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1. BE
AE(X. RABT2 LT EtherCAT £33 AAICDNTHALET .

EtherCAT (Ethernet for Control Automation Technology) [&. Beckhoff Automation A% L 1=
Ethernet R—ZXMD 7 4 —JL KINR LV AT LTY, EtherCAT OBHIL. T—2EBHBEMOER. EEDY
ADERH. N—FO 73X FOBIEARONEA— A= 30F7TYr—2 30 (F—2 3 Ul
. 110, EoY—742 &) [CEthernet ZBAT A2 EZBHMELTLET,

EtherCAT H I TNA AR Ay a—FERY—IL (SSCY—IL) L. ETGEEICEHTRHEIATNE
T, ETGOTIHA rMBAYDO—KRTEES, SSCY—ILEZFERATHE. AEREOD-——XIZE&HE
THRAIAREINZRAA VY, TINARBBR T 74 (ES) . BLITEFHNDY—RaA—FFFa Aty
FEERTEET,

CHORXa AV FTIE, RenesasRAST2 75w b4 —LEFHMEDH S EtherCAT A2 v 21— K%
LT, EtherCAT Y JT/\Af REEEFEIET 2FIBICDWVWTEHBALET ., SO KRFFa A2 K&, SSC
Y—ILZEFEALTEthertCATH TTFNA RRE v a—REERTEHEE. TWinCAT IR E—B &L UTF
A7 FTUVT—=avicatd eI AEEHRBAT S EICRESNTLET,

1.1 BREE/EE
% 1.1 BREEIEE

Index Abbreviations Description
/Definitions
1 CiA CAN in Automation
2 CoE CAN application protocol over EtherCAT
3 DC Distributed Clocks
4 EEPROM Electrically Erasable Programmable Read-Only Memory
5 ESC EtherCAT SubDevice Controller
6 ESI EtherCAT SubDevice Information
7 ESM EtherCAT State Machine
8 ETG EtherCAT Technology Group
9 EtherCAT Ethernet for Control Automation Technology
10 I/0 Input/Output
11 oD Object Dictionary
12 PDO Process Data Object
13 SDO Service Data Objects
1.2 BERHE

EtherCAT [CBA3 A8 fiTESRIT ETG #EfiY 1 A S AFTE, MCK-RAST2 [ZEAT A1HERIFIL YA NS
AFTEET,

& 1.2 &thgs

Index Technical Inputs
1 r01ds0436xx01xx-ra8t2.pdf
r01uh1067xx01xx-ra8t2.pdf
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2.

SSC V—ILIZ&k o TEM E Ntz EtherCAT AL—T XA v ¥ a— KI&, EtherCAT AL—TJa> bA—5D
HrezRHELET,

UTOHRENEENET,

B ESM (EtherCAT State Machine)
B Mailbox protocols:

- CoE (CAN application protocol over EtherCAT)

B Synchronization Modes:
- Free Run
- Sync Manager Synchronization
- DC Synchronization

m  |/O function:
- I/O Input DIP SW
- 1/0 Output LED

EtherCAT.

EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,

Germany.

EtherCAT MFMIZCDWVTIX, UTDOH A FETEL LY,
EtherCAT Technology Group | HOME

), N=2a Ty TT—RI&2TELBIBERHDYET ., RFDIY_2TILESHBLTLESLY,
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3. YOI TFIIVHE—2a > nER

COYUTIL FTIYHF—a3viE3 o0 Jay s THEEShTWETS
- FSP K34
- SSCWY—I)LEEALT EtherCAT 7O FIJREYHDH LT )LTAYTS L,

3.1 FSP Drivers

e e?studio/ra
ZDT4 LY RYIZIX, EtherCAT 7R bl REZ YV ICHREEI—FNAEENATULET,
- BSP (Board Support Package) for MCK-RA8T2
- HAL (Hardware Abstraction Layer) drivers
- SSCAHR—FT 44 TEYa—)b

e e?studio/ra_gen
ra_ gen7 # ILFIZIF, RABERIT A RIC&>TERSAEa—FAEEATOET, CThIZE
Ta—ILOHEEE L BRIBED T O—NILEBNEENET,

e e?studio/ra_cfg
ra_cfg ZAILFITIE BED2—ILDBREANVI—T7AILBEMENET, ChoDAvT—T7
ILTRESNDIARITDONTIE, FSPEI FBREZSEL T,

3.2 EtherCAT 7O FaJLRZ VY

. e? studio/src/ethercat/beckhoff
SSCY—ILTERBLEZY—RIT7AILEIE—FTBHTHILETY,
EtherCATZ7 A RO REZ VI NRESINFET,

. e? studio/src/ethercat/renesas
MCK @ DIPSW & LED ##lEl$ 27 75— 3> T3,
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4. BNMERIR
AEQHUTNTOATSLIIUTORETHELET,
£ 41 BMFIRIE
ltem Description
Board MCK-RA8T2
CPU Cortex®-M85 (CPUO0)

Cortex®-M33 (CPU1)

Operating frequency

CPU clock (CPUCLK):
- 1 GHz (Cortex®-M85)
+ 250 MHz (Cortex®-M33)

Operating voltage 3.3V
Device requirements R7KAST2LFECAC
+ MRAM
Capacity: 1 MB
- SRAM

Capacity: 2 MB

Integrated development environment

e? studio 2025-07 or later

MCU software package

FSP (Flexible Software Package) v6.1.0 or later

Emulator J-LINK OB
Communications protocol EtherCAT
Master tool TwinCAT3

R20AN0807JJ0100 Rev.1.00
2025.9.8
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5. R— FORE & EH

LFIZERT &SI, PC % MCK-RA8T2 R— RIZ#E&HELET,
BiEIXZUSB-CH—JILER— RICIEKET A LTSN ET,
Ethrcat BIENHZEIE RIS ORI ZEFERAL. LANS—TJILTPCIZEHKLET,

e2Studio + FSP
CLELRLLLLRLELLEtl

.....

e? studio

.

RERERRRRERRREE

EtherCATIN_port

EtherCAT OUT port

USB-C cable
TwinCAT3 Master
Application
B 1. MCK-RA8T2 board &R E
R20AN0807JJ0100 Rev.1.00 Page 7 of 30
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5.1 EtherCAT HTJTNA R X4 wvH a—FD&ER

ZDFETIE, SSC Y —ZfHH L T EtherCAT 7534 A A X v 7 a— R&EAERd 5 T 1EIC DOV TR
LE7.

