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oK Cancel Cancel
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216 E—RINSGA—FT7A4ILDA VR—+
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[File] A==—"5 [Saveto FLASH| #J&IR L, RZ/ITI DAMFT 7 T v a2 AFVIIRTA—H &
v—LEd,

s RZ/T1 Motion Utility — O b
File | Disconnect View Help
Import w Setup Tuning  Maotion Digital /0 Encoder  Limits
Ex Motor Configuration
| CsavetoFlasH ) | Mator Type | PMSM/Brushless DG~
?_/ m Pole Pairs Count |4 4| Countz/Phase
Pos Error |0 Enc Gountz/Revolution 4000 2 100
Current 2 Position Ihwerted | Mo w
Yaoltage 204 Encoder Twpe | Incremental ~
Temp. 353

Motor Commutation
Tz |1 ! Commutation Mode | Sinusoidal e

“Ellsreere E 3 Windines Mappine | & WL

Status # Faultz / Warnings Hall Sensors Mapping |2 AGE

Stopped
Seryvio Off
Motor Phased Motor Phasing
Phazing Mode | Alzorithmic w
Phazing Time [ms] (100 2
o Phaze
Phasinig Output [¥] 15 =
Cammands
Power Off
Cipen Loop Control
Servo On

Woltage [¥] |6 3| | Reverse Formard
Reset Emor Hags

Connection: COM22

217 FE—RANFA—BDT T3y arAE)ADIE—
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3. EtherCAT BI{ED#(E

ARETIL, EtherCAT %> 771/ T L& RZ/TI OFR— K ETEIES® 2 720 O FFTHEHIZ- OV TRl
LET,

3.1 TwWinCAT®3 D4 > X b—)L

TwinCAT®3 [XfE 2 BETA > A h— L TE EF, TwinCAT®3 [ZLL FOR—UhbHyrn— RTEE
R
http://www.beckhoff.com/english/download/tc3-downloads.htm?id=1905053019883865

A7V =gy NEESPEBEFEZ. V7 N7 0= VOEFIZHEND., TERSLBEINSS
ERHVET, EFRLURLEZZ Vv 7358, K3 LIORTHEENERINET,

ET TwinCAT 3 Download
g il

|~ Beckhoff
&= IPC
= o
| Metion
[ | Automation
B [ TwWinCAT 3
[2) Download Flyer (FDF)

|- Getting started (PDF) - N\
[ Film /‘\“

|71 eXtended Automation

|1 Product overview

|51 TEfxx | TG3 Engineering

[5 TG oo | TC3 Base
[ TFocor | TC3 Functions
[} Dotumentation
| Download TwinCAT 3
[] NewFeatures
[} Publications
[ Multimedia
[) Product finder
[=) TWInGAT 2
[ TWinSAFE
XFC
Scientific Automation
-] Publications
5] Mulimedia
5] Highlights
] Industrie 4.0

HE®HB®

|1 Applications & Sclutions
|5 Support
|- Training
| Download
5] Search
[5] Home

TwinCAT 3 Download

Software
= TETxow | Engineering
5= TE1xxx | Engineering Remote Manager

5= TC1x:x | Runtime

Functions

= TETxow | Engineering
=) TF oo | System

5= TF20o | Measurement
=) TF4xow | Controller

= TF50w | Motion Control
= TFBxox | Connectivity
5= TR0 | Industry specific

Documentation
£ TwinCAT 3 Information System

& Top 4 Back Status: 13.08.2017 | = info@beckhaff.com

B 3.1 TwinCAT®3 4~ ro—kR—o
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FRA e —RRX—=Unhs, V7 hu =T 8y — [TEIxxx|Engineering] #ERT 25 &, 2 — %
BN ER SN E T, BERITMEE T, BE%, FUra— RX—=U~DY 70 URL Bil# S/- E
A—=NANEEFET, ¥Urua—FRETLEL, PCIZ TWinCAT®3 A VA M=V LET, A A b=/
BTFIBIZHE> TITH>TLEEW, UFICA v A MU IEOHERFEEL R LT,

o AVAFM—NARFHIVITNEGDANZERSNETN, VI TNVESDOT 4 — N REIEAOEE

THWEE A,
. [Select Installation Level | 44 7 2 2 Cix [TwinCAT PLC - IEC 61131-3 PLC system] % &L &
D

. [Select Installation Type| 44 7 7 2 C [30 days demo version| Z &R L £,
(30 HZ# % T EthertCAT > 771 7' MIMEHATEETT, )

o T RTOHEEL A A=V LFET,
o A UAIM—NEDT L7 FUIE [C\TwinCAT] ZHELEL £,

A VAR A VA N ARERITONEE D DGR T D720, TwinCAT®3 Oy hU—2 7
X752 E IR L ET, TwinCAT®3 # & L, A% — 7 v 7#iE O [TwinCAT] A ==2—/56, “Show
Realtime Ethernet Compatible Devices” % 3R L T < 72 &1y,

w Start Page - Microsoft Visual Studio (Administrator) Y2 | QuickLaunch (Ctrl+Q) P - o
FILE EDIT VIEW DEBUG TWINCAT SCOPE WINDOW lELP
| {’B - > & Show Realtime Ethernet Compatible Devices. .. l | "

| | — ) - (&

Solution Explorer STl St tPage R X

2013 Shell Discover what's
_ (Integrated) 2013 Shell (Intec

You can find information ab
enhancements in 2013 She
Start reviewing the following sect
New Project... Learn about new features in 2013

a Profect See what's new in .NET Frameworl
pen Froject... Explore what's new in Team Found

Relocate the What's New informati -

n
0 Errors 0 Warnings Search Error List

Description File ' Line @Column | Project

X 3.2 TwinCAT®3 [ZFIRAIEER Y RD—9 T H TADHER
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TwinCAT®3 12, BHEWDO PCHDO Ry U= T X T2 O—EnhTIVRNCFERENET, K335

FTEIIZ,

“Compatible devices” LA TFIZ, 7TH 72307 &b 1 HEU ERRINETOT, 20550

1 DZBRLT Mostall] 227U v 7 LTSN, BRLIERY NU—27 T X7 %275 “Installed and ready to
use devices (realtime capable)” LA FIZREIL E 9,

Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapter

lj‘ Installed and ready to use devices(realtime capable]
L Installed and ready to use devices(for demo use only)
Co

et Adapter [Gigabit]

¥ Local Area Connection 4 - D-Link DUB-ET00 USE 2.0 Fast Ethernet Adapter
¥ wireless Network Connection - IntellR) Dual Band wireless-AC 7265
Lt Disabled devices

Update List

Install

[Jpdate |

Bitid |
rbind |
Enatle |
Dizable |

™ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

r— Ethernet Adapter

x|

Update List |

= E" In T to use devices(realtime capable]
. Q& Local Area Connection - TwinCAT-Intel PCI Ethemet Adapter [Gigabit)
Y st evices{for demo use o

¥ Compatible devices

¥ Incompatible devices

H l.-'IF Lacal Arza Connection 4 - D-Link DUB-E100 USE 2.0 Fast Ethemet Adapter
E l.-'IF ‘wirgless Metwork Connection - Intel[R] Dual Band Wireless-AC 7265

¥ Disabled devices

Update |

Eird |
ritirid |
Eratile |
[Dizable |

[~ Show Bindings

33 HEMEDHHIIRY FT—0T7FT2DER
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3.2 Ho7)La— FOmE
RZ/ITI YV a—YarFky MIERTAY 7 La— R, (MEBOCD 6 XA 7 ra— RTEET, &
RIS ZA DR —b—D % TR IEE W,

3.3 ESI 7274 J)LODaE—

LIRS T 4 L2 R U D6, ESI(EtherCAT Slave Information) 7 7 1 /L
“Renesas RZT1 DRIVE_IT! CiA402.xml” ZHfFL T 72& 0,

\Biplane EtherCAT Vx.xx_multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402 Motion C
ontrol\RenesasSDK\ESI File

WG L7=7 7 A4 V% TwinCAT®3 3A A h— /L ENTWAHLUTO 7 4 A ZIZat— LT EEN,
\TwinCAT\3.x\Config\lo\EtherCAT

(@esire =loix|
D) || - sowce - ot Dul + CARI2_Maton Corieol = RewsasiOK » ES1_Fie » (3 [ searcn ezt Fe L]
Orgarize =[] Open = bew fokder = ~ (3 @

RaresanlT 2l haee - | puate mocied [ Type | e |
RS SRITL n—
RIT
Biplane_EtherCAT V117
Corfex-#3
em3 bk ey
(=] —J
Cevice:
Blire it
AR _Engre
Inchide
Ly
Saurce
Beaard
Drrver
Project_Dusl
CiAR)2_Meiten_Control
Reresaril
ESI_Fie
s50_project
Tempiates _-]
< 0 04 Fie
Dabe modified: 30.01 2017 0514
—— Szer 81,368
— Date cresfed: G407, 20107 1718
34 ESIZ7A)LDaE—
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3.4 AL—TREvHa—FDER

EtherCAT {5 % =479 5 72 DIZ1%. Beckhoff fh3 Mt 22— RAM Y — V& fEH LT, EtherCAT A
L —7 a— REEFTIMLERDY £9, a— RERMIT., BETIE—LEZESI 77 A LD AL —T7 F R
T 4 DR RIC SN TIThIvE T,
(1) SSC W—ILZi&EH

