K TR  400Hz

EEHIEZR : 40Hz
FIEHIER - 10Hz

ROM/RAM #4 X

ROM : 66Kbytes
RAM : 6Kbytes

fREE(FILANIE

UTOWThh DR, E—2HEMESHN6 N)EFTI T4 TI2T %,

1. BHEOEHRAS [A] 2B (50 [us]E = 5H)
2. 4 YN—S BRBEAMO VI BB (50 [us]I<EH)
3. A VN\—S BREEA0 [VIRH (50 [us]EI<E1)
4. EERERED 4000 [rpm] £iBiB (50 [us]EIZER)
5.RDC-IC /5 ®MDALARM {E5#&RHEEIYAH

HEA L DBEFRRLEES (POEOMFFICILETNY Ty DZRH) LU
HAERERE LI5S, PWM HAKFENAA VE—F U RITT D

CE] MERDBEDNVFUITEEH SO, FREFERTTVET,
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# 2-8 EtherCAT #E 7R T 5 LOEXRMLH

HE S
WigE 100BASE-TX (IEEE802.3)
R—L—k 100[Mbps] (Full duplex)
BIER— M 2 7R—k
EtherCAT LED RUN, ERR., STAT. L/AIN, L/AOUT
AT—43aviID T 734 X ID DIP SW (6bit)I= & Y 3% E
Explicit Device ID %t it
FTINARTOT 7ML CiA402 T4 RTO 774 L
Sync Manager 4
FMMU 3

BEAFTCVH

SDO (Service Data Object)
PDO (Process Data Object)

EEE—F

SM2 A Ry FEEAE— K
DCE®—F

JORaLRE Y DIRERE

Ho7N7as S LEITOSSC Tool 7AC Y K
T7AIERE, £-CiAMd02 7 T 5r—2 3 Vi
EDEBMAD/Ny FERHE, SSC Tool 2T T A k
JWRA Y aA—REEREK. Xy FEERTS
Z L TEtherCAT BIETOY S LMNHES,
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3. CiAd02 k5477 T774L

CiA402 FSA 7O 74 NERSA TEBEUVE—a30ar bO—ILADTFNNARATOT7A4ILTH
YU, FITH—FR S/ T, EZFEA v\ —4F, BEIUVRTYEVITE—SAAIY FO—SDHEEEERZES
LET. CcOTOT7MILTIE, EROEBEE—RFER}ET EIRENTA—EBA TS bTao ¥ aF
JELTHRESINET, £z, KB LORBE LI UNTINEERET 5E8RKEA— K< L2 (Finite
State Automaton: FSA) 3 &FhFxz T, REZZEETHHAFaA L FA—ILT—FF TPz Y +FEEL TR
EFITHZET, BEODREERTRAT—ERAT—KA TP FMIBEBREOHERARMEIAES, OV b
O—)LT7—F&EZRBaOTY FE GRELRE) (FRXPDOIZEIYHBTOHN, RT—4RT— REZRBRERE
(IELGE) IZTXPDO IZEIY HTohET, HMICDOLTIL CIAMM2 IREZEOARNBEHRL T EEL
(UZ7L2A(1)

HA0 ) v EIE

RxPDO
BEESCERES

A 4
\ 4

PLC AC Servo Unit
TxPDO
BIERT—HR
BEES

A

A

B 3-1 CiA402 BIED KN

3.1 EFE—F

CiA402 £ LTRESATLSBEE—FDS>L, Yo TLTOTSLATREUTEYR—FLETS,
® 31 HR—FEFE—F—R

Operation Mode Support
Profile position mode Available
Velocity mode (frequency converter) Not available
Profile velocity mode Not available
Profile torque mode Not available
Homing mode Available
Interpolated position mode Not available
Cyclic synchronous position mode Available
Cyclic synchronous velocity mode Available
Cyclic synchronous torque mode Not available
Cyclic synchronous torque mode with commutation angle Not available
Manufacturer specific mode Not available
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3.2 REEH

CiA402 E LTHESNTWAFSAELT, Yo 7N TOdSALATIHIUTEYR—FLET,

32MD5BE—RIZT ML D > TULVSIKEEIX"Operation enabled"IZ7% Y £9, "Switched on"H 5
"Operation enabled" (2B ¢ 522 (B¥ 4)TE—2%2T7 VT4 7ITLET, F/=. "Operation enabled"h
SihDIREEIZ BT H2H(BFE 5. 8. A TIHE—42%ZFET7I T4 JIZLET, =1L, "Operation
enabled"H 5 "Quick stop active"(ZEH T 5 Z#(ER 11) . F1=IX"Fault reaction active" 2B 3 5 Z2HE(E
BA3)TIE LI > TNBIREZHIBFLES,

Start >

0

A 4

Not ready to
Switch on

1

Y

12

Quick stop
active

L

15

Switch on
disabled

A A

A
2 7

A 4

10

Ready to
Switch on

A
3 6

Switched on

16

A
4 5

Y

11

Operation
enabled

13

Fault

A

14

_| Fault reaction

active

B 3-2 CiA402 KEERE
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3.3 KEEMEH
CiA402 IRIEBBBAH—HE R 32 I1TRLET, FEMEIE 3-2 (2FRY CiAd02 FSA DEREBBDES L
Do LTHEY., REEBARE LERICHGT SEHAFVHSNES,

& 3-2 CiAd02 RIEEBREH—FE

Transition No. function name

1 CiA402_StateTransition1

2 CiA402_StateTransition2
3 CiA402_StateTransition3
4 CiA402_StateTransition4
5 CiA402_StateTransition5
6 CiA402_StateTransition6
7 CiA402_StateTransition7
8 CiA402_StateTransition8
9 CiA402_StateTransition9
10 CiA402_StateTransition10
11 CiA402_StateTransition11
12 CiA402_StateTransition12
13 CiA402_LocalError

14 CiA402_StateTransition14
15 CiA402_StateTransition15
16 CiA402_StateTransition16
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CiA402 REBBERDEHMMLEKRETLET,

CiA402_StateTransition(N)

CiA402FSA IZTHRE SN TS REERB(N)=1~12, 14~16 BFEEL-RICERALET,
REBBARE LERICERTIHNEZERL TS,

Format
UINT16 CiA402_StateTransition(N)(TCiA402Axis *pCiA402Axis)

Parameters
TCiA402Axis *pCiA402Axis

Return Values

0: EE®KT

1 KEBEB LA

Properties

cia402appl.h 27O R 24 TEE SN TUVET,

Description

MBARIZEENRELIBEE CIAM02 RIZICH ST, BEAF TV MIBULREZRE L THARERTL
TLEEW, RYEIZ1 ZRELESRICITREBREITOhAER A,

Example

TCiA402Axis *pCiA402Axis;
UINT16 retval ;

[* Transition1 */
retval = CiA402_StateTransition1 (pCiA402Axis);

CiA402_LocalError

CiA402 RS A4 DO D74 I THRESNEIS—ZRBLEESICHERALET ., KEHEERTRIC
CiA402FSA IZTHESN TWDIREBR 13 ”AHRELET,
IS—%BRHLEBICETTINEEEBR LTI,

Format
void CiA402_LocalError(UINT16 ErrorCode)

Parameters
UINT16 ErrorCode : CiA402 FS4 JJAJ74A4J)LT5—a—FK

Return Values
TL
Properties

ciad402appl.h (270 F 24 TEESHATULET,

Description
BB LTHELEIS—a—FRIEA T2 x5 b 0x603F [Z#fh S EtherCAT YRR IZEIMENET,

Example

[* Over speed error is detected */
CiA402_LocalError (ERROR_SPEED);
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34 ATz H bTaHaFY)
BTN TATSLTHR—FLTWERA Tz b T4 aFUD—EZLUTIZRLET,

£ 33 YR— ATV b TFaooaF )-8

INDEX | Sub | OBJECT Name Category Access | DataType Il\D/IZSping
0x603F Error code Optional ro UINT16 TxPDO
0x6040 Controlword Mandatory(all) rw UINT16 RxPDO
0x6041 Statusword Mandatory(all) ro UINT16 TxPDO
0x605A Quick stop option code Optional rw INT16 No
0x605B Shutdown option code Optional rw INT16 No
0x605C Disable operation option code | Optional rw INT16 No
0x605E Fault reaction option code Optional rw INT16 No
0x6060 Modes of operation Mandatory(all) rw INT8 No
0x6061 Modes of operation display Mandatory(all) ro INT8 TxPDO
0x6064 Position actual value Mandatory(csp,csv) ro INT32 TxPDO
0x6065 Following error window Recommended(csp) rw UINT32 No
0x6066 Following error time out Recommended(csp) rw UIN16 No
0x606C Velocity actual value Recommended(csv) ro INT32 TxPDO
0x6077 Torque actual value Recommended(scp,csv) | ro INT16 No
0x607A Target position Mandatory(csp) rw INT32 RxPDO

0 Position range limit Recommended(csp) ro UINT8 No
0x607B | 1 Min position range limit Recommended(csp) rw INT32 No

2 Max position range limit Recommended(csp) rw INT32 No
0x607C Home Offset Recommended(hm) rw INT32 RxPDO

0 Software position limit Recommended(csp) ro UINT8 No
0x607D | 1 Min position limit Recommended(csp) rw INT32 No

2 Max position limit Recommended(csp) rw INT32 No
0x607F Max profile velocity Optional rw UINT32 No
0x6080 Max motor speed Optional rw UINT32 No
0x6081 Profile velocity Mandatory(pp) rw UINT32 RxPDO
0x6083 Profile acceleration Mandatory(pp) rw UINT32 RxPDO
0x6084 Profile deceleration Optional rw UINT32 RxPDO
0x6085 Quick stop deceleration Optional rw INT32 No
0x6098 Homing method Mandatory(hm) rw INT8 RxPDO