*EtherCAT RAL—J XA vHa—FKlE, COHTNTOD ) FZEEFATVEEA.

*EtherCAT RAL—JRA v H a—RFEEMT BIZIE. EtherCAT RL—TJRXZ w49 a— K(SSC)Y—IJL |
NHETY.

*SSCY—IIFETGIRENSAFTEET.

EtherCAT Technology Group | EtherCAT Slave Stack Code (SSC) ET9300

;¥). SSC Tool ZfEHT HEDOEFE AR H Y £,
FAZ A ASSC Y — N 2T HEENR] 22 L TLIEEN,

1. Windows MR 2 — k A = 2 —M 5[EtherCAT Slave Stack Code]—[SSC Tool]%%> ') w4~ LT, SSC
‘\J_)LEEEJ L'ﬂf'g_o

2. FRIOCIHO MEAT7TATTAUR— &0 Uy L, YOTULTATSLTAHILEDBRD SSC
Y—ILEREIT7AIVEZERLTOKEY Y v LET,

“RA8T2_EtherCAT_MCK_rev0100¥common¥ecat_IO¥SSCconfig¥Renesas_RA8_config.xml”

Slave Stack Code Tool | New Project n

@ Default
O Custom EL9800 | 2Axis CiAd02 Sample

Default SlaveStackCode configuration.
All settings are available

o

3. [Custom]lzFz vy EAN., —EhH 5"Renesas RA8 <Renesas Electronics Corp>"%4i#iR L. OK %
v LET,

Slave Stack Code Tool | New Project n
O Default
@® Custom [EL3800 | 2Axis CiA402 Sample v

- EL9B00 | 2815 C1A402 Sample
This configu 19300 | 8Bit Digital I/0, 16Bit Analog Input
Evaluation KELIS00 | Bootloader Sample
The corresnl £ 1100/FG1121 | 4Byte 1/O Sample Application
. PFG1100/WinB or previous (x86) | 4Byte L0 Sample Application
{device: ELYInfineon XMC EtherCAT Slave Sa mple <Infineon Technologies>
Microchip=HBIFINDEX=16 <Microchip>
Microchip=HBI-INDEX=8 <Microchip>
Microchip-HBI-MDP- 16 <Microchip>
Microchip-HBI-MDP-8 <Microchip>
Microchip~HBI-MSP-16 <Microchip>
Microchip-HBI-SPIL <Microchip>
prof\ch\p PAF\EI I[lU EC <Prol|ch|p GmbH)

Iy il ehe arall
F.PnPQBQ F F\ (F.PnPQBQ Eleu lrnmL, C arp>

Import SK FMa- I?EPMO FF\ Hardware Only <Spansion Inc>

SK-FM3-176PMC-F A <Spansion Inc>

TI AM335x Sample <Texas Instruments Incorporated>

T G28xx Sample (include sample application) with ET1100 ESC(ASYNG 16
TI G28xx Sample (include sample application) with ET1100 ESC(SPI POD) o
TI G28xx Sample with ET1100 ESC(PAEYNOIE PDD on TMDSECATGNGD3?
TI G28xx Sample with ET1100 ESC(SPI PDD on TMDSECATCNCDA79D kit
TI F2838x CM Sample (Includes Sample Application) <Texas hstruments In
TIF2838x CM Sample <Texas Ihstruments Ihcorporated>

TMCE8461 sample <TRINAMIC Motion Control>

TMC8462 sample <TRINAMIC Mation Gontral>

R20AN0807JJ0100 Rev.1.00 Page 8 of 30
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4. [Project]Z% ') v % — [Create New Slave Files]%% ') v % LE9, [Current new Slave Files]% 1 7 0
Jo[Start]z ) vy LET.

EtherCAT Slave* - Slave Stack Code Tool

File | Project | Tool Help

m Find Setting Ctrl+F
=) Ethe

‘-l Create new Slave Files FS 5.13
Generic oo Yersion15.00
Hardware . File name

EtherCAT State Machine

Synchronisation

[LT N AR S,

5. Y—XOa—RER SN, BT 5 & New Files created successfully] &&RRENDD T, [OK]EY
Dy LET, ERREBESETL, YV—RTFILE [Src) FUTOIAILFIZHY FT,

“RA8T2_EtherCAT_MCK_rev0100¥common¥ecat_IO¥SSCconfig”

Project File  [1352¥Desktop¥RABT2_EtherCAT_MCK rev 100¥common¥ecat IO¥SSCconfig¥RAB EtherCAT esp
Source Folder |C:¥Users¥a5000352¥Desktop¥RABT2 EtherCAT_MCK rev0 100¥common¥ecat 10¥

Progress

"EtherCATSampleLibrary.h" : skipped (SAMPLE_APPLICATION_INTERFACE) ~
"SampleApplicationInterface.c” : skipped (SAMPLE APPLICATION INTERFACE)
"SampleApplicationInterface.h” skipped (SAMPLE_APPLICATION_INTERFACE)

"applInterface.h™ : new fil z ]

"coeappl.c” ew file writ| Create Files Finished — (m] X
"coeappl.h” :
"ecatappl.c” :
"ecatappl.h" :
“ecatcoe.c™ :
"ecatcoe.h™ : n

MNew files created successfully .