TREOEFTICH S SSC 7= 7 h 7 7 4 /L “RZT1_CiA402 Motion_Control.esp” # % 7 /7 U v 2 LT
SSC > —/V & ld) L %97,

\Biplane EtherCAT Vx.xx_multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402 Motion C
ontrol\RenesasSDK\ssc_project

) RAL—TRA Yy a—FOER

SSC > —/L"C. [Project] -> [Create new Slave Files] #=N L F 3, [Start) 27 Vv 7 35L, AL—TX
Hy 7 a—RBRUTOT L7 b UICERSNET,

\Biplane EtherCAT Vx.xx_multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402 Motion C
ontrol\RenesasSDK\ssc_project\Src

[OK] ZZ7 Vw27 L. I[Close] R¥ L TSSCY—LZEKTLET,

s:c RZT1_CiA402_Motion_Control - Slave Stack Code Tool = IEI 5'
File | Project | Tool Help
O Project Update gs
- RZ|
&l i Find Setting Ctrl+F n 511
‘ Create new Slave Files F5 femEn TR
Description Version -

- EtherCAT State Machine : AoE ADS over BtherCAT
- Synchronisation

.. Application aceapplh 511
i ProcessData applinterface h EcatAppl BtherCAT application 51
ibex boctmods.¢ ESM EtherCAT State Machine 420
e bootmods h 511
cia402appl.c CiA402appl CiA402 Sample Application 51

ciad02appl h 51

coeappl.c CoE CAN Application Profile over BtherCAT 51

coeapplh 511

diag.c Diagnosis Object 51

diag.h 51

El

Reload Fie Remove File Add File(s) |

Corflicts
&9 Info ¥, Warning @Ermr

3.5 EtherCAT AL—TJ XA w4o 21— FDERK
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R) /Ny FaAT L FDE(HE

BRBIZ, BEWOPCIINRyTF 77 A NVEA A=V L, BEEKELHEHATE X ICLET, U
TOU=THA 225 GNU Sy T T u s T A (Ver2 59 LK) #F 0 rum—RLTLEIN,

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

K7 m— R LT patcheexe. 7 7 A W ERIE L, BREEAEEA~D (725 _X<HE) A RL—I "R & BMML
9, Windows D2 b EB—/L/SHANnG [V AT L] > [V AT LAOFFMRE] #BRLES, VR
TLADTANT 4] BATaTPERINETOT, BREES 270y 7 LET,

[@oysem (ol

e -

‘ek )v |_Bi + Control Panel ~ All Control Panel Items ~ System > & I Search Control Panel m‘
@ s
Control Panel Home View basic information about your computer

- ) PP

Fy) Device Manager Windows edition

4 i Windows 7 Enterpri

[y Remote settings indows 7 Enterprise e

i i System Properties '
) System protection Copyright © 2009 Microsc x|

Service Pack 1 I .
T Advanced system settings Computer Name I Hardware Advanced | System Protection I Remote I
ou must be logged on as an Administrator to make most of these changes

- Performance

Visual effects, processor scheduling, memory usage, and virtual memory

Manufacturer:

i~ User Profiles
Desktop settings related to your logon

Processor:
Settings |

Installed memary (RAM):
System type: r~ Startup and Recovery
Pen and Touch: System startup, system failure, and debugging information

Settings |
Renesas Information Technole

See also Phone number:
Windows Update Support hours: Environment Vanables... :
Performance Information and Website:

Tools

Rating:

Computer name, domain, and 0K | Cancel | Apply |

3.6 #HLWREZHKDENM

VAT LEEO—E)E [Path) ZEIRL, [fRE] 227V v 7 LET, Ny F 77 A /UL D A%
BEfFOY—F 2 2BINL 3, KY 277 v s Z A TiE “C:\Program Files (x86)\GnuWin32\bin” T,
fOKJ Z 227V >y L, ZEAEHLET,
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5ystem prope x
Computer Name | Hardware Advanced |S)'5tem Protection I Remate |
ervronment x
T — 1,

Variable name:

Variable value:

~System variables

Variable | Value |:|
MOTESTDIR C:\Program Files (x86)\PROFINET IO Te...
NUMBER_CF P... 4

——
Windaws_NT
C:\Program Files (x86)\GCC for @

New.. | Edit.. | Delete
oK | Cancel | J

X 37 YRTLEH®D TPath] DimE

@) /Ny FOEA
WIZ, Ny FE 1TRIFATLET,
LIFOBATIZH D “apply patchbat” 77 A NVEXTN7 U v 7 LET,

\Biplane FEtherCAT Vx.xx_multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402 Motion C
ontrol\RenesasSDK

TDTFANDAT YT NNRAL—T ALy 7 a—ReEGthrT 4 L7 NI ~EBEIL, Ky rral
T A~DEENNy T EEALET,

38T XL 97 “Patching file-” A v B —UNRRINZWIGEIE, Ny TFREHAINLTWERA,
ZO%A . “apply patch.bat” 2427 U w7 L “Run as administrator” %8R L T 72 &0,

[&+] C:\Windows\system32\cmd.exe

——— Patching process start ——
——— Move Src folder ——

——— Patching process end ——
Press any key to continue . . .

38 NYFIFAINETAYE—D

Z3LT, EtherCAT v ¥ =7 M EFEITTH2OOERIZZE T T,
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35 HUFLTOoT Iy FOBE

3.5.1 IAREWARM A L= 7L7aos sy FDEBE

AFETIX, IAR EWARM B4 L C EtherCAT GV > 77 a v/ N & EITT 5 HIEITHONT
AL ET,

(1) EWARMAZOS TS hEO—K

(3] AZETIZIAREWARM D/A—2 328222 #FRALTWLWETHA., IAREWARM D/N\—2 3 UHEH
SNTWBREEIBHYET, A TH FEEFDN—2 a3 U TIEERITLTOERW =, BHD/N\—
CaUTREARELI-EBESICZIEIN—U3 20822 I2RLTLESLY,

IAREWARM 12, THEHD L EPa—XIZf VA =L EZNTWVWAELENHY T, f A =L LTV
72WE . IAR EWARM A A R —/boX oy & —DIZ[RROBE K = A > FOFIAICHES T, 4 A F—/b
FERELTIEEN,

Windows DA X — N A= a—Mnh, [TXTOF 1 7 L] ->[IAR Systems] -> [IAR Embedded Workbench
for ARM 7.2] -> [IAR Embedded Workbench] %8R L, EWARM Z&# L £¥, ZOFIEEZHETV. Bl
EWARM #Z &8 L £7, —J7% Cortex-R4 =7, 15 % Cortex-M3 =27 DT /N ZIEH L £,

(2)Cortex-M3 7Oz Y rODAO—FKEEILFR

Cortex-M3 |0 EWARM T, U TF#FEITLET,

[File] -> [Open] -> [Workspace] T, A FDOT 4 L7 hVIZH D “maineww” 77 ANEXTNT Y v
L, V=27 AX=2%[&ET (K392

\Biplane EtherCAT Vx.xx_multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402 Motion C
ontro\[AR

% 1AR Embedded Workbench IDE =]
File Edit view Project Tools Window Help

New 2 TN /YD ep b BURS|S L
50 -

Close W

Save Workspace Header/Source File. STRGHUMSEHALT+HH

Save Workspace As...

Close Workspace

SEWE STRGHS

SEVEIAS

Save Al

Page Setup...

Frint. .. STHRGHE

Recent Files 3

Recent Workspaces 3

Exit
xl ‘ hMessages File

|Errors 0, Warnings 0

3.9

EWARM ETT7AY Y FDT—9 AR—X %/
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RIZ. [Project]
ARSI

IRESNETOT,

DF 4 L7 FUICAERESNET,

> [Rebuild All] T, 7YBY =7 RZE/ALRLET (X3.105H) .
EEROLETH Y FHA, £DHK,

\Biplane EtherCAT Vx.xx_multi\Cortex-M3\cm3_boot_binary

I FETIC

F2xT7—FECERAL, V== TR FAELETH,

TRTCOTa V=7 b
NAF Y77 A0 “em3 IARbin” HLLF

L ET,

% main - IAR Embedded Workbench IDE - ARM 7.80.1 = 3]
File Edit View | Project I-et/JTAGjet Tools Window Help
D g Addfes. Ay s = eordbh[ERHES L
pddGan. 0 v x
= Import File List. ..
[Fan Add Project Connection... RIOS (uITRON) =
Files Edit Configurations. .. esas Starter Kit for RZ/T1(Preliminary)
[ = P tilize function fer RZ/T1 Evaluation Board
k)] main i [
Remove =
= [ Boarc
ho:  Create Mew Project...
[ driver _ AddBdsting Project... MM ¥ Version Description
Ossc Options... ALT+F7 1 1.0 First Release
[ startyy 01. 1.1 Change PHY ESZ8041T
kere  Version Control System L P SV S N ST ST S P S PSP S P S USSP ST S PP .
l'bD.S‘ Make F7
A LI maingd = . Rk AR AR A AR AR A AR R A AR AR AR AR A AR AR AR R SRR AR AR RR AR
L1MaIN.| - e STRGHFT )
TENES p——— [ludes> , "Project Includes"
L 03 Outpu I . ... s e crsssssannssessnssssssnssssssnsssstnsssenssy
Clean
Batch buid... F8
I main
L A
—  (C-STAT Static Analysis 3 —I—I
= Mess: \ File | Line | |
=St Stop Build STRGHUNTER
wectar
Linkine  Download and Debug STRG+HD
main.ﬁ Debug without Downloading
Conwe  Attach to Running Target
IMake & Restart Debugger,  STRGHR
Totalf Restart Debugger STRGHUMSCHALTHR
Tatal;  Download 3 j
=
o == SFR Setup
= DebugLog E x
m Open Device Description File 3 =
Clean and mal ' cave List iereET Errors 0, Warnings 20 v