0 Homing speeds Optional ro UINT8 No
0x6099 | 1 Speed during search for switch | Optional rw INT32 RxPDO

2 Speed during search for zero | Optional rw INT32 RxPDO
0x609A Homing acceleration Optional rw UINT32 RxPDO
0x60B0 Position offset Optional rw INT32 No

RO1AN6294JJ0110 Rev.1.10
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0x60B1 Velocity offset Recommended(csp) rw INT32 No
0x60B2 Torque offset Recommended(scp,csv) | rw INT16 No

0 Interpolation time period Recommended(csp,csv) | ro UINT8 No
0x60C2 | 1 Interpolation time period value | Recommended(csp,csv) | rw UINT8 No

2 Interpolation time index Recommended(csp,csv) | rw INT8 No
0x60F4 Following error actual value Recommended(csp) ro INT32 No
Ox60FF Target velocity Mandatory(csv) rw INT32 RxPDO
0x6402 Motor type Optional rw UINT16 No
0x6502 Supported drive modes Mandatory(all) ro UINT32 No
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4. E—ZHIEHNT A4

CiAd02 DA T2y MIERET D E—FHIHNTA—EDHREEOY TN T OIS LIZETBERICD
WTERBALEY,

® 41 E-2HENSA—5—K

INDEX | OBJECT Name Support Mode =-Eiv2 Data lli)/lggping
0x6064 Position actual value pp,csp,csv [deq] INT32 TxPDO
0x606C | Velocity actual value csv [rpm] INT32 TxPDO
0x607A | Target position pp,csp [deq] INT32 RxPDO
0x6081 Profile velocity pp [deg] UINT32 RxPDO
0x6083 | Profile acceleration pp [rem/s] | UINT32 RxPDO

Note : RFYEVI E—SDMBHRIETIXITO T 74 ILFHEZTHAE =8, Profile velocity &
Profile acceleration [ZEA L EFH A,

41 T—4HE

INTA—FDBILINTI2 F/IX UINT32 TEM., MIRE—NEZEL. BE/NMABR LG TVWETS,
5l Z 1. Target position [Z 178.9° Z&E LTzLMEEIE 117891 #5/E L F9 . [EHkIZ Position actual
value DEH 11789 THNIE, 178.9° THH_LExRLET,

4.2 MRE/INTA—AZ

E—ARFIHTOTSLDY—RIT7AIVIZRMT B & T, EtherCAT [CL 2 #HIHDOBRELRERICENAER SN
i—a—o

—7. RMW TR L =103 E D55 {E (X (Profile acceleration )CiA402 DA T x4 MZRET HE—42 4
H/STA—R LIFBEEUNERL D2, TRARBLLRYET,

RMW TIEMEEZEERT 50, BEREIZEET 5 F TOMERRE[SIZFEALES,
4-1 [FBAREE speed [TEIET D2 E TOMREFZE 12 [TEET S &Ik Y, MEEIX acc1—acc2
[CEIETEHIEEZRLTLET,
Ffz. TOLEEDOMEEITRE - IMERHFHOXTRI I ENTEET,
acc1 = speed—+t1
acc2 = speed—+t2
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[rpm]

speed

t1 t2

t[s]

g 3

- PEREFERE

4-1 INEBFRE & hniEEE

R=2000[rpm]® & & Tacc=0.3[s]% Ac[rpm/s]IZZ# 5 5
2000 rpm—=0.3 s = 6666.7 rpm/s
Profile acceleration = Ac X 10 = 6666.7 X 10 = 66667
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5. API B

51 #H=E

E—AREHETOSS LA V2T —ABAAPIEHERLES,

B

i)

R_MTR_ECAT Open

E—RGIHTOTS LAV T —RADMPBREEITVET .

R_MTR_ECAT_GetPositionPFStatus

I aA—SNBHIHMOTOT7AILRATF—2RAEZWMELET,

R_MTR_ECAT_SetActualPosition

RAEME[deg]ZHELFEY,

R_MTR_ECAT_SetProfileSpeed

TOT77 A IINEEESEpMERELET,

R_MTR_EACAT_SetAcceleration

IEERRSErpm/S]FHRELET,

R_MTR_ECAT_SetDeceleration

BREERErp/SIZERELET.

_api

E— 2 HlfE] API RA 2%

E— R &I APl RA 2 R*

E—AHETOTSLITE—SEBIZEGYEST, COEOHBLDCE—42ERTFYEVTE—S TIIE—4H
APl DEMMNELYFET, E—2FIHAPI RS V2 DBEERDA VN—ZFE—2DBFEIKELLZN
BERELTWET, ThITkY EtherCAT BIEHIFE— 2 DRBEZEHEI E— 2 2HHTEZET,
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52 R_MTR_ECAT Open

E—AHEMITOTSILA VT —RAOPPARELTVET ., COERSMD API B ZEFERT HETICEST

SNEBELAHYET,

Format

e mir_ecat ret tR_MTR_ ECAT_Open (st_encoder_vector_control_t *p_st_srfoc);

Parameters

st_encoder_vector_control_t *p_st_srfoc

FERREDO T a—F R FLFIEER~ADRA V2 ERELET,
Return Values
MTR_ECAT_SUCCESS : #]#{t
MTR_ECAT_ERR_NOT_SUPPORT : Z# KR4 > 2 HZE
Properties
r_mtr_driver_ecat_acces.h (7O r2 4 JEEShTLET,

Description

AT LBEREDOHHELCE—Z NS A—2DT I+ L MEDREZITVET,

Example

/* Setup EtherCAT motor interface */
R_MTR_ECAT_Open(&g_st _encoder_vector);

RO1AN6294JJ0110 Rev.1.10
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5.3 R_MTR_ECAT_GetPositionPFStatus

COBHIE. T FEEFHOTOTIFAIINAT—EIRERMBLET,

Format
e mir_ecat ret tR_ MTR_ECAT_GetPositionPFStatus(uint8_t *u1_status)

Parameters
L
Return Values

ul_status : A7 7/ IILRAT—2 X
MTR_POS_STEADY_STATE (0)

 BEREBEMEZZEEL TLVELY)
MTR_POS_TRANSITION_STATE (1): &%

1
REREMEZEELTLD)

MTR_ECAT_SUCCESS : B
MTR_ECAT_ERR_NOT_OPEN : K35 /A Open S h T AL\ =B KB

Properties
r_mtr_driver_ecat_acces.h IZ7AO 24 JEEShTULET,

Description

MEHEFICE—2DNBLERENE SN EZRRNL EEICARBAREFERTEET,
Example

uint8 t u1_pos_state;

[* Get position profile status */
R_MTR_ECAT_GetPositionPFStatus(&u1_pos_status);
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54 R_MTR_ECAT_SetActualPosition
C OB, BEMEdeg]EHRELET,

Format
e _mir_ecat_ret t R_MTR_SetActualPositionUnits (float f4_actual_position)

Parameters
MEE S {E[deg]

Return Values

MTR_ECAT_SUCCESS : &% ERII

MTR_ECAT_ERR_NOT_OPEN : K54 /A Open SN TULVE L =HERTELRE
Properties

r_mtr_driver_ecat_acces.h [CT7O r2 4 JEEShTLET,

Description

M EEREXFHF S+ THALIE[deg] TT ,
AEBEE—2FHHETHTICREMEDENDAHEHRET HSEMTT,
R—IVJE—FTHHEEICA 7y FEFEE-VWEEFICHERATEET,

Example

[* Set current position 180.1[deg]*/
R_MTR_SetActualPosition(180.1f);
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5.5 R_MTR_ECAT_SetProfileSpeed

COBEMT. TOTF7AILEIHORKEEEREZRELES .

Format
e mir_ecat ret tR_MTR_ECAT_SetProfileSpeed(float f4_profile_speed)

Parameters
RERESErpm]

Return Values

MTR_ECAT_SUCCESS : i&XERII

MTR_ECAT_ERR_NOT_OPEN : K54 /A Open SN TULVE LN =HERTELRE
Properties

r_mtr_driver_ecat_acces.h [C7A 24 TEEShTLET,

Description
HEEREREFFSFTEAKrpM]TY,

Example

/* Set Profile Speed 2000.5 rpm */
R_MTR_SetSpeedUinits(2000.5f);
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5.6 R _MTR_ECAT_ SetAcceleration

COBHIE. IEEESIErpm/s]EHRELET,

Format
e mir_ecat ret tR_ MTR_ECAT_SetAcceleration(float f4_ref acceleration)

Parameters
IRE RS E[rpm/s]

Return Values

MTR_ECAT_SUCCESS : &/

MTR_ECAT_ERR_NOT_OPEN : K54 /A Open SN TULVE LN =HERTELRE
Properties

r_mtr_driver_ecat_acces.h [C7A 24 TEEShTLET,

Description
MEEFEFEFFF 5S4 TEAIE[rpm/s]TY,

Example

/* Set acceleration 4678.9[rpm/s] */
R_MTR_ECAT_SetAcceleration (4678.9f);
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5.7 R_MTR_ECAT_SetDeceleration

COBBIE. BEREREREEZRELTT.