"ecatslv.e” :
"ecatslv.h” :
"esc.h” ne n

“mailbox.c" written
"mailbox.h" :

OrenFoer -

"cbjdef.e” :
"objdef.h” :
"sdoserv.e” : T
“sdoserv.h® :
Generate files finisl

Create Slave files finished

Close

6. HEMENtzEthertCAT AL—TJRA Y A— K% EthertCAT 77U r—23a vy —X T4 LFIZHEL
F9,
sampleappl.c & sampleappl.h &, "¥application¥ecat" 7+ JLFICHISNET,
AL—TR4E vy a— K% applicaiotn 7+ LA BT IEIE. ChoDT7AILFHIBRLEWNKS
[EELTLESLY,
TAHILE NS Src A— FZHIBRT %h . e2studio MEIL KEZ—4 'y thD Src a—FZEBRMNLET,

Y—RITFILF:
RA8T2_EtherCAT_MCK_rev0100¥common¥ecat_IO¥SSCconfig¥Src

BEIE DALY
RA8T2_EtherCAT_MCK_rev0100¥project¥ra8t2_mck_ra8t2¥ecat_|O¥e2studio
¥src¥ethercat¥beckhoff

R20AN0807JJ0100 Rev.1.00 Page 9 of 30
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6. Settingupa
6.1

TwinCAT3

Copying the ESI Files

TWInCAT Z# &9 HHIIC. V) —R T+ IIFIZEENS ESI 77 A I)L(xml)ZLLTD TWinCAT 7+ LFIZ

4 to_l./as-g-o

Jy—RITHILE:

“RA8T2_EtherCAT_MCK_rev0100¥common¥ecat_IO¥ESI’

ESI 774 IL4:

“Renesas EtherCAT RA8.xml”’

TwinCAT #&#8 2 +

LA

“\TwinCAT\3.x\Config\IO\EtherCAT”

6.2

Add Driver

TWIinCAT B Ether KS A N\ZEBMLET, (FIEDH)

AR — kA= a—h 5[TwinCAT3]—[Show Realtime Ethernet Compatible Devices...]%&iR,

BER— O SEHR SN Ether R— FEEIRLA VR F—ILLET,
BIRLI=4 —H 2y 74 74 hInstalled and ready to use devices(realtime capable)]IZ#&) L T LI\ IELRE

BEHYFEHA

D TinCAT Project25 - Microsoft Visual Studio

Y2 Qu

FILE EDIT VIEW PROJCT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW HELP

-o(Bro-u@e
e BR2 @ @ Lo
Solution Explorer

@ o-F &=

1 Solution “TwinCAT Project25' (1 project)
4 ] TwinCAT Project2s
b @l sYsTEM
& momon
i puc

SAFETY

ERhifEe. . oBaHEE

> @vo

A = || TwinCAT RT (x64)

P - B x

R
Reload Devices

ggle free Run State

Tos
Show Oniine Data

Access /IP Link Register.
Update Firmware/EEPROM

Show Realtime Ethemet Compatible Devices...
File Handling

EtherCAT Devices

About TwinCAT

Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adapters

X

Update List

-9 Installed and 1eady 1o use devices{realime capable]
1= J -tk - TwinCAT-Intel PCI Ethemet Adapter (Gigab)
£ Installed and ready to use devices(for dema use only)
P Compatible devices
15 Ingrmentiie de
I -gwon 2 - ASB{ £X88179 USB 3.0 to Gigabit Ethemet Adapter
P Wifi - Intel[R) Dual Band Witeless:AC 8260
7 Disabled devices

vices

R
T
a1
[T |
|

[ Show Bindings

). Intel O NIC ZERALBWMEES. 41— Ry F7HTRIE
[Installed and ready to usedevices(realtime capable)] BB L F£ T,

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

@ Compatible devices

= L Incompatible devices
E@ Dizabled devices
el W - IntellR) Wi B X201 1B0MHz

------ @ Installed and ready to use devices(realtime capable]
E@ Installed and ready to uze devices(for demo use only)
. ..., B-AS0AxBE1TI USE 3.0 to Gigabit Etheret Adapter

*

|

R20AN0807JJ0100
2025.9.8

Rev.1.00
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7. EtherCATH > 770455 LDOEST

CDETIE, EtherCATH Y TILTF TV 5r—2a v EOBEFIEIZOWVWTHBALET,
ERNCEY Y av4 THEEE] BLUEI a5 TR—KORELER] 283BLT, Y—ILDA VR
F—ILEN—FOz7#EHZEETTLTLESL,

HoFINaA—FZEILKL, LA2PRILY hOZHY XD e2studio 2FEALTA—KLET,

). e?studio 4 X k—JL L., FEHIIZ FSP Pack v6.1.0 #&G ST EE WY

7.1.1 Jaoxy bOILL EIFFIE

1. $oTNTaocy bE2AVR—MLET, TAYTSLEZEE LS. [File]-[Import]>[Existing
Projects into Workspace]#®iR L £3, [Selectroot directory] IZFz v I E#ANET,
"RA8T2_EtherCAT_MCK _rev0100 " 7 #+ /L5 &R,

I/O project IZF =y ZEANET, — [Finishl.

&8 Import O X
Import Projects =
Select a directory to search for existing Eclipse projects. vy
®) Select root directory: | C:¥RASBT2_EtherCAT_MCK_rev0100 . Browse...
) Select archive file:
Projects:
[v] RABT2_MCK _esc_IO_CPUO (C:¥RABT2_EtherCAT_MCK _rev0100¥project¥ra8t2_mck_ra8t2¥ecat_IO¥e2studio) select All
Deselect All
2. TRA8T2_MCK_esc_IO_CPUO] 7O > x4 +T lcofiguration.xml] ZBZE T,
Project Explorer X -
v |5 RABT2_MCK_esc_lO_CPUO
=) Includes
el (®
o configuration.xml
ra_cfg.txt
RA8T2_MCK _esc_|O_CPUO Debug_Flatjlink
X| RABT2_MCK_esc_IO_CPUO Debug_Flatlaunch
7) Developer Assistance
R20AN0807JJ0100 Rev.1.00 Page 11 of 30
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3. [Generate Project Content] Ta—KZ4EMKLET,

Board Support Package Configuration

Device Selection

FSP version: 6.1.0 v
Board: MCK-RABT2 v = g2
Dewvice: R7KABT2LFECAC -
Core: CPUO v
RTOS: No RTOS

O

Generate Project Content

Board Details

Motor Control Evaluation Systen
Group

Visit https://renesas.com/mck-ré
s manual, quick start guide, erral
example projects, etc.

4. B—=FyvbrTOTzY FERRL, ELFEERTLES,

v 15 RABT2_MCK _esc_|O_CPII0 INehual

i
n) Includes New >
@ ra Go Into
3 ra_gen Open in New Window
@ src Show In Alt+Shift+W >
& Debug ¥ Copy
= ra_cfg ™ Paste
= scnpt X Delete q
12 configurationxml Move.-
ra_cfg.bxt Rename... '
RABT2_MCK _esc_IO 1
L3 Import.
X| RABT2_MCK esc IO Export }
p i3 Export..
(?) Developer Assistarnk P
Renesas FSP >
[ Build Project |
Clean Project

5. RA8T2 MCKHR— KF® TRESET] XA v F L%,

R20AN0807JJ0100 Rev.1.00
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6.