S

X 3.10 EWARM LT7O JrEVEILET S

v I

S

(3)Cortex-R4 7O x4y rODO—KEEIILFR

Cortex-R4 fll®> EWARM T, L Ta#F(TLET,

[File] -> [Open] -> [Workspace] T, LAFDOT 4 L7 U IZH 2 “Biplaneeww” 77 A NEZLTINT U v
L, V=27 AXR—2%EH&ET,

\Biplane EtherCAT Vx.xx multi\Cortex-R4\prj\iar

WKIZ, [Project] > [Rebuild All] ZEIR L, BNV REZFEITLET, T2 THY—=V I RREAELETH, K
MLES, (K39, X3.10 2H)
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3.52 Renesas e?studio ALY TILTAS Y FDOEE

AFETIX, e?studio BrBi 2 H L T BtherCAT @ > V7 ey =2 N &EFETT 5 IHEICONTHH
LiTO

(1)e?studo~7OP Y FEO—F

[;¥] AZTIlXRenesase?studio M/N\—2 3> 7.00 ZFRALTVWETHA. N—2 3 UNEHIATLS
BEAHYET, TS FMEIBEFDON—2 3 U TEEATLTL AW S, RHO/NA—2 3 0 TH
ENRRELEBEIZIEN—23 0 700IZELTLESLY,

Renesas e? studio |E. ZfHHDO a2 Va2 —HIZA VAR —ILENTWAVERHDEFT, f A —L LT
WA Renesas €2 studio £ A h— X 7 —IZERAOBEHE R = A FOFNEIZ/E-T, £ A
=% LT 7ZE0,

Yo7 v T T BT Cortex-M3 D727 b & Cortex-RA DT =7 SO EREGEENTNE
T, 1IZUDIZ, Cortex-M3 D7 a7 h2E/NL RLTLEE VY, Cortex-M3 7uy =7 hDOEIL RFERIZ
Cortex-R4 72 =7 MBI FET,

g7Xa 7 FOENL REIEIZOWTIE. UTE2SB LTSIV,

(2)Cortex-M3 7Oz Y r@DAO—FKEEILFR
A) e*studio % ELE)

DUTFDOF 417 FUICHD “e2swsbat” 77 ANEETNVT ) v 7 L, U= A_X—2A%E[&E F7,

\Biplane EtherCAT Vx.xx multi\Cortex-M3\Device\Renesas\RIN Engine\Source\Project Dual\CiA402_ Motion
_Contro\GCC

T — 7 ZAR—=ZAN[W=Z 5, [Welcome] Bz L T 7ZE0,

C/C+= - &2 studio - Dr¥Renesss¥Biplane_EtherCAT_V1.20_multi¥Cortex-M3¥Device¥Renesas¥RIN_Engine¥Source¥Project Dual¥CiAd02 Motion_Control#GCC¥e2s — O X

Fle Edit Source Refactor ate Search Droject RenesasViews Run Window Help

1 ®wecome Al =&

2T} Tlose o
RE SAS

Welcome to
e2studio

& Overview Renesas Tutorials
gcf/’, Get an overview of the feature@ Go through Renesas Tutorials
@ Renesas Samples What's New
Try out the Renesas Samples ("‘-V.-") Find out what is new v

3.11 Welcome to e?studio
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B) o rmy el hOA AR —F

e?studio @ [File] A==—7/5 [Import...] ZEIRN L, [Import] ¥ A7 v/ ZHEET, LTOFIE
WS T, AR —FEFETLTLEIN,

Import O X
Select
- \J
Create new projects from an archive file or directony. | E 5 I

Select an import source:

type filter text

w [ General
‘@' Archive File
T Convert CCRY to GNURX Project
D5-5 KPIT GNUARM-RZ/MONE Project
I% Existing Projects into Workspace I

[} File System
{;ﬂr HEW Project
T Import KPIT GNUARM Project to GCC ARM Embedded
[ Preferences
=% Rename & Import Existing C/C++ Project into Workspace
TaF Renesas CATBKOR Project
e Renesasz Common Project File

= C/C++

(= Code Generator

= lmctall

? < Back Finish Cancel

3.12 e?studio 4 »R— +FEIE1
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Import

Import Projects

Select a directory to search for existing Eclipse projects.

0elect root directory: e

GLCWSE...

eI ect archive file:

[ Ad02_Motion_ControGCCETEINERERT] || [z

Projects:

sample_cm3 (sample_cm3)

Select All
Deselect All

Refresh

Opticns
Search for nested projects
Copy projects into workspace
[1Hide projects that already exist in the workspace
Working sets
[ Add project to working sets

Select..

Cancel

3.13 e?studio 1 »7R— +FJE 2
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C) Hrnrany=l hOENKR

[Project Explorer] Hi[Ei > “sample cm3 [HardwareDebug]” %47 U > 27 LT [Build Project] % 3R L,

Yo Fnrale s eV RLET,

CfC++ - e2 studic - x¥Renesa

=nesas¥RlN_Eng

File Edit 5Source Refactor Mew Window Help
Iﬁv |@v%v Go Into 'vl'_ﬁs;va
H;__l Project Explarer 7 e Open in New Window
iff" sample_cm3 [HardwareD Ij | Copy Ctrl+C
Paste Ctrl+W
K Delete Delete
Source
Move...
Rename... F2
Exy Import..
e By Export..
Build Project

Clean Project

3.14 e?studio LT Cortex-M3 DY > )7y FE2EILEKT S
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HDE— 3 >ar baO—)L

(3)Cortex-R4 7O x4y rODO—KEEINLFR
A) e?studio % L)

Windows D AKX — h A=a—7nb, [TXTOH 7 12 F L] ->[Renesas electronics e2studio] > [e2 studio]
ZE@IRL, e studio 3 H EiF £,

B) U —2 2~_—ZDIERK

[Workspace Launcher] #4707 C, 7Yavx/ NRBRE L7 A0 X 28R L ET,

Workspace Launcher >

Select a workspace

e2 studic stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session,

Workspace: | G¥Renesas¥Biplane_EtherCAT_ V1 20_mult v Browse...

[]Use this as the default and do not ask again

O =1 o

3.15 e?studio 'Workspace Launcher] %4 7074

[;¥] e?studio #2E1B%I= [Workspace Launcher] %4 7 O ARTEINAMES . e?studio ® TFile] #
—a1—h 5 [Switch workspace] -> [Other...] ZBIRL THA A 7OV ERRLET,

C) Hrrruvxzl hoOAER—h

e?studio @ [File] A==—7/5 [Import..] Z&E R L, [mport) ¥ A 7/ #f&EF, LLTOFIA
WWEST, AR —FEZETLTLLESN,
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RZ/T1 S IL—7F EtherCAT #HDE—>3>a> kBE—IL
Import O et
Select
E“‘u ]
Create new projects from an archive file or directony.

Select an import source:

type filter text

w = General "
AL Archive File
T Convert CCRY to GNURX Project
D5-3 KPIT GMUARM-RZ/NOME Project

I%Existing Projects into Workspace
[, File System
i HEW Project
T Import KPIT GNUARM Project to GCC ARM Embedded
[T Preferences
=% Rename & Import Existing C/C++ Project into Workspace
T Renesas CATEKOR Project
& Renesas Common Project File

= C/Ces
= Code Generator
o leetall ~
@ < Back Finish Cancel
3.16 e?studio 1 > R— ~FIE 1
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

fof Impaort o x
Import Projects  —
Select a directony to search for existing Eclipse projects. h "l

0o -

Iect root directory: | C:éRenesas¥Biplane EtherCAT V1.20 multi] |

Browse...
() Select archive file: Browse
Projects
Biplane (C:¥Renecas¥Biplane_EtherCAT V1.20_mult¥Cortex- R.-:Wprj. Select All

ortex-M3 (C-¥Renecas¥Biplane EtherCAT V.20 rulti#Cortex-M3
ortex-Rd (C:¥Renscas¥Biplane_EtherCAT V1.20 multisCorex-Rd) | | DeselectAll

LI sample_cm3 (CERenesas¥8i plane_EtherCAT_VI.20_ mult¥Consx-M Refresh

LA b
.0

| Jearch for nested projects

[ Copy projects into workspace

[] Hide projects that already exist in the workspace

Working sets

] Add project to working sets

Select.

&l .