Format
e _mir_ecat ret tR_MTR_ECAT_SetDecceleration(float f4_ref deceleration)

Parameters
FORE R E[rpm/s]

Return Values

MTR_ECAT_SUCCESS : &XERII

MTR_ECAT_ERR_NOT_OPEN : K54 /A Open SN TUWVE LN =HERTELRE
Properties

r_mtr_driver_ecat_acces.h [C7A 24 TEEShTLET,

Description

HRERSEIIFEM TEAIX[rpm/s]TT .
CE] o070y S ATRBEERESEZE—2HEHICERALTEY T A,

Example

/* Set deceleration 4678.9 [rpm/s] */
R_MTR_ECAT_SetDeceleration (4678.9f);
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5.8 p_api

E— 2 Hl{E AP DEERAR A V2 Z1RMT HEHTT .

Format

st_ecat_motor_api_t const * p_api;

Struct

E—A HI1E APl #:&{K st_ecat_motor_api t DA U /N—ERIRT HE—FHIEAPIHIZDWTHBALET,

A IN—4% PositionCommandModeSet
it void (* PositionCommandModeSet)
(st_resolver_vector_control_t *p_st resolver_vector,
uint8_t u1_position_command_mode);
E—42 &I API | R_MOTOR_RESOLVER_VECTOR_VECTOR_PositionCommandModeSet
A IN—4 CtrlTypeSet
it void (* CtriTypeSet)
(st_resolver_vector_control_t *p_st resolver_vector, uint8_t ctrl_type);
E—42 &I API | R_MOTOR_RESOLVER _VECTOR_CtrlTypeSet
A IN—4% MotorStart
it void (* MotorStart) (st_resolver_vector_control_t *p_st_resolver_vector);
E—42 &I APl | R_MOTOR_RESOLVER _VECTOR_MotorStart
A IN—4 MotorStop
it void (* MotorStop) (st_resolver_vector_control_t *p_st_resolver_vector);
E—42 &I API | R_MOTOR_RESOLVER _VECTOR_MotorStop
AIN—4% MotorErrorCancel
it void (* MotorErrorCancel) (st_resolver_vector_control_t *p_st_resolver_vector);
E—4A#I# APl | R_MOTOR_ RESOLVER _VECTOR_MotorErrorCancel
AIN—4% MotorReset
i void (* MotorReset) (st_resolver_vector_control_t *p_st_resolver_vector);
E—A2 %l APl | R_MOTOR_RESOLVER _VECTOR_MotorReset
I IN—% PositionGet
i float (* PositionGet) (st_resolver_vector_control_t *p_st _resolver_vector);
E—A2 %l APl | R_MOTOR_RESOLVER _VECTOR_PositionGet
A IN—4% PositionSet
Eitl void (* PositionSet)
(st_resolver_vector_control_t *p_st _resolver_vector, float f4_ref position);
E—A2 % APl | R_MOTOR_RESOLVER _VECTOR_PositionSet
A IN—4 SpeedGet
i float (* SpeedGet) (st_resolver_vector_control_t *p_st_resolver_vector);
E—42 HI1# API | R_MOTOR_RESOLVER VECTOR_SpeedGet
A IN—4 SpeedSet
it} void (* SpeedSet)
(st_resolver_vector_control_t *p_st resolver_vector, float f4_ref speed);
E—42 &I API | R_MOTOR_RESOLVER _VECTOR_SpeedSet
A IN—% StatusGet
Eidl uint8_t (* StatusGet) (st_resolver_vector_control_t *p_st_resolver_vector);
E—42 %1 API | R_MOTOR_RESOLVER _VECTOR_StatusGet
A IN—% ErrorStatusGet
it uint16_t (* ErrorStatusGet) (st_resolver_vector_control_t *p_st_resolver_vector);
E—42 &I API | R_MOTOR_RESOLVER _VECTOR_ErrorStatusGet
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Properties
r_mtr_driver_ecat_acces.h [Z27A 24 TEESNTWET,

Description

p_api [C#&#h9 % E— 42 HlfE API [& r_mtr_driver_ecat_acces.c [CT—TJILE LTEELTVWET,
const st_ecat_motor_api_t ecat_motor_api

Example

/* Motor API settings */

st_ecat_motor_api_t const * p_api;

p_api = &ecat_motor_api;

st_ecat_motor_api_t const * p_motor_api = p_api;

/* Motor Start */
(p_motor_api->MotorStart)(ecat_param_buffer.p_st_foc);
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6. Ya—3arxy FTOENERESR

AETIEE—4EYY)a—2avdxy FZAWNTEtherCAT BIETE—4 24T A9 TILT T r—< 3
COFEICDOWNTEHRBALET,

6.1 EMEIRIE
RKIYZa7IOYUTINTOTSLIF, TREOBREZEELTWET,

=R 6.6-1 ENEIRLE

IHHE NE

FERR—F RX72M CPU Card with RDC-IC
WP RT LY o= AE - RTKOEMXDEOC00000BJ

ATYEVTE—LEBHAA N—EKR—F
ILARHXILY b= X& : RTKOEM0000B11020BJ
(Evaluation System for Stepping Motor with Resolver
(RTKOEMX270S01020BJ)IZ [E4H)

CPU RX CPU (RXv3)
B}EERL 24V
BEFOrIL EtherCAT
HEHERIRE CCRX a»/3\4 5(V3.05.00 LIf&) + e2studio(2023-10 LARE)
FIT Module r_ecat_rx:1.30 LA&
IZal—% LAY RILY bO=) RE

AUR—FKIZalL—% E20n-Board (LLF. E20B)
SSC Tool EtherCAT Technology Group (ETG) 24

Slave Stack Code (SSC) Tool Version 5.13 LLf&
Y27k F7PLC Beckhoff Automation &

TwinCAT® 3 (Beckhoff web 4 kM54 A—K)

758, SSC Tool, TWINCAT DA YR F—JLIEFETLTWSEDELFET,
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RKIYZaTF7IOYUINTOTSLTERTSIY I bz 7aviR—rr e, FON—2aVIETRERE
EFLTWET,

* 6-2 BEERaVR—xr Uk

aAVER—R2 b+ N—o3v RAE

8EY rRA¥ 1.10.0 Config_TMR1, Config_ TMR2,
Config_ TMR3

Borad Support Package (r_bsp) 7.41 r_bsp

EtherCAT Slave Controller (ESC) | 1.30 r_ecat_rx

Software (r_ecat_rx)

Flash API (r_flash_rx) 5.10 r_flash_rx

PWME— k24 < 1.12.0 Config_MTU2

SPI gi1fEE— F(4 () 1.10.0 Config_RSPI2

ARV Va0 bE—5 1.9.1 Config_ELC

DrVFREVTAALT 1.11.0 Config_IWDT

AVRFIVYFEAX 2.3.0 Config_CMTO, Config_CMT2,
Config_CMT3

UGN AF v E—KS12AD | 250 Config_S12AD0, Config_S12AD1

J—=RILE—FEZAT 1.12.0 Config_MTUO, Config_ MTU1

R—k 2.4.1 Config_PORT

R—=b7o9bTy b4 x—=TL 1.11.0 Config_POEG, Config_POE

AFHPWM % 1< 1.5.2 Config_GPTO, Config_GPT1,
Config_GPT2, Config_ GPT3,
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6.2 BFIRIEORE. &k
TR, E—4. 1V - KR—FERBRLET.

(1) E—FDEREEAN—FKR—FENIE. E—F2DOLVILNEAEE CPUD—FOAHEBELT

DESITHEBELET,

Resolver
input

Inverter
output

E 61 Z=+AERKDOES

2) AVN—RKR—FRIZBRZUTOLSICEHKLET,

|

H 6-2 EIRO#EH
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B) UTOLS GHEEERETYET,

@) AN—"KR—FOFEMELUTIZRLET,
- BREBAZACTETRIZTIT>TLESL,
-- RMW Connector [& RMW(Renesas Motor Workbench)f FRFFIZ## L T 7230y,

- SWIRERLEEA,

RMW
Connector

OnBoard
Emulator

6-3 A 2/\—4a1R— FiEHE
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6.3 TN TOYSLDEE
AT - TAT TS FMIIZEtherCAT AL—JR A wHa—FlIZRBEEATULWERA,

EtherCAT A L—J XA v a— FOAEBIZIL’EtherCAT Slave Stack Code(SSC) Too’WNHE T,

SSC Tool [(F ETGBEMN S AFAHETT,

HoINTaT I LR Zp BATRESNEITOT, FOHEEDIALFITHELTILZEL,

(1

)

Yo INTaTSLOSSC TAD Y b IT7ANEZITLY )Y LTSSCY—ILERELET,
rx72m_ecat_ciad402_rslv_stm¥utilities¥ssc_config¥¢RX72M EtherCAT CiA402.esp

[Project]—[Create New Slave Files]% % ') *v 7 [Current new Slave Files] —[Start]Z#2 ') v Y LE T,

B3 EtherCAT Slave - Slave Stack Code Tool - ] X
File | Project | Tool Help
@ Project Update g
- Find Setting Ctri+F " 2l
Version13.3.0
Create new Slave Files Fs me Description Version A
= Application aoeapplh 511
ProcessData
Mailbox applinterfaceh Ecatéppl EtherGAT application 5.1
- Lompiler bootmodec ESM EtherGAT State Machine 420
bootmodeh 511
ciad02applc GCiAdD2appl CiA402 Sample Application 511
ciad02applh 511
coeapple CoE CAN Application Profile over EtherCAT 5.11
coeapplh 511
diage Diagnosis Object 511
diagh 5.11 v
Add File(s)