Configurations]ZER L F 7,

—

R—F& J-Link ZHER L=, UTOFIETT NI ZFKBLET,
[Project Explorer|E@EIZ T, F/\v 453570

S

v

b0/ —F%EHY')vo L. [Debug As |—[Debug

~ |5 RABT2_MCK_esc 10 CPUD [Debug]

pport Package Configuration

» & Binaries New 4
> @) Includes Go Into
» B ra Open in New Window
(&3 ra_gen Show In Alt+Shift+W > Loyion
> g2 src =
: 45 Copy . Board Details
(& Debug = pact prc 6.1.0 »
& ra_cf o resie Motor Control Evaluation Sy
i racfg % Delete MCK-RABT2 v i
> & script s Visit https//renesas.com/mc
# confiquratior e RTKABT2LFECAC . package, example projects, ¢
Rename...
ra_cfg.txt CPUO 5
RAST{MCKy &3 Import..
%) RABT2 MCK_ & Export.. PORECR
y (@) Developer A: Renesas FSP ?
Build Project
Clean Project
Refresh F5
Close Project
Close Unrelatec ec
Build Targets >
Index * 3P Clocks| Pins Interrupts | Event Links Linker Sections | Stacks Components
Build Configurations : &
Console X 70/F1- ANk T - A¥=-F-RZaPN Debug
] sl Bl
SOtoe hsole [RABT2_MCK_esc_I0_CPUO]
©Q Runas > lile: ../ra/fsp/src/bsp/cmsis/Device/RENESAS/Source/system.c
1> Debug As » [ 1GDB OpenOCD Hardware Debugging (DSF)
Team > [ 2 GDB Simulator Debugging (RH850)
Compare With > [€] 3Llocal C/C++ Application
Restore from Local History... £ 4R GDB D
ey ? &9 5 Renesas Simulator Debugging (RX, RL78)
MISRA-C > I
¥ C/C++ Project Settings Ctri+Alt+P I.. ety oo
G

Renesas C/C++ Project Settings

w

6 RABT2_MCK_esc_I0_CPUO Debug_Flat (Renesas GDB Hardware Debugging)

[Renesas DBG Hardware Debugging]
BLET,

— [RA8T2_MCK_esc_IO_CPUO Debug_Flat], 2RIZ. [Debug]Z

@ Debug Configurations

Py

Create, ge, and run confi

-

IigoEBR I BY -

type filter text

[€] C/C++ Application
(€] C/C++ Remote Application
. EASE Script
[t] GDB Hardware Debugging
7] GDB Simulator Debugging (RHE50)
@ IronPython Run
&' IronPython unittest
& Jython run
& Jython unittest
B Launch Group
Eﬂ PyDev Django
£ PyDev Google App Run
@ Python Run
é’ Python unittest
~ [£7] Renesas GDB Hardware Debugging
€7 Renesas Simulator Debugging (RX, RL78)

Filter matched 17 of 19 items

Name: :RA_BTE_MC_K_EK_IQ_CPUD Debu_g_flat
T Main, %5 Debugger| B Startup & Source [7] Common
Project:

[RABT2_MCK_esc_IO_CPUO

C/C++ Application:

Debug/RABT2_MCK _esc_I0_CPUO.elf

Vanables... Search Project..

Build (if required) before launching
Build Configuration: Use Active

O Enable auto build (O Disable auto build

(@) Use workspace settings

Revert

Browse...

Browse...

Configure Workspace Settings..

Apply

Close

R20AN0807JJ0100 Rev.1.00
2025.9.8
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LUFDAEAT7OITNRRRENDZDT, TAVJERICOYEDYET,

a Confirm Perspective Switch

'Q This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for displaying
the debug stack, variables and breakpoints.

Switch to this perspective?

[[J Remember my decision
Switch No

7. THE RE2VERLET,
TNy T BT S E. maine @ "hal entry ()" T TOSSLAHEEhET,

File Edit Source Refactor Navigate Search Project Pydev RenesasViews Run Renesas Al
Wl ~via|w» BNIDEL R (HF-Q-ila~ris e~

B %| < || & § =t

Debug X
v [©'] RABT2_MCK_esc_IO_CPUO Debug_Flat [Renesas GDB Hardware Debugging]

v 1% RABT2_MCK_esc_lO_CPUO.elf [1] [cores: 0]
v ® Thread #1 1 (single core) [core: 0] (Suspended : Signal : SIGTRAP:Trace/breakpoint trap)

= Reset_Handler() at startup.c:50 0x2007074
w. arm-none-eabi-gdb (16.2)
». Renesas GDB server (Host)

LO5—E B RV LET, TOTSLNRTESAET,

File Edit Source Refactor Navigate Search Project Pydev RenesasViews Run Renesas Al
DR 0| BN R B-Qlvisie~
B %| ~ || § =

Debug X
v [©'] RABT2_MCK_esc_IO_CPUO Debug_Flat [Renesas GDB Hardware Debugging]
v 5% RABT2_MCK_esc_IO_CPUO.elf [1) [cores: 0)
v ® Thread #1 1 (single core) [core: 0] (Suspended : Breakpoint)
= main() at main.c:5 0x2005664
w arm-none-eabi-gdb (16.2)
». Renesas GDB server (Host)

R20AN0807JJ0100 Rev.1.00 Page 14 of 30
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8. TwinCAT3 ~DE#H:

UTTCHEBTSFIEZFAL T, TWIinCAT3 ZEEILET,

AR — kA= 2 —H 5[Beckhoffl->[TWinCAT3]—[TwinCAT XAE Shell|ZZiRL £ T,

TR535 LK. [77MNV]-FHR-[7RP S FEERLT, TWInCATXAE 7Bz F2 47D
JOTx) FEFRERLET . TOROFIEXZUTICEHBALET,

8.1 IO TINA RADRAF+% >

1. (Scan for devices): solution explorer -> 1/0O -> Devices ¢, L FD XL 512 Scan) Z#ER L £,