TR Gance

3.17 e?studio 4 »iRk— FFIJE 2
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RZIT1Y)a—>arvdxy bzERALE

RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

D) o ruyes hOENKR

[Project Explorer] [Hifi® “Biplane [HardwareDebug]” %477 U »» 2~ LC [Build Project] Z#E&R L, H
Inruaye s hEENLNRLET,

CfC++ - e2 studio

File Edit Socurce Refactor Mavigate Search Project RenesasViews Run Wi

A | B> R~ W il O G
[75 Project Explarer 53 = B
E=
(=% Biplane [HardwareDebuial
l=r Cortex-M3
=" Cortex-R4 Mew 5

Go Into

Open in New Window

[E] Copy Ctrl+C
Paste Ctrl+V
3 Delete Delete
Source »
Move...
Rename... F2
g2y Import..
ixy Export..

[ Build Project e

Clean Project

3.18 e?studio ET Cortex-R4e DH T )ITOSH FEEI KT S
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

36 HrInJoTzy FDEFT

Talx s FORBEFEZ. T IR0 aTII Lo TR Y £, @ IL Cortex-R4 = 7 TEIET S
TV r—2arDOF Ny T EITHNETOT, 1ZUHIT Cortex-R4 2T DT Xy 7 HFIEIZOWTHMA L E
T, WIT, Cortex-M3 27 o — FOF Ay FHEICHOWTHAL, BRICH L a— R2ETFLET,

3.6.1 IAR EWARM 28 (+5 9> TLTa2 ) FOET

(1) Cortex-R4 I 7 DTNy 4

Cortex-R4 flld> EWARM C. [Project] -> [Download and Debug] Z3#IR L., 77 v aAEVIZT—X & E
iAHET (K390 1) .

7 Biplane - IAR Embedded Workbench IDE - ARM 7.80.1 =101
File Edit view Project Debug Disassembly I-jet/JTAGjet Tools Window Help
NEHG S =@ | dvywudeesabh(nun s
S-le]22 L2 AE)K] 1
£ 50 2
* | m_commands PRV | m conwol fl ~x
IDEbUQ j' 68  : Description : Initialize sysytem by loadser program ZI Goto j'
Files | £ | Ilr‘| 69 ; Arquments ¢ nons | Disassembl =]
: Retu slue &
= TestProjec... v 70 ; Return Value : none cps #17 FI_I
T1 AR E R AR AR R AR AR R R AR AR R AR AR R E AR
01 dat . TDR_PRG_WELOCES $Ba
B 72 loader_initl: .
Dprj 73 - _I loader_initl
Dsrc 74 stack init: =stack_init
8 (] Output 75 ; Stark setting
% 76 | cps #17 : FIO meds| ldr sp. =SFE(
77 ldr sp, =SFE(FI{_STACK) 0=802004: O=ze
T8 cps  #18 ; IRQ mode cp= #18 . IR
78 lde sp, =SFE(IR{_STACK) 0x802008; 0Oxf
20 cps  #23 ; Abort mode ldr =sp. =5FE{
81 ldr sp, =5FE(ABT_STACK) 0x80200=: O=x=
a2 cps #27 ; Undef mode cps #23 ; Ab
83 ldr sp, =SEE({UND_STACK) 0802010 0O=f
24 cps #31 ; System mods ldr =p. =5FE{
- 85 1dr sp, =SFE(CSTACK) 0x802014 Dza™
I TestProject 4 == | B T 7 bI_I 4 I I N
|Log o

‘Auto,size_limit=25%,ETh.basetpiu=0x80003001,ETE basetpiu=0<30003001, baseeth=0x80001001, swoinitthaseswo=0x80006001, baseitn
' setting, mode=0x16 ...
Thu Jul 06, 2017 17:04:23: Trace: Using detected ETWv3 at address 0xG000a000
Thu Jul 06, 2017 17:04:23: Trace: Access to detected EThuG(architecture=3.3) initialized (COMNF=0x8d254024, CTRL=0xc40, IDR=0x4104
Thu Jul 08, 2017 17:04:23: Trace: Using ETE at address 0x80001000, RAM size 0x400 words (4K5)
Thu Jul 06, 2017 17:04:23: Trace: Configured as 'EThMy3 1o ETB' (SW wer: Trace2=1.18 ETM=1.00 ETB=1.05 Deco=1.26)
/B Thu Jul 06, 2017 17:04:23: Could not measure ITrgPwr' when ETM mode is active.
| A\ ThuJul 06, 2017 17:04:23: There was 1 warning during the initialization of the debugging session Jj
3

4] |
2| Debug Log | Build x

Ready [ [ |tn 75, Col 1 v

3.19 Cortex-R4 a7n 7045 5 LETEHA

Cortex-M3 = 7/f|®> EWARM Z# T L., B EWARM ET [Go) R"¥ %27 U2 LT Cortex-R4 27
DT e T T ANFEITERMBLTLITEEY (K3.19D2) |
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

(2) Cortex-M3 A7 DTNy 4

Cortex-M3 7 DF 8w 7 %4T 9 854 . Cortex-R4 = 7 {H|0D EWARM T, UT&A#FETLET,

(@) T/Nv W EEEIT HAEIC, Cortex-R4 7121 = 7 h® “Debugger” @ [Extra Options| ¥ 7 T, LAF
D24TEBEMLET (1X3.20) ,

--drv_default_breakpoint=1
--jet_sigprobe_opt=shared

i

Options for node "TestProject™

Category: Factory Settings

General Options -

Static Analysis

Runtime Checking g —
Cfc -+ Cangier [So [Donriond [ iges 52 ot [ e Poges]

! Assembler

Qutput Converter Use command line options

Custom Build

Build Actions

Command line options: (one per line)

—macro_param etm_route=2 -
—jet_sigprobe_opt=shared
) ~drv_default_breakpoint=1

Angel

CADI

CMSIS DAR

GDEB Server

IAR ROM-monitor
I-jet/TTAGet
JLink/1-Trace

T1 Stellaris -
Macraigor
PE micro
RDI B
ST-LINK

320 Cortex-M3 DTNy T DE=HDTINyHA T aVER
(b) WIZ. r_cg main.c IZFV T, R_ MAIN Userlnit)D % A2 — Y )V % & H,  [Run the Cursor] 78 4%
EIZ U7 L, =Y NNEETa—-REFITLET (K321) .

(c) Cortex-M3 ffll®™> EWARM G, [Project] A ==—7"5 [Attach to running target] Z &R L (¥
322) .\ TV IRV S Cortex-M3 DT /N 7 ZATWET,

FRy TR 2o0aTIEEUL VA ZRLAE Y fEE CHEGIRICT 7B A LET, Cortex-M3 27 D
TRy TxtGalis b a— FOEANZ X - TiL, Cortex-R4 =2 7 DEITHRRDENALEENH Y £,
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RZIT1 JIL—7

RZIT1Y)a—avxy hEFEALE:
EtherCAT ##HMDE—>3>a>v ba—)L

Project

ebug

DA s

2
S-1822 s KB YN
o —
Workspace x main{) = X
IHDehug = =
les = om - o function implements main function.
= 86 | * Arguments None
B TestProject - Debug v 87 | * Return Value : None
@ I dat 88 sih P PP
@ Cpr 22 void main(void)
s 90
Capl 91 R_Systeminit();
F& L 92
=1 Cencoder E 93 Pemttem=Seaslnic () ;
@ 0 AFomat 94 ﬂ
LaCiBiss 35 2 code. Do not edit comment generated hei[ |
CIEnDat 96 ] 3 U3E_CDC |
@00 FAGader 97 usbf_main();
L B r_sci_rat_th zz; #elsvem_l .
& Cagenerated L4 1005 . ile (10)
E1r_cg_cgec 101 m_foreground() ;
F—®r_cg_cooh e |- Vo
E)r_cy_cge userc 103 | |pendit
B)r_cg_opte 104 /* End user cods. Do not edit ccmment gensrated here
—Breg_gpth 105 L)y
) r_cg_gpt userc 106 ] / ret P shEEEEREES
— B r_cg_interrupthandlers.h 107 | + F
) r_co_intprg.c 108 | * De n n adds user code before impl
— erh 109 | # Arguments : None
110 | # Return Value : None
111 b ssessnssass

112 void R_MAIN UserInit{void)

[ TestProect T gl 8
* - -
z| Lo -
;-.. < m Y-
2 DebugLog [Build x
Ready Ln 94, Col1

X 3.21

Cortex-R4 il EWARM TD J L—4 R4 > FEETE

iR

Files

=Y main iR
[(1Board
[CIdrivers
Cssc

[(startup
kernel_t
— Dilibos a

Thu Aug 0

€ Thuiugl
Thu Aug 0

« [ =

Debug Log | Build
Start the debugger

o
8
o
3
a
o
a

1-jef)TAGjet Tools

Window  Help

Add Files...

Add Group...

Import File List...

Add Project Connection...
Edit Configurations...

Remove

Create New Project..
Add Existing Project...
Options...

Version Contrel System
Make

Compile

Rebuild All

Clean

Batch build...
(C-STAT Static Analysis
Stop Build

Download and Debug

Debyg withaut Downloading

=M Debugger
Restart Debugger
Download

SFR Setup

Open Device Description File

Save List of Registers...