@)

Y—RO—FAER SN, B9 5L New Files created successfully” &RREN 5D TOK|ZS
Jyo LET,

Project File vorkspace¥rx72m_com¥src¥smec_gen¥r_ecat ncdutilities¥rc72m¥ssc_config¥RX72M EtherCATzsp\

Source Folder lG:¥Users¥a5iJI]0352¥‘e2_:ll.adio\!workspace!’vx??m_l:om¥src¥smc_gen¥r_ecat'rx¥ul‘

ESI File [0:¥Users¥a5000352¥e2___s'udio!worksp_ace!‘fx?2m___com¥src¥s me gen'¥r_ecat ndfut ‘
C¥Users¥ab000352¥e2 studio¥workspace¥rx72m_com¥src¥smc_gen¥r_ecat rc¥ut
Progress
"SampleApplicationInterface.h”™ : skipped (SAMPLE_APPLICATION_INIERFACE) A

"applInterface.h” : new file written

"coeappl.c” : new file written

"coeappl.h"” : new file written

"ecatappl.c" : new file wri(Create Files Finished — O .
"ecatappl.h” : new file wril
"ecatcoe.c" : new file writ|
"ecatcoe.h” : new file writg New files created successfully .
"ecatslv.c” : new file wrig
"ecatslv.h"™ : new file writ|
"esc.h" : new file written Open Folder
"mailbox.c™ : new file wrig

"mailbox.h™ : new file writ'vem

"objdef.c” : new file written

"objdef.h" : new file written

"sdoserv.c” : new file written

"edncary h" - nau fila urirran
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(4)

®)

(6)

NYyFaAX KEA R F—J)LLTWEWES . GNU Patch Ver2.5.9 LENKHETY, 4 2VR b—
IWEHDBEFIARFIEERAFY TLTLEEL,

TEED Web B4 khi/8yFavy K(Ver25.9)% 40— KL” patchexe” a3 KAV
FAODRITAIREE/NZADBE =T HILFIZHRMLET,

http://gnuwin32.sourceforge.net/packages/patch.htm

apply_patch.bat 774 ILEZHV ) v LT[EEE L LTET] = [IFWEEBERLET., Ny FI7A
VL SSC V—RIT7ANIZHTSH RXAITDEBEEZEATLET,

rx72m_ecat_cia402_rslv_stm¥utilities¥batch_files¥apply patch.bat

NYFETER, BESNY—XI77AILETED 7+ IILAIZHEHEINET,

rx72m_ecat_cia402_rslv_stm¥project¥ecat¥application¥beckhoff¥Src
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6.4 FITEDa—/LDENM

AX—baAVT 4T L—2TEtherCATFIT EDa—)LZFERATES &L SI12F BHIZIE. e?studio ICFETIE
my onEAHYEY,

(1) e?studio M FIT EL 2 —IILDREFEX T+ I FIZEtherCATFIT EYa—)LEaE—LZET,
e?studio TFITE 12— ILOREEFEELEZHERLES,
> [O42 KD - T8&El >BREVA 2 FOLREEETS,
» [IC/ICC+] — lRenesas] —» TRA¥—tavI740L—4] - TaviR—2 k] Z&RLTLE
AR
» T2+ )FEEFEI — TModule Download] R—CE#EEET,

g A [m] *
JANIAT -3k iy
LinkerScript - I
MCU I-FERBRE
Oomph EREF IR M EET SR EEFELEL =
Remote Development trashAd/ (o o T (0-20): '5
v Renesas
Breakpoints APIBRES i : BELShETIATHNTS "
o IR~ OB BN
Mokl Raumion) IR DB EERRL TN
My Renesas -
Renesas QF FFEEOEIN: | EFEIVR-RYFERMLEL =
Renesas J-IFI-U8 HEMEROES: JUFLW-DaVORFIVR-FYMRFIvIMEATS b
Smart Manual =
Support Folders IPNTBE
Tracealyzer EJ1-VDFFF & pModule Download §- S TRETEET
TraceX
v AV-b 302499
M MPUJ T T =<7
wWTIo-/BS
A9-F-T59H-
FIMA-PEL- k-
EniEE

> Location(RX): & LTRIRSIN TS ITAILEADNEZETAILATY,

Module Download S

Location settings

Location (RX): I C:¥Users¥a5000352¥% eclipse¥com renesas.platform_download¥FITModules I #£ME(B)...
Location (RTOS): .C'.iUsers?faSt}DGESE!.ecllpse ¥comrenesas.platform_download¥RTOS #HE(B)..
Location (genenc): |C¥Users¥a5000352¥% eclipse¥comrenesas.platform_download¥SharedModules #H(B)..

EtherCATFIT EV a—LIEY > TN 7045 S5 LD FITModules 7 4+ L F 2SN TLVET,
®  an-r01an4881xxNNNN-rx-ecat¥FITModules 7+ L 1ZHB 7 7AILE FIT ED 2 —ILORFEFL T+
LAIZTE—LTLIEEL,
r_ecat_rx_vN.NN.xml
r_ecat_rx_vN.NN.zip
r_ecat_rx_vN.NN_extend.mdf

TE. NNNN EE T NNN FN—D 3 v ERTBIEICGYET,
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6.5 HUTIL-TAOPY F%E esstudio A4 VR—

(1) [Z7AN]2[AVR—KZEIVYDY LET,

2 [ERIFA7OJT—R-EIFEITOD LI FET—IAR—ZANEERL[IRNEV VI LE
ERS

& of-~ u] X
ER g
P-NAT-I7A WEREFAL TN -peERTO ST MR LES. =

Select an import wizard:

|

& 77T T7A0 ~
53 7709354

3 FANF-EHIP-NATEROTOIIIN

S BETOIIIMET-TAR-AN

Al

=3(8) T (F) *outll

@) [FACII DA VER—FEAT7BTDUL—F - T4 LY F)DBRIFz VIRV I REERL.
BRIV I LET,

4) BER—FKBYUTIL- TOCTH FTHAX72m_ecat_ciad02_rslv_stm’Z:&IR L T[BALK 122
Yy LET, [FAD Y D" rx72m_ecat_cia402 rslv_stm”ZEF T v I L[RANZEL Vv o T HE
oz A UR—bENET,

B o=t o x | m
i AR 33 ~h— £
P-nATIPALERRFAL T IR S WA TOTTIIHEFLRT . 'g\"g 1 7D/IU|"®{/§R k ) / —
BT Eclipse JOVIIMERT T ITALIM-EERLET. / /
Select an import wizarct a
|
P :?J:_/);:Jl a @ -k F1LIRU-0OFBR(T): | C¥Users¥a5000352¥Desktop¥ecat_dem vw EHB(R)...
: TANF-ERRT-NLTEROTOS O : :
o IO O 7-117-T7A LOEFA): 2ER..

O exE

— | Jasonp)y

B4 ecat_demo_comm72m(C:¥Users¥aS000352¥Desktop¥ecat_dem FTANTER(S)
EREFNTERD)
E#E)
@ CF Fvil
< >
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6.6 TAYZIVTETNYY

(1) 7BYzY k- THRTA—F—T%x72m_ecat_ciad02_rslv_stm’FTOZ o bEEV VI L.
[ELFIREY (WoR—=T4A4aY) ODBIZHEIRMZEY )y I L, FAYTIIUAZa—hDb

[Hardware Debug]Z:&R L £ 3,

e2studio ZFEALTAY Y FZEILFLET, AVY—IILETELFIS AL EEFHEREL

TLESLY,
A BiBiw|pOEN: 2 IS Ri-ewm DSIE H
iv’ 1 HardwareDebug (Debug on hardware) i
¥ =0 w=-E®RZ3
£ g1 i

[y FOVTI I3 0-5- 3
v % ecat_demo_comm72m [HardwareDebug]

W AFU-
i Includes
2 src
(= HardwareDebug
m ecat_demo_comm72m HardwareDebug.launch
155 ecat_demo_commT2m.scig

GxE]
EJL FEFIZO— FOERDITHONET,
Fo. KFEBGROIS— A vE—ORRREINFITATOT S LOBRICIEHEDY FHA.
error, 0 warnings, 0 others
ECE/ERER
v O &EME (1 AB)
© E04020010: r_ecat_rx T¥1-JWCELU FOEY1- A BB TTH. BMENTUEEA: r_omt_m(5.20]

2) EIWFNTETLEL, [THAVIIREY (NTFF7A42aY) OEIZCHAIEENZEV)vo L., F1Av5
Bl #B8IRIL2ETCTNAVITEZRBTEET,
R R-T=R
FI(47(D) >
T T DEER(B)...
BRICAYDEAM...
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3)

“rx72m_ecat_cia402_rslv_stm Hardware Debug"% % ) w9 LTA—4w M TRITSLETD Y
A—FL. TNV ITREIZEZBLTHRBLET,

—+,
x | S EEI(N): |ecat_demo_co|‘nrx?2m HardwareDebug

J4E AT [E] A %5 Debugger| b+ Startup| B» V-2 | 5 £E(O

[E] ¢/C++ FFUT-23y

FOYTIP):
[ C/Cs+ YE-RTTYT-y3Y ’
EASE Script |ecat_demo_comrx?2m | FE(B)...
[£] GDB OpenCQCD Debugging C/C++ TTUTF-S3:

[£7] GDB Simulator Debugging (RH850)
[c] GDB N\-FIIF-F/lv¥ 7

| HardwareDebug/ecat_demo_comm72m.x |

Java TFVr-u3y FH(V).. TOYLY MDESE(H)... SEB(R)...
Java 7715k _ ERnCLECTLTEE

= Launch Group (Deprecated)

w [c7] Renesas GDB Hardware Debugging Build Configuraticon: | Select Automatically v

[£7 ecat_demo_commn72m HardwareDebug L

[E7 Renesas Simulator Debugging (RX, RL78) O eatlFeE#lss
YE-bJava TTUT-3y ® 7-JAR-ABEOER

B E2BIN-7

16 EENIS5 14 EENTIT-[c—5

(@) ‘'e2-server-gdb.exe M I 7 A T 7+ —ILEENKRREINSIEAHY FT ., [BELHBIEORY
D—OBEDTSAR— XY R T—=IDF VIRV IREFzVIIZLT, <FTHOEREHT>
=0V voLET,

(6) A—HY—TFho2 rHlEl (UAC) F47RITNRRRINDZZENHYET, BEEFE/NXT—FZEA
ALT. [[FWZEZ2Y VI LETS,

6) IN—ARGTF A TYPYBZDHERLAT7OATIZTNR—ARI T4 ITDEEZE8HOZE4 705 NE
TENBEEIL EBICCOREEFERT S FxvIRYIRITFzy YL, [[TWNEIUYHILE
ElS

(7) E2Lite T/\vHD#EKED TACT] LED WNEIZEITLET,

aA—kFEFIO0—FLizb, <BRA>RE2VZV )y I LT, A VEH main RYDITETI— FEFET
LET. 5 E<BR>REI2EV Vv ITHE BYDI—RTE—7 Y MBERTSNET,
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6.7 TwinCAT LD (ESI 77 M IILDEEFAH)

(1) TwinCAT ZBtAd Z80Z. Y —RITAILZICEENTWSESI 77/ IL%E.
“/ TWinCAT / 3.x / Config / 10 / EtherCAT* [CaE—LTL 2 &Ly
“rx72m_ecat_ciad402_rslv_stm¥utilities¥esi¥ RX72M EtherCAT MotorSolution.xml”

» PC » Windows (C) > TwinCAT » 3.1 » Config » lo » EtherCAT »

~

A = EHAE &1
i o J |

Beckhoff AXSxxx 2018/09, 8: 28 774 T2 A -
f RES 2018/09/12 18:29 74 DA~
t | EC-1 ComB.xml a

| Renesas EtherCAT RX72M.xml
| Renesas EtherCAT RZN1L.xml 9/25 12:04 L
| Renesas_EC-1_ComB.xml 2018/06/06 14:48 XML K4 B
| RZT1-R EtherCAT [FoE] s.xml 2017/06/15 15:37 XML F

| RZT1-R EtherCAT demo [DC].xml

(2) RDFIET TWInCAT D K5 A4/ ZEBMLET ., FIEOH)
AR — kA =2 —h 5[TWINCAT]—[Show Realtime Ethernet Compatible Devise ]%:&R L £ 9,
BIER—FOFISERKL TS Ether R— FEERLTA VR F—ILERLET,

Installation of TwinCAT RT-Ethemet Adapters X
Ethemet Adapters Update List
589 Insislled and ready 10 use devices{iealime capable)
= 4 1~z l- - TomiCAT PCI E themet Adapler (Gigabi |
(& Installed and ready to ure devices(lor demo use on]
17 Compatible devices ST |
& & Incompatble devices
I -#2ah 2-ASHX AX88173 USE 3.0 lo Gigabit Ethemet Adapler
5 WiFi - InteiR) Dual Band Wireless AC 8260
5 Disabled devices
|:> ——
I™ Show Bindings

(3) BER—LDOFMSESHKEL TS Ether R— FZFIRL T, TAONT A ERTIEET,
7 0/3F 4 H 5[TwinCAT Ethernet Protocol for All Network Adapters| D& B L TEHLET .

9, =
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(4) FHMEAR— FIZLAN ¥—JIILZ#E#HE LET, EtherCAT & In/Out RO SN TWLVET DT, CN2 IN 2§
mLTLCESL,

(5) RA— kA= a1—H5[Beckhoff|>[TWinCAT3]—[TwinCAT XAE (VS2013) 1Z:ER. 705 S LD
g%, [FILE]-[New]—[Project]%#iR L T. Templates D[ TwinCAT XAE Project]Z#1R L TH IR
ooz FEERLET,

6) Y )a1—2avIHVARTA—F51/0-TFNA AR TRF v 2RBIRLET,

(7) [Scan for boxes]ZE%3 % &. HwH I Nz Box1 DR L—TH Solution Explorer [CENFETF,
ESI 77 A4 ERBHETETULELVRETIX, Box 1 (PFFFFR)EETRRESNET, ESIF4 o O0—
K 20EMNHY XTI DT, [Activate free Run]lFL vz & LTLEELY,

St N oo ]
@ o-a| L= General Adapter EtherCAT Online CoE - Online
Search Solution Explorer (Ctrl+ P
157 Solution TwinCAT Project3 " (1 project) Name: Device 2 (EtherCAT) | & |2
4 Gl TwinCAT Project3 Object id: 0:03010020
b @l SvsTEm
[ momon Type: EtherCAT Master
E rc
5 SAFETY Comment:
[~ [
4« @vo [——"
4 Devices Microsoft Visual Studio
4 = Device 2 (EtherCAT)
*8 Image —
*% |mage-Info [Disabled e Activate Free Run
2 SyncUnits
b [ Inputs
b Outputs . AN
b @ InfoDate AP
b @ Box 1 (PFFFFFFFF RFFFFFFFF)
&% Mappings

8) BT T Ir—arDT—4 NI TIZEEPROM [CEZERAEFNTWREBEIE. T—2ZBEH®ZFE
9, EEPROM LD T—42 #BRT 2 FIEIILUTOEY TT,

-Box1] #Z TNV Uw I LTLESN, REBEBARNIRTINET,
- [EtherCAT] tab #:ER L T FZ &Ly,
- [Advanced Setting] "2 > &#R{TLTLZE LY,

GeneraDC Process Data Startup Cof - Online Online
(2)

Type: IRenesa; EtherCAT RX72M ]
Product/Revision: I 1792/ 256 l
Auto Inc Addr: Io (3)

EtherCAT Addr: D Advanced Settings...

Identification Value: lO

Previous Port: Master
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(9) [ESC Access] — [EEPROM] — [Hex Editor]Z#R L TL =& Ly
[Download from List] Z:ZERL T =& LY,

Advanced Settings

- General e Editor
Mailbox

(- Distributed Clock 0000 80 OE 42 EE 10 27 00 00 00 00 00 00 00 00 &7 00 ..B.."sweuuunnnn d. ~
é"ESCAcceﬁ 0010 €€ 07 00 00 04 07 00 Q0 00 Ol 00 00 00 00 00 00 f...eevsnnnnnnns
éuE:PRGhﬂ 0020 00 00 00 OO0 00 Q0 00 00 OO0 OO0 00 00 00 00 00 00 su.ieeenvnnnsnnns

0030 00 10 30 00 &0 10 30 00 04 00 00 00 00 00 00 00 eeeeevnannnnnn-
; 0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 «eeeeeeeeennnnn-
- Enhanced Link De 0050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 weseuenennnnanas

Configured Statiol

nart Wiew 00g0 00 00 00 Q0 00 Q0 00 00 00 00 00 00 00 00 00 00 wesewensnsnsnnas
LIHExEdﬂor 0070 00 00 00 00 00 00 00 00 00 00 00 00 OF 00 01 00 ceeeuennnennnans
FPGA 0080 OAR 00 20 00 04 1D 52 58 37 32 4D 20 45 74 68 65 .. ...RX72M Ethe

H 0090 72 43 41 54 20 4D ©F 74 oF 72 20 53 €F &C 75 74 rCAT Motor Solut
-~ Memory 7 32 ion.Renesas BX72

&C
00RO €5 €F €E 13 52 €5 6E 65 73 61 73 20 52 58
00BO 4D 20 47 72 6F 75 70 02 44 43 08 53 79 €E 63 6% M Group.DC.5ynch
00C0 72 &€F 6E FF 1E 00 10 00 02 00 01 01 01 27 00 00 rom...c..cec... '.

G0D0 00 01 00 04 00 00 02 00 11 00 00 00 00 00 00 00 .o eeennnannnnnn

o L

QOED 00 00 00 00 00 00 00 00 28 00 02 00 01 02 03 FF suvvnans [ [
Q0F0 25 00 10 00 00 10 80 00 26 00 01 01 30 10 280 00 J...ua.. Eevvnans
0100 22 00 01 02 00 11 00 00 &4 00 01 03 00 14 00 00 "....... L+ A
0110 20 00 01 04 3C 00 1% 00 OO OO0 00 0O 00 00 00 00 ...deivuennnnnn

0120 00 00 00 OO0 QO Q0 00 O3 O1 OO0 03 00 00 00 00 00 seivvsnvnnnsnanns
0130 00 00 00 OO0 QO QO 00 OO OO0 OO0 OO0 OO0 00 00 00 00 siivivsnvnnnsnans
0140 01 00 04 00 QO QO 00 00 FF FF FF FF FF FF FF FF ... vveninnnnnnns
0150 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... cucinnannnn..
0160 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... iuennannnn..
0170 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF i vucninnnnnnns
0180 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ...ivcninnnnnnns
0180 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ... cucinnannnn..