Solution Explorer * 1 X
GE-o-a|pm=
Search Solution Explorer (Ctrl+:) Db~

fal Solution 'TwinCAT Project31' (1 project)
4 ] TwinCAT Project31
bl SYSTEM
b MOTION
PLC
5| SAFETY
E C++
VISION
AMNALYTICS

4 ﬁl/o
9  Add Mew ltem... Ins

ﬁ:l Mappings

9 Add Existing ltem... Shift+Al+A
Rename

Add Mew Folder...
Export EAP Config File

I";( Scan
Paste Ctrl+V
Paste with Links

2. (Selecting port):EtherCATAR— F LA FDO L D IZF R EINET, BIR L COK]ZMH L £,

Solution Explorer v B x
@E-|o-8| k]
h Solution Explorer (Ctri+

2 Solution TwinCAT Project25' (1 project)
4l TWinCAT Project25

; 2 new /O devices found >
b il sYSTEM
g MOTION 4 A b o Eodinatitial Ethernet Adapter (]| _OK
m PLC | Device 3 (EtherCAT) 4 (Fiealtek USE GbE Family Controlier #]
3 SAFETY Cancel
M C++
&l anavyTics

Select All

4 &0

Unselect All
b =% Device 1 (EtherCAT Automatio
b ™ Device 3 (EtherCAT)

& Mappings

). B EtherCAT H I TNA ARy bT—YIZHFEET B5HE. TWINCAT I XF v IRy I RFED
BHEERTLET,
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3. TNARADAX Y UZHIBT 5,

Solution Explorer
@Gi-lo

search Solution Exp!

> @l sysTEm
(&8 MOTION
B8 rLC

| SAFETY
M C+

&l AnavyTIcs
& /0

4 "% Devices

F

T

; Solution TwinCAT Project25’ (1 project)
4l TwinCAT Project25

b =% Device 3 (EtherCAT)
m_ Mappings

- & ’H

p-

TcXaeShell

0 Scan for boxes

4. (Activate SubDevice): 47T/
AD[Yes]&zV v LET,

S ZAMRY Y RIZYR RERET, [Activate free run]F 4 7 ES Ry o

Solution Explorer

A& o-F|p=

Search Solution Exg

5 Solution TwinCAT Project25' (1 project)

4 TwinCAT Project25
b @l sYSTEM
=] MOTION
Bl riC
il SAFETY
m C++
&l AnavTics
4 o
4 "% Devices
4 =% Device 3 (EtherCAT)
+@ Image
*® Image-Info
2 SyncUnits
b Inputs
b Wl Outputs
> W InfoData

b 4 Box 1 (PFFFFFFFF RFFFFFFFF)

2% Manninns

TwinCAT Project25 +® X
General Adapter EtherCAT Online CoE - Online
MName: :Dewce 3 (EtherCAT)
Object Id: [0x03010030
Type: _I:_therCAT Master

Comment:

TeXaeShell

0 Activate Free Run =

R20AN0807JJ0100 Rev.1.00
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8.2 EEPROM F—42DEH
M7 TV r— 30D T—E2 AT TIZEEPROM IZEZAFATNWRESIE. T—4Z2BZHRZFT,
EEPROM O T—4 2B =Mz 5FIBEZRIZRLET,

1. BoxN&FTNIVVI$HE D4 FODERITIRRINRRENET,
2. [EtherCAT|Z J&EIRLET.

3. [Advanced Setting]/h2 &2 ) v LET,

4. [ESC Access]—[EEPROM]—[Hex Editor]Z#{R L £ J,

5. [[Download from List] %5&{R

6. “Renesas EtherCAT RA8 2port” %;&iR

+ ¥ Fenesas RAS Group
2 € Fenesas EtherCAT RAB 2port (192 /512)

7. OK & [Download] #2Y)v9 LET,

TwincAT Projecst = [
General | EtherCAT [DC Process Data Startup CofE - Online Online

Type: I | Renesas EtherCAT RZ/T2 |
1
Prod sion: ‘2048/ 256 |
EtherCAT Addr: [ | [l = I | Advanced Settings... | I——/
Identification Value: |0 =
Previous Port: Master
Advanced Settings X
- General Hex Editor
Behavior
Timeout Settings 0000 20 OE 44 EE 10 00 00 00 00 00 00 00 00 00 CB
Identification 0010 €6 07 00 00 00 08 00 00 00 01 00 00 00 00 00
FMMU / SM 0020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0030 00 10 20 00 80 10 80 00 04 00 00 00 00 00 00
0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

#- Mailbox 050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
- Distributed Cloc | 3 Ioen 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
5 Acce 070 00 00 00 00 00 00 00 00 00 00 00 00 0L 00 01

0030 FF FF EF FF FF FF FF FF FF FF FF FF FF FF FF

Init Commands

0090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
onfigured Statiol 1602y FF FF FF EF FF FF FF FF FF FF FF FF FF FF FF

EnhancedLinkDe  |ooB0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
et e 00C0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00D0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
00E0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

\ 00F0 FF FF EF FF FF FF FF FF FF FF FF FF FF FF FF

Memory

: Cd

A

Download Read from File... Download from List...

Upload Write to File...
< ) Lo~

R20AN0807JJ0100 Rev.1.00 Page 17 of 30
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8. ESI 77A/IILEEFHERALET,
TINA REEIRLTHIBRLET .

Solution Explorer TwinCAT Project25 + X

W~ o-& | F H General Adapter EtherCAT O
h Solution Explorer trl +
3] Solution TwinCAT Project25 (1 project) Name: Device 3 (Etht
4l TWinCAT Project25 [
. Object Id: O0x03010030
b @l SYSTEM e
Q MOTION Twej EtherCAT Mas
PLC
(8} SAFETY Comment:
M C++
i@ anaLyTICS
« @dvo
4 ¥L Devices
4 [ Device 3 (g
+8 | age J Add New Item... Ins
*® |mage 'O Add Existing Item.. ShiftsAlt+A  Jisabled
2 syncU] X Remove Del
[ Inputs
Change Netld...
b W Outpu
b @ InfoD: Save Device 3 (EtherCAT) As...
b @ Box1 Append EtherCAT Cmd
¥ Licaalaas _—

9. TNAREBEXRXvYVLFET,
A=Yy FDESI Z7A4ILIRERSNIz6, ELWVEMETT,

4 & yo
4 "L Devices
4 =% Device 4 (EtherCAT)
8 mage
8 \mage-Info
b2 SyncUnits
b Inputs
b N Outputs
b

InfoData
b at Box 1(Renesas EtherCAT RAS 2port) I

;' Mappings

Option A-ESIXML 5> ESINAF ) T7A4IILEEKRL. FooB—FLET,
1. SSC Tool — [Tool] - [EEPROM Programmer].