STRG+F7

STRG+UNTER

STRG+D

STRG+R
STRG+UMSCHALT+R

B @& © 4 5|0 W R

M Tx

e

AR ERREEEREEEE R EERRRRRFARFREEFD

rd depend ---

“RTOS ---

r occurred, the pragram counter (PC) was <ul_|
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

@) TNy T EITbhHEWY YT ILa— FDET

350D 2 00a7OY e rayey hOENL RRET LIZ6, Cortex-M3 =2 7l EWARM Z B U
TL7Z&EV, Cortex-R4 2 7{l0> EWARM LT, 323279 X912, [Download and Debug] K% % 7
Uo7 L (M323D1) . %17 T [Gol REZ27 Vw7 LTLIEEW (K323D2) ,

7 Biplane - IAR Embedded Workbench IDE - ARM 7.80.1 =101x]|
File Edit View Project Debug Disassembly I-4et/ITAGjet Tools Window Help
WA IEIEE T Sy wuEo e dbh s s(an
S 822 L5 AKX 1
£M 50 y
* | m_commands |m_mntrol fl ~x
IDEbUQ ﬂ a8 ; Description : Initialize sysytem by loadsr program j G ta hd
Files | i | '3”| 69 ; Arguments ¢ opons | Disagsembl -l
: Retu alue  :
B TestProjec... v s eps #17 . Fi
= 0 dat S cex inicas LDR_FRG_WELOCKS$Ea
= Capr = = ' | loader_initl
[:lsrc 74 stack init: =tack_init
DOulput 75 ; Stack setting
2 76 | cps #17 ; FIQ modg ldr sp. =SFE(
77 ldr sp, =SFE({FI{_STACK) 0x802004: Oxe
78 cps  #1&8 : IRQ mode cps #18 ;IR
79 1dr sp, =SFE(TR{_STACK) 0x802008: O=f
20 cps  #23  ; Abort mode ldr =p. =5FE{
a1 ldr sp, =SFE(RBT_STACK) 0x80200c: O=ze=
az cps  #27 ; Undef mode cps  #23 ; Ab
&3 ldr sp, =SEE({UND_STACK) 0802010 O=f
g4 cps #31 ; System mode ldr =p, =5FE{
= a5 1dr sp, =SFE(CSTACK) 0%802014 Dze™
I TestProject 4 - - | B e 2 ’I'I 4 I I N
|Log 7
‘Auto,size_limit=25%, ETh, basetpiu=0x80003001, ETE.basetpiu=0x30003001. baseeth=0x80001001, swoinitfbaseswo=0x30006001, baseitn
'setting, mode=0x16 ...
Thu Jul 06, 2017 17:04:23: Trace: Using detected EThv3 at address 0x8000a000
Thu Jul 06, 2017 17:04:23: Trace: Access to detected EThu3(architecture=3.3) initialized (COMNF=0x8d254024, CTRL=0xc40, IDR=0x41041
Thu Jul 06, 2017 17:04:23: Trace: Using ETE at address 0x80001000. RAkM size 0x400 words (4K8)
Thu Jul 06, 2017 17:04:23: Trace: Configured as 'EThv3 10 ETE' (3W wer: Tracez=1.18 ETh=1.00 ETB=1.05 Deco=1.26)
/By Thu Jul 06, 2017 17:04:23: Could not measure ITrgPwr' when ETM mode is active.
| Ay Thu Jul 06, 2017 17:04:23: There was 1 warning during the initislization of the debugging session
< | 3
2| Debug Log | Build x
Ready [ I |Ln 76, Col 1 Y

3.23 Cortex-R4 7045 LETRIA

Cortex-M3 =27 22— RiX Cortex-R4 7’2 ¥ =7 hDO—EBIZ72 > TE Y, Cortex-R4 1Z L Y Cortex-M3 D
U—J AR—=RAZab—INEd, £72. Cortex-R4 I Cortex-M3 DY v NEMERLET, TD=D,
Cortex-R4 ZiE#E4 5 &, Cortex-M3 =27 & Cortex-R4 27 Ol 7 1 /T AOFEITNBABENE T,

A= RFRRTARAYHRHATT 7 v 2l HSnd & 70l T AOFITITREILIED BB AR 3B
(ZBIsE L £
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RZIMT1Yya—Sarvxy b&EERALT:
RZIT1 IL—7 EtherCAT #HNMDE—S3>a> bo—JL

3.6.2 Renesas e? studio [ZHI1T5H > TLTOod Y FOEFT

(1) Cortex-R4 A7 DTNy 4

Cortex-R4 71 ¥ = 7 MAID e? studio T, LLFZFEITL F7,

C/C++ - 2 studio 0

File Edit Source Refactor Na\rigate Search Project Renesas Views| Run JWindow Help

= | @R~ @ A Gy &y @ Rn Cirl+F11
e, Debug F11
[ Project Explorer £2 = B Run History >
=] <~}==D - Run As 3
15 Biplane Run Configurations...
R Cortex-i3 Debug History 3
= Cortex-R4 Debua As . o
Debug Configurations...
Toggle Breakpoint Ctrl+Shift+B
3.24 e?studio IZHI1TE TRV T LEFTHIEFIE 1
Debug Configurations x

Create, manage, and run configurations

LIS —+,
OB X | H 5~ Name: |Biplane HardwareDebug
type filter text Main #;f& Debugger| @ Startup E:/ Source | [C] Common
[] C/C++ Application o Project
[£] C/C++ Remote Application
[E7] Debug-only |BiP|3”E Browse...
L= EASE Script C/C++ Application:

[£] GDB Hardware Debugging

(5] GDB OpenOCD Debugging |HardwareDebug¥BipIane.k

[£7 GDB Simulator Debugging (SH Variables... Search Project... Browse...
" LUHCh Grop d (if required) before launching
uild configuration: | Use Active ~
enesas simulator Debugging
(_) Enable auto build (") Disable auto build
(@) Use workspace settings Configure Workspace Settings...

< >

. . Revert Aoply
Filter matched 11 of 13 items é

3.25 e?studio ITHITHTOT S LETHBFIE2
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

Cenfirm Perspective Switch

views for displaying the debug stack, variables and breakpoint management.

Do you want to open this perspective now?

Remember my decision: 9

‘ ¥es MNo

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

This Debug perspective is designed to support application debugging. It incorporates

X 3.26 e?studio [ZHIFHT0T S LETHIEFIES

Debug - Biplanefsrcfog_src/r_cg_main.c - e2 studic

File Edit 5Source Refactor Mavigate Searc oject  Renesas Vie
Amii | B~ R~ A ' [B] ®8z
3y Debug 2 Oy ~ %, @@W|i={>|{

v [c7 Biplane HardwareDebug [Renesas GDB Hardware Debugging]
v 2 Biplanex [1]
~ ¥ Thread #1 1 (single core) (Suspended : Breakpoint)
= main{) at r_cg_main.c:103 Ox 1belc
g CifRenesas/e?_studio/DebugComp/arm-none-eabi-gdb (7.8.2)

= GNR cerver

X 3.27 e?studio [CTHF5T05 S LETHIBFIE 4
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

(2) Cortex-M3 A7 DT\ v 4

Cortex-M3 A7 DF /R 7 &4T 9 4. Cortex-R4 71 = 7 MO e?studio T, AT ZEITLET,

(@) r_cg main.c {23V T, R MAIN Userlnit)D#% AIZH— Y V&5, [RuntoLine] %27V v 7
L, W=V IEETa—RREFETLET,

Debug - Biplane/src/cg_src/r_cg_main.c - e2 studic Quick Type Hierarchy CarleT
) ) ] ) Explore Macro Expansicn Ctrl+#
File Edit Source Refactor MNavigate Search Project SO /Head Ft
. — . . oggle Source/Header rl+Ta
i | SR - R @iEH 7O _
Open With >
Show In Alt+Shift+W >
% Debug 2 0, ~ %, © Cut Ctrl+X
v [c7] Biplane HardwareDebug [Renesas GDB Hardware Deb Copy Ctrl+C
v 2 Biplanex [1] Paste Ctrl+V
w o Thread #1 1 (single core) (Suspended : Breakpt
= main() at r_cg_main.c:104 Ox Tebd0 Quick Fix Ctrl+1
w| C/Renesas/e2_studic_3.4/DebugComp/arm-none Source Alt+Shift+5 >

s GDB server Refactor >
o Declarations 2
[T ] Oxff0000 o References 2

void R MATN UserInit (vo Search Text >
®# Function Name: main[]
“void main(void) Make Targets ?
0001lebc8 i Resource Configurations >
¢ 0001ebd0 R_Systeminit(); & Build Selected File(s) Ctrl+Shift=Z
0001lebd4 N UserInit(): Clean Selected File(s) Ctrl+)
Step Into Selection Ctrl+F5

/* Btart user code.
3 = RuntoLine e Ctrl+R

3 Move to Line
A, Resume at Line

& Con.. 2

3.28 Cortex-R4 fil €2 studio TO T L—4RA > FEEFE
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RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

Cortex-M3 711 ¥ = 7 MAID e? studio T, LA FZFEITLET,

[Project Explorer] MHi[fj® “sample cm3 [HardwareDebug]” ##&R L. [Debug)] m"¥ %27V v 27 L
T, TN T EFITLET,

CfC++ - e? studic - C:¥Renesas¥Biplane_EtherCAT V1.20_multi¥Cortex-M3I¥Device¥Renesas¥RIN_En

Eile Edit Scurce Refactor MNavigate Sea Project Renesas Miews Bun  Window Help

B8 -fein@)o- @ s as V-

rlp__l Project Explo <L=-D - =| Debug sample_cm3 HardwareDebug i
= sample_cm3 [HardwareDebug]

3.29 Cortex-M3 OTF/\v 7 BHIaFIIE 1

Confirm Perspective Switch =4

This kind of launch is configured to cpen the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates
views for displaying the debug stack, variables and breakpoint management.