01A0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o v ieniiennnnnns W
< >
Download Read from File... l Download from List... I
Upload Wirite to File...

(10) TWinCAT3 [CEFE L THAESI J7 M ILO—BEABRNETDT, REIT DI T 7MILEERLTLZE
L E—42HR— FDIFEIE. [RX72M EtherCAT MotorSolution.xml] T, I/0 R— FDIHFE L.
[Renesas EtherCAT RX72M.xmlI] T3,

Write EEPROM X

Axnailable EEPROM Dezcrphions: [] Show Hidden Devices | 0K |

=-a®, Renesas Electranics Corp.

i 2, R-IN32M3-EC Evaluation Board

2%, Reneszas AXT2M Group
-a®_Renesas EtherCAT RX72M

Cancel

2 Renesas RZ/M1x Group
2%, Reneszas RZ/T2 Group
2%, Renezas AZ/T1-R Slaves
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(1) DL L=ESI 7274 ILDREZRMEEFET, AL—TF# Uty rFTEBLELHY FTIT DT, TwinCAT
DXy bIT—OMhb—BRAL—J%HIBRLET,
AL—T#VEy bk, BERXAXYUETDHEESI 774 IUDBHEHFAENTNVET DT, Activate
Free Run TETLTLE&LY,

Solution Explorer Solution Explorer AR TwinCAT Project31 & X
v | i =
of] R TR o General | Adapter EtherCAT @|e-8 & General Adapter EtherCAT Online Cof - Online
Search Solution Explorer (Ctrl+ P~ Search Solution Explorer (Ctrl+ y-2 )
&1 Solution ‘TwinCAT Project3" (1 project) Nome: Device 24 137 Solution TwinCAT Project31" (1 project) Name: | Device 2 (EtherCAT) e 2
4l TWinCAT Project31 Object i ooy 4 Gl TwinCAT Project3! Object Ic [ox03010020
» @l SYSTEM = > @l sysTem 1
& MoTioN Type: EtherCAT [ momon Type: [EthercaT Master
pLC gl e
B SAFETY Camenant % SAFETY Comment:
il o+ O Add New item... Ins [ [
4 @vo ‘0 AddExisting Item.. Shift+Alt+A « @vo
4 % Devices | X Remove Del 4 % Devices Microsoft Visual Studio
4 & Device 2 (EtherCAT)
o Change Netid... *® mage L 1 i
8 Save Device 2 (EtherCAT) As. Lbler =% Image-Info [ Disabled e Activate Free Run B
2 5 A EtherCAT G b 2 SyncUnits
: o] ppend Ethes md [2 Inputs
» WOl Append Dynamic Container b W Outputs TR
b @ Inf Online Reset b @ InfoData
b @ Bd Online Reload P Box 1 (Renesas EtherCAT RX72M|
2
& Mappings
uiMapPIng  pjine Delete Ll
¥ Scan
—
Change Id... be
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EtherCAT BIEEZ AW =LY ILINGFERTYEVTE—2DORY LI

6.8 TwinCAT3 & DiEkErER

ARETEYUINTATSLEA VR =)L LI-FHEIRES. TWinCAT3 IZTH#E#. BfESE 50D FIE

[Z2DOWTCEBALEY,
6.8.1 TwinCAT3 TOE—42 FErER

(1

INC-Configuration] #:#&IRLET,

ESI 77 A4 LDEH K., TWinCAT ZBEFLFET, Device DAF v &7 &,
Motor Solution FA® ESI ZfERA L TL 5D T, #®D Configuration

RENENEFT D

f\

Append linked axiz to:

EtherCAT drive(s) added >

(@) MC - Canfiguration
{TJCMC - Configuration

Cancel

EIRL T, Slots 2 T TEHEE— K& pp’MDcsp’IZERB L TL &L,

FIAIL FOEEE— RIEpp’TH B 1=, [Drive 1 (RX72M EtherCAT Motor Solution)] — [Slots]%

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+:) P-

] Sclution 'TwinCAT Project16' (1 project)
4 o] TwinCAT Project16
b @l SYSTEM
4 MOTION
b I8 NC-Task 15AF
PLC
# sareTy
Ces
4 10
P 4}% Devices
4 == Device 2 (EtherCAT)
*B Image
B Image-Info
b 2 SyncUnits
b Inputs
b [ Outputs

Lol oo lata
4 o Drive 1 (RX72M EtherCAT Motor Sulution‘

Fak Module Tlcsp)
P [ WeState
b [ InfoData

] incar Proiecris - < [

General EtherCAT DC ProcessDaStartup CoE - Online  Online

Slot Mo...  Moduleld... Description
«pp 0x00419800 Profile position mode
o< hm 0x00519800 _Homing mode
7 n%, Csp Ox00219800 Cyclic synchronous p|
ik csv 000319800 Cyche synchronous v
4 4 4 4 -
| Name Online Tvpe Size »Addr..  In/Out  UserlD Lir *

Note) ARYLFNTOTSLTIE, "csp’DE& EHBFRIEATRETT,
HEREET VMBS csv’ ICEREL T ESL,
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EtherCAT BIEZRAW =L YILNFERATYE VT E—2 DAY MILFIHEH

@)

A 2 IN—3R— KD LED2(Error) B 4T L TLV 535 & & Controlword & 128(Dec)IZ L TL FZ &Ly,

(4) Statusword A% 0xX221(Hex) TH S L #HEZELE T,

Solution Explorer
@& o-a &=
Search Solution Explorer (Ctrl+:)
] Solution 'TwinCAT Project16' (1 project)
4 ol TwinCAT Project16
b (@l SYSTEM
4 MOTION
b8 NC-Task 1SAF
PLC
SAFETY
E Ce+
4 ]
4 % Devices
4 == Device 2 (EtherCAT)
*8 |mage
*8 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
=< Drive 1 (RX72M EtherCAT Motor Solution)
4 o€ Module 1 (csp)

4 Inputs

[ 4

Statusword
#| Modes of operation display

TwinCAT Projectl6 + X
Variable Flags ~ Online
Value: foxiz2n | |
Mew Value: Force.. Release
Comment: ohject 0x6041:0

4641 —

Note), $IROFTER— F. E—42ZFEATREEE. RMIC682EDE—4FF+ITL—>3a3Y

ERBLTSESL,

®)

Controlword % 7 — 15 IZ8&%E L £9 ., [Controlword] — [Online] —[7],[15]

Solution Explorer
@& o-a| & =
Search Solution Explorer (Ctrl+:)

a7 Solution TwinCAT Project16' (1 project)
4 o] TwinCAT Project1a
b (@l SYSTEM
4 MOTION
b [[2] NC-Task 15AF
PLC
SAFETY
] C++
4 /0
4 "L Devices
4 = Device 2 (EtherCAT)
'!, Image
*B Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
2% Drive 1 (RX72M EtherCAT Motor Solution)
4 2R Medule 1 (csp)
P Inputs
#1 Error code
#1 Statusword
#1 Modes of operation display
#1 Position actual value

[

#1 Velocity actual value
4 [y Outputs

- Controlword

B+ Target position

TwinCAT Project1s + X

Variable Flags ~ Online
Value: | 128 ‘
New Value: Force... Release
Comment: object 0x6040:0

Set Value Dialeg X
Dec B [ok ] —
Hex: (00007 Cancel 128 -
Boal: 0 1 Hex Edit...
Binay: [o7 00 |
Bit Size: O1 O8 @16 O32 Ot O2

Error List
L =

OErors | ! 0Warnings 0Messages | Clear |Search ErrorList
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(6) Statusword A% 0x1237(Hex)TH D &, LED1 ARMTL TSI L #HRELET,

Solution Explorer AR TwinCAT Projectle + X
© -l - X
@ | ©-af ¥ Variable Flags  Online
Search Solution Explorer (Ctrl+:) P~
5] Solution TwinCAT Project16' (1 project) Value: Lox1237 ]
4l TwinCAT Project16 New Value: S S
b |l SYSTEM
[er]
4 £ MOTION Comment: object Ox6041:0
b MC-Task 1 SAF
PLC
SAFETY
E C++
4 170
- “é Devices
4 = Device 2 (EtherCAT)
% Image

jg Image-Info
2 SyncUnits

Inputs
B Cutputs
B InfoData
2, Drive 1 (RX72M EtherCAT Motor Solution)
4 o€ Module 1 (csp)
F] Inputs
#] Error code
2 Statuswerd
#] Meodes of operation display

|

#] Position actual value

(7) Target position [CfEZ ANT 5 & THREHEAAEEL LY ET,

TwinCAT Projectis + [

Variable Flags ~ Online

Solution Explorer

@& o-a|&=

Search Solution Explorer (Ctrl+:) P~
m Selution "TwinCAT Project16’ (1 project) Volue: |-
4 ol TwinCAT Projectl6 New Value: Forcen. Release
bl SysTEM
204
4 MOTION Comment: object (xBOTAD
b 8] NC-Task 15AF
PLC
SAFETY
E C++
4 [F o Set Value Dialog =
4 L Devices _
4 == Device 2 (EtherCAT) Dec: Jz00d | [ ok 1]
+0 L
S Image

Hex: 0x00000700 Cancel T
Flaat: 2802596942 rEl

jg Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
2, Drive 1 (RX72M EtherCAT Motor Solution)
4 3 Module 1 (csp)
p| Inputs
¥ Error code
#1 Statusword
#1 Modes of operation display
#1 Position actual value

Boal: 0 1 Hex Edit...