2. [FILE] - [OPEN] —ESI 77/ LESBLTRRL Y.
3. [FILE] — [Save AS] —» 24 T#&/\1F1) &L TEIR.

4. BESNEZIANT—IZNAF ) IT7AILDERSNET.
5. [Read from File] ESI /A1 F 1) 77 1 LEERLET,

— [Download].

6. [Upload]A 7> a v AL TETAAKREBERERLET,

T—RELBA%R. RAST2 Z2BEE(BREA ZICLTMSF Y, FE@EUtEY ML, HLWOLWT—2HEA

ENBES5I2LET, [Restart TWinCAT System]|ZETLET .

R20AN0807JJ0100 Rev.1.00
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8.3 /0 MEEDEEE

I/O #BE(X. LED USERO0-3 &2 v /N JP1 THERETEET,

LED USERO0-3

JP1

1. /O HAZEHET 55E(L. TwinCAT3 T[Output Counte]—[Online]—[Write] &R, {EF AN LFET,

LED USER0-3[Z4 EY FDOHREMBICH>THEITLET,

et oecco =

@E-o-& *H Variable Flags  Online

Search Solut

& Solution TwinCAT Project30° (1 project) Value: 15

“ HEQE:::;TJECBO New Value: Force... Release
i moTioN Set Value Dialog X } |
B piC
i SAFETY Dec: LE | [ ok |
i c-- Hex [0x0000000F Cencel
g vision ittt
&l Anavmcs

« & vo
4 ™ Devices
4 =% Device 4 (EtherCAT) O S ey T

£8 |nage Binany: [oF a0 00 00 | 5

%% image-Info Bit Size: O1 O O @32 O O

2 SyncUnits

Inpv

B Outputs

B InfoData

aZ Box 1 (Renesas EtherCAT RAS 2port)

b TxPDO-Map

4 B EPDO-Man Search Ermor List

IB- OutputCounter
b WcState
b @ InfoData

Float [z1013477-44

Bool: 0 1 Hex Edit...

AV VY VT W

€3 Erors | 4 Wamings | @) Messages

2. /0O Output setting

R20AN0807JJ0100 Rev.1.00 Page 19 of 30



RenesasRA 77 31)

9499 XA —bHA F : MCK-RA8T2 EtherCAT

2.
SEY FANEARTENET,

/0 AN ZHERET 18 4E1%. TwinCAT3 T[lnput Counter]—[Online] & 4RT 5 &, ANEIZD ¥ /D

Saolution Explorer
QE-[o-|p=

Search Solution Explorer (Cirl+:

%2 Solution TwinCAT Project30° (1 project)
4l TwinCAT Project30
b @l SYSTEM
i MOTION
Bl ric
i sAFETY
H Ce+s+
& vision
@ AnALYTICS
& o
4 " Devices
4 =% Device 4 (EtherCAT)
*® Image
£® Image-Info
2 SyncUnits
Inpu..
B Outputs
B InfoData
=¥ Box 1 (Renesas EtherCAT RAB 2port)
A

AT O T OO

4 [ RxPDO-Map
B OutputCounter

TwinCAT Project30 & X

Online

Variable Flags

Value:

New Value: Force.. Release

Comment:

Error List

- | € Enors

t Wamings | @) Messages | Clear

3. 1/O Input setting

R20AN0807JJ0100 Rev.1.00
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84 DCR#

SyncManager/Sync0 & SyncManager/Sync0/Sync1 [E#§. AL_EVENT_ENABLED & DC_SUPPORTED @
BANERZLEYES,

ARV 77 a7 T AT, 4000us (ZE%E L7- Sinc Unit Cycle OEMEZ B L £,
[Adapter] % 7' ® [Freerun Cycle (ms)] % 4 |[ZEHE LT 72X,

Solution Explorer
Qe o-a| =

Search Solution Explorer (Ctrl+:) P~

551 Solution TwinCAT Project®’ (1 project) © Netwofk Adapter

4 ] TWinCAT Projects ® 05 (NDIS) (@) (O DPRAM
b | SYSTEM
C[Tlbg 5 (ASIX AX88179 USB 3.0 to Gigabit Ethernet

b | g
Carery Device Nanpe: | ¥DEVICE¥{456EAADS- 1822-4373-A475-BBDEASDF 9416} |
[ed C++ Search...
VISION
ANALYTICS |aO cecBB39205 | Compatible Devices...

4 IP Address:

| 169.254,108.200 (255.255.0.0) |

4 = Device 1 (EtherCA

o
j‘., Image-Info

[ Promiscuous Mode (use with Wireshark only)
[ virtual Device Mames

2 SyncUnits

Inputs (O Adapter Reference
W Outputs Adapter:
& InfoData

v v v Vv v

=¥ Box 1 (Renesas EtherCAT RZ/T2 10 CiA402 3port)
&7, Mappings

Freerun Cycle (ms):

4 = /O Idle Task: [ 1/O Idle Task ~

1. DCREIZHEMNT H-DDTRE—K

Fi

TwinCAT Project30 = X

General Adapter EtherCAT  Online GoE - Online

Solution Explorer (Ctrl+:) P~

Netld: [o18830827 1 /|V 1 A S 1
olution TwinCAT Project30' (1 project)

Datarate: [100 MBIt/ | Expart Gonfiglration Flls...
|| TwinCAT Project30

@ SYsTEM Advanced Settin
= MoTION ; i
i pic - Seate Machine Distributed Clocks
t-Cyclic Frames
[ sareTy D't ibuted Clocks illads
EoE Support D in use
Iﬂ ANALYTICS Redundancy
= o : Reference Clock: [Box 1 (Renesas E
- ) - Emergency
4 "DiagnOSiS Ihdependent DG Time (Master Mode)
Al == i
P:‘V'CE 5 (EtherCA DG Time contralled by TwinGAT Time (Slave Mods
i- Image Adjust Reference Clock
f- 4 Imagef!nfu DC Time contralled by External Sync Device (Exter
b & SyncUnits External Sync Device:
b Inputs
R20AN0807JJ0100 Rev.1.00 Page 21 of 30
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2. DCR#ZEMCT2-DDYTT/INA REKE,