Do you want to open this perspective now?

Remember my decision 9
¥es Mo

3.30 Cortex-M3 ®F/\v JBAIaFIE 2
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RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

Debug - sample_cm3/fsrc/Project/Srcfecatshec - e2 studio - C:¥Renesas¥Bipl:
File Edit Source Refactor Mavigate Segrtozrc-_iect Renesas Views

i | B~ R vB w w[B] BNz e

%5 Debug 2 O, ~ %,
w [c7 sample_cm3 HardwareDebug [Renesas GOB Hardware Debugging]

v 2 sample_cm3.x [1]

~ o Thread #1 1 (single core) [Suspended : Signal : SIGTRAP: Trace/br

CheckEcatError() at ecatslv.c:2, 145 CeA005008
MainLoop() at ecatappl.c:753 k4004000
main_task() at main.c:254 Oed008ebe
hwos_setup() at (400808
Ox0
g C:/Renesas/e?_studio/DebugComp/arm-none-eabi-gdb (7.8.2)
p| GDB server

3.31 Cortex-M3 O 7 /3w J HsEFIE 3

FRy 7 2o0aTIFEIL YA EZRAE Y fEE e EILREEFRICT 7B A LET, Cortex-M3 =27 D
FNRy TGl s b a— FOBTZ X > Tid, Cortex-R4 I 7 DEITHRDENILEENH Y £,
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RZT1YYa—avdxy bEFERALE
RZIT1 IL—7 EtherCAT #HDE— 3 >ar baO—)L

Q@) TNy T EITbhHEWY YT ILa— FDET

352D 2 00T OV LTI NTOaT s FOENLRRET L6, Cortex-M3 =2 7D e? studio Z B U
TL &V, Cortex-R4 2 7D e? studio £ T, X 3321279 L9512, [Download and Debug) "% > % 7
Uo7 L (M332D1) . %17 T [Gol REZ27 Vw7 LTLEEW (K332D2) ,

Debug - Scurce not found. - e2 studic
File Edit Mavigate Search Project RenesasViews PRun Window Help

=g - R RN [ R N Elro-a-~

%5 Debug 2 Oz, ~ ¥, T | i+ | @
w [c7 Biplane HardwareDebug [Renesas GDB Hardware Debugging]

v 2 Biplanex [1]

~ o Thread #1 1 (single core) [Suspended : Signal : SIGTRAP: Trace/breakpoint trap)

O fFFFO000
|loader_init2() at loader_initZ.c:126 CeB02314
|loader_init2() at loader_init2.c:126 (802314
Owffif0982
p| C/Renesas/e2_studio_5.4/DebugComp/arm-none-eabi-gdb (7.8.2)
g GDB server

3.32 Cortex-R4 7045 LETRIA

Cortex-M3 =27 fl 22— RiZ Cortex-R4 7’2 ¥ =7 hDO—EBIZ72 > TEY . Cortex-R4 1Z L Y Cortex-M3 D
J—J AR—=R|Zab—3nET, F£72, Cortex-R4 (X Cortex-M3 DVt~ MEERLET, ZD7dD,
Cortex-R4 Z#LEId4 5 & . Cortex-M3 =27 & Cortex-R4 27 D7 Tra /T AOFEITHRHBEINET,

A= RFRRTFAYHRHATT 7 v 2l HSnd & 7' nr T AOFITITREILIED BB AR 3B
(ZBIAE L £

R0O1AN3968JJ0103 Rev.1.03 Page 46 of 65
2019.07.31 RENESAS




RZIT1Y)a—>arvdxy bzERALE

RZIT1 IL—7 EtherCAT #HNDE—> 3> hO—IL

4. TwinCAT®3 & DEIEHER

4.1 TwinCAT®3 D#ZE)
(1) UFOWTIADHIET “TwinCAT XAE” 7'mn 7 7 A%xiEdh L7,
o HAJ FLAMB, [TwinCAT Config Mode] -> [TwinCAT XAE (VS2010)] % &R
e RHZ—RNA=a—05, [All Programs] -> [Beckhoff] -> [TwinCAT 3] -> [TwinCAT XAE (VS2010)]
%R
Q) el ZapEE L, K411277 L9 [New TwinCAT Project] 3R L, Hi#l TwinCAT
XAE 7av=7 NEERLET, Fi7 ey =7 SOERICIEE 10 B0 £9, BEEs Fo7a
J L AN—THEBR AR TE T,

w Start Page - Microsoft Visual Studio (Administrator) Y3 | QuickLaunch (Ctrl+Q) P = B x
FILE EDIT  VIEW DEBUG ~ TWINCAT  TWINSAFE PLC  TOOLS SCOPE WINDOW HELP

|8 - o-o 88| -| » atach.. - |m

| o 2|  —— e

Solution Explorer L B Al StartPage X

[B] MewProsect...
—
@ Qpen Project...

+
|J Connect To Team Foundation Server
—

Recent Projects

" Close page after project load
¥ show page on startup

BECKHOFF

Error List

Ready

Des...

0 Errors ‘

File

Error List Felflild

0 Warnings

Line

0 Messages | Search Error List

Column Project

Properties [resiss

X 4.1

TwinCAT®3 #Z&hiE &
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New Project 21l
I Recent NET Framewark 4 Sort by: |Dafau|t v| ;;l = Search Installed Templates (Ctrl+E) P~
4 Tnstalled — Tvpe: TWinCAT Projects

‘ E TWINCAT XAE Project (XML format) TWINCAT Projects ypes Twintal Frojec
4 Templates TwinCAT XAE System Manager Configuration
I Other Project Types
I TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
I Online
Click here to go online and find templates.
MName: TwinCAT Project1
Location: \C:VJsers-\Dommems\Wsual Studio 2013\Projects '| Browse... |
Solution name: TwinCAT Projectl Create directory for solution
T Do

42 FHRIOD Y FOERK

TwinCAT®3 DR D AT~ FIZHETeEIZ, RZ/T1 O EtherCAT a2y =7 FREH) - EITHTHHZ L%
R LT ZE W B6ESR) |
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(3) [Devices] #4727 U w7 L. [Scan] Zi&R L £7 (X43) .

[Scan] #27 Vw73 5L, Xy NT—7 EO—OT A ARHBERH SN WAREER S H Z &
EHIOEDL A vE—URERREINET, [OKl 227 Vv r35E, xy hU—2 ECRIHARERT
NAAD—ENFRENET, RZTI VYV a—varFy hA—RFRCHEATLI Ry hU—27 3 b
10— ZZHEE ST D EtherCAT 734 A% B L (K44 28) | TOK) 227V v 7 LET,

bd TwinCAT Project1 - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Crl+Q) P - B x
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

ic-o|®-m-2 | |9 - | »atach. ~ Release ~| [Twincat &7 (x64)
B BRRE| @ o> .
Solution Explorer v 1 x
G o-a@ &=
Search Solution Explorer (Ctrl+i) P~

%] Solution 'TwinCAT Praject1’ (1 project)
4 ol TWinCAT Projectt
b (4l svsTEM
MOTION
PLC

4 saFeTY

= ‘O AddMNew Item... Ins
| %9 Add Existing Item... Shift-+AILHA

‘ u .‘Pcmﬁg .
Paste Crl+V

Paste with Links

Properties Ry

43 HEBTNAADFRY bIT—URF vy
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(4) [EtherCAT] OAAZFEIRL, [OK] %27V v 7 LET,

D¢J TwinCAT Projects - Microsoft Visual Studio (Administrator) Y1 | QuickLaunch (Ciri+Q) Pl - O x
FIE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
fe-0|R-o-2 Y [ 9~ <] » atach. - |Release ~| [TwincaT RT G69) BV
(B B2 @ @ e ] :
Solution Explorer > Ix

@ o-a &=
Search Solution Explorer (Ctrl-+i) P

m Solution "TwinCAT Project5' {1 project)
4 o] TWinCAT Projects
b (@l svsTEM

MOTION 1 new 1/0 devices found
pLC ]

Cancel |

P == Device 2 (Ethe Select Al |
23 "
Mappings
|l
Unselect A1 |

Properties [@rilfs

Creating project ‘TwinCAT Praject5'. .. project creation successful.