Binary [bo o7 o000 | 1

Bit Size: O1 Os O16 ®32 084 O

[

#1 Velocity actual value
4 [ Outputs
- Contrelword

- Target position

Error List

OErrors | ! 0Warnings 0 Messages " Search
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682 ET—4FXv!)IL—IarBERREAX
TWIinCAT3 £ R— KED SWEBHEIZEYE—2 DX+ TL—3 U ETL, /85 A—4 % Flash [TEEF5A
CCENTEET, T2 FIHMEERICTSIBIZNETTOT, BTF—EEBLTLEEL,

(1

Y—ROA—FDF v ) ITL—2 3 0FFMILTEILRFEFTVET,
ecat/interface/r_mtr_driver_ecat_acccess.h

/* Temporary operation definition */

#define ECAT_IF_CFG_UNIT (ECAT_IF_UNIT_DEG_RPM)

#define ECAT_CFG_MTR_CALIBRATION_ENABLE (1) /[ 1 : Motor Calibration is enable
KX v ITL—LavERDEEDHNICLTEZTAARTRIZO)NZEL-KETIEELET,
6.8.1 FIED(1)~4)EFTERLET,

Statusword A% 0xX221(Hex) TH B Z &. 4 »/N\—HKR— KD LED1~3 AHAT LTS Z & #HEEL
F9,

Controlword 2 7 IZZELEY,

v )ITL—2aUhETENET, ETHIFLEDI ARATL. 1 9 E—2FHLERICHERBEL T
FIELET,

TE—AMMELELTLEDI AVESTL TS S EERHRL T, 1 vN\—FR—FDSW2 Z#HLFET,
Fx)IL—230T—FMNFlash ITEEFRAENFET,

V—RaA—FDFx)TL—2avEBUILET,

XE¥v)TL—Ya vRREIREEFKNORBRENET,
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7. SZFXa31 A2k

A—H—XT=aFIL:/N—FKHx7F
RX72M Y )—7F 1—H—X<T=a 7))L N—F2xz7#H (F¥a 4>k No. ROTUH0804)
Renesas Starter Kit+ for RX72M 21— —X<% =217 JL (F¥ a1 4>  No. R20UT4383)
RX72M ' )L—7F BER—KFN—FH9z7<%=a7J)L (F¥a 4>k No. RO1AN4661)
(RFMBELAYRAILY FOZY RAR—LR—=UNBAFLTLESLY, )

ARA—RTyTI=aTI
RX72M %' )L— 7 RSK /R— K EtherCAT X2 — r7 v 73 =2 7JL (F¥ 2 * > k No. R0O1AN4689)
RX72M %' )L— T@&{E7/R— K EtherCAT RZ—+r7 v 7 =2 7J)L (F¥ 21 4> k No. R0O1AN4672)
(BFDBEREILRHFAILY FOZI AKR—LR=—UHHAFLTLESLY, )

TOZANTYTTF—h/"THOZHIL=2—R
(BHOERZILAHRAILY FAOZHIRFR—LR—UHBAFLTLEEL, )

A—H—XT=a7I)L: BRRE
RX 272 CIC++a k45, TV TS5,. RBILYT—DIT4 2304518y —2
(R20UT0570)
(BRFREILFAYRILY FAZY RR—LR=UMBAFLTLESL, )
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8. APPENDIX

8.1 EtherCATFITE®Ya—IJLIZDWVT
HABLKR—FE~ADBELRE, HFRTIOD Y FEERT S5E0 EtherCATFIT ED 2 —I)LOEAIZE
THEEHRICOVTHBLET,

XYoL TOSSLTHEALTLS EtherCAT FIT £EY 2 —JL(r_ecat_rx V1.30)ZFE—4#HEHTO Y 5 L
EVY—RDOBEZEEERT H-OEKICEEAMZ SN TLVET,

BE R XyoFLross L ERE
RAIELTFITCMT FZ5 4N 24T LLTConfig TMR2Z{E | 34 XDF v RILDFHEELEL
(r_cmt_rx) Z#{EH A %L &k 512 Config_ TMR2 % {# M

FRTIOD Y FEERT SHI5E EtherCATFIT 22— ILEEBMNT S LBERNSEMEINET,

EtherCAT FIT €2 a—/L(r_ecat rx)ZFEBMLIz&R. 32T T L—2DEMEENDBELLBTYET,

avikR—%2 b IBANRLE £ BA
CMT driver aVR—3Y L HEIBRT S aVI74L—23vIS5—N
r_cmt_rx RERSNENERLTEL
AVURTPIVFRAT aViR—%>2 MZEMT S A2%—/3)LEFfE : 1000us
Config_CMT2 A RT7IYFEIYIAHZEEF

AI(CMI2)] Z2F vV 9%

OA— FAERBEIARY TN TOTSLOREITIANENSL T 7L ILEAE—LTLESLY,

THILE T7AIL B
src/smc_gen/Config CMT2 Config_CMT2_user.c EtherCAT 42 A LR % E| Y AH
aA—)LNy Y BERICEMT B
src/smc_gen/r_ecat_rx srtc 7+ IWLFUTDIT 74 )Y —ZADHExEE LT

Ca—J)LY—RaA—FKIZZEHE

F 1= Compiler 7)) ot vyH - YU ODEERIZ‘ECAT_CMT_CG _USE’ZEBMLTL S,

G3=9
remtrx #3R—RY b GHEIRT 52 ETRERROISI—A v E—ORRRINETNTAT S LD
BRICITREES Y £ A
error, 0 wamings, 0 others
v @ EEEE (1 /S
0 E04020010: recat_m T2~ LU FOEU1- A GETTH, BN TNEEA: r_omt_m(5.20]
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8.2 RMW D#E#x
AE—47R— FlE RMW(Renesas Motor Workbench)/MERTZ %9,

RMW(Renasas Motor Workbench)BEE D) F I

Renesas Motor Workbench Z FE2!) Vo mh o4 HoO0— K3 3
https://www.renesas.com/jp/ja/solutions/proposal/motor-control.html#kits

RMW 7 # LA 2835, RMW UM(R21UZ0004)% 3.1 [CHELVEBEEZEITT S

MEBEE 7 7AIWIERMW DY) VO BRTICH S TR 774 L F 00— FK] hd{T5,

B oN—2R—FD USB1 ZEAL. PCOUSBAR—FEERLT ZE

UsB
Connector
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RMW 228 L TRD I 7 A ILERELET,
map 7 74 )Ll e2studio TTAT Y hEA UR—PRICELFTDEERSNET,

RETFAIL
rx72m_ecat_cia402_rslv_stm¥project¥app¥rmw
¥rx72m_ecat_cia402_rslv_stm.rmt

-map 771l
rx72m_ecat_cia402_rslv_stm¥HardwareDebug
¥rx72m_ecat_cia402_rslv_stm.map

RMW & E—42 ERF#EHT 5
Connection—COM ##§E L. EEL KT S L TiLDHIZHE S,

File>:

File Option Help

File Information

Connection

com coms - RMT File r72m_ecat_ciad02_rslv_stm.rmt 2022/02/25 214030 N .. |
Status Connect -- USB U7 FINAR Map File rx72m_ecat_cia402_rslv_stm.map 2023/09/29 16:44:09 -

Configuration Select Tool

CPU RX72M
Motor Type

Inverter

e Y N C:\User\home\workspace\2023-07_Web\RX72M\motor\0925\rx72m_ecat_cia402_rslv_stm\app\rmw v

2022/02/25 21
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E—2EEREEIMET 5,
Analyzer] — TScope Window] @ TRUNJ R4 > ##8¥

* T2 DHIIE Target Position %
roy — 18001 ICEBE L& ZDKRE,

Scope Window =N =

Save Load |A = Double Scope Capture | Acquiring Data

Time/Div  100.00m = Mode MNormall ¥ Edge Both W Source CHS8 W Level 400.00m = Position  400.00m =
v v v

Acquisition

Length

Sample

| Stop

Graph Setting
Smoothing
ChannelName Val/Div  OffSet Max v Ver-A Ver-B Hor-A Hor-B