Solution Explorer
QE-|o-d| L=

Search Solution Explorer (Ctrl+:)

m Solution TwinCAT Project30’ (1 project)
4 ] TwinCAT Project30
b @ SYSTEM
b =] MOTION
of ric
& sAFETY
m C++
& ANALYTICS
4 [F 1o
4 % Devices
4 == Device 5 (EtherCAT)
8 Image
*® Image-Info
b 2 SyncUnits

b Inputs
b Outputs
InfoData

TwinCAT Project30 ® X
General EtherGAT DG Process Dats Plo

Operation Mode: DC-Syrchron

Slots  Startup  GoE - Online  Online

~

I Advanced Settings l

Advanced Settings

Distributed Clock]

Nistribited Clock
Cyelic Mads
Operation Mode!

1] Enable

SYNG O
Gycle Time (us)

® Syrc Unit Cycls

) User Defined

1] Enable SYNG ©

4 :{ Box 1 (Renesas EtherCAT RZ/T2 CiA402+FoE 2port)
P« Module 1 (csp - axis)
b B WcState
b [ InfoData
;: Mappings

Solution Explorer EE[WSTe]lelf=l8

SYNG 1
) Syne Unit Cyels

@ SYNG O Cycle
Name

# Erro

14| Enable SYNG 1

L Use as notential Reference Clack

| e ~

4000

Sync Unit Cysle (us):

Shift Time (us)
x 1 e User Defined

+ SYMGO Gycle
4000 %0 ~

LI Based on Inut Reference

L]
L]

- L]

Cycle Time (us):
Shift Time (us):

4000

21 ~

R20AN0807JJ0100 Rev.1.00
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9. Appendix
9.1 Appendix A: Point of caution when using SSC Tool
1. SSC Y—I/LZzEBEHEL LTHWLTLIZELY,

ZNRLUSTIE, SSC O— FOERMNEKRT SATHEENH Y £5 .

2. SSCY—IILEZHMOTHLCE, UTOIDA 2V KRIONRRTENZZERBHY ET,
TYTT—rEFTvo LEBEWNIIE, No ZBIRL TS,

Updates *

Check for updates?

[] #pply on each start Yes

* Regarding SSC Tool settings

3. [Tool] -> [ Options] T SSC Y—ILDZREZHERL TL SN,

By EtherCAT Slave® - Slave Stack Code Tool - O x

File  Project | Tool | Help

+ | Show Conflict Window

Options 13

- Generie EEPROM Programmer 0
- Hardweare

herCAT Application
- Gynchronizame -
|- Aipplication aneapplh 511
i e ProcessData

Description Wergion A

AcE ADS over EtherCAT

Mailbox appllinterfaceh Ecatfppl EtherGAT application 513
Compiler bootmode = ESM EtherCAT State Machine 512
bootmode h 511
bootloaderapplc Bootloader Bootloader Sample 512
bootloaderapplh 512
ciadl2applc CiAd02appl CiAd02 Sample Application 513
ciad02applh 513
coeapplo CoE CAN Application Profile over EtherCAT 513

coeapplh 513 W

fdd File{=)
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4. [Generic]]# 7 T. [Open last project] & [Check for updates|DF = v I #HLET,

Generic  Editor Create Files Configurations

Oy =tartun

] @pen last project
] Check for updates

EtherCAT wendor information

Vendor name |F~!.enesas Electronics Gorporation |

Vendor ID | 076G |

fpply on newe Projects

Cpen

5. [Create Files]? 7 T. [Create device description (ESN|OF v #4LET,

Generic  Editor  Create Files  Gonfigurations

[] #dd comments if obzolete code was skipped
IE Create device description (EST) |

[] Greate documentation

6. [OKIZ2 Vv LT, BEFHLEREFZERALET,
NT, SOHUTINLTATSLOSSCY—ILDtE Y h 7y T IFRTTT,
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9.2 AppendixB: /ISYFDA VR M—ILFE
RD2DODDHEENHYET,

1. Via Git for Windows (64bit)
2. Via MinGW Installation Manager

9.2.1 Using Git for Windows (64bit)
Z CTlE. Gitfor Windows #HT/NYFEA VA F—ILT HHEICODVTHRALET,

1. 4 2R b—3F— (Git-x.xx.x-64-bit.exe # &) % Git for Windows DA Web ¥4 B A oO—FK
LET,

Git for Windows

2. A9 o0—KRLfEA YR M—=—5—%FTL. Y 7Y TFIEIZRWVET, BEDEHELAZLEY .,
BEDNHREEFERALET,

3. AR, DRATLOREZHIC patch.exe T 5/ X\RZEBMLET,
TIAILEDA VA F—ILDBEE. NRETEEUTO&LSIZHYET,

“C:¥Users¥<your-username>¥AppData¥Local¥Programs¥Git¥usr¥bin”

EEEZEATHICE, BRERZEHLE-RICAVEL—2ZBEBLET,

avr ROy r%#EE L. Twherepatchl EAALET,
patch.exe ~ND/IXAMKBREINTZH, 41 VR F—JLIEENTY,

¥hit¥usr¥bin¥e
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9.2.2 Ushing MinGW Installation Manager
Z ZTl&. MinGW Installation Manager #fH L T/A\yF & A4 VXA F—ILT BAEICDODVTHBALET,

1. LUT®URL A5 Tmingw-get-setup.exe] #4 o >aO—KLET,

https://sourceforge.net/projects/mingw/

2. T'mingw-get-setup.exe] #EfTL. &4 7B IZ# > T Mingw-installation-manager] 4 >~ X k—
IWLET,

3. SET#. Mingw-installation-manager 7 4 > FoMRRENf=5. ERIDY 1 > KT Basic Setup]
ZEIRL. BRIDY 1 > KT Imsys-base-bin] 252 ') v LT, [Mark for Installation| % ;#EiR
LEY,