X 4.4 5EY)71E EtherCAT F/34 R DEIR

[OK] #7 VU v 2795, “scanforboxes” LN “activate Free Run” #{THI mE I mEFHh L E T,
EH5 5% [YES] Z384R L E 9, Free Run A%IFEFE STER 3 KX VERR @ LED 28 % L. LAP12 (P13 %
T MU= BRI L TV DAL LAPI3) @ LED 2 EiEAK L £,

FRIUERE, RC7eyxZ T [Scan) Z2FHEITH &, Hil-7eT A AIMHEEINRWED A vE—UN
FREINET, Xy NT—JIZEENRW0, 20X yE—U0NHTHED Y 8 A,
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(5) AF¥ ¥ UfERIL, EEPROM (27— NWEZIAEN D E T “Box 1 (Pxxxxxxxx Rxxxxxxxx)” & FE/R S
NWET (X455M) . EEPROM NEZ#Z 5415 & Box 1121 “Drive x (DRIVE IT! CiA402)” &
FREINFET, EEPROM OEZXHZIZHOWTIL42 ETHHLET,

DQ TwinCAT Project1 - Microsoft Visual Studio (Administrator) Y1 | Quick Launch (Ctrl+Q) Pl = B x
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

f0-0|M-h- UMM LA Q| b amh e
I RN rr=r— | |

Solution Explorer A Ol TWinCAT Projectl + X

-
@ o-a| &= General | Adapter | EtnerCAT | Online | CoE - Oriine |
Search Solution Explorer (Ctrl+i) P~
Name: IDevice 2 (BtherCAT) Id: |2
m Solution ‘TwinCAT Projecti’ {1 project)
4 o] TwinCAT Project1 Object Id: [ec3010020
bl svstem Type: [BtherCAT Naster
MOTION
PLC Comment:
1] saFeTY
[ c++
4 [EHuyo
4 4’% Devices
4 =D 2 (EtherCA
mDene 2 e CAT) I Disabled Create symbols [~
o+ Image
’E Image-Info
2 syncnits
3 Inputs Error List ~3x
b [ outputs
b I InfoDats T - m & Errors | 0 Warnings 0 Messages " Search Error List P~
@ Box 1 (PFFFFFFFF RFFFFFFFF) Description File  Line  Column | Project -
w2 1 10.07.2017 15:35:10 870 ms | 'Box 1 (PFFFFFFFF
Mappings 9
mo e RFFFFFFFF) (1001): 'INLT to PRECP' failed! Error: ‘check
device state for PREOP', AL Status '0x0011' read and
'0x0002' expected. AL Status Code '0x0016 - Invalid
mailbax configuration’
a 2 10.07.2017 15:35:10 870 ms | ‘Box 1 (PFFFFFFFF
RFFFFFFFF)' (1001): state change aborted (requested
'PREOP', back to 'INIT).
10.07,2017 15:35:11 065 ms | ‘Box 1 (PFFFFFFFFE

X 4.5 TINA ADAT ¥ R
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(6) “Box1” NIELLFRENZLWEAIL. EtherCAT #CHHT A%y NU—2 T HE T2 DT rR
T4 HHER LT &, MSWindows C [ry hU—7 LdFw % —) ZBI& ., EtherCAT B#tiZ
FERT 2%y NO—0T7XTE2ELE7 Dy L, [T ) 28RTLHE, ZOTHXTEZBH
R—hLTWE7E Faleh—EA—BERFRINET,

DIFOMEED X 512, EtherCAT IZEED R WT A T ADF = v 7 52T _XTH L, T/ ADAF ¥
VEFRITLTLLEE N,

@ Local Area Connection Properties 5'

Networking | Authentication | Sharing |

Connect using:
I CIIF' TwinCAT-Intel PCl Ethemet Adapter (Gigabit)

This connection uses the following items:

[ 8% Client for Microsoft Networks : -
[ J=1 juniper Netwark Service

O SQDS Packet Scheduler

O gﬁle and Printer Sharing for Microsoft Metworks

i TwinCAT Ethemet Protocol for All Network Adapters

[ 2. SIMATIC Industrial Ethemet (150}

[ - PROFINET 10 RT-Protocal V2.0 -
1 B
Install.... Uninstall | Froperties |
D

Allows this PC to be discovered and located on the network.

ok | cancel |

46 EtherCATIZERTEFY FIT—IF7HTE2DOMSI TN a—T40Y
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4.2 RZ/IT1 E—<arvarvkrkA—)L-YYya—32%y FTOHEEPROM T—A2 E#

TwinCAT®3 & RZ/TI E—Y g ar bha—)b s VU a—grFy NEOBERARHELSNTZH, AF v
k@ EEPROM 7 — # % TwinCAT®3 75 B C& £9, EEPROM [Z(F-X 4 ID RHLG ID & Vo 725k BTG
WA INTOET,

RZ/TI YV a— 3%y b ZHEARS CIXEEPROM X7 T 2 712725 THE Y, Box 1 121X “PFFFFFFFF
RFFFFFFFEF” L FoREINTWET, HHRBREDH 55K — FTiL, EEPROM IZB]DT —Z N A>TV HIFE
NHHT-D, RO F1ETEEPROM # B84 452 L2 BED LE T,

EEPROM % ® 4 51213, 4.7 18T X5, Box 1 2477y L (M4TD1) |
[EtherCAT) % 7 %Zi&R % (X 4.7 2) . [Advancedsettings:-] R¥ %7V v 7 LTS (K47
»3)

p¢J TwinCAT Projects - Microsoft Visual Studio (Administrator) Y1 | QuickLaunch (Ctrl+Q) P - o x
FIE EDIT VEW PROJXCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

$0-0 (M-S E W XBA]D-C | b am - oese ]
I I RN O] =T |

Solution Explorer L B @l TwinCAT Projects 1 3¢

@ o-a| &=
Search Solution Explorer (Ctrl+i) P~
m Solution TwinCAT Prajects’ (1 project)
4 Gl TwinCAT Projects Product/Revision:  [0/0
4 ﬁ SYSTEM Auto Inc Addr: ID
MOTION (‘ \1
= EtherCAT Addr: [1001] = Advanced Settings...
PLC Al = g Ig
(5| SAFETY |dentification Walue: |: 3:
E Ct+ Previous Port Ilv'laﬁer
4 [EHuo
4 % Devices
4 =% Device 2 (EtherCAT)
”;., Image
";., Image-Info
2 syncUnits
> = Inputs Error List
B Outputs
B o T - | 0 Errors 0 Warnings 0 Messages Clear | Search Error List 2~
Q & Box 1 (P00000000 Roooooooo): 1 Description File |Line | Column | Project
#! State

&* Mappings

4.7 EEPROM MOE#

481Z/”:7 & 912, [Advanced Settings] @ U A F &R L, “Hex Editor” Z#RNLFET (X 4.8 D
1) o [Hex Editor] F/RE[E D [Download from List--] "X %227 U v r325L (K48 D2) | fTED
EEPROM OWNEZFEHFIRE/R T NA AD Y A RIFREINET,

UZRDOFENINA XY ABDT R ARNL OMFERINETOT, “DRIVEIT! CiA402” iR L.
OK] #7 Vv 7 LET (K495 .
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x
El- General Hex Editor

- Behavior

-Timeout Settings
-Identification

FMMU / SM

Init Commands

[ Distributed Clack

E1-ESC Access

E-E2PROM

[ Configured Station .
- Enhanced Link Dete
- 5m3 £

- Memory

Downbad |  ReadfromFile.. | Download from Lit. ) 9
——
Upload | Witeto Fie.. |
I T

e

48 EEPROM 774 ILMDA > O— FIZ{EMRAT % Hex Editor MFEiR

fuvsials EEFROM Dirserphons I™ Show Hakder Dernces o ]
& [l EMeCAT P Foskdbs Bioete: [EFPAiood) |
corcel |

+ i EvharCAT P Fisbdbon Bose [E PP
£ i EthenCAT P Fiakitn Bl [E PPo)
w " ErhesCAT P Fistctost B oot [EPPTiox)
- EtheCAT Fisbdbon Bosess [E0Q Yo
o) By EvbwrCAT Foskurt Bloaset [EQ2eed]
) B EthaesCAT Fisbdbos Bosess [EQ 2 )
£ Bp EtheriCAT Fosdust Boooct [EQocd]
3 EtheriCAT Fiskiton B [ER 700
o EtherCAT Fiskitas Booes [ERZom)
y EtberCAT Foskiast Bloeet [E R )
5 EtherCAT Fiskfban Broses [ERDead)
o EthnCAT Fosblas Breoses [ERdosd]
5 EtherCAT Fiskdton Boosea [ERSoond)
y EtherCAT Finkltas Broses [EREox]
w "8 ErthesCAT Fiskftun Bomes [ER T
1 Bap EtheriCAT Fisldbosn Bosses [ERBrocd)

: :

w il EtheeCAT O Davane
1 B EtherCAT PC comvd Brossse. .
& sl Dt _I

# &F Eva Bowd [Interfaces)

¥ Ewa Boed [Sampls Souce Demot]

«) I ErhasCaT Popgback: conioler based [FEDC)
= a® Rensesy Elschonics Cope

-

FACRIVE IT

4.9 Y7 EEPROM itk 7 7 1 JLODER

EEPROM [T —# M v ra—Ra3nEd, ¥vrue—RRRE 1758, 740 HEBINICKRIESIVE
kR
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ZIZT, M43 DTN, AAR ¥ U EFEITOET, TWinCAT®3 BEET /NS4 A~DAF ¥ U E2IT0,
RZ/T1 YV a— 3 % v hAR— KT EEPROM OFilk 7T —# BHEHF I L amMLET, H T, M
H &N 72T 7314 A% [Check Configuration] %A 7o ZZFKrENET, K410 79K, [Copy
All] 227U > 7 L. “DRIVEIT! CiA402” /34 Z% [Configured Items] (22— L %7 (X 4.10 D
D) o 7L ADFRY—7 Bk -726 TOK) 227V vz L (M41002) | A7 n7zHLE
R