Channel Setting

0 1.1 02 -1.11
0 9.110206E+001  -4.700559E+000 47008E+000

[100 Jo |so6a3146+000 | acorrareoos |1sssmomeroon | | | | |

Set Color
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RX72M J)L—7

EtherCAT BIEEZ AW =LY ILINGFERTYEVTE—2DORY LI

RET EE %
BETRAE
Rev. H1TH R—=T S
1.00 2022/04/28 - IR FEAT
1.10 2023/12/15 7045 | EtherCATFIT ESa—IL N—2 32 1.30 (23
Ls SSCEEIZ 7/ ETOD ) FEET7AMILERTHI20
utilities 7 # JLA & project 7 4+ JLF ZBH0
e2 studio 64 E v FRRIZS G
SSC 5.13 [Zxtis
CTT 2.4.0 2
4 T&1-1 BFERE BFBEON—C 32 EE
5 [£12 R—XTAPY FEEFER| XR—XRTOPzy b
DIN—TaVEER
10 (£25 VYIrIT7 - T74IEREI 7+ ILFTERERIC
HWIHILFLEEE, EEI 74 I/LEEM
10 [£26 VI b7 - Ea—ILERK BEDHBEL2LER
18 [R33 HR—+ ATV rTavPaF)—E] —HOD
AToxy FEZERE. Sub Fl%EEM
22 15-1 #%% ] p_api E—4&l{H API 2B
29 [5-8 p_apil E—42 #llfH APl Z3En
31 & 6-1 BERE BEREON—C a3 VEEE
32 % 6-2 BERERa VR—U b —EOaVR—R2 b %
B0 - Bk, aVR—FR 2 bDNA—=C a3 VDER
31, 32, 6 Y )a—arvxy FTOEERER] 7+ LA EBRER
35,3641 | [THEWTHIILEREZLEER
39 6.6 7RJSITETIAYYT] ELFEOEESAZEEM
45 6.8.1 TWinCAT3 TOE— X ENMEMER] JOT7 7M1 ILDER
ZiEmn
50 8.1 EtherCAT FIT £ 21 —JLIZDULVT ] EtherCAT FIT &
Pa—J)L V1.30 ERIZHEWVWGRBAEZER
53 [8-2RMW D#ERK] 7+ LA BHERICHEVWIHILIREE

B, RMWHEEFX Y TFvr =L EX
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BLCERLEDFESEIE
T IV RRLSARCERT AMERLOEEFE IOV THALES . BROFEALOFEREICOVNTIE, ARF1AUMSLVTIZALT YT T—
rSEBLTZE,

1.

BHESAER

CMOS S DY KL DBRIFFHBERHLEZLAF TS, CMOS ERIFBNHERICE >TY — MEBHIZEZEL LI EAHYET . EMOR
AOBICIE, BHAHEFHESICERALTVSEEEDO FL—OI AP Ur—X, SEHOREM. 2BV —XGLEEFAL. AL TIRICZET—
ZEBLTLESY, TS5RFYIREICHELIZY., HFZEM-oY LBEWTLESL, Fiz, CMOS #FERE Lz/R— FIZTOWLWTHREBHDIEK
WELTLEELY,

BREABOLE

BREABL., HROKEEIFETT ., BREARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS )y B EMICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEREEZERALTY Y FTHRRDEBE. BEREANSY Y OIS —EBEICET HFETOHM. HTFORKBIIRIATEERA,
EBRAIBICEITEANES

LBUTOEBRNLT TREDLZF(IZ, ANEBOABATLT Yy TEREANGZVTLEIL, ARESVOABATLT v TERIOSDBFEAIS
&Y. BREMEZSISEILIZY. REERARNANBRTZLLSI LYV T IEENHY ET., ERDIC TERA IBICBTHIAREST] I2DUVT
DEBOHIHERIE. ZORBEFH>TLIEEL,

RAEFAHFOLE

KERHFIE. TRERFFOLE] ITH->TRELTL XL, CMOS #RDANHEFDA VE—F U RIE, — RIS, N A VE—FUREMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY . LSIRBO/ 4 XAHMEN, LSINBTEEERMNTNIZY . ARNESLBHE
SNTREMEETECTBNANHYET,

78y 7I220LT

Uty hEE, 70y IRRELEEZ. VEy FEEBRLTCESYD, TOJSLERTHROI OV I PYEZRE, YIYBEZXI OV INREL:
BICYYBZTLLLEZEL, Yty M SNERIRTF (FLENHRIRER) ANV -0y THEZHBT LI RATATIE, VAV IN+HHRE
Liztk. Uty bEBEIRLTLESY, £, TRV S LOEDTHRRIERF (FIFMBRIEREE) 2AVEI/0vYICHVEZRBEIE. Y1V
BREOIOAYINTRRELTHOYIYBEZ TS,

A AEHF DENINKE R

AN/ A XORFRIZK DBEBEALRBEORRAICHEYFEFTOTEEL TS, CMOSE#EDAAL/ 4 X G EICEEL T, Vi (Max.) H
5Vin (Min.) ETOEEBICELEEDLSHIGEEIE, RBELZSIZFECIBNLAHYET ., AANLRLHPEEDHEEEEEAA. Vi (Max.) A5 Vi
(Min.) FTOEEZEBT I2EBHMPICF Y2 YT/ ARXGERALHVESICEALTESL,

YH—=TT7 FLR (FHEE) OT7 VXL

YHF—TF7 FLR (FHEE) O7 IV REZELET, 7 FLREEICIE. [FROMEHERICEIYSITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,
HABOMEIZDONT

HEZORGLERIEFTLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TELEENES L. T35y
DAAEY, LATI RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 4 XREFELENRLDIGEN
HYFET, HENESHRICEFTTS5HEE. BLORRKITEITORATLFHERBRERBEL T EEL,

OAmM® & & UCortex® (E, Arm Limited (F=IFZDFE#) DEUEIZZDMOEIZHIT B BEMEIZET
9, Allrights reserved.

OEthermetE KUV —H 3y MME., BEXEO VI ABKASHOZEZEHIETT,

OIEEEIZ, the Institute of Electrical and Electronics Engineers, Inc. D& $ZEI1ZETY .

OTRONIZL” The Real-time Operation system Nucleus” OB TT,

OITRONIZ” Industrial TRON” QB TY ,

O ¢ ITRONIE” Micro Industrial TRON” QBT ,

OTRON, ITRON, 8& U ¢ ITRONIE, HEDESRLZ WV LESELIETEMTEHY FEA,

OEtherCAT® & & UTwinCAT®IE, K 4 *YBeckhoff Automation GmbHIZ & U 5 o 4 > X S f= 1555 IS F
HEMTHY BHEIETT,

O, XEHIDHRELPH—ERBFETENTNOMAEICET SBEFEEHZEETT,




EEE

1. AEMICERB SRR, VIFzT7ELUIALICEET HERIE. FEFRUKQOBEL. HABAZHATLIELDTT ., SEHOME - VX T
LDFFIZENT, BE. VI FI7ELVCILICEET 2BREEATHERICE. BEROBEZICEVTToTLEEWL, ChoDfERAIC
BELTELEEE (BEFRFLEBEZFVTIICELELBELEAFET, UTRALTY, ) IZEL. Sk, —UIZ0EFEEVERA,

2, LG ABHICBRHEIAEERET—42. K. £, 70554 7LT) XL, GRAEBRHZOEROERICER L THRE LI-E=EDEHE.
EREZ OO EEICRNT ZREFLFASICETIHEICONT., BiE. ALORIETI1DTEHAL., E-HEEEZASILOTES
YELA,

3. LHIE, ABEHICEODETUHFLEIFE=BDOHHE. EEETOMONMMEEZASHETLILOTEHY EFEA,

LHBRE, ERELF—BERHLT. k. HE. EH, UN—RIVTCZTFYLY, FoM. FEYIERALAVTLCESWL, MndEE. &
EBH UR—RIVTZFYUTFICIYELEEEICEL, SRk, —VZOEEEEVERA,

5. Httid, HHBURKORBKEE HEEKE] LU BREKE] ITHELTHY . SREKEZ, UTICRTARCHENMERAINLLFER
LTHYET,

ZBAKE: TUEFa—4%. OAES. BEHS. FHAMESE. AVHESR. RE. THEME. —VF LB, EL2RA0RyY +%

BmEKE . B (BPE, BE, M%) | XEHEH (55 . KFREEEHSE. SRBERER DI TL, BERLFIMHNEES
LHBRIE, T—2P— MEICKYEEEME. Harsh environment AITEREEZEL TS LD ERE. EHiE4ES - BRICATERIFITEMEDOS
38 - VAT L (EMHFEE. AMRICIEOAAERATIEL0%) | L LAESREMMNEZTERESEIHTNOHIHE - VAT L (FEHE
B/L. EBEPHE. BRFAFHEHC AT L MEHHHORTL, TS5V FEBRIRTL, EEEBE) ICERASNDILEZERLTELT. Thd
DAFIZERATHICLEIRELTOWERA, A, SUHABRELTVWARVARICHHBEFZEZFEALLZCEICLKYEENAELTH, BE—U1ZD
EEEAVFEEA,

6. UHMAEZFCHEAOKIE., BHORSER (F—424>—h, 2—HF—X3v=a7IL, FFUr—av/— b, E@EENYFTvIICRED MEE
ETNRAADFERLEO—BWGEESRIE] %) #CREOLE. YHIEETIRATER. BEESRETHE. KMHE. REZFGHZOMIBEESRLGD
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ToTLESL, BIZ, Y4220V T bz 7I(E. BRTORITREL 0. BEEOHEE - DXTLELTORERIIEHEHROEETIT-T
&L,

8. HHHUSOBEBEEUZFOHMCOTELCE, HRAENI R FLEHEXEROEFTHSHEE LTIV, THAIKEBLTE. HEONEDESR - A
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KYELEBEICEALT, Sk, —YZ0EEEAVERA,

9. LHBSHIUHMEERNOZSELUCHRAICLYRE - A - REFRUESA TV IR - DATLICERAT I LIETEERA, BHESS
KUHM R, REF-EIBESTLE5EE. HMELBRUNEES X TOMBAES VBRIV EOREEREEEREETL. £
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10. BEHNLUHEREZE=HICETESNDGEICIE, BAICUZE=HICH LT, ATIESZERHOBSL BT 2EFZASILOLEVVELE
ED

1. AEHOEMELE—BELHOXEBICLIFHNOREE[ILUEHFLIERNT I LEELFET,
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