T MinGW Installation Manager

Installation Package Settings

Bazic Setu Package Inztalled Wersion
Al Packages

[] mingw-developer-toolk it-hin
[] mingw32-base-hin

[] mingw32-gcc-ada—bin

[] mingw32-gcc—fartran-bin
[] minew32-gcc-g++—hin

[] mingw32-gcc—objc-bin

N

Unmark

Mark for Installation I

Mark for Reinstallation
Mark for Upgrade

Mark for Rernoval

4. EfIDT 4> KT Al Packages] Z:&IRL. GRIDY 1 > K7 T Imsys-patch-binl] 652 v
LT. TMark for Installation] ZEIRLET,

T MinGW Installation Manager

Installation Package Settings

Bazic Setup

Package Ihstalled Wersion
|:| mave—openssh-doc
|:| mave—opengsh-lic
[] msvs-openssl-bin
|:| mave—openss|-doc

MinGW Libraries
MinGW Contributed

MinGEW Autotools -
MSYS ] msys-openss|-lic
MSYS Base System 5 M
MinGW Developer Toalkit Unrnark
M5 System Builder |:| mave—patch-lic Mark for Installation I
D isys—per-bin Mark for Reinstallation

|:| mave—perl-doc
[] mevs—perl-html
[] mavs-perl-lic Mark for Rernowval
1 mevs—oerl-man

Mark for Upgrade
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5. AZa—/—0 TllInstallation] T lApply Changes] ZZERLET,

T MinGW Installation Manager

Installation | Package Settings

Catalogue Package
Mark All ades D meys—openzzh—doc
- - h-lic
Annly Changes [] meys-openss
I L 2 I [] meys-openss|-hin
Cluit Alt+F4 D mavs-openssl-doc
MEYs ] meys-openszl-lic
MZYS Baze Swatem mavs—patch-bin
MinGW Developer Toolkit D mevs-patch-doc
M55 System Builder ] meys-patch-lic
== [

6.  [Schedule of Pending Actions] 7« > FohRREINiz5. TApplyl R2&#0 ) v oI LET,

7. TAll changes were applied successfully] &EFRREN., 4 > X k—JL patch.exe [(EHTITT

Applying Scheduled Changes

All changes were applied successfully; you may now close this dialogue.

[[] Close dialogue automatically, when activity is complete.

Details

[{nstall: patch-2.6.1-1-msys-1.0.13-bin.tar.1zma
installing patch-2.6.1-1-msys-1.0.13-bin.tar.l1zma

8. AUAF—ILENTL S patch.exe ~D/ARE AT LBETHIZEMLETS,
BlELT, TIHIW MR RDBEIXRD/NRAEEBMLET,

“C¥MinGW¥msys¥1.0¥bin”
SRATLEEEREEH LK, OVE1— 4 2BEBLCERETEALET

9. avwrvr7orTJrEEHL. Twherepatchl] EAHALET,
patch.exe ~ND/IXAMBRENTZH, 41 VX F—JLIEFENTY,

BN Select Command Prompt

on 10,0, 140

I
oM Gl
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9.3 Appendix C : EEPROM BEHREZLHE

AT—hk AT F¥2L—4%FHLT. EEPROM OBREHAXF#LEEL, O—FZEBLET,

EtherCAT M TIE, 32Kbit ZERE L TREZEETHIVLENHYFET .

1. RAw% SSC_port:#IRL EJ, [Properties] — [EEPROM Size]

2. EEPROM MZEEIZIHLT.

l'Under 32Kbits] F7=I& Over 32Kbits] ZEIRLFT,

Stacks Configuration

Generate Project Content

&) New Stack > =& Futend Stack » W] Remove

%) New Thread a] R HAL/Common Stacks
Threads _
= —
v ‘;’5 HAL/Comman 2 ‘[;r_ :z':::nm e
4 g_ioport I/0 Port (r_ioport) =
& g_ethercat_ssc_port0 EtherCAT| ®
< > 4 g_ethercat_phy0
Ethernet
Objects ] New Objer ® | Remove (r_ethercat_phy)

@ g_ethercat_phy1
Ethernet
(r_ethercat_phy)

@

@ g_timer0 Timer, General
PWM (r_gpt)

®

4% EtherCAT 5SC Port
Hardware

@

Summary | BSP | Clocks | Pins | Interrupts | Event LinkS | Linker Sections | Stacks| Components

Problems Console A=k T3~

g ethercat ssc_port0 EtherCAT SSC Po m_ethercat ssc port)

Settings Propeny Value
~ Common
Parameter Checking Default (BSP)
Phy Link PolarityQ Active Low
Phy Link Polarity1 Active High
v Module g_ethercat_ssc_portQ EtherCAT S5C Port (rm_etherdw_ssc_port)
> PHY
> Delay Time of TX Signal
> Interrupts
Name
EEPROM Size Under 32Kbits
Over 32Kbits

AV-b-¥=a70 Debug

i =0

3.  [Generate Project Content] Ta—KFZ4&mMLET,

R20AN0807JJ0100 Rev.1.00
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10. FIPRE1H

1. AY2TNTOHSLTIX, 19.2Appendix Bl [CEREHED/Ny FIXFERALLEWN=H, Ry FDA VR
F—ILOREIEFETT,
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CHET

WETHE
Rev. H1TH R—=T S
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AR CHEALOIEFE

CITE, ;M EASEKISERY S MERALOIESE] TOVWTHALEY, EAOEALOTIEFEICOVTIE, KFXa AL FELUTY

ZHALT YT T—rEBBLTLESL,

1.

BHESAER

CMOS # SN YKL DBRIFFHERHFLEZLAF TS, CMOS ERIFBVHERICE > T — MEBHIEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEFHESITEALTVSEEEDO FL—OIADUr—X, SEMHOREM. 2BV —XLGLEEFAL. AL TIREICZEFT—
REBLTLESD, F5RAFvIREICKBLEY., HFEMSLYLBEVTLESL, Fz. CMOS #ZERE LIzAR— FIZDOVWTHRAKEDEK
WELTLEELY,

EREABROLE

BREARL., RGOKEEIFETT ., BREARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREIITETT, s
Uty MEFTY LY FFHRGDBE, BREANS ) £y B EMICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
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