Foured Items I— Dinale » Conlaured lems:
«% Drive 1 [DRIVE IT! Ciad02) 7

et >

5 Cogsy Belome »

> Ciopry Al >

=]

)il

p 2

™ Estended Information

410 “Configured ltems” IZHRHET/NA RZE3E—

I T, TwinCAT®3 Y u v =7 M & FEITT DD DHERIZIZ T T,
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4.3 BIEWRRDOHEER
TwinCAT®3 & RZ/ITI DY 7 b =7 HAELLEEL TWVWD Z & ZMERT HI21%. TwinCAT®3 O@E{E R
EHERT LI L EBEO LET, K411 [T-T L9, “Drive 1 (DRIVEIT! CiA402)” X 77 U v 7
L (4.11 > 1) . [Online] #7 (X 4.11 ®2) T “Current State” 25 “OP” (B{ER[GE) L 72 ->TW 5
PHERLET (K411 D3) ,

hﬂ TwinCAT Preject? - Microsalt Visssl Studio (Administrator) XL | Guick Lo b+ P = O ¥
FRLE  EOIT  VEEW  PRONCT [UAD DRRUG  TwDNCAT TWDEAE AC TOMS  SCO0PE wiNOOW AP

B-o-% " A W) 0| e oammch - Eiesse «/| | TrrCAT BT [oiet) -] .
B BZRE| W[ - win

Sokbon Explorer
W a-=F F -

] Sokston TeanCAT Prasect? (1 prowect]
4 Ol TeanCT Projects
b il svsmem
4 g MomioH
b neTask 1 5AF
H e
L SAFETY
H Cas
+ Qo
2 "L Devices
4 [ Dewice & (EdherCAT)
]

59 mae info
P2 St
¥ Inguts
b N Ouipuis
» @
a

KA Drive 1 (DRIVE IT! Cia402)

b o Modie 2 pe)
b B wWostabe
B B nfless

) 2 1107.2007 31:45:51 302w | Deve 1CRIVE IT
Cit402 (200 L] Communicason re-establshed

*, MC-Tagh 1 SAF - Device 2 [EfhenCAT] 1

Tht them dosr fa ! mggoer b fr Fvsrmrdy

X411 BERKRRIOESR

“OP”  ( “INIT”  (FIHIIRAR) ) TAWG&d, @EOMSLZ FFEIT> TS, K412 1R F
[Restart TWinCAT (Config Mode)| R¥ > %27 U w75 &,
e  TwinCAT System % Config Mode THif#E) L |
e OT A AEZE—FL,
e FreeRun ZHWHZT 5

ZEPRDOENET, WTFILL [Yes) 27 U v 7 LTLEZS, BENHEMRIIND L, K411 D
[Online] # 7 DT /A ZARPLA “OP” I[ZEDY £7,
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RZ/IT1 5 )L—T EtherCAT #HDE— 3 >ar bkA—)L
bq TwisL AT Propect? - Micresoft Visssl Stedio (Administrator] X1 | Guick Laursh (C¥120 Pl = -0
FRE EDT VIEW PROECT BURD DEBG  TWINCAT TWINAFE RMC  TORS  S0OPE WRDOW MR
2| @-o-U P XDF « 0w | b oanmeh v (- = || TwinCaT BT (x6) 1 =
A C RN s “E

TonCATProfect2 & X
@ o-F 5= e | EineeCAT | OC | Process Dats | Sots | Sestup | CoF - Grine. Orikne |

1 Sk sy

4 [ MOTIoN I“l_-__| 1
| | Requested State: INIT

s | CewEr |

4 5 Device 2 (EtherCAT)
(3 )

¥ prsge-drif
2 synelinits

412 TwinCAT®3 ¥ R T L% Config Mode THIEEEIT %
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44 RZMME—3varvbkO—iL-Yya—>3avxy bADT—4EE
RZ/ITl E—Yarvaryba—n I Va—ardxy heDT—XEEEZITVET, K413 I3 TE)
\Z.  “Drive | (DRIVE IT! CiA402)” > U —% B L. S 5HIZ “Module 17 Z 3~ TR L 7, HREICHEE

THEOIC, AJMEERO T +vF U0 RolZBmMLET, ExA27Y 7L (413D 1) . TAddto
watch] ZEIRLFI (413D 2) .

ﬂ Twant AT Propect] - Ms rosofl Vsl Wudio [Admmatrator] Y2 2 a B %X
FLE @7 vEW MROECT BAD OIUG TWINCAT TWRGAT AC TOOS SO0 WROOW WL
a- .. - P . = b Amach = e = || TeanCAT KT (uf) s

T e e it g v

413 IFYF 4 v FOIZ{EZFEM

ZDVEE% Module 1 ~D 5 DO AJMET XTI Y KT L, K414 IR T LI REEETINDI T4 >
FU 4 RN FERENET,

ADS Symbal Watch * O
Symbol Value Type I Path
Error code 29952 UINT If0.Devices.Device 2 (EtherCAT).Drive -
Statusword 520 UINT If0.Devices.Device 2 (EtherCAT).Drive -
Modes of operation display 1 USINT If0.Devices.Device 2 (EtherCAT).Drive -
Position actual value 0 DINT If0.Devices.Device 2 (EtherCAT).Drive -
Velodty actual value 0 DINT If0.Devices.Device 2 (EtherCAT).Drive -
4 g

414 Module 1 AAED+ v F
[:E) “AR7 . “BA7 X, TwinCAT®3 @ GUI LT EtherCATPLC Wb R+t D Td, Lf=A-T. K
S47J RZT1 YY) a—Sarvxy b)) 12OV REZEETIESIIEAEHRZRAVES, —A. K
SATHODT4— NI EFARERIZE>TRBEENFET,

TwinCAT®3 O I —FRD “Outputs” LL FOfEIZA L T4 o TERETEET, K4151TR-T LI,
“Controlword” #7 U v 7925 &, TwinCAT®3 Hijf LICEHOFEMEHRNF REINET (K415 1)
“Controlword” Dl % EtherCAT # /' LT KT A FITEET ST Online] #7 %27V v27 LET (K415
D2) ., IWrite)] R¥Z %27V v r735E (415D 3) . “Controlword” ZHIEXTANTHE AT s
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MIEREINET, 10EHTIZ8 EASLTLEEY, [TOK) REVE2 27V v 735 (K41504) | H
A U CTEPEE INET,

oy b= U—FK128 (L L<IT0x80) X RTA 7 E2HIIREICTHa~r RO—FETT, ZDfEE %
BRIy TF T4 RO T —a— K0 TRWEESIEZ, 0ICLTL &N, AT —FRAT—FKFD
I 54512 LTL &V,

Df.] T AT Prajectl - Herosolt Vissal Studia (Adminitrater) W2 | Queck Laurch (Ol A e O x
FRE ONT WVIEBW PRONECT UMD DEDUG TWINCAT TWRGAE RAC TOOE: S00PE  WiKDOW  HOP
g - - W ] = = | P Ansch. - Rl ez = | | TwanCAT BT (i)
B B2 8| w7, | v | g

Sakstion Explorer

@ -9 F -

a o pewe 1 [DRNE IT] CiA402)
4 o Modie 1 (po)
] s
Errx codde
Sinhmword
o of opeywhon display

Porton st e COTT B X
Wloany et vl [IH 4 -

[E- Cortrobward 1 ] _It’“'“‘
TR T

- Profie vty

B Profie sooeraton Error List

:r::nﬁ_-e decelerason - e Do 0 | HeEs|
# Wotion profile type 4 I_

B Profie jerk [ [0 2

#
&
*
&
-

"

5> Frofle jark 2 L1 MDD ggee OB FIECROBMCT
B o Mode 2 (o) D2 14,07, 0L FTTP

b st [EtherCAT]: Frame reburned - force
b infoDets rewwbikna ton!

K415 R34 TZVEY b SHa2bE—LT—FORE
FIATEEE, 2 br—nTU—F15 (b L<IZ0x0F) ZiXET 252 & ChlhshET,
RIZ, “Target position” . “Profile velocity” .  “Profile acceleration” .,  “Profile deceleration” D1 % [Fl4#
DIFETEELE T, LTI, 010 TRl 217 2 %56 OHESRE T,
e  Target position : 10000
e  Profile velocity : 200
e  Profile acceleration : 50

° Profile deceleration : 50

X 4.16 1L “Profile velocity” DEDEFHITI, MO L RO FIETEELET, HERERK, 22 b
0—)LTU— R 31 (0xIF) 2%#ETHZ LT, T—XOREENBEINET, T—XiF, HONLLOREL
TOONEREE, HREE, JOEFE T, HAEMEICREET A ETCHEELET, BIEOEE LN EEL VLT U4 Ry
THERTX £9°, BfERT. BIER., BEROEZE A7V —r v ay FER41TICRLET,